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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 KUIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

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

B3anmHoe pacrnosnokeHue NpsMBIX B IPOCTPAHCTBE: MEPECEKAIOLIUECH,
napajulesibHble W CKpenuBaronmecs npsmble. [Ipu3Haku CkpelmmBaromuxcs
npsaMbIX. [lapaymenpHOCTE HPSMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE:
napajujiesibHble MpsMble B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX MPAMBIX,
NapajuIeIbHOCTh NPSAMOM M IUIOCKOCTH. [lapamnensHoe W LEHTPAIBHOE
IPOEKTUpOBaHUEe, n300paxeHue Guryp. OCHOBHbIE CBOMCTBA MapalI€IIbHOIO
npoeKkThupoBanus. M3o00paxkeHue ¢Guryp B napaiedbHOM NPOEKUUHU. YTIIBI C
COHANpPABIICHHBIMU CTOPOHAMH, YIOJl MEXAYy HpSIMbIMH B IPOCTPAHCTBE.
[TapannenbHOCTh  IUIOCKOCTEW:  MapajyielbHbIE  IJIOCKOCTH,  CBOWMCTBA
napajieNbHbIX IIockocTeil. Ilpocrelimme mnpocTpaHCTBEHHbIE (QUIYphl Ha
IUIOCKOCTH: TE€TPajdap, NapaJICIICIHIIE], IOCTPOCHUE CCUCHHM.

[TepneHANKYJIAPHOCTh NPSIMOM U INIOCKOCTH: NEPHEHAUKYJIIPHBIE MPSIMbIE
B IPOCTPAHCTBE, MPSAMbIE MapauIeIbHbIE U NEPHEHAUKYIISAPHbIE K IIOCKOCTH,
OPU3HAK NEPHEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, T€OpemMa O MpsIMOi
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp W HAKJIOHHBIE: PACCTOSHHE OT TOYKHA JIO0 IUIOCKOCTH,
paccTostHUE OT MNPSMOM A0 IJIOCKOCTH, MPOEKUHSI (PUTYphl HA IUIOCKOCTb.
[lepneHAuKyJIApHOCTh IUIOCKOCTEH: MpPU3HAK NEPHEHAUKYJISIPHOCTH JBYX
mIockocTer. Teopema o TpEX MepHeHIUKYISIpax.

VYTIbl B IPOCTPAHCTBE: YIoJl MEXIY NPAMON U IIOCKOCTBIO, ABYTPAHHBIM
yroJl, JIMHEWMHBIM YroJl ABYIPAHHOrO yria. TpEXrpaHHbli U MHOTOTPAaHHBIC
yribl. CBOMCTBA INIOCKMX YIVIOB MHOIOrpaHHoro yria. CBOWCTBA IUIOCKHX U
JBYTPAHHBIX YIJOB TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB M CHUHYCOB IS
TPEXIPAHHOIO yIJa.

MHororpanHuKu

Bunbl MHOrOrpaHHUKOB, pa3BEpTka MHOrorpanHuka. [Ipusma: n-yrosbHas
npu3Ma, MpsMas UM HAaKJIOHHAs MpPU3MbI, OOKOBas W IOJHAs IMOBEPXHOCTH
npusMmsl. [lapamnenenunes, NpsAMOyroJIbHbIM MMapajuIeNeUIe] U €r0 CBOMCTBA.
Kparuaiimine nyTH Ha IOBEpXHOCTM MHOrOrpaHHuka. Teopema Oinepa.
ITpoctpancTBenHas Teopema Iludaropa. Ilupammupa: n-yrospHas nupamuja,
npaBuwibHas U yceu€HHas nupamuibl. CBoiicTBa pédep M OOKOBBIX I'paHEi
npaBUWIbHOW nupaMubl. [IpaBuIbHbIE MHOTOTPAHHUKH: MPAaBUIIbHAS MPU3Ma U
npaBWibHAs MUpPaMKIa, NPAaBWIbHAS TPEyrojibHAs MUPAMHUAA W TPABUIbHBINA
TeTpa’ip, Ky0. IlpeacraBieHne O NpaBUIBHBIX MHOTOIPAaHHHUKAX: OKTadJIp,
JNOJEKadIp U UKOCAdIpP.

Bbluucnenve 31€MEHTOB MHOTOIPAaHHHUKOB: pEOpa, AMArOHaJIM, YTJIBI.
[Tnomans OOKOBOW IMOBEPXHOCTH U IMOJHOW IMOBEPXHOCTU MPSMON NPHU3MBI,
IUIOLAJAb OCHOBAaHWW, TeopeMa O OOKOBOW IMOBEPXHOCTU MPSMON MPHU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH W TOBEPXHOCTH MPABWIBHOW NHPAMHU/IBI,
TeopeMa O IUIOMIAIN YCEUEHHOW MTUPaMU/IBI.

CuMmMmeTpus B NPOCTPAHCTBE. JIEMEHTbl CHUMMETPHM IPaBUIbHBIX
MHOTOrpaHHUKOB. CHMMETpUs B MPAaBUIBHOM MHOTIOIPAHHHUKE: CHUMMETPHUS



napajuiesienune1a, CUMMETPUS MPAaBUIBHBIX MPHU3M, CUMMETPUS MPaBUIbHOU
OUPaMUIbIL.

BekTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, JJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPHI KOJUIMHEAPHBIC, COHANPABICHHBIE W IMPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOpbl. PaBeHCTBO BeKTOpOB. JIEMCTBHUS € BEKTOpPAMH:
CJIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIbKHUX BEKTOPOB, YMHOKEHHUE
BEKTOpa Ha 4ucino. CBOMCTBA CIOXKEHHMS BEKTOpOB. CBOWCTBA YMHOXEHUS
BEKTOpa Ha 4ucno. Ilonatne  koMIulaHapHele  BeKTOpbl.  IIpu3Hak
KOMIUTaHApHOCTH TpEX BekTopoB. [IpaBuno napamenenunena. Teopema o
PA3JIOKEHUH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BekTOopam. lIpsMoyronpHas
cucTeMa KoOopAuHaT B IpocTpaHcTBe. KoopaunaTel BekTopa. CBsA3b MEXAY
KOOpAMHATAMHA BEKTOpPa M KOOPAMHATAMM TOYEK. YTOJ MEXKIy BEKTOPAMH.
CraysipHOE IPOU3BEACHUE BEKTOPOB.
11 KUIACC

Tesa Bpamenust

[ToHsTHSA: UMIUMHAPUYECKAsT MOBEPXHOCTb, KOHUYECKAs I1OBEPXHOCTb,
cepuyeckas MOBEPXHOCTh, OOpa3ylolue MOoBepXHOCTe. Tena BpallleHUA:
HWIMHIAP, KOHYC, YCE€UEHHBIA KOHYC, cdepa, map. B3aumHoe pacnosioxeHue
cheppl M TMIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpalleHMs Ha IIOCKOCTU. Pa3BépTka unnuuapa u konyca. CummeTpust cpepsl 1
niapa.

O06BbéM. OcHoBHBIE cBoHMcTBa 00BEMOB Ten. Teopema 00 00bEME
IPsIMOYTOJIBHOTO Tapajienenunena u cieactsus u3 He€. OObEM NpsAMOil u
HAaKJIOHHOW MpU3MBbl, LWIHHIpa, NUpaMujbl U KoHyca. OObEM mapa u
1apOBOr'0 CErMEHTA.

KoMOuHnanuu Ten BpauieHuss 1 MHOrorpaHHukoB. [Ipu3ma, BnucaHHas B
HWIMHAP, omnucaHHas okoso uuinuHapa. llepeceuenue cdeppl u mapa ¢
miockocThio. Kacanue mapa u cepsl mnockocTsio. [ToHsiTHE MHOrOrpaHHUKa,
OMHMCAHHOTO OKOJIO c(ephl, cepbl, BIMCAHHOW B MHOTOIPAHHHK WJIU TEJO
BpAalllCHMS.

[1nomanps MOBEPXHOCTH HWJIMHJPA, KOHYCA, IJI0IIaab cPepsl U e€ yacTeil.
[TogoOue B mpoctpanctBe. OTHOIIEHHE O0BEMOB, MIOHIAJCH MOBEPXHOCTEH
nonooHsIx Quryp. [IpeoOpa3zoBanue nonodus, romoTeTus. Pemienue 3anay Ha
IIJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceyeHU MHOTOIPAHHMKOB W TEJ BpalICHUS: CEYEHUs
mnHApa (MapauiebHO W MEPHEeHIUKYJISIPHO OCH), CEUEHUs KOHyca
(mapasuieNbHbIE OCHOBAHHUIO M MPOXOJSUIME Yepe3 BEpPIUMHY), CEYEHUs Liapa,
METO/Ibl MOCTPOEHUSI CEYEHUH: METOJ  CIIEJIOB, METOJ BHYTPEHHEro
IIPOEKTUPOBAHMUSI, METOJI IIEPEHOCA CEKYIIEN TUIOCKOCTH.

BeKkTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

Bektropel B mpoctpancTBe. Omnepanmu Haja BeKTopamu. BekrtopHoe
YMHOXEHHE BEKTOpOB. CBOMCTBAa BEKTOPHOTO YMHOXeHUs. lIpsMoyronpHas
cucTteMa KoopauHaT B mpocTpaHcTBe. KoopaunaTtsl BekTopa. Paznoxxenue
BeKTOpa 10 0Oasucy. KoopAuMHATHO-BEKTOPHBI METOA TMpU  PEIICHUH
r€OMETPUYECKUX 3a]1aY.

J/{BH:KeHHMsI B IPOCTPAHCTBE

JIBixenust npoctpanctBa. OtoopakeHus. J[BuKeHUs U paBEHCTBO (QUTYP.
OOmue cBoiicTBa ABWXKEHUM. Buabl JBUXKEHUN: NapalieNbHbIA TEPEeHOC,



IIEHTPAJIbHAsT CUMMETPHS, 3epKaJIbHAsI CUMMETPHS, TTIOBOPOT BOKPYT MPSMOIA.
[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 OCHOBHBIMU MOHATHSIMHU CTEPEOMETPUU IPHU
pELICHUH 337a4 U TPOBEJACHUHN MATEMAaTHUYECKUX PACCYKICHUN;
NPUMEHSTh aKCUOMbI CTEPEOMETPUUN 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 ONEPUPOBATHh MOHATUSMHU, CBSA3aHHBIMM C yrjaMud B
IPOCTPAHCTBE: MEXAY MPSMBIMU B MPOCTPAHCTBE, MEXIY MNPSMON U
MJI0CKOCTHIO;

CBOOOJTHO ONEPUPOBATH MOHATUSAMMU, CBSI3aHHBIMU C MHOTOI'PaHHUKAaMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BUJbl MHOTOTPAHHUKOB (TIpHU3Ma,
nupamuza, NpsMOYroJIbHbIN Napaienenunen, Kyo0);
KJacCU(UIMPOBATh  MHOTOTPAHHUKH, BbIOMpass OCHOBaHUA A
KJ1IaccuuKaIuu;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU, CBA3AHHBIMH C CEUYEHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

BBINIOJIHATh ~ NApaJjIeNbHOE,  LEHTPAaJbHOE W OPTOrOHAJIBHOE
IIPOEKTUPOBaHUE (UTYp HA IUIOCKOCTh, BBINOJIHATH H300pa)KeHUs
(Guryp Ha IIOCKOCTH;

CTPOMTh  CEYEHUS]  MHOTOIPAaHHHUKOB  pa3JIMYHBIMU  METOJIaMH,
BBINIOJIHATH (BBIHOCHBIE) IUIOCKME YEPTEKU M3 PUCYHKOB IHPOCTHIX
00BEMHBIX (pUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh IUJIOIIAJM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma,
MMpaMuJia), FTCOMETPUUECKUX TEJI C TPUMEHEeHHEM (HOpMYII,

CBOOOJHO ONEpUPOBATh MOHATUSMHU: CUMMETPUS B NPOCTPAHCTBE,
LHEHTP, OCb M IUIOCKOCTb CHUMMETPHUH, LIEHTP, OCh M IUIOCKOCTh
CUMMETPUH PUTYPBHI;

CBOOOJHO OMEPUPOBATh MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M
KOOpJIMHATaM B MIPOCTPAHCTBE;

BBINIOJIHATDH JIEUCTBUS HAJl BEKTOPAMU;

pemarh 3aJayd Ha J0Ka3aTelIbCTBO MaTeMaTUYE€CKUX OTHOUIEHUH u
HAXO0XKJEHUE I€OMETPUUYECKUX BEIUYHH, IPUMEHSISI U3BECTHBIE METObI
OpU PEHICHMH MaTeMaTUYeCKHX 3aJad MOBBIIMIEHHOIO M BBICOKOIO
YPOBHSI CJI0)KHOCTH;

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

U3BJIEKaTh, MPeoOpa3oOBbIBATh M HHTEPIPETHPOBATH HMHPOPMALMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTYypaxX, NPEACTABICHHYIO Ha
YyepTexkax U pUCyHKax;

NPUMEHATh TMOJYYEHHbIE 3HAHWA HAa MPAKTUKE: CpaBHUBATh U
aHAJIM3UPOBATh PEAIbHbIE CUTYallUH, PUMEHSTh W3YUYEHHBIE TOHSITHUS
B MpOLECCE IOUCKA PEIICHHUs MaTeMaTU4ecKd CQHOPMYIUPOBAHHON
po0JIEMBbI, MOJIEIUPOBATh PEAJIbHBIE CUTYyallud Ha SI3bIKE T'€OMETPUH,
UCCIIEeI0BaTh MOCTPOEHHBIE MOJEINN C HCII0JIb30BAaHUEM
reOMETPUYECKUX 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 4yacTu (PyHJIaMEeHTa Pa3BUTHUSI TEXHOJIOTUH.

K xoniy 11 kiacca oOyyaromuiicst Hay4uTcsi:

CBOOOJTHO ONEpUPOBATh MOHATUSMU, CBSI3aHHBIMU C LAJIUHIPUYECKOM,
KOHUYECKOH M CHEepUYEeCcKOl MOBEPXHOCTSAMHU, OOBSICHATH CIOCOOBI
MOJIyYEHHUS;

ONepUpOBaTh TMOHSTHSIMH, CBS3aHHBIMM C TEJaMU BpalICHUS:
HMWIMHAPOM, KOHYCOM, c(epoil U mapoM;

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

KJIacCU(UIIMPOBATH B3AUMHOE PACIIOJIOKEHUE CPEPhI U IITOCKOCTH;
BBIYMCIIATh BEJIMYMHBI JIEMEHTOB MHOTOTPAHHUKOB U TE€J BPAILLEHUSA,
O0OBEMBI U TUIOIIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpallCHUS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOOJTHO ONEpPUPOBATh TMOHATHUAMHM, CBA3AHHBIMH C KOMOMHALMSIMU
T€Jd BpALIEHHWS W MHOTOIPAHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIA B
cdepy 1 OnUCaHHBIN 0KOJI0 cepsbl, cepa, BHcaHHasi B MHOTOI'PaHHUK
WJIM TEJIO BPAILlCHHUS;

BBIUMCIIATh COOTHOUIEHUS MEXAYy IUIOHIAJsIMU TOBEPXHOCTEH U
00BEMaMHU TTOJIOOHBIX TEI;

n300paxaTh H3ydaemble (UTYpHI, BBIMOJHSITH (BBIHOCHBIC) ILJIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BPALICHHUS;

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

CBOOOJTHO ONEPUPOBATH NMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATH ONEPALIMU HAJl BEKTOPAMU;

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

CBOOOJHO ONEpUPOBATh MOHATUSAMHM, CBS3aHHBIMH C JBHUKEHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JABUKCHHN;

BBINIOJIHATh M300paXEHUs] MHOTOTPAHHUKOB M Tl BpAILECHUSA IpHU
MapaJJIeIbHOM MEPEHOCE, LECHTPAIBHOM CHUMMETPUH, 3EPKAIBHOU
CUMMETPHH, IIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3zoBaHus MOA00us;
CTPOUTh CEUEHHUS MHOTOIPAaHHUKOB W TeJl BpAIIEHUA: CEYEHUS
HWIMHApa (MapajyielbHO M NEPIEeHIUKYJSIPHO OCH), CEYEHUsl KOHyca
(mapasuiesbHblE OCHOBAHUIO M MPOXOJSILINE Yepe3 BEPUIMHY), CEUEHUS
napa;

UCII0JIb30BaTh METOJAbl IOCTPOCHUSI CEUYECHHI: METOJ CIEJ0B, METO]
BHYTPEHHETO POEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH IMITOCKOCTH;
JIOKa3bIBATh FT€OMETPUUYECKHE YTBEPIKICHHUS;

PUMEHSATh FT€OMETPUUECKUE (PAKThI JUIsl PEIICHUS] CTEPEOMETPUUYECKHUX
3aJlay, IPEeAnoiarallliXx HECKOJbKO I[IAaroB PEIICHMs, €CId YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOU (opme;



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

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

MPUMEHATh  [OJYYEHHbICE 3HAHWUS HA T[PAKTUKE: CPAaBHUBATS,
AHAJIU3UPOBATh W OLECHHMBATH pEAJbHBIC CHUTYAllUWd, [PUMEHATH
M3yYECHHBIE TIOHSTHS, TEOPEMbI, CBOMCTBA B IIPOLIECCE MTOMCKA PEIICHUS
MaTeMaTU4ecKu C(OPMYIUPOBAaHHON  MPOOJIEMBbI, MOICIUPOBATH
pealbHbIE CUTYALlMU HA SI3bIKE T€OMETPHUH, UCCIEA0BATh MOCTPOEHHBIC
MOJIENIA C HCIHOJIb30BAHUEM TE€OMETPUUYECKUX TIOHITUA U TEOPEM,
anmaparta aiareOpbl, peliaTh MPAKTUYECKUE 3aJlayd, CBS3aHHbIE C
HAXO0XJCHUEM F€OMETPUUECKUX BEJINYNH;

UMETh MPEACTaBICHUS] 00 OCHOBHBIX 3Tamax Pa3BUTHUSI T€OMETPUU KakK
COCTaBHOM yacTu (pyHJ1aMEeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne KoanuyecTBO 4acoB
HanmenoBanue pasaenoB DJIeKTpOHHBIe (HH(pPPOBbIE)
n/ KonTtpoibHble IIpakTHyeckue
H TeM NPOrpaMMbl Bcero o0pa3oBaTesbHbIE PeCypChl
n padoThI padoTbI
1 Bgenenune B crepeoMeTputo 23 1
) B3aumHoe pacnonoxeHue 6 1
MPSIMBIX B IPOCTPAHCTBE
[TapamnenbHOCTB NPAMBIX U
3 IJIOCKOCTEN B 8
IIPOCTPAHCTBE
[lepneHAUKYISIPHOCTD
4 NPSIMBIX U TIJIOCKOCTEH B 25
MIPOCTPAHCTBE
5 YTl ¥ pacCTOSTHUS 16 1
6 MHororpaHHuKN 7 1
7 BekTops! B mpocTpaHcTBE 12
g [ToBTOpeHme, 0600IICHUE U 5 5
cucTeMaTu3anus 3HaHUI
OBILIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOTPAMME




11 KITACC

HaunmMmenoBanue
Ne

pa3iesioB H TeM
n/n

NPOrpaMmsbl

KoanuecTBo yacos

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoTbI

duekTpoHHbIe (LM pOBbLIE)
o0pa3oBaTe/bHbIE PeCypChl

AHanuTnyeckas
TeOMETpPHUs

15

[ToBTOpEHHE,
00001eHNE U
cucTeMaru3anus
3HAHUHU

15

O0BéM
MHOTOTpaHHHKA

17

4 Tena BpaieHus

24

ITnomanu
MIOBEPXHOCTH H
00BEMBI KPYTIIBIX
Ten

6 JIBMKeHUS

IToBTOpEHME,
00o0011IeHE U
CHCTEMaTH3aLMs
3HAHUHU

17

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102







ITHOYPOYHOE INTAHUPOBAHUME

10 KITACC
N Kosn4yecTBO 4acoB JIeKTPOHHbIE
°
Hara uupposbIie
n/ Tema ypoka KonTpoibHblie IIpakTH4eckue
Bcero H3y4eHUust o0pa3oBaTebHbIE
n padoThI padoThI
pecypcsl

OcCHOBHBIE TIpaBUJIa
M300pakeHHs Ha PUCYHKE
IJIOCKOCTH, MapaijieIbHbIX
MPSIMBIX (OTPE3KOB),
CepeuHbI OTpe3Ka

[lonsTHA cTepeomeTpun:
TOUKa, MpsiMasi, MII0CKOCTb,
npocTpaHcTBO. OCHOBHBIE
IpaBUJIa U300paKeHMs Ha
PHUCYHKE IIJIOCKOCTH,
MapauIeNIbHbIX IPSIMBIX
(OTpe3KOB), cepeUHBI
OTpe3Ka

ITonsaTus:

MepeceKaronmecs
IUIOCKOCTH,
NepeceKaronmecs npsmas u
IUIOCKOCTD;
MOJYIPOCTPAHCTBO




ITonsatus:

MEePECEKAIOIINECS
IUIOCKOCTH,
NepeceKarnmecs npsmas u
IUIOCKOCTB;
MOJYIPOCTPAHCTBO

MHOrorpaHHuKH,
n300paxkeHre MPOCTENIINX
MIPOCTPAHCTBEHHBIX (pUTyp,
HECYIIECTBYIOIUX
00BEKTOB

MHOrorpaHHuKH,
n300paxKeHne MPOCTENIINX
MIPOCTPAHCTBEHHBIX (pUryp,
HECYIIECTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPUHU U
NepBbIE CIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U
IIEPBBIE CIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUH U
IIEPBbIE CIICICTBUS U3 HUX.
CriocoObl 3a1aHUsI IPSIMBIX
U IJIOCKOCTEH B
MIPOCTPAHCTBE.
O06o03HaueHUs NPSAMBIX U
IUIOCKOCTEH




10

N3o0pakeHune ceueHnit
MUpaMUJIbl, KyOa 1
MIPU3MBIL, KOTOpbIE
MIPOXOJIAT uepe3 ux péopa.
N3obpaxenue
TepeCceUeHUS TOTYICHHBIX
IJIOCKOCTEM.
PackpamBanue
MMOCTPOCHHBIX CEUCHUMN
pa3HbIMH LIBETaMU

11

N3o0pakenune ceueHuit
MUpaMHJIbI, Ky0a u
MIPU3MBI, KOTOpPBIE
MPOXOJAT uepe3 ux peéopa.
N3obpaxenue
nepeceyeHus MoTyYeHHBIX
IJIOCKOCTEM.
PackpamnBanue
MMOCTPOCHHBIX CEUCHUN
pa3HBIMU LIBETAMH

12

N300pakenue ceueHni
UpaMu/Ibl, KyOa u
MIPU3MBI, KOTOPBIE
MPOXOJAT uepe3 ux peopa.
N300paxkeHue
MIEPECeUCHUS MOTyYCHHBIX
IIJIOCKOCTEM.




PackpammBanue
MOCTPOEHHBIX CEUEHU I
pa3HBIMU LIBETAMH

13

N3o0pakenune ceueHuit
IIMpPaMUJIbl, KyOa U1
MIPU3MBI, KOTOPBIE
MIPOXOAT uepe3 ux péopa.
N3obpaxenue
MepecedeHus MOTyYeHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOCHHBIX CEUECHUN
pa3HBIMU IIBETaMHU

14

Meton cnenoB Ui
MOCTPOEHUS CEUCHUH

15

Meron cnenos mis
MOCTPOEHUS CEUECHU M.
CaoiicTBa nepeceyeHuit
MPSAMBIX U IIJIOCKOCTEMN

16

Meron cnenos nis
MOCTPOEHUS CEUECHUM.
CaolicTBa niepeceyeHui
MPSIMBIX U IIJIOCKOCTEMN

17

[TocTtpoenue ceueHui B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3/1aH1€ BHIHOCHBIX




YEepTEKEN U 3aIUCh I1aroB
IIOCTPOEHHUS

18

[Toctpoenue ceueHuii B
nupamMuie, Kyoe mo Tpém
TOYKaM Ha pEéOpax.
Co3nanne BHIHOCHBIX
YEpTEXKEN U 3aIMCh 1IArOB
MTOCTPOCHUS

19

[TocTtpoenue ceueHuii B
nupamusie, Kyoe 1mno Tpém
TOYKaM Ha pEOpax.
Co3nanne BHIHOCHBIX
YEepTEeKEN U 3aIKCh 1IArOB
MOCTPOCHUS

20

[TocTtpoenue ceueHui B
nupamu/ie, Kyoe 1mo Tpém
TOYKaM Ha pEOpax.
Co3znanne BHIHOCHBIX
YEpTEKEN U 3aIIMCh 1IATOB
MTOCTPOCHUS

21

IToBTOpeHune
mwianuMeTpun: Teopema o
MIPONOPLHUOHATIBHBIX
otpeskax. [logobue
TPEYroJbHUKOB

22

IToBTOpeHnE
manuMerpun: Teopema




Menenas. Pacuersl B
CCUCHUAX HA BBIHOCHBIX
yepTexax. Mcropus
Pa3BUTHA IINITAHUMCTPHUU U
CTepEeOMETpPUU

23

KonTponbhas padbora
"AKCHOMBI CTEPEOMETPHUH.
Ceuenns"

24

B3anmHoe pacnionoxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpeuuBaroniecs
npsmsble. [Ipusnaku
CKPEIIMBAIOIINXCS
npsaMmbIX. [lapamiensHbie
MpsIMbIE B IPOCTPAHCTBE

25

Teopema o CyliecTBOBaHUU
Y €IJMHCTBEHHOCTHU MPSIMOit
MapajyieIbHON JaHHOU
IPSAMOM, IPOXOAIIEN
yepes TOUKY IPOCTPaHCTBA
Y HE JIe)Kalllel Ha TaHHOMN
npsMoit. Jlemma o
nepeceyeHun
MapajuIeIbHbIX MPSMBIX
IJIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsMbIX. Teopema o Tpéx




napayiCJIbHBIX MPAMBIX.
Teopema o
CKPEILMBAIOIINXCSI IPSMBIX

27

[TapannensHoe
MIPOEKTUPOBAHHUE.
OcHOBHBIE CBOMCTBA
napajieIbHOTO
MIPOCKTUPOBAHHSI.
N300paxenune pa3HbIX
¢buryp B mapamuiensHOR
MIPOSKIIHN

28

lenTpanbpHas npoeKkuus.
VYo ¢ COHanpaBIIEHHBIMU
CTOpPOHAMU. YTOJI MEXKIY
MPSIMBIMU

29

3amaun Ha I0KA3aTeIbCTBO
U UCCIICAOBAHUC,
CBA3AaHHBIC C
paCHOHO)KeHI/IeM HpHMBIX B
MIPOCTPAHCTBE

30

[TonsATHA: MapauIeIbHOCTD
MIPSIMOM M TUIOCKOCTH B
npoctpasctse. [Ipu3Hak
[apaJuIeJIbHOCTY NPSAMOU U
mwiockocTH. CBolicTBa
[1apaJuIeIbHOCTH NPSAMOU U
IIJIOCKOCTH




31

I'eomeTpuyeckue 3a1aun Ha
BBIYMCIICHUE U
JI0Ka3aTeNIbCTBO,
CBSI3aHHBIE C
MapajuIeIbHOCTBIO MPSAMBIX
Y IJTOCKOCTEH B
MIPOCTPAHCTBE

32

[Toctpoenue ceuenus,
MIPOXOSIIETO Yepe3
JAHHYIO MIPSAMYIO Ha
YepTEKE U MapauIeIbHOTO
npyrou npsamoi. Pacuér
OTHOIIIEHU I

33

[TapamensHas npoexuus,
MIpUMEHEHHE IS
MIOCTPOEHHUS CEYeHUN KyOa
U MapaJuieenunesaa.
CoiicTBa
napajuiesienunesa u
MIPU3MBI

34

[TapannenpHbIE MIIIOCKOCTH.
[Ipu3Haky napajienbHOCTH
JIBYX TIJIOCKOCTEM

35

Teopema o
MapaJuIeIbHOCTH U
CANMHCTBCHHOCTHU
IJIOCKOCTH, MPOXOISIIIECH




4yepe3 TOUKY, He
MPUHAJIEKALLYIO TaHHON
IIJIOCKOCTH U CIIEJCTBHUS U3
HEE

36

CaoiicTBa napamienbHbIX
IIJIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX
nepeceyeHus npu
MePECEUCHUH IBYX
IapaJuIeIIbHBIX TUIOCKOCTEN
TpeTben

37

CaolicTBa napamienbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
MapajuIebHbIX IPSIMBbIX,
3aKJIFOYEHHBIX MEXIY
napauieIbHbIMU
IUIOCKOCTSIMU; O
IIEpECECYEHUH IPSIMOU C
IBYMs IapaljeIbHbIMU
IUIOCKOCTSIMU

38

IToBTOpEeHue: Teopema
[Tugaropa Ha mIockocTH

39

[ToBTOpEHME:
TPUTOHOMETPHS
MPSIMOYTOJILHOTO
TpEYTroJIbHUKA

40

CaoiicTBa Ky0a u




MIPSAIMOYTOJIBHOTO
napajulesIenuIe1a

41

Brruncnenune ninH
OTPE3KOB B KyOe U
MPSAMOYTOJIBHOM

napajuiesenuIes1e

42

[lepnieHqUKyYISAPHOCTH
IIPSIMOM U TUIOCKOCTH.
[Ipu3nax
NEPIEHIUKYIISIPHOCTH
IIPSIMOM M TUIOCKOCTH

43

[lepnieHqUKYISAPHOCTD
IIPSAIMOM U TUIOCKOCTH.
IIpusnax
NEePIEHIUKYIISAPHOCTH
MIPSIMOM M TUIOCKOCTH

44

Teopema 0 CyleCTBOBAaHUU
Y €JUHCTBEHHOCTHU
MPSAMOM, POXOASAIIEH
4yepe3 TOUKY MPOCTPAHCTBA
U NEPIEHANKYJISIPHOM K
IJIOCKOCTH

45

IInockoctu n
MIEPIICHANKYISIPHBIE UM
MPsIMbIE B MHOTOI'PaHHHUKAX

46

IImockoctu u
MEPIEeHIUKYISIPHBIE UM




IMpsAMBIC B MHOT'OI'paHHUKaxX

47

[Tepnenpukymnsap u
HaksoHHas1. [loctpoenue
MEPIEHIUKYIISIPA U3 TOUKU
Ha IPSIMYIO0

48

Ilepnennukynsp u
HakJIoHHas. [locTtpoeHue
MEPIEHIUKYIISIPA U3 TOUKH
Ha IpSAMYIO

49

Teopema o Tpéx
NepHeHANKyIspax (mpsmas
u oOpaTHast)

50

Teopema o Tpéx
HepHeHANKyIpax (mpsmas
u oOpaTHas)

51

Yron mexny
CKPENTUBAIOIIIMMHUCS
MIPSMBIMU

52

[Touck nepreHIMKyIApHBIX
prIMI)IX C IIOMOIIIBIO
MEePIEeHANKYISPHBIX
IIOCKOCTEH

53

OpTtoronaibHoe
MIPOSKTHPOBAHKE

54

[TocTpoenue ceuenmii kyoa,
MIPU3MBI, TPABUIBLHON




mupaMuJbl C IOMOIIBIO
OPTOTOHAJIBHOUN MPOEKIINH

55

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, IPABUIIBHOU
MIMPAMHU/JIBI C TOMOULIBIO
OpPTOTOHAJIBHOU MPOEKIINH

56

CummMmertpus B
IIPOCTPAHCTBE
OTHOCHUTEIILHO IUIOCKOCTH.
[InockocTu cummeTpuil B
MHOTOTpaHHHUKaX

57

IIpusnax
NEePIEHAUKYISAPHOCTH
IIPSIMOM M TUIOCKOCTH KakK
CJIEICTBUE CUMMETPUHU

58

IIpaBunbHBIE
MHOI'OrpaHHUKHU. Pacuér
PaccTOSIHUM OT TOYKHU 10
IIJIOCKOCTH

59

[IpaBunbHBIE
MHOrOrpaHHuku. Pacuér
pacCTOSTHUM OT TOYKHU 10
IJIOCKOCTH

60

Crioco0sI OMyCTUTh
NEPIEHIUKYJISPBL:
CUMMETpPHUS, CIABUT TOYKU
I10 NTapaJuIeIbHON IPSIMOK




61

CnBur no HenapauieIbHON
IIPSIMOM, U3MEHEHHE
paccTosIHUI

62

KonTponbhas padbora
"B3auMHOE pacnoioxeHue
MIPSIMBIX U IIJIOCKOCTEMN B
npoctpaHcTae”

63

IloBTOpEHME: Yroa MEXKIY
MPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHUS B
MIPOU3BOJIBHOM
TPEyroJbHUKE, TEOpEMA
KOCHHYCOB

64

[ToBTOpEHME: Yyroyi MexLy
CKpELIUBAIOIIMMUCS
NPSIMBIMH B IIPOCTPAHCTBE

65

FCOMeTpI/I‘-IGCKI/IC METOABbI
BBIUHUCIICHUS YIJIa MCXKIY
psIMbIMHA B
MHOT'OI'paHHUKax

66

JIByrpaHHbIN yTOJI.
CBOMCTBO IMHENHBIX YIIOB
IBYTPaHHOIO yIia

67

[lepnenukynspHsie
miockoctH. CBOMCTBA
B3aHMHO
NepIEHIUKYIISIPHBIX




IJIOCKOCTEN

68

[Ipu3nax
NEPIEHIUKYISIPHOCTH
IJIOCKOCTEM; TeOpema o
IIPSIMOM IIEPECEUYCHHUS IBYX
IIJIOCKOCTEMN
MEPIEHIUKYISIPHBIX
TpeTheN IIOCKOCTH

69

[IpssMOyTONBHBIN
napauieNienunesn; Kyo;
U3MEPEHMS], CBOMCTBA
IIPSIMOYTOJIBHOT'O
napajuiesenumnea

70

Teopema o nuaroHaju
MPSIMOYTOJIBHOTO
napajuiejenunesaa u
CIEACTBHE U3 HEE

71

CrepeomeTrpuyeckue u
MIPUKJIAIHBIE 3aa4H,
CBSI3aHHBIE CO B3aUMHBIM
PacIoJI0KEHUEM NPSMBIX U
IJIOCKOCTH

72

IToBTOpEHue:
CKPEILMBAOIINECS
MpsIMbIE, MapaJliesIbHbIE
IJIOCKOCTH B CTaHJIaPTHBIX
MHOTOTpaHHUKaX




73

[Tapa mapannenbHbIX
IIJIOCKOCTEN Ha
CKPEIIHBAIOIINXCS
MPSIMBIX, PACCTOSTHUE
MEeXIy
CKPENTUBAIOIIMMHUCS
MPSIMBIMU B TIPOCTBIX
CUTYaLUsAX

74

PaccrostHUE OT TOYKH JI0
MJIOCKOCTH, PACCTOSTHUE OT
MPSAMOM J10 IIJIOCKOCTH

75

Beruucnenue paccrossHuN
MEXKIY
CKpELIUBAIOIIMMUCS
MPSIMBIMH C TIOMOLIBIO
NEPIEHAUKYIISIPHON
IJIOCKOCTH

76

Tpéxrpansslii yrom,
HEPAaBEHCTBA IS
TPEXI'PaHHBIX YTJIOB.
Teopema [Iudaropa,
TEOPEMbI KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAaHHOTO
yria

71

DeMeHTHI chepruyecKoit
T€OMETPHH: T'€OAe3HUECKUE
JUHUM Ha 3emiie




78

KonTponbhas pabota
"Vriasl u paccTosHus"

79

CucreMaTusanusd 3HAHUH
"MHOrorpaHHuK  €ro
SJIEMEHTHI"

80

[Tupamupna. Bunasl
nupamull. [IpaBunbHas
nupamua

81

IIpusma. [Ipsimas u
HAKJIOHHAs IPU3MBI.
[IpaBunbHas npuzma

82

[Ipamoit napamienenunes,
MPSIMOYTOJIbHBIT
napasuienenumnes, Kyo

83

Brimykiieie
MHOrorpaHHuku. Teopema
Ditnepa

84

Brinykiisie
MHOTOrpaHHUKHU. Teopema
Diinepa. [IpaBuibHbIC U
IIOJTyTIPABUJIbHBIE
MHOI'OTPaHHUKH

85

Konrponsnas padora
"MHororpaHHuku"

86

[TonsTue BexkTOpa Ha
TJIOCKOCTH U B




MIPOCTPAHCTBE

87 CymMmma BEKTOpOB

88 PasnocTs BekTOpOB

89 [IpaBuno napamnenenunena

90 YMHOXEHUE BEKTOpa Ha
YHCIIO
Paznoxxenue Bexropa 1o

o1 0a3ucy TpEéx BEKTOPOB, HE
JIeXKaIIUX B OAHOU
IIOCKOCTH

92 CkansipHoe pou3BEJCHUE

93 Brruucnenue yria mexy
BEKTOpPaMHU B MPOCTPAHCTBE

94 [Ipocreiimme 3anaum ¢
BEKTOpaMHU

95 [Ipocreiimme 3anaum ¢
BEKTOpaMHU

96 [Ipocreiimue 3anauu ¢
BEKTOpaMHU

97 [Ipocreiimue 3anauu ¢
BEKTOpaMHU

08 O60061enue u
CUCTEMaTHU3alMs 3HaHUI

99 O60061enue u

CUCTEMAaTH3aINs 3HAaHUH




HrtoroBast KOHTpoOJIbHAS

100
paborta !
101 Hrorosast KOHTpOIbHAsS i
paborta

O0o00611IEHHE U
102 = . 1
cucreMaTui3anys 3HaHuu

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102




11 KITACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHHst

JJIeKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[ToBTOpEHME TEMBI
"KoopauHaTsl BeKTOpa Ha
IUIOCKOCTH U B
IIpoCTpaHcTBE"

[ToBTOpEHKE TEMBI
"CkansipHoe
IIPOU3BEIEHNE BEKTOPOB"

IToBTOpEHUE TEMBI
"Brruncnenue yria
MEX]y BEKTOpaMH B
npocTtpaHncrae”

[ToBTOpEHKE TEMBI
"YpaBHEeHHE IPSIMOH,
MPOXOJIALLIEH Yepes ABe
TOYKH"

YpaBHeHHE II0CKOCTH,
HOpMallb, ypaBHEHUE
IUIOCKOCTH B OTPE3Kax

YpaBHeHHE IOCKOCTH,
HOpMaJlb, YpaBHEHHE




IIJIOCKOCTH B OTPE3KAX

Bekropnoe
IIPOU3BEICHUE

JInHeHbIE HEpAaBEHCTBA,
JIMHEHHOE
IIPOrpaMMUpPOBaHUE

JIuHeitHbIe HEpaBEeHCTBA,
JINHEMHOE
MPOrpaMMHUPOBAHKE

10

AHanuTH4YeCKHE METOIEI
pacuéra yria Mexmay
MPSMBIMH B
MHOT'OIPAHHHUKAX

11

AHanuTHYECKHE METOIEI
pacdéra yria Mexay
IUIOCKOCTSIMH B
MHOFOFpaHHI/IKaX

12

dopmyiia pacCTOSIHUSA OT
TOYKH J0 IINIOCKOCTHU B
KOOpAHWHATaX

13

HaxoxneHue paccrossHuin
OT TOYKH J0 IIJIOCKOCTH B
KyOe

14

Haxoxnenue paccrosui
OT TOYKH J0 INIOCKOCTH B
MPaBUWIbHON IUPAMHUJIE




15

KonTponbnas pabota
" AHaTUTUYECKAS
reomerpus”

16

Ceuenus
MHOTOTPaHHHUKOB:
CTaHJIapPTHBIC
MHOTOTPaHHUKHU

17

Ceuenuga
MHOFOI‘paHHI/IKOBI MCTO/
CIIEIOB

18

Ceuenus
MHOT'OTPaHHUKOB:
CTaHAapTHBIE TUIOCKOCTH,
repecevyeHus psIMbIX U
IUIOCKOCTEH

19

HapannenLHbIe IPpsAMBIC U
IIJIOCKOCTH:
napaJiuiCJIbHbIC CCUCHUS

20

[TapannensHbie psIMBbIC U
MJIOCKOCTH: pacyér
OTHOLIEHUN

21

[TapamiensHble npsMbIe U
IUIOCKOCTH: YIJIbl MEXTY
CKpCHIMBAOITUMHUCA
HPSIMBIMU

22

[lepnengukynspHsie
IIPSIMBIE U IUNIOCKOCTH:




CTaHAAPTHBIC IMapbl
MEPIEHINKYIIAPHBIX
IJIOCKOCTEHN U MPSMBIX,
CHUMMETPUU
MHOTOTPaHHUKOB

23

[lepnenaukynspHsie
MIPSIMBIE U IUNIOCKOCTH:
TeopeMa O Tpex
MEePIEHAUKYIISIPAX

24

IlepnenqukymnspHsie
MIPSAMBIE U TUNIOCKOCTH:
BBIYMCIICHMS JIJIUH B
MHOT'OIPAHHHUKAX

25

[ToBTOpenue: mwiomanu
MHOT'OYTOJIbHUKOB,
(hOpMyIIBI IS TUTOMIACH,
COOOpaXeHHUsI TOT00MS

26

[ToBTOpEHHE: IO
MHOT'OYT'OJIbHUKOB,
(bopMyIIbI TS TUIOIIAJICH,
COOOpaXCHHSI TOT00MS

27

[ToBTOpEHMeE: mIomaan
MHOTOYTOJIbHUKOB,
(dbopMyIIBI 171 TUTOIIAEH,
CO0OpakeHHsI MOA00MS

28

IImomanu ceuenunii
MHOTOTPaHHHUKOB:




IJIOIAAN TOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,
COOOpaKeHHSI TIOT00MSI

29

[Inomanu ceyenuit
MHOT'OTPaHHHUKOB:
IIJIOIIA U TOBEPXHOCTEN,
pa3pe3aHus Ha 4acTH,
COOOpaKeHHSI TIOTO0MSI

30

KonrpomnsHas padora
"[ToBTOpEeHue:
MHOTOTPAaHHHUKH, CEUCHUS
MHOTOTPaHHUKOB"

31

O0béM Teira. O0beEM
PSIMOYTOJIBHOTO
napauiesienumne1a

32

3agaun 00 yABOCHUN
Ky0a, 0 KBajjpaType Kyoa;
O TPUCEKLIUH yTIia

33

CrepeomeTpuyeckue
3aJ1auu, CBS3aHHbIE C
00BEMOM
MPSIMOYTOJIBHOTO
napasuieNienumnena

34

[Ipuknagneie 3amauu,
CBSI3aHHBIE C
BBIYMCIICHHEM 00BEMA
PSIMOYTOJIHLHOTO




napajiciacnuicaa

35

O0BEM TPSIMOI TPU3MBI

36

CrepeomeTrpuueckue
3aJlauu, CBS3aHHBIE C
BBIUUCIIEHHEM 00BEMOB
IIPSAMOM TIPU3MBI

37

[Ipuknagneie 3a1auu,
CBsI3aHHBIE C 00BEMOM
MPSIMOW TIPU3MBI

38

Brruucienue 00EMOB
TEJI C IIOMOIILI0
OIPENEIIEHHOTO
uHTerpana. O0bEM
HAKJIOHHOH MPU3MBI

39

Brruucienue 00EMOB
TEJI C IIOMOIIBI0
OIPENEIEHHOTO
uHTerpana. OobpEmM
TTUPAMH/TBI

40

®opmyna oobEMa
nupamusl. OTHOIIEHUE
00BEMOB TTUPaAMU]L C
00IIUM yTIIOM

41

dopmyna 00bEMa
nupamMuibl. OTHOLLIEHUE
00BEMOB NMUPAMUJ C




00IIUM yTIIOM

42

CrepeomeTrpuueckue
3a71a4M, CBSI3aHHBIE C
00bEMaMU HAKJIIOHHOM
MIPU3MBI

43

CrepeomMeTrpuueckue
3a1a4M, CBSI3aHHBIE C
00bEMaMU MUPaMUIbI

44

[IpuknanHeie 3a1a4u 0
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
HAaKJIOHHOM NPU3MBI

45

[TpuknamHbIe 33291 IO
teme "OOBEMEBI TEN",
CBSI3aHHBIE C 00BEMOM
TTUPAMHU/TBI

46

[Ipumenenue o0BEMOB.
Brruncienue paccrosiHus
70 TIFIOCKOCTH

47

KonTponbhas padota

n

"O0BEM MHOTOTPaHHHUKA

48

[unuuaapuyeckas
IIOBEPXHOCTb,
oOpasyromue
LUAJIMHIPUYECKOU
MTOBEPXHOCTH




49

Hunmuaap. [psmon
KpyTrOBOW LIAJIUHP.
[Tmomaas mMOBEpXHOCTH
HUJIUHAPA

50

Konnueckas
MTOBEPXHOCTb,
o0pa3yromne KOHUIeCKOH
noBepxHocTu. Konyc

51

Ceuenue koHyca
IJIOCKOCTBIO,
MapajyIeIbHOM MIIOCKOCTH
OCHOBaHHA

52

Y ceu€HHbIN KOHYC.
N300pakeHre KOHYCOB U
yCEYEHHBIX KOHYCOB

53

[Tnomane OOKOBOM
MOBEPXHOCTHU U MOJTHON
MOBEPXHOCTH KOHYCa

54

[Tmomane OOKOBOM
MOBEPXHOCTH U MOJTHOU
MTOBEPXHOCTH KOHYCa

55

CrepeomeTrpuueckue
3aJa4M Ha
JI0Ka3aTeNIbCTBO U
BBIYHCIICHHE,
MOCTPOEHUEM CEUCHU M
HWIMH]Ipa, KOHYyCca




56

CrepeomeTrpuueckue
3aJjauu Ha
JI0Ka3aTeNbCTBO U
BBIYMCJICHHC,
IIOCTPOCHUEM CEUCHUH
UINHApPA, KOHyCa

57

[Ipuknagneie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

58

IIpuknaguele 3aqauu,
CBSA3aHHBIC C LIMJIMHIPOM

59

Cdepa u map

60

[Tepeceuenue chepst u
apa ¢ MmiIoCKOCTHIO.
Kacanwue mapa u cdepsr
IJIOCKOCThIO. Bug n
n300pakeHHe 1apa

61

[lepeceuenue chepsl u
apa ¢ MmiIoCKOCTBIO.
Kacanwue mapa u cdepsr
TUIOCKOCTBIO. By u
n300pakeHue mapa

62

VYpaBuenue chepsl.
[Tnomane chepsl u eé
yacTeu

63

CummMmertpust chepsl u
mapa




64

CrepeomeTpuyeckue
3aJa4M Ha
JI0KAa3aTesIbCTBO U
BBIYHCIICHHE, CBSI3aHHBIC
co cepoii u mapom,
MMOCTPOEHUEM UX CEUCHUI
IIJIOCKOCTBIO

65

CrepeomeTpuyeckue
3aJa4M Ha
JI0KAa3aTesIbCTBO U
BBIYHCIICHHE, CBSI3aHHbBIC
co cepoii u mapom,
MMOCTPOEHUEM UX CEUCHUI
IIJIOCKOCTBIO

66

[Ipuknagneie 3amayn,
CBsI3aHHBIE CO cepoid u
1apoM

67

[ToBTOpEHME:
OKpY>KHOCTb Ha
IJIOCKOCTH, BHIYMCIIEHUS
B OKPYHOCTH,
CTaHAApTHBIE TT0T00MS

68

Pasnnunsie koMOMHAIIMU
TEJ BpalleHUs U
MHOTOT'PAaHHUKOB

69

3amaun o reme "Tena u
MMOBEPXHOCTHU BpauieHus"




70

3anaun o teme "Tena u
MOBEPXHOCTHU BpaleHus"

71

Konrponsnas padora
"Tena 1 HOBEPXHOCTH
BpauieHus"

72

OO0BbéM UIHHIIpA.
Teopema 06 006BEMeE
NPSIMOTO IMJIHHIPA

73

Brruncienue 00EMOB
TEJ C IOMOIIBIO
ONPEAEIEHHOTO
uHTerpana. O0bEM
KOHYyca

74

[Imomaau OOKOBOH U
MOJTHOM MOBEPXHOCTH
KOHYycCa

75

Crepeomerpuueckue
3aJa41, CBI3aHHEIE C
BBIYMCIICHHEM 00HEMOB
HWIMH]Ipa, KOHYyCca

76

[IpuknagHeie 3a1a4u 1o
TeMme "OOBEMEI U
TJIOIIAIA TTIOBEPXHOCTEH

n

TCI

77

OO0BéM 11apa 1 LapoBOro
cektopa. Teopema 00
o0béme mapa. [lnomanb




cdepsl.
CrepeomeTrpuueckue
3a/1a4uu, CBI3aHHBIE C
BBIYMCJICHHEM 00HEMOB
1apa, mapoBoro
CerMEHTa M IapOBOTO
CeKTOpa

78

[Ipuknagneie 3a1auu 1o
teme "OOBEMEI TEN",
CBSI3aHHBIE C 00BEMOM
mapa ¥ 1ioIaibio
chepnl. COOTHOIICHHS
MEXy TIOIIA ISIMH
MOBEPXHOCTEH U
00BEMaMH ITOTOOHBIX TEN

79

IlomoOHbIC TEna B
MIPOCTPAHCTBE.
N3menenue o0bEMa npu
noxoouu.
CrepeomeTrpuueckue
3a7a41, CBI3aHHEIE C
BBIYMCIICHHEM 00HEMOB
TeJ U IIomanaei
MOBEPXHOCTEH

80

KonTponbhas pabota
"ILnomaay moBepXHOCTH
1 00BEMBI KPYTIIBIX TET"




81

JIBM>KeHUsI MPOCTPAHCTBA.
OTtoOpaxeHusl.
JIBM>KEeHUSI U paBEHCTBO
¢uryp. O6mmue cBoiicTBa
JBUKEHUI

82

Bunn nBuxeHumit:
NapaJuIeIbHbIN IIEPEHOC,
[EHTpaIbHAsT CHMMETPHSI,
3epKaJIbHasi CHMMETPHS,
MOBOPOT BOKPYT MPSIMOM

83

[TpeobpazoBanust
nogo6ust. [Ipsimas u
ctepa Diinepa

84

['eomeTpuueckue 3amaun
Ha NPUMEHEHNE
ABHUKCHUA

85

KonrpomnsHas pabora
"Bekropsl B
npocTpaHcTae”

86

O06o61aromiee
noBtopenue 11 nmonsaruit
1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIus
3HAHUU:
"[TapanienbHOCTD
MPSIMBIX U IIJIOCKOCTEH B




IpocTpaHcTBe"

87

Oo6o0maromee
noBTopenue 11 noustuit
1 METOJI0B Kypca
reomerpun 10-11
KJIaCCOB, CUCTEMATHU3AIUs
3HaHui: "BekTopsl B
IpocTpaHcTBe"

88

Oo6o0maromee
noBTopenue 11 nousTuit
1 METOJI0B Kypca
reomerpun 10-11
KJIaCCOB, CUCTEMATHU3AIUs
3HaHui: "BekTopsl B
pocTpaHcTBe"

89

Ob6o6mmaromee
noBTopenue 11 noustuit
1 METOJI0B Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3aIUs
3HaHuil: "O0beM
MHOTOrpaHHHUKa"

90

Ob6o6mmaromee
noBTopenue 11 nousTuit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3AIHs




3HaHui: "O0beM
MHOTOrpaHHHKaA"

91

O6o06maromee
noBTopenue 11 moHsTHit
1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIus
sHanui: "[lnomanmn
MMOBEPXHOCTU U 00BEMBI
KpyTJibiX Ten"

92

Ob6o6maromee
noBTropenue 11 noustuii
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3"anuit: "[lnomanu
MMOBEPXHOCTU U 00BEMBI
KpyTribIX Ten"

93

Hrtorosas KOHTpOJIbHAS
paborta

94

Hrtorosas KOHTpOJIbHAS
pabora

95

[ToBTOpEeHME, 0000IIEHNE
U CUCTEMATHU3ALHS
3HAHUHU

96

Uctopus pazsutus
CTEepEOMETPUH KaK HAYKU




U €€ poJib B pa3BUTUHU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTHI

97

Hcropus passurus
CTEpEOMETPUH KaK HAyK1
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
MH)KEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

98

Hcropus passurus
CTEpPEOMETPUH KaK HAyK1
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
MH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

99

Hcropus passurus
CTEpEOMETPUH KaK HAyK1
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
MH)KEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

100

Hcropus passurus




CTEPEOMETPUH KAK HAYKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
MHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus passutus
CTEPEOMETPUH KAK HAYKU
U €€ poJib B pa3BUTUHU
101 COBPEMEHHBIX
MHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTU

Hcropus passutus
CTEPEOMETPUH KAK HAYKU
U €€ poJib B Pa3BUTUHU
102 COBPEMEHHBIX
MHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTU

OBILIEE KOJIMYECTBO
YACOB I10 [TIPOT'PAMME

102







YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOAUYECKHE MATEPUAJIbBI JJIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






		2024-10-06T15:53:10+0300
	Волгоград, ул. Вершинина 5а
	Юхно Марина Тадеушевна
	Я являюсь автором этого документа




