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INOACHUTEJIBHASA 3AIINCKA

['eomerpus sBIsETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieunBaeT BO3MOKHOCTh U3Y4EHUS AUCHUIUINH €CTECTBEHHO-HAyYHOU
HAIPaBJIEHHOCTU U IPEAMETOB I'yMaHUTapHOro LuKia. [I0CKOIBKY JIOTMUECKOE MBILUIEHUE,
dopmupyeMoe Ipu M3Yy4eHUU OOYyYarOIIMMUCS TMOHATUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0KAa3aTeIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIACHUH IpU pelIeHUn
FEOMETPUYECKHUX 3aad, YMEHHE BBIABUIaTb M OINPOBEPraTbh THUIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilens ocBoeHus mporpaMmsel yueOHOro kypca «I'eomerpusi» Ha yrilyOJI€HHOM ypOBHE —
pasBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOy4aromMXCsl TMPU U3YYCHHH TE€OMETPUH, Kak
COCTaBJIAIOLIEH HpeaMeTHOH obOnactu «MaremaTnka M MHQOpPMATHKa» 4Yepe3 obecrneueHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee IIyOOKMX TeOMETPUYECKHX 3HAHUU U
JecTBUH, crieln(UYHBIX I€OMETPUHM, U HEOOXOAMMBIX [UIS YCIEUIHOTO MpOo(eCcCHOHAIBLHOIO
00pa30BaHUs, CBSI3aHHOTO C UCIIOJb30BAaHUEM MaTEMAaTUKH.

[TpropuTeTHBIMHU 3a/la4aMu Kypca F€OMETPUU Ha YTiayOJIEHHOM YPOBHE, pPaCIIUPSIFOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

pacllUpeHHe MPEACTABIECHUS O TEOMETPUM KakK YacTH MHUPOBOM KYIbTYpbl U
(dbopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H T'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak O BaXKHEHIIMX
MaTeMaTUYeCKUX MOJENAX, IIO3BOJISIIOIIMX OMNMCHIBaTh W H3ydaTh pa3Hble  SIBJICHUS
OKpY’KalOIIEero MMUpa, 3HaHHe NOHATHHHOro amnmapara 1o pasaeny «Crepeomerpus» yueOHOro
Kypca reOMeTpHH;

(dbopMHpOBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (pUrypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd U yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CLIOCOOBI PELICHUS 3a/1ay;

(GopMUpOBaHHE YMEHMsI paclO3HaBaTh Ha YEPTEkKaX, MOAEIAX M B pPEaJbHOM MHUpPE
MHOTOTPaHHMKH U TeJia BPALIeHMsI, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopMupoBanue NOHMMaHUS  BO3MOXKHOCTHU aKCHOMaTHYECKOTO MIOCTPOCHHUS
MaTeMaTHYeCKUX TeopHil, (opMuUpOBaHHE MOHHMAHHs POJM AKCMOMATHUKM IPHU IPOBEICHUU
pacCyXIeHHUI;

dopMHpoBaHHE YMEHHs BIaJE€Th METOJAMH JI0Ka3aTEeIbCTB M aJITOPUTMOB pEIICHUS,
YMEHMSI MX TPUMEHATh, MPOBOJUTH JIOKa3aTelIbHBIE PACCY)KIEHUS B XOJAE pEeIlIeHUs
CTEpEOMETPUYECKUX 337ad M 3aJad C [PaKTUYECKUM CoJlep’KaHueM, (OpMHpPOBAHUE
NPEJCTaBICHUsT O HEOOXOJUMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAaHMM MaTEMaTHUYECKHUX
YTBEPKACHUM U POJIM AKCHOMATUKH B ITPOBEEHUM I€yKTUBHBIX PACCYyXICHU;

pa3BUTHE U COBEPILIEHCTBOBAHME WHTEUIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH
o0yJaroImuxcs, MO3HABATEIILHOM AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIUIEHUS], UHTEpEca K U3YYEHUIO T€OMETPUH;

dopmupoBaHrue (YHKIMOHAJIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh TMPOSIBICHHUS T€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIMSX W MPU U3YUYEHHUH JIPYTUX YUeOHBIX MPEIMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEpPHOCTEW, MOJEIMPOBAHUS pEAIbHBIX CHUTYyallUil, HCCIeI0BaHus
IIOCTPOEHHBIX MOJIEJIEN, NHTEPIPETALIH [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU COZIEpKATETBPHBIMU JIMHUSIMU ydyeOHoro kypca «l'eomerpusi» B 10-11
Kjaccax ABisAOTCs: «IIpsiMBle M IUIOCKOCTH B NPOCTPAaHCTBE», «MHororpaHHuku», «Tena
BpallleHus», «BEeKTOpbl 1 KOOPAWHATHI B TPOCTPAHCTBEY, «JBHIKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO tpeOoBaHME «yMETh ONEPUPOBATH MOHATHAMM,
pEeBaHTHBIMHU T€OMETPHUH Ha yriIyOn€éHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJIepXKATENbHBIM JIMHUSAM Yy4eOHOTro Kypca, a (OpPMHpPOBAHHE JIOTHUECKUX YMEHHU



pacripenensieTcsi He TOJBKO 10 COJACpXKATEIbHBIM JIMHUSAM, HO W 1O TrojaM OOy4YeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE NPEIAMETHBIM  pe3yjabTaTaM  OCBOCHHS
@DenepanbHOil pabodel MporpamMMbl, pacipeaeaEHHbIM M0 ToaM 00yUYeHHs], CTPYKTYPHUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPUHLHUIHUAIBHBIM BOIpOcaM oOydaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJICHUEM MpPUHIUIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHUX
MpeJICTaBICHUI O00yJarouxcs, pacmupss u yrayosss e€, obpa3ys mpoyHble MHOXXECTBEHHBIE
CBSI3H.

[lepexon K U3y4EHHUIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3nath ycnoBus aus  guddepeHHanud  oOyueHHs, IMOCTPOSHHS WHAWBUIYAIbHBIX
o0pa3oBaTeNbHbIX HporpammMm, O0OeclneyuTh yYriayOn€HHOE M3yYeHHUE TEOMETPUHM  Kak
COCTaBIIAIONIECH yueOHOTO penMeTa «MaremaTrukay;,

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs MaTeMaTHUKU C Y4€TOM BbIOOpa
Oynymeit npodeccuu, odecriednBasi MPEEMCTBEHHOCTh MEXKIY OOIIMM H MPOQECCHOHATHHBIM
o0pazoBaHHEM.

Ha wusyuenune yuebHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHE oTBoautcsa 204
yaca: B 10 kimacce — 102 4gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HeeIno).

COJAEPKAHUE OBYYEHUA

10 KJIACC

IIpsimble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHUS CTEpeOMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [loHaTne
00 aKCHOMAaTHYECKOM MOCTPOSHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U CIEJICTBUS U3 HUX.

B3anMHOe pacnosioxeHue NpsMbIX B IPOCTPAHCTBE: NEPECEKAOLINECS, ITapaJUICIbHbIE U
cKpeluBaromuecs npsamele. [Ipuznaku ckpemuBarommxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IMAPAJUICIBHBIE IPSIMbIE B IIPOCTPAHCTBE, MAPaJLIEIBHOCTh TPEX
OpsSIMBIX, MApaUIEIBHOCTh NPSMOM M IUIOCKOCTH. IlapamnensHoe W LEHTpaiabHOE
poeKkTupoBanue, nzodpaxenue ¢uryp. OCHOBHBIE CBOMCTBA MapaUICIbHOTO MPOEKTUPOBAHUS.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMH B IPOCTpaHCTBE. llapayenbHOCTh IIIOCKOCTEN: NapajljiebHbIE IUIOCKOCTH,
CBOMCTBA MapayyieNbHbIX MIockocTel. [IpocTeiimme npocTpaHCTBEHHbBIE (PUIYPBI Ha TIOCKOCTH:
TETpadip, NapaJIeNIeUIE], TOCTPOECHNE CEYEHU .

[lepneHAUKYNIApHOCTE TOPSAMOM M IUIOCKOCTH: NEPHEHIAUKYJISAPHBIE IpsSMbBIE B
IPOCTPAHCTBE, TMpsIMbIE NapauleJbHble M MNEPIEHIUKYISIpHbIE K IUIOCKOCTH, MpPU3HAK
NEPNEHIUKYIAPHOCTH TPSAMOM M IUIOCKOCTH, TEOpEMa O TMPAMON MEPHEHANUKYISIPHON
10CcKOCTH. OpTOroHainbHOE MPOEKTUpOBaHUE. [lepneHauKysp U HaKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMs (PUTYPBI HA IIIOCKOCTb.
IlepneHauKyISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUTOCKocTel. Teopema
0 TPEX NEPIEHIUKYIIApax.

VYTIibl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOM U TUIOCKOCTBIO, IBYTPAHHBINA YTOJ1, TUHEWHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHslii M MHOrorpaHsele yribl. CBONCTBa IJIOCKMX YIJIOB
MHOTOrpaHHOro yria. CBOWCTBa IJIOCKMX M JBYI'PAaHHBIX YIJIOB TPEXTPaHHOrO yria. Teopemsl
KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTIO yIJIa.

MHoOrorpaHHuKHu

Bunel MHOrorpaHHuKoB, pa3BEpTKa MHororpaHHuka. [Ipumsma: nN-yrosnbHas npusma,
npsiMasi 1 HAaKJIOHHAs MPU3MbI, OOKOBasg M IOJIHAs MOBEPXHOCTh Npu3Msbl. [lapamnenenunen,
IPSIMOYTOJIBHBIN Napajulelienunesl W ero cBoicTBa. Kparuaiimme NoyTM Ha HOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupammma: n-



yrojipHasi NUpaMuaa, IpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep u OOKOBBIX I'paHEi
IIPABWIBHOM nUpaMuel. [IpaBuibHBIE MHOTOTPaHHMKHU: IIPaBWIIbHAs NPU3Ma W IPaBUJIbHAs
nupamMu/a, MpaBuibHAas TPEyrojbHas MUpaMHUIa U IPaBWIBHBIA TeTpadp, kyo. [IpencraBnenue
0 NIPaBUJIbHBIX MHOTOI'PaHHUKAX: OKTA3P, JOJAEKAdAP U UKOCABP.

Brruncienue 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yrisl. [lnomans 60koBoi
IIOBEPXHOCTU M IIOJHOM IIOBEPXHOCTH MNPSAMOM IPU3MBI, ILIOLAAb OCHOBAHHMH, Teopema O
OOKOBOHM IMOBEPXHOCTH TPSMON mpu3Mbl. [lnomane OGOKOBOH MOBEPXHOCTH M TMOBEPXHOCTH
IIPABWJIBHOM MHPaMUIbI, TEOPEMA O IJIOIAAN YCEUEHHOM IMPaMUIBI.

CumMeTpuss B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM IPABUIIbHBIX MHOI'OIPAHHUKOB.
CuMMeTpuss B TNpPaBUIBHOM MHOIOIDAaHHUKE: CHMMETPHUS NapajuleleNuIea, CHUMMETPHs
IIPaBUJIBHBIX IIPU3M, CHMMETPHUs IPABUJIBHON ITUPAMUBI.

BexkTopbI M KOOPAUHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBON BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIC, COHANPABICHHBIE W IPOTHBOIIOJIOKHO HAIPABICHHBIE BEKTOPBL. PaBeHCTBO
BEKTOpPOB. [IeHCTBHS C BEKTOpAaMHU: CIIOKEHUE WU BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)XCHHME BeKTOopa Ha uncio. CBolicTBa cloKeHHA BeKTopoB. (CBoNcTBa
YMHOKEHMS BEKTOpa Ha uyucio. [loHdaTne xomiuianapHbele BEKTOphI. [Ipu3Hak KoMIIaHapHOCTH
Tp€X BekTOpoB. llpaBuno mnapamnenenunena. Teopema O pa3IoOKEHUM BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BeKkTOpaM. [IpsAMoyronpHas cucreMa KOOPAMHAT B  IIPOCTPAHCTBE.
Koopaunarsl BekTopa. CBsA3b MEXIy KOOpAMHATAMHU BEKTOpAa U KOOPAMHATAMH TOYEK. YTOJ
Mexly BekTopamu. CKajasipHOE POU3BEICHIE BEKTOPOB.

11 KUIIACC

Tesa BpaueHus

[ToHATHS: LWIMHAPUYECKAs IOBEPXHOCTb, KOHMYECKAs IOBEPXHOCTb, cepuyeckas
MOBEPXHOCTh, OOpasyrolue nopepxHocTed. Tena BpaiieHus:: LUMIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cgepe. M300paxeHue Ten BpallleHUs Ha MII0CKOCTU. Pa3BépTka nunuuapa u konyca. CuMMeTpust
cdepsl U mapa.

O0béM. OcHoBHblE cBolicTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOJIBHOIO
napajenenunena U cieactsus u3 He€. OO0bEM NpSAMOM M HAKIOHHOM NPU3MBI, IMIUHIpPA,
nupaMuiel ¥ KoHyca. OOBEM I1apa v apoBOro CErMEHTa.

KomOuHnanmu Tten BpamieHuss U MHOrorpaHHukoB. Ilpu3ma, BmucaHHas B LMIHHID,
onucaHHas okosio IunHApa. [lepeceuenne cdepbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl I10cKOCThI0. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAaHHON B
MHOTOTPaHHUK HJIM TEJIO BPAILECHMUS.

[Tnomanb MOBEPXHOCTH LMIMHApPA, KOHYca, miomans cdepsl U e€ vacteil. [lonoOue B
npoctpancTtBe. OTHomeHue 0O0BEMOB, TIUIOIIAZE MOBEpXHOCTEH MOAOOHBIX  uryp.
[TpeoOpa3oBanue momodusi, romoreTus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEpPEOMETPUYECKIX METOJIOB.

[ToctpoeHne cedyeHW MHOTOIPAaHHMKOB M TeJ BpAIICHUS: CEUYEHUS LWIMHApA
(mapamienbHO W TMEPIEeHIUKYISIPHO OCH), CEYCHHS KOHyca (TmapajyieibHble OCHOBAHHUIO M
IIPOXOJAIINE YEPE3 BEPIIMHY), CEYEHMsI 1apa, METOJbl IIOCTPOCHUS CEYEHMM: METOJ CIIENOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEH TUIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTops! B npocTpancTBe. Onepanny HajJ BEKTOpaMH. BEKTOpHOE YMHOXEHHE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa mno 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
pELIEHNN TEOMETPUYECKUX 3a/1ay.

J{BH2KeHHS B IPOCTPAHCTBE



HBwxkenuss npoctpanctBa. OroOpaxkeHus. JIBwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOICTBA JBWKEHHMI. Buapl NBM)KEHWM: TapauiebHBIA MEPEHOC, LEHTpajJbHAas CHUMMETPHS,
3epKaibHasi CHMMETPHSI, IOBOPOT BOKPYT mpsiMmoii. IIpeoGpazoBanus nogodus. Ilpsmas u chepa
Diinepa.

IIVTAHUPYEMBIE PE3YJbTATDI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BoCIMTAHHE:

c()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYArOIIeTroCcsl KaKk AaKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MAaTeMaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJCHCTBOBATH C COIMAIbHBIMH WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKITUSAMU U HA3HAUCHUEM,;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMHUPOBAHHOCTh POCCUNMCKON T'PakJTaHCKON MIEHTUUHOCTH, YBaXXEHUS K MPOLLIOMY U
HACTOSIIEMY POCCHIMCKON MaTeMaTHUKU, HEHHOCTHOE OTHOILUEHHE K JOCTHKEHUSIM POCCUHCKHUX
MAaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCMHOJIb30BAHUE ITUX JOCTH)KCHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHHME JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, THUYECKOTO MOBEACHHUS, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSATENBHOCThIO YU4EHOTO, OCO3HAHWE JIMYHOIO BKJIaJa B TMOCTPOEHUE
YCTOHYHMBOTO OYyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  O3CTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHWH, pacCyXIeHuid, BOCHPUUMUYHUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3jIuYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEpPECaX 3J10POBOTO
u 0e3omacHoro oOpa3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PErylsapHas (u3HuecKas akKTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHON JIEATETLHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/Y, OCO3HAHHME IIECHHOCTHU TPYIOIIO0US, HHTEPEC K Pa3IMYHBIM cdepam
npoecCHOHANBHON AESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON M €€ MPUIIOKEHUSMH, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymie mpodeccut W peanru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4y MaTEMaTUYECKON HallpaBIeHHOCTH;

7) IK0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, TMOHUMAaHUE BIHUSHUS COIHMAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE MPHUPOJHONM M COIMAIBHOW Cpejbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJjeM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKUX 3HAHWUU JJIs pelieHus 3a7ad B 00JIACTH OKPYXKAIOUIEH Cpefbl, TNIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKaIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:



c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd M OOILIECTBEHHOW MPAKTHUKH, NOHMMaHUWE MaTeMaTH4eCKOW Hayku Kak cdepbl
YeJIOBEUECKOU JIEATEIbHOCTH, TANOB €€ Pa3BUTUSI U 3HAYUMOCTH IS Pa3BUTHUS LIMBUIM3AINH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTeMaTHUYECKOU KyIbTYpPOU KaK CPEeICTBOM IMO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISITh IPOCKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U

B IpyIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CcTBUS

Ba3oBble JJornueckue aeiicTBu:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MMPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBATh ONPEIACICHUS IOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpH3HAK KIACCU(UKAIMKA, OCHOBAHUS Il 0000IIeHus u
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYJIHpPOBATh W MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTCIbHBIC W
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBIIAITH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W INPOTHBOpPEYHUS B (akTax,
JAHHBIX, HAOMIONCHWSIX ©  YTBEPXKICHUSAX, TMpeayiaraTh KPUTCPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPECUHIA,

JIeJIaTh BBIBOJBI C HMCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX W WHIYKTUBHBIX
YMO3aKTIOYeHUN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

MIPOBOJMTH CAMOCTOSTEIBHO JIOKA3aTeIhCTBA MATEMATHYSCKUX YTBEPKIACHUU (TIPSIMBIC U
OT TPOTUBHOTO), BBICTpAaUBaTh AaApPryMEHTAIMIO, MPUBOAUTH TMPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY)KICHHS M BHIBOJIBI;

BbIOMpaTh CrHoco® pemieHus YydeOHOM 3amauu (CpaBHHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BBIOMpATh HaWOONee MOAXOMANMH C Y4ETOM CaMOCTOSTCIIEHO —BBIJICIICHHBIX
KPUTEPUEB).

Ba3oBble ncciienoBare/ibcKue AeicTBUS:

HCIIONIE30BATh BOIMPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BOTIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYNE, MPoOJeMy, YCTaHABIMBATH HCKOMOE H JIAaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

MPOBOJNTH  CaMOCTOSITENIbHO  CIUTAHWPOBAHHBIA  JKCIIEPUMEHT, HCCIEAOBAHHUE TI0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OO0BEeKTa, SBIEHHS, MPOIECCa, BBISIBICHHUIO
3aBUCHUMOCTEH MKy 00bEKTaMU, IBJICHUSIMH, TTPOIECCAMH;

CaMOCTOSTENNbHO (OPMYIHUPOBATH 000OIIEHUSI ¥ BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HAOJTIOICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I11IEeHMI;

MIPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATh MPEIAIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undopmaumeii:

BBISBJISITH JeDUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOMPOC U IS
peIIICHUS 33]1a9H;

BbIOUpaTh HWHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHAJIU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HMHTEPIPETUPOBATH HH(DOPMAIMIO pPA3IMYHBIX BHJIOB W (GopMm
MPEJICTaBICHHUS,

CTPYKTYpUpOBaTh  WHGPOPMAIUIO, TPEACTABIATE €€ B  PANIMYHBIX  Qopmax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OIICHUBATh HAIEKHOCT, WHQPOPMAIMM TI0 CAMOCTOSATENBHO  C(HOPMYITHPOBAHHBIM
KPUTEPHUSM.



KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe e CTBUS

Oo0menne:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBHUSIMU U IIENISAMU
06H_[€HI/ISI, SICHO, TOYHO, I'PaMOTHO BBIPpAXKATh CBOIO TOYKY 3PCHHA B YCTHBIX W HNHCBbMCHHBIX
TEKCTax, JaBaTh IMOSCHEHUS IO XOAY pelIeHHUs 3a/ladyd, KOMMEHTUPOBATh MOJyYCHHBIN
pe3yJbTaT;

B XOJIe OOCYXIECHHMsI 33/1aBaTh BOIIPOCHI IO CYHIECTBY OOCYK1aeMOU TeMbl, MpoOIeMbl,
peL[IaeMOfI 3aa4yM, BBICKA3bIBaTb MACHU, HAIICJICHHLIC HA IMOUCK PCHICHHA, COIIOCTABJISAATL CBOU
CYXJIEHUS C CYXACHUSMH JPYrUX YYaCTHHKOB JUANOra, OOHApYKMBATh pa3jiMyhe M CXOJCTBO
MO3UIHUI, B KOPPEKTHOM opMe GOopMyTUpOBATh Pa3HOTIACHs, CBOM BO3PAKECHHUS;

NpEaACTaBIATL PE3YJIbTaTbhl PCHICHUA 3aadu, SKCICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Y4ETOM 3aJady MpPE3eHTAluu U
0COOEHHOCTEN ayAUTOPUH.

PeryasiTUBHBbIE YHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranu3anus:

COCTaBJIATH IUIaH, aJTOPUTM pEIICHHs 3aJa4yM, BHIOMPATh CIOCOO pEIICHHS C Yy4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUAHTHI PEIICHHI C Y4ETOM HOBOI HH(pOPMAIIHH.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

BJIaZICTh HABBIKAMH TI03HABATEILHOU pePIEKCHN KaK OCO3HAHUSI COBEPIIAEMbIX JEHCTBUIA
U MBICIUTENBHBIX TPOIECCOB, WX pEe3yJAbTaToB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJISI ITPOIIecca U pe3ysbTaTa pelieHHs MaTeMaTHIecKON 3a1a4H;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHHH 3a]a4d, BHOCHUTbH
KOPPEKTHUBHI B JCATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, AAHHBIX, HAWJACHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBaTh COOTBETCTBHE pe3yibTaTa MLEIHM M YCIOBHSIM, OOBSICHATh NPUYMHBI
JOCTYDKEHUS] WM HEAOCTIDKEHHsI Pe3yJIbTaTOB ESATEIHHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaIbHONH pabOThl IpHU
pemeHnn y4eOHBIX 331a4, TPUHUMATh I[€Ib COBMECTHOM JIeATeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM pPabOThI, paclpelensTbh BUIbl padoT, JOrOBapHBAaThCs, OOCYXIaTh
MIPOIIeCC U PE3yNbTaT paboThl, 00001IaTh MHEHHST HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboTsl (00CyxIeHHs, OOMEH MHEHHUH, «MO3TOBbIE
IITYpPMBI» W WHBIC), BBITIOIHATH CBOK 4YacTh PabOThl W KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaTh KAayeCTBO CBOET0 BKJIaJa B OOLIMIM MPOAYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca o0ydaromuiicst HAyIUTCs:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHITHSIMH CTEPEOMETPUU MIPH PEUICHUH 3a]a49 U
MMPOBECACHNHN MAaTEMATUUCCKUX paCCY)K)IeHHfl;

® [PUMEHATHh AKCHOMBI CTEPEOMETPUUM U CIEACTBUS M3 HHUX TPU PELICHUU
F€OMETPUUYECKHX 3a/1a4;

o KJ'IaCCI/I(bHHHpOBaTB B3aMMHOC PACIIOJIOKCHUE MPAMBIX B ITPOCTPAHCTBE, TJIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;



CBOOOJTHO ONEPUPOBATh MOHSATHSIMH, CBS3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
IPSMBIMH B IPOCTPAHCTBE, MEKAY NMPSIMOH U TIIOCKOCTBIO;

CBOOOJIHO OTIEPHPOBATH MOHSATHIMH, CBSI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOJTHO pACMO3HAaBaTh OCHOBHBIC BHIbl MHOTOTPAaHHHMKOB (TIpH3Ma, HUpPaMU/A,
IPSIMOYTOJIBHBIN MapajuieNenunen, Kyo);

KJIacCH(pUIUPOBATH MHOTOTPAHHUKH, BEIOMPast OCHOBAHUS JUIS KJIaCCU(UKAIINY;
CBOOOZHO ONEpPHPOBATh IOHATHSIMHU, CBA3aHHBIMH C CEYEHHEM MHOTOTPaHHUKOB
IUIOCKOCTBIO;

BBINOJIHATH HapaJlJIeNIbHOE, [ICHTPAJIbHOE U OPTOrOHATLHOE MPOEKTUPOBaHKE (QUTYp Ha
TUIOCKOCTB, BBITIOJIHATH N300pakeHHUs (PUTyp Ha MIOCKOCTH;

CTPOUTH CEUYEHHsS] MHOTOIPAHHUKOB PA3IMYHBIMU METOJAMH, BBIIOJIHATH (BHIHOCHBIC)
IUIOCKHE YEPTEXH M3 PHUCYHKOB IPOCTHIX OOBEMHBIX (UTYyp: BHI CBepXy, COOKY,
CHH3Y;

BBIYUCIIATh IUIOMIAM TIOBEPXHOCTEH MHOTOIPAaHHMKOB (IIpU3Ma, MUPaMUIA),
TE€OMETPUUECKUX TEJI C IPUMEHEHUEM (HOopMyT;

CBOOOZHO ONEPHPOBATh IMOHATHUSAMU: CHUMMETPHUS B IIPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTH CHMMETPHH, LIEHTP, OCh U IUIOCKOCTh CHMMETPHH (DUTYPBHI;

CBOOOJTHO ONIEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOPJIWHATAM B
POCTPAHCTBE;

BBITIOJIHATH JICHCTBUS Ha/l BEKTOPAMH;

pemiate 3aJadd Ha JIOKa3aTelIbCTBO MAaTEMAaTHYECKMX OTHOIICHMH M HaXOXK/ICHHE
TrE€OMETPUYECKUX  BEJIMYMH, TPUMEHSSI W3BECTHBIE METOABI NPU  PEUICHUH
MaTeMaTHYECKUX 33]1a4 TOBBIIIEHHOTO M BEICOKOTO YPOBHS CIIO)KHOCTH;

NPUMEHATH MIPOCTEHIINE POrpaMMHBIE CPEJCTBA M AJIEKTPOHHO-KOMMYHHUKAI[HOHHbIC
CHCTEMBI IIPY PEUICHUU CTEPEOMETPHUUCCKUX 3a]1a4;

U3BJIEKaTh,  NPeOOpa3OBbIBATH W HWHTEPIPETHPOBATH  WHPOpPMAIMIO O
IPOCTPAaHCTBEHHBIX TI'€OMETPUYECKUX (Urypax, MNpPEACTaBICHHYIO Ha 4YepTexax u
pPHUCYHKaX;

OPUMEHATh TOJYYEHHBbIE 3HAaHUS Ha NPAKTUKE: CPaBHMBATh W aHAJIU3UPOBATh
peasbHble CUTYAIH, IPUMEHITh U3yYCHHbIE MOHSATHS B INPOLECCE MOUCKA pPEIIeHUs
MaTeMaTHYeCKu Cc(HOPMYITUPOBAHHON MPOOJIEMBI, MOJICIIMPOBATh PEaTbHBIC CHTYallUd
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TE€OMETPUYECKUX TIOHSATHH M TEeOopeM, ammapara ainreOphl, pemaTh NpPaKTHYeCKHe
3a]1a4u, CBSI3aHHbIE C HAXOXKAEHUEM FeOMETPUUECKUX BEJIMUNH;

UMETh TPEJCTaBIEHUs] 00 OCHOBHBIX OSTalax pPa3BUTHS T€OMETPHH KaK COCTaBHON
JacTu QyHAaMEHTa Pa3BUTHSI TEXHOJIOTHA.

K konmy 11 ky1acca o0yyaromuiicss HAy4YUTCS:

CBO6OI[HO OIICPHUPOBATH IMOHATHAMHU, CBA3AHHBIMHA C HHHHHHPHHGCKOﬁ, KOHUYECKON M
ceprueckoil MOBEPXHOCTSIMH, OOBICHATH CIIOCOOBI TIOJTyUEHUS;

OIEpUPOBATh NMOHATHUAMH, CBA3AHHBIMHU C TEJIAMM BPAIIECHUS: LIMIMHAPOM, KOHYCOM,
cdepoii u mapowm;

pacro3HaBaTh Telsla BpaleHus (IIHHIP, KOHYC, cdepa U 1map) U oOBACHATH CIIOCOOBI
IMMOJIYYCHH TCJI BpAIICHUSA,

KJIacCU(UIIUPOBATh B3aUMHOE PACIOI0KEHNE CPephl U MIIOCKOCTH;

BBIUYUCIIATE BCJIIMYUHBI 3JIEMCHTOB MHOI'OIPAHHHUKOB W TCJI BpallCHUA, 00BLEMBI U
Iomaiamn HOBerHOCTeﬁ MHOT'OI'paHHUKOB W TCJI BpallCHUA, TCOMECTPUUCCKHUX TCEII C
npUMeHeHHeM (opMyIT;



CBOOOJHO OTEPUPOBATH MOHSATUSAMH, CBSI3aHHBIMH C KOMOWHAIIUSMU TN BpPAICHUS U
MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIN B cepy U ONMUCAHHBIA OKOJIO chepsl,
cdepa, BiMcaHHass B MHOTOI'PAaHHHK WUJIH TEJIO BPAIICHUS;

BBIUMCIISTH COOTHOIICHHUS MEXAY IUIOMIAIIMU MOBEpPXHOCTEH U 00BbEMaMH MOJOOHBIX
Te,

nu300paxarh W3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIE) IUIOCKHME YEPTEKU H3
PHCYHKOB IPOCTBIX O0BEMHBIX (pUTYp: BUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIlICHHUS;

U3BJICKATbh, UHTEPIPETHPOBATH U TpeoOpa3oBBIBATH nH(pOpPMAaLINIO 0
IPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (HUrypax, MPEACTABICHHYI0 Ha 4YepTekax u
PHUCYHKaX;

CBOOOJTHO OTIEPHPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONEpPAIH HA/l BEKTOPAMH;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKaPTOBOW CHCTEME KOOPAMHAT;

peliaTe TeOMETPUYECKHE 3aJaud Ha BBIUYUCICHHE YIIIOB MEXAY TMPSMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 1O IUIOCKOCTH, B IIEJIOM, Ha
NPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa MIPH PEUICHUN;

CBOOOZHO OIEpPUPOBATH IMOHSATUSMHU, CBSI3AHHBIMU C JBUKCHHEM B IPOCTPAHCTBE,
3HATh CBOICTBA JIBUYKEHUII;

BBINOJIHATh HM300paXKCHHsT MHOTOTPAaHHMKOB M TEJ BpAIIEHUS TNPH IMapauieIbHOM
nepeHoce, MeHTPATbHONH CHMMETPUH, 3€PKAIbHOW CUMMETPHH, IPH IOBOPOTE BOKPYT
psIMOi, MpeoOpa3oBaHuUs MOT00US;

CTPOUTH CEUEHHs] MHOTOTPAHHUKOB H TN BpalleHHs: CEYCHHS WIMHApA
(mapamuieNnbHO M MEPIEHANKYIISIPHO OCH), CEUCHHs KOHYyca (MapajljieIbHbIe OCHOBAHHIO
U TIPOXOJSIIKE Yepe3 BEPIIUHY), CEUCHHUS 11apa;

UCTIOJIB30BaTh METOJBI TIOCTPOCHHUSI CEYCHHH: METOJ[ CJIEeIOB, METOJ BHYTPEHHETO
POEKTHUPOBAHMUS, METO]I TIEPEHOCA CEKYILEH IIIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUYECKHUE YTBEPKACHUS;

NPUMEHATh TEeOMETpHuYecKhe (aKThl JUISl PEIIeHHs CTEPEOMETPUYECKHX —3ajad,
NPEIOIArafoIIuX HECKOJIBKO IIAaroB PEUICHHUs, €CII YCIOBUS NPUMEHEHHS 3aJaHbl B
SBHOU U HESIBHOU (hopme;

pemaTh 3aJa4d Ha JIOKa3aTeNIbCTBO MAaTEMaTHYECKHWX OTHOIICHWH M HaXOXKICHHE
Te€OMETPUYECKUX BEITMYNH;

MPUMEHSTh POTPAMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIHOHHBIE CUCTEMBI TIPU
PELICHUH CTEePEOMETPUUECKUX 3a/1ad;

NPUMEHSTHh TOJyYeHHbIE 3HAHWS Ha TMPAaKTHKe: CPaBHHUBATh, AHAIM3HPOBATH U
OIICHUBATH PeabHBIC CUTYAIMH, IIPUMEHSATh U3yUCHHBIC ITOHSITHUS, TSCOPEMBI, CBOHCTBA
B IIpollecce TMOWCKA pEeIIeHUsT MaTeMaTHuecKu CQOpMYIUPOBAHHOW MPOOIEMBI,
MOJICIIPOBATh pealibHbIE CUTYallMu Ha SI3bIKE TEOMETPUH, HCCIIEIOBATh TIOCTPOCHHBIC
MOJIETIM C UCTIOJB30BAHUEM T'€OMETPUUECKUX TOHATUN M TEOpeM, ammapara anreopsl,
pemaTh MpaKTHYECKHE 33/]a9H, CBSI3aHHBIC C HAXOXKJICHUEM FeOMETPUICCKUX BEITUYNH;
UMETh TPEJICTaBICHUs] 00 OCHOBHBIX JTalax pa3BUTHS T€OMETPUM KaK COCTaBHOM
yacTu (hyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoanuecTtBo DJIeKTPOHHBIE HanpasJjieHust 1eiTeJIbHOCTH B
Ne HanmenoBanue pas3jejop  4acoB (uudposbie) COOTBETCTBHHM C padoyeii mporpaMmoii
n/n M TeM NMpPOorpaMmbl Beero KonTposibHbIe oOpa3oBaTre/ibHbIE BOCIIUTAHUA
padoThI pecypcbl
hitps://resh.edu.ru/ - [IpuBnedyeHne BHUMAHUS YUAIIUXCS K
1 BBeeHue B CTepeOMETPHIO 23 1 pom LEHHOCTHOMY aCIeKTY H3Y4aeMbIX Ha ypoKax
SIBJICHUN
9 B3aumHoe pacnonoxeHue 6 1 https://resh.edu.ru/ - Opranu3zanus paboThl C COUAIBHO 3HAUUMOMN
IPSIMBIX B IIPOCTPAHCTBE pa1I uHpopmarmein
3 [TapanmienbHOCTh MPSAMBIX U 8 https://resh.edu.ru/ - Bricka3pIBaHUS yUalIMMUCS CBOSTO MHEHUS TI0
IJIOCKOCTEH B MPOCTPAHCTBE po1I MOBOY HH(OPMAITUU
HepneHImenﬂpHOCle htts://resh.edu.ru - [TpuBnedyeHne BHUMAHUS YUAIIUXCS K
4 NPSIMBIX U IJIOCKOCTEH B 25 pom LCHHOCTHOMY acleKTy U3y1aeMbIX Ha ypOKax
IPOCTPAHCTBE SIBIIEHUI
5 VItb 1 paccTosHus 16 1 https://resh.edu.ru/ - OpFaHI/ISaHI/ISvaa60T1>1 C COIMATbHO 3HAYNMOM
pa1 uHpopMarnuen
6 MHOForpaHHMK 7 1 https://resh.edu.ru/ - Bricka3piBaHUS yUalIMMECS CBOETO MHEHUS 110
poa1I OoBOly UH(opManuu
7 BeKTopb! B MPOCTPAHCTBE 12 https://resh.edu.ru/ - OpFaHI/ISaHI/ISvaa60T1>1 C COIMATBLHO 3HAYNMOM
pa1 uHpopManuen
8 [ToBTOpeHue, 06061IeHNE 1 5 5 https://resh.edu.ru/ - Bricka3piBaHUs yUalIMMECS CBOGTO MHEHUS 110
cucTEMaTH3als 3HAaHUI pa1I MOBOY WH(pOPMAITUU
OBIIEE KOJIMYECTBO YACOB 102 6

[10 ITPOT'PAMME
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11 KJIACC

KoauuecTBo DJIeKTPOHHBIE HanpasJ/ieHusl 1eATEILHOCTH B
Ne /it Hanmenosanue pasjieios  1acoB (uudposbie) COOTBETCTBHH ¢ padoueii mporpammoii
M TeM IMporpaMmbl KoHnTpoJibHbIE oOpa3oBaTe/ibHbIE BOCIIUTAHUSA
Bcero padoTbI pecypchl
httos://resh.edu.ru/ - [TpuBrevyeHre BHUMaHUSI yYaIUXcs K
1 AHanUTHYeCcKasi FTeoMeTpHUs 15 1 pom [IECHHOCTHOMY aCIEKTY M3y4aeMbIX Ha ypoKax
SIBJICHUI
9 [ToBTOpeHue, 0000IICHHE U 15 1 https://resh.edu.ru/ - Opranusaius paboThl ¢ COLMATBHO 3HAYUMOMN
CHCTeMaTH3alus 3HaHUH pouI uHpopMarmein
3 OBHEM MHOrOrpaHHHKa 17 1 https://resh.edu.ru/ - Bbicka3biBaHUs yJalIMMHCS CBOCTO MHEHHUS
po1I 110 TOBOAY MH(OpMaIIH
hitps://resh.edu.ru/ - [IpuBnedyeHre BHUMaHUS yYaIuXxcs K
4 Tena Bpamenus 24 1 pom LIEHHOCTHOMY aCIIeKTy N3y4aeMbIX Ha ypOKax
SIBJICHUH
5 [Tnomaayu moBepxHOCTU U 9 1 https://resh.edu.ru/ - Opranuzanus paboThl ¢ COLUATBFHO 3HAYUMOM
00BEMBI KPYTJIBIX TET po1I uH(popmanuen
https://resh.edu.ru/ - Bbicka3pIBaHUS YHalIMMHCS CBOCTO MHEHUS
6 JIBrkeHus 5 1
pouI 110 TIOBOTy HH(OPMALIUH
7 [ToBTOpEeHue, 06001IeHNE U 17 5 https://resh.edu.ru/ - Bricka3bIiBaHUs yyallUMHCS CBOETO MHEHHUSI
CHCTeMaTH3aIlns 3HAHUI paII 10 TIOBOTYy HH(MOPMAIIUH
OBIIEE KOJIMYECTBO YACOB I10 102 8

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

KoanuectBo
Tema ypoka 4acoB
Bcero

OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA PUCYHKE TNTIOCKOCTH, apaJJIeNIbHBIX MPSIMBIX (OTPE3KOB), CEPEeIUHBI
oTpe3Ka

[ToHsATHS cTepeOMETPHUM: TOUKA, MPsIMast, INIOCKOCTh, TPOCTPAaHCTBO. OCHOBHBIE MTPaBUiIa U300paKEHUs Ha
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX NMPSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IlonsTus: MEPECCKAOIIUECA IIIOCKOCTH, MIEPCCCKAIOIINEC IIpsAMas U IJIOCKOCTh; MOJYIPOCTPAaHCTBO

Ilonstus: MEepeCcCKaroImecs MIOCKOCTH, IMIEPCCCKAIOIIUECS IIPpsAMas U IJIOCKOCTD; IMMOJYIIPOCTPAHCTBO. Pemenue
3aaa4d

MHororpaHHHuKH, H300paKeHHE MPOCTEUIIINX MMPOCTPAHCTBEHHBIX (PUTYpP, HECYIIECTBYIOIINX 00beKTOB. Penienne
3a1a4

AxcuoMsl CTCPCOMCETPHUHU U IICPBBIC CICACTBHUA U3 HUX

AxcuoMsl CTCPCOMCETPHU U IICPBBIC CICACTBUA U3 HUX. 3a1<permeHHe IIpU pCHICHUH 3a1a4
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AxcuoMsl CTCPCOMCETPHUU U IICPBBIC CICACTBUA U3 HUX. CnocoObl 3aaHus MPAMBIX U IUIOCKOCTEHN B

1
1
1
MHororpanHHuKH, H300paKeHHE MPOCTEUIIINX MMPOCTPAHCTBEHHBIX (DUTYpP, HECYIIECTBYIOIINX OOBEKTOB 1
1
1
1
npoctpancTBe. O003HaYEHUS MPSMBIX U MIIOCKOCTEN 1

N300pakeHne ceueHni mupaMubl, Kyoa U MpU3MBbl, KOTOpbIE POXOAAT yepe3 ux pédpa. M3o0paxenue
nepeceyeHusl MoIy4eHHbIX MI0ckocTel. PackpalmBanue NOCTPOEHHBIX CEUYEHUI pa3HbIMU IIBETAMU

N3o06paxeHne cedeHnit mupamMuibl, Kyoa 1 MpU3Mbl, KOTOpPBIE TPOXOIAT uepe3 ux peopa. M3o0Opaxkenue

nepecedeHms MOIYYEHHbIX III0CKOCTeN. PackpalmBanue NOCTpOEHHBIX CEUEHUH pa3HbIMU LIBETaMU. Pernenue 1
3aja4

N3o06paxeHue cedeHuit mupamuibl, Kyoa 1 Mpu3Mbl, KOTOpbIE MPOXOJAT yepe3 ux péodpa. M3o0paxkenue

nepeceyeHus MOJIy4YeHHbIX TIoCKocTel. PackpamnBane mOCTPOSHHBIX CEYEHUI Pa3HBIMH LIBETAMHU. 1
CamocTosrenbHas pabora

N3o06paxeHue cedeHnit mupamuibl, Kyoa 1 Mpu3Mbl, KOTOpPbIE MPOXOAT yepe3 ux péodpa. M3o0paxkenue

NEepeCCUYCHU MOJTYYCHHBIX IUIOCKOCTEHA. PaCKpaI_HI/IBaHI/Ie MOCTPOCHHBIX CeUYCHUI Pa3HbIMU LIBETaMHU. 38.,[(8.‘{1/[ B 1
EI'D




14 MeTto cinefoB Jist TOCTPOSHUS CeUEHU 1

15 Merton ciaenoB 11t TOCTpoeHUs ceueHuil. CBOMCTBA MEpeCceUeHUH MPSAMBIX U IIIOCKOCTEH 1

16 Merton ciaeoB aist HOCTpoeHus: ceueHuil. CBOMCTBA MepeceueHil MPsIMbIX U IJIOCKOCTeH. Pemenue 3anau 1

17 [TocTpoenue ceueHuii B mupamue, Kyoe mo TpéM toukaM Ha pédpax. Co3maHue BEIHOCHBIX YEPTEkKEHN U 3aInCh 1
1aroB NOCTPOCHUS

18 [Toctpoenue ceuenuii B nmupamuze, Kyoe no Tpém Toukam Ha pédpax. CozmaHne BEBIHOCHBIX YEPTEkKEH 1 3aIicCh 1
maroB noctpoenusi. Pemenue 3amgau

19 [TocTpoenue ceuenuii B nmupamuie, Kyoe mno Tpém toukam Ha peopax. Co3zanrue BHIHOCHBIX YEPTEKEH U 3aMKUCh 1
maroB roctpoenus. [IpakTudeckas padora

20 [ToctpoeHue cedueHuii B mupamuie, Kyoe mo TpéM Toukam Ha péopax. Co3gaHue BHIHOCHBIX YepTEXKel U 3aIluch 1
nraroB nmoctpoeHusi. CamoctosiTeNibHas paboTa

21 [ToBTOpenue mnanumerpuu: Teopema o NpoNoOpLUUMOHATIBHBIX OTpe3Kax. [logobue TpeyroJpHUKOB 1

22 [ToBropenue mrannmerpun: Teopema Menenas. PacdeTsl B ce4eHUAX Ha BBIHOCHBIX uepTekax. Mcropus 1
pPa3BUTHS TUIAHUMETPUH U CTEPECOMETPUU

23 KonTponbnas pabota "Akcuomsl ctepeomerpun. Ceuenus" 1

24 B3anmHoe pacnionoxxeHue npsambix B mpoctpancTBe. CkpemuBatomumecs npsmele. [IpusHaku cKpemnBaroumxcs 1
npsimbix. [lapamiensHbie mpsiMble B MPOCTPAHCTBE
Teopema 0 CylIeCTBOBAHUY U €IMHCTBEHHOCTH MPSIMOM ITapajuleIbHON JaHHOM MPSMOU, IPOXOISIIEN Yepes

25 TOYKY IIPOCTPAHCTBA U HE JIEXKAIIEH Ha TaHHOW IIPSIMOiL. JIeMMa 0 mepecedeHnH MapajuiesIbHbIX MPSIMbBIX 1
TJIOCKOCTBIO

26 [TapannenbHOCTH Tpex NpsMbIX. TeopeMa o TpEX mapajIeNbHbIX IPSMBIX. TeopeMa 0 CKPEIIMBAIOIIUXCS MTPSIMBIX 1

27 [TapannensHOe poekTrpoBaHue. OCHOBHBIE CBOMCTBA MapalljIeIbHOTO MPOeKTUpoBaHus. V300paxeHne pa3HbIxX 1
¢buryp B nmapayuieIbHON TPOSKITUN

28 [{enTpasibHast MPOEKIUA. YTOJI C COHAMPABICHHBIMUA CTOPOHAMU. YTOJ MEXKITY NPSIMBIMU 1

29 3agauyu Ha JOKA3aTEIbCTBO U MCCIIEIOBAaHUE, CBA3AHHBIE C PACTIOJIOKEHUEM MTPSMBIX B IPOCTPAHCTBE 1

30 [TousaTus: mapamienbHOCTh NPSAMOM U TNIOCKOCTHU B ITpocTpaHcTe. [Ipu3Hak napaiienbHOCTH NPSIMON U 1
10cKoCcTH. CBOMCTBA NAapAJIEIbHOCTH MPSAMOU U IJIOCKOCTH

31 FeOMeTquveCKHe 3a71a4¥ Ha BBIYMCIICHUE U JI0KA3aTeJIbCTBO, CBA3aHHbBIE C MAPAIIIEIbHOCTHIO MIPSAMBIX U 1
IJIOCKOCTEN B IMTPOCTPAHCTBE

30 [Toctpoenue ceueHust, MPOXOIAILIETO YEPE3 JAHHYIO IPSAMYIO Ha UEPTEkKE U MapAILIEIBHOIO APYrOU NpsIMOM. 1

Pacuét oTHOIICHUH




[TapannenpHas mpoeKUs, IPUMEHEHUE 7S TIOCTPOSHUs ceueHui Ky0a u nmapamenenumnena. CBoiicTBa

33 napajuleJenune1a u Ipu3Mbl .
34 [TapamnenpHble m10cKOCTH. [IpU3HaKK MapaANIENbHOCTH IBYX IIJIOCKOCTEN 1
35 Teopelxvaa O NMapaUIEILHOCTH 1 EAMHCTBEHHOCTH IIOCKOCTH, IIPOXOJAIIEH Yepe3 TOUKY, HE IPUHAIIEKALLYIO 1
JTAHHOM IJIOCKOCTH U CIEJICTBUS U3 Heé
36 CpoiicTBa napanieibHbIX 13J1001<00Tvey“1: 0 HapajyIeJIbHOCTH MPSAMBIX [I€PECEUEHUS NP NEPECEUCHUN IBYX 1
NapaJuIeJIbHBIX TUIOCKOCTEN TPEThen
37 CBoiicTBa mapaieNbHBIX TIOCKOCTEH: 00 OTpe3Kax NapasiienbHEIX IPAMBIX, 3aKITIOYEHHBIX MEXKTY 1
napajyieNIbHbIMU TIOCKOCTSIMM; O NIEPECEYEHUH NMPSIMOM C IBYMs ITapajIeIbHBIMU INIOCKOCTSIMU
38 [ToBTopenue: Teopema [Mudaropa Ha miockoctr 1
39 [ToBTOpEHUE: TPUTOHOMETPHSI IPSIMOYTOJIBHOTO TPEYTOJIBHUKA 1
40 CaoiicTBa Ky0a v MPSAMOYTOIBHOTO NapalyIeIeue a 1
41 Brrurcnenue IMH OTPE3KOB B KyOe U MPSMOYTOJILHOM MapalIeIICITUTICC 1
42 [IepnieHAUKYIAPHOCTD NPSAMOM U INIOCKOCTH. [IpHu3HaK nepneHaANKyIApHOCTH IPSIMOU U INIOCKOCTH 1
43 [IepnieHAUKYISIPHOCTD NMPAMOM U IIIOCKOCTH. [Ipru3HaK NeprneHMKyIsIpHOCTH MPSMOM M TUIOCKOCTH 1
44 Teopema o CYIIECTBOBAHUH 1 €AUHCTBEHHOCTH IpsSMOM, IPOXOIAIIEeH Yepe3 TOUKY MPOCTPAHCTBA U 1
NEPIEeHIUKYJISIPHON K IIIOCKOCTU
45 [I;mockoCcTH M NepneHIUKYIIIpHbIE UM NPSIMbIE B MHOTOTPaHHUKAX 1
46 [TnockocTH ¥ MepreHANKYISIpHBIE M NIPSIMbIe B MHOTOTpaHHHUKaxX. Pemmenne 3aqau 1
47 [Iepnenaukynsap u HaknoHHas. [locTpoeHue neprneHauKyIsIpa U3 TOUKU Ha MPSAMYIO 1
48 [lepnennukynsip u HaknoHHas. [locTpoeHue nepneHANKyYIsIpa U3 TOUKH Ha mpsimyto. Pemenue 3axau 1
49 Teopema o Tpéx neprneHaAnKyIsipax (mpsmas u oopaTHast) 1
50 Teopema o Tpéx nmeprneHAuKyIsApax (mpsimas u oopatHas). Pemenue 3agau 1
51 Yroa Mexay CKpelMBarOIIMMHKCS IPSIMBIMU 1
52 [Touck neprneHAUKYISIPHBIX MPSIMBIX C TOMOIIBIO MEPIEHAUKYISIPHBIX IIOCKOCTEH 1
53 OpToroHanbHO€ IPOEKTUPOBAHNE 1
54 [Toctpoenue ceuenuii kyba, IpU3Mbl, TPABUIBHON MUPAMHU/IBI C TIOMOIIBIO OPTOTOHAIBHOM MPOEKITUH 1
55 [Toctpoenue ceuenuii Kyda, mpU3Mbl, MPABUIILHOM MUPAMUIBI C TOMOIIBI0 OPTOTOHAIBHOM NMpoekiuu. Pemenue 1
3a1a4
56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTENIBHO MIOCKOCTU. [1IIOCKOCTH CHMMETPHI B MHOTOTpaHHHKaX 1




57

HpI/IBHaK NEPHNCHANUKYIAPHOCTH HpHMOﬁ 1 IIJIOCKOCTH KaK CJICACTBUEC CUMMETPUHA

1
58 ITpaBuibHBIE MHOTOTPaHHUKHU. Pacdyér pacCTOSHUM OT TOYKH /10 MIIOCKOCTH 1
59 ITpaBusbHBIE MHOTOTpaHHUKHU. Pacdyér paccTOsHUI OT TOUKHU 10 MIIOCKOCTU. Perienue 3a1au 1
60 Crioco0Obl OIIyCTHTbh NEPIIEHANKYIISAPbl: CAMMETPHUS, CIBUT TOUKHU 110 HapayljiebHON IpsMOn 1
61 CnBur 1o HenapaJIeIbHOU MPSAMON, U3MEHEHHE PACCTOSHUN 1
62 KonTtponbHast padora "B3anmHoe pacmosioskeHue MPsIMBIX U TIIOCKOCTEN B MPOCTpaHCTBE" 1
63 [ToBTOpEHME: Yroa MEXAy NPSIMBIMU Ha MJIOCKOCTH, TPUTOHOMETPHUS B IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpPEMA 1
KOCHHYCOB
64 [ToBTOpEHME: Yyroa MEeXAY CKPEIIMBAOIMMHCS IPSIMbIMU B IPOCTPAHCTBE 1
65 ["'eomeTpHuyecKkre METO bl BBIYMCICHUS YIJIa MEKY IPSIMbIMUA B MHOTOTPaHHHUKAX 1
66 JIByrpanssiii yroa. CBOMCTBO JIMHEWHBIX YIVIOB JBYTPAHHOIO yIiia 1
67 [TepnennukynspHble m0ckocTu. CBOWCTBA B3aUMHO MEPIEHIUKY/ISIPHBIX MJIOCKOCTEN 1
68 [Ipn3nak NEPIEHAMKYILIPHOCTH IJIOCKOCTEM; TEOpEMa O MPSIMOM NIEPECEUEHMS IBYX IIOCKOCTEN 1
HEepIEHIUKYIIPHBIX TPETheH MIOCKOCTH
69 [TpssMoyronbHBIN Mapasienenunes; Ky0; H3MepeHusi, CBOMCTBA MPSMOYTOJILHOTO Mapajliesienune1a 1
70 Teopema o0 AuaroHaju NpsIMOYTOJILHOTO MapajliesIenuneia v CIeCTBUE U3 Heé 1
71 CrepeomeTpuueckye U IPUKIIaIHbIE 337a4H, CBI3aHHbIE CO B3aUMHBIM PACIOI0KEHUEM MPSIMBIX U TNIOCKOCTH 1
72 [ToBTOpEHMeE: CKpeIMBaIOIIMECs MPsIMbIE, MapauIeIbHbIe MJIOCKOCTH B CTAHAAPTHBIX MHOTOIpaHHHUKAX 1
73 [Tapa nmapamienbHbIX IUIOCKOCTEH Ha CKPELIMBAIOIIUXCS MPSIMBIX, PACCTOSIHHE MEKIY CKPELIMBAIOIIUMHCS 1
NPSIMBIMH B TIPOCTBIX CHTYaIUsX
74 PaccrostHe OT TOUKM 10 INIOCKOCTH, PACCTOSIHUE OT NMPSIMOM 10 MIIOCKOCTH 1
75 Brruncnenue paccTOsIHUNA MEXY CKPELITMBAIOIIUMHUCS MPSIMBIMH ¢ TIOMOIIBIO IEPIEHIMKYISPHOM MI0CKOCTH 1
76 Tpéxrp"aHHLIﬁ yTroJl, HEpaBEHCTBA ISl TpeXrpaHHbIX yriaoB. Teopema [Iudaropa, TeopeMbl KOCHHYCOB U CHHYCOB 1
JUIsL TPEXTPAHHOTO yIiia
77 OneMeHTHl ChepUIECKOil TeOMETPUU: T€01€3NUECKHE JTMHUH Ha 3eMie 1
78 KonTponbHas padota "Yrisl u paccTostHUS" 1
79 Cucremartuzanus 3HaHuN "MHOTOIpaHHUK U €70 3JIEMEHTHI" 1
80 [Tupamuna. Bunel nupamua. [IpaBunsHas nupamuaa 1
81 [Tpusma. IlpsimMas 1 HakIOHHAs npu3Mbl. [IpaBuibHas npuzma 1
82 [Ipsimoii mapasuienenumnesa, NpSMOYTOJIbHBINA apaiesienunes, Kyo 1




83 Beimykibsie MHOrOrpanHuku. Teopema Diinepa 1
84 Beimykiibie MEOrOrpanHuku. Teopema Diinepa. [IpaBriibHbIC U TOTYITPaBHILHBIE MHOTOTPAHHUKA 1
85 KoHnTtposnbHas pabora "MHororpaHHuku" 1
86 [TonsiTHe BeKTOpa Ha TJIOCKOCTH U B MMPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 Pa3zHocTh BeKTOpOB 1
89 [IpaBwuiio napannenenunena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO0 1
91 Paznosxenue BekTopa 1o 6a3ucy Tpé€x BEKTOPOB, HE JISKAIIUX B OJHOU MJIOCKOCTH 1
92 CkaysipHOE MTPOU3BEICHUE 1
93 Brrancienue yria Mexy BEKTOpaMH B IIPOCTPAHCTBE 1
94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
95 [Ipocreiimue 3axaun ¢ BekTopamu. Pemenue 3amay 1
96 [Tpocreiimue 3axaun ¢ BekTopamu. [IpakTuueckas pabora 1
97 [Tpocreiimue 3agaun ¢ Bekropamu. CamocTosTenbHas padoTta 1
98 O06o011eHre U crucTeMaTu3alus 3HaHu| 1
99 O06o011eHre U cucTeMaTu3alus 3HaHu| 1
100 Hrorosast KoHTpOJIbHAS paboTa 1
101 Hroroas xouTpoapHas pabora 1
102 O00011IeHNE U CUCTEMATU3AIMS 3HAHUM 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

KoimmuecTBo
Ne ni/m Tema ypoka 4acoB

Bcero
1 IToBTOpenue Tembl "KoopiuHaThel BEKTOpa HA IJIOCKOCTH M B IPOCTpaHCTBE" 1
2 [ToBTOpenue Tembl "CkansipHoe IpOU3BEICHUE BEKTOPOB" 1
3 [ToBTOpeHue TeMbl "BhluncieHe yria Mexx,1y BEeKTOpaMH B IPOCTPaHCTBE" 1
4 [ToBTOpeHue Temsl "YpaBHEHUE IPSIMOM, TPOXOASIIECH Yepe3 ABE TOUKH" 1
5) YpaBHEHME MJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTU B OTPE3KAX 1
6 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTU B OTPE3KAX 1
7 BekropHoe nipou3sBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE TPOrpaMMUPOBAaHUE 1
9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE IPOTPaMMHUPOBAHUE 1
10 AHanUTHYECKHE METOIBI pacuéTa yriia MeX/1y MPSMbIMH B MHOTOIpaHHUKAX 1
11 AHaIUTHYECKHE METOJBI pacuéTa yriia MeX1y INIOCKOCTSMUA B MHOTOTPaHHHUKAX 1
12 @Popmysa pacCTOSIHUSI OT TOUKH JI0 INIOCKOCTH B KOOPAMHATAX 1
13 HaxosxJieHrne pacCTOsSHUM OT TOYKH /10 MIIOCKOCTH B Ky0e 1
14 HaxoxneHne paccTosIHUM OT TOYKH J10 IUNIOCKOCTH B ITPABWJIBHOM NUpaMUJIE 1
15 KonrtponbHas padora "AHanuTHuueckas reomerpus"” 1
16 CeueHust MHOTOIPAaHHUKOB: CTaHAapTHbIE MHOTOTPAHHUKH 1
17 CedeHuss MHOTOTPaHHUKOB: METO/T CIE0B 1
18 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE IUIOCKOCTH, NepeceueHus MPSIMbIX U IIIOCKOCTEH 1
19 [TapaenpHble NpsMbIE U IITIOCKOCTH: MapaJlIeNIbHbIE CEUEHUS 1
20 [TapamrensHbIe TPSIMBIC U TUIOCKOCTH: PACUET OTHOIICHUH 1
21 [TapanienbHble MpsIMbIE U TUIOCKOCTH: YTJIbl MEXKAY CKPEIMBAIOIIUMUCS IPSIMBIMU 1
29 [lepnenauKynsipHbIE NPSAMBIE U IUIOCKOCTH: CTAaHJAPTHBIE Napbl NEPIEHAUKYIISAPHBIX TUIOCKOCTEN U NPSMBIX, 1

CUMMETPUU MHOTOTPaHHUKOB

23 [lepnieHauKyIIpHBIE MIPSIMBIE U TUIOCKOCTH: TEOPEMa O TPEX MEPIEeHIUKYIIIpax 1
24 [lepnieHauKyNIpHBIE MIPSIMbIE U TUIOCKOCTH: BHIYMCICHUS IJTMH B MHOTOITPaHHUKAX 1




25 [ToBTOpEHME: TUIONTAAX MHOTOYTOJLHUKOB, (DOPMYIIBI IS TUIOIIAICH, COOOpaKeHUs TO00us 1
26 [ToBTOpEHME: TUIONIAAX MHOTOYTOJILHUKOB, (DOPMYJIBI IS TUIOIIAACH, COOOpaKeHUs 1O00us 1
27 [ToBTOpEHME: TUIONIAX MHOTOYTOJLHUKOB, (POPMYJIIBI JJIS TUIOIIAICH, COOOpaKeHHS 1101001 1
28 [Tnomany ceyeHnit MHOTOTPAaHHHUKOB: IIOIIA N IOBEPXHOCTEH, pa3pe3aHus Ha 4YacTH, COOOpaKeHUs MOA00H 1
29 [Tnomanu ceyeHnit MHOTOTPAaHHHUKOB: TUIOIIAIU IOBEPXHOCTEH, pa3pe3aHusi Ha 4acTH, COOOpakeHUsI OJ00us 1
30 KonTtponbHast padora "[loBTOpeHHE: MHOTOTPAaHHUKH, CEYCHHSI MHOTOTPaHHHKOB" 1
31 O0béM Tema. OObeM PSIMOYTOJIBHOTO TTapaJuIeTIeUIe/1a 1
32 3amaun 00 yaBOoeHHHU Ky0a, 0 KBaapaType Kyda; 0 TPUCEKIIUH yTiia 1
33 CrepeoMeTpHUeCKUe 3a]a9d, CBA3aHHBIE ¢ 00bEMOM MPSMOYTOJIBHOTO IMapalIeIIeuIea 1
34 [Ipuxiagabie 3a1a4u, CBSI3aHHBIE C BRIYMCICHHEM 00bhEMa PSMOYTOJIBHOTO MapajuieIenueia 1
35 O0BEM psIMON TIPU3MBI 1
36 CrepeoMeTpHuuecKre 3aJJa4i, CBSI3aHHbIE C BHIYUCIEHUEM 00bEMOB IPSIMON TIPU3MBI 1
37 [TpuknagHbie 3a0a9u, CBSI3aHHbBIE C 00BEMOM MPSIMON MTPU3MBI 1
38 Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO OnpeaenéHHOro nuTerpana. O0bEM HaKIIOHHON TPU3MBI 1
39 Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO ONpeeIEHHOro nHTerpana. O0bEM MUpaMUIbI 1
40 ®opmyina 06béMa nupamuibl. OTHOIIEHHE 0OBEMOB MUPAMUJL C OOIUM YTIIOM 1
41 ®opmyina 06béMa nupamuibl. OTHOIIEHHE 00BEMOB MUPAMUJL C OOIIUM YTIIOM 1
42 CrepeoMeTpHuueckue 3aauu, CBA3aHHbIE C 00bEMaMU HAKJIOHHOM MPU3MBbI 1
43 CrepeomeTpuyuecKue 3a1a4u, CBI3aHHbIe ¢ 00bEMaMU MHUPAMHUTBI 1
44 [Ipuknanueie 3anauu no Teme "OObEMBI TeN", CBA3aHHBIE C 00bEMOM HAKIIOHHOW MPU3MBI 1
45 [Tpuknanueie 3agaun mo Teme "OO0BbEMBI TeN'", CBA3aHHBIE C 00BEMOM IMHUPAMHUTHI 1
46 [Tpumenenne o0bEMOB. BoluniciieHue paccTOsIHUS 10 MIIOCKOCTH 1
47 KonTtponbHas padora "O6bEéM MHOTOrpaHHuka" 1
48 [Hunuaapudeckasi MOBEPXHOCTh, 00pa3yroIIHe UIHHIPHIECKON TOBEPXHOCTH 1
49 Humusap. [pssmont kpyroBoit unuHAp. [nomane moBepXHOCTH HUIHMHAPA 1
50 Konnueckasi moBepxHOCTh, 00pa3yrolre KOHnuecKoi mosepxuoctu. Konyc 1
51 CedeHune KOHYyCa IUNIOCKOCTBIO, TapaJlIeIbHON TJIOCKOCTH OCHOBaHMS 1
52 Yceuénnplii konyc. M300paxeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1
53 [Tnomaas 60KOBOM MOBEPXHOCTH M MOJTHON MOBEPXHOCTH KOHYCa 1




54 [Tnomaas 60KOBOM MOBEPXHOCTH M MOJTHON IMOBEPXHOCTH KOHYCa 1
55 CrepeoMeTpHUECKHE 33/]a4l Ha JOKA3aTeIbCTBO M BEIYUCIICHHIE, TOCTPOCHUEM CEUCHHI IIMIIMH/Ipa, KOHYyCa 1
56 CrepeoMeTpHUEeCKHE 33/]a4d Ha JJOKA3aTelIbCTBO M BEIYUCIICHHE, TIOCTPOCHUEM CEYCHHH IHIIMH/IPA, KOHYCa 1
57 [Tpuknagubie 3a1a9u, CBSI3aHHBIE C [MJIMHIPOM 1
58 [TpuknagHbie 3a1a91, CBSI3aHHBIE C IIUIHHAPOM 1
59 Cdepa u map 1
60 [Tepeceuenue cdeprl u mapa c mwiockocThio. Kacanue mapa u cdepsl maockocTsio. Bun u n3odpakenue mapa 1
61 [Tepeceuenue cdeprl u mapa ¢ mwiockocTeio. Kacanue mapa u cdepsl miockoctso. B u n3o0pakeHue mapa 1
62 Ypasnaenue chepsl. [Lromane chepsl u e€ gacrei 1
63 Cummerpus chepsl 1 mapa 1
64 CTepeoivIeTqueCKHe 3a/1a4¥ Ha JOKA3aTeIbCTBO M BEIYHCIICHHUE, CBSI3aHHBIC CO C(hepoil U IapoM, TOCTPOSHUEM HX 1
CCUCHHI TIOCKOCTHIO
65 CTepeoivIeTqueCKHe 3a/1a4yM Ha JOKA3aTeIbCTBO M BEIYHMCIICHUE, CBSI3aHHBIC CO chepoil U apom, MOCTPOCHUEM UX 1
CCUCHHI TIOCKOCTHIO
66 [Tpuknanubie 3a1a4n, CBI3aHHBIE CO CHEepoi U MapoM 1
67 [ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH, BHIUUCIICHHS B OKPY>KHOCTHU, CTaHIaPTHBIE MOJ00US 1
68 Paznuunble KOMOMHALIUY TEI BpallleH!s U MHOTOTPAHHUKOB 1
69 3anauu o reme "Tena 1 MOBEPXHOCTH BpaleHus" 1
70 3anauu o reme "Tena U MOBEPXHOCTH BpaleHus" 1
71 KonTposbHas pabora "Tena u noBepxHOCTH BpaleHus" 1
72 O06neéM munuHapa. Teopema 06 00bEME MPSIMOTO MIIMHIPA 1
73 Brruucnenue o0bEMOB TeN ¢ MOMOIIBIO ONpeiea€HHOTo nHTerpanga. O0bEM KoHyca 1
74 [Tnomaau 6OKOBOM M MOJHON MTOBEPXHOCTH KOHYCa 1
75 CrepeoMeTpHuuecKre 3ajaul, CBI3aHHbIE C BHIYMCIEHUEM 00bEMOB LIMIIMHPA, KOHYCA 1
76 [Tpuknanueie 3apaun o Teme "OOBEMBI U TUIOIIAAN TOBEPXHOCTEN T 1
77 O0béM 1mapa u mapoBoro cexkropa. Teopema 06 00wéme mapa. [Tnomans chepsl. CTepeomeTpuyeckre 3aaauu, 1
CBSI3aHHBIE C BEIYHCICHUEM 00BEMOB TIIapa, MapoBOT0 CETMEHTA M MapOBOTO CEKTOpa
78 [Tpuknagaeie 3agaun 1o Teme "O0BEMBI Ten", CBs3aHHBIE ¢ 00BEMOM MIapa ¥ miIomaabio chepbl. COOTHOIICHHS 1
MEXy TUTOIIASIMU TIOBEPXHOCTEN U 00bEMaMU MOJOOHBIX Tell
79 [TomoOHbIe Tena B mpocTpaHcTBe. M3meHeHne 00béMa ipu mogooun. CTepeoMeTpruecKre 3aja4u, CBI3aHHbBIE C 1




BBIYHCIICHHEM O00BEMOB TEJ U TIJIOMIA K TOBEPXHOCTEN

80 KoHntposbnas padorta "Ilnomaay moBepXHOCTH U 00BEMBI KPYTJIBIX T 1

81 JBwxkenus npoctpancTBa. Otodpaskenus. J[BrkeHus u paBeHCTBO Guryp. OO1mme cBoWCTBa IBIKCHUI 1

82 Buel nrkeHMil: mapaiienbHbIi IepeHoc, HEHTpalbHasi CHMMETPHSI, 3epKalibHas CAMMETPHS, TIOBOPOT BOKPYT 1
IPSIMOM

83 [Ipeo6pazoBanus momobwus. [Ipsimas u cepa Ditnepa 1

84 ['eomeTpryeckue 3a1aun Ha MPUMEHEHUE TBHKCHUS 1

85 KoHnTtponbhas padora "BekTopsl B mpocTpaHcTse” 1

86 O6o6maromee nopropenue 11 nmonstuii u MeTo 0B Kypca reomerpuu 10—11 kiaccoB, cuctemaTH3alus 3HaHUH: 1
"[TapanienbHOCTb NPSMBIX U INIOCKOCTEN B IPOCTpaHcTBE"

87 O6o6maroree noproperue 11 monsTHii 1 MeTO0B Kypca reomerpuu 10—11 kiraccoB, cucteMaTH3aIus 3HaAHUH: 1
"BekTopsbl B npocTpaHcTse”

88 O6o6maromiee nopropenue 11 monstuii u MeTo 0B Kypca reometpuu 10—11 kiaccoB, cuctemaTu3alus 3HaHUH: 1
"BexTops! B mpocTpaHcTBe"

89 O6o06matomiee moropenue 11 mousTHii 1 MeTo0B Kypca reometpun 10—11 kimaccoB, cuctemMaTu3aius 3HaHUN: 1
"O6beM MHOTOrpaHHuKa"

90 O6o6maromiee nosropenue 11 noustuii u MmeTo0B Kypca reomerpun 10—11 kiaccoB, cuctemaTH3alus 3HaHUM: 1
"O6beM MHOTOrpaHHuKa"

91 O6o6maromee nopropenue 11 moHsTHii 1 MeTo 0B Kypca reometrpuu 10—11 kiaccoB, cuctemMaTH3alus 3HaHUH: 1
"Ilnomany MOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

92 O6o06matomiee moBropenue 11 mousTuilt u MeTo 0B Kypca reomerpun 10—11 kimaccoB, cuctemMaTu3ays 3HaHUN: 1
"Tlnomaan noBepXHOCTH U 0OBEMBI KPYTJIbIX Ten"

93 Wroroas KOHTpoJIbHAS paboTa 1

94 Wroroas KOHTpoJIbHAS paboTa 1

95 [ToBTOpeHme, 0600IIEHNE U CUCTEMATH3AIIH 3HAHUN 1

9% HcTopust pa3BUTHS CTEPEOMETPHH KaK HAyKH U € pOJIb B Pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJIOTUI

97 Hcropus pa3BuTUs CTEpEOMETPUH KaK HAYKH U €€ POJIb B PA3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIBIOTEPHBIX 1
TEXHOJIOTHUI

98 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX 1

TEXHOJIOTUH




I/ICTOpI/ISI Pa3sBUTHA CTEPCOMETPHU KaK HAYKH 1 eé POJIb B pa3BUTHU COBPEMCHHBIX WHXXCHEPHBIX 1 KOMIIBIOTEPHBIX

99 . 1
TEXHOJIOTUI

100 Hcropus Pa3BHTHS CTEPEOMETPHHN KaK HayKH M €€ poJib B Pa3BUTHHU COBPEMEHHBIX MHKCHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTUH

101 HcTopus Pa3BHTHS CTEPEOMETPHHU KaK HayKH H €€ posib B PA3BUTHH COBPEMEHHBIX MHIKEHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJIOTUI

102 Hcropus Pa3BHTHS CTEPEOMETPHHN KaK HayKH M €€ poJIb B PA3BUTHH COBPEMEHHBIX MHKCHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
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