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[TOACHUTEJIbHAA 3AIIMCKA

Pabouas mporpamma yudeOGHOro kypca «l'eomerpusi» 0a30BOro ypoBHS i OOYyYaroIIMXCs
10 kmacc pazpaborana Ha ocHoBe @enepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHaapTa cpeaHero ooduiero oOpa3oBaHHs, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAaHUU,
NOPEIbABISIEMBIX K MaTeMAaTUYeCKOMY OOpa30BaHUIO, U TPAJUIMKA POCCHHCKOTO OOpa30oBaHMUS.
Peanuzamuss  mporpamMMmbl  OoOecrieuMBaeT — OBJaJIeHWE  KIIOYEBBIMH  KOMIIETEHILUSMU,
COCTABJIIIOLIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
0OLIEKYJIbTYPHOT0, IMYHOCTHOTO U MTO3HABATEJILHOTO PAa3BUTHSI IUYHOCTH 00YYAIOIINXCS.

[EJIN U3YUYEHMA YYEBHOI'O KYPCA

BaxxHocTs y4eOHOro Kypca T€OMETpUMH Ha YPOBHE CpemHero oOmero ooOpa3oBaHHS
00ycJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX M MPEIMETHBIX pe3yJbTaToB
00y4eHHUs] TeOMETPUU B HANPABICHUU JMYHOCTHOTO PAa3BUTHS OOydaromumxcs, GOpMHpPOBaHH
(YHKIMOHATIHHONH MaTeMaTH4eCKOW TPaAMOTHOCTH, W3YyYEHHS JAPYTHX YYEOHBIX UCIHILIHH.
Pa3BuTtne y oOyyarommxcsi NpaBHIBHBIX MNPEACTABICHUH O CYIIHOCTH W HPOHMCXOXKICHUH
TeOMETPUYECKUX aOCTpaKUWii, COOTHONMIECHUN PEaTbHOTO U UICATBHOI0, XapaKTepe OTPaKECHUs
MaTeMaTU4eCKOW HAayKOH SBJICHUH U MPOIECCOB PEalbHOIO MUPA, MECTE T€OMETPUH B CUCTEME
HayK M pOJIM MaTeMaTH4YeCKOTO MOJCIMPOBAHMS B HAYyYHOM I[IO3HAHWM W B TIPAKTHKE
CIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YdaIIUXCS, a TaKkKe KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUIS aAaNTallii B COBPEMEHHOM OOIIEeCTBE.

['eomeTpust siBisieTcst OJJHUM U3 0A30BBIX MTPEIMETOB HA YPOBHE CpEAHEro odmiero oopasoBaHus,
TaKk Kak oOecrmeyrMBaeT BO3MOXKHOCTh H3YYEHHUS KaK AMCHUIUIMH E€CTeCTBEHHO-HAYYHOM
HAaIpaBJICHHOCTH, TaK U TYMaHUTapHOH.

Jlormueckoe MblLIUIEHHE, (POPMUPYEMOE IPU HU3YUEHUHM OO0YyYaroIMMUCA MOHSITHUHHBIX
OCHOB TEOMETPHUHM W TIOCTPOCHHMU IIETIOYKH JIOTMYECKUX YTBEPXKICHHH B XOJE pPELICHUS
TEOMETPUYECKUX 3a/lad, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCTOJB3YIOTCS. MPHU pEIIeHUM 337ay eCTECTBEHHO-HAy4HOIro IHMKJIAa, B YaCTHOCTH M3 Kypca
bu3uku.

YMeHHne OpHEeHTHpPOBAaThbCS B IPOCTPAHCTBE HIPAEeT CYIIECTBEHHYIO pOJIb BO BCEX
o0macTsaX HesaTenbHOCTH 4YenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE00XO/IMMOE YCIIOBHE €ro COIMAJIbHOrO OBbITHS, (hopMa OTpakeHUs OKPYXKAloIEro Mupa,
YCIIOBHE YCHEIIHOTO TIO3HAHWUSI M aKTHBHOTO TPEeoOpa3oBaHMsS  JCUCTBUTEIHHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeIUHAET pa3Hble BUAbI Y4eOHOH U TPy 10BOM
NeSITeTbHOCTH, SIBISIETCS OJHUM M3 TMPO(EeCCHOHANBHO BaKHBIX KAdecTB, MOITOMY aKTyalbHa
3agada (GOpMHPOBAHUS y OOyYaIOMIMXCS MPOCTPAHCTBEHHOTO MBINUIEHUS KaK Pa3sHOBUIAHOCTU
00pa3HOTO MBIIUIEHUS! — CYIIECTBEHHOTO KOMITOHEHTa B IIOJTOTOBKE K IPAKTHYECKOU
JeSITeIbHOCTH 110 MHOTUM HaIPaBJICHUSM.

Llenp ocBoeHus mporpamMMmbl ydeOHOro kypca «['eomerpus» Ha 0a30BOM YpOBHE
o0yueHuss — oOmeoOpazoBaTeIbHOE M OOIIEKYJIBTYpPHOE pa3BUTHE OOydYaroImuxcs depes
oOecrieyeHHe  BO3MOXKHOCTH ~ TNPHOOPETEHHWS W WCIOJB30BAaHHS  CHCTEMATHYECKHX
TreOMETPUYECKUX 3HAHUM M JAEUCTBUM, CHenn(UYHBIX T'€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO
NPOJIOJDKEHHUST  00pa3oBaHUS IO  CICHMUAIBHOCTSM, HE CBS3aHHBIM C  TPUKJIATHBIM
UCIIOJIb30BAaHUEM F€OMETPHUH.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YPOBHE IpeaHAa3HAueHa ISl OOYYarOIIHXCS
CpeIHel IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENbHBIX 3aTPyAHEHUI Ha YpPOBHE OCHOBHOI'O
obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 6a30BOM YpPOBHE JOJKHBI OCBOUTH
o0Iiye MaTeMaTHYeCKue YMEHHsI, CBA3aHHbIE CO CHEIU(PHUKON reOMETPpUU U HEOOXOAMMBIE IS
KU3HU B COBpPEeMEHHOM o0riecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yUUTh T€OMETPHIO
6oee ri1yOOKO, €Clii B JallbHEHIIeM BO3ZHUKHET HEOOXOAUMOCTh B T€OMETPUUECKUX 3HAHUSIX B
poeCCHOHAIBHON JESTEIHHOCTH.



JlocTrkeHue eI OCBOEHUS POTrpaMMbl 00€CIIEUNBAETCsl PEIIEHUEM COOTBETCTBYIOIIMX 3a/1a4.
[TpuopuTeTHBIMM 3a7ayaMH OCBOEHHs Kypca «l'eomerpum» Ha 6a3oBom ypoBHe B 10—11
KJ1accax sIBJISIFOTCSL:

dbopMHpOoBaHHE TPEACTABICHUS O TEOMETPUU KaK 4YacTH MHPOBOM KyJIbTYpPHl |
0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOILUM MUPOM;

¢dbopMHpOBaHHE TPEACTABICHUS O MHOTOTPAaHHMKAX M TelaX BpalleHHS KakK o
BOXHEHIIMX MaTEMAaTUYECKUX MOJAEIAX, MO3BOJIAIOLIMX ONUCHIBATh U U3ydaTh pa3HbIC SIBICHUS
OKpY>KaloLIero Mupa;

(dbopMHpOBaHHE yMEHHs pacllo3HaBaThb Ha 4YEpTEXax, MOJENAX M B pEalbHOM MHUpE
MHOTOTPaHHUKH U T€JIa BPALICHMUS;

OBJIJICHUE METOJaMH PELICHUs 3ajad Ha IOCTPOEHUS Ha M300pa)XKeHUSAX MPOCTPAHCTBEHHBIX
uryp;

(dbopMHpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMHM MOHATHSMHU O MHOIOTPAaHHUKAX U
TeJax BpallleHUsI U UX OCHOBHBIMM CBOMCTBaMU;

OBJIa/IEHUE AITOPUTMAMH PELICHUs] OCHOBHBIX THIIOB 33Ja4; (OpMUpOBaHUE YMEHHs IPOBOJAUTH
HECJIOKHbIE JI0Ka3aTeIbHbIE PACCYK/ICHUS B X0JI€ PELICHHs CTEPEOMETPUUECKUX 3aay U 3aa4 ¢
IPAaKTUYECKUM COJIPKAHUEM;

pPa3BUTHE WHTEJUIEKTYyaJIbHbIX U TBOPYECKUX CIIOCOOHOCTEH OOydYaroIIMXcsl, IM03HABATEIbHOU
AKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUI, KpUTUYHOCTH MBILIUICHUS;

¢dopmupoBanne (QYHKIMOHAIBHOW T'PaMOTHOCTH, pEJIEBAHTHOW T'EOMETPUHU: yMEHHUE
pacrio3HaBaTh IPOSIBICHUS TE€OMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEeaIbHBIX JKU3HEHHBIX CUTYalUsIX U MPU U3YYEHUU JPYIHMX Y4eOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEH M 3aKOHOMEpHOCTeH, (OpMyIHpOBaTh MX Ha SI3bIKE I'€OMETPUM MU CO3/1aBaTh
FEOMETPUUECKUE MOJIETH, NPUMEHATh OCBOEHHBIM T'€OMETPUYECKUH amnmapar A pelieHus
IPAaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATh U OLICHUBATH I10JIyYE€HHbIE PE3yJIbTaThI.

OTinuuTeNbHON 0COOEHHOCTHIO IPOIPAMMBI SIBJISIETCS BKJIFOUEHUE B KYPC CTEPEOMETPUU
B HayaJle €ero u3yuYeHWs 3aJady, pellaeMblX Ha YPOBHE WHTYUTHUBHOI'O IIO3HAHUS, U
onpeAenéHHbIM 00pa3oM OpraHU30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOIO0 W IPOCTPAHCTBEHHOI'O MBIIUIEHUS, CTUMYJHPYET NIPOTEKaHWE HWHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMy U3yUEHHUIO IIPEMETA.

[Ipennourenue oTHaércs HArMSAHO-KOHCTPYKTUBHOMY METOJNy OOYy4YeHMs, TO €cThb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-NPAKTUYECKOU
JEeATENIbHOCTH. Pa3BuUTHE INpPOCTPaHCTBEHHBIX MPEACTABICHUM y YyYallUXcs B Kypce
CTEpEOMETPUH NMPOBOIUTCS 3a CUET PEIleHNUs 3a7a4 Ha CO3JJaHUE MTPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEPUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. CozgaHue oOpa3za NPOBOAUTCS C
OMOpO Ha HarJsJHOCTh, a ONIEPUPOBAHUE 00Pa30M — B YCIIOBUAX OTBJICUEHUS OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COJIEPIKaHNU.

OcHoBHbIE coaepkaTenbHble JUMHUM Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «IIpsiMble U MJIOCKOCTH B MPOCTPaHCTBE», «Tena BpameHus», «BekTopsl u
KOOpJMHATHI B IPOCTPAaHCTBEY». PDOPMUPOBAHNE JOTHUECKUX YMEHUH pacipeiesiieTcss He TOJIbKO
[0 COJAEp)KaTeNIbHBIM JIMHHUSM, HO W MO TrojaM oOyueHHs Ha YpPOBHE CpEIHEero oOIero
o0Opa3oBaHwUsl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM OCBOCHUS
paboueii mporpaMMbl, pacpeeIEHHBIM 110 TOAaM 00y4YeHHsI, CTPYKTYPHUPOBAHO TaKUM 00pa3om,
4yTOObl  OBJAJCHHE T'€OMETPUYECKUMH  TOHATHSMM W HABBIKAMU  OCYILECTBIISIOCH
MOCIEZI0BATENbHO M IMOCTYNATeNIbHO, C COOJIIOJIEHUEM TPUHIMUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAIUCH B OOIIYIO CUCTEMY T€OMETPUUYECKHX MPEACTaBICHUN 00yUaromuxcs,
paciupsis ¥ yriryomsis e€, 00pa3ys IpOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEEHOM I1JIAHE

Ha n3ydenue reomerpun otBoauTcs 2 yaca B HeAemto B 10 kinacce u 1 yac B Henemto.



COZAEPXAHUE YUYEBHOI'O KYPCA
10 KJTACC

IIpsiMBbIE U TUNIOCKOCTH B IPOCTPAHCTBE
OcHOBHBIE NMOHATUA cTepeoMeTpuu. Touka, mpsmasi, IIIOCKOCTb, MpocTpaHcTBO. ITonaTue o6
AKCMOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.
B3aumHOe pacnosjokeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIUECS, IMapajuleibHble U
CKpelmBampomuecss npsaMsle. llapamnenbHOCTh NPAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
napajuleJbHble IIPSAMBbIE B IIPOCTPAHCTBE; IMApPAJJICIIBHOCTh TPEX NPAMBIX; MAapaJLIENbHOCTh
IPSIMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAaMM; YIOJI MEXKIY IPSMBIMU B
npoctpancTBe.  llapamienpHOCTE  IIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX IocKocTel. [Ipocreiimme npocTpanCcTBEHHBIE (PUTYPBI Ha MIIOCKOCTH: TETPAdIp,
KyO, mapajijienenurnes; IoCTPOSHUE CeYeHUH.

[lepneHUKYyIApHOCTH NPSAMOM M IUIOCKOCTH: IIEPICHIUKYJSIPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MpSAMBbIE NapauIeIbHBIE M IEPHEHIUKYJSIPHBIE K IUIOCKOCTH, IIPU3HAK
NEePHNEHAUKYSIPHOCTA IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYISPHON
IUIOCKOCTH. YTJBl B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBbIO; JBYTPaHHBINA yTIoOJ,
JIMHEHHBIN YroJl ABYTPaHHOro yriia. IlepneHauKyissp ¥ HaKJIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IJIOCKOCTb.
IlepneHquKyIspHOCTD IUIOCKOCTEN: IIPU3HAK MIEPIEHIUKYIISIPHOCTU ABYX IUIOoCKocTer. Teopema
0 TPEX NEPIEHIUKYIIApaX.

MHoOrorpaHHuku

[lonsiTiE MHOIOIpaHHUKA, OCHOBHBIE D3JEMEHTbl MHOIOIPDAaHHHMKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOI'OTPAaHHUKH; pa3BEPTKa MHOrorpaHHuka. IIpusma: N-yronpHas npusMa; rpaHu
U OCHOBAHMUS MPHU3MBI; MIPsIMasi U HaKJIOHHAs IPU3Mbl; OOKOBAsl M MOJIHAs TIOBEPXHOCTD IPU3MBI.
[Tapannenenunen, npssMOYrOJbHBIMA MapaJJIEIENUIe] U ero cBorcTa. [Ilupamuaa: N-yroiapHas
nupamp/ia, TpaHM W OCHOBAaHHME NIHMpaMHbl,; OOKOBas W IOJHAs IOBEPXHOCTb IMUPAMUJbI;
npaBWIbHAasg M yceu€HHas MNHupaMuga. OJEMEHTbl MNpU3Mbl W nupamuabl. [IpaBuibHbIE
MHOTOTPaHHHMKH: MOHSATHE NMPAaBUIBHOTO MHOIOIPDAaHHUKA; MpPaBUJIbHAs IpHU3Ma U IPAaBUIbHASA
NUpaMKJia; MpaBUiIbHAasl TpeyrojbHas MUpamMuia U IpaBUIbHBIN TeTpasap; kyO. [Ipeacrapnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’Ap, HoJeKa’Ap M Hukocadap. CedeHus NOpU3MBI U
MAPaMU/BL.

CuMMeTpHst B IIPOCTPAHCTBE: CHUMMETPHsI OTHOCUTENIBHO TOYKH, NMPSAMOM, IIOCKOCTH.
DneMEeHThl CUMMETPUU B TMpaMuiax, napasuieienurneiax, paBuIbHbIX MHOTOTpaHHUKAX.
Bbluuciienue 31eMEHTOB MHOTOIpaHHMKOB: pEOpa, auaroHanu, yriasl. [lnomans OoxoBoi
MIOBEPXHOCTU W IIOJIHOM ITOBEPXHOCTH MPSAMOM NPHU3MBI, IUIOLIAJAb OCHOBAaHMM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
NPaBWIBHON NHUpamMuAbl, TeOpeMa O IUloumaau yceu€éHHo mnupamuibl. [loHste 06 oObEMe.
O06BEM nupamMusl, IPU3MBI.

[lonobusie Tena B mpocTpaHcTBe. COOTHOUIEHMSI MEXIY IUIOMIAISMU TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

I[TNTAHUPYEMBIE PE3VIJIBTATDBI
JIMYHOCTHBIE PE3VIJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yueOHOro mnpenmera «MaremaTuka»
XapaKTEepPU3YITCS:
I'paxkjaHCcKOE BOCIIUTAHUE:
c(OpPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YyYaroMIerocst Kak akTUBHOTO U OTBETCTBEHHOT'O
YjieHa  poCCHiickoro  oOmiecTBa,  IMpEJICTaBIEHMEM O  MaTeMaTHYecKHMX  OCHOBax
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBIEHUH, NpOLEeAyp TIpakJaHCKOTO oOlecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJIEHCTBOBaTh C COLMAIbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHHEM.



[TarpuoTnyeckoe BoCIUTaHUE:
c(OPMHPOBAHHOCTHIO POCCUICKOW Tpa)KIaHCKOW HJICHTUYHOCTH, YBaKEHHUS K IMPOLUIOMY U
HACTOSIIEMY POCCUMCKOW MAaTEMAaTHKH, HEHHOCTHBIM OTHOLIEHUEM K JOCTHUKEHUSM POCCUUCKUX
MaTEMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUN B
JIpyrux HayKaxX, TEXHOJIOTUAX, chepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHHEM JIyXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapoja; chOpMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMUsI, STUYECKOTO TMOBEJCHHS, CBSI3aHHOTO C IMPAKTUYECKUM MPUMEHEHUEM JIOCTHUKEHUU
HAayKd U JIEATEIBbHOCTBIO YYEHOT0; OCO3HAHUEM JIMYHOI'O BKJIAa/Ja B MOCTPOEHUE YCTOMYUBOIO
Oyy1iero.

DCTeTUYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKJIIOYas ICTETHUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEUICHUH, pacCyKIeHUI; BOCIPUUMUYNBOCTHIO K MAaTEeMaTHUYECKUM acleKTam
Pa3IMYHBIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIUTAHUE:
c(hOpMUPOBAHHOCTHIO YMEHHUSI NMPUMEHATh MAaTEMaTUYECKUE 3HAHHUS B MHTEpPEcax 3JI0pOBOTO U
Oe3omacHoro oOpa3a KH3HH, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3I0pPOBBIO (370pOBOE
NUTaHWe, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTHBIXA, PeryisipHas (U3HUecKas aKTHBHOCTB);
buznueckoro COBEPILIEHCTBOBAHMUS, npu 3aHATHUAX CHOPTHUBHO-03/I0POBUTEIILHON
JeSATETbHOCTBIO.

TpynoBoe BociUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IICHHOCTH TPYIOIOOHS; HHTEPECOM K Pa3IMdHbIM cdepam
npodeccCuoHaNbHOM NesTeNbHOCTH, CBA3aHHBIM C MATEMATUKOW U €€ MPHIIOKEHUSIMU, YMEHUEM
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccur H pealu30BBIBATH COOCTBCHHBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO U CIOCOOHOCTHIO K MaTeMaTH4ecKoMy O0Opa3oBaHUIO U
caMo00pa3oBaHUI0 Ha TPOTSDKCHWHW BCEW JKU3HHM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
PELICHUH IPAKTUYECKUX 3a]]a4 MATEMaTH4YE€CKOM HAPaBICHHOCTH.

DKOJIOrM4eCcKoe BOCIIUTAHUE:!
c(OpPMUPOBAHHOCTBIO  JKOJOTHYECKOW  KYIbTYphl, TMOHUMAaHUEM BJIUSHHUS  COIMAIBHO-
HKOHOMHUYECKUX TIPOILIECCOB HA COCTOSHHE MPUPOJHONW W COIMAIBHOW Cpeibl, OCO3HAHUEM
I00AaNbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUeHTalued Ha  MpUMEHEHHe
MaTeMaTUYeCKUX 3HAHWW JJIA PEIICHUs 33a/1ad B 00JaCTH OKPYKAIOIICH Cpenbl, MIIaHUPOBAHUS
MOCTYTIKOB ¥ OLIEHKU UX BO3MOHBIX MOCIEACTBUMN ISl OKPYKAIOLIEH Cpeibl.

[{leHHOCTH HAYYHOTO MTO3HAHMUSL:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKl U OOIIECTBEHHON TMpaKTHK{, IMOHUMAHHEM MAaTeMAaTHYeCKOM HaykKu Kak cQepbl
YeJIOBEUECKON JIEATEIbHOCTH, 3TAOB €€ pa3BUTUSA M 3HAUYMMOCTH JJIs Pa3BUTHS LMBUIN3AINY;
OBJIQJICHHEM SI3BIKOM MAaT€MAaTUKH W MaTEeMaTUYeCKOW KYJIbTypOW KaK CpPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJISATh HPOEKTHYID M HCCIEAOBATENIbCKYI JIESTENbHOCTh
WHJUBUIYAIHHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3VYJIbTATHI

MeramnpeaMeTHbie  pe3yabTaThl  OCBOCHHSI ~ MPOTPAaMMBI  y4eOHOTO  mMpeameTa
«MaremaTtuka» XapaKTEePU3YIOTCA OBJIQJICHUEM
YHUBEPCATIbHBIMU HO3HABAMENbHBIMU OCUCBUAMU, — YHUBEPCATbHOIMU — KOMMYHUKAMUBHBIMU
oeticmeusamMuU, YHUBEPCATIbHLIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1) Yuusepcanvuvie nosnasamenvrole oeticmeaus, obecneuusaiom popmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00YUarowmuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIowe20 Mupd;
npuUMeHeHue J102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHutl pabomamso ¢ ungopmayueti).
bazoBble mornueckue neMCTBUS:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKH MAaTEMaTUYECKHX OOBEKTOB, MOHSATHH,
OTHONIICHUN MEXIy MOHATUAMH, (OPMYIUPOBATH OINpEACTEHUs] MOHATHI; yCTaHABIUBATh



CYILLIECTBEHHBIH MPHU3HAK KJIacCU(PHUKAIIMU, OCHOBAHUS JUIsl 0000IEHUSI U CPAaBHEHUS, KPUTEPUU
MPOBOAMMOIO aHAIIN3A;
BOCIIPUHUMATh, (GOpPMYyIUPOBaTH W MNPEOOpa3OBbIBATh CYXACHUS: YTBEpAUTEIbHBIE U
OTpUIATENIbHBIC, eANHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,
BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpeUHsl B (haKkTax, TaHHBIX,
HAOIOJICHUSAX W YTBEPXKICHUSAX, NpeiaraTh KPUTEPHUH ISl BBISABICHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUUI;
JIeNIaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHUBHBIX ¥ HHIYKTUBHBIX
YMO3aKIIYeHHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;
MPOBOANTH CAMOCTOSITEIBHO J[OKA3aTEIhCTBA MATEMAaTUYECKUX YTBEPKICHHUH (TpsSMbIE M OT
IPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIUIO, TMPUBOAUTH MPUMEPbl U  KOHTPIPUMEPSI;
000CHOBBIBATh COOCTBEHHBIC CY)KICHHSI U BHIBOJIBI;
BbIOMpaTh crnoco0 pemieHuss yd4eOHOW 3a/auu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEILICHUS,
BEIOMpaTh HAHOOJIeE TOIXOSIINN C Y4ETOM CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPUEB).
ba3oBble nccnenoBaTenbCKue 1eUCTBUSA:
UCIIOJIb30BaTh BONPOCHI KAaK WCCIEAOBATEIBCKUNA WHCTPYMEHT TIO3HAHUS, (DOPMYIHpPOBATH
BONPOCH], (UKCHpYIOIIME MPOTUBOpEUYHe, MpoOiIeMy, yCTaHABIUMBAaTh HCKOMOE U JaHHOE,
(GbOopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINIO0, MHEHUE;
MPOBOAUTH CAMOCTOSITENIbHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEOBAHUE IO YCTAHOBICHHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBICHHS, MPOIECCa, BBISIBICHUIO 3aBUCHMOCTEH
MEXy 00bEKTaMH, SIBICHUSMU, MPOIIECCAMU;
CaMOCTOSITENILHO (OPMYJIUPOBAaTh O0OOIMIEHUS M BBIBOABI 10 pPe3yJibTaTaM IPOBEAEHHOTO
HaAOII0/IEHUs], UCCIIeI0OBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX Pe3yIbTaTOB, BHIBOJAOB U
000011IEeHHI;
MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHUE IMPOIlEcca, a TaKKe BBIIBUTaTh MPEATOIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBHSIX.
Pa6ota ¢ nuadopmanueii:
BBISBJISTh JACPUIUTH MH(DOPMAIMH, JAHHBIX, HEOOXOAMMBIX JJII OTBETAa HA BOMPOC M JUIS
pelleHus 3aa4H;
BEIOMpaTh ~ WMHQPOpPMAIIMIO W3  WCTOYHHUKOB  PA3IMYHBIX  THUIOB,  aHAJIM3UPOBATH,
CUCTEeMAaTU3UpPOBaTh W MHTEPHPETUPOBATH HH(POPMAIMIO pPA3TUYHBIX BHUIOB U  GopM
MIPEJICTaBIICHHUS,
CTPYKTYpUpOBaTh HH(POPMAIINIO, MPEICTaBIATh €€ B pa3inuHbIX (popmax, HILTIOCTPUPOBATH
rpaduyecku;
OIICHUBATh HAJEKHOCTh MHPOPMAIINH 110 CAMOCTOATEIHHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) YHueepcanvhbie KOMMYHUKaMUGHble OeUcmeus, 0becneuusaiom c@opmupo8anHoCcms
COYUANBHBIX HABLIKOE 00YYAIOUUXCAL.
OO61eHue:
BOCTIPUHUMATH U (POPMYIHPOBATH CY>KJIEHHUS B COOTBETCTBUU C YCIOBUSMU U LENSIMHU OOIIECHUS;
SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3pPEHUS B YCTHBIX M INMHCHMEHHBIX TEKCTaX,
JaBaTh TIOSCHEHUS IO X0y PEIICHHUs 3a/1a4, KOMMEHTHUPOBAThH MONyUYEHHBINH Pe3yIbTaT;
B XoJie¢ OOCYXICHHS 3aJaBaTh BOINPOCHI IO CYIIECTBY OOCYKITAaeMOW TEMBbI, MPOOJIEMEI,
pelaeMoil 3a/a4um, BBHICKA3bIBaTh WICH, HAICJICHHbIE HAa MOWCK PEIICHUS;, COMOCTaBISATh CBOU
CYXKICHHS C CYXKJICHUSMHU JIPYTHUX YYaCTHHKOB JHAJiora, OOHAPYKWUBATh Pa3]IMYME M CXOICTBO
MO3UINI; B KOPPEKTHOU (hopMe (HOpMyITHpPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;
MPEJCTABISITh  Pe3yJIbTaThl PEIMICHUS 3aJaud, OJKCIIEPUMEHTa, WCCIICOBAHMS, IIPOCKTa;
CaMOCTOSITENIbHO BBIOMpAaTh (QopMaT BBICTYIUIEHUS C Yy4€TOM 3aJad TpPE3eHTAlUd |
0COOEHHOCTEN ayJUTOPHH.
CoTpyaAHHUECTBO:
MOHMMATh W WCIOJIh30BaTh IMPEUMYIIECTBA KOMAHIHOW W WHAWBHIYAIbHOH pabOTHI IpU
pelieHur y4eOHBIX 3a/ay; TNPUHUMATH IIellb COBMECTHOM JEATEeIhbHOCTH, IUIAHUPOBATH



OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeAcisaTh BHIBI pabOT, MTOTOBApUBATHCS, OOCYKIATh
MIPOLIECC U PE3YJIbTAT padOThI; 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYHIOBBIX ¢Gopmax paboTel (00CYyX aeHUs, OOMEH MHEHHH, «MO3TOBBIC
HITYpPMBI» M HWHBIC); BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JEHCTBUSA C
IpPYTMMH 4JI€HaMHU KOMAaHJbl; OIICHMBATh KauyeCTBO CBOEr0 BKJaJa B OOMIMI MPOIYKT IO
KPUTEPHIM, CHOPMYITHMPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUSI.

3) Vuueepcanvnoie peeynsimusnvie delicmeus, obecneuusaiom  QoOpMuUposanue  CMbiCIO8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranuzanusi:

COCTaBJIATh IUIAH, aJTOPUTM pEIIeHUs 3aJadyd, BBIOUPATh CIOCOO pemeHHs ¢ y4EToM
UMEIOLINXCSA PECYypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMU IIO3HABATEIBHOW PE(PIEKCHMH KaK OCO3HAHUS COBEpPUIAEMBIX ACUCTBUN U
MBICITUTENIBHBIX ~ IPOLIECCOB, MX  Pe3yJbTaTOB; BIAJeTh CHOCOOAMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U pe3yJibTaTa pelIeHNns MaTeMaTUUeCKOH 3aauu;

NpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh TMpU pEIICHUH 3a7add, BHOCHUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, NAHHBIX, HANIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM, OOBACHATh NPUUYUHBI TOCTUKEHUS WU
HEJOCTH)KCHHSI  pe3yJlbTaTOB  ACSITENBHOCTH, HAXOAUTh  OMMOKY, JaBaThb  OLEHKY
IPUOOPETEHHOMY OIIBITY.

[MPEAMETHBIE PE3YJIBTATHI

10 KJIIACC

OnepupoBath MOHATHAMU: TOUKA, IPSAMas, IIOCKOCTb.

ITpyMeHATh aKCHOMBI CTEPEOMETPUH U CIEACTBHUS U3 HUX IIPU PEILIEHUN T€OMETPUUECKHUX 3a1a4.
OnepupoBaTh NOHATUAMU: NapaIEIbHOCTh U MEPIEHANKYIIPHOCTD MPSAMBIX U MJIOCKOCTEH.
KnaccugunupoBars B3auMHOE paclookKeHHe NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.
OnepupoBaTh MOHATUSAMU: JBYTPAaHHBIA yTOJ, TPaHU JBYTPaHHOIO yria, pedpo ABYTPAHHOTO
yTJ1a; JINHEHHBIA yToJI ABYTPAHHOIO YIUIa; IPayCcHas Mepa JByTpaHHOIO yTJa.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBINYKJIBI M HEBBINTYKJIbI MHOTOIpAaHHUK,
AJIEMEHTBHl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (NHMpamMuaa; NOpuU3Ma, MPSIMOYTOJbHBIN
napanjenenunen, Kyo).

KnaccugunupoBaTe MHOrOrpaHHUKH, BBIOMpas OCHOBaHUS AJsl Kiaccu(UKauu (BBIIYKIbIE U
HEBBIMTYKJIbIE MHOTOTPAaHHUKHU; NPABWJIBHBIE MHOTOTPAaHHUKH; NPSAMbIE M HAKJIOHHBIE IPU3MBI,
napauieJIeTUuIe bl ).

OnepupoBarh NOHATHAMU: CEKYIAs TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBSACHATH MPUHITUATIBI TOCTPOCHUS CEUCHHH, HCTIONB3YSI METO]] CJICIOB.

CtpouTh ceueHHsi MHOTOIPAaHHMKOB METOJIOM CII€IOB, BBIMOJHATH (BBIHOCHBIE) IIJIOCKHE
YepTeXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaum Ha HaXOXKAECHHWE TEOMETPUYECKMX BEJIMYMH MO o0paszliaM WU ajJropuTMam,
MPUMEHSISI U3BECTHBIE aHAJTMTUYECKHE METOJbl NMPU PEIICHUH CTaHJApTHBIX MaTeMaTHYeCKHX
3a/1a4 Ha BBIYHCIIEHUE PACCTOSHUN MEXIy IBYMS TOUKAaMHU, OT TOUKH 1O MPSIMOH, OT TOUKH J0
IJIOCKOCTH, MEXAY CKPEIINBAIOIUMUCS MPSIMBIMHU.

Pemate 3amauM Ha HaXOXKJICHHE TE€OMETPHUUYECKHX BEJIMYMH 1O oO0paslaM HIu
aIropuT™MaM, TMPUMEHSS HU3BECTHbIE AHATUTHYECKUE METOJbl TMPU PEUIeHHH CTaHAapTHBIX
MaTEMaTUYECKUX 337a4 Ha BBIYHUCIEHHUE YIJIOB MEXAY CKPELIMBAIOIIMMUCS MPSIMBIMH, MEXIY
MPSIMOM U TJIOCKOCTHIO, MY TUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Bbrunciaste 00bEMBI M IUIONMIANX TOBEPXHOCTEH MHOTOIPAHHUKOB (MpU3Ma, MHPaMUIa) C
OpUMEHeHHEeM (OpPMYJ; BBIYMCIATH COOTHOIIEHHUS MEXIy IUIOIAASMU TOBEPXHOCTEH,
00bEMaMH OT00HBIX MHOTOTPaHHHUKOB.
OHepI/IpOBaTb MOHATHUAMU: CUMMETpPUA B INPOCTPAHCTBE; LHCHTP, OCh U INIOCKOCTH CUMMCTPHUH,
IICHTP, OCh U TNIOCKOCTh CHMMETPUH (DUTYPBI.
W3Bnekatb, mpeoOpa3oBbIBaTb W HHTEPIPETUPOBATH HMHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX HUrypax, NPEACTABICHHYIO Ha YePTekKax U PUCYHKAX.
[MpumeHsTr  reoMerpuyeckue  (GakThl I PEHICHHS  CTEPEOMETPHUECKUX  3aad,
HPEINOJararoMX HECKOJIBKO IAroB PEIICHUs, €CIH YCJIOBUS MPUMEHEHHS 3aJaHbl B SBHON
dopme.

[TpuMeHATh TPOCTEHIIME MPOTrPaMMHBIC CPEJCTBA M DJICKTPOHHO-KOMMYHHUKAI[MOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUCCKUX 3a/1au.
[IpuBOAUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPHPOJC M JKU3HH, PAcliO3HABATh
NPOSIBJICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.
[IpuMeHATh TOJyYEHHbIC 3HAHHWS HA MPAKTUKE: AaHAIW3UPOBATh pEajbHbIC CHUTYAIl[MH |
MNPUMCHATH HN3YYCHHBIC IIOHATUSA B mpounecce IIOUCKa peuicHuA MaTeMaTN4YCCKN
cOpMyJTHPOBAHHON MPOOJIEMBI, MOJIEIMPOBATh pEabHbIC CHTYallMH Ha SI3bIKE I'€OMETPHUH,
UCCIICIOBATh IMOCTPOCHHBIC MOJICIN C HCIIOJIB30BAHUEM T€OMETPUYCCKHX TOHATHH M TEOpeM,
anmapata anreOpbl; peniath MPaKTHYECKUE 3a/1a4H, CBA3aHHbBIC C HAXOKICHUEM F€OMETPUIECKUX
BCJIIMYHH.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC

Ne | HammeHoBaHUE pa3eiioB KonuuecTBo yacoB DnekTpoHHbIC (IU(PPOBHIE)

/1 Y T€M IIPOTPaMMBI Bcero | Kont [Ipaxk 00pa3zoBaTesbHbIE PECYPCHI

paboThl | pab

1 BBenenue B 10 https://resh.edu.ru/subject/17/10/
CTEPEOMETPHIO

2 [IpsiMbIe ¥ TIIOCKOCTH B 12 1 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE.
[TapamiensHOCTB
MPSIMBIX U IJIOCKOCTEN

3 [lepneHauKyIIPHOCTD 12 https://resh.edu.ru/subject/17/10/
MPSIMBIX M IJIOCKOCTEMN

4 VYribl MeXAy NPSMBIMU U 10 1 https://resh.edu.ru/subject/17/10/
IIOCKOCTSIMU

5 MHororpanHuKH 11 1 https://resh.edu.ru/subject/17/10/

6 O0BEMBI 9 1 https://resh.edu.ru/subject/17/10/
MHOTOTPaHHUKOB

7 [ToBTOpEHME: ceueHus, 4 1 https://resh.edu.ru/subject/17/10/
PacCTOSTHUS U YTJIBI

J106aBUTb CTPOKY

OBLIEE KOJIMYECTBO 68 5 0

YACOB I10 I[TPOTPAMME




ITOYPOYHOE IINTAHUPOBAHHUE
10 KUIIACC

Tema ypoka

KomnyectBo yacos

Bcero

Konr
pab

IIpax
pab

Jlata
U3Yy4YCHHUS

[Ipumevanwne

OCHOBHBIE TIOHSITHS CTEPEOMETPUH: TOYKA,
npsiMasi, MI0CKOCTh, MpocTpaHcTBo. [IpaBuiia
n300paKeHMs Ha pUCYHKAX: H300paKeHUs
TJIOCKOCTEH, MapaylIeIbHBIX MPSIMBIX
(OTpE3KOB), CepeAMHBI OTPE3Ka

[lousTus: NepeceKarommecs 1miI0CKOCTH,
MNEPECCKAIMNECA NIpsAMas U IJIOCKOCTh

IHousTus: MepeCcCKarommecs miI0CKOCTH,
NEPECCKAIMECA NIpsAMad U IJIOCKOCTh

3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
n300pakeHNe MHOTOTPaHHUKOB Ha PUCYHKaX,
Ha MPOEKIMOHHBIX YePTEkKaAX

HauanbsHbie cBeeHUS 0 KyOe U mupaMujie, ux
pa3BépTku u Mojaenu. CeueHus
MHOT'OT'PAaHHUKOB

HavanbHble cBesieHus o kyoe u nupamujie, ux
pa3BEpTKU U Moaenu. CedeHus
MHOTOTPaHHUKOB

[TonsiTHe 06 aKCHOMATHYECKOM OCTPOCHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX

[ToHsiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUU
CTCPCOMETPHHN: aKCUOMBI CTCPCOMCTPUU U
CJIICOACTBHUA U3 HUX

[TonsiTe 06 akcMOMaTHYECKOM MOCTPOESHUU
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U
CJEICTBUS U3 HUX

10

[ToHsiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUU
CTCPCOMETPHHN: aKCUOMBI CTCPCOMCTPUU U
CJIICOACTBHUA U3 HUX

11

B3anmHOE pacnoyioxKeHue NpsiMbIX B
IIPOCTPAHCTBE: NIEPECEKArOIIMECs,
NapaJuleJIbHbIE U CKPEIMBAIOLINECS IPSIMbIE

12

[TapannenbHOCTh NPSMBIX U IUNIOCKOCTEN B
MPOCTPAHCTBE: NapalieNIbHbIE MPSIMBIE B
IIPOCTPAHCTBE; NAPAJLICIBHOCTh TPEX MPSIMBIX

13

[TapaneapHOCTh NPSIMBIX U TUIOCKOCTEN B
npoctpaHcTse: [IapamienbHOCT IPSAMON U
IJIOCKOCTH

14

Vw1 ¢ COHAITpaBJICHHBIMU CTOPOHAMM

15

Yroa Mexay NpsIMbIMU B IPOCTPAHCTBE

16

YroJs1 MeXIy NPSIMBIMU B TPOCTPAHCTBE

17

HapaJ'IJ'ICJIBHOCTB ILIOCKOCTEH: mapaJlyICJIbHBIC
IIJIOCKOCTH

N

18

CBoiicTBa MapaJiCJIbHBIX IUIOCKOCTEM

[N

19

[Tpocreiimue npocTpaHCTBEHHbIE (GUTYpHI HA




IUIOCKOCTH: TETPA3AP, Ky0O, mapajuiesienumne

20 | [TocTpocHME CCUCHHIA 1

21 | [loctpoeHue ceueHui 1

22 | KonurposabHas pabora o teme "[Ipsmbic u 1
IUIOCKOCTH B mpocTpancTse. [lapauiebsHOCTh
NPSAMBIX U IJIOCKOCTEH"

23 | [lepneHIUKYISIPHOCTD TPSIMOM U TIOCKOCTH: 1
HEePICHIMKYJISIPHBIC IPSMbIC B IPOCTPAHCTBE

24 | TIpsiMble Tapasuie/IbHBIC U 1
HEPICHIUKYJISIPHBIE K TNIOCKOCTH

25 | [IpsiMble mapajuie/ibHbIE U 1
HEePICHIMKYISIPHBIC K TNIOCKOCTH

26 | [Ipu3HaK NeprECHAUKYISPHOCTH IPSIMO U 1
IIOCKOCTH

27 | Tlpu3HaK NePHEeHANKYIAPHOCTH MPSIMOU H 1
IIOCKOCTH

28 | Teopema 0 HpsAMO¥ NEPIICHIUKYIISIPHON 1
IIOCKOCTH

29 | Teopema 0 psMO# NEPIICHIUKYIISIPHON 1
IIOCKOCTH

30 | Teopema o mpsMO¥i NEPIICHIUKYIISIPHON 1
IIOCKOCTH

31 | IleprieHauKyIsip ¥ HAKJIOHHBIC: PACCTOSIHUE 1
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
HPSIMOIA JI0 TUIOCKOCTH

32 | [leprieHOUKYJISIP ¥ HAKIIOHHBIC: PACCTOSHHE 1
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
HPSIMOIA JI0 TUIOCKOCTH

33 | [lepnieHIUKYJISIp ¥ HAKIIOHHBIC: PACCTOSHHE 1
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
MPSMOM JI0 TIJIOCKOCTH

34 | TleprieHaUKYIISp ¥ HAKJIOHHBIC: PACCTOSIHUE 1
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
HPSIMOIA JI0 TUIOCKOCTH

35 | Yrubl B IPOCTPAHCTBE: YIOJI MEKIY MPSIMOMA 1
¥ IUIOCKOCTBIO

36 | JIByrpaHHBIN yroJ, TUHEHHBIH yroi 1
JIBYTPaHHOTO yTIJja

37 | IByrpaHHbI{ yroJ, TUHEHHBIH yroi 1
JIBYTPaHHOTO yTIJja

38 | [lepneHAUKYISIPHOCTD TUIOCKOCTEH: MPU3HAK 1
HEPIEHIUKYISIPHOCTHU JIBYX INIOCKOCTEH

39 | IleprneHAUKYIAPHOCTD TIOCKOCTEH: MPU3HAK 1
TePICHIMKYJIIPHOCTH JIBYX TUIOCKOCTEN

40 | [eprieHIUKYIISIPHOCTD TIOCKOCTEH: MPU3HAK 1
TEPICHIMKYJIIPHOCTH JIBYX TUTOCKOCTEN

41 | TeopeMma o TpEX MepHEHIUKYJISIpax 1

42 | Teopema o TpEX MepICHIUKYISIpax 1

43 | Teopema o TpEX MepreHIUKYJISIpax 1

44 | KontpompHast paboTa o TeMam 1

"IlepneHIMKYISIPHOCTD NPSIMBIX U




iockocTe" u "YTibl MeXAy IPSIMBIMU U
IJIOCKOCTSIMU"

45

ITousTue MHOI'OrpaHHUKa, OCHOBHBIC
OJIEMCHTEI MHOI'OI'paHHHUKA, BBIITYKIIBIE U
HCBBIITYKJIBIC MHOT'OT'PAHHHUKH pa3BépTKa
MHOI'OI'paHHHKA

46

IIpusma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHUA IIPU3MBI; IIpsIMas U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS TIOBEPXHOCTD
IIPU3MBI

47

[Tapayenenunen, NpsAMOYTOJIbHBII
napajuieJienune]l U ero CBOMCTBa

48

[Tupamuja: n-yrospHas nupamuia, rpaHu u
OCHOBaHME IIMPaMU/Ibl; OOKOBas U MOJIHAS
MOBEPXHOCTh MUPAMU/IbL; IPaBUIIbHAS U
yceu€HHas NUpaMua

49

HpaBI/IJH)HI)IG MHOTI'OTpaHHUKH: ITIOHATUC
NPaBUJIBHOTO MHOTOTPAaHHUKA; ITPABUIIbHAS
Hpu3Ma U NpaBUIbHAA [MUpaMUIa;
npaBWIbHAS TPEYTOJIbHAS MUpaMUIa U
IIPABUJIbHBIN TETpadap; KyO

50

[IpencraBienue o NpaBUIbHBIX
MHOTOTPaHHHUKaX: OKTa’3p, 10AEKadIp U
UKOCadIp.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJILHO TOYKH, MPSMOH, TUIOCKOCTH.
DNeMEeHThl CAMMETPUU B TUPAMUIAX,
napajuiesenuneaax, mpaBuiIbHbIX
MHOTOTpaHHHKAX

52

Brruncnenue 351eMEeHTOB MHOTOTPAaHHUKOB:
péOpa, nuaroHaju, yrisl

53

[Tnomaas 60KOBOI MOBEPXHOCTH H TOJTHOM
MOBEPXHOCTHU MPSAMOI HNPU3MBI, IJIOIIA/b
OCHOBaHUH, TeopeMa 0 OOKOBON MTOBEPXHOCTHU
IPSIMOM TIPU3MBI

54

[Tnomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH MPABHILHON MUPaAMUJIBI,
Teopema O TIIOMAau OOKOBOM MOBEPXHOCTH
YCEYEHHOU MUPaMUIbI

55

KonTponbHast pabota no teme
"MHororpanHuKu"

56

[Mousatue 00 00BEME

57

O0bEéM TUpaMHUIBI

58

O0bEM TUpaMHUIBI

59

O06bEM upamMu/Ibl

60

O0BEéM TUpaMHUIBI

61

O06bEM IpU3MBI

62

O06BEM npu3MBbI

63

O06bEM IpU3MBI

64

Kontponbnas padota mo teme "OObEMBI
MHOTOTPaHHHUKOB"

L e




65 | TToBTOpeHue, 0000IIEHHE CHCTEMATH3ATIHS
3HaHui. [loctpoeHne ceueHuii B
MHOTI'OI'paHHUKC

66 | [loBTOpeHue, 0000IICHNE CHCTEMATH3AIIHS
3HaHUU. BbIYKCIIEHHE PACCTOSIHUI: MEXIY
JIBYMs TOYKaMH, OT TOYKHU 10 IPSIMOH, OT
TOYKH JI0 IIJIOCKOCTH, MEKLY
CKPEILMBAOIIUMUCS IPSIMBIMU

67 | UtoroBasi KOHTpOJIbHAs paboTa

68 | IloBTOpeHue, 0000IICHNE CHCTEMATH3AIIHS
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU, MEKIY
IIPSIMOM U INIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YTJI0B MEXKAY INIOCKOCTSIMHU

J106aBUTh CTPOKY

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68




