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HOACHUTEJIBHAA 3AIIMCKA

['eomerpust siBnsieTCs OAHMM M3 0Aa30BBIX KypCOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHHs, TaK KakKk O0O€CHe4YMBaeT BO3MOXKHOCTh H3yYEHHUS
JUCUUIUIMH ~ €CTECTBEHHO-HayYHOW  HANpaBJIE€HHOCTM W MPEIMETOB
TYMaHUTAPHOTO 1uKJIA. [TockonbKy JIornueckoe MblIeHHe, (hopMupyeMoe npu
U3yYeHUH  OOYyYalolMMHUCA  TOHSATHUHUHBIX  OCHOB  TE€OMETPHUM,  IpH
JI0Ka3aTeNIbCTBE TEOPEM U MOCTPOCHUM LIETIOYKH JIOTUYECKHUX YTBEPKICHUN MTPU
pELIEHNN T€OMETPUUYECKUX 3a]1ay, YMEHHUE BbIIBUTATh U ONPOBEPIaTh TUIIOTE3bI
HEMOCPEJCTBEHHO MCIMOJIb3YIOTCS MPHU PEIICHUH 3a/1ad €CTECTBEHHO-HAY4YHOIO
LMKJIA, B YACTHOCTU (PU3UUECKUX 3a]ad.

Ilenp ocBoeHMs mporpammbl yuyeOHoro kypca «l'eomerpusi» Ha
yrayON€HHOM  ypOBHE —  Pa3BUTHE  WHIAUMBUIYAIbHBIX  CIIOCOOHOCTEH
oOyyJaronmxcst Ipy M3YYEHUU TE€OMETPUU, KAK COCTABIISIONICH MpeAMETHOU
obnmactu «MaremaTtuka U MHPOPMATHKA» yepe3 O0eCleUueHHE BO3MOXKHOCTH
OpUOOPETEHHS] U UCIOJIb30BaHUs OoJiee TIIyOOKHX I'€OMETPUYECKUX 3HAHUM U
NEUCTBUN, CHEUU(PUUYHBIX TE€OMETPUHM, M HEOOXOAMMBIX [UISl YCIEUIHOTO
npoeCCUOHAILHOTO  00pa30BaHMs,  CBSA3AHHOIO C  HUCIOJb30BaHUEM
MaTE€MaTUKH.

[TpropuTeTHBIMHM 3aa4aMHl Kypca F€OMETPUHM Ha YIIIyOJIEHHOM YpOBHE,
PACHIMPSIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacUIMpeHHe MPEACTABICHUSI O TEOMETPUM KaK YaCTU MUPOBOU KYJIbTYpPHI
1 GOPMHUPOBAHNE OCO3HAHUS B3aMMOCBSI3H T€OMETPUHU C OKPYIKAIOIIUM MUPOM;

(bopMHpOBaHUE MPEACTABICHHUS O MPOCTPAHCTBEHHBIX (PUIypax Kak O
BKHEUIINX MAaTEMAaTUYECKUX MOJENSIX, MO3BOJISIONIMX OMHMCHIBATh U M3y4daTb
pa3Hble SIBJICHUSA OKPY>KAIOLIEro Mupa, 3HAHWE MNOHATUHHOrO amnmapara Io
pazneny «CrepeomeTpus» yueOHOTO Kypca FreOMETPHH;

dbopMHpOBaHME  yMEHUS  BIAJETh  OCHOBHBIMU  MOHATUAMH O
IPOCTPAHCTBEHHBIX (PUT'ypax MU MX OCHOBHBIMH CBOMCTBaMH, 3HaHHUE TEOPEM,
dbopMya U yMEHHE UX NPHUMEHSTh, YMEHUS J10KA3bIBaTh TEOPEMbI U HAXOJUTh
HECTaHAapTHbIE CLIOCOOBI pElIeHUs 3a/1a4;

dbopMHpOBaHUME YMEHHS paclio3HaBaThb HAa 4YEpTEkKax, MOJEISIX U B
pealbHOM MHUPE MHOTOIPAHHMKM M Tella BpallleHHs, KOHCTPYHUPOBATh
r€OMETPUYECKHUE MOJEIIH;

(dbopmHpoBaHue MOHUMAaHUs BO3MOXHOCTH aKCHOMAaTUYECKOTO
NOCTPOEHUSI MaTEeMaTHYECKUX TeOopHuil, (OPMHUPOBAHHE TOHUMAHUS POJIH
AKCHMOMATHUKH MPY MPOBEJIECHUH PACCYKICHUN;

(dbopMHpOBaHUE YMEHHMS BJIaJIETh METOJIAMU JOKA3aTEIbCTB U AJITOPUTMOB
pELIeHUs, YMEHUSI UX MPUMEHATh, MPOBOAUTH JOKA3aTEIbHbIE PACCYKICHUS B
XOJIe PEIICHHs] CTEepPEOMETPUYECKMX 3a7ad M 3aJad C [PaKTUYECKUM
comepkaHueM,  (GOpPMHpPOBAHME  TMPEACTABICHHS O  HEOOXOAUMOCTH
JIOKA3aTeNbCTB MPU OOOCHOBAHMM MATEMAaTHUYECKUX YTBEPXKICHUH U POJIU
AKCHMOMAaTHKH B MPOBEJICHUU JEAYKTUBHBIX PACCYKICHUU;

pa3BUTHE W COBEPUICHCTBOBAHUE MHTEIUIEKTyaIbHBIX W TBOPYECKUX

crocoOHocTel oOyuarommxcs, MO3HABATEILHOU aKTUBHOCTH,
UCCIIEIOBATEIbCKUX YMEHUN, KPUTUUHOCTH MBIIUICHUS], UHTEPECa K U3yUYCHUIO
TCOMETPHH;

dbopmupoBaHue (yHKIIMOHATBHOMN rPaMOTHOCTH, pEeNEeBaHTHOU

TEOMETPUMU: YMEHUS PACHO3HABATh MPOSBICHUS T€OMETPUUYECKUX ITOHATHUH,
O00OBEKTOB M 3aKOHOMEPHOCTEW B pEaJbHBIX >KMU3HEHHBIX CHUTYyallUsX W IpU
U3YYEHUU JIpYTUX YYeOHBIX MPEAMETOB, MPOSBICHHUS 3aBUCUMOCTEH H



3aKOHOMEPHOCTEM, MOJIETUPOBAHUS PEANbHBIX CUTyallMil, HCCIEeI0BaHUS
NOCTPOEHHBIX MOJIEIEH, HHTEPIPETALMU OJIYYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMU COJIepKaTeIbHBIMU JTUHUSAMU y4eOHOro Kypca «l'eomeTpusi»
B 10-11 xmaccax sBisttores: «lIpsmble M TIOCKOCTM B NPOCTPAHCTBEY,
«MHuororpanaukn», «Tema BpameHus», «BeKTOpsl W  KOOpPAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHUE «YMETh ONEPUPOBATH
HOHATUSMI», PEIEBAHTHBIMU F€OMETPUU Ha YriayOJIEHHOM ypOBHE 0Oy4YeHUs B
10—11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JUHUSAM y4eOHOTO Kypca,
a (QopMHUpOBaHUE JIOTMYECKUX YMEHUU pacnpelessieTcsi He TOJbKO IO
colepKaTellbHbIM JIMHUSAM, HO M 1o roaam oOydenus. CopaepxkaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM OCBOCHHUS
denepasibHOM padoyeil MporpaMmbl, paclpeieIEHHbIM 0 TojlaM OO0y4eHUs,
CTPYKTYPUPOBAHO  TakMM  o0Opa3oM, 4YTOObBI KO BCEM  OCHOBHBIM,
IPUHIUIHAIBHBIM BOIpOcaM o0ydaroluecs: o0pamaiich HEOAHOKPATHO. DTO
NO3BOJISIET OpPraHU30BaTh OBJAJCHUE TE€OMETPUUYECKUMHU TMOHATUAMH U
HABbIKAMM TOCJIEIOBATENIbHO M TOCTYIATEIbHO, C COOJIIOJICHUEM MPUHILIMIA
IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIOYaTh B OONIYI0 CHUCTEMY
F€OMETPUYECKUX MPEACTABICHUN OOyYaromMXCs, paclupsiss W yriyounss ee,
o0pa3ysi MPOYHbIE MHOYKECTBEHHBIE CBS3H.

Ilepexoa K M3y4EHUIO FEOMETPUHU Ha YIriayOJEHHOM YPOBHE MO3BOJISIET:

co3marh ycioBuss s auddepeHunanuu  oOy4deHUs, OCTPOCHUS
WHIAUBUIYAJIbHBIX 00pa30BaTelIbHbIX IpOrpaMM, OOeCreyuTh YriyOn€HHOe
U3YYEHUE T€OMETPUM KaK COCTaBIIsAOIEH yueOHoro npeamera «MareMaTukay;

NOJTOTOBUTh OOYYAIOLIMXCS K MPOJOJIKEHUIO HM3YUYEHUST MAaTEMaTUKH C
y4€TOoM BbIOOpa Oyayiei mpodeccuu, obecreurBasi MPEeMCTBEHHOCTb MEXKITY
001KUM ¥ pohecCuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «l'eomerpusi» Ha yriiyOJIEHHOM YypOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kiacce —
102 gaca (3 yaca B HefieINIO).



COIAEPKAHUE OBYUEHUA

10 KJIACC
IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TMOHATUSA CTEpeOMETpUU. Touka, TMpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATUYECKOM MOCTPOCHHHM CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3auMHoe pacnosiokeHue NpsIMbIX B MPOCTPAHCTBE: IEpPECEKaAroIIrecs,
napajjiesibHble M CKpeuuBaromuecs mnpsmMble. [Ipu3Haku cKpelyBarommxcs
npsaMbiX. [lapaymenpHOCTE HpSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
napajujiesibHble MpsMble B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX MPAMBIX,
napajjieibHOCTh MNpPAMOM W IJIOCKOCTH. IlapanmnenbHoe u  LEHTpandbHOE
IPOEKTUpOBaHUEe, n300paxeHue Guryp. OCHOBHbIE CBOMCTBA MapalI€IbHOIO
npoeKkThupoBanus. M300paxkeHue ¢Guryp B napauieabHOM NPOEKIUHU. YTIIBI C
COHANPABIICHHBIMU CTOPOHAMH, YIOJl MEXAYy HpSIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh  IUIOCKOCTEW:  MapajyieJbHbIE  IJIOCKOCTH,  CBOWMCTBA
napajieNbHbIX IIockocTeil. Ilpocrelimme mnpocTpaHCTBEHHbIE (QUIYphl Ha
IUIOCKOCTH: TE€TPA3P, NapajuIeIeIUIe]l, IOCTPOSHUE CEUEHUN.

[TepneHANKYJIAPHOCTh NPSIMOM U IJIOCKOCTH: NEPHEHAUKYJIIPHBIE PSIMbIE
B IPOCTPAHCTBE, MPSAMbIE MapauIeIbHbIE U NEPHEHAUKYISIPHbIE K IIOCKOCTH,
OPU3HAK NEPHEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, Te€OpemMa O MpsIMOi
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHOE IIPOEKTUPOBAHMUE.
[lepnenaukyyisp M HAaKJIOHHBIE: pACCTOSIHUE OT TOYKH JO IUIOCKOCTH,
paccTostHUE OT MNPSMOM A0 IJIOCKOCTH, MPOEKLHSI (PUTYphl HA IUIOCKOCTb.
[lepneHAMKYJIApHOCTh IUIOCKOCTEH: MpPU3HAK NEPHEHAUKYJISIPHOCTH JBYX
mIockocTer. Teopema o TpEX MepHeHIUKyIsIpax.

YTibl B IPOCTPAHCTBE: YTOJI MEXKAY MPSIMOIL U IIIOCKOCTBIO, ABYTPaHHBIIT
yroji, JUHEHHBIA yroa JBYTPAHHOTO yria. TpEXrpaHHbIA M MHOTOTPaHHbIE
yrabl. CBOMCTBA IJIOCKUX YIVIOB MHOTOrpaHHOro yria. CBOMCTBa IUVIOCKUX U
JBYTPAHHBIX YIJOB TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHUHYCOB JJIS
TPEXIPAHHOIO yIJa.

MHororpaHHuKu

Bunbl MHOTOrpaHHUKOB, pa3BEpTka MHOrorpanHuka. [Ipusma: n-yrosbHas
npu3Ma, MpsMas UM HAaKJIOHHAs MpPU3MbI, OOKOBask W TMOJHAs IMOBEPXHOCTH
npusMmsl. [lapamnenenunes, NpsAMOyroJIbHbIM MMapajuIeNeNUIe] U €r0 CBOMCTBA.
Kparuaiimine nyTH Ha IOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpancTBenHas Teopema Iludaropa. Ilupammuaa: n-yrospHas nupamuja,
npaBuwibHas U yceu€HHas nupamuibl. CBoiicTBa pédep M OOKOBBIX I'paHE
npaBUWIbHOW nupamMubl. [IpaBUIbHbIE MHOTOTPAHHUKH: MPAaBUIIbHAS MPU3Ma U
npaBWibHAs MUpPaMKIa, NPAaBWIbHAS TPEyrojbHAs MUPAMHUAA W TPABUIbHBINA
TeTpa’ip, Ky0. IlpeacraBieHne O NpaBUIBHBIX MHOTOIPAHHHUKAX: OKTadJIp,
JNOJEKadIp U UKOCAdIpP.

Bbluucnenve 31€MEHTOB MHOTOIPAaHHHUKOB: pEOpa, AMArOHAJIM, YTJIBI.
[Tnomans OOKOBOW MOBEPXHOCTH U IMOJHOW IMOBEPXHOCTU MPSMON NPHU3MBI,
IUIOIIA/b OCHOBAHHIi, TeopeMa O OOKOBOI MOBEPXHOCTH MPSIMOM IPH3MBL
[Inomans OOKOBOM IOBEPXHOCTH M MOBEPXHOCTH MPABHIBHOH MHPAMUIEL
TeopeMa O TUIOLAAN YCEUYEHHON MUPAMU/IBI.

CuMMmeTpus B NPOCTPAHCTBE. OJIEMEHTbl CHUMMETPHM IPaBUIIbHBIX
MHOTOrpaHHUKOB. CHMMETpUs B MPAaBUIBHOM MHOTOIPAHHHMKE: CHUMMETPHUS
napajjiesienune1a, CUMMETPUS MPAaBUIbHBIX MPHU3M, CUMMETPUS MPaBUIbHOU
OUPaMUIbIL.



BekTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPHI KOJUIMHEAPHBIC, COHANPABICHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOpHl. PaBeHCTBO BeKTOpOB. JIEMCTBHS € BEKTOpPAMH:
CJIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIbKHUX BEKTOPOB, YMHOKEHHUE
BEKTOpa Ha uyucino. CBOMCTBA CIOKEHHMS BEKTOpOB. CBOWCTBA YMHOXEHUS
BEKTOpa Ha uyucno. Ilonatne  koMIulaHapHele  BeKTOpbl.  IIpu3Hak
KOMIUTaHApHOCTH TpEX BekTopoB. [IpaBuno napamrenenunena. Teopema o
PAa3JIOKEHUH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BekTopam. lIpsMoyronpHas
cucTeMa KoOpAuHAT B InpocTpaHcTBe. KoopaunaTel BekTopa. CBsA3b MEXAY
KOOpAMHATAMHA BEKTOpPa M KOOPAMHATAMM TOYEK. YTOJ MEXKIy BEKTOPAMH.
CraysipHOE IPOU3BEACHUE BEKTOPOB.

11 KJTACC
Tesa Bpamenust

[ToHsTHSA: UMIAUMHAPUYECKAsT TOBEPXHOCTb, KOHUYECKAs I1OBEPXHOCTb,
cepuyeckas MOBEPXHOCTh, OOpa3ylolue MoBepXHOCTe. Tena BpallleHUA:
HWIMHIAP, KOHYC, YCE€YEHHBIA KOHYC, cdepa, map. BzaumHoe pacnosioxeHue
cheppl M TMIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHMs Ha IIOCKoCTU. Pa3BépTka unnuuapa u konyca. CummeTpust cpepsl U
niapa.

O6BbéM. OcHoBHBIE cBoHMcTBa 00BEMOB Ten. Teopema 00 00bEME
IPsIMOYTOJIBHOTO Tapajienenunena u cieactsus u3 He€. OObEM NpsAMOl u
HAaKJIOHHOW MpU3MBbl, LWIHHIpa, NUpaMujbl U KoHyca. OObEM mmapa u
IAPOBOT'0 CErMEHTA.

KoMOuHnanuu Ten BpauieHuss 1 MHOrorpanHukoB. [Ipu3sma, BnucaHHas B
HWIMHAP, onucaHHas okoso uuinuHApa. llepeceuenue cdeppl u 1mapa c
miockocThio. Kacanue mapa u cepsl mnockocTsio. [IoHsiTHE MHOrOrpaHHUKa,
OMHCAHHOTO OKOJIO c(epbl, cpepbl, BIMCAHHOW B MHOTOIPAHHHUK WJIU TEJO
BpAalllCHMUS.

[1nomanps MOBEPXHOCTH HWJIMHJPA, KOHYCA, IJI0IIaaAb cPepsl U e€ yacTeil.
[TogoOue B mpoctpanctBe. OTHOIIEHHE OO0BEMOB, MIOMIAJEH MOBEPXHOCTEH
nonooHbIx Quryp. [IpeoOpazoBanue nomodus, romoteTus. Pemenue 3anay Ha
IUIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoenue ceyeHU MHOTOIPAHHMKOB W TEJ BpalICHUS: CEYEHUs
mMHApa (MapauiebHO W MEPHEHIUKYJISIPHO OCH), CEUEHUs KOHyca
(mapasuieNbHbIE OCHOBAHHUIO M MPOXOJSUIME Yepe3 BEpPIIMHY), CEYEHUs Iiapa,
METO/Ibl MOCTPOEHUSI CEYEHUH: METOJ  CJIEJIOB, METOJ BHYTPEHHEro
IPOEKTUPOBAHHUS, METO IEPEHOCA CEKYIIEH MIIOCKOCTH.

BekTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

Bektropel B mpoctpancTBe. Omnepanuu Haja BeKTopamu. BekrtopHoe
YMHOXEHHE BEKTOpOB. CBONCTBAa BEKTOPHOTO YMHOXeHUs. lIpsMoyronbpHas
cucTteMa KoopauHaT B mpocTpaHcTBe. KoopaunaTtsl BekTopa. PaznoxxeHue
BeKTOpa 10 0asucy. KoopAuMHATHO-BEKTOPHBI METOA TMpU  PEIICHUH
r€OMETPUYECKUX 3a]1aY.

J/{BH:KeHHsI B IPOCTPAHCTBE

JIBuxenust npoctpanctBa. OtoOpakeHust. J[BuKeHUs U paBEHCTBO (QUTYP.
OOmue cBoiicTBa ABWXKEHUM. Buabl JBUXKEHUN: NapalieNbHbIA TEPEeHOC,
LHEHTpAJIbHAsl CUMMETpPHS, 3€pKaJIbHAsi CUMMETPUS, IMOBOPOT BOKPYT MPSIMOIL.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIVIYBJIEHHBIM YPOBEHLb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpakaanckoe BOCIIUTAHME:

c()OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MNO3MUMK  oOOydyaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOI0 OOIIECTBA, IPEACTABICHHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD, SIBJICHUMH,
IpoLeAyp TPaKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U JIPYyTro€), yMEHHUE
B3aMMOJIEHCTBOBATh C COLMAJIBHBIMA WHCTUTYTAMH B COOTBETCTBUU C HX
(GYyHKUMAMH U Ha3HAYECHHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON TpaXJaHCKOM UJICHTUYHOCTH, YBAKCHUS
K MPOILJIOMY U HACTOSIIEMY POCCUIICKOM MaTEMAaTUKH, IEHHOCTHOE OTHOIICHHE
K JOCTHKEHHUSAM POCCHMCKHX MATEMAaTUKOB U POCCHUHWCKOM MAaTeMaTHYECKOU
IIKOJIbI, MCIOJIb30BAHUE ATUX JOCTHKEHHA B JPYrMX HAyKax, TEXHOJIOTHSX,
chepax YKOHOMHUKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

OCO3HaHHE JyXOBHBIX LEHHOCTEN POCCUICKOTO Hapoaa,
c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUYECKOIO IOBEACHHS,
CBA3AHHOIO C MPAKTUYECKUM [PUMEHEHHEM JOCTH)KEHUW HayKu U
NEeSATENbHOCThIO YYEHOT0, OCO3HAaHHWE JMYHOIO BKJIaJa B IOCTPOEHUE
YCTOMYHMBOTO Oy AyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHUE K MHpPY, BKIIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, peleHuu, paccyXIeHUH,
BOCHIPHUMMYHMBOCTh K MAaTEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

c(OpPMHUPOBAHHOCTh YMEHHS NPHUMEHATh MATEeMAaTHYECKHE 3HAHHUS B
UHTEpEecax 3J0pOBOro M Oe3omacHOro oOpaza KU3HH, OTBETCTBEHHOE
OTHOLIEHUE K CBOEMY 3JI0POBbIO (3710pOBOE NUTaHUE, COaJaHCUPOBAHHBIN
PEXUM 3aHATUNA U OTIbIXA, PEryJsipHasl PU3NUYEcKasi aKTUBHOCTH), (prusnyeckoe
COBEPILIEHCTBOBAHUE npu 3AHITUIX CIIOPTUBHO-03/J0POBUTEIBHOM
JEeSATENbHOCTHIO;

6) TpynoBoe BocnnuTaHUE:

TFOTOBHOCTh K TpyAy, OCO3HAHHWE LEHHOCTH TPYIOJIOOMs, HMHTEpPEC K
paznuyHbIM  cepaM  Npo(ecCHOHATBHON  AESITENBHOCTH, CBA3aHHBIM C
MaTEMaTUKOW U €€ MPUIOKEHUSMH, YMEHHE COBEPILATh OCO3HAHHBIA BBIOOP
Oynymieit npodeccuu W peaanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUIAHbI,
FOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000Opa30BaHUIO HA MPOTSHKEHUM BCEW >KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PELLICHUHU MTPAKTUYECKUX 3a]1a4 MaTEMaTH4YECKON HApaBJI€HHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OPMHUPOBAHHOCTh 3KOJOTMYECKON KYJIbTYpbl, NOHHUMAaHHUE BIUSHUS
COLIMAJIBHO-DKOHOMHYECKUX  MPOLIECCOB HA  COCTOSIHME TMPUPOJHON H
COLIMAJIBHOM Cpelbl, OCO3HAHHME TIJI00AJIBHOTO XapakTepa H3KOJIOIMYECKHX
npo0sieM, OpUEHTALMSI Ha TPUMEHEHUE MaTEMaTHYECKUX 3HAHUUM JIJIsl pelueHus
3aJ1a4 B 00JaCTH OKPY’KaIOIIEH CpeJibl, IUNITAHUPOBAHUE MOCTYIIKOB U OLEHKH MX
BO3MOXHBIX MOCJIEJICTBUM JIJIsl OKPYXKAIOLIEH CPEeJibl;



8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM U  OOIIECTBEHHOW TMPAKTUKU, TTOHUMAHUE
MaTeMaTUYeCKOM HayKd Kak c(epbl uemoBeYeCKOW IesTeTbHOCTH, ITANoOB €&
pa3BUTUS M 3HAYUMOCTH JUISl Pa3BUTHUS I[MBUJIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH U MaTeMaTUYECKOM KyJIbTypOl KakK CpPEJCTBOM IO3HAHUS MHPA,
TOTOBHOCTh OCYILIECTBJISITh MPOEKTHYIO U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METANNPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJbHbIE y4eOHbIe 1eiicCTBUS

Ba3oBble Jiornyeckue AeiicTBUA:

BBISIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE TPU3HAKH MAaTEMAaTHYECKHUX
OOBEKTOB, TMOHATUH, OTHOLIEHUH MEXIy MOHATHIMHU, (POPMYIHPOBATH
onpeaeneHus HOHSITHH, yCTaHaBJIUBATh CYILIECTBEHHBIN pPU3HAK
KJaccu(UKauy, OCHOBaHUSA g OOOOIIEHUST U CpaBHEHUS, KPUTEPHUH
IPOBOJMMOTIO aHAIMN3a;

BOCHPUHUMATh, (OPMYJIUPOBATH M  NPEeOOPa3OBBIBATh  CYXKJICHUSA:
YTBEPAUTEIbHBIE U OTPULATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh ~ MaT€MaTUYeCKHE€  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
IPOTUBOpEYHs B (PaKTax, JAHHBIX, HAOIIOIEHUIX U YTBEPKACHUSX, peiarath
KPUTEPHUH JIJIs1 BBISIBJICHUSI 3aKOHOMEPHOCTEN M IPOTUBOPEUNIA;

JIeNaTh BBIBOJABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX WU
MHIYKTUBHBIX YMO3aKIIIOUEHHUI, YMO3aKIIOUEHU 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSATEILHO J0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPXKJIECHUNA (IpsIMbIE W OT NPOTHUBHOIO), BBICTPAaUBaTh APTyMEHTALIMIO,
OPUBOJUTH TPUMEPBl M  KOHTPHPUMEPBI, OOOCHOBBIBaTh COOCTBEHHBIE
CY)KJICHUS U BBIBOJBIL;

BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHWs, BbIOMpaThb HauOoyiee TOAXOAAIUMKA C  y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUA:

UCIIOJI30BaTh BOMPOCHI KAK HCCIIEOBATEIbCKUA UHCTPYMEHT MO3HAHUA,
(GopMynaMpoBaTh  BONPOCHI, (UKCUPYIOLIME MPOTUBOpPEUYUE, MpoOJIemy,
yCTaHaBJIMBaTh UICKOMOE U JaHHOE, (OPMHUPOBATH TMIIOTE3Y, APTyMEHTUPOBATh
CBOIO [MO3ULINI0, MHEHUE;

IPOBOJUTH CaMOCTOSITEJILHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHHWIO OCOOEHHOCTEHW MaTeMaTU4YeCKOro OOBEKTa,
SABJICHHS, TIPOLECCA, BBISBICHUIO 3aBUCUMOCTEM MEXIy OObEeKTamu,
SIBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIMPOBATH OOOOIIEHUS U BBIBOJIBI IO PE3yJIbTaTam
IPOBEIEHHOIO HAOMIOJEHUS, MCCIENOBAHMS, OLEHUBATh JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

IPOrHO3UPOBATh BO3MOYKHOE pa3BUTUE MPOLECCA, a TAKXKE BBIIBUIATh
IPEANOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undpopmanmeii:

BBISIBIATh Je(DULIHUTHI MH(OPMAIMKU, JAHHBIX, HEOOXOJIMMBIX IJIsi OTBETa
Ha BOIPOC U JJIs PELICHUS 3a]auH;



BbIOMpaTh  MHGOPMALMIO M3  HMCTOYHUKOB  PAa3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBaTh M HMHTEPHIPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUOB U (POPM IIPEACTABICHHUS;

CTPYKTYpPUPOBATh UH(POPMALIKIO, MPEACTABIATh €€ B pa3nyHbIX (hopmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaJEXHOCTD uH(popMaun 1o CaMOCTOSITENIBHO
c(hOpMyTUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHHMKAaTHBHBIE YHHBepcaibHbIe YUeOHbIe 1elicTBUSs

Oo0urenue:

BOCIPUHUMATh M  (OPMYyJIHpPOBaTH CYXKIEHUS B COOTBETCTBUM C
YCIIOBUSIMH M LEJISIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOKO TOUKY
3pEHUs B YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBATh MOSCHEHUS 110 XOJ1y pPELIEHUs
3aJ1a4yi, KOMMEHTUPOBATH MMOJTYYEHHBIN pe3yJbTaT;

B X0J1€ 00CYKIEHUS 33/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIAEMOM TEMBI,
npoOsieMbl, pelaeMol 3aJadd, BbICKa3blBaThb WJIEW, HAIICJICHHBIE HA ITOMCK
pELIeHMs], COMOCTABIATh CBOM CYXKJIEHUS C CYXACHUSIMHU APYIHMX YYaCTHHKOB
auanora, 0OHapy>KMBaTh Pa3IMuMe U CXOJICTBO MO3UIUH, B KOPPEKTHOU (hopme
(OopMyIMpPOBATH PA3HOIIIACHSI, CBOU BO3PAKEHUS;

OPEICTaBIATh  pe3yJbTaThl  pELIEHHUs  3a7auyd,  OKCIEPUMEHTA,
UCCJIEIOBaHUs, MPOEKTA, CAMOCTOSATENbHO BbIOMpPATh (POpMAT BHICTYIUICHUS C
y4€TOM 3aJ1a4 MPEe3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe 1eliCTBHUSA

Camoopranusanus:

COCTAaBJISITh IUIAH, aJITOPUTM PEILICHUS 3a7a4i, BBIOUPATh CIIOCO0 peleHus
C y4y€TOM HMEIOIIUXCA PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBAaTh W KOPPEKTUPOBATh BApUAHTHI PEIIEHUH € Y4ETOM HOBOM
uH(popmaIuu.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

BJAJCTh HAaBbIKAMHU II03HABATEJbHOW pPEPIEKCUHM KaK OCO3HAHUS
COBEpILAEMbIX JIEUCTBUM U MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIbTaTOB,
BJAJETh CHOCOOAMU CAaMOIIPOBEPKH, CAMOKOHTPOJS Ipolecca U pe3yibTaTa
pelieHns: MaTeMaTUYeCKOH 3a1auu;

OPEeIBUAETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh NpPH PpPELIECHUU
3aJlayd, BHOCUTb KOPPEKTHUBbI B JEATEIbHOCTH HAa OCHOBE HOBBIX
00CTOSTENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BHISBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJibTaTa LEId M YCIOBUSAM, OOBSICHATH
OPUYMHBI  JTIOCTHOKEHUS WJIM HEJIOCTHKEHUS PpPe3yJbTaTOB JI€ATEIbHOCTH,
HAXOJUTh OIKUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEIbHOCTD:

NOHMMAaTh W UCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
WHIUBUIYAJIbHOM padOThl MpU pEUICHUM YYEeOHBIX 3a/ay, MPUHUMAThH LeJb
COBMECTHOI JI€ATENbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOW padoThI,
pacnpenesnsaTh BUJIbI padoT, JOroBapuBaThCsa, 00CYk AAaTh MPOLECC U PE3yJIbTaT
paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B IPyNNOBBIX (hopmax padboThl (00CYyk1eHNsA, 0OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMbD» U WHBIE), BBIIOJHATH CBOK YacTb paldOThl U
KOOPJIMHUPOBAaTh CBOM JEHCTBUSA C JPYTMMH YICHAaMH KOMAaH]Ibl, OLIEHUBATH
KauecTBO  CBOEr0  BKJIaJAa B  OOWMH  NOPOAYKT MO  KPUTEPHUSIM,
c(hOpMyJIUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.



HPEIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca oOyyaromuiicst Hay4uTCsi:

CBOOOJTHO OIEpUPOBaTh OCHOBHBIMHU MOHATHSIMHU CTEPEOMETPUU IPHU
pELICHUH 337a4 U TPOBEICHUHN MATEMAaTHUYECKUX PACCYKICHUN;
NPUMEHSATh aKCUOMbBI CTEPEOMETPUH U CIEACTBUS U3 HUX IPHU PELICHUU
reOMETPUYECKUX 3a/1aY;

KJIACCU(DHUIIMPOBATH B3aUMHOE PACIIONIOKEHUE PSIMBIX B IPOCTPAHCTBE,
IJIOCKOCTEW B MMPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOJHO ONEPUPOBATh MOHATUSMHU, CBSA3aHHBIMM C yrjaMud B
IPOCTPAHCTBE: MEXAY MPSMBIMU B MPOCTPAHCTBE, MEXIY MNPSMON U
MJI0CKOCTHIO;

CBOOOTHO ONEPUPOBATH MOHATHUAMM, CBSI3aHHBIMU C MHOTOI'PaHHUKAaMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BUJbl MHOTOTPAHHUKOB (TpHU3Ma,
nupamuza, NpsMOYroJIbHbIN Napaienenunen, Kyo0);
KJacCU(UIMPOBAaTh  MHOTOTPAHHUKH, BbIOMpass OCHOBaHUA A
KJ1Iaccu(puKaIuu;

CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBA3AHHBIMM C CEUYEHUEM
MHOTOI'PaHHUKOB IIOCKOCTBIO;

BBINIOJIHATh ~ NapaJjIebHOE,  LEHTPAaJbHOE W  OPTOrOHAJIBHOE
IPOEKTUPOBaHUE (UTYp HA IUIOCKOCTh, BBINOJIHATH H300paKeHUs
(Guryp Ha IIOCKOCTH;

CTPOUTh  CE€YEHUS  MHOTOIPAaHHHUKOB  pa3IMYHBIMH  METOJIaMH,
BBINIOJIHATH (BBIHOCHBIE) IUIOCKME YEPTEKU M3 PUCYHKOB IHPOCTHIX
00BEMHBIX (pUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh IUJIOIIAJM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma,
MMpaMuJia), FTCOMETPUUECKUX TEJ C IPUMEHEeHHEM (HOpMYII,

CBOOOJHO ONEpUPOBATh MOHATUSAMU: CUMMETPUS B IPOCTPAHCTBE,
LHEHTP, OCb M IUIOCKOCTb CHUMMETPHUH, LIEHTP, OCh M IUIOCKOCTh
CUMMETPHUH PUTYPBHI;

CBOOOJHO OMNEPUPOBATh MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATD JIEHCTBUSI HAJl BEKTOPAMU;

pemarh 3aJayd Ha J0Ka3aTelIbCTBO MaTeMaTUYE€CKUX OTHOUIEHUH u
HAXO0XKJEHUE IeOMETPUUYECKUX BEIUYHH, IPUMEHSISI U3BECTHBIE METObI
OpU PEHIEHMH MaTeMaTUYeCKHX 3aJay MOBBIIMIEHHOIO M BBICOKOIO
YPOBHSI CJI0)KHOCTH;

NPUMEHATh MPOCTEUILNE MPOrpaMMHBIE CpPEJICTBA M 3JIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMbl TPH PELIEHUU CTEPEOMETPUUYECKHUX
3ajay;

U3BJIEKaTh, MPEOoOpa3oOBbIBaTh M HHTEPIPETHPOBATH HMHPOPMALMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTYypaxX, NPEACTABICHHYIO Ha
YyepTexkax U pUCyHKax;

NPUMEHATh TMOJYYEHHbIE 3HAHWA HAa MPAKTUKE: CpaBHUBATh U
aHAJIM3UPOBATh PEAIbHbIE CUTYallUU, PUMEHSTh W3YUYEHHBIE TOHSITHUS
B MpOLECCE IOUCKA PEIICHHUS MaTeMaTU4YecKd CQHOPMYIUPOBAHHON
po0JIEMBbI, MOJIEIUPOBATh PEAIbHbIE CUTyallud Ha SI3bIKE T€OMETPUH,
UCCIIEeI0BaTh MOCTPOEHHBIE MOJEINN C HCIIOJIb30BAaHUEM
r€OMETPUYECKUX TOHATHUH M TeopeM, ammapara aireOpbl, pelarb



MPAKTUYECKUE 3a/1a4M, CBSI3aHHBIE C HAXOXKJICHUEM T'€OMETPUUYECKUX
BEJINYMH;

UMETh MPEACTaBICHUSI 00 OCHOBHBIX 3Tamax Pa3BUTHUSI T€OMETPUU Kak
COCTaBHOM 4acTu (PyHJ1aMEeHTa Pa3BUTHUSI TEXHOJIOTUH.

K xoniy 11 kiacca oOyyaromuiicst Hay4uTCsi:

CBOOOJTHO ONEpUPOBATh MOHATUSMU, CBSI3aHHBIMU C LUJIUHIPUYECKOM,
KOHUYECKOH M CHEepUYECKOl MOBEPXHOCTAMHU, OOBSICHATH CIOCOOBI
MOJIyYEeHHUS;

ONEepUpOBaTh TMOHATHSIMH, CBS3aHHBIMM C TEJaMU  BpallCHUS:
HMWIMHAPOM, KOHYCOM, c(hepoil U mapoM;

pacno3HaBaTh Teja BpalleHus (UWIMHIAP, KOHYC, cdepa W 1ap) u
OOBSACHATH CIIOCOOBI OJYUYEHHMSI TEJl BPAILICHUS;

KJIacCU(UIIMPOBATH B3AUMHOE PACIIOJIOKEHUE CPEPHI U IITOCKOCTH;
BBIYMCIIATh BEJIMYMHBI JIEMEHTOB MHOTOTPAHHUKOB U TE€J BPALLCHUSA,
O0OBEMBI U TUIOIIAJM TOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BpallCHUS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOOJTHO ONEpPUPOBATh TMOHATHUAMH, CBA3AHHBIMH C KOMOMHALMSIMU
T€Jd BpALIEHHWS W MHOTOIPAHHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIA B
cdepy 1 OnUCaHHBIN 0KOJI0 cepsbl, chepa, BHCaHHasi B MHOTOI'PaHHUK
WJIM TEJIO BPAILlCHHUS;

BBIUMCIIATh COOTHOUIEHUS MEXAy IUIOHIAJsIMU TOBEPXHOCTEH U
00BEMaMHU TTOJIOOHBIX TEI;

n300paxaTh H3ydaemble (PUTYpHI, BBIMOJHSITH (BBIHOCHBIC) ILJIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHSI TEJl BPAICHMUS;

U3BJIEKaTh, MHTEPIPETHPOBATH U MpPeoOpa3oBbIBaTh MHPOPMALMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTYypaxX, MPEACTABICHHYIO Ha
YyepTexkax U pUCyHKax;

CBOOOJTHO ONEPUPOBATH MMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATH ONEPALIMH HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIMHAT;
pelarb TeOMETPUYECKHUE 3aJadyd Ha BBIYHUCIEHUE YIJIOB MEXIY
NOPSIMBIMU M TUIOCKOCTSIMHM, BBIYUCJIEHHE PACCTOSHUA OT TOYKH JI0
IUIOCKOCTH, B 1I€JIOM, HAa MPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
METO/1a NP PEIICHUN;

CBOOOJTHO ONEpUPOBATh MOHATUSAMHM, CBS3aHHBIMH C JBUKEHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JABUKCHHUI;

BBINIOJIHATh M300paXEHUs] MHOTOTPAHHUKOB M TE€J BpAILECHUSA IPHU
MapaJJIEeIbHOM MEPEHOCE, LEHTPAIBHOM CHUMMETPUH, 3EPKAIBHOU
CUMMETPHH, IIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3zoBaHus MOA00uS;
CTPOUTh CEUEHHUS MHOTOIPAaHHUKOB W TeJl BpAIEHUA: CEYEHUS
HWIMHApaA (MapajielbHO M NEPNEeHIUKYJSIPHO OCH), CEYEHUsl KOHyca
(mapasuiesbHblE OCHOBAHUIO M MPOXOJSILINE Yepe3 BEPUIMHY), CEUEHUS
niapa;

UCII0JIb30BaTh METOJAbl IOCTPOCHUSI CEUYECHMI: METOJ CIEJ0B, METO]
BHYTPEHHETO POEKTHUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MITOCKOCTH;
JIOKa3bIBATh FTEOMETPUUYECKHE YTBEPIKICHHUS;



MPUMEHSITh reoMeTpuueckue (akThl JUIsl PEIICHUS] CTEPEOMETPUUECKUX
3a/1a4, MPEAIoararoliXx HECKOJBKO IIAaroB PELICHHUs, €CIU YCIOBUS
MIPUMEHEHMUS 3a/1aHbl B SIBHOM U HESIBHOU (opme;

pelarh 3aJayd Ha JI0Ka3aTelbCTBO MAaTEMAaTUYECKHWX OTHOIICHUWA U
HAXOX/JICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOrPaMMHBIE cpeacTna u AIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBbI TPU PEUIEHUH CTEPEOMETPUUECKUX
3a/1ay;

MPUMEHATh  [OJYYEHHbIC 3HAHWS HA I[PAKTUKE: CPAaBHUBATS,
AHAJIU3UPOBATh W OLECHHUBATH pEAJbHBIC CHUTYAllUW, [PUMEHATH
M3yYECHHBIE TIOHSTHS, TEOPEMbI, CBOMCTBA B IIPOLIECCE MTOMCKA PEIICHUS
MaTeMaTU4ecKu  C(HOPMYIUPOBAaHHON  MPOOJIEMBbI, MOICIUPOBATH
pealbHbIE CUTYallMU HA SI3bIKE T€OMETPHUH, UCCIEA0BATh MOCTPOEHHBIC
MOJIENIA C HWCIHOJIb30BAHUEM TE€OMETPUUYECKUX TIOHSITUA U TEOPEM,
anmaparta aiareOpbl, pellaTh MPAKTUYECKUE 3aJlayd, CBS3aHHbBIC C
HAXOXJCHUEM F€OMETPUUECKUX BEJINYNH;

UMETh MPEACTaBICHUS] 00 OCHOBHBIX 3Tamax pPa3BUTHUSI T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJ1aMEeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

No KoaudecTBO 9acoB

HaumenoBanue pa3uesion

DJIeKTpOHHbIe (LM(ppOBbIE)

n/ KoHTpoJbHbIe IIpakTHyeckue
U TeM NPOrpamMMbl Bcero o0pa3oBaTesbHbIe pecypchl
n padoTsI padoThI
1 Baenenue B crepeoMeTprro 23 1
) B3anmHoe pacnonoxenue 6 {
IPSIMBIX B IPOCTPAHCTBE
[TapamtenbHOCTB NPSAMBIX U
3 IUIOCKOCTEH B 8
IIPOCTPAHCTBE
[lepneHaAuKyISIPHOCTD
4 IIPSIMBIX U IIJIOCKOCTEN B 25
IIPOCTPAHCTBE
VYTIuBl ¥ pacCTOSHUS 16 1
6 MHororpaHHuKu 7 1
7 BekTopsl B IpOCTpaHCTBE 12
2 [ToBTOpEHME, o606meH1:1e u 5 5
CUCTeMAaTHU3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO
102 6 0

YACOB I10 ITPOTPAMME




11 KITACC

HaumenoBanmue
pa3aesioB U TeM
NPOrpaMMslI

Ne
n/n

KoandyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

JuiekTpoHHbIE (UG POBbIE)
o0pa3oBaTe/bHbIE pecypchl

AHanuTnyeckas
reoOMeTpus

15

IToBTOpEHME,
00001IeHE U
cucTeMaTH3aIs
3HAHUHU

15

O0BéM
MHOTOTpaHHHKA

17

4 Tena BpaieHus

24

[Tmomann
MMOBEPXHOCTHU U
00BEMBI KPYTIIBIX
Tl

6 JBr>xeHus

IToBTOpEHME,
o0o01m1eHue u
CUCTEMATHU3ALMS
3HaHUHI

17

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102







ITHOYPOYHOE INTAHUPOBAHUME
10 KITACC

n/n

Tema ypoka

KoanuyecTBo yacos

Bcero

KonTtpoibHbIe
padoThI

IIpakTnyeckue
padoThI

Jlara
U3ydeHusl

DJIeKTPOHHbIE
nudposbie
o0pa3oBaTeIbLHbI
e pecypchl

OcHoBHbIE NpaBUiIa U300pPAKEHUS HA PUCYHKE
TUIOCKOCTH, MapaJlIeNbHBIX IPSIMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka

[ToHsTHS CTepeoMeTprHn: TOUKA, MpsiMas, INIOCKOCT,
npocTpancTBO. OCHOBHBIE MTpaBUIIa H300paXKEHUS
Ha PUCYHKC IINIOCKOCTH, MapalJICJIbHBIX MPAMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

[TonsiTust: mepeceKaroluecs MI0CKOCTH,
nepeceKaronrecs npsimasi ¥ IIOCKOCTb;
MOJIyIPOCTPAHCTBO

[TonsATHSA: Iepecekarouuecs MI0CKOCTH,
nepeceKaroIuecs npsmast ¥ II0CKOCTh;
IIOJIyIPOCTPAHCTBO

MHororpaHHUKH, H300paXkeHNE MPOCTENUITNX
IIPOCTPAHCTBEHHBIX (PUTYP, HECYILIECTBYIOLINX
00BEKTOB

MHororpaHHuKH, U300pakKeHUE MPOCTEUIINX
POCTPAHCTBEHHBIX (DPUTYP, HECYIIECTBYIOIINX

00BEKTOB




AKCHOMBEI CTEPCOMETPHH U TICPBLIC CICIACTBUA U3
HHX

Axcuomel CTCPCOMCTPHUH U IICPBBLIC CICACTBUA U3
HUX

AKCHOMBI CTEPEOMETPHH U TIEPBHIE CIICICTBUS U3
HuX. CriocoObI 3a71aHus IPSIMBIX U TIJIOCKOCTEH B
npoctpancTBe. O003HaYEHHS MPSAMBIX U TIIOCKOCTEN

10

N3o06paxeHune ceyeHni nupamubl, Ky0a 1 pu3Msl,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
nepeceyeHusl MOoTyYeHHbIX JI0OCKOCTEH.
PackpamBanne OCTPOSHHBIX CEYCHUI Pa3HBIMH
[[BETAMHU

11

N300paxeHune cedyeHuil nupamuibl, KyOa 1 pu3Msl,
KOTOpBIE MPOXOAT yepe3 ux péopa. M3o0paxenue
NepeceyeHMs! MOITYYEHHBIX IIJIOCKOCTEH.
PackpammBaHue OCTPOCHHBIX CEYEHUN Pa3HBIMU
[[BETaMU

12

N300pakenue ceueHuil nmupaMupl, Kyoa u Ipu3Msl,
KOTOpBIE MPOXOIAT uepe3 ux péopa. M3obpakenue
NIEpPECEUEHMS MOTYYEHHBIX IIJIOCKOCTEN.
PackpanmiBaHue MOCTPOSHHBIX CEUSHHI Pa3HBIMU
[[BETAMHU

13

N300paxeHune cedyeHui nupamMuibl, Ky0a U pU3Msl,
KOTOpBIE TPOXOAT uepe3 ux péopa. M3obpaxenue
nepeceyeH sl MOTyYeHHbBIX MIJIOCKOCTEH.
PackpaivBaHue NOCTPOEHHBIX CEYEHUN Pa3HBIMU




OBE€TaMHU

14

MeTon crnenoB i IOCTPOEHUSI CEYEHUM

15

Merton ciaenoB i ocTpoeHust ceueHuii. CBoiicTBa
MIEPECEUECHHM MPAMBIX U INIOCKOCTEN

16

Merton cnenoB amst moctpoeHus ceueHuid. CpoiicTBa
MIEPECEYECHUM NMPAMBIX U INIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamue, Kyoe 1no Tpém
ToukaM Ha péopax. Co3zaHue BBIHOCHBIX YepTexel
Y 3aIIMCh 11aroB IIOCTPOECHUS

18

[TocTpoenue ceuenuii B mupamue, Kyoe mo Tpém
ToukaM Ha péOpax. Co3gaHKe BHIHOCHBIX YepTEexKeH
Y 3aIKCh 11aroB NOCTPOEHUS

19

[Toctpoenue ceueHuii B nupamuie, Kyoe o Tpém
ToukaM Ha pEOpax. Co3naHne BBIHOCHBIX YepTexel
U 3aIUCh 111ar0B MOCTPOECHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe 1no Tpém
ToukaM Ha péopax. Co3zaHne BBIHOCHBIX YepTexel
Y 3aIIMCh 11aroB IIOCTPOECHUS

21

[ToBTOpenue mianumerpun: Teopema o
IIPONOPLMOHANIBHBIX OoTpe3kax. [logobue
TPEYroJbHUKOB

22

IToBrOopenue miannmerpun: Teopema Menenas.
PacueTtnl B ceueHUSX HAa BEIHOCHBIX YCpPTEIKaAX.
Hcropust pa3BuTHS IIJIaHUMETPUHU U CTEPEOMETPUH

23

KonrponbHas padora "AKCHOMBI CTEPEOMETPHUU.
Ceuenus"




24

B3anmHoe pacnonoxeHne npsiMbIX B IPOCTPAHCTBE.
CkpenuBatouyecs npsmele. [Ipusnaku
CKpelIMBaroImuxcs npsmMeix. [lapamiensHbie npsMbie
B IIPOCTPAHCTBE

25

Teopema 0 CyLIECTBOBAHUU U €IMHCTBEHHOCTH
IIPSIMOM MapaJIeIbHON JaHHOM MPSIMOH,
IIPOXOJAIIEN Yepe3 TOUKY IPOCTPAHCTBA U HE
JIeXaler Ha TaHHOW npsiMoi. Jlemma o
[IEPECCYCHUU NaPAIUICIIBHBIX MPAMBIX IUIOCKOCTBIO

26

[TapannensHOCTH TpEX MpAMBIX. TeopeMa o TpEX
napajulesbHbIX NPAMBbIX. TeopeMa o
CKPELIMBAIOIIMNXCS MPSMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHBIE
CBOICTBA MapaJlIeIbHOTO POEKTUPOBAHUS.
N3o06paxenue pa3HbiX GUryp B MapajiebHON
MPOEKIIUU

28

[lenTpanbpHas npoekus. Yrojl ¢ COHaIpaBIeHHbIMU
CTOPOHAMHU. YTOJI MEXAY IPSIMbIMU

29

3agaun Ha JJ0Ka3aTeNbCTBO U UCCIIEI0BAHMUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSAMBIX B
IPOCTPaHCTBE

30

[ToHsTHSA: MapaAIIETBLHOCTD MPAMOM U TUIOCKOCTH B
npocTtpaHcTie. [Ipu3Hak napanieabHOCTH NPSAMON U
m10ckoCcTH. CBOMCTBA MAapaJUIEIbHOCTH NPSIMON U
IUIOCKOCTH

31

FGOMCTPI/I‘IGCKI/IG 3aa41 Ha BBIYHMCICHUEC U




JI0OKa3aTeNIbCTBO, CBSI3aHHBIE C MMAPAJUIEIBHOCTHIO
MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE

32

IlocTpoeHue ceyeHus, IPOXOIALLEro Yepe3 JaHHYH0
IPSIMYIO Ha YEPTEKE U NapaJLIeIbHOIO APyTron
npsiMoil. Pacu€r oTHoOLIEeHNH

33

[TapannenpHast IpoeKLUs, IPUMEHEHUE IS
MOCTPOCHUS CEUCHUI KyOa U mapaJuieNenumnena.
CaoiicTBa napasuiesenunea 1 mpu3Mbl

34

[TapannensHele ockocty. [pusHaku
HapajyIeIbHOCTH JIBYyX IIOCKOCTEH

35

TeopeMa (0] HapaHHeJIBHOCTI/I U CAUHCTBCHHOCTHU
IJIOCKOCTH, MPOXOSAIEH uepe3 TOUKY, HE
HpHHa;[nexcamon I[aHHOfI IINIOCKOCTHU U CJIICACTBUSA
u3 Heé

36

CBolicTBa mapaiesIbHbIX IJIOCKOCTEM: O
NapajieIbHOCTH NMPSAMBIX EPECEUCHHUs NTPU
MEPECEUCHHH JIBYX NapaJlIeIbHBIX IIIOCKOCTEN
TpeThen

37

CaoiicTBa napasuieabHbIX MIIOCKOCTEN: 00 OTpe3Kax
napaajiCJIbHbIX NPAMBIX, 3aKJII0YEHHBIX MCKOY
IapauIeJIbHBIMHU IIJIOCKOCTSIMU; O IIEPECEUECHUN
IIPSIMOM C IBYMsI ITApajuIeIbHBIMU INIOCKOCTSIMHU

38

[ToTOopenue: Teopema [Tudaropa Ha rmockoctu

39

[ToBTOpEHME: TPUTOHOMETPHS MPSIMOYTOJIBLHOTO
TpeyroJbHUKa

40

CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO




napajjiciacnuicaa

Brruucnenue JUIMH OTPe3KOB B Ky0e U

H IPSIMOYTOJIBHOM MapajuieenuIe e
[lepneHauKyIsIpHOCTD MPSAMOM U TUIOCKOCTH.

42 [Tpu3Hak NepHeHUKYIAPHOCTH NPSIMON U
IUIOCKOCTH
IlepneHquKyIApHOCT NPSAMOM U IUIOCKOCTH.

43 [Ipu3HaK NepHneHANKYJISIPHOCTH IPSIMOU U
IJIOCKOCTH
Teopema 0 CylIECTBOBAHUU U €IMHCTBEHHOCTH

44 IIPSIMOM, MPOXOALIEN Yepe3 TOUKY IIPOCTPAaHCTBA U
NEPIEHIUKYIISIPHON K INIOCKOCTU

45 [110cKOCTH ¥ IepHEeHIUKYIISIPHbIE UM MIPSIMbIE B
MHOTOTpaHHHUKaX

46 [110cKOCTH U EPHEHIUKYIISIPHBIE UM MIPSIMbIE B
MHOTOTpaHHHMKaX

47 [Tepnenaukynsap u HaxioHHas. [loctpoeHue
NEPIIEHIUKYJIApA U3 TOYKU Ha MPSAMYIO

43 [lepnienaukynsip u HakinoHHas. [locTpoeHue
NEPIIEHIUKYIISIpa U3 TOUKU Ha MPSAMYIO

49 Teopema o Tpéx nepreHaAnKyIsApax (mpsmas u
oOpartHas)

50 Teopema o Tpéx nepneHaAnKyIsApax (mpsmas u
oOpaTHast)

51 Yros Mexy CKpeIUBAOLIIUMUCS TPSIMBIMHU




[Tonck nepneHMKyISPHBIX IPSIMBIX C TOMOIIBIO

52 .
NEPIEHIUKYIISIPHBIX TIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE

54 [Toctpoenue ceueHnii Kyoa, MpU3Mbl, IPaBUILHOM
MIUPAMHUJIBI ¢ TOMOIIBK OPTOrOHAJIBHOW IPOEKIIAN

55 [TocTpoenue ceueHnii Kyoa, mpU3Mbl, IPaBUIBLHOM
MUPAMUJIBI C TOMOIIBIO OPTOrOHAJIBHON IPOEKIIUU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 II0CKOCTH. I1I1ocKOoCTH cUMMeETpuil B
MHOTOTpaHHHUKaX

57 [Ipu3HaK NepHneHANKYJISIPHOCTH IPSIMOU U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPUU

53 IIpaBunbHBIE MHOTOTPaHHUKH. Pacd€T paccTosHui
OT TOYKH JI0 MJIOCKOCTH

59 [IpaBuibHBIE MHOTOTpaHHUKU. Pacdy€T paccTosiHuii
OT TOYKH JI0 IIJIOCKOCTH

60 CnocoObl OIyCTUTh NEePIEHANKYJIISPbI: CUMMETPUS,
CIBUT TOYKH I10 NAPAJIETBHOU NPSIMON

61 CnBur no HenapauieabHON NPSIMOM, U3MEHEHHE
paccTosHUM

6 KoHTponbHas padora "B3anMHOe pacmnoiokeHHne
MPSMBIX U TJIOCKOCTEW B TPOCTPAHCTBE"
[ToBTOpEHME: Yroa MKy NPSIMBIMU Ha INIOCKOCTH,

63 TPUTOHOMETPHUSI B IPOU3BOJILHOM TPEYTOJIbHUKE,

TCOpEeMa KOCUHYCOB




64

[ToBTOpEHME: YO MEXKTY CKPEIINBAIOIIMMUCS
MPSMBIMHU B IPOCTPAHCTBE

65

FGOMeTpI/I‘-ICCKI/Ie MCTOABI BBIYUCIICHUS YIJIa MCIKAY
MMPpAMBIMH B MHOTOTpaHHUKaX

66

JByrpanubiii yroj. CBONCTBO JUHEUHBIX yTJIOB
JBYTPAHHOIO yria

67

[TepnenaukynsipHele miaockocTu. CBOCTBa B3aUMHO
NEPIEHANKYIISIPHBIX TUNIOCKOCTEN

68

ITpu3Hak neprneHuKyJIIpHOCTH IUIOCKOCTEM;
TeopeMa o MpsIMOi epecedeHus AByX IIIOCKOCTEH
NEPIEHUKYIISPHBIX TPEThEN MIIOCKOCTU

69

[IpstmoyToNbHBIN Napaienenunes; Kyo;
M3MEpEHMsI, CBOMCTBA MPSIMOYTOJIBLHOTO
napajienenunena

70

Teopema 0 AMaroHanu NPAMOYIrOJIBHOTO
napaulesIenuIea u CeCTBUE U3 Heé

71

CTepeOMCTpI/I‘IeCKI/IC H IIPUKJIIAJIHBIC 3aaa4U,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUCM IPAMBIX
H IIIIOCKOCTHU

72

[ToBTOpEHME: CKpELIMBAIOLINECS MPSMBIE,
napaJielibHble INIOCKOCTH B CTaHIapPTHBIX
MHOTOTpaHHHUKaX

73

[Tapa napasenbHbIX INIOCKOCTEN Ha
CKPEIIMBAIOIINXCS NMPSMBIX, PACCTOSTHUE MEXKIY
CKPEILIMBAIOIIMMHUCS IPSIMBIMU B IIPOCTHIX
CUTyalUsaX




PaccrostHre OT TOUKH A0 IIOCKOCTH, paCCTOAHUEC OT

74 . 1
IPSIMOM 10 TUIOCKOCTH
Beluncienue paccToOsSHUN MEXAY
75 CKPEIIMBAIOUIMMHUCS IPSIMBIMU C IIOMOILBIO 1
NEPIEHUKYIJISIPHON MIJIOCKOCTH
TpéxrpanHblil yroy, HEpaBEHCTBA JJIsl TPEXTPAHHBIX
76 yrnoB. Teopema [ludaropa, Teopembl KOCUHYCOB U 1
CHUHYCOB I TPEXTPAHHOTO yIila
77 DeMeHTHI chepruIecKoil reoMeTpuu:
reoJIe3nYecKue JIMHUU Ha 3emiie !
78 Konrponbnas padora "Yrisl u paccTostHus" 1
79 Cucremaru3zanus 3HaHU "MHOTOTpaHHUK U €T0
AJIEMEHTHI" !
80 [Tupamuga. Bunsl nupamua. [IpaBunsHas nupamuaa 1
81 ITpusma. [IpsimMas U HaKJIOHHAS PU3MBI.
ITpaBuibHas mpusma !
20 [IpsiMolt mapasenenunen, NpsMOyroJIbHbIA
napajienaenunesn, kyo !
83 Brinyxiibie MHOrorpanHuku. Teopema Oiiniepa 1
84 BeImtykiieie MHOrorpanHuku. Teopema Ounepa.
ITpaBrIIBHBIE U OJIyIIPAaBUIILHBIE MHOTOTPAaHHUKHU !
85 KontponbHas pabota "MHororpanHuku" 1
86 ITonsiTve BEKTOpa Ha INIOCKOCTH U B IPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 Pa3HoCTBh BEKTOPOB 1




89 [IpaBuio mapannenenunena 1
90 YMHOK€EHHE BEKTOPA HA YHUCIIO 1
o1 Pasnosxxenue BeKTj)pa o 0asucy TpEX BEKTOPOB, HE !
JIeKalUX B OTHOM IJIOCKOCTH
92 CkansipHO€ ITPOU3BEIECHUE 1
93 Brruncnenue yria Mexry BEeKTOpaMu B 1
IIPOCTPAHCTBE
94 IIpocreiimne 3axaun ¢ BEKTOpaMu |
95 ITpocreiimue 3agaun ¢ BEKTOpaMu 1
96 [IpocTreiinue 3a7a4u ¢ BEKTOpaMu 1
97 [TpocTeiimue 3agaun ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATU3ALUS 3HAHUH 1
99 O060011eH1e U crucTeMaTu3alus 3HaHu| 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 HroroBast koHTpoBbHAs paboTa 1
102 O06o01IeHre U cucTeMaTu3alus 3HaHU| 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KITACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHHst

JJIeKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[ToBTOpEHME TEMBI
"KoopauHaTel BeKTOpa Ha
IIJIOCKOCTH U B
npoctpaHcTee”

[ToBTOpEHME TEMBI
"CkansipHoe
IIPOU3BEICHUE BEKTOPOB"

[ToBTOpEHKE TEMBI
"Boruncnenue yria
MEX/1y BEKTOpaMH B
npocTpaHcTae”

[ToBTOpEHME TEMBI
"YpaBHEeHHE IPSIMON,
MIPOXOJIAIIeH uepes J1Be
TOYKH"

YpaBHEHHE IOCKOCTH,
HOpMaJlb, ypaBHEHHE
IJIOCKOCTH B OTPE3Kax

YpaBHEHHUE IUIOCKOCTH,
HOpMaJlb, YpaBHEHUE




IIJIOCKOCTH B OTPE3KAX

Bexkropnoe
[IPOU3BEICHUE

JIuneliHbIe HEPABEHCTBA,
JMHEHHOE
IIPOrPaMMUPOBAHHE

JInHeHbIE HEPAaBEHCTBA,
JINHETHOE
MPOTPAMMHUPOBAHUE

10

AHanuTHYECKUE METOBI
pacdéra yria Mexay
IIPSIMBIMU B
MHOT'OI'PAaHHHUKAX

11

AHaIUTUYECKUE METOBI
pacdéra yria Mexay
IJIOCKOCTSIMU B
MHOT'OIPAHHHUKAX

12

dopmyiia pacCTOSIHUSA OT
TOYKH J0 IINIOCKOCTHU B
KOOpAHWHATaX

13

HaxoxneHnue paccrossHui
OT TOYKH JI0 IIJIOCKOCTH B
KyOe

14

Haxoxnenue paccrossHuit
OT TOYKH [0 IIOCKOCTH B
MPaBUJILHON TUPAMUJIC




15

KonTponbnas pabota
" AHaTUTUYECKAS
reomerpus”

16

Ceuenus
MHOTOTPaHHHUKOB:
CTaHJIapPTHBIC
MHOTOTPaHHUKHU

17

Ceuenusa
MHOT'OTPAHHUKOB: METO/
CJIEZIOB

18

Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapTHBIE TIJIOCKOCTH,
MepeceUeHUs PSMbIX U
IUIOCKOCTEH

19

[TapamiensHble npsMbIe U
IJIOCKOCTH:
IapaJuleIbHbIE CEUYCHUs

20

[TapannensHbIe IPSMBIE U
IJIOCKOCTH: pacu€T
OTHOILIIEHUU

21

[TapamiensHble npsMbIe U
IUIOCKOCTH: YIJIbl MEXTY
CKpCHIUBAOITUMHUCA
HPSIMBIMU

22

[lepnenaukynspHsle




MIPSIMBIE U TUNIOCKOCTH:
CTaHAAPTHBIE TIapbl
MEPIEHIUKYIISIPHBIX
IJIOCKOCTEN U MPSAMBIX,
CUMMETPUU
MHOT'OIPAHHUKOB

23

[lepnenqukymnspHsie
MIPSAMBIE U TUNIOCKOCTH:
TeOpeMa O Tpex
MEePIEHAUKYIISPAX

24

[leprieHauKyIpHBIC
IpsSIMBbIE U TNIOCKOCTH:
BBIYMCIICHUS JUTUH B
MHOTI'OI'paHHHKaX

25

[ToBTOpEenue: miomanu
MHOTOYTOJIbHUKOB,
(hopMyITBI 1S TUTOITACH,
CO0OpakeHHsI MOA00MS

26

[ToBTOpenue: miomanu
MHOT'OYT'OJIbHUKOB,
(hopMyITBI 1715 TUTOTIACH,
COOOpaKeHMSI TTOI00MSI

27

[ToBTOpEHMeE: mIomaan
MHOT'OYT'OJIbHUKOB,
(dbopMyIIBI 1715 TIOIAEH,
COOOpasKeHHsI TO100MSI

28

IInomann ceuenuit




MHOTOTPaHHHUKOB:
IJIOIIA U TIOBEPXHOCTEN,
paspe3aHus Ha 4acTH,
COOOpaKeHHSI TIOT00MSI

29

[Tmomanu ceuennii
MHOTOTPaHHUKOB:
IJIOLIA AU IIOBEPXHOCTEN,
pa3pe3aHus Ha YacTH,
COOOpaXCHHSI TOT00MS

30

KonrponbHas pabora
"[ToBTOpEeHwUe:
MHOT'OI'PAaHHHUKH, CEUEHUS
MHOTOTPaHHUKOB"

31

O0BéM Teira. O0beEM
MPSIMOYTOJTBHOTO
napajuiesienumneia

32

3amgauu 00 yABOCHUHU
Ky0a, 0 KBagparype Kyoa;
O TPUCEKIINU yTIJia

33

CrepeomeTrpuueckue
3a/1a4M, CBSI3aHHBIE C
00BbEMOM
IPSMOYTOJIBHOTO
napaJulesenunesaa

34

[Ipuknagabie 3a1a9M,
CBSI3aHHEBIE C
BBIYHCIIEHHEM 00BEMA




MIPSIMOYTOJIBHOTO
napajulesIenuIe1a

35

OOBEM NpsIMOI TPU3MBI

36

CrepeomeTrpuueckue
3aJ]auu, CBS3aHHBIE C
BBIUHCIIEHHEM 00BEMOB
MPSMOU PU3MBI

37

[Ipuknagneie 3amayu,
CBSI3aHHBIE C 00HEMOM
MIPSAMOM TIPU3MBI

38

Brruucnenue 066EMoOB
TEJ € IOMOUIbIO
ONpeeaEHHOr0
uHTerpana. O0bEM
HAKJIOHHOM NPU3MBI

39

Brruucnenue o0bEM0B
T€JI C IOMOUIbIO
ONPEACIEHHOTO
uHTerpana. OobpEmM
MMpaMuU/Ibl

40

dopmyna 00bEMa
nupaMuibl. OTHOLLIEHUE
00BbEMOB MUPAMHU]L C
00IIUM yTIIOM

41

®opmyna 00bEMa
nupaMuibl. OTHOLIEHUE




00BEMOB NMUpaMUJ €
OOLINM yIJIOM

42

CrepeomeTrpuueckue
3aJ]a4n, CBSI3aHHEIC C
00BEMaMU HAKJIIOHHOMH
MIPU3MBI

43

Crepeomerpuueckue
3aJ]auu, CBS3aHHBIE C
00bEMaMu MUPaMUIbI

44

[Ipuknagneie 3amauu 1o
teme "OOBEMEI TEN",
CBSI3aHHBIE C 00BEMOM
HAKJIOHHOM NPU3MBI

45

[TpuknanHeie 3a1a4u MO
teme "OOBEMEI TEI",
CBSI3aHHBIE C 00BEMOM
TTUPAMH/TBI

46

[Tpumenenne 00bEMOB.
Berancnenue pacctosHus
10 TUIOCKOCTH

47

Kontponbhas pabota
"O06bEM MHOTOIpaHHUKA

n

48

Hunuuapuueckas
MMOBEPXHOCTb,
oOpazyrorue
LWJIAHIPUYECKOMN




MMOBEPXHOCTHU

49

HMunuunp. [psamon
KpYrOBOM LIWJIMHJIP.
[Tmomaae MOBEPXHOCTH
UAIUHAPA

50

Konnueckas
MMOBEPXHOCTb,
oOpa3syromue KOHHYeCKOU
noBepxHoctu. Konyc

51

CedeHue KoHyca
IUIOCKOCTBIO,
NapaijieIbHOM MIIOCKOCTH
OCHOBaHUA

52

VY cey€HHbIN KOHYC.
N300paxeHne KOHyCOB U
YCEUYEHHBIX KOHYCOB

53

[Tnomane OOKOBOM
MOBEPXHOCTHU U MOJTHON
MMOBEPXHOCTH KOHYCa

54

[Tnomane 60xoBOM
MOBEPXHOCTHU U MOJTHON
MMOBEPXHOCTH KOHYyCa

55

CrepeomeTrpuueckue
3a7a4y Ha
JI0Ka3aTeIbCTBO U
BBIYMCJICHUC,




MOCTPOEHUEM CEUCHUH
LUINHApPA, KOHyCa

56

CrepeomeTrpuueckue
3a7au Ha
JI0Ka3aTeNbCTBO U
BBIYMCJICHUC,
MMOCTPOEHUEM CEUEHUI
LWINH]pPA, KOHyCa

57

[Tpuknanueie 3anaym,
CBSI3aHHBIC C IIMJIMHIPOM

58

[Ipuknagneie 3ana4u,
CBSA3aHHBIE C IMJIMHIPOM

59

Cdepa u map

60

[Tepeceuenue cdepbl u
mapa ¢ IIOCKOCTBIO.
Kacanwue mapa u cepbl
IUIOCKOCTBI0. Bua n
n300pakeHue mapa

61

[lepeceuenue cheprl u
1apa ¢ MI0CKOCTBIO.
Kacanwue mapa u cdepsr
IJIOCKOCThIO. Bua u
n300pakeHue 1mapa

62

VYpaBueHue chepsl.
[Tnomane chepsl u eé
gacTer




63

CummMmertpust chepsl u
mapa

64

CrepeomeTrpuueckue
3a7au Ha
JI0Ka3aTeNbCTBO U
BBIYMCIICHUC, CBA3aHHBIC
co cthepoii u mapom,
MIOCTPOEHUEM MX CEUCHUI
IUIOCKOCTBIO

65

CrepeomeTrpuueckue
3a/1auu Ha
JI0Ka3aTesbCTBO U
BBIYMCIICHUC, CBA3aHHBIC
co cthepoii u mapom,
[IOCTPOEHUEM UX CEUCHUI
IIJIOCKOCTBIO

66

[Ipuknagneie 3amauu,
CBSI3aHHBIE cO cepoit u
mapom

67

[ToBTOpEHME:
OKpPY’KHOCTb Ha
IJIOCKOCTH, BBIYMCIIEHUS
B OKPYHOCTH,
CTaHAApTHBIE TT0T00MS

68

Pa3znuunbie koMOUHAIIAU
TEJ BpalleHUs U
MHOTOTPaHHUKOB




69

3anaun o teme "Tena u
MOBEPXHOCTHU BpaleHus"

70

3agaun o treMe "Tena u
IIOBEPXHOCTHU BpalleHus"

71

KonTponbnas pabota
"Tena u MOBEPXHOCTH
BpaueHus"

72

OO0béM nuIMHIpA.
Teopema 06 00bEMe
OPSIMOTO IAIHH/IPA

73

Brruucnenue 066EMoOB
TEJI C TOMOIIBIO
ONpeeaEHHOr0
uHTerpana. O0bEM
KOHyCa

74

[Tnomaau OOKOBOH U
ITOJTHOM ITOBEPXHOCTH
KOHYyca

75

Crepeomerpuueckue
3a7a4M, CBI3aHHBIE C
BBIYMCIICHHEM 00HEMOB
LWINH]IpA, KOHyCa

76

[TpuknanHeie 3a1a4u MO
teme "OO0bEMBI U
IJIOIIAAN TOBEPXHOCTEN

Tex"




77

O06béM 11apa 1 apoBOro
cexropa. Teopema 00
o0bvéme mapa. [Lmomanp
cdepsl.
Crepeomerpuyeckne
3aJ1auu, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB
11apa, mapoBoro
CErMEHTa U IIapOBOTO
CeKTopa

78

[IpuknagHele 3aga4u 110
teme "OO0BEMBI TEN",
CBSI3aHHBIE C 00BEMOM
mapa ¥ IIoIa b
chepnl. COOTHOIICHHS
MEXY TIOIIAISIMH
MMOBEPXHOCTEU U
00bEMaMU ITOTOOHBIX TEN

79

IlonoOHbIC Tena B
MIPOCTPAHCTBE.
N3menenue o0bEMa npu
O00MH.
CrepeomeTrpuueckue
3a7a4M, CBI3aHHBIE C
BBIYMCIICHHEM 00HEMOB
TEJ U IIIomaaeit
MOBEPXHOCTEH




80

KonTponbnas pabota
"[Tmomanu moBepXHOCTH
1 00BEMBI KPYTIIBIX TEN"

81

JIBM>KEeHUS IPOCTPAHCTBA.
OTtoOpakeHusl.
JIBU>KEHUs U PaBEHCTBO
¢uryp. OGmue cBoicTBa
NBIDKECHUHU

82

Bunwl nBukeHuUit:
napaJyieabHbIN TTEPEeHoC,
LIEHTPAJIbHAsE CUMMETPUS,
3epKaJibHasi CAMMETPHS,
IIOBOPOT BOKPYT IIPSIMOM

83

[IpeobpazoBanms
noao6wus. [psmas u
chepa Diinepa

84

['eomeTpuueckue 3amaun
Ha IPUMCHCHUC
ABHUXKCHUSA

85

Konrponsnas pabora
"Bekropsl B
npocTpaHcTae”

86

Ob6o0maromee
noBtopenue 11 monaruit
1 METOJIOB Kypca
reomerpuun 10-11
KJIACCOB, CUCTEMAaTH3aIus




3HAHUU:
"[TapamienbHOCTH
MPSAMBIX U TJIOCKOCTEN B
IIpoCTpaHcTBe"

87

O6o06maromee
noBTopenue 11 nousTuit
U METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CUCTEMATHU3ALU
3HaHUM: "BekTopsl B
npoctpaHncrae”

88

O06o61aromiee
noBTopenue 11 nousTuit
U METOJOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATH3aLU
3HaHui: "BekTopsl B
npocTpaHcTae”

89

Ob6o61matomiee
noBropenue 11 noustuii
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATH3AIIUs
3Hanuii: "O0beM
MHOTOTpaHHHKA"

90

Ob6o61matoniee
notopenue 11 nonsruit




¥ METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATH3aIUs
3Hanuil: "O0beM
MHOTOTpaHHUKA"

91

Ob6o6maromee
noBTopenue 11 noustuit
¥ METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3aIUs
3"anuit: "Ilnomanu
MMOBEPXHOCTU U 00BEMBI
KpYyTibIX Ten"

92

Oo6o0uaromee
noBTropenue 11 noustuii
¥ METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATH3AIUs
3"anuit: "[lnomanu
MMOBEPXHOCTU U 00BEMBI
KpyTribIX Ten"

93

HToroBasi KOHTpOJIbHAs
pabota

94

HrtoroBas KOHTpoOJIbHAS
pabora

95

IToBTOpEeHME, 06001IEHNE
U cucréMaTu3anus




3HAHUH

96

Hcropus passutus
CTEPEOMETPUU KAK HAYKHU
U €€ poJIb B Pa3BUTUU
COBPEMEHHBIX
MH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTH

97

Ucropus passurus
CTEPEOMETPUU KaK HAYKU
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
WHXECHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

98

Uctopus pazsutus
CTEPEOMETPUHU KaK HAYKH
U €€ poJIb B Pa3BUTHU
COBPEMEHHBIX
VH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOT Ui

99

Uctopus pazsutus
CTEPEOMETPUM KaK HAYKU
u e€ poJib B Pa3BUTUHU
COBPEMEHHBIX
WH)XCHEPHBIX U




KOMIBIOTEPHBIX
TEXHOJIOTUN

100

Ucropus passurus
CTEPEOMETPUH KaK HAYKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
WHXCHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJOTHI

101

Uctopus pazsutus
CTEPEOMETPUHU KaK HAYKH
U €€ poJIb B Pa3BUTHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJOT Uit

102

Uctopus pazsutus
CTEPEOMETPUH KAK HAYKU
U €€ poJib B pa3BUTUHU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOT Ui

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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