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IHOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamma yudebHOro kypca «['eomerpusi» 6a3oBoro ypoBHs s oOydaromuxcs 10 —11 kmaccoB paspaboTaHa Ha OCHOBE
®denepalibHOTO TOCYJApPCTBEHHOTO 00Pa30BaTEIbHOIO CTaHAApTa CpeaHero oomero oOpa3oBaHUs, ¢ YUETOM COBPEMEHHBIX MHPOBBIX TPeOOBAaHUMA,
NPEIbSBISAEMBIX K MaTeMaTHUYECKOMY OOpa3OBaHHIO, M TPATUIMKA poccHiickoro oOpasoBanus. Peanmszamus mporpammbl oOecriedrBaeT OBIIAJACHUE
KJIFOUEBBIMH KOMIIETEHLIUSAMHU, COCTABIIAIOIIMMU OCHOBY I CAMOpPa3BUTHUS U HEMPEPHIBHOTO O0pa30BaHUSA, LIEJIOCTHOCTH OOIIEKYIbTYPHOTO,
JIMYHOCTHOTO U TIO3HABATEJIbHOTO Pa3BUTHSI IMYHOCTH 00yUarOIIMXCS.

HOEJIM U3YYEHUSA YYEBHOI'O KYPCA

BakHocTh yueOHOTO Kypca T€OMETPHH Ha YPOBHE CPEIHEro 00IIero oopa3oBanus 00yCIOBICHA MPAKTHUECKONH 3HAYMMOCTBIO METAIIPEAMETHBIX
U TIpEJMETHBIX PE3YJIbTAaTOB OOyYCHHS T€OMETPHH B HANpPaBICHUH JMYHOCTHOTO PA3BUTUS OOydarommxcs, (GpopMupoBaHus (DYHKIHOHAIEHOU
MaTeMaTHYECKOW TPaMOTHOCTH, M3YYCHHUs APYTrUX YUEOHBIX AMCHUIUIMH. Pa3BuTHE y 0OydYaromIMXCsl MPaBHIBHBIX MPEICTABICHUH O CYIIHOCTH U
HpOI/ICXO)KI[CHI/II/I FeOMeTpI/I'-ICCKI/IX a6CTpaKHI/II\/’I, COOTHOIIICHHUHN peanLHoro n nJacaJIbHOIO, XapaKTepe OTpa)KeHI/Iﬂ MaTeMaTI/I‘IGCKOI\/'I HaYKOﬁ HBJ'ICHI/H\/JI n
MPOIECCOB PEAIbHOTO MHPA, MECTE TEOMETPHHM B CHUCTEME HAyK W POJIM MAaTeMaTHYECKOTO MOJICITMPOBAHUS B HAYYHOM IO3HAHMHU U B TPAKTUKE
CrocoOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YUAIIUXCS, a TAKKE KAY€CTB MBIIUICHUS, HEOOXOAUMBIX IJISl aJanTallid B COBPEMEHHOM
oO1ecTBe.

FCOMCTpI/I}I ABIACTCA OOJHHUM U3 0a30BBIX MpeaAMETOB HAa YPOBHC CPCAHCTO o61uer0 O6p330BaHI/I$I, TaK Kak 00ecrIeYrMBaeT BO3MOXKHOCTh HU3YyUCHUA
KaK JUCIUIIINH eCTeCTBeHHO'Hay‘{HOﬁ HAITpaBJICHHOCTH, TaK U FYMaHHTapHOﬁ.

Jlorndeckoe MBIIIJICHUEC, (bopMpreMoe IIpru U3y4YCHUU 06y‘-IaIOIJ_II/IMI/IC}I MMOHATUWHEIX OCHOB TCOMCTPHUU U TTOCTPOCHUU LCIOYKH JIOTHUCCKHUX
YTBep)K,ZIeHI/Iﬁ B X0A€ PCIICHUA TCOMETPUICCKUX 3a/lad, YMCHUEC BbIIBUTaTh U OIMMPOBEPraTb rioOTE3bI HEMOCPECACTBECHHO UCIIOJB3YHOTCA P PCUICHUN
3aaa4 CCTCCTBCHHO-HAYYHOI'O IUKJId, B YaCTHOCTHU U3 KypCa (I)I/IBI/IKI/I.

YMeHue OpUEeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX O0IACTSIX AEATEIbHOCTH uenoBeka. OpHUeHTaIus 4eloBeKa BO
BPEMEHH M MPOCTPAHCTBE — HEOOXOIMMOE YCJIOBHE €ro COLHUAIBHOrO OBbITHSA, (hOopMa OTpa)KEHUS OKPYXKAIOIIET0 MHpa, YCIOBHE YCIEUTHOIO
MO3HAHUS U aKTUBHOTO MpeoOpa3oBaHus AeHCTBUTENbHOCTH. ONeprupoBaHUE MPOCTPAHCTBEHHBIMU 00pazaMu OObEIUHSET pa3Hble BUIBI YUeOHOU U
TPYIOBOM NEATETBbHOCTH, SIBISETCA OJHUM M3 MPOPECCHOHATHHO BAXKHBIX KA4YECTB, NMOITOMY aKTyajbHa 3ajada (OPMUPOBAHUSA y OOYyUaIOIIUXCS



IMPOCTPAHCTBCHHOI'O MBIINUICHUA KaK pPasHOBHIHOCTH o6pa3Hor0 MBIIIJICHUSA — CYIIECTBEHHOI'O KOMIIOHCHTAa B IIOATOTOBKE K HpaKTI/I‘IeCKOﬁ
ACATCIIbHOCTU IO MHOTYM HAITPaBJICHUSM.

Llenp ocBoeHus mporpammbl ydeOHOro Kypca «['eomerpusi» Ha 0a30BOM ypoBHE O00ydeHHs — 00Imeo0pazoBaTeIbHOE M OOLICKYJIbTYPHOE
pa3BHUTHE OOYUArOIIUXCS Yepe3 oOecreueHre BO3MOXKHOCTH IMTPUOOPETCHHUS M UCIIOJIb30BaHUsl CHCTEMAaTHYECKUX TEOMETPUYCCKUX 3HAHHUN U ICHCTBUI,
crielii(UYHBIX TEOMETPUHM, BO3MOXHOCTH YCICHIHOIO IIPOAOJDKEHHS OOpa3oBaHUsl IO CIEHHATBHOCTSM, HE CBSA3aHHBIM C IPUKIAJIHBIM
UCII0JIb30BAHUEM T'€OMETPHUH.

[IporpamMma mo reomMeTpuu Ha 0a30BOM YpOBHE MpeIHA3HAuYeHa JJIsi OOYYAIOIIMXCS CPEIHEH INKOJBI, HE HWCHBITHIBABIIMX 3HAYUTEIBLHBIX
3aTpyJHEHUI Ha ypPOBHE OCHOBHOrO o00miero oOpa3zoBanus. Takum o0pa3om, oOydaromidecs Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIHe
MAaTE€MaTUUCCKHUEC YMCHUS, CBA3aHHBIC CO CHCHI/IQ)I/IKOI;’I reoMCeTpruu U HCO6XOI[I/IMI)IG AJId ’)KU3HU B COBPCMCHHOM O6HI€CTB€. KpOMe 3TOI'0, OHHU UMCHOT
BO3MOXKHOCTh H3y4YHTh TCOMETPHUI0 Oojice TIIyOOKO, €CIM B JaJbHCHIIIEM BO3HHUKHET HEOOXOJMMOCTh B TE€OMETPHUYCCKMX 3HAHHIX B
podhecCHOHATLHOM IS TEIILHOCTH.

JlocTrokeHue 1esTi OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEUICHHEM COOTBETCTBYIOIIMX 3a1ad. [IpHOpUTETHRIMU 33ajauaMi OCBOSHHSI Kypca
«["eomerpun» Ha 0a3oBoM ypoBHe B 10—11 kiaccax sIBISIFOTCS:

(dbopMHIpOBaHKE TPEACTABICHUS O TEOMETPHH KaK YaCTH MHUPOBOM KYJIbTYPHI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MHPOM;

(dbopMupoBaHUE MPEACTABICHUS O MHOTOTPAHHUKAX M TeJaX BPAIICHUS KaK O BaXHEHIIMX MAaTEeMAaTHYECKUX MOJENIX, MO3BOJISIONIUX OMHUCHIBATH U
M3y4yaTh PA3HBIE SIBICHUSA OKPYKAIOIIETO MUPA;

(dbopMHpoBaHHE YMEHHSI paclio3HaBaTh Ha YEPTEXax, MOJIEISIX U B PealbHOM MUPE MHOTOIPAaHHHUKH U Tella BpaIleHus;

OBJIaJICHHE METO/IaMHU PELLEHUS 3ajad Ha MOCTPOEHUS Ha U300pa’KEHUSIX MPOCTPAHCTBEHHBIX (PUTYP;

(dbopMHpoBaHKE YMEHHSI ONIEPUPOBATH OCHOBHBIMH MOHATUAMHU O MHOTOI'PaHHUKAX U TeJlaX BPAIllEHUs U UX OCHOBHBIMH CBOWCTBaMH;

OBJIaJICHHE AJITOPUTMAMH PEILIEHUs OCHOBHBIX THIOB 3aJay; (OPMUPOBAHHUE YMEHHS MPOBOIUTH HECIIOKHBIE JOKA3aTEJIbHBIE PACCYXKIIECHUS B XOJ€
peLIeHUs CTEPEOMETPUYECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COJEPIKAHUEM;

pa3BUTHE UHTEUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEN 00Yy4aroIuXCsl, M03HABATEIbHON aKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHUHN, KpUTHYHOCTH
MBIILLJIEHUS;

(dbopMupoBaHue PyHKIMOHAIBHON rPaMOTHOCTH, PEJIEBAHTHOW F€OMETPHUM: YMEHHUE PacliO3HABATh POSBICHUS T€OMETPUUECKUX MTOHATHI, 0ObEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CHUTYyalUsAX M TpPU H3YYEHUHM JPYIMX Y4YeOHBIX MPEIMETOB, NPOSIBICHHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, POopMyIHpoBaTh UX Ha A3bIKE TEOMETPHUH U CO3/1aBaTh T€OMETPUUYECKUE MOJIENH, IPUMEHSATh OCBOEHHBIM FreOMETPUUECKU anmnapar
JUIsl pelleHus IPAaKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIIPETUPOBATH U OLICHUBATH IIOJyYEHHBIE PE3YJILTATHI.

OTnuuuTeNbHOM 0COOEHHOCTBIO MTPOrPaMMBI SIBIISIETCS BKJIIOUEHUE B KypC CTEPEOMETPUHU B Hayajle ero U3y4yeHHs 3ajiad, peliaeMbIX Ha ypOBHE
WHTYUTUBHOTO TMO3HAHUS, U ONpeAeNEéHHbIM 00pa3oM oOpraHu3oBaHHas padoTa HaJ HHUMH, YTO CIIOCOOCTBYIOT pPAa3BUTHIO JIOTUYECKOTO U
IIPOCTPAHCTBEHHOT'O MBILUIEHUS, CTUMYJIUPYET IPOTEKAHNE UHTYUTUBHBIX IIPOLIECCOB, MOTUBHUPYET K JaIbHEUILIEMY N3YUEHHIO IPEAMETA.



[Ipenmourenue oTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHUs, TO €CTh TEOpPETUYECKHME 3HAHUS HMEIOT B CBOEH OCHOBE
YYBCTBEHHOCTb IIPEIMETHO-IIPAKTUYECKON JEATENIbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUM Yy YydaluXxcsi B Kypce CTEPEOMETPHUM
MIPOBOAMTCS 3a CUET pelleHus 3a/1a4 Ha CO3[JaHie MPOCTPAHCTBEHHBIX 00pa30B M 3a[a4 Ha OlEepUpOBaHUE NMPOCTPAHCTBEHHBIMU 0Opazamu. Co3aHue
o0pasa MpOBOJIUTCS C OMOPOM Ha HATIAAHOCTH, & ONEPUPOBAHUE O00PA30M — B YCIOBHUSAX OTBJICUCHHUS OT HATJISAHOCTH, MBICIEHHOTO W3MEHEHHS €ro
HCXOJIHOTO COAEPKAHUS.

OcHoBHBIE coziepkaTesibHbIe JIMHUU Kypca «I'eomerpun» B 10—11 kiaccax: «MHororpanHukn», «IIpsMbie U IIIOCKOCTH B IPOCTpaHCTBEY, «Temna
BpalleHus», «BeKTopsl U KOOpAWHATHI B MPOCTpaHCTBE». DOPMUPOBAHME JIOTHYECKMX YMEHHH pacmpelensercs He TOJBKO MO COJAep)KaTelbHbIM
JUHUSAM, HO U 110 TO1aM 0O0YYEeHHS Ha YPOBHE CPEIHETO 001Iero oopa3oBaHusl.

Copepxanue 00pa30BaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM pE3yJbTaTaM OCBOEHHUS pabodeil mporpammbl, paclpeAesiEéHHbIM [0 rojam
oOyueHus, CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAJICHHE T€OMETPUYCCKUMHU MOHATUSIMU U HABBIKAMU OCYLIECTBIISIIOCH MOCIEIOBATEILHO U

MMOoCTYNnaTrCJbHO, C CO6JIIOI{€HI/I€M InpuHIUIIa MTPECMCTBCHHOCTH, yTOOBI HOBEIC 3HAHUS BKIIOYAINCH B 06IlIy10 CUCTCMY TI'COMCTPHUYCCKUX
Hpe,[[CTaBJ'ICHI/Iﬁ O6y‘IaIOIJ_[I/IXC$I, pacinupiasa 1 er'Iy'6J'I$I${ Cé, 06pa3y;1 IMPOYHbIC MHOKCCTBCHHBIC CBA3HU.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenmne reomerpun otrBoauTcs 2 yaca B Heaento B 10 kiacce u 1 wac B Hemenmio B 11 kimacce, Bcero 3a aBa roga oOydenus - 102 yueOHBIX
gaca.COJJEP’ KAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsimble ¥ MJIIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC TTOHSTHUS CTCPCOMCTPHHU. TO‘-II(E[, npsamasd, II0CKOCTb, IMPOCTPAHCTBO. [ToussTHe 00 aKCHMOMATHYECKOM MOCTPOCHUHU CTCPCOMCTPUU:
AKCUOMBI CTEPECOMETPUHN U CIICACTBUA U3 HUX.

Bzanmuoe PACIIOIOKECHUE IPAMBIX B IMTPOCTPAHCTBE. MEPECCKAOIMUCCA, TapAJIJICITIBHBIC U CKPCIIUBAIOIINECS ITPAMBIC. HapaJ'IJ'IeJ'II)HOCTI) IMPAMBIX
U TIJIOCKOCTEH B MIPOCTPAHCTBEC: MApaJICIIBHBIC ITPAMBIC B IIPOCTPAHCTBE; MApalJICIIBHOCTD TpéX MPAMBIX; MMAPAJICIIBHOCTD l'IpSIMOI\/II 1 TIJIOCKOCTH. YTIIBI



C COHAIpaBJIEHHBIMH CTOPOHAMH; YIOJ MEXAYy MpSAMBIMU B MpocTpaHcTBe. [lapamiensHOCTh MIOCKOCTEH: MapasuiesbHble IIOCKOCTH; CBOMCTBA
napajuieNIbHBIX IocKocTel. [IpocTeiimue npocTpancTBeHHbIE (PUTYPBI HA TUIOCKOCTH: TETPadp, KyO, mapajiesenuel; HOCTPOCHUE CEYCHUH.

[lepneHIUKYNSAPHOCTh NPSIMOM M IUIOCKOCTH: NEPIEHIUKYJISAPHBIE MPSMBIE B IPOCTPAHCTBE, MPsIMbIE MapajlieibHbIE U NEPIEHIUKYIISIPHBIE K
IJIOCKOCTH, NMPU3HAK MEPIEHAUKYISIPHOCTH NPSAMOM M IIOCKOCTH, TEOPEMA O MPSMON NMEPHEHAUKYISIPHON MIOCKOCTH. YTIIbl B IIPOCTPAHCTBE: YO
MEXy NPSMOM M IUIOCKOCTBIO; ABYI'PAaHHBIM YroOJI, JIMHEWHBIM yroJl ABYTPaHHOrO yria. lIeprneHauKynsp M HakJIOHHBIE: PACCTOSHUE OT TOYKH IO
IUIOCKOCTH, PACCTOSHUE OT TMpsIMOM J0 IUIOCKOCTH, NpOeKmHs (Urypsl Ha IUIOCKOCTh. [lepneHAuKyIspHOCTh IUIOCKOCTEH: MpPU3HAK
NEPIEHIUKYJIIPHOCTHU ABYX IUIOCKOCTEH. Teopema o TpéX NepneHauKyspax.

MHororpaHHMKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBINYKJIBIE M HEBBIIYKIblE MHOI'OIPAaHHHMKH; pa3BEPTKa MHOIOI'PAaHHHKA.
[Tpusma: n-yronpHass OpuU3Ma; TPaHM M OCHOBAHMS MPU3MBL, MpsAMas W HAKJIOHHAs IPU3MbI; OOKOBas M TIOJIHAs IOBEPXHOCTb IPU3MBI.
[MTapannenenunen, NpsiIMOYTOIBHBIN MapaieIenuNe u ero cBoiicTea. [lupamuaa: N-yronpHas mupaMuia, TpaHd U OCHOBAHUE MTUPAMUIbI; OOKOBas U
II0JIHAsl TOBEPXHOCTh MUPAMUJbL; NMPaBUWIbHAS U yCeUEHHAs MUpaMuAa. DJIEMEHThl NPU3Mbl U NHUpaMubl. [IpaBuiibHbIE MHOTOTPAaHHUKHU: MOHSTHE
IIPaBWJIBHOI'O MHOTOIPAaHHUKA; MpaBUJIbHAS MpPU3Ma U IpaBWIbHAs MUpPAMUAA; IPaBUIIbHAS TPEYrojibHas NUpaMuja U NMpaBUWIbHBIA TeTpasap; KyO.
IIpencraBnenue o NpaBUIbHBIX MHOTOIPAHHHUKAX: OKTA3P, 10JIeKadAp U uKkocasap. CeueHus Mpu3Mbl U TUPAMUIbIL.

CI/IMMeTpI/IH B IIPOCTPAHCTBC. CUMMCTpPUA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIEMEHTHI CUMMCTpPHUHU B IIUPaAMUAX, ITAPAJIICICIIUIICAAX,
IMPpaBUJIbHBIX MHOTI'OI'paHHUKAax.

Bbruncnenue 351€MEHTOB MHOTOTpaHHHMKOB: pEOpa, nuaroHanu, yribl. Ilnomanbs OOKOBOM HMOBEPXHOCTHM W IOJHOM MOBEPXHOCTU MPSMON
MPU3MBI, TUIONIA/Ib OCHOBaHUi, TeopeMa 0 OOKOBOM MOBEPXHOCTU MpsiMOi mpu3Mebl. [Inomans 60KOBOIM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBLHON

MMpaMM/JIbl, TeOpeMa O IuIoaau yceu€HHon nupaMuel. [Tonstue 06 06béMe. OOBEM MUpaMuUIbl, IPU3MBI.

[Tono6uble Tena B npocTpaHcTBe. COOTHOLIEHUS MEXKY MIIOLIAISIMU [TOBEPXHOCTEN, 00bEMaMHM MOA00OHBIX TEJI.

11 KJIACC

Tena BpameHnus



[{umuHIpruveckasl MOBEPXHOCTh, 00pa3yIoIIue MUIMHIPUICCKOW MOBEPXHOCTH, OCh IMIMHAPHYCCKON MOBEPXHOCTU. L[MIuHAp: OCHOBaHUS U
O0KOBast MOBEPXHOCTh, 00Pa3yIoIIasi U OCh; IIIONIAb OOKOBOW U MOJTHON MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolire KOHUUECKOW MOBEPXHOCTH, OCh M BEpIIMHA KOHMYECKON MOBEpXHOCTU. KOHYC: OCHOBaHWE U BEPIINHA,
00pasyromias ¥ OCh; IO (b OOKOBOU U IMOJIHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolIye U BbICOTA; OCHOBAHUS M OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AMaMeTp; IUIOIaab MOBEPXHOCTH cepbl. B3anMmHoe pacmonoskeHue chepbl U IIOCKOCTH; KacaTelbHask INIOCKOCTh
K cdepe; mromanb chepsl.

N306paxenue Ten BpalieHUs Ha MII0CKOCTH. Pa3BépTka numuHapa U KoHyca.

KOM6I/IHaI_II/II/I TCJI Bpall€CHUA WU MHOI'OI'PAHHUKOB. MHOFOFpaHHI/IK, OIMMCAHHBIM OKOJIO C(i)epbl; C(bepa, BIIMCaHHAsA B MHOI'OI'PAHHUK, HUJIM TCJIO
BpalllCHUsI.

[Tonsitue 06 00bEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tell. TeopeMa 06 00bEME MPSAMOYTOIBLHOTO Mapalienenuneaa u cieAacTsus u3 He€. O0beEM
mIHHIpa, KoHyca. O0bEM 1mapa v miomaas cQepel.

[TomoGHBIe Tena B mpocTpaHcTBe. COOTHOMICHHUST MY IUIOMIAIIMU TIOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEII.

Ceuenust nunuHapa (MapajuiebHO U MEPIEHIUKYISIPHO OCH), CEYEHHS KOHYca (MapalijieIbHOE OCHOBAHHMIO M MPOXOJSAIIee Yepe3 BEPIIUHY),
CeueHus 1Iapa.

BeKTopbl H KOOPpAMHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu U B npoctpaHcTBe. Cll0KEHHE U BBIYMTAHHE BEKTOPOB. YMHOKEHUE BEKTOpa Ha 4yHclo. Pa3noxeHue BeKTopa Mo TpEM
HEKOMIUIaHApHBIM BekTopaM. lIpaBuno mnapamnenenunena. Pemenue 3agad, CBA3aHHBIX C IPUMEHEHUEM MPABWI JACUCTBUH C BEKTOPAMH.
[IpsmoyronbHast cucremMa KoopauHaT B mnpocrpaHcTBe. KoopaunaTtel BekTopa. IIpocrelimme 3agaun B KOOpAMHATaX. YTOJM MEXAY BEKTOPAMH.
CkansipHO€ TPOU3BEJIEHUE BEKTOPOB. BbluMciieHHE YITIOB MEXIy HpSIMBIMH M IJIOCKOCTAMHU. KOOpAMHAaTHO-BEKTOPHBIM METOJ MpHU PpPELIeHUU
F€OMETPUYECKHX 3a/1ad.

INJIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI



JIMYHOCTHBIE PE3yabTATHI OCBOECHUS MPOrpaMMBbl ydeOHOro nmpeamera «MaTeMaTHKa» XapaKTepUu3yIOTCs:

I'paxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TPAXKJAHCKOM TMO3MIUM OOYyYarolerocss Kak aKTMBHOIO UM OTBETCTBEHHOTO YJI€Ha POCCHUICKOro OOIIecTBa,
MPEJCTaBICHUEM O MAaTEMAaTUYECKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH, MPOLEIyp Ipa)kIaHCKOro olmiecTBa (BBIOOPHI,
OIIPOCHI U 11p.), YMEHHEM B3aUMOJICHICTBOBATh C COLMAIIBHBIMU MHCTUTYTAMU B COOTBETCTBUM € UX (YHKLIMAMU M Ha3HAYEHUEM.

IIaTpuoTnyeckoe BOCIUTAHHE:

C(OPMHPOBAHHOCTBIO  POCCHMCKOM  TPaKJAHCKOW  WACHTHYHOCTH, YBOXEHHUS K  MPOUUIOMY M  HACTOSIIEMY  POCCHICKOMN
MaTEMaTHKH, [ICHHOCTHBIM OTHOLIEHUEM K TOCTHKEHUSAM POCCUHMCKUX MAaTEMAaTHKOB U POCCUICKON MaTEMAaTHYECKOM IIKOJIBI, K MCIIOJIb30BAHUIO dTUX
TOCTIDKEHHUH B IPYTrUX HayKax, TEXHOJIOTHSX, cpepax IKOHOMHKH.

I[yXOBHO-HpaBCTBeHHOFO BOCIIUTAHUA:

OCO3HaHMEM JIyXOBHBIX LIEHHOCTEH pOCCUICKOro Hapoaa; c(hOpMUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHMUS, STHUECKOTO MOBEAEHUS, CBA3aHHOTO
C MPAaKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAYKH U JeSITeIbHOCThIO YUEHOI0; OCO3HAHUEM JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHMBOIO OYAyIIEro.

IcTeTHYECKOE BOCIUTAHUE:

ACTETUYECKUM OTHOLIEHHMEM K MHUpY, BKJIOYas ICTETUKY MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, pEIIeHHH, pacCyXIEeHUM;
BOCIIPUMMYHUBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJ0B HCKYCCTBA.

duznuyeckoe BOCIUTAHUE:
c(hOpMHUPOBAHHOCTHIO YMEHHs MPUMEHITh MaTeMaTHYECKHE 3HAHHS B MHTEPECax 3J0POBOTO M 0€30MmacHOro o0pasa »KW3HH, OTBETCTBEHHOTO
OTHOIICHUS K CBOEMY 3JI0pPOBBIO (370pOBOE MHUTaHWE, COANIAHCHPOBAHHBIM PEKUM 3aHATHH W OTABIXA, peryisipHas (u3ndeckass aKTHBHOCTB);

CbI/ISI/I‘—IeCKOFO COBCPUICHCTBOBAHUS, ITPH 3aHATUAX CHOpTI/IBHO-OS}IOpOBI/ITeJII)HOfI JCATCIIBHOCTBIO.

TpynoBoe Bocniuranue:



TOTOBHOCTBIO K TPYAY, OCO3HaHUEM LIEHHOCTHU TPYAOII00MS; HHTEPECOM K pa3ndHbIM chepaM npopecCuOHANbHON AesITeTbHOCTH, CBA3aHHBIM C
MaTeMaTHKOW U €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymied mpodeccuu M pearu30BBIBaTH COOCTBEHHBIC KHU3HEHHBIC
IUTaHbI; TOTOBHOCTBIO M CIOCOOHOCTHIO K MaTeMaTHMYeCKOMYy OOpa3oBaHUIO M CaMOOOpPa30BaHMIO Ha MPOTSHKEHUU BCEH JKUM3HU; TOTOBHOCTBIO K
aKTUBHOMY y4YacCTHIO B PELICHUH NPAKTUYECKUX 33]1a4 MaTEMaTH4YECKON HAIPaBJIE€HHOCTH.

IKOJIOrHYeCKoe BOCMIUTAHHUE:

c(OPMHUPOBAHHOCTHIO IKOJIOTHYECKON KYJIbTYPhI, IOHUMAHUEM BIUSHUS COIMATbHO-9KOHOMUYECKHX IPOIIECCOB HA COCTOSIHHE MPHPOIHON U
COLIMAJILHOW Cpelibl, OCO3HAHHEM TII00AIBHOTO XapaKTepa JKOJOTHYECKHX IMPOoOJieM; OpHEeHTalMell Ha MPUMEHEHUE MATeMAaTUYeCKUX 3HAHWHU IS
peIIeHHs 33/1a4 B 00JIACTH OKPYIKAIOIIEH Cpeibl, INTAHUPOBAHMS MTOCTYIIKOB M OLIEHKH UX BO3MOYHBIX ITOCIICICTBUH JIJIsl OKPY)KAIOIIEH CPEe/Ibl.

IleHHOCTH HAYYHOI O TO3HAHMS:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOW MPAKTHKH, TOHUMAHUEM
MaTeMaTHYECKON HAayKH Kak c(epbl YeIOBEUYCCKON NEATEIBHOCTH, JTAoOB €€ pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHUS IIMBHJIM3AIMH; OBJIAJICHUEM

SI3BIKOM MaTEMaTHKH M MaTeMaTHUCCKOM KyJII)TypOfI KaK CpCACTBOM IMO3HAHHA MHPaA, TOTOBHOCTBIO OCYHICCTBIIATH IIPOCKTHYIO U UCCICAOBATCIILCKYTO
ACATCIIbHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble  pe3yNbTaThl  OCBOGHHUS  MporpamMmbl  ydeOHOro  mpeamera  «MaTemMaTHKa»  XapaKTEPU3YIOTCS  OBJIAJICHUEM
YHUBEPCATHHBIMU HO3HABAMENbHBIMU OCUCBUAMU, VHUBEPCATILHBIMU — KOMMYHUKAMUBHLIMU — OCliCMBUAMY,  VHUBEPCATbHbIMU — pe2yIsiMUSHbIMU
oelcmeausamu.

1) Vuusepcanvuvie nosnasamenvhvle oeticmausi, 0becneyusaron Gopmuposanue 6a308blx KOSHUMUGHbIX NPOYECCO8 00yUalouuxcs (0ceoeHue
Memo008 NOZHAHUS OKPYHCAIOWe20 MUpa,; NpUMeHeHue 102U4eCKUx, UCcie008amenbCKux onepayuli, ymeHui pabomams ¢ ungopmayueti).

Ba3oBble J1ornyeckue a1eiicTBUA:



BBISIBJIATh U XApPaKTEpU30BaTh CYILECTBEHHbIE NMPU3HAKU MAaTEMAaTHYECKUX OOBEKTOB, MOHATHH, OTHOIIEHUH MEXAy HMOHATUSAMH; (HOPMYIHPOBATH
OTIpeJIeJICHUs] IOHATHUH; YCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KJIacCH(PHUKAINU, OCHOBAHUSA JUI1 000OIICHUS U CPAaBHEHUS, KPUTEPUU MTPOBOIUMOTO
aHaln3a;

BOCIIPUHUMATh, (HOPMYyITUPOBATh U MPE0OPa30BHIBATE CYKICHUS: YTBEpAUTEIbHbBIC U OTPULIATENIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,
BBISIBJIAITh MAaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M INPOTHBOpeuYus B (hakTax, JAHHBIX, HAOMIOACHUAX M YTBEPXKICHHSX; Ipelaratb
KPUTEPUU ISl BBISIBICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€IYKTUBHBIX U MHIYKTHUBHBIX YMO3aKIIOUEHNUN, YMO3aKIIOUCHHUH 110 aHAJIOTUU;

IMPOBOAUTE CaMOCTOATCIIBHO A0Ka3aTCJIbCTBA MATEMATHYCCKUX YTBer(I[eHI/Iﬁ (HpHMI)Ie n oT HpOTI/IBHOFO), BBICTpanBaTh apryMCHTAllUIO, IIPUBOAUTH
IIPUMEPEI 1 KOHTPIIPUMEDPHI; 000CHOBEIBATh COOCTBEHHEBIE CYXKIACHUA U BBIBOJBI,

BBIOMpPATh CIOCOO pemeHus y4eOHOM 3aaadyn (CpaBHUBATh HECKOJIBKO BApUAHTOB pEIICHUs, BHIOMpaTh HauOojiee MOAXOAALIIMA C Y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBbIe HccienoBaTeJbCKe JeHCTBUA:

HCIOJIb30BaTh BOIPOCHI KaK MCCIENOBATENbCKUI MHCTPYMEHT IMO3HaHUsS; (OpMynHpoBaTh BOMPOCH], (DUKCHPYIOIIKME MPOTUBOpEUYUe, Mpodiemy,
yCTaHaBIMBATh UICKOMOE U JIaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

MIPOBOJMTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHKE 110 YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 0ObheKTa, SIBICHUS,
MpolLecca, BBISIBICHUIO 3aBUCUMOCTEH MeX1y 00BEKTaMU, SIBICHUSAMHU, TPOIIECCAMH;

CaMOCTOSITENTLHO (DOPMYITHPOBATH OOOOIICHHS W BBIBOABI IO PE3yiIbTaTaM MPOBEAEHHOTO HAOIIOJCHUS, UCCICIOBAHUS, OICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yIbTaTOB, BEIBOJIOB M 000OIIECHNUI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIJIBUTATH MIPEANOIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmueii:
BBISIBIIATH IePUITUTHI HHDOpMAIUHU, JaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA HA BOTPOC U I PEIICHUS 3a/1a4H;
BBIOMpaTh MHPOPMAIUIO U3 MCTOUYHUKOB PA3IMUYHBIX THUIIOB, aHAIM3UPOBATh, CUCTEMATHU3HPOBATh M MHTEPIPETUPOBATH MH(MOPMAIIUIO PA3ITUYHBIX
BUJIOB U (DOPM NpeACTaBICHUS;
CTPYKTYpUPOBaTh HH(HOPMAIIHIO, TPEJICTABISTH €€ B PA3IMYHBIX (JopMax, WILTIOCTPUPOBATH TpapUUecKH;
OLIEHMBATh HAAEKHOCTh HH(OPMALIMY [TO CAMOCTOSATENBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.
2) Yuueepcanvrvie KOMMYHUKAMUBHbBIE Oelicmausl, 00ecneuusarom chopmMupo8aHHOCnb COYUATbHBIX HABLIKOG 00YHAIOUWUXCAL.

Oo0urenne:

BOCIIpUHUMATL U (pOpMy.HI/IpOBaTB CYXKACHUA B COOTBCTCTBHUU C YCIIOBUSAMH U LCIISIMU 06H_ICHI/ISI; SICHO, TOYHO, I'PAMOTHO BBLIPAXKATh CBOIO TOYKY
3pC€HUA B YCTHBIX U IIMCBMCHHBIX TCKCTAX, 1aBATh IMMOACHCHHUS 110 XO4Y PCHICHUA 3aa4i, KOMMCHTUPOBATDH HOHy‘lCHHBIfI pe3yiIbTart,



B X0j1€ 00CYX/I€HHU 337aBaTh BOMPOCHI M0 CYHIECTBY 00CYX AaeMOi TeMbl, MpoOIeMbl, pelaeMoii 3a7auu, BEICKAa3bIBaTh UJEH, HAalleJIEHHbIE Ha MOUCK
PEILIEHHS; COMOCTABIATh CBOM CYXKJIEHUS C CYXICHUSMH JAPYIHX YUYACTHUKOB JHAJIOra, OOHAPYKMUBATh PAa3JIMYMe U CXOJCTBO MO3HMIUN; B KOPPEKTHON
dbopme hopMynHupoBaTh pa3HOTIaCcHs, CBOM BO3PAKEHUS;
MNPpCACTABJIATL PC3YJIbTAaThl PCHICHUA 3aJa4dd, SKCIICPUMCEHTA, UCCIICAOBAHUA, IMPOCKTA, CAMOCTOATCIBHO BLI6I/IpaTb q)OpMaT BBICTYIUJICHUSA C y‘-IéTOM
3aJ1a4 Mpe3eHTali U 0COOEHHOCTEN ay TUTOPHH.

CoTpyaHnuecTBo:

MOHMMATh W MCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOM M MHIMBHUIYaJIbHON pabOTHI MpH pEUIeHUH Y4YEeOHBIX 3ajad; MPUHUMATh LIE€JIb COBMECTHOMN
JeSATeNbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOH paboThI, pacmpenensTh BUABI padOT, JOrOBapuUBaTHCS, OOCYXAATh MPOIECC U Pe3yabTar
paboThl; 060011aTh MHEHUS HECKOJIBKHX JIFOJICH;

Y4acTBOBaTh B TPYINIOBBIX (opMmax paboTel (0OCykIeHHs, OOMEH MHEHUH, «MO3TOBBIC IITYPMBD» M HWHBIC); BBINOJHATH CBOI YacTh pabOTHl U
KOOp/JMHUPOBaTb CBOM JEHCTBUSA C JPYTMMHU 4WIE€HAMHM KOMAaH/bI; OLICHWBaTh KayeCTBO CBOErO BKJIaJa B OOLIMI NPOAYKT IO KPUTEPHSM,
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aMOACHCTBHSL.

3) Yuusepcanvuvie pecynsamuensie oeiicmeus, obecneuusaiom GopmuposaHue cCMblci08blX YCMAHOBOK U ICUSHEHHBIX HABLIKO8 TUUHOCU.
Camoopranu3anusi:

COCTaBJIATSH IUIaH, aITOPUTM PEIICHHS 33/1a49H, BHIOUPATh CIIOCO0 PEeIICHHUS ¢ y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BApUAHTHI PEHICHUH ¢ y4ETOM HOBOW MH(pOpMaLIUU.
CaMOKOHTPOJIb:

BJIaJIeTh HaBBIKAMU 1O3HABATEIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB; BIAIETh
crocobaMy caMOIIPOBEPKH, CAMOKOHTPOJIS ITpoLiecca U pe3yJibTaTa pelieHHsl MaTeMaTH4YeCKON 3a1auH;

NPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BOHUKHYTh MPHU PELICHUH 3a/1a4M, BHOCUTHh KOPPEKTUBBI B IESATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAaHHBIX, HAJIEHHBIX OIINOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3y/bTaTa LIEJIH U YCIOBUAM, OOBACHATh MPUUUHBI JOCTHKEHHS UM HEJOCTH)KEHUS PE3yJIbTaTOB JesTeIbHOCTH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY NIPUOOPETEHHOMY OMBITY.

NPEAMETHBIE PE3YJBbTATHBI



10 KJTACC

OnepupoBarh NOHATHAMU: TOYKA, NIPsMAas, INIOCKOCTb.

IIpuMeHTh aKCMOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX IIPU PEIICHUN T'€OMETPUYECKUX 3a/1ay.
OnepupoBarh NOHATUAMU: APAJLIEIBHOCTD U NIEPICHAUKYIISIPHOCTD NPSMBIX U IUNIOCKOCTEH.
KnaccugunupoBars B3aMMHOE pacioioKeHUE NPSIMbIX U IUIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JIBYTPaHHBIA YToOJI, TPAaHU JBYTPAHHOrO yrijla, peOpo [BYIpaHHOTO YIJIa; JIMHEHHBIM YroJl JABYIPAaHHOTO YIJIa;
rpajycHas Mepa JABYIpaHHOI'O yria.

OnepupoBath MOHATHUSAMH: MHOIOTPAHHUK, BBITYKJIBII U HEBBIMYKJIbI MHOTOI'PAaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, IPAaBUIIbHBIA MHOTOTPAHHUK.
PacrioznaBaTh OCHOBHBIE BU/Ibl MHOTOTPAaHHUKOB (IIMpaMKIa; Ipu3Ma, NpsMOYToIbHbIN Napasuienaenunes, Kyo).

KnaccupunupoBare MHOTOTpaHHUKH, BbIOMpass OCHOBaHMS JUIsl KiIacCU(UKALMM (BBIMYKJIblE M HEBBINYKJIBIE MHOTOIPAaHHUKH; HPABUJIbHBIE
MHOTOTPaHHUKU; IPSIMbIE U HAKJIIOHHBIE TIPU3MBI, TTapaJlJICIETIUIIE IbI).

OnepupoBarh NOHATUAMU: CEKYIasl NIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.
OOBACHATH NPUHLIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIEI0B.

Crtpouth cedeHHs MHOTOTPaHHUKOB METOJIOM CJIEIOB, BBIIOJIHATE (BBIHOCHBIE) MIJIOCKHE YEPTEKU U3 PUCYHKOB IPOCTBIX 00BEMHBIX (PUTYDP: BUJ
CBEpXY, COOKY, CHU3Y.

Pemrats 3aaa4i Ha HaXOXACHHUEC I'COMCTPUYCCKUX BCIIMYHH I10 06pa3uaM WA aJirOpuTMaM, NpUMEHSS U3BECCTHBIC aHAIIUTUYCCKUEC METOABI IIPU
peIICHUN CTAHAAPTHBIX MATCMATUUYCCKHUX 3a/la4 HAa BbIYUCIICHUC paCCTO}IHI/Iﬁ MCXKAY ABYMS TOYKaMH, OT TOUKHU O Hp}IMOﬁ, OT TOYKH OO IIIIOCKOCTH,
MCXKAY CKPCIIMBAOIIUMHACA IMTPAMBIMH.



PemraTs 3aaa4i Ha HaXOXACHHUEC NrCOMCTPUYCCKUX BCIMYHH I10 06pa3uaM WA aJilrOpuTMaM, NpUMEHIA U3BECTHBIC aHAIUTUYCCKHUEC METOAbBI ITPU
PCIICHUN CTAaHAAPTHBIX MAaTCMATUYCCKUX 3alda4 Ha BbIYUCIICHUC YIJIOB MCKAY CKPCUHIMBAIONIUMUCH MTPAMBIMHA, MCIKIY HpSIMOfI U IIJIOCKOCTBIO, MCKIY
IUIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB.

Boruncnsate 00bEMBI U IUIOIMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB (IpHU3Ma, MUpaMuia) ¢ IpUMeHeHUueM (opMys; BBIUUCIATH COOTHOIICHUS
MEXy IUIOIA MU TOBEPXHOCTEH, 00bEMaMU MOJOOHBIX MHOTOTPAHHHUKOB.

OHepI/IpOBaTB IMOHATHUAMU: CUMMETPHUA B IPOCTPAHCTBE,; HEHTP, OCh U IJIOCKOCTH CUMMETPHHU; ICHTP, OCh U IIJIOCKOCTh CUMMETPUHN (le"ypr.

W3Bnekarb, npeoOpa3oBbIBaTh U HHTEPHIPETUPOBATH HH(POPMALMIO O MPOCTPAHCTBEHHBIX T'€OMETpUYECKUX (UTYypax, MPEJCTABICHHYIO Ha
YepTekKax U pUCYHKaX.

[IpumensTh reomeTpruyeckue (axkThl JUIsl PELICHUS] CTEPEOMETPUUYECKUX 3aj1ay, MPEANOoIaraloluuX HECKOJIbKO IIAroB pPEIIeHUs, €CIU YCIOBUS
PUMEHEHHS 33JJaHbI B IBHOH opMme.

[IpuMeHATH npocTeiIre MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKHX 3a/1a4.

[IpuBOIUTE IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEMN B IPUPOLE U )KU3HU, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

IIpuMeHsTh MONydYEHHBIE 3HAHMSI HA NMPAKTUKE: aHAJIM3UPOBATH PEAJbHBIE CUTYallud W MPUMEHITh W3YYECHHBIE NOHATHUS B MPOILECCE MOHUCKA
pelIeHrs MaTeMaTH4eCKH CPOpPMYIUPOBAHHON MPOOJIEMBbl, MOAECTUPOBATh pEAIbHbIE CUTYal[MM Ha SI3bIKE F€OMETPHH, UCCIIEN0BaTh MOCTPOCHHBIE

MOZCIIN € HUCIOJIb30BAHUEM T'COMETPHUYCCKUX MOHATUU U TCOpPEM, alrapara anre6pLI; peuraTh HNPAaKTUYCCKUEC 3ala4i, CBA3AHHBIC C HAXOKIACHUCM
reOMCTPHUICCKUX BCIINYHH.

11 KJIACC

OmnepupoBaTh NOHATHAMU: LIMIHHAPHUECKAs TOBEPXHOCTh, 00pa3ylolue HMINHAPUIECKON MOBEPXHOCTH; IIUINH/P; KOHUYECKasi IOBEPXHOCTb,
o0pa3yromye KOHUYECKO! TTOBEPXHOCTH, KOHYC; cpepruuecKasi IOBEPXHOCTb.

Pacmo3naBate Tena Bpamenust (MUIWHIDP, KOHYC, cdepa u map).



OOBACHATH CITOCOOBI TTOTYYCHHUSI TEJT BPAIICHUSI.
KnaccuduiupoBars B3auMHOE pacnoiOxKeHHe CPephl U TNIOCKOCTH.

OnepupoBarh MOHATUSIMU: IIAPOBON CETMEHT, OCHOBAaHUE CEIMEHTa, BHICOTA CETMEHTA; IIapOBOM CIJIOM, OCHOBAHMUE IIAPOBOrO CJIOS, BHICOTA
IIapOBOTO CJIOS; IIAPOBOI CEKTOP.

Boruncnsate 005EMBI U IIOIIAIU TOBEPXHOCTEH Te BpallleHHsl, FEOMETPUUECKUX Tell C MpUMEHeHHeM (GpopmyI.

OnepupoBarh MOHITUSIMH: MHOTOTPAaHHUK, BIHMCAHHBIN B cepy U ONMHUCAHHBIM OKOJIO cepbl; cdepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpallleHUSI.

BbruncnsiTe COOTHOLICHHSI MEXKAY TUIOMIAIIMU MTOBEPXHOCTEH U 00bEMaMU MOT0OHBIX TE.
N306paxats n3yyaembie (GUTYPBI OT PYKH U C TPUMEHEHUEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BeImonHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY, CHU3Y; CTPOHTH CCUCHHS TEll
BpALLICHUS.

W3BnekaTb, MHTEPIPETUPOBATh U IMPeoOpa3oBBIBATh MH(DOPMAIMIO O MPOCTPAHCTBEHHBIX I'€OMETPHUECKUX (PUrypax, NMpeJCTaBICHHYIO Ha
YEepTekKax U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BeInmonHATE OEHCTBUS CIOXKEHHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa Ha YHCIO, OOBSICHSITh, KAKUMH CBOWCTBAMH OHU
00J1a1a10T.

[IpumensTH NpaBUiIO NapasuieIenunesa.

OHepI/IpOBaTI) MOHATUAMU: ACKAPTOBBI KOOPAWHATHEI B IIPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, paBEHCTBO BEKTOPOB, KOOPAHWHATEI BEKTOPA, YTOJI
MCKIY BEKTOPAMH, CKAJIIPHOC IMMPOU3BCACHUC BEKTOPOB, KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLI.

HaXOJII/ITI) CYMMY BCKTOPOB M INPOU3BCACHHUEC BCKTOPA HA YHCJIO, YI'OJI MCXKIY BEKTOpaMH, CKAIIAPHOC MPOU3BECACHUEC, paCKIaJAblBaTh BEKTOP I1O
ABYM HCKOJUJIMHCAPHLIM BCKTOpPAM.

3a,Z[aBaTL IJIOCKOCTh YPABHCHHUEM B I[eKapTOBOI‘/’I CUCTCMC KOOPpANHAT.



[IpumensTh reomeTpuyeckue (PaxkThl IS PEIICHUS CTEPEOMETPUUYECKUX 3a]ad, MPEANoaraloluX HECKOJIbKO IIaroB PelIeHUs, €CIU YCIOBUS
MIPUMCHEHHUS 33JIaHbI B IBHOU (hopMe.

Pemrats HpOCTCfIIHHG reOMCTPHUYCCKUC 3a1a4u Ha IPUMCHCHNEC BCKTOPHO-KOOPAWHATHOT'O METO/1A.

PemraTe 3aa4u Ha A0Ka3aTCJIbCTBO MAaTEMAaTHUYCCKHUX OTHOIIICHUU H HAaXO0XIACHUC I'€COMETPHUUYCCKUX BCIWYUH II0 06pa3uaM HJIK aJIrOpuT™Mam,
MMPUMCHAA U3BCCTHLIC MCTOAbI IIPU PCIICHHUU CTAHAAPTHBIX MATCMATUYCCKUX 3a/1a4.

[IpumensTH pocTee MPOrpaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUN CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoIUTE IpHUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B IIPUPOJIE U JKU3HU, PACIIO3HABATH IIPOSBICHUE 3aKOHOB FEOMETPUH B UCKYCCTBE.

IIpuMeHsTh MONy4YEHHBIE 3HAHMS HA NPAKTUKE: aHAJIM3UPOBATH PEAJbHBIE CUTyallud W IPUMEHSITh W3YYECHHBIE IOHATUSA B MPOLECCE IOHUCKA
peleHusi MaTeMaTu4ecku cHopMyTUpOBAHHON MPOOIEMBI, MOJICIUPOBATh PEAJbHBIE CHTYyallMd Ha SI3bIKE T€OMETPUH, HCCIIECAOBATh MOCTPOCHHBIC

MOJACIN C HMCIIOJB30BAHUCM I'COMCTPUYCCKHX MOHATUHA U TCOPEM, allllapara anre6pbl; peuiaTth MIPAKTHYCCKHC 3adadr, CBA3AHHLIC C HaAXOXKICHHUCM
reOMCTPHUICCKUX BCIIMYHH.

TemaTn4eckoe INIAHUPOBAHHUE 10 xaacc

Nerr | HamMeHnoBaHme pa3aeja, TEMbI IIPOrpaMMBbl Koaun4ecTBO 9acoB OcHoBHbBIE BUBbI N€eATCJIbHOCTH 3J'leKTp0HHO'
il nu(ppoBbIe
o0pa3oBaTeJibHbIE
pecypesl
BCEro | Kp
BBeaeHMe B cTepeoMeTpHIo 10
1 OcHOBHbIe IOHATUS CTEPEOMETPUHU: 1 AKTYyaJIu3MpoBaTh (bakThI u METO/IbI
TOYKa, IpsAIMas, JI0CKOCTb, TUTAHUMETPUH, PETICBAHTHBIEC TEME.
npoctpaHcTBo. [[paBuia U306 pakeHUst IMoayyaTs npeacTaBieHUs] O MPOCTPAHCTBEHHBIX
Ha PUCYHKax: U300pakeHus ¢urypax, pazOuparb mpocTeilliue mpaBuia
IJIOCKOCTEH, apaJ/ljleIbHbIX IPSAMBIX U300pakeHus STUX QUryp.
(oTpe3koB), cepeiJUHbI OTPe3Ka H3006paxkarh OpsSMyI0 U TNIOCKOCTh Ha PUCYHKE.
2 [loHATHA: NepeceKawIuecs NJIO0CKOCTH, 1 PacmosnaBaTh MHOrOTpaHHHKH, MHIPaMULY, KyO,
nepecekawluyecs npsiMasi v MJ0CKOCTb Ha3bIBATh X JJICMCHTEIL.
3 [ToHATHSA: MepeceKawIMecs MI0CKOCTH, 1 Jenats pUCYHOK Kyba, NHpamUiIbl, HAaXOIUTh
nepeceKaLHecs IpsiMast U IVI0CKOCTh OLIMOKY B HEBEPHBIX U300paKEHUSIX.




4 3HAaKOMCTBO C MHOTOTPAaHHHUKAaMH, 1 3HAKOMHUTBLCH C CCUCHHSIMH, C METOJOM CJIEIOB;
M300pakeHHe MHOTOIPAaHHUKOB Ha WCIIONb30BaATh ISl MOCTPOCHUS CEYEHUS METO]l
PUCYHKAaX, HAa IPOEKIIMOHHBIX YepTexax CJEI0B, KpAaTKO 3alKChIBaTh IIAard IMOCTPOCHUS

5 HayanbHble cBeieHUs 0 Kybe 1 1 CCUCHUAL.

NUpaMU/ie, UX pa3BEPTKU U MOJEJIH.
CeueHudg MHOTOTPaHHHUKOB Pacno3naBarthb BU CCUCHUSA

6 HawasibHbIE CBeA€HHUS 0 KyGe 1 1 Y OTHOIICHUH, B KOTOPBIX CEYCHHE ACITUT pedpa
MUpaMuU/e, UX Pa3BEPTKU U MOJEJH. Ky0a, HaXOUTh TUIOMIAb CCUCHHS.

CedeHHs] MHOTOTPAaHHUKOB Hcnoab3oBaTh nogo0ue mpy pemieHuu 3a71ad Ha

7 [ToHATHE 06 aKCHOMATHUYEeCKOM 1 TOCTPOEHHE CCUCHUH.

NOCTPOEHUU CTEPEOMETPHUU: aKCUOMBI
CTEPeOMeTPHH U CJIeACTBHS U3 HUX 3HAKOMHUTBLCHA ¢ AKCHOMAaTHYECKUM IMOCTPOCHUEM

3 TloHATHeE 06 AKCHOMATHIeCKOM 1 CTEPEOMETPUHU, C AKCHOMAMH CTEPEOMETPUH U
HOCTPOEHHY CTEPEOMETPHH: AKCHOMbI clencTBusAMH W3 HUX. MIocTpupoBaTh
CTGpGOMeTpI/II/I ¥ CJIeICTBUS U3 HUX AKCHUOMBEI PI/ICYHKaMI/I nu HpI/IMepaMI/I n3

9 [loussTHE 06 aKCHOMAaTHUYECKOM 1 OKpYXatollleii 00CTaHOBKH
NOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUHU U CJIE[ICTBUS U3 HUX

10 | MMoHATHE 06 aKCHOMATUYECKOM 1
NOCTPOEHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CJIe[ICTBUS U3 HUX
[IpsiMble U IIJIOCKOCTH B 12
npocrpaHcTae. [lapa/uiesIbHOCTb
NPSAMBIX U IVIOCKOCTEN

11 | BzaumHoe pacnoJio’keHue NPsIMbIX B 1 AKTyaJIu3MpoBaTh (hakThI " METO/IbI
NPOCTPAHCTBE: MepeceKarLuecs, MJIJAHUMETPUH, PEJIEBAHTHBIE TEME, IPOBOJIUTH
napasijieJibHble U CKpeluBaruecs AHAJIOTHH.
npsiMble epeuncasaTs BO3MOJKHBIC CITIOCOOBI

12 HapaﬂﬂeﬂbHOCTb NpPSAMBIX U 1 PaCIIOIOKCHUA JIBYX IPAMBIX B IPOCTPAHCTBE,
MJIOCKOCTEW B IPOCTPAHCTBE: WITIOCTPUPOBATE UX HA IPUMEpPAX.
napaJijieJibHble NPsSIMbIe B
NPOCTPAHCTBE; NapaJlyIeIbHOCTb TPEX HMasate onpeaejieHue CKPCIINBAIOIINUXCA
NPSIMBIX MPSIMBIX, dbopMynupoBaTh MPU3HAK

13 Hapaf[]lefleOCTb HpHMbIX H 1 CerHII/IBaIOHH/IXCH HpSIMI)IX nu HpI/IMeHSITB ero HpI/I

IIJIOCKOCTEHN B INPOCTPAHCTBE:!

pereHnu




[lapasieIbHOCTb NPSAMOM U JIOCKOCTHU

14 | Yraibl c coHanpaBJIeHHBIMH CTOPOHAMH 1

15 | Yros mexy npsiMbIMH B IPOCTPAHCTBE 1

16 | Yros Mmexay npsiMbIMH B IPOCTPAHCTBE 1

17 | [apasiesbHOCTD IJIOCKOCTEM: 1
napaJijieJibHble MJIOCKOCTU

18 | CoiicTBa mapaJiie/ibHbIX MJIOCKOCTEH 1

19 | Mpocreiiiine npocTpaHCTBEHHbIE 1
buUrypsl Ha JIOCKOCTH: TeTpa3Jp, KyoO,
napaJsuiesenuines

20 | [locTpoeHue ceyeHU 1

21 | llocTpoeHue ceyeHU M 1

3a1ad.

Pacno3sHaBath pu3My, Ha3bIBaTh €€ DIEMEHTBI.
Crpourb ceueHuss 1NpuU3Mbl Ha  TOTOBBIX
YepTeKax.

Ilepeuncasitb BO3MOXHBIE CHOCOOBI B3aUMHOI'O
pacroyioKeHuss  OpsIMOM M TUIOCKOCTH B
IIPOCTPAHCTBE, IPUBOAUTH COOTBETCTBYIOILHE
IIPUMEPBI U3 PEAIILHOM KU3HU.

JaBaTp omnpeneseHue MapauIeIbHOCTU MPSAMOU
U IIJIOCKOCTH.

®opMyJIMpOBaTh MNPH3HAK IApAJUIEIbHOCTU
IPSIMOM M IUIOCKOCTH, YTBEPKICHHUE O NPSIMOU
[IEPECEUEHUs] JIBYX IUIOCKOCTEH, IMPOXOIALINX
4yepes3 napajlyiesIbHbIE MPsSMBIE.

Pematp mnpakThyeckue 3asayd Ha IOCTPOEHUE
CE4YECHMI MHOIOTPaHHHUKA.

OO0BsICHATL Ciy4au B3aUMHOIO pPacCIOJIOKEHUS
IIJIOCKOCTEM.

JaBatb onpeaeaeHue HapajuIeIbHBIX
IIJIOCKOCTEM; IPUBOJIUTH IPUMEPBI

U3 peaslbHOM KU3HU M OKpY»Karoliei 00CTaHOBKH,
WJUTIOCTPUPYIOLIUE MTaPAIIICIIBHOCTD INIOCKOCTEN.
Hcnoab3oBarb NpU3HAK NApAICIbHOCTH ABYX
IIJIOCKOCTEH, CBOMCTBA MapajuIeIbHbIX
IIJIOCKOCTEM MPHU PEIICHUH 3a1a4 Ha IOCTPOCHHUE.
OO0BSICHATH, 4YTO HAa3bIBACTCS MapajlyIeNbHBIM
IIPOEKTUPOBAHMEM M KaK  BBIIOJIHAETCSA
MPOEKTUPOBaHKUE (PUTYpP HA MIIOCKOCTb.
HN300paxkars B  MapasIeNbHOM  IPOEKLINU
pa3Iu4HbIe T€OMETPUYECKHE (PUTYPHI.
MoaeanpoBaTh pEaNbHBIE CUTyallUd Ha s3bIKE
TE€OMETPHH, UCCIIEN0BATh IOCTPOCHHBIE MOJEIH C
HCIIOIb30BAHUEM I€OMETPUUECKUX IIOHATHMN.

Hcnoab3oBaTh IIpu PCHICHUU 3aaad Ha




IIOCTPOCHUC CEUCHHI ITOHATHE napaijaClIbHOCTH,
IIPpHU3HAKU U CBOMCTBaA napaJliCJIbHBIX MPSAMBIX Ha
IIJIIOCKOCTH

22 | KonTpoJsibHas pa6oTta Ne1 mo Teme
"[IpsAAMBIE ¥ IJIOCKOCTHU B
npocrpaHcrtse. [lapajies1bHOCTh
NpsAMBIX M IVIOCKOCTEN"
IlepneHAUKYJIAPHOCTb NPAMBIX U 12 AKTYyaJM3upoBaTh (bakTsl u METO/IbI
IVIOCKOCTEeH IUTAHUMETPUH, PEJIEeBAaHTHBIE TEME, IPOBOAUTH
23 | [lepneHAUKYJISIPHOCTD IPSIMOH U 1 aHaJIOruy.
IJIOCKOCTHU: epIEHJUKY IS PHbIE OO0bsACHATH, KaKOW yroa Ha3bIBaCTCS YIJIOM
NpsAMble B IPOCTPAHCTBE MCKAY IMEPECCKAOIMNMUCA IIpsAMbIMU,
24 | MpsiMble napaJuie/bHbIE U 1 CKPEUIMBAOIIUMHUCS MPSIMBIMH B IPOCTPAHCTBE.
NeprneHUKyJIApHbIE K IIJIOCKOCTH /laBaTe  onpejeieHHe  NEPICHIUKYIAPHBIX
25 | IpsiMble napasiesnbHbIe U 1 NpSAMBIX W OPSIMOM, NEPHNEHIAUKYJSIPHOM K
neprneHAMKYJIsIpHbIe K IIJIOCKOCTH IIOCKOCTH.
26 | [lpusHaK nepreHHKyIAPHOCTH 1 HaxoauTh yribl MeXIy CKpEIUBAIOIIMMUCS
HPAMOM M II0CKOCTH IPSIMBIMH B KyO€e U MUpaMu/e. }
27 | lpuaHaK nepreH MKy IApHOCTH 1 HpunozmevnpuMepm U3 pealbHOW JKU3HU W
IpAMOI H II0CKOCTH OKpy’Katomield O0OCTaHOBKH, WIIIOCTPUPYIOLIUE
78 | Teopema o MpsAMON HeDHeHANKYIADHON 1 MEPIIEHAUKYISIPHOCTD MPSIMBIX B MPOCTPAHCTBE U
p p pHIEHANKY AP o
NEePIEeHAUKYJIIPHOCTD MPSIMOM K TJIOCKOCTH.
IJIOCKOCTH
29 | TeopeMa o npsIMO¥ epHEHIUKYJISIPHOU 1 ®opMyIUPOBATH MTPU3HAK MTEPIICHIUKYISIPHOCTH
ILIOCKOCTH - — OpsiIMOM M TUIOCKOCTH, TPHUMEHSTh €ro Ha
30 | Teopema o npsAMOii MepreHAMKyIAPHOH 1 NPAKTUKE:  OOBACHATH  MEPHNEHAUKYISIPHOCTh
[LTIOCKOCTH peOpa KyOa u 1uaroHaiy ero rpaHu, KOTopas ero
31 | MlepnieHAMKYIAP U HAKIOHHBIE: 1 HE COJIEPKUT, HAXOJUTH JIMHY JHaroHaIn Kyoa.
pacCToAHME OT TOUKM A0 IIOCKOCTH, BBIUHCIIAT BBICOTY MPABHIBHOM TPEYroJbHON U
PacCTOAHHME OT MPAMOH A0 IJIOCKOCTH NPaBUJIBHONW YETHIPEXYTOJIBHOW TMHPaMHI 110
32 | llepneHAUKYJISIP U HAKJIOHHBIE: 1 JUIMHAM p&bep.
paccTosdHMe OT TOYKH /10 IIJIOCKOCTH, PemaTh 3a7auM Ha BBIYMCIICHHS, CBS3aHHBIE C
paccTosiHMe OT NPSIMO¥ /0 IJIOCKOCTH MEPIEHIUKYIISIPHOCTBIO IIPSIMOM U IUIOCKOCTH, C
33 | [lepnieHAUKYJISAP U HAKJIOHHBIE: 1

pacCTodAHHME OT TOYKH A0 IIJIOCKOCTH,
pacCTOAHHUE OT HpﬂMOﬁ J0 IIJIOCKOCTH

HUCITIOJIB30BaHHNEM npu
TIaHUMETPUUYCCKUX (I)aKTOB n MCTOO0B.

peleHnn




34 | llepneHAUKYJISIP U HAKJIOHHBIE: 1 OO0BsACHATH, YTO HA3BIBAIOT MEPIEHIUKYIIPOM U
paccTosiHUe OT TOYKH [J10 [IJIOCKOCTH, HAaKJIOHHOM M3 TOYKU K IIJIOCKOCTH; IPOEKLHEN
paccTosiHUE OT NPSAMOM [0 IJIOCKOCTH HAKJIOHHONW Ha IUIOCKOCTh. OOBSICHATH, 4YTO
Ha3bIBAETCSl  PACCTOSIHUEM: OT TOYKH  JO
IJIOCKOCTH; MEXIY napauIeIbHBIMU
IJIOCKOCTSIMU; MEXKIYy NPSAMOW M INapauleIbHOU
€l IUIOCKOCTBIO; MEXIy CKpELIUMBAIOLIMMUCS
MPSIMBIMU.
HaxoauThb 5TH paccTOsSHUSA B IPOCTBIX CIy4asX B
KyOe, mupamuie, Ipusme.
MopenupoBaTh peajibHblEe CUTyallMd Ha S3bIKE
re€OMETPUH, UCCIIE0BATh IOCTPOECHHBIE MOJIETH C
HCII0JIb30BAHUEM T'€OMETPUUECKUX
TOHSITUH.
HUcnonb3oBarh 1npu  pelieHWd  3aqad Ha
noctpoeHue  ceueHuit Teopemy Ilucaropa,
CBOMCTBA MPSIMOYTOJIbHBIX TPEYTOJbHUKOB

Yr/ibl MeXAY NPAMBIMHY U 10

IJIOCKOCTAMH

35 | YrJibl B IPOCTPAHCTBE: YTOJ MEXY 1 AKTyaJIu3MpoBaTh (hakThI " METO/IbI
NpPSAMOM U IJIOCKOCTBIO IUIAHUMETPUH, DPEJIEBAHTHBIE TEME, IPOBOJIUTH

36 | [IByrpaHHbIH yroJi, JUHEHHbIH Yo 1 aHAJIOTHH.

JIBYyTPaHHOrO yIJIa JaBaTb ompenesneHue yria MeEXIy MpAMOU U

37 | JIByrpaHHbIH yroJ1, JUHEHHBIN yTroJ 1 IVIOCKOCTBIO, (HOPMYINPOBATH TEOPEMy O TPEX
JIByTPaHHOTO yTJIa NEepIEeHANKYIIIpax 1 0OpaTHYIO K HEH.

38 | lepneHANKYIIPHOCTb IIOCKOCTEH: 1 Haxoauts yrona Mexay npsMoOi M IJIOCKOCTBIO B
NPU3HAK NEePIEH/AMKYIAPHOCTH ABYX MHOTOTPaHHHKE, ~ PAacCTOSHHE OT TOUKH IO
IOCKOCTei MpsIMON Ha TJIOCKOCTH, HCHOJBb3Ysl TEOpEMY O

39 | MepnenaukyApHOCTD MI0CKOCTEI: 1 TpE€X nepneHaAukKyisapax. [IpoBoauTts Ha yepTexe
NPU3HAK MepIeH/ MKy IAPHOCTH BYX MEePIEeHIUKYIIAP: U3 TOUKH Ha MPSIMYIO; U3 TOUKU
LI0CKOCTeil HAa TUIOCKOCTb.

40 | MlepneHAUKYJISAPHOCTD MJIOCKOCTEMH: 1 AlaBarh ONpeAesCHNE BYTPAHHOIO YIia M €ro

NpU3HAK NepPNneHJUKYJIIPHOCTH JBYX
IJIOCKOCTEH

neMeHTOB.  OOBSCHATH ~ PaBEHCTBO  BCEX
JIMHEWHBIX YIJIOB JBYTPAHHOIO yrija.




41 | TeopeMa 0 TpEX NMepreHUKYIsIpax 1
42 | TeopeMa 0 TpEX MepneHAUKYIsIpax 1 Haxoaurhs Ha 4yeprexe IBYI'PAHHBIA Yrojl IIpU
43 | TeopeMa o Tpéx nepneHUKYJIsipax 1 pebpe nupaMuibl, IPU3MbI, HapauIeIenuneaa
44 | KonTposbHas pa6ora Ne2 mo Temam JlaBaTh onpejeseHHe yIiia MEXAy IIIOCKOCTSIMH.
"[lepnieHAUKYIAPHOCTb NPAMbIX U [AaBaTe  ompeneqenne U (GopMyIHMpOBaThH
IJIOCKOCTeH" U "YTJIbI MEXKAY NPHU3HAK B3aMMHO NEepIEHANKYIISPHBIX
NPAMBIMH U IZIOCKOCTSAMH" TIOCKOCTEH.
HaxoauTh yribel MeXIy IUIOCKOCTAMHU B KyOe U
Upamue.
Hcnoan3oBaTh Npu pelieHUH 3ajad OCHOBHBIE
TCOPEMbI U METObI IINIAHUMCETPHH.
MopeaupoBaTh peajlbHble CUTYallMM Ha S3bIKE
re€OMETPUH, MCCJIe0BaTh IIOCTPOECHHBIE MOJENIU
C UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TOHATHIH.
Hcnoan3oBare 1npu  pelieHUMM  3a7ad  Ha
IIOCTPOECHUE CEUYEHUI COOTHOILIEHUS B
IPSIMOYT'OJIbHOM TPEYTOJIbHUKE
MHOrorpaHHMKM 11
45 | TloHATHe MHOTOTPAaHHUKA, OCHOBHbIE 1 AKTYyaJu3upoBaTh (bakThI " METO/BI
3JIeMeHTbl MHOTOTPAaHHHUKQ, BBINTyKJIble IUIAaHUMETPUH, pEJICBAaHTHBIE TEME, NPOBOIMTH
Y HeBBIIyKJIble MHOIOTPaHHUKH; AHAJIOTHH.
pa3BépTKa MHOTOTpaHHUKA
46 | llpusMa: n-yroJsibHasi IpU3Ma; 'paHu U 1 HMasate onpejaejieHue napajuienenunena,
OCHOBaHUA NPU3MBbI; IpAMad U pPacno3HaBaThb €ro BUJblI U U3Yy4aTb CBOUCTBA.
HaKJIOHHAasl IpU3Mbl; 60KOBasi U MOJIHAs HAaBaTh onpeieieHNe MMPaMUIBI, PACHO3HABATH
OBEPXHOCTb MPU3MBI BUJBl NHpaMHl, (OPMYJMPOBATh CBOMCTBA
47 | Mapannenenumes, npsiMOYroJIbHBbI 1 pEdep, TpaHell U BHICOTHI IPABUIBLHON MUPAMHU/IBL.
napaJule/ielUIes ¥ ero CBONCTBA Haxoauth 1iOmans TONMHOW ©W  OOKOBOMU
48 | lupaMuza: n-yroibHas NMPaMK/a, 1 TIOBCPXHOCTH MTUPAMHUIBL. L
IPaHU U OCHOBAHHE TUPAMU/IBL; JaBatb onpejeenne yceuCHHOH NMpaMuibL,
60KOBasi U MOJIHAaA IOBEPXHOCTh HaspIBATE CC SICMCHTBL. 5
NYMpaMU/ibl; IpaBUJIbHAs U yCeY€HHas DopMyIHpOBATE TeOpeMy O ILTOMIanH Goxozoit
nupaMmuza MIOBEPXHOCTU IIPABWIIBHOM YCEUEHHOM MUpaMUABI.
49 HpaBI/IIIbeIe MHOTOTrPaHHHUKHY: 1 Pematn 3aadyyd Ha BBIYUCICHUE, CBA3aHHBIE C

IMNOHATHE IPABHUJIBHOT' O

nupamMugaM, a TaKXKE 3aJadd Ha IMOCTPOCHUC




MHOTOTPaHHUKA; MpaBUJIbHAs MPU3Ma U
NpaBUJIbHAsA MUPaAMU/a; TPaBUIbHASA
TpeyroJibHasi NIMpaMu/ia ¥ NpaBUJIbHbBIN
TeTpasaAp; Kyo

ceueHuil. JlaBatb  omnpeaejseHue  MPU3MBI,
pacno3HaBaTh  BUIb TpU3M, H300paxkaTh
MIPU3MBI Ha YEPTEXKE.

Haxoauth 1UTOMIaNe TONHOW WM OOKOBOH

50 | IIpeacTaB/ieHHE O TPAaBUIbHBIX 1 TOBEPXHOCTH IIPU3MBI.
MHOTOTPaHHUKAaXxX: OKTa3/Jp, AOAeKasap I/I3y'-laTB COOTHOIICHUSA Bﬁﬂepa JJIs1 4uciia
Y HKOCA3/P. pEdep, rpaHeii U BepIIMH MHOTOTPaHHHKA.
51 | CuMMeTpuUs B IPOCTPAHCTBE: 1
CHMMeTpHsl OTHOCHTE/IbHO TOYKH, H3yuarh BUIBI NPaBUIBHBIX MHOTOTPaHHUKOB,
NPSIMOH, JI0CKOCTH. JIeMeHTbI WX Ha3BaHUS U KOJUYECTBO IPAHEH.
CUMMEeTPUH B IUPAMHU/AX, H3yuyarh CUMMETPHIO MHOTOTPAaHHUKOB.
HapasuTesienyme/iax, MpaBUJIbHbIX OO0bsICHATH,  KakhMe  TOYKH Ha3bIBAIOTCS
MHOTOTpaHHHUKax CI/IMMeil:pI/I‘-IHI)IMI/I OTHOCHUTCJIIBHO JaHHOMU TOYKH,
52 | BerurC/IeHe 51eMeHTOR 1 MPSIMON WJTK IJIOCKOCTH, YTO HA3bIBAIOT LIEHTPOM,
MHOTOTPAHHUKOB: pE6DA, TUArOHAH, OCBIO WJIH TUIOCKOCTBIO CHMMETPUHU (PUTYPHI.
YTABL IIpuBoANTH MpUMEPHI CUMMETPUYHBIX GUTYD B
53 | [lyowa b GOKOBOY MOBEPXHOCTHU U 1 APXUTCKTYPE, TEXHHIE, TPUPOC.
IIOJIHOM TOBEPXHOCTH NPSIMOU NPU3MBI,
. MopnenupoBaTh pealibHbIE CUTyallMd Ha SI3bIKE
gnomap,ub OCHOBAMHH, TEOPEMA O reOMETPHH, HCCIIEI0BaTh MOCTPOCHHBIE MOAEIH C
52 OKOBOM NOBEPXHOCTH NPAMOU IPUSMBI WCTIOJb30BAHUEM  TE€OMETPUYECKHX  TOHSTHH,
[lnomaap 60koBO# HMOBEPXHOCTH 1 1 HCIOJIb30BAaTh M01001€ MHOTOTPAaHHUKOB
IIOBEPXHOCTHU NPaBUJbHOU MUPaMU/bI,
TeopeMa O MJI0Ia iU 60KOBOH
NOBEPXHOCTH YCeYEHHOW NUPaAMU/IbI
55 | KonTposibHas pa6ota Ne3 mo reme
"MHOrorpaHHuKH"
06 bEMBbI MHOTOTPAHHHUKOB 9
56 | [lousitue 06 06bEME 1 AKTyaJIu3upoBaTh (akTbI u METO/TBI
57 | O6'bEM NUpaMHbI 1 IJTAHUMETPUH, PEIICBAHTHBIE TEME.
58 | 06'bEM NTUPAMH/BI 1 OO0BACHATH, KaK U3MEPSIOTCS OOBEMBI Tel,
59 | 06'béM mupamMuab 1 MPOBOJII AHAJIOTHIO C HW3MEPEHHEM  TUIOMaiei
60 | O6béM nUpaMubl 1 MHOTOYTOJIbHHIKOB. ®opMyJIHPOBATH OCHOBHBIC
61 | 06béM mpuUsMBbI 1 CBOMCTBa 00BEMOB.
62 | O6'bEM NPU3MBI 1
63 | OGBbéM npu3Mbl 1 H3yuats, BEIBOAUTH (hopmy.Jibl




64 | KonTposibHas pa6ota N24 mo treme 0o0béMa  MPSAMOYIOJIBHOTO  Mapajulesenunena,
"06'b€Mbl MHOTOTPAaHHUKOB" MIPU3MBI U TUPAMUJIBL.
Boruucasite 0606EM NpU3MbI M MUPAMU[BI 10 UX
AJIEMEHTAM.
IIpumensTh 00BEM s peLeHus
CTCPCOMCTPHUYCCKUX 3aJad W OJId HaXO0XICHUA
reOMETPHUECKUX BEITUUYHH.
MopeaupoBaTh peajbHble CUTYyallMM Ha S3bIKE
IeOMETPHH, MCCJAEA0BATh [TOCTPOECHHBIE MOJEIN
C UCIIOJIB30BAHUCM I'COMETPHUYCCKUX HOHATUH
o0béMa  MPSAMOYTOJIBHOTO  Iapajulesenunena,
IIPHU3MbI U TUPAMHUBI.
Bbruncasite 00bEM IpU3MbI M MUPAMU[BI [0 UX
HJIEMEHTAM.
IIpumensaTh 00BEM JUTS pelieHust
CTCPCOMCTPHUYCCKUX 3aJad W OJId HaxXO0XICHUA
reOMETPUUECKUX BETHYHUH.
MopeaupoBaTh pealbHble CUTYallMM Ha S3bIKE
TE€OMETPHH, MCCJIEN0BATh IMOCTPOCHHBIE MOJIEIN
C MCIOJIb30BaHUEM I'€OMETPUUYECKUX OHATHH
IloBTOpEHUe: ceyeHus, paCCTOAHUA U
yIJIBI
65 | [loBTOpEHUE, 0606IIEHHE CTponth ceuyeHHME MHOTOIpaHHMKA METOAOM
cucTeMaTu3anusa 3HaHuM. [loctpoenne CIIEJIOB.
Ce4eHUH B MHOTOTpaHHHUKe JlaBaTh  ompeaeeHHe  PACCTOSHUS  MEXIY
66 | [loBTOpeHHE, 0600OIIEHHE (urypamu.

cUCcTeMaTHu3alysa 3HaHUuU. BeruucieHue
PacCTOSTHUM: MEX/Y ABYMS TOUKaMH, OT
TOYKH /10 IPSMOU, OT TOYKH /10
IJIOCKOCTH, MEXAY CKPeLUBaILUMUCS
NpPSIMbIMHU

Haxoaure paccrosHMe MeXAy IapauleIbHBIMU
IIJIOCKOCTSIMU, MEXIY IIJIOCKOCTBIO )51
napajuIeIbHON en IPSIMOH, MEXKIY
CKPELIMBAIOIIUMUCS TIPSIMBIMH.

CTpouTh JTUHEHHBIH Yroj JBYrpaHHOrO yria Ha
yepTexe
MHOI'OIPaHHUKA U HAXOJIUTh €r0 BEIIMUYHHY.




Haxoauth yriapl MeXay IUIOCKOCTSMH B
MHOTI'OrpaHHUKax
67 | UToroBast KOHTpPOJIbHasi pa6oTa 1 1
68 | [loBTOpeHHE, 0606IIEHHE 1
cucTeMaTu3auus 3HaHUW. Beiuucienne
YIJIOB: MEX/y CKpeLUBaK UMM CS
NPSMbIMU, MEXAY IPAMOU U
IJIOCKOCTBIO, ABYTPaHHBIX YIJIOB, yTJI0B
MeXAy MJIOCKOCTAMU
OBIIEE KOJIMYECTBO YACOB T1IO | 68 5
[TPO'PAMME
TemaTnueckoe miianuposanue 11 kiaace
Nerr | HamMeHnoBanmue pa3aeja, TEMbI KoaungecTBO 4acoB OcHOBHBIE BH/bI 1€ATCJIBbHOCTH 3J’leKTp0HHO-
ol NPorpamMMbl undposbie
o0pa3oBaTesibHbIE
pecypchl
BcCero Kp
Tesa BpameHus 12
1 Cdepa v map: LeHTp, paguyc, 1 AKTYyaau3upoBaTh (HaKThl U METO/IbI
JiMaMeTp; MJI0LaJb MOBEPXHOCTU MUTAHUMETPHUH, PEIEBAaHTHBIE TEME, MIPOBOAUTH
chepsbl aHaJIOTHUH.
2 B3sauMHoe pacnoJsioxkeHue chepbl U 1 JlaBaThb onpeaesgeHus cGepsl U mapa, ux
IJIOCKOCTH; KacaTesbHas IJIOCKOCThb K LIEHTpa, paauyca, nuamerpa. Onpeneasats chepy
C(l)epe; IJiolaab C(l)epbl KakK (I)I/Il"ypy Bpali€HuA OKPY>XHOCTH.
3 U306paskeHue cdepsl, mapa Ha 1 HccaenoBats B3aMHOE PacIoIoKeHHE CHEPHI U
wiockocty. CeyeHus mapa TJIOCKOCTH, IBYX cdep, HILTICTPUPOBATH 3TO
4 | luIMHApUYecKas IOBEPXHOCTh, 1 Ha ¥epTeKAX N pUCYHKAX. 5
06pasyiowye HANHAPHYECKOi ®opMyJIMPOBATH OMNpe/IeNIeHNE KacaTebHO
MOBEPXHOCTH, OCh IJIHHAPHIECKOi IUIOCKOCTH K cthepe, CBOMCTBO U MPU3HAK
OBEPXHOCTH KacaTeJbHOU MJIOCKOCTH.
5 ]_lI/IJ'II/IH,le: OCHOBAHMS U 6OKOBaH 1 3HaKkoMHUTLCH C TeoOAC3NYCCKNUMHU JINMHUIAMHU Ha
OBEPXHOCTb, 06pa3yolas U 0Ch; cepe




IJI0IAAb GOKOBOM U MOJTHOH
MOBEPXHOCTH

M306paxkeHre MJANHAPA Ha
IJIOCKOCTHU. Pa3BépTkKa yuanHApa.
CeyeHus LMJINHAPA (MIJIOCKOCTBIO,
napaJijieJ;IbHOM U
nepneHUKYJSIpHOW OCH IUJIUH/ApA)

KoHunveckas moBepXHOCTB,
ob6pa3ytolre KOHU4eCKOH
NIOBEPXHOCTH, OCh U BEpIIUHA
KOHHYECKOHW NMOBEPXHOCTHU

KoHyc: ocHOBaHMe U BEPILIUHA,
06pasyollasl ¥ 0Ch; MJI0IAlb 60KOBOM
Y IIOJIHOM IOBEPXHOCTH

Yce4éHHBIN KOHYC: 06pasyoLye U
BBICOTA; OCHOBAaHHS U 60KOBast
IIOBEPXHOCTh

10

N306pakeHre KOHyCa Ha MJIOCKOCTH.
Pa3BépTka koHyca. CeyeHHs KOHYyCca
(mJ10CKOCTBIO, MapasijieIbHOM
OCHOBAaHMIO, U MJIOCKOCTHIO,
NpOX0/sllel Yyepe3 BePIIUHY)

11

Kom6uHanus Tes BpaleHus U
MHOT'OTPaHHUKOB

12

MHoOrorpaHHMK, ONIMCAaHHBIN 0KOJIO
cdepnl; chepa, BUCaHHAs B
MHOT'OIPAaHHMK WJIM B TeJIO BpallleHUs

OO0BSCHATH, YTO HA3BIBAIOT LIMJIMHAPOM,
Ha3bIBaTh €0 DJICMCHTEL.

N3y4arh, 00BACHATD, KaK MOJYYUTh LHHJIUHAP
NyTEM BpaIlleHHs MPSIMOYTOJIbHUKA.

BoiBoauTH, HCIOIB30BATH (DOPMYJIBI 17151
BBIYMCIICHHS TLTOMIAAN OOKOBOW MOBEPXHOCTH
HWJIMH]IPA.

N3yuarth, pacno3HaBaTh pa3BepTKY LHJIUH]IPA.
HN300paxkaTh HWIMHAP U €r0 CEYEHUS
MJIOCKOCTBIO, TPOXOISIIEH Yepe3 ero och,
napajuieJIbHON WIN NEePIEHIUKYISIPHON OCH.
Haxoauts mmioniagy 3THX CEYSHUM.
MoaeanpoBaTh peanbHble CUTyalluu Ha SI3bIKE
T€OMETPHUH, HCCIIEI0BATH IOCTPOCHHBIC MOJICIN
C HCIOJb30BAaHUEM T€OMETPUYECKUX MOHITUH
OO0BbSACHATH, KAKOE TEJIO HA3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €r0 3JI€MEHTHI.

N3yuyaTh, 00BACHATD, KaK MMOJTYYUTh KOHYC
MyTEM BpAILEHUS IPSIMOYTOJIbHOIO
TPEYTOJIbHUKA.

MN300paxaTh KOHYC U €r0 CEYEHHSI TNIOCKOCTHIO,
MIPOXOJISIIEH Yepe3 OCh, U MIOCKOCTHIO,
MEePHEHANKYJIIPHON K OCH.

HN3yyarsh, pacnozHaBaTh pa3BEPTKY KOHYCA.
BbIBOAMTH, HCN0JIB30BATH (DOPMYITBI JUIS
BBIYHCIICHUS TUIOIIA X OOKOBOM TTOBEPXHOCTH
KOHYyca.

Haxomutp miiomanu ceyeHui, poxXoasiux
4yepe3 BEPIINHY KOHYCa WJIH MEPIICHIUKYISTPHBIX
ero OcH.

OO0BsACHATH, KAKOE TEJIO HA3bIBAETCS YCEUEHHBIM
KOHYCOM.

N3yuyath, 00BICHATH, KaK €ro MOJTYyYUTh MyTEM
BpalIeHUs TPSIMOYTOJIbHON Tparneiuu.
BoiBoauTH, IpUMEHATH GOPMYITY IS
BBIUMCJICHHS TLTOMIAAN OOKOBOW MOBEPXHOCTH




YCEUYEHHOTO KOHYyCa

AKTYaJIn3upoBaTh (PaKThl U METOBI
IJJAHUMETPHUH, PEJIEBAHTHBIE TEME, IPOBOAUTH
AHaJIOTUU.

Pemathb crepeomeTpuuecKkue 3a/1auu, CBA3aHHbIE
C TEJIaMHU BPAILIEHUS, IOCTPOEHUEM CEUEHUH Tl
BpalICHUs,

C KOMGI/IHaL[I/ISIMI/I TCJI BpalliICHUS U
MHOT'OTPAaHHUKOB Ha HAaXOKIEHUE
TCOMECTPHUICCKUX BCIINYNH.

Hcnoab3oBath py pelicHUU
CTEPEOMETPUUECKUX 33/1a4 TJIAHUMETPUUYECKHUE
(bakThl 1 METO/IbI 33/1a4U Ha BHIYHCIICHUE U
JI0Ka3aTeNIbCTBO.

MopaeanpoBaTh peanbHble CUTyalluu Ha SI3bIKE
FEOMETPUH, UCCJIEA0BATH TOCTPOCHHBIE MOJICIIN
C UCIO0JIb30BAHUEM I'€OMETPUUYECKHUX MTOHATUI

06 béMBI T 5
13 | [loHaTue 06 06béMe. OCHOBHbIE 1 AKTYaJIu3upoBaTh (PaKThl U METOIbI
CBOWCTBa 0O'bEMOB TeJl TUTAHUMETPHH, PEJICBAaHTHBIE TEME, IIPOBOANTH
14 | O6'béM IMJIHMH/PA, KOHYCA 1 aHaJIOTUH.
15 | 06'bEM mapa ¥ mIomazAb chepol 1 BbIBOANTH, HCNOJIB30BATh POPMYITBI 00BEMOB:
15 | [logo6HBIEe Tes1a B IPOCTPAHCTBE. 1 TIPU3SMBIL, IIUITHH/PA, TMPaMHIJIBL, KOHYC4,
COOTHOUIEHHS MEX/Y TLIOIA AMH YCEYEHHOU MUPAMHU/IBI M YCEUEHHOTO KOHYyCa.
[OBEPXHOCTEH, 06bEMaMK MOL06GHBIX Pemats cTtepeoMeTpuueckue 3aauu, CBI3aHHbIE
Tel C BBIYHCIIEHUEM 00BEMOB.
17 | KouTposbHasi pa6oTa N1 no TemMam ®opmyanpoBaTh OIpe/e/IEHHE IIapOBOTO

"Tesia BpameHua" u "06beMsbl Tes1"

CEeTMEHTAa, IapOBOTo CJI0s, IIAPOBOTO CEKTOpa
IIpuMeHATH GOPMYIIBI A1 HAXOXKACHUS
00BEMOB IIAPOBOTO CErMEHTA, IIAPOBOTO CEKTOPA
Pemats cTepeomeTpuueckue 3aauu, CBI3aHHbIE
¢ 00BEMOM I1apa U MII0MAAbI0 ChEPHI.
MopaeaupoBaTh peaibHble CUTYallUU Ha S3bIKE
reOMEeTpPHUH, UCCIIE0BATh TOCTPOCHHBIE MOJIEIH C
UCIOJIb30BAHUEM ['€OMETPUYECKUX MTOHITUH.
AKTYyaJIu3upoBaTh (PaKThl U METObI




IUTAHUMETPHUH, PEIIEBAHTHBIE TEME, IPOBOJUTH
AHAJIOTUH.

Pemath crepeoMeTpuuecKue 3a1a4u, CBSI3aHHbIC
C COOTHOUIEHHEM 00BEMOB U IIOBEPXHOCTEN
NOJOOHBIX TNl B IPOCTPAHCTBE.

MoaeanpoBaTh peanbHble CUTyalluU Ha S3BIKE
IE€OMETPHH, UCCIIEOBATH TIOCTPOCHHBIE MOJEIIN C
HCIIOJIb30OBAHUCM I'COMCTPUUCCKHX MOHATHH

BeKTOpbl 1 KOOPpAHUHATHI B 10
NPOCTPaHCTBE
18 | BeKTOp Ha MJIOCKOCTH U B 1 AKTYaJIu3upoBaTh (PaKThl U METOIbI
IPOCTPAHCTBE IUIAHUMETPHH, PEJIEBAHTHBIE TEME, IPOBOJUTH
19 | CnoxeHre ¥ BbIYATaHHWE BEKTOPOB 1 aHaJIoruu
20 | YMHOXXeHMe BEKTOpa Ha YUCJIO 1 OnepupoBaTthb IOHATHEM BEKTOp B
21 | PassioxeHHe BEeKTOpa 10 TPEM 1 IIPOCTPAHCTBE.
HEKOMILIaHAPHBIM BeKTopaM. [IpaBuiio ®opMyJMpoBaTh [IPaBUIIO Napajlieienunena
napasulesienvnesa IIPU CII0’KEHUH BEKTOPOB.
22 | Pemenue 3a1a4, CBA3aHHBIX C 1 CkJ1aabIBaTh, BBIYMTATH BEKTOPHI, YMHOKATh
)
NpYMeHeHHeM TpaBuJI el cTBUIH ¢ IB;KTOP Ha HHUCTIO. 5 5
BEKTOpaMH 3y4aTb OCHOBHbIE CBOHCTBA STHX Ollepaluii.
aBaTh OI JICHUE TPSIM JBHON CHCTEMBbI
23 | [IpamoyrosibHas cucTeMa KOOpAUHAT B 1 A OTIPEACIICHHC IPAMOYTONBLHO CHCTE
KOOpJMHAT B IIPOCTPAHCTBE.
npocTtpaHcTBe. KoopAauHaTel BEKTOpA.
o BbIpa3uTh KOOpPIMHATHI BEKTOpPA Yepes3
[IpocTenmue 3a/1la4u B KOOpAMHATAX
KOOpJIMHATHI €r0 KOHIIOB.
24 | Yros mexay BekTopaMu. CkansipHOe 1
BeiBOoAUTE, HCI0/1630BATH GOPMY.JTY UTMHBI
pou3BeJieHHe BeKTOPOB
BEKTOPA U PACCTOSTHUS MEXKY TOUKAMH.
25 | Beiuuc/ieHue yrijioB MeXAy NPSAMbIMU U 1
BeipaxkaThb CKalsipHOE IPOU3BEACHUE BEKTOPOB
> ITI0CKOCTAMM — yepe3 UX KOOPAUHATHI, BEIUUCISATH YTOI MEXKAY
Koop/inHaTHO-BEKTOPHbIA METO, IPHU 1 JIBYMS BEKTOPAMH, TBYMS TIPSMBIMH.
PELIEHNN TEOMETPUHECKMX 3a/a1 Haxoauthb yron Mexay npsiMoil 1 INIOCKOCTBIO,
27 | KoHTpoJibHasA paboTa o TemMe YIOM MEKIY ABYMS [IOCKOCTSMH
"
BeKkTOpbI M KOOPAVHATHI B AQHAJTUTUYECKUMH METOAMHU.
11
npocTpaHCcTBE BbIBOOAMTD, HCNIOJIB30BATH (DOPMYJTY
paccTosHUS OT TOYKH JI0 MIIOCKOCTH
IloBTOpEHUE, 06061IEHHE, 7

CUCTEMaTHu3anuA 3HaHUM




28 | [loBTOpEHUE, 060061IEHHUE U 1 Pemars npocreiimme 3a1a4un Ha HAXOXKICHUE
cucTteMaTu3anys 3HaHui. OCHOBHbIE JUTMH Y yTJIOB B TECOMETPHUECKUX PUTYpax,
burypsl, GpakThl, TEOPEMBI Kypca npuMeHsTh Teopemy IIudaropa, TeopeMsl
MJIAHUMETPHUHU CUHYCOB ¥ KOCHHYCOB.

29 HOBTOpeHI/Ie, 0606]_ueHHe U 1 Haxoauts miomans MHOTI'OYT'OJIbHHKA, KpyTa.
cucTeMaTHu3alus 3HaHUNW. OCHOBHbIE PacnosnaBath 10106HbIE GUTYPBI, HAXOAUTH
duUrypsl, GpakTbl, TEOPEMbI Kypca OTHONICHUS JJIMH U IUIOIIAACH.
IUIAHUMETPUH Hcnoab30BaTh Npu pericHUN

30 | [oBTOpeHwUe, 06061WeHHE N 1 CTEPEOMETPUUYECKHX 3a/1a4 (haKThl U METOIbI
cUCTeMaTH3aLusa 3HaHUM. 3aa4u ITAHAMCTPUH
NJIAHUMETPUU U METO/IbI UX PEllleHUS

31 | [loBTOpeHUE, 06001IEHNE U 1
cvcTeMaTu3alys 3HaHU#. 3a1auu
NJIAHUMETPUU U METO/IbI UX PEllleHUS

32 | [loBTOpeHUE, 06001IEHNE U 1
cucTteMaTu3anys 3HaHui. OCHOBHbIE
burypsl, GpakThl, TEOPEMBI Kypca
CTEpEOMETPUH

33 | UToroBast KOHTpPOJIbHas padoTa

34 | [loBTOpEHUE, 0600OIIEHHE U 1
cUCcTeMaTHu3alysl 3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOFPAMME
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