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IHOACHUTEJIBHAS 3AIINCKA

I'eomeTpus sBiIsIeTCs OTHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPeIHEro 001Iero oopa3oBaHus, Tak
Kak o0ecreuynBaeT BO3MOKHOCTh M3Y4YEHHs IUCUMUIUIMH €CTECTBEHHO-HAyYHOH HANpaBICHHOCTH H
MpeIMETOB TyMaHUTApHOro IuKiIa. [IoCKoNbKy Jorndeckoe MbIIUIeHUE, GOPMUPYEMOE MPU U3YUESHUU
00yJaroNUMUCS TOHSITUWHBIX OCHOB T€OMETPHH, IIPH JT0KA3aTEILCTBE TEOPEM H IIOCTPOSHUH IIETIOYKU
JIOTUYECKUX YTBEPKACHUN TPU PEIICHUN IeOMETPUYECKHX 3a7ad, YMEHUE BBIIBUTATH U OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIIONB3YIOTCS IPU PELICHUH 3a/lad €CTECTBEHHO-HAyYHOrO IUKJIA, B
YaCTHOCTH (PU3UYECKHX 3a]1au.

Lenb ocBOeHMS IpOTpaMMbl yueOHOTO Kypea «['eomeTpusi» Ha yriryOJaéHHOM YpOBHE — pa3BUTHE
WH/IMBUYAIBHBIX CIOCOOHOCTEH OOYdYaloUIMXCs TpPU H3YYEHHH TE€OMETPHUH, KaK COCTaBJISIOIIEH
npenMeTHot oOnactu  «Matematuka U MHGOpMaTHKa» dYepe3 oOOecrnedyeHHe BO3MOXKHOCTHU
MPUOOPETEHUS U UCIIOIb30BaHUsI O0siee TTTyOOKUX T€OMETPUYECKUX 3HAHUH U IEHCTBUH, CLIEIIUPUUHBIX
TEOMETPUH, W HEOOXOIUMBIX IS YCHEIIHOTO MPO(EeCCHOHATBLHOTO OOpa30BaHUS, CBSI3aHHOTO C
HCIOJIb30BAaHUEM MaTEMAaTUKH.

[IpropuTeTHBIMU 3a/ladaMH Kypca T€OMETpUU Ha YriayOJE€HHOM YPOBHE, PaCHIMPSIONIUMHU U
YCUITUBAIOIUMU Kypc 6a30BOT0 YPOBHS, SIBISIFOTCS:

paciMpeHue TpPeJCTaBICHUS O T€OMETPHHM KaK YacTH MHUPOBOH KYJIBTYpbl U (hOpMHUpOBaHHUE
OCO3HAaHUs B3aMMOCBS3M FT€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupOBaHHE TIPEACTaBICHHS O MPOCTPAHCTBEHHBIX (UrypaXx Kak O BaKHEHIIMX
MaTEeMaTHYECKUX MOJIEJNIAX, MO3BOJISIONIMX OINUCHIBATH UM HM3y4yaTh Pa3HbIC SBICHUS OKPYKAIOIIEro
MUpa, 3HAHWE MOHSTUWHOTO amnmnapara 1o pasjeny «CrepeomMeTpus» ydeOHOTro Kypca reOMETpUn;

(dhopMHpOBaHHE YMCHHS BJIaJIETh OCHOBHBIMH IOHSTUSMHU O MPOCTPAHCTBCHHBIX (PUTypax M HX
OCHOBHBIMHM CBOWCTBaMH, 3HAaHHE TeopeM, (GOpMyll U YMEHUE UX MPUMEHSTh, YMEHHUS JTOKA3bIBATh
TEOpEMbI U HAXOJUTh HECTAaHAAPTHBIE CIIOCOOBI pelIeHHs 3a/1a4;

dbopMHupoBaHHE YMEHHs paclo3HaBaThb Ha 4YEPTEXkKaX, MOJEIAX M B PEATBHOM MHUPE
MHOTOTPaHHHUKH U TeJia BPaleHHsI, KOHCTPYHUPOBATh T€OMETPUUECKUE MOJIEIIN;

(dbopMUpOBaHHE TMOHUMAHHS BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOCHHUS MaTeMaTHYEeCKHX
Teopuit, GoOpMUPOBAHNE TOHUMAHHUS POJIM AKCUOMATUKH MPH MPOBEACHUN PACCYKICHUM;

dhopMupOBaHHE YMEHHS BIIAJIETh METOJAaMHU JI0KA3aTEIbCTB U AJITOPUTMOB PEIIEHUS, YMEHUS UX
MIPUMEHSITh, IPOBOJAUTH JTOKA3aTEIbHbIE PACCYKIEHUS B XOJI€ PEUICHHsS] CTEPEOMETPUUECKUX 3a]ad U
3aJlad  C TMPAKTHYECKHM CoJepKaHueM, (OpPMUPOBAHHE TPEIACTABICHUS O HEOOXOAUMOCTH
JI0Ka3aTeNbCTB MPH 0OOCHOBAaHMHM MaTEMaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKY B TIPOBEACHUU
JIENYKTUBHBIX PacCyXICHUM;

pa3BUTHE U  COBEPLICHCTBOBAHME WHTEUIEKTYaJIbHBIX M  TBOPUECKHX CHOCOOHOCTEH
oOyuJarouxcsi, Mo3HaBaTEIbHON aKTUBHOCTH, UCCIIEIOBATENbCKIUX YMEHHUH, KPUTUYHOCTH MBIIUICHUS,
MHTEpeca K U3YYeHHUIO Te€OMETPUH;

dbopmupoBanre  (QYHKIIMOHATHHOM TPaMOTHOCTH, PEJIEBAHTHOW TEOMETPUU:  YMEHUS
pacro3HaBaTh MPOSBICHUS TE€OMETPUYECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaIbHBIX
KU3HEHHBIX CUTYAIMSIX U MPU U3YYCHUU JAPYTUX YUeOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJETUPOBAHUS PEATbHBIX CHUTYallMii, WCCIEIOBAaHUS MOCTPOSHHBIX MOJENEH,
WHTEPIPETAINH MOTYy4YEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJIEpKATEIBHBIMH JIMHUSAMHU ydeOHOTO Kypca «['eomerpusi» B 10—11 kmaccax
aBrsatoTcs: «[IpsiMble M TIIOCKOCTH B TPOCTPaHCTBE», «MHOrorpaHHukn», «Tema BpaimieHUs»,
«BekTopsl ¥ KOOPAUHATHI B IPOCTPAHCTBEY, «/[BH)KEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo DPI'OC COO TpeboBaHMEe «yMETh OINEPUPOBATH TMOHATUSMUY,
peNeBaHTHBIMHU T€OMETPUH Ha yriyoséHHOM ypoBHE oOydenus B 10—11 kmaccax, OTHOCHUTCS KO BCeM



COJIep>KaTeNIbHBIM JIMHUSAM y4eOHOro Kypca, a GopMHUpOBaHKE JOTHUECKUX YMEHUHN pacnpeiensieTcs He
TOJIBKO TIO COJEp)KAaTeNbHBIM JIMHUAM, HO M 1O rogaMm oOydenus. ConepkaHue oOpa3oBaHMA,
COOTBETCTBYIOILIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHOi pabodell Mporpammel,
pacnpeen€HHbBIM 110 ToJjaM 00yUeHusl, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
MPUHLIMIIUATIBHBIM ~ BOMpocaM oOydvaromuecs oOpaliaiuch HEOJAHOKPAaTHO. OTO  IMO3BOJISET
OpraHM30BaTh OBJIAJICHUE TEOMETPUUYECKMMM IMOHATHSAMU U HABbIKAMHU IIOCJIEIOBATEIBbHO U
MOCTYIATENFHO, C COONIOIGHUEM MPUHITUIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY F€OMETPUYECKHX MPECTABICHUIN 00YJarOIMXCs, paciupsis U yriryossis e€, o0pa3ysi IpoYHbIe
MHO>KE€CTBEHHBIE CBS3H.

[lepexona K U3y4EeHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE ITO3BOJISIET:

co3matk ycrnoBuss s auddepeHnmanym  00ydeHHS, IOCTPOSHUS  WHIAMBHIYaTbHBIX
0o0pa3oBaTeNbHBIX MPOTrpamMM, OOECHEUUTh YIIIyOJIEHHOE H3YYEHHE T'€OMETPUU KaK COCTaBISIOLICH
yueOHoro npeamera «MareMaTuka;

MOJITOTOBUTH 00YYAIOIMIKXCSl K MPOJODKEHUIO U3YUEHHS MAaTEeMAaTHKH ¢ y4€TOM BBIOOpa Oy Ty1eit
npodeccuu, odecrieunBas MPEEeMCTBEHHOCTh MKy 0OIITUM | PO eCcCHOHATBHBIM 00pa30BaHUEM.

Ha uzydenue yuebHoro kypca «I'eomeTpus» Ha yrny0iaéHHoM ypoBHE otBoauTcs 204 vaca: B 10
kiacce — 102 yaca (3 yaca B Henenio), B 11 kimacce — 102 yaca (3 yaca B HEIeIO).

COJAEPKAHUE OBYYEHUSA
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IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATUS CTepeoMeTpuH. Touka, mpsMas, IIOCKOCTb, MPOCTpaHcTBO. [loHsATHE 00
AKCHOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3anMHOe pacnosioKeHUE NPSMBIX B IIPOCTPAHCTBE: IEPECEKAIOLIMECS, IapaJlUIC/IbHBIE H
cKpemuBamomuecss npsmele. llpusnHaku ckpemmBaromuxcss npsMbiX. [lapamienbHOCTs NpsAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: IapajuleIbHbIE IPSMbIE B IIPOCTPAHCTBE, APAIUIEILHOCTD TPEX MPSIMBIX,
[apaJuIeIbHOCTD IPSIMOM U IUI0CKOCTH. [lapaienbHoe 1 IeHTpaJIbHOE TPOEKTUPOBaHKE, N300pakeHNE
¢uryp. OCHOBHBIE CBOICTBA MapauIeIbHOTO NPOSKTHpoBaHus. M300paskeHne Guryp B napauieinbHOR
IIPOEKIMH. YIJIBI C COHAIpPAaBICHHBIMA CTOPOHAMH, Yrojdl MeEXAY IMPAMBIMH B IPOCTPAHCTBE.
[TapamienpHOCTh IUIOCKOCTEH: IapajulesIbHbIE IUIOCKOCTH, CBOWMCTBA IAPAJUIENBHBIX IUIOCKOCTEH.
[Ipocreiitme MpOCTpaHCTBEHHBIE (PUTYpHI Ha TUIOCKOCTH: TETpa’ap, Mapajuiesienure]l, MOCTPOCHNE
CCUCHUM.

[lepneHIUKyYIAPHOCTh NPSAMOM M IUIOCKOCTH: NEPNEHAMKYJISPHBIE NPSMBbIE B NPOCTPAHCTBE,
IIpsIMBbIE NIapaJUIECIbHBIE U NIEPIEHIUKYIIPHBIE K IUIOCKOCTH, IPU3HAK MIEPIICHIUKYIIIPHOCTH IIPSIMON U
IUIOCKOCTH, TeOopeMa O MIPSIMOM MEPHEHAUKYISIPHON IUIOCKOCTH. OpTOroHaJlbHOE MPOEKTHPOBAHHUE.
[lepneHUKYISp M HAKJIOHHBIE: PAaCCTOSIHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHHME OT IPSIMOM 10
IUIOCKOCTH, MpoeKuuss GUryppl Ha IUIOCKOCTb. [lepneHauKyIspHOCTh IUIOCKOCTEH: IpH3HAK
NIEPIEHIUKYJIAPHOCTHU ABYX IUIOCKOCTEN. Teopema o TpEX NepneHIuKyIspax.

VYIuIBl B IPOCTPAHCTBE: YIOJ MEXAY MPSAMOM U INIOCKOCTBIO, IBYTPAHHBIN yroJI, IMHEWHBIN yIoJl
IABYrpaHHoro yria. TpéxrpaHHblii 1 MHOrOrpaHHbie yribl. CBOMCTBA IJIOCKUX YIJIOB MHOTOTPaHHOI'O
yria. CBOMCTBA IVIOCKUX M JIBYTPAHHBIX YIJVIOB TPEXIPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB
IUI TPEXTPAHHOTO YIJIa.

MHOrorpaHHUKHU

Bunibl MHOTOrpaHHMKOB, pa3BEPTKAa MHOTOrpaHHMKa. IIpu3ma: n-yrosnbHas npusMma, npsmas 1
HaKJIOHHAsl MPHU3Mbl, OOKOBas M MOJHAsl MOBEPXHOCThb NMpu3Mbl. [lapamnenenunesn, npsMOyroiabHbBIN
napajuleJIenunes] U ero cpoicrBa. Kparwailline myTw Ha NMOBEPXHOCTH MHOrorpaHHuka. Teopema
Oiinepa. [IpoctpanctBennas teopema [ludaropa. [Mupamuga: n-yronpHass nmupamuaa, MpaBUibHAsS U
yceu€HHas nupamuibl. CBoiicTBa pébep M OOKOBBIX TpaHEil MpaBUIbHOW mupamuabl. lIpaBunbHbIE
MHOTOTPaHHUKU: MPAaBUJIbHAS IPU3Ma U ITPABWIIbHAS TMPaMUJa, IPABUIIbHAS TPEYTOJIbHAS TUPAMUIA U
NpaBUIIBHBIN TeTpasap, ky0. [IpencTaBienue o MpaBUIIbHBIX MHOTOIPAHHHUKAX: OKTadJIp, 10JIEKadIp U
HKOCa’Ip.

Bbruncnenue 371€MEHTOB MHOTOTPAaHHMKOB: péOpa, auaroHanu, yribl. [lmomans OoxoBoi
MOBEPXHOCTU M IOJIHOW MOBEPXHOCTH MPSMOM MPHU3MBI, IUIONIAb OCHOBaHMM, TeopeMa 0 OOKOBOM
MOBEPXHOCTU MpsiMOM mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH MPAaBUIBHOMN
MApaMU/Ibl, TEOpPEMa O IJIOMAN YCEUEHHON TUPaMUbI.

CummeTpHs B IPOCTPAHCTBE. DJIEMEHTHI CAMMETPHUU ITPABUIIbHBIX MHOTOTPaHHUKOB. CHMMeETpHs
B IIPaBUJIBHOM MHOIOI'DAaHHMKE: CHMMETpUs Mapajulelenulesa, CUMMETPUsS IMPABWIbHBIX IIPU3M,
CUMMETpPHUS NIPAaBUILHON TUPAMUJIBIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[TonsATHSA: BEKTOp B NIPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJIEBOTO BEKTOpA, BEKTOPBI
KOJUIMHEApHbIE, COHAIIPABJICHHBIE U ITPOTUBOIIOI0KHO HAIPABICHHBIE BEKTOPLI. PABEHCTBO BEKTOPOB.
JIeNCTBUA ¢ BEKTOPAMHU: CII0KEHHUE U BBIYUTAHUE BEKTOPOB, CYMMAa HECKOJIBKUX BEKTOPOB, YMHOKECHHUE
BeKTOpa Ha uyncio. CBolicTBa cioxeHHs! BeKTopoB. CBOMCTBa yMHOXKEHHS BeKTOpa Ha yucio. [lonsatue
KOMIUTaHAapHble BEKTOpHI. [IpH3HaK KOMIUIaHApHOCTH TpPEX BeKTOpoB. IlpaBmio mapamienenumnena.



Teopema o pasnoxeHHH BeKTOpa MO TPEM HEKOMIUIAHApHBIM BekTopaM. [IpsmoyronpHas cucrema
KoopauHaT B npocTpaHcTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa U
KOOpJAMHATaAMM TOYEK. YTOJI MeXAy BeKTopaMmu. CKaJsipHOE ITPOU3BEAECHNUE BEKTOPOB.

11 KJIACC

Tena BpaleHnus

[lonaTusi: UMIMHOPUYECKAas TOBEPXHOCTb, KOHHMYECKash MOBEPXHOCTh, cepuyeckas
MOBEPXHOCTh, OOpasyrolue MnoBepxHocTel. Tena BpallleHUs: IWIMHIDP, KOHYC, YCEUEHHBIH KOHYC,
cdepa, map. BzaumHoe pacnonokenue cdepbl M IIJIOCKOCTH, KacaTeiabHas IUIOCKOCTh K cdepe.
N300pakeHne Ten BpalmieHus Ha IUIocKocTu. Pa3zBépTka munmuHapa u kKoHyca. Cummerpus cdepbl u
nrapa.

O06bEM. OcHoBHBIE cBoHcTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOJBHOTO
napajuiesienumnena u ciaeactsus u3 He€. O0bEM MPAMO U HAKIIOHHOW IPU3MBI, IUIUHAPA, TUPAMUJIBI U
koHyca. O0BEM 1mapa ¥ MmapoBOro CETMEHTA.

KomOunanmu ten BpamieHuss 1 MHOTOrpaHHUKOB. [Ipru3ma, BiMcanHas B UWJIMHID, ONMCAHHAS
okono munuHapa. [lepecedenue cdepsl u mapa c miockocteio. Kacanue mapa u cdepsl MI0CKOCTHIO.
[ToHsiTHE MHOTOTPaHHHKA, OMIMCAHHOTO OKOJIO cephl, chepbl, BIUCAHHON B MHOTOTPAHHUK WJIU TEJIO
BpAILCHHUS.

[Inomans MOBEpXHOCTH NMIMHIPA, KOHyca, Imiomans cdepsl u e€ yacredd. [lomoOue B
npoctpanctBe. OTHoLIEHUE 00BEMOB, IJIOMIAAeH MOBepXHOCTEH MoaooHbIX Quryp. [IpeodbpasoBanue
nono6usi, roMmoTeTus. Perienne 3a1a4 Ha INIOCKOCTH ¢ UCIIOJIB30BAHUEM CTEPEOMETPHUECKUX METOIOB.

[TocTpoeHne ceueHUii MHOTOTPAaHHUKOB W TeJl BPALICHUS: CEYCHUS IMIMHAPA (MapayieIbHO H
NEPIIEHANKYIISIPHO OCH ), CEYCHHUS KOHYCa (TTapajuIeIbHbIe OCHOBAHHIO U MPOXO/ISIINE Yepe3 BEPIINHY),
CEUeHHs IIapa, METOAbl MOCTPOCHUS CEYCHHI: METO/ CJEI0B, METOJ] BHYTPEHHETO MPOCKTUPOBAHUS,
METO/I IEPEeHOCa CeKYIIEH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bekroper B mpoctpancTBe. Ormepaliui HajJ BEKTOpaMH. BeKTOpHOE yMHOXXEHHE BEKTOPOB.
CpoiicTBa BEKTOpHOTO yMHOXeHHsS. [IpsmMoyronpHas cucTeMa KOOpIMHAT B MPOCTPAHCTBE.
Koopaunatsl Bektopa. Paznoxenue Bekrtopa mo 6asucy. KoopamHaTHO-BEKTOpHBI MeToa mpu
peIIeHIH TEOMETPHUECKUX 3a71ad.

JIBHKeHUs B IPOCTPAHCTBE

JIBmxenust mpocTtpanctBa. OtobOpakenus. [[Buxkenus u paBeHCTBO ¢uryp. OOmme cBoiicTBa
IBUKEHWH. BUIbl JABIKEHUH: MapasieNbHBIA TEpPEeHOC, IEHTpallbHas CHUMMETpHs, 3epKallbHas
CUMMETpHUS, IOBOPOT BOKPYT npsiMoil. [IpeoOpa3oBanus nompobus. [Ipsmas u cdepa Ditnepa.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «'EOMETPUS»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJJTHEI'O OBIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI



1) rpaskaanckoe BOCIMTAHHE:

c(hOPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMU O00YUAIOMIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHMCKOTO OOIIECTBA, MPEJACTaBICHUE O MATEMaTHYECKUX OCHOBAaX (YHKIIMOHWPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBJICHHUM, MPOIEAYP TPaXKJAHCKOTo OO0IIecTBa (BBIOOPHI, OMPOCH U JIPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COLMATHHBIMA WHCTHUTYTAMH B COOTBETCTBUU C MX (DYHKIUSAMH U
Ha3HAYCHHEM;

2) naTpUOTHYECKOE BOCIUTAHME:

c(hOPMHUPOBAHHOCTh POCCUUCKOW TPAKIAHCKOW HMJICHTHYHOCTH, YBAXCHHUS K MPOIUIOMY U
HACTOSIIEMY POCCUKWCKON MAaTEMATHUKH, LEHHOCTHOE OTHOLIEHHE K JIOCTHXKEHHUSM POCCUHUCKUX
MAaTEMaTUKOB U POCCUHMCKOM MAaTEMATUYECKOW IIKOJIbI, UCIIOJb30BAHUE ATHUX JOCTHKECHUM B JPYIHUX
HayKax, TeXHOJIOTHUAX, chepax SIKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAaHWE JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapojna, chOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, ITHYECKOTO MOBEJICHNUS, CBA3aHHOTO C MIPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAyKU U
JeSITeNIbHOCThIO YUYEHOT0, 0CO3HAHHUE JINYHOTO BKJIAJa B IOCTPOECHUE YCTOMYUBOTO OyayIIEro;

4) acTeTHYECKOE BOCIIUTaHHE:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIIOYAsl ICTETUKY MAaTeMAaTHMUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJa4, PCEHICHHWH, pPACCYKICHUH, BOCIPUUMYMBOCTh K MAaTEMaTHYECKHUM acCIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusznyeckoe BocIUTAHUE:

c(OPMUPOBAHHOCTh YMCHHS TPUMEHSAThH MaTEMaTHYCCKHE 3HAHHWS B HHTEPECax 3JI0POBOTO U
Oe3omacHoro oOpas3a *KH3HU, OTBETCTBEHHOE OTHOIICHHUE K CBOEMY 3J0POBBIO (3I0pPOBOC IMHTAHUE,
cOamaHCHUPOBAaHHBIA PEKUM 3aHATUN M OTHAbIXa, peryispHas (u3nueckas aKTHBHOCTB), (pusmueckoe
COBEPIICHCTBOBAHUE MPH 3aHITUAX CIIOPTUBHO-0310POBUTEIIBHOMN ESATEILHOCTHIO;

6) TpynoBoe BocnuTaHHE:

TOTOBHOCTh K TpPYAYy, OCO3HAaHHUE IIEHHOCTH TPYIOJIOOHS, MHTEPEC K pPa3IudHbIM chepam
npodeccCHOHaNbHON JEATENbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW U €€ MPUIOKEHHUSIMH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oymymiell mpodeccuu U peann30BBIBATH COOCTBEHHBIE >KU3HEHHBIE
IJIaHBl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHMIO M CaMOOOPA30BAHHMIO Ha
MPOTSDKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUU MPAKTHYECKUX 3a/1ad
MaTeMaTUYeCKOW HalpaBJIE€HHOCTH;

7) 3K0J0rNYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh ~ JKOJIOTHYECKOW  KYJIBTYpbl, TOHHUMAHWUE  BJIUSHHUS  COIMAIBHO-
SKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHOMN U COIMATIBLHOM Cpeibl, 0CO3HAHUE TI100aTbHOTO
XapakTepa HKOJIOTMYECKUX MpoOieM, OpHEeHTallds Ha TPUMEHEHHWE MaTeMaTH4eCKHX 3HAHWH A
pelieHus 3a1a4 B 00JIaCTH OKPYXKAIOUIeH Cpe/ibl, MIaHUPOBAHUE TTOCTYIIKOB U OI[EHKH WX BO3MOKHBIX
MOCTEACTBUIN JJISI OKPYKAOIIEN CPEIBI;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOPMUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HAayKW W OOIECTBEHHOW MPaKTUKH, MOHMMAaHHE MaTEeMAaTHYECKON HayKH Kak cepbl 4eToBedeCKOn
NEeSTETLHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYMMOCTH JIJISl PA3BUTHS IIMBUIM3AIINN, OBJIAJICHUE S3BIKOM
MaTEeMaTUKHU U MaTeMaTHIECKOH KYJIbTYypOH KaK Cpe/ICTBOM IMO3HAHUSI MUPA, TOTOBHOCTb OCYIIECTBIISITh
MPOEKTHYIO U UCCIIEI0BATENbCKYIO I€ATEIbHOCTh MHAUBUIYAJIbHO U B TPYIIIIE.

METAINPEIJMETHBIE PE3YJIbTATHI



ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe efiCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:

BBISIBJISITh M XapPaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMATHUYECKUX OOBEKTOB, MOHSATHH,
OTHOIICHUH MEXAy TOHATUSAMHU, (OPMYIUPOBATh ONPEICIICHUS MOHSATHH, YCTaHABIUBATh
CYLIECTBEHHBI MpPHU3HAK KJIAacCU(UKALUK, OCHOBAaHUS Uid OO0OOIIEHHS U CpaBHEHUS, KPUTEPUU
IIPOBOJAMMOIO aHAJIN3a;

BOCIIPUHUMATH, (OPMYITUPOBaTH U MpeoOpa3oBbIBATh CYXKACHHS: YTBEPAUTEIbHBIE H
OTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOpEUHs B hakTax, JaHHbBIX,
HAONIIOJICHUSAX W YTBEPXKACHUSAX, Mpeaarath KPUTCPUU IS BBISBICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYU;

JieNaTh BBIBOJBI C KCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKJIFOUEeHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITEIBHO JI0KA3aTEIbCTBA MAaTEMAaTUUYECKUX YTBEPXKICHHUM (MpsSMbIE U OT
MIPOTUBHOTO), BBHICTPAMBATh apryMEHTAIMIO, TPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI, 00OCHOBBIBAThH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpaTh crmoco0 pemieHus y4eOHOU 3ajauu (CpaBHUBATh HECKOJIBKO BapHUaHTOB PEIICHHS,
BBIOMpaTh HanOOJIee TIOIXOSAIINN C YIETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPHEB).

Ba3oBble nccienoBarejbckme 1eHCTBUA:

HCIOJIb30BaTh BOMPOCHl KaK HCCIEIOBATEIbCKUM WHCTPYMEHT TIO3HaHUA, (OPMYyIUPOBATH
BOIPOCHI, PUKCUPYIOLIUE IPOTUBOPEUHE, TPOOIEMY, yCTaHABIUBATh HCKOMOE U IaHHOE, (hOPMUPOBATH
TUIIOTE3Y, apI'YMEHTUPOBATH CBOIO IMO3UIIUIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSTENIPHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEAOBAHUE 110 YCTAHOBJIECHUIO
O0COOCHHOCTEM MaTeMaTHYeCKOro OObEKTa, SIBICHHs, MPOIECCa, BBISBICHUIO 3aBHCHUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSAMHU, TIPOLIECCAMU;

CaMOCTOSITENILHO (HOPMYITHpPOBAaTH OOOOIICHHWS W BBIBOABI 10 PE3yIbTaTaM MPOBEAEHHOTO
HaOIIOJICHUs, MCCIEOBAaHUs, OIEHUBATh JOCTOBEPHOCThH IOJYYEHHBIX pPE3yJbTAaTOB, BBIBOJIOB M
0000I1IeHHI;

MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOLECCA, a TAK)KE BBIABUTATh MPEINOIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH JAePUIHUTHI WHGOpMAIlMK, JAHHBIX, HEOOXOIWMBIX JUIsS OTBETAa HA BOMPOC U MJIA
pelieHus 3a1a4u;

BBIOMPATh MH(POPMAIHIO U3 UCTOUHUKOB PA3IMYHBIX TUIIOB, aHAIIM3UPOBATh, CHCTEMATU3UPOBATH
Y UHTEPIPETUPOBATH MH(POPMAIHIO PA3IMYHBIX BUJIOB U (DOPM MPEICTABIICHNUS,

CTPYKTYypUpOBaTh HMH(OpMAINIO, MPEACTABIATh €€ B Pa3IMUYHBIX (opMax, WILTFOCTPUPOBATH
rpapuyecKy;

OIICHUBATh HAJEKHOCTh MHPOPMAIIHH IO CAMOCTOSITEIBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHHBeEPcAIbHbIE YUeOHbIE el CTBUS
O0menue:
BOCHpI/IHI/IMaTI) nu q)OpMy.]'H/IpOBaTB CY)KHeHI/Iﬂ B COOTBCTCTBUU C YCJ'IOBI/U{MI/I U 1IciIsiMu 06H_[eHI/I$I,
SICHO, TOYHO, I‘paMOTHo BI)Ipa)KaTB CBOIO TO‘—IKy 3peHI/I$[ B yCTHLIX N IMHCBMEHHBIX TCKCTaX, AaBaTb
MOSICHEHHMSI 110 X0y PelIeHHs 3a/1a4i, KOMMEHTHPOBATh MOJIYY€HHBIH PE3yNbTaT;
B X0/ie OOCYXACHHUS 33]]JaBaTh BOMIPOCHI 10 CYIIECTBY 00CYkK/1aeMOil TEMBbI, MPOOIEMBI, perraeMoit
3aga4u, BBICKa3bIBaAaThb HACHU, HALICJICHHBIC Ha IIOMCK pemeHI/m, COIIOCTABJIAITH CBOH CY)KJIGHI/U{ C



CYXJCHUSIMH JPYTUX YYAaCTHUKOB JHajora, OOHApY>KMBaTh pa3Myhe U CXOJACTBO IO3ULUH, B
KOPPEKTHOH opMe GopMyTupOoBaTh Pa3HOTIIACHS, CBOM BO3PAKCHIS;

IIPECTABIATh PE3YNbTAaThl PEUIEHMs] 3aJayd, SKCIEpUMEHTa, MWCCIEI0BaHUs, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (PopMar BBICTYIUIEHHS C y4€TOM 3aqad Mpe3eHTallMd UM OCOOEHHOCTEH
ayTUTOPHUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Camoopranuszaums:

COCTaBJIATH IJIaH, AITOPUTM PEILLICHUS 3a/1a4H, BBIOUPATh CIIOCO0 PEeLICHUS ¢ YIETOM UMEIOLTUXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C
y4€TOM HOBOU HH(OPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BJIa/IETh HABbIKAMU I103HABATEJIbHOW pedIieKCMH KaK OCO3HAHMsI COBEPIIAEMBbIX ACUCTBUN U
MBICITUTEIIBHBIX TIPOIECCOB, MX PE3YJIbTAaTOB, BJIAJETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS
rpoiiecca U pe3yibTaTa peleHrus MaTeMaTUIeCKOM 3a1a4u;

MpEeIBUIIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTh TMpPU pEIICHUU 3a/ladyd, BHOCUTH
KOPPEKTHUBBl B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENbCTB, NAHHBIX, HAWJIEHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3YJIbTaTa LEIN U YCIOBUAM, OOBSCHATH MIPUUMHBI JTOCTUKEHUS WIN
HEJOCTHKCHUSI PE3y/bTaTOB JEATEIbHOCTH, HAXOAUTh OMIMOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHas1 1eSITeJILHOCTD:

MMOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHANBUYyaIbHON paOOTHI TPH PEIICHUN
y4eOHBIX 3a/1a4, TPUHUMATH 11e]Ib COBMECTHOM JesTeIbHOCTH, TUIAHUPOBATh OPTaHU3AIIMIO COBMECTHON
paboThl, pacnpenensTh BUIbl pabOT, JIOTOBapHBAThCs, OOCYX AAaTh IMPOLECC U Pe3yabTaT padoThI,
0000111aTh MHEHHUS HECKOJILKUX JIIONEM;

Y4acTBOBATh B IPYIIOBHIX opMax paboThl (00CYKIeHUsI, 0OOMEH MHEHUN, «<MO3TOBBIC IIITYPMBI»
U MHBIE), BBITIOIHATH CBOIO 4acTh pabOThl M KOOPAWHUPOBATH CBOM JEHCTBUS C JPYTMMH YICHAMHU
KOMaH/Ibl, OI[EHUBATh Ka4eCTBO CBOETO BKJIAa B OOIIMIA MPOIYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMH B3aUMOJICHCTBUA.

IMPEAMETHBIE PE3YJIBTATbBI

K xoniry 10 kiaacca o0ydaromuiicss HAyYUTCS:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU IOHATHUSMHU CTEPEOMETPUU TPH PEUIeHUH 3a1ad U
MIPOBE/ICHUU MaTEMAaTUYECKUX PaCCYKICHHH;

® [IPUMEHATh aKCHOMBI CTEPEOMETPHM U CIIEACTBUS U3 HHUX NPHU PEIIEHUH T€OMETPUUYECKUX
3ajad;

e KJjaccu(UIUPOBATh B3aMMHOE PACIOJIOKEHUE TNPSAMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOTHO OIEPHUPOBATH TMOHITHUSMH, CBS3aHHBIMH C YIJIaMH B TIPOCTPAHCTBE: MEXIY
MPSIMBIMH B TIPOCTPAHCTBE, MEX/TY MPSIMOH U MJIOCKOCTHIO;

e CBOOOJHO OTIEPHPOBATH MOHATHIMH, CBI3aHHBIMH C MHOTOTPaHHUKAMU;

e CBOOOJHO pacro3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHMKOB (IpuU3Ma, MHpamMHIa,
MIPSIMOYTOJIbHBIN Napasuienenunen, Kyo);

¢ KJaccu(UIIMPOBATh MHOTOTPAaHHHUKH, BEIOUpPAst OCHOBAHUS JIJISI KITACCH(HKAIINN;

e CcBOOOJHO ONIEPUPOBATH MOHATHIMHU, CBA3aHHBIMHU C CEYEHUEM MHOTOI'PAaHHHUKOB IJIOCKOCTHIO;



BBIMOJIHATE TMapajuleJIbHOE, LEHTPAIbHOE W OPTOTOHAJIBHOE NPOEKTHpOBaHHE (UTYp Ha
IUIOCKOCTD, BBITOJHATH N300pakeHus pUryp Ha MIIOCKOCTH;

CTPOUTh CEYEHHUS MHOTOTPAHHUKOB pa3IMYHBIMH METOJAMH, BBIIOJHATH (BBIHOCHBIE)
IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTyp: BUJI CBEPXY, COOKY, CHU3Y;
BBIUUCIIATH IUIOIIA/M IOBEPXHOCTEH MHOIOIPaHHUKOB (IIpU3Ma, TUPaMUAa), TEOMETPUUECKIX
TeJ ¢ MpUMEHEeHueM (Gopmyir;

CBOOOJHO ONEpPUPOBATH MOHATUAMHU: CUMMETpPUS B NIPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTb
CUMMETPUH, LIEHTP, OCh ¥ IJIOCKOCTh CUMMETPUHU (PUTYPBI;

CBOOOJHO ONEpUpPOBaTh IMOHATHUAMH, COOTBETCTBYIOLUIMMM BEKTOpPaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

BBIIIOJIHATH ACHCTBUA HaJl BEKTOPaMU;

pelmars 3aJa4d  Ha JI0Ka3aTelIbCTBO MAaTEMaTMYECKUX OTHOIICHMH M HAaxOXKICHHE
TFE€OMETPUUYECKUX BEJIMYMH, IPUMEHSS U3BECTHBIE METOABI IPU PELIEHUH MATEMaTU4YECKUX
3a/1a4 NOBBILIEHHOI'O U BBICOKOTI'O YPOBHSI CJIOKHOCTH;

MPUMEHSTh IPOCTEUIINE MPOrPpaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI [IPU PEIICHUH CTEPEOMETPUUECKUX 3a7aY;

U3BJIEKaTh, MpeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH MH(MOPMALMIO O IMPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTeKaxX U pUCYHKaX;

MPUMEHSTh IOJTY4YEHHbIE 3HAHUS Ha IPAKTHKE: CpPaBHUBATh M aHAJIU3UPOBATh pEaJIbHBIC
CUTyalluy, NIPUMEHATh W3YUYCHHbIE IOHATUSA B IPOLIECCE TOUCKA PELIEHUS MaTeMaTU4YeCKU
c(OpMyIHPOBaHHON MPOOJIEMBI, MOJETUPOBATh pealibHble CUTYAIlMH HA SI3bIKE F€OMETPUH,
HCCIIEA0BATh IOCTPOEHHBIE MOJIEIH C UCIIOJIb30BAHUEM T'€OMETPUUECKUX ITOHATUN U TEOPEM,
anmnapara anreOpbl, pelmarb [PAaKTUYECKUE 3a7aud, CBS3aHHbIE C HaXO0XJIECHUEM
TFE€OMETPUUYECKUX BEJIMYUH;

UMETh TpPEACTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTUS F€OMETPUU KaK COCTaBHOW 4YacTu
¢byHIaMeHTa pa3BUTHS TEXHOJIOTUH.

K koniy 11 knacca oOyuaromuiicss HAy4uTCs:

CBOOOJHO OIEPUPOBATH MOHATUAMHU, CBS3aHHBIMU C LWIMHAPUYECKOH, KOHMYECKOH WU
cepuueckoil MoOBepXHOCTAMHU, OOBACHATH CIIOCOOBI MOJTyUEHHUS,

OIIEpUPOBATH MOHATUSAMH, CBSI3aHHBIMM C T€JaMU BpAIlEHUs: [IMIMHAPOM, KOHYCOM, chepoii
U I1apoM;

pacrio3HaBaTh Tela BpalleHus (LWIMHAP, KOHYC, cdepa U map) U OOBACHATH CIIOCOOBI
TIOJTyYCHHUS TeJl BPALICHUS;

KJ1accu(UIUpPOBaTh B3aUMHOE PACHONIOXKEHHE CHEPBI U TUNIOCKOCTH;

BBIUUCIIATh BEJIMYUHBI JIEMEHTOB MHOTOTPAaHHUKOB M TeJl BpallleHHs, 00bEMBI U TJIOLIAIU
MOBEPXHOCTEH MHOTOTPAaHHUKOB M TeNl BpAIllEHUs, T€OMETPUUYECKUX TelI C NPUMEHEHHUEM
(opmyu;

CBOOOJHO ONEpUPOBaTh MOHATHAMM, CBA3aHHBIMH C KOMOMHAIMSIMH Tell BpalleHUs |
MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIIMCAaHHBINA B cpepy M ONMMCAHHBIN 0K0JI0 chepsl, chepa,
BITMCaHHAsl B MHOT'OT'PaHHUK WJIM TEJIO BpallleHHUS;

BBIYUCIIATH COOTHOIICHHS MEXTY TUTOIIAISIMHA TTOBEPXHOCTEH 1 00BEMaMHU TIOJOOHBIX TEIT;
n300paxaTh u3ydaeMble (UTYpbI, BHIIOIHATH (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (UTYP: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHUS TEJl BPAIICHUS;
W3BIIEKaTh, MHTEPIPETUPOBATh W IPEOOpa3oBBIBATh MHPOPMANHIO O IMPOCTPAHCTBEHHBIX
reoMeTpHUeCKUX (PUrypax, MpeaCcTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MIOHATHEM BEKTOP B MTPOCTPAHCTBE;



BBITIONTHSTH OINEPAIMH HAJl BEKTOPAMU;
3a/laBaTh IUIOCKOCTh YPABHEHHEM B JIEKAPTOBOM cHCcTEMe KOOPMHAT;

pelaTh reOMEeTPUYECKHE 3a7a4i Ha BBIYMCICHUE YIJIOB MEXKIY MPSMBIMH U TIOCKOCTSIMH,
BBIUMCJICHHE PACCTOSIHMI OT TOYKU /10 IJIOCKOCTH, B II€JIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJIUHATHOT'O METO/Ia MIPU PELICHUHY;

CBOOOIHO OIEPUPOBATH TOHATUSMH, CBS3aHHBIMU C JIBIDKEHHEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JBHIKCHHUIA,

BBINIOJTHATH U300pa’KeHUsI MHOTOTPAHHUKOB U TEJ BpalCHUs MPU MapaljIeIbHOM MepeHoce,
LUEHTPAJbHOW CHMMETPHUH, 3€pKaJbHOW CHMMETPHUM, MpPH IOBOPOTE BOKPYr MPSIMOM,
peoOpa3oBaHus MOI00HS;

CTPOUTH CEYEHHS] MHOTOI'PDAHHUKOB M TE€J BpAIICHHS: CEYCHHS LUIMHApA (MapajulelbHO U
MEPICHIUKYIISIPHO OCH), CEYCHHS KOHYyca (TIapaieIbHbie OCHOBAHHUIO M TIPOXOISIINE Yepe3
BEpILNHY), CEYECHHUS 11apa;

WCIIOJIb30BAaTh METOJABl IOCTPOCHHSI CEYCHUW: METOJA CIIEJIOB, METOJ BHYTPEHHEIO
MIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYIIEH MITOCKOCTH;

JIOKa3bIBaTh FT€OMETPUYCCKHIE YTBEPKICHHUS,

MPUMCHITh TeOMETpUYeCKHe (aKThl  JUIsi  pPENICHHS  CTEPEOMETPHUYCCKHX  3ajad,
MIPEIITOJIArAI0IINX HECKOJIBKO [IaroB PEIICHHUS, €CIIN YCIIOBUS IPUMEHEHUS 3aaHbI B SBHOH U
HESIBHOU (opme;

pemiate 3ama4d  Ha  JIOKA3aTelbCTBO MAaTEMaTHYCCKMX OTHONICHHA W HaXOXKICHUE
r€OMETPUUYECKUX BEIUYUH;

MPUMEHITh MPOrPaMMHBIE CpPEICTBA U DIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI MPH
PEIICHUU CTEPEOMETPUYECKUX 3a/1aY;

MPUMEHSTh MOJYYCHHbIE 3HAHUS Ha MPaKTUKE: CPaBHUBATh, aHAJIM3HPOBATh M OILIEHHWBATH
pealibHble CUTYallud, NPUMEHSTh H3yYEHHBIC IOHSATHUS, TEOPEMBI, CBOMCTBAa B IpoOIecce
MOVCKA PEIICHUSI MaTeMAaTHICCKH CHOPMYITUPOBAHHON MPOOIEMBI, MOJICTUPOBATH PEATLHBIC
CUTyaIliu Ha S3bIKE T€OMETPHUH, HCCIIECIOBATh MOCTPOSHHBIC MOJEIH C HCIOJIb30BAHUEM
TeOMETPUUYECKUX TOHSATHI W TeopeM, ammapaTa aiareOpbl, pemiaTh MpaKTUYeCKue 3aaadd,
CBSI3aHHBIE C HAXOXKJACHHEM T€OMETPUUECKUX BEINYMH;

UMETh TpEACTaBIeHUSI 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUU KaK COCTaBHOM YacTH
(dbyHIaMeHTa pa3BUTHsI TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KonuyectBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3/ieioB U TeM (uu¢posBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypchl
1 Bseznenue B ctepeoMeTputo 23 1
) B3anMHoe pacnionoxxeHue npsmbIx B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSIMBIX U )5
IIJIOCKOCTEM B IPOCTPAHCTBE
VYTIibl ¥ paccTOsIHUA 16 1
MHororpanHuku 7 1
BexkTops! B IpocTpaHCTBE 12
g [ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS 5 )
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
11 KUIIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uu(ppoBbIe
Ne ni/m P Kourpoabuble IIpakTnyeckue (1udpp )
NMporpamMmmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 AHanuTHueckas reoMeTpHst 15 1




) [ToBTOpEHME, 0606H16HI:I€ u 15
CUCTeMAaTH3AIHsI 3HAHHHA

3 OO0BEM MHOTOTpaHHHKA 17
Tena BpameHus 24

5 [Tnomaau moBEpXHOCTH U 00BEMBI 9
KPYTJIbIX TEJ

6 JBrxeHus 5

7 [ToBTOpEHHE, 0606H_ICHI:IC u 17
cHUCTEeMaTH3aIus 3SHAaHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




INOYPOYHOE IIJTAHUPOBAHUE
10 KJIACC

Ne

Tema ypoka

JIeKTPOHHBbIE U (pPOBbIE

n/n oOpa3oBaTe/ibHbIE pecypchl
OcHOBHBIE TpaBUIIa U300PAKEHUS HA
1 PUCYHKE IJIOCKOCTH, MapaJIICIbHBIX MPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka
) [ToHsTHS CTEepeoOMeTpHH: TOUKa, psiMasi,
IJIOCKOCTh, IPOCTPAHCTBO
3 TTOHATHA: 1EpECEKAOLIMECH IOCKOCTH https://lesson.edu.ru/lesson/5e88f16a-
c240-48cc-9adb-db2cab0bdbf7
4 [TonsiTus: nepecexkaronmecs npsimas u https://lesson.edu.ru/lesson/5e88f16a-
IIOCKOCTh c240-48cc-9adb-db2cab0Obdbf7
5 TTOHATHA: HOIYIPOCTPAHCTEO https://lesson.edu.ru/lesson/5e88f16a-
c240-48cc-9adb-db2cab0bdbf7
6 MHuororpanHuku, uzoopaxkenue npocreimux — https://lesson.edu.ru/lesson/824b5b2a-
MIPOCTPAHCTBEHHBIX (UTYD 11dc-473a-b3fa-b9213890e77d
7 MHororpaHHuKu, U300pakeHNe https://lesson.edu.ru/lesson/824b5b2a-
HECYIIECTBYIOIIUX 00HEKTOB 11dc-473a-b3fa-b9213890e77d
g AKCHOMBI CTEpeOMETpHII https://lesson.edu.ru/lesson/09827d5c-
4113-46¢¢-9091-11£35228256e
9 TlepBbic CTIEACTBHA 3 aKCHOM CTEpEOMETHI https://lesson.edu.ru/lesson/8cee3722-
2d1c-49bd-935¢-93341c0ca3bce
CriocoObl 3a/1aHus TPSMBIX U IUIOCKOCTEH B
10 npoctpancTBe. O003HAUEHUS IPSIMBIX U
IIOCKOCTEMN
N3o0paxkenue ceueHnit mupaMuibl, KOTOPbIE
1 EE;::):;GTszpiZf;qi;izi ﬁggﬁiﬁi;e https://lesson.edu.ru/lesson/f3bd5ad9-
. 6473-4c28-94d2-15cfd5ea83ce
PackpamnmBanue MOCTPOSHHBIX CEUCHHIA
pa3HBIMH LIBETaMU
N300paxenue ceueHuit kyba, KoTopbie
12 ES;:S:;:HEZPEZJ?;E;?&?% z;zggi)cie;;le https://lesson.edu.ru/lesson/f3bd5ad9-
. 6473-4c28-94d2-15cfd5ea83ce
PackpammBanue MoCTPOSHHBIX CEUSHUI
pa3HBIMH 1IBETaMU
N300paxeHne cedeHuit Mpu3Mbl, KOTOpPbIE
HPOXOAAT Hepes Hx peopa. I/Iso6pa>1<eHUp1e https://lesson.edu.ru/lesson/f3bd5ad9-
13 MepecevyeHus MOJIYyUeHHBIX TIIOCKOCTEMH.

PaCKpaI_HI/IBaHI/Ie MOCTPOCHHBIX CedyeHUI
Pa3HbIMU [IBETAMU

6473-4c28-94d2-15ctd5ea83ce



14

Meton cienoB Uil IOCTPOEHUS CEUEHUI

https://lesson.edu.ru/lesson/f3bd5ad9-
6473-4c28-94d2-15cfd5ea83ce

15

16

17

CaolicTBa niepece4eHn NpsIMbIX U
IIJIOCKOCTEN

[TocTpoeHue ceueHuit B mupaMuie mo TpéM
TOYKaM Ha p&opax.

[TocTpoenue ceuenuii B Kyoe 1o Tpém
TOYKaM Ha pEopax

https://lesson.edu.ru/lesson/eb2f786e-
ff26-4bfc-bfb9-
f6da8038efd2?backUrl=%2F02.3%2F10

https://lesson.edu.ru/lesson/eb2f786e-
ff26-4bfc-bfb9-
f6da8038efd2?backUrl=%2F02.3%2F10

18

CozaHue BBIHOCHBIX YEPTEKEHN U 3aKCh
11aroB IIOCTPOCHHUS

https://lesson.edu.ru/lesson/eb2f786e-
ff26-4bfc-bfb9-
f6da8038efd2?backUrl=%2F02.3%2F10

19

20

[ToBTOpenue nnanumerpun: Teopema o
IMPONMOPHUOHATIBHBIX OTPE3KaX
[ToBTOpenue mnanumetpuu: [lonodue
TPEYroJIbHUKOB

21

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B cCUCHUIX HA
BBIHOCHBIX 4epTekax. Mcropus pa3BuTus
IJIAHUMETPUHU U CTEPEOMETPHH

22

[ToBropenue mrannmerpun: Mcropus
pPa3BUTHUS IUIAHUMETPUU U CTEPEOMETPUH

23

24

25

26

KonrtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

BzaumHuoe PpacCIoJIOKCHHUEC IPSMBIX B
IMPOCTPAHCTBC. CerH_[I/IBaIOH_II/IeCH MMpsMBIC.
HpI/I3HaKI/I CKPCIIMBAOIIUXCA MTPAMBIX.
HapaJ'IJ'IeJ'ILHLIe MMpsAMBIC B IPOCTPAHCTBEC

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH IIPSIMOM IapasuieIbHON
JAHHOM MPSMOU, IPOXOAAILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKALLEH Ha JaHHOMN
npsAMoi. Jlemma o nepeceyeHnu
MapaJuIEIbHbIX MPSAMBIX INTIOCKOCTHIO

[TapannenpHOCTH TpeX HMpsiMBIX. Teopema o

TpEX MapauleIbHbIX IpAMBIX. Teopema o
CKPEIMBAIOIINXCS MPSMBIX

https://lesson.edu.ru/lesson/30e86605-
a7a6-451f-9579-2a2775bcd8c0

https://lesson.edu.ru/lesson/30e86605-
a7a6-451f-9579-2a2775bcd8c0

27

[TapannensHoe npoexkTrpoBaHue. OCHOBHbIE
CBOMCTBA MapaJlIEIbHOTO MPOEKTUPOBAHUS.
N300pakenue pa3HbIX Guryp B
NapajuIeIbHOM MPOEKINU



28

IlenTpanbHas mpoekus. Yroi ¢
COHAITPABJICHHBIMHM CTOPOHAMH. YTOJ MEXKIY
IPSIMBIMU

https://lesson.edu.ru/lesson/4940b757-
cab7-49ef-8314-e9f108d0d1c4

29

3agauu Ha JOKA3aTelIbCTBO U UCCIIEN0BaHUE,
CBSI3aHHBIE C PACIIONIOXKEHUEM NIPSMBIX B
IIPOCTPAHCTBE

30

[ToHsiTHA: MapaaeaIbHOCTh NPSIMOI 1
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
[apaJuIeIbHOCTH MIPSIMON U TUIOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMOH U
IJIOCKOCTH

https://lesson.edu.ru/lesson/30e86605-
a7a6-451f-9579-2a2775bcd8c0

31

32

33

34

I'eomeTpuueckue 3aaun Ha BHIYUCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJuIeIbHOCTHIO NMPSMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceueHus, IPOXOASILETO Yepes3
JAHHYIO IPSIMYIO Ha YepTekKe U
MapaJJIENBHOIO IPYrou npsimoil. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TPUMEHEHUE TSI
MOCTPOCHHMSI CEYCHUH KyOa 1
napauienenumnena. CBoncTaa
napajuieJienumne1a u Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/ISHaKI/I
napaJiieJIbHOCTH ABYX INIOCKOCTEM

https://lesson.edu.ru/lesson/30e86605-
a7a6-451f-9579-2a2775bcd8c0

35

Teopema 0 mapajieIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[fIHIGfI
yepe3 TOUKY, HE IPUHAAIEKAITYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX IEpeceueHus Ipu
MepeceyeH | JIByX MapajijiesbHbIX
IIJIOCKOCTEMN TPETheU

37

CaoiicTBa napaieabHbIX IIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IJIOCKOCTSIMU

38

39

CBolicTBa napayuieNIbHBIX IUIOCKOCTEN: O
IIEPECEUEHUH IPSIMOU C IBYMS
napajjiCJIbHBIMH ITJIOCKOCTSAMU

IToBropenue: Teopema ITugaropa Ha
IJIOCKOCTH




IToBTOpEHME: TPUTOHOMETPUS

40 MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA
Al CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuieJenunea
4 Brruncnenue MH OTpE3KOB B KyOe U
MPSIMOYTOJILHOM Tapasuiesenureie
43 [lepneHUKyYISPHOCTD MPSMOM U IUIOCKOCTH.
m [Ipu3Hak nepneHuKyISpHOCTH MPSMOH U
IJIOCKOCTH
Teopema o cymiecTBOBaHUU U
45 €IMHCTBEHHOCTH MPSMOM, IPOXOSIIeH
yepe3 TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYISIPHON K MIIOCKOCTH
46 [1nockocTu ¥ nepneHAUKYISIPHBIE UM
MpsiMble B MHOTOTPAaHHHUKAX
47 TlepreHMKYIIAp 1 HAKTOHHAS. https://lesson.edu.ru/lesson/93167e33-
a6bf-4032-8b8c-d839e07af2as
43 [TocTpoeHue nepneHuKyIIsipa U3 TOUYKH HA https://lesson.edu.ru/lesson/93167e33-
MPSAMYIO a6bf-4032-8b8c-d839e07af2a5
49 Teopema o TpéX MepreHIIKyIApax (IpAMas) https://lesson.edu.ru/lesson/09071ad6-
8d3c-4414-bd8a-f4b7650c7257
50 Teopema o Tpéx nepneHAUKYISIPax https://lesson.edu.ru/lesson/09071ad6-
(obparHas) 8d3c-4414-bd8a-f4b7650c7257
51 VYron Mexay CKpEeIUBAOIIUMHUCA TPSIMBIMU
5 [Touck neprneHauKyISIPHBIX MPSAMBIX C
MTOMOMUIBIO NEPIIEHIUKYISIPHBIX MIIOCKOCTEN
53 OpToroHanbHOE IPOEKTUPOBAHUE
54 [TocTpoenue ceuenuit kyba, MPU3MBI C
IIOMOUIBI0 OPTOTOHAJILHOW MTPOEKINH
ITocTpoeHne ceueHuii MpaBUIbLHON
55 MUPAMHUBI C TOMOILBI) OPTOTOHATIBHOM
MIPOEKIINU
CuMMeTpHst B IPOCTPAHCTBE OTHOCUTEIBHO
56 wiockocTH. [Imockoctu cummerpuii B
MHOTOTpaHHHUKaX
57 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH
58 [IpaBHUIIEHBIE MHOTOTPaHHUKH.
59 Pacué€r paccTostHuii OT TOUKH 10 TIIIOCKOCTH
CriocoObl OIyCTUTH NEPIIEHANKYISAPHIL:
60 CUMMETpHUS, CABUI TOUKHU IO NapalIeIbHON

IpsAMOI



61

CaBur no HenapauienbHON IpSIMOH,
W3MEHEHUE PACCTOSHUI

62

63

64

65

Konrtponsnas padora "B3anmuoe
PacCIONIOKEHUE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

[ToBTOpEHME: Yroa MEeXKAY NPSIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

[ToBTOpEHME: Yroa MEeXKIY
CKPEIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

FGOMeTpI/I‘{eCKI/IC METOJbI BBIYUCIICHUS yTIJIa
MCKAY NPAMBIMHA B MHOT'OI'PAHHUKAX

66

67

68

JIByrpanHblil yroi. CBOMCTBO JIMHEHHBIX
YIJI0OB IBYTPAaHHOIO yrIia

[lepnennukynspusie miockoctu. CBoiicTBa
B3aMMHO MEPIIECHIUKYISIPHBIX MIIOCKOCTEN

[Ipu3Hak nepneHaAuKyJIApPHOCTH IIIOCKOCTEN;
TeopeMa O IIPSIMOU NIEPECEUEHMS IBYX
IJIOCKOCTEN MEPIEHAUKYIISPHBIX TPEThEU
IIJIOCKOCTH

69

[IpsiMOYTONBHBIN Mapauienenunesn; Kyo;
HU3MEPEHMUS], CBOUCTBA MPIMOYTOJIbHOTO
napajuiejenumena

70

71

72

Teopema 0 1MaroHany NpPsMOYTrOJIBHOTO
napajiesIenuIe1a v CIeJCTBUE U3 Heé

CTCpCOMeTpI/I‘ICCKI/Ie " NpUKIIaJIHBIC 3a/1a4U,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHHUEM
IMPsAMBIX W IIIIOCKOCTH

HOBTOpeHI/IGI CKpCHIUBAOIINUECCA IIPAMBIC,
HapaJiiCJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOT'OrpaHHUKax

73

[Tapa mapasienbHbIX IIOCKOCTEN Ha
CKPENTUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXTY CKPEIUBAIOIUMUCS TPSIMBIMU B
MIPOCTHIX CUTYAIUIX

74

PaccrosiHre OT TOUKH 110 TUIOCKOCTH,
paccTosiHue OT IPsIMOM J0 TUNIOCKOCTH

75

Beluncnenue paccTossHUN MEXKIY
CKPELIMBAIOIINMHUCS IPSIMBIMH C IIOMOIIBIO
MEPIEHUKYISIPHON IIJIOCKOCTH




TpéXrpaHHbli yroy, HepaBeHCTBA IS
TpexrpanHbIX yrioB. Teopema I[Tudaropa,

76 TEOpPEMBbI KOCUHYCOB U CHUHYCOB JIJISA
TPEXTPAHHOTO yria

77 DneMeHTHl CPepruIecKoil reoOMETpUH:
reoJIe3nYeCKUe JIMHUYU Ha 3emiie

78 Kontponbnas padota "Y1ibl 1 pacctossHus"

79 Cucremaru3zanus 3HaHui "MHOTOrpaHHHK U
€ro AJIeMEHTHI"

20 [MTupamupa. Buasl nupamuy. [paBunbnas
nupamua

81 [Tpusma. [Ipsimasi 1 HaKJTOHHAS TIPU3MBI. https://lesson.edu.ru/lesson/alfaa434-
[IpaBunbHas npuszma 6352-4200-a4aa-e8f21b34170e

2 [IpssMolt napaienenunen, NpsMoyroJIbHbIA
napasuieNnienumnesa, Kyo

23 Brinyxkiible MHOTOrpanHuKH. Teopema
Ditnepa

84 [IpaBunbHbBIE U TOJYPABUIIbHBIC
MHOT'OTPaHHUKH

85 KonTponbnas padora "MHuororpaHHuku"

26 [lonsiTHe BeKTOpa Ha MJIOCKOCTH U B
IIPOCTPAHCTBE

87 Monayns BekTOopa. PaBeHCTBO BEKTOPOB
Koopauats! Bektopa. CBsi3b MeXIy

88 KOOPJAMHATAMH TOYEK U KOOPJIMHATAMHU
BEKTOpa

29 [Ipocreiimune 3agauu B KOOpAUHATAX.
Koopaunats! cepennnsl oTpe3ka

90 CymMma BEKTOpOB

91 Pa3HocTh BekTOpOB

92 IIpaBuio nmapasmenenumnena

93 YMHOXEHHE BEKTOpa Ha YHCIIO

94 Konnuneapusie BekTopbl. Paznoxxenue no
JIBYM HEKOJJIMHEAPHBIM BEKTOpaM

95 KommtanapHueie BekTopsl. Paznoxenue no
TPEM HEKOMILIAHAPHBIM BEKTOPaM

96 Pasnoxxenue Bektopa o 0azucy Tpéx
BEKTOPOB, HE JIeXkAIIUX B OJJHOM MIOCKOCTH

97 CkansipHO€ IPOU3BEIEHUE

03 OCHOBHbIE CBOWCTBA CKAJISIPHOTO

IMPOU3BCACHUS BEKTOPOB



Beluncnenue yria Mexx1y BEKTOpaMu B

99
MIPOCTPAHCTBE
100 IIpocreiimue 3a1auu ¢ BEKTOpaMH
101 Hrorosast koHTpobHAs paboTa
102 O06o001IeHre U CHCTeMAaTU3alus 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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