MynuuunanasHoe GroKeTHOe 0011e00pa3oBaTeIbHOE yUpesKAeHHe
« 'mmuaszus Ne25» ropoaa Kypcka

PACCMOTPEHO COTI'JIACOBAHO YTBEPXIEHO
Ha 3acenannu MeToauuecKoro Ipuxaszom MBOVY «I'umHa3us Ne25»
0OBbeIUHEHHS YUUTeNell MaTeMaTHKH,
¢uzuku 1 nHpopmaTiku MBOY 3am. aupekTopa o YBP
«I'mmuazus Ne25» r. Kypceka
IMpotoxoin ot 30 aBrycra 2023 roaa —  /H.H.)KuieHkoBa
Nel

Pyxoagme » MO
Wf / H.W.Banamosa

PaGouyas nporpamma

yuebnozo npeomema zeomempus (6a308bLi yposeHs)

ypoBeHb o0pa3oBanus 10-11 kmaccel

CpPOK peaju3anuu 2 roxa
KoJn4yecTBO YacoB 102

CocraButenn: banamosa H.1., yuurens matematuxu MBOVY «['umnazus Ne25»
r.. Kypcka

IIporpamma paspa6oraHna B coorBerctBun ¢ ®I'OC TpeThero nokoneHus (IpuKas
MunuctepcrBa npocsenienus Poceuiickoit peneparmu ot 31.05.2021r. Ne287)

¢ yuerom ®OOIT COO (mpuka3z MunucrepcTBa npocseuieHus Poccuiickoit @enepanuu OT
18.05.2023 r. Ne370)

Kypck, 2023 r.



MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yde6HOTrO Kypca «I'eomerpus» 0a30BOro ypoBHS JJIsi 00YYaIONIHXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanibHOrO roCyAapCTBEHHOTO 00Pa30BATEILHOTO
CTaHJapTa CpEeIHEro oOmero odpa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
MPEIbSIBISEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPATUIUN POCCHIICKOTO OOpa30BaHUS.
Peammzanust  mporpamMmbl  o0ecrieUyMBaeT — OBJIAJCHUE  KJIFOYEBBIMH  KOMIICTCHIHSIMH,
COCTABIJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEOCTHOCTh
OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH O0YYaOIIHXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHOCTh y4eOHOro Kypca T€OMETPHM Ha YpPOBHE CpEIHEro oomero o0pa3oBaHUs
00yCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBIO METANpEeIMETHBIX M MPEIMETHBIX Ppe3yJIbTaToOB
00y4YeHHsI TEOMETPUH B HAIPABJICHUU JIMYHOCTHOTO Pa3BUTHS OOydaromuxcs, (OpMHUPOBAHUS
(YHKIMOHATHHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX Y4YeOHBIX IMCHUIUINH.
PazButne y oOydaromiuxcsi NMPaBHJIBHBIX MPEICTABICHUH O CYIIHOCTH W MPOUCXOXKICHUU
reOMETPUYECKUX a0CTpaKIMii, COOTHOIIECHUH PEabHOTO U WICATBHOTO, XapaKTepe OTPaKEHHUS
MaTeMaTHYECKOW HAYKOH SIBIICHHH U MPOIECCOB PEAIbHOTO MUPA, MECTE TEOMETPUH B CHCTEME
HAayK M pOJM MATEeMaTHYEeCKOTO MOJCIMPOBAaHHMS B HAYYHOM IIO3HAHWU W B TIPAKTHKE
CHOCOOCTBYeT (OPMHPOBAHUIO HAyYHOIO MHPOBO33PCHUS YYAIIUXCS, a TaKXKe KadecTB
MBIIICHHS], HEOOXOAUMBIX JUIS afalTallid B COBPEMEHHOM OOIIEeCTBE.

['eomerpust sBIsieTCSl OAHMM K3 0a30BBIX IPEIAMETOB Ha YPOBHE CPEIHETr0 OOIIEro
o0pa3oBaHMs, TaK KaK OOECIeYrBAaeT BO3MOXKHOCTh HM3YYEHHUS KaK IUCIUIUINH €CTECTBEHHO-
HAYYHOI HaINPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlormueckoe MbllUIeHUE, (GopMHpyeMOe MpU H3YyYEHUH OO0YYaroIIMMHUCA HOHSITHUHHBIX
OCHOB T€OMETPUM M TOCTPOEHUM LEMOYKU JIOTUYECKUX YTBEPXKIEHUH B XOJie peIIeHUs
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaTh W ONPOBEPraTh THIIOTE3Bl HEIOCPEACTBEHHO
UCIIONB3YIOTCSl TPU PEIICHUWH 33a/7ad €CTeCTBEHHO-HAy4YHOTO IIHMKJIA, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHue OpHUeHTUPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOIb BO BCEX
o0macTsaX JesTedbHOCTH 4YeioBeka. OpHEeHTalus 4YeioBeKa BO BPEMEHH WM MPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAIbHOrO OBbITHS, (hopMa OTpaKeHHs OKpYXKAloIEero MHupa,
YCIIOBHE  YCHENIHOTO TIO3HAHWUS M aKTHUBHOTO TPEoOpa3oBaHHs  JACHCTBUTEIHHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00BEAUHSIET pa3Hble BUABI YI4EOHON U TPYIOBOI
NEeSITETbHOCTH, SIBISIETCS OJHUM M3 TPO(ECCHOHANBHO BaKHBIX KA4eCTB, IMOITOMY aKTyalbHa
3ama4a GOpMHUPOBaHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3HOBHUIHOCTU
00pa3HOTO MBIIUIEHUSI — CYHOIECTBEHHOTO KOMIIOHEHTa B TIOJATOTOBKE K MPAKTHYECKON
JESTENILHOCTH 110 MHOTHM HAIIPaBJICHUSM.

Llens ocBOEHUS TporpaMMBbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpPOBHE OOyUECHHS
— o0mieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE DPAa3BUTHE OOYYAIOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUYECKUX T€OMETPHUECKUX 3HAHWH U
NeNCcTBU, cienu(pUUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEITHOTO MPOIOJIKEHHSI 00pa30BaHUs O
CHENHATBHOCTSIM, HE CBS3aHHBIM C MPHUKJIAIHBIM HCITOJ30BAHUEM T€OMETPHHU.

[Iporpamma 1o reoMeTpur Ha 0a30BOM ypOBHE IMpeAHa3HAu€Ha IS OO0YJarolIMXCs
CpeIHEeH MIKOJIBI, HE HCIBITHIBABIIMNX 3HAYMTEIBHBIX 3aTPYAHCHHH Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JOJIKHBI OCBOUTH
o0IIre MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPHH U HEOOXOIUMBIE IS
KHU3HU B COBpeMEHHOM o01ecTBe. Kpome 3TOro, OHM UMEIOT BO3MOKHOCTh U3yYHTh F€OMETPHUIO



Oosee ri1yOOKO, €Clii B JallbHEHIIEM BO3ZHUKHET HEOOXOIMMOCTh B T€OMETPUYECKUX 3HAHUSAX B
npo¢eCcCHOHATIBLHOM 1A TEIbHOCTH.

JlocTiokeHue e OCBOCHUS MPOrpaMMbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3anau. [IpuopureTHbIMU 3a1auaMu ocBoeHHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIIOTCS:

e (opMupoBaHME NPEACTABICHUS O TE€OMETPUM KaK 4YacTH MHUPOBOH KyNbTyphl U

OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e (opMupOBaHME IPEACTABIECHUS O MHOIOTPaHHUKAaX M TejlaX BpALIEHUS Kak o
BOKHEHIINX MAaTEMAaTUYECKUX MOJIENAX, TO3BOJISIOIIUX ONMMUCHIBATE U U3yYaTh pa3Hble
SBJICHUS OKPY>KAIOILIETO0 MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha 4YEPTEXKaX, MOJEIAX M B PEaJbHOM MHUpE
MHOT'OI'paHHMKH U TeJla BpallleHHs;

e OBJIAQJCHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha HU300paKeHHIX
IIPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yMEHHUS ONEPUPOBATb OCHOBHBIMHU IMOHATHUSMU O MHOI'OIpaHHHMKax W
TeJlaX BpallleHUsl U UX OCHOBHBIMH CBOICTBaMU;

e OBJIQJICHUE aJTOPUTMAMHU PEIICHUS OCHOBHBIX THIOB 331a4; (opMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pacCyXkJE€HHS B  XOJ€  pPELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
[I03HABATEJILHOM aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHUN, KpUTUYHOCTH MBILIUICHUS;

e (dopmupoBanue (QpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacrno3HaBaTh MPOSIBICHUS FEOMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
peasbHBIX JKU3HEHHBIX CUTYyalMsIX U NPU U3YYECHUHM JPYTUX YUeOHBIX IPEIMETOB,
IPOSIBJIEHUS] 3aBHCHUMOCTEM M 3aKOHOMEpHOCTEW, (opMynHpoBaThb HUX Ha S3bIKE
FEOMETPUM M  CO3JaBaTh TI'E€OMETPUYECKHE MOJENH, IPHUMEHATh OCBOCHHBIN
FeOMETPUUYECKUN ammapar Juid pelieHdus IPAaKTUKO-OPUEHTHUPOBAHHBIX — 3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH MOJTYYE€HHBIE PE3yJIbTaThI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISIETCSI BKIIIOUEHHUE B KypC CTEPEOMETPUN

B HayaJle €ero u3yuyeHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUS, U
onpeAenéHHbIM 00pa3oM OpraHM30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO M TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET MPOTEKaHHE WHTYUTHBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJbHEHIIEMY U3yUEHHIO TIPEIMETA.

[Ipeamourenne OTAAETCS HArIAIHO-KOHCTPYKTUBHOMY METONY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKOM
NeSITeIbHOCTH. Pa3BuUTHE TPOCTPAHCTBEHHBIX TNPEACTABICHUH Yy ydalmMxcsi B Kypce
CTEpEOMETPUU MPOBOJUTCS 3a CUET pellleHus 3a/1a4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OIEPUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za NPOBOAUTCS C
OMOpON Ha HATJISAHOCTh, & ONEPUPOBAHHE O0PA30M — B YCJIOBUSX OTBJIEUEHHUS OT HAIJISITHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COEPIKaHNUS.

OcHOBHBIE conepxkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «lIpsMbie U MI0CKOCTH B MpocTpaHcTBey, «Tena BpameHus», «Bekropsl u
KOOpJMHATHI B IPOCTpaHCTBE». DOPMUPOBAHKE JTOTHUYECKUX YMEHUN pacrpeesnsieTcss He TOIbKO
IO COJAEP)KaTeNIbHBIM JIMHHUSM, HO M MO rojamM oOydeHHs Ha YpPOBHE CpeJHero oOIIero
o0Opa3oBaHusl.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOLEE IPEIAMETHBIM pe3yJbTaTaM OCBOEHUS
paboueii mporpamMmBbl, pactpeeaEHHbIM 0 ToAaM 00yUYeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
YTOObl  OBJAJEHUE TIEOMETPUYECKMMHU MOHATUSAMM M HaBbIKAMHM  OCYIIECTBIISIIOCH
MOCJIEI0BATEIbHO U IOCTYNATENIBbHO, C COOJIIOJICHHEM IPHUHIMIIA MPEEMCTBEHHOCTH, YTOOBI



HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY I'€OMETPUIECKHX MPEACTABICHUH 00yJarOIInXCs,
pactupsis ¥ yrayOssis e€, 00pa3ys IpOoYHble MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpuun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCcero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA

10 KUIACC

IIpsiMble ¥ MII0CKOCTH B IPOCTPAHCTBE

OcHoBHBIE NOHATUSA CTEpeOMETpUH. Touka, npsmas, INIOCKOCTh, MpocTpaHCTBO. IloHATHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, MTapaJICIbHbIE U
cKpelmBampomyecss npsamsie. llapannensHOCTh NpPsAMBIX M INIOCKOCTEHM B IPOCTPAHCTBE:
napajuleJbHble IPSAMBIE B IIPOCTPAHCTBE; IMapaJJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMH; YroJl MEXKIY IpPSIMBIMU B
npoctpaHcTBe.  llapamienpHOCTH  IUIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajuleJIbHBIX IIockocTel. [Ipocreiimume npocTpaHcTBEHHbIE PUIYpPhI HA IIOCKOCTU: TETPAdAP,
KyO, nmapajuienenumnes; NocTpoeH!e CeYeHuil.

IlepneHuKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPIEHIUKYJSPHBIE IPSMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NapauIeIbHBIE M NEPHEHIUKYIAPHbIE K IUIOCKOCTH, IIPU3HAK
NEePHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEpPHEHAUKYJISPHON
IUIOCKOCTH. YTJIBl B NPOCTPAHCTBE: Yrojl MEXAY NPSAMOM M IUIOCKOCTBIO; IBYTPAHHBIN YToll,
JIMHEHHBIN YroJjl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpSIMOM 1O IUIOCKOCTH, NPOEKUHs (GUIypbl Ha IUIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: ITPU3HAK MEPIEHIUKYISIPHOCTH ABYX IUIOCKOCTel. Teopema
0 TPEX NEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIC DJJIEMEHTBI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOTOrpaHHuKa. IIpu3ma: N-yrospHas nmpu3Ma; rpaHu
¥ OCHOBaHMS MPHU3MBI; NIPsIMasi U HaKJIOHHAs MIPU3MBbI; OOKOBas U MOJHAsI TOBEPXHOCTh IPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuieNenuIe] U ero cBoicTsa. Ilupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBAaHHME NHMpaMHbl; OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAasg M yceu€HHas MNHUpaMuaa. OJIEMEHTbl MNpU3Mbl W nupamuibl. l[IpaBuibHbIE
MHOTOI'PAHHUKHU: TOHATHE IIPABUIBHOIO MHOIOIDAHHUKA; MPAaBWIbHASA MPU3Ma U IIpaBUIIbHAS
NUpaMuJia; MpaBUiIbHAasl TPEyroibHasi MUpaMKia U IPaBUIbHBIN TeTpasap; kyO. [IpencraBinenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M Hukocadap. CedeHus NpU3MBI U
MAPaMU/BL.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, INPSAMOM, IIOCKOCTH.
DneMeHTbl CUMMETPUH B UpaMuax, Napaieienurnenax, IpaBuiIbHbBIX MHOTOTpaHHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 6okoBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSAMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBWIBHON NMHUpaMUAbI, TeOpeMa O IJIom@aau yceu€HHo nupamuabl. [loHsTHe 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

[Tonobusie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IUIOMAASIMH TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KJIACC

Tesa BpaleHus

[{unuHaapudeckass TMOBEPXHOCTh, OOpa3ymOIIHE MHJIWHIPUYECKON IMOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxHOCTH. LluauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
OCh; TUTIOIIAh OOKOBOW U TTOJTHOW MTOBEPXHOCTH.



Konnueckasi MoBepXHOCTb, OOpa3yrolliie KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYECKOW moBepxHOcTH. KoHyc: OocHOBaHME M BeplIMHA, 00pa3yloollas U OChb; IJIOLIAJb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliiue W BBICOTA; OCHOBAaHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHTtp, paamyc, AUaMETp; IJIOMIAAb IMOBEPXHOCTH cdeprl. B3aumuoe
pacriosio’keHue cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; miiomans chepsl.

N3o00pakeHue Te BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIUHIpA U KOHYCA.

KomOuHnanmu Tten BpalleHuss U MHOTOTPAaHHUKOB. MHOIOrpaHHUK, ONHCAHHBIM OKOJIO
cdepsr; chepa, BOUCaHHAs B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 o00BEMe. OcHOBHBIE cBOWcTBa 00BEMOB Tel. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus w3 He€. O0bEM mumHapa, koHyca. O0BEM
1apa 1 Iiomaab cepsl.

[TomoGuble Tema B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMH IMOBEPXHOCTEH,
00BéMaMu ITONOOHBIX TEI.

Ceuennss uumnuHApa (MapajyieIbHO M NEPHEHIUKYISIPHO OCH), CEUEHUs KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXO/AIIee Yepe3 BepIINHY), CEUeHHUs 11apa.

BexkTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mockocTy U B IpocTpaHcTBe. C0KeHNe U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. PazjoxkeHue BekTopa Mo TpEM HEKOMILIaHapHbIM BekTopam. [lpaBumio
napajuienenunena. Penenue 3anay, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEMCTBHUI C BEKTOpaMHU.
IIpsmoyronbHas cucremMa KOOpAMHAT B IpocTpaHcTtBe. KoopamnHarsl Bekropa. IIpocreiimue
3aJaud B KOOpAMHATax. Yroia Mexay BekTopamu. CKalsipHOE INPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB Mexay HNpsMBIMU U IUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ IpU
pEILIEHNN T€OMETPUYECKUX 3a/1ay.



INIJIAHUPYEMBIE PE3YJIBTATBI

JIMHHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pE3yAbTATHI OCBOEHHS IMpOrpamMmbl ydyeOHOro mnpeamera «MareMaTHKa»
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKOW TMO3UIMH OOy4Yarolerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHHH, NTPOLEAYp Tpa)KIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH WHCTHTYTaMHU B
COOTBETCTBUU C MX (PYHKIIUSIMH U Ha3HAYCHHEM.

IIaTpuoTHYecKoe BOCIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON Ipa)KAAHCKOW MACHTUYHOCTH, YBAXKEHHS K MPOLLIOMY
nu HaCTOSIIIICMy pOCCPIfICKOfI MaT€MaTuKH, ILIOEHHOCTHBIM OTHOIICHHEM K JOCTHXCHUAM
POCCHUICKHUX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHMYE€CKOM IIKOJbI, K HCIOJIb30BAHUIO ITUX
TOCTIIKEHUH B IPYTHX HayKaX, TEXHOJIOTHAX, chepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOro Hapona; cHOpPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTMKEHUN HAYKH U JICSITEIBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJa B MOCTPOEHUE
YCTOHYHMBOTO OyIyILIEro.

cTeTHUYECKOE BOCIUTAHHE:

ACTETUYECKUM  OTHOLIEHWEM K  MHUPY, BKIIOUYasg ACTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHHH, pacCyXIeHUW; BOCIPUUMYUBOCTBIO K
MaTE€MaTUYECKUM aCTeKTaM Pa3jIudyHbIX BUOB UCKYCCTBA.

du3znyeckoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTBIO YMEHHS TPHUMEHATh MaTeMaTH4YecKhue 3HaHusS B HMHTEpecax
37I0pOBOTO U 0€30macHOro 00pas3a >KU3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHATHI U OTHbIXa, peryispHas (u3ndeckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHIATUAX CIIOPTUBHO-030POBHUTEIHHON
JIE€SATEIbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTH TPYIOTIOOUS; MUHTEPECOM K pPa3IUYHBIM
chepam npodeccroHaTbHON NEeITeIbHOCTH, CBSI3aHHBIM C MATEMAaTHKON M €€ MPUIIOKCHHUSIMU,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBHIOOP OynyIieil nmpodeccun u peaaTn3oBeIBaTh COOCTBEHHBIC
KU3HCHHBIC IUIAHBI; TOTOBHOCTHIO W CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caMo00pa3oBaHUI0 HAa TMPOTSHKEHWH BCEW JKHM3HU;, TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
peHIeHI/II/I HpaKTI/IquKI/IX 3aga4 MaTeMaTquCKOﬁ HaHpaBHeHHOCTI/I.

IKo0JI0rHYecKoe BOCIUTAHUE:

C(l)OpMHpOBaHHOCTI)IO 3KOJ'I01"I/I'-I€CKOI71 Ky.]'II)TypI)I, IIOHUMAHHUECM BIJIMAHHUA COIIUAJIBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSHUE NPHUPOJHOM M COLMAIBHOM Cpelnbl, OCO3HAHUEM
r100aTbHOTO  XapakTepa DJKOJOTHYECKHUX  MpoOJieM; OpHEeHTAalMedl Ha  NPUMEHEHHE
MaTeMaTHUYECKUX 3HAHUN UIsS peleHHs 3a7ad B O00JIaCTH OKPYXKAIOIeH Cpelbl, TIaHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOJKHBIX MTOCIEACTBHM JJISI OKPY>KAIOIIEN CPEBI.

I{leHHOCTH HAYYHOI'O TO3HAHUSA:

c(hOpMUPOBAHHOCTBIO MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHd M OOLIECTBEHHON NMPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKol HayKu Kak chepbl
YEJIOBEUYECKOM JEATENbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAYMMOCTH JJISI Pa3BUTHUS LIMBUJIM3AINN;
OBJIAACHUECM A3BIKOM MAaTCEMAaTUKU U MaTeMaTHHCCKOﬁ KyJII:TypOﬁ KakK CpCIICTBOM IIO3HAHUA



MHpa; TOTOBHOCTBKO OCYHICCTBJIIATH HNPOCKTHYHO W HCCICAOBATCIBCKYIO ACATCIBHOCTD
HHIWBUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOSHUS MTPOrPaMMbI yaeOHOTO TipeameTa «MaTemaThkay
XapaKTEpU3YIOTCS ~ OBJAJICHUEM  YHHBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUsMU,
VHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCALbHOIMU — De2yIAMUGHbLMU
oelicmeusmMu.

1) Vuusepcanvhvle noznasamensmsle oeticmeus, obecneuusaiom Gopmuposarue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00VUaArOWUXcsi (0CBOEHUEe MemO008 NO3HAHUS OKPYICAIWe20 MUpd,
npUMeHeHUe 102UHEeCKUX, UCCAe008ameNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Ba3oBbie JlornuecKue AeiiCTBHUs:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMATHYCCKHX OOBCKTOB,
MOHSITHIA, OTHOIICHWUH MEXIY TOHATHUAMHU; (OPMYIUPOBATH OINPEACICHUS TOHSATHH;
YCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAIIMUA, OCHOBAHHMS JJIsi 0000IICHUS
Y CpaBHEHUS, KPUTCPUH TIPOBOIMMOTO aHATIN3A;

® BOCIPUHHMATH, (OPMYITUPOBATh U MPEOOPA30BBIBATH CYKICHHS: YTBEPAUTEIbHBIC U
OTpHIIATENIbHBIC, CIIMHUYHBIC, YACTHBIC U O0IIUE; YCIOBHbIC;

® BBIABIIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHHUSX W YTBEPXKACHUSAX; Ipeajarath KPUTEPHH JUISl BBISBICHUS
3aKOHOMEPHOCTEH M MMPOTHBOPCUHIA;

® JleNaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JACITYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJTFOYCHUN, YMO3aKIIFOUECHUH 110 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSTENLHO JOKA3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHHM (TpsSMBbIe
U OT TPOTUBHOTO), BBICTPAMBATh AaAPrYMEHTAIMIO, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

e BBIOMpaTh croco0 pemieHus y4eOHOHM 3amgauu (CpaBHHMBATh HECKOJIBKO BAapHUAHTOB
pelieHus, BbIOUpaTh Hanbomee MOAXOMSAIMUNA ¢ YIETOM CaMOCTOSTENbHO BBIJEICHHBIX
KpUTEPUEB).

ba3zoBbie ucciiegoBaTe/IbCKHE 1eHCTBUSA:

® HCIOJNB30BaTh  BONPOCHI  KAaK  HCCICNOBATCIIBCKHUH  MHCTPYMEHT  ITO3HAHUS;
dbopMynupoBaTh BOMPOCH], GUKCUPYIOIIUE TPOTUBOpPEUHE, MPoOIeMy, yCTaHABIUBATh
UCKOMOE W JlaHHO€, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

® T[POBOJUTH CAMOCTOSITEIIPHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HWCCIICIOBAaHUE I10
YCTQHOBIICHHIO OCOOCHHOCTE MAaTeMaTHYeCKOT0 OO0BeKTa, SBIICHHUS, IIpoIiecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMH, MPOIIECCAMHU;

® CaMOCTOATENHbHO (OpMynUpoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaMm
MIPOBEIEHHOTO HAOIOACHMS, UCCIIEAOBAaHUS, OICHUBATh JOCTOBEPHOCTh MOJNYyUECHHBIX
pe3yIbTaTOB, BEIBOJIOB U 00OOIICHHIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh TIPE/ITOJIOKCHHUS
0 €ro Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

® BBIABIATH JACPUIUTHI MHGOPMAIINH, JAHHBIX, HEOOXOIUMBIX I OTBETa HA BOIPOC U
JUTSL PEeUICHUS 3a1auu;

e BpIOMpaTh WHGOPMALMIO U3 HWCTOYHUKOB PA3NIMYHBIX THUIOB, aHAIM3UPOBATH,
CUCTEeMATHU3UPOBATh U HWHTEPIPETHUPOBATH WHPOPMAIUIO PA3TUYHBIX BUIOB U (GopM
NPEICTaBIICHUS;



2)

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMPEeNCTaBIATh €€ B  Pa3iMYHbIX (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OPMAIMKM IO CaMOCTOATENBHO C(HOPMYIHPOBAHHBIM
KPUTEPUSM.

Yuueepcanvuvie kommynukamuenwle oeticmeus, odecneyusarom c@opmuposanHocms

COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oo0menue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMH U LEISIMHU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOIO TOYKY 3pPEHHMS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS 110 XOAY PEILCHUs 3a1a4i, KOMMEHTUPOBATh
IIOJIYYECHHBIH pe3yibTarT;

B X0/ 00CYXJIEHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMON TeMBI, IPOOJIEMBI,
pelmaeMoi  3aJaud, BBICKa3blBaTb MJIEH, HAILCJIEHHBIE Ha IOMCK pEILICHUs;
COMOCTABJISITh CBOU CYKICHHUSI C CYXACHHUAMHU JPYIMX YYacTHHUKOB JHAJIOra,
0oOHapyKUBaTh Pa3IMyuue U CXOJCTBO MO3ULHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HoIJIacusl, CBOM BO3PAKECHMUS;

IIPEJICTABIIAITh PE3YJIbTAThl PELICHU 3a/lauk, SKCIIEPUMEHTA, UCCIIEI0BaHuUs, IIPOCKTA;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUIEHUS € Y4ETOM 3a7ay Ipe3eHTAluH U
0COOEHHOCTEHN ayAUTOPHH.

CorpyannuecrBo:

NOHMMATh U MCIOJIb30BaTh NPEUMYILECTBA KOMAaHJHOW M MHAWBUYaJbHOM pabOThHI
OpU pelleHuH Y4YeOHbIX 3aJay; MPUHUMATh LElb COBMECTHOW JAESITEIbHOCTH,
IUIAHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pacmnpeneisaTb BHIbl PadoT,
JIOTOBapUBAaThCs, OOCYXKJaTh IMpollecC U pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJIBKUX JIIOCH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHHs,, 0OOMEH MHEHUH, «MO3rOBbIE
HITYPMb» W WHBIE); BBINOJIHATH CBOIO YacTb pabOThl W KOOPAMHHPOBATH CBOU
JeMCTBUS C IPYTHMH YI€HaMHU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaa B 00N
IPOAYKT MO KPUTEPHAM, CHOPMYITHMPOBAHHBIM yYaCTHUKAMU B3aUMOACHCTBHUS.

3) Vuusepcanvhvie pezynamusnsie oeticmeusi, 06ecneuugaiom opmMuposanue CMvlCi08bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIL.
Camoopranuzanus:

COCTaBJIATh IUIaH, AJITOPUTM pEIICHUs 3a/1auk, BHIOMPATh COCO0 peleHus ¢ yuéTomM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHH ¢ yuéTOM HOBOM HH(OpMaLUH.

CaMOKOHTpPOJIb:

BJIQ/IETh HABbIKAMHU II03HABATENbHOM peQIeKCMM KaK OCO3HAHUS COBEPILIAEMbBIX
JNEHCTBUII M MBICIUTENBHBIX IPOLECCOB, WX pe3ylbTaToB; BIaJeTh crocodaMu
CaMOIIPOBEPKH, CaMOKOHTpPOJIA IIPOLecca W Pe3ysibTaTa PELICHUs MaTeMaTU4YeCKOn
3a/1a4u;

IPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PEILIEHUU 33]a4H, BHOCUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAaHHBIX, HAJICHHBIX
OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLIGHUBATh COOTBETCTBUE pe3yJibTaTa LEJIW U YCIOBUSAM, OOBSACHATH NPUUMHBI
JOCTHDKEHUSI WIIM HEIOCTMKEHHUsl Ppe3yJbTaTOB JEATENIbHOCTH, HAXOJUTh OIINOKY,
JTaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC



OnepupoBaTb MOHATUAMH: TOUKA, IPsAMas, IJIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX IPU PEIICHUN I€OMETPUYECKHUX
3ajau.

OnepupoBaTb NOHATHUSAMU: NAPAVIEIBHOCTh M NEPHEHAUKYJISPHOCTh MpPSAMBIX U
IIJIOCKOCTEH.

KnaccugunmpoBars B3auMHOE pacloI0KEeHNUE MPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb MOHATUAMHU: JBYI'PaHHBI Yroj, TpaHd JABYI'PaHHOIO yria, pedpo
JBYTPaHHOIO yIJia; JUHEHHBINA yrojl ABYTPAHHOIO YIUIa; IpagyCcHas Mepa JBYTpaHHOIO yrija.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BBINYKJIBIH W HEBBINYKJIBI MHOIOIDAaHHUK,
3JIEMEHTHI MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOIPaHHHUK.

PacriozHaBaTh OCHOBHBIE BUJBl MHOTOTPAaHHUKOB (MMpaMuja; MpU3Ma, MPSMOYTOJIbHBIN
napasuienenunesn, Kyo).

KnaccupumupoBarh MHOTOTpaHHUKH, BBIOMpass OCHOBAaHUS Ui Kiaccu(UKanum
(BBIIYKJIbIE W HEBBINYKJblE MHOTOTPAHHUKHU; IPaBWJIbHbIE MHOTOTPAaHHUKHU; IpsMble U
HAKJIOHHBIE TIPU3MBI, TapajlIeICIUIIEIb]).

OnepupoBaTh MOHATUAMU: CEKYILAs MIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSICHATH NPUHIMIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Yys METO/I CIIEJI0B.

Crpouth ceueHUs MHOTOI'PAaHHUKOB METOAOM CJIEJO0B, BBIIOJIHATH (BBIHOCHBIE) IJIOCKUE
YEpTEXKH U3 PUCYHKOB NPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaum Ha HaxOXICHME TEOMETPUYECKHMX BEJIMYMH 10 oOpasuaMm HIu
aIropuT™MamM, IMPUMEHSS HU3BECTHBIE AHAJIUTHUUECKUE METOJbl IPU PEUIEHHH CTaHAAPTHBIX
MaTeMaTHYECKUX 3aJad Ha BBIYMUCICHUE PACCTOSHUM MEXIy IBYMs TOYKaMH, OT TOYKU J0
IPSIMOM, OT TOYKHU 70 IVIOCKOCTH, MEXK/1Yy CKPELIUBAIOLIUMUCS TPSIMbIMHU.

Pemate 3amaum Ha HaxOoXJIEHHE TIEOMETPUYECKUX BEIMYMH 1O oOpa3laM WU
aIropuT™MaM, IMPUMEHSS HU3BECTHBIE AHAJIUTHUUECKUE METOJbl IMPU PEHIeHHH CTaHAApTHBIX
MaTEMAaTUYECKUX 3a/1a4 HAa BBIYHUCICHHE YIJIOB MEXAY CKPELIMBAIOLIMMUCS NPSMBIMH, MEXIY
IPSIMOM U TJIOCKOCTHIO, MEXAY TUIOCKOCTSIMU, IBYTPaHHbBIX YIJIOB.

Bbruucnate 00bEMBI U TUIOIIAAM TOBEPXHOCTEH MHOTOIpaHHMKOB (TpU3Ma, MUpaMuia) ¢
IpUMEHEHHEM (OpPMYJ; BBIUUCISATH COOTHOLIEHUS MEXIy IUIOUIaJsIMHU IOBEPXHOCTEH,
00BEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTb NOHATUSIMU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCb U IIJIOCKOCTb
CUMMETPUH; LIEHTP, OChb U MIIOCKOCTh CUMMETPHUH (DUTYPBI.

W3Bnekarp, npeoOpa3oBbIBATh U MHTEPIPETUPOBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[IpumensTb reoMmerpuueckue (akTbl s pELIEHUS CTePEOMETPUYECKHX — 3ajad,
IIPEIIOJIaratoIIuX HECKOJIBKO IIIar0OB PELIEHMs, €CIU YCIOBUS NPUMEHEHMS 3aJaHbl B SBHOU
dbopwme.

ITpuMeHATh TpOCTEMIINE MPOTPAMMHBIE CPENCTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1au.

[TpuBoauT, NpHUMEpPBl MaTEMaTHYECKUX 3aKOHOMEPHOCTEM B NPUPOJAE M KHU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

ITpuMeHATh NOJyYEeHHBIE 3HAHUS HA NPAKTUKE: aHAIU3UPOBAaTh PEaJbHBbIE CUTyallMM U
NPUMEHSTh HM3YyYEHHBbIE TOHATHUS B  IpPOLECCe TMOMCKa pElIeHUs  MaTeMaTHYeCKH
chopMyITHpPOBaHHONW MPOOIEMBbl, MOAEIHPOBATh pPEANbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENIU C HCHOJB30BAaHUEM TI'€OMETPUUYECKUX MOHSTUH U TEOpEM,
anmapara anreOpbl; penaTh NpakTUYeCKUe 3aaui, CBA3aHHbIE C HAXOXKACHUEM IeOMETPUIECKUX
BEJIMYMH.
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OnepupoBaTh MOHATUSMU: UUJIUHIpUYECKast ITOBEPXHOCTb, oOpazyoiue
WIMHAPUYECKON MOBEPXHOCTH; IIMIIMH/IP; KOHUYECKasi HOBEPXHOCTh, 00pa3yroInue KOHNIECKOH
MOBEPXHOCTHU, KOHYC; chepuuecKas MOBEPXHOCTb.

Pacno3naBate Tena BpameHus (IWIMHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOJTyYEHUS TeJl BPAILleHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CErMEHT, OCHOBAHME CErMEHTA, BBICOTA CETMEHTA;
LIApOBOM CJIOM, OCHOBaHHUE LIAPOBOT'O CJIOSI, BBICOTA LIAPOBOTO CJIOS; LIAPOBOM CEKTOP.

Boeruncnsate 00bEMBI U TUIONIAIA TTOBEPXHOCTEH TENl BpAIlCHUs, TEOMETPUUYECKUX TEM C
npUMeHeHueM (HOpMYyIL.

OmnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BIUCAHHBIA B cepy M OMHCAHHBIA OKOJIO
cdepsl; cdepa, BMCaHHAS B MHOTOTPAHHUK UJTU TEJIO BPAIlICHUS.

BbauciaTe COOTHOMICHHUST MEXIY IUIOINAASIMHU OBEPXHOCTEH M 00BEMaMU MOZOOHBIX
TeJ.

N300paxars usyuyaemble (UIYpbl OT PYKM U C IPUMEHEHHEM IIPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BUJL
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI T€J BPAIICHHUS.

W3Bnekarb, UHTEPIPETUPOBATh U NMPEoOPa30BbIBATh UHPOPMALIMIO O IPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeicTaBlIeHHYIO Ha YepTexaxX U PUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbINIONHATE 1EUCTBUS CIOXKEHUSI BEKTOPOB, BBIUUTAHUSI BEKTOPOB U YMHOKEHUSI BEKTOpA
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHH 00J1a/1af0T.

[TpuMeHATH paBUIIO NapajuIeeuIea.

OnepupoBaTh MOHATUSAMHU: JE€KAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrojd MEKIY BEKTOPAMH, CKaJspHOE
IIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAaHAPHbBIE BEKTOPHI.

Haxoauts cyMMy BEKTOPOB U MPOU3BEIEHUE BEKTOPA HAa YKCIIO, YTOJ MEXKIY BEKTOPaMH,
CKaJIIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpPAMHAT.

[IpumensiTb reoMmerpuueckue (akThl [ PELIEHUS CTEPEeOMETPUYECKHMX — 3ajad,
IIPEIIOJIArat0IIMX HECKOJIBKO IIar0OB PELIEHMs, €CIIU YCJIOBUS NPUMEHEHHUS 3aJaHbl B SIBHOU
dbopwme.

Pemarp nmpocreiiiye reoMeTpuYeCKUe 3a1a4l Ha IPUMEHEHUE BEKTOPHO-KOOPINHATHOTO
MeTo/1a.

Pemarte 3amaun Ha J0Ka3aTeNbCTBO MAaTEMaTHYECKMX OTHOIIEHMH W HaxOXKICHHE
F€OMETPUUYECKUX BEJIUYMH MO 00pas3lam WIM aJropuTMam, IPUMEHSsS U3BECTHbIE METOJbI MpHU
PELIEHNN CTaHIapPTHBIX MaTEMaTHUECKUX 3a7ad.

[TpuMeHsTh TpoCTeHne MPOorpaMMHBIE CPEICTBa U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPH PEILIEHUU CTEPEOMETPUUECKHX 3aa4.

[IpuBoauTh, TpHUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEW B TMPUPOAE U JKU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[TpuMeHsTh TONyYyeHHbIE 3HAHUS Ha MPAKTUKE: aHATU3UPOBAaTh peajbHbIE CUTYallMH U
IPUMEHATh  M3YyYEHHBIE TIOHATHUA B  IIpOLIECCE IOMCKA  PEIIEHHs  MaTeMaTU4YeCKU
chopMyIHpOBaHHON MpOOJIEMBbl, MOAEIUPOBATH pPEajbHbIE CHUTYyallMd Ha S3bIKE T€OMETpUH,
UCCIJIE0BATh MOCTPOEHHBIE MOJAEIN C MCIOJb30BAaHUEM TI'€OMETPUUECKHUX IOHSTHUH U TEOpEM,
anmnapara anreOpsbl; peniath NpakTUYecKue 3aa4u, CBI3aHHbIE C HAXOXKICHUEM IeOMETPHUIECKIX
BEJIMYHH.



TemaTuuyeckoe MJIAHUPOBAHHUE C yKa3aHHEM KOJMYECTBA aKaJEeMHUYECKHX YacOB, OTBOAMMBIX HA OCBOCHHE KAKIOM TE€MbI y4eOHOTO
npeaMeTa, ¥ BO3MOXHOCTh HCIIOJIB30BAHMS 1O ATOH TeMe 3JIEKTPOHHBIX (HM(POBBIX) 00pa30BaTENBbHBIX PECYPCOB, SBISIOUIMXCS y4eOHO-
METOAMYECKUMH MaTepuallaMi  (MYyJIbTUMEAUWHBIE MPOTPaMMBbI, JJIEKTPOHHBIE Y4YeOHUKHM U 3aJaYHHUKH, ODIIEKTPOHHBIE OMOIMOTEKH,
BUPTYyaJIbHBIE JTaOOPAaTOPHH, UTPOBBIE MPOTPAMMBI, KOJUIEKIMU IHU(POBBIX 00pa30BaTEIbHBIX PECYpPCOB), UCIONb3YEMBIMU JUISI OOyYCHHUS U
BOCIIUTAHMSI PA3UYHBIX TPYIII IOJIb30BaTeNeH, MPEeACTAaBICHHBIMUA B AJIEKTPOHHOM (IM(pPOBOM) BHIE M peaTu3yIOMUMH IHIAKTHYECKUE
Bo3moxHocTH KT, conepxanne KOTOPBIX COOTBETCTBYET 3aKOHOATENBCTBY 00 00pa30BaHUH.

Tematuueckoe ruianupoBanue 1o reomerpun s 10-11 kiaccoB cocTaBieHO ¢ y4eToMm paboyeil mporpaMMbl BOCTIMTaHMs. BocnuTarenbHbIH
MOTEHIMA IAHHOTO YYeOHOT0 MpeaAMETa 00ECIeYMBaET PeasIU3aIMIo CISAYIOIIMNX LEJIEBbIX MPUOPUTETOB BocriuTanus ooyyatomuxcs O00:

1. Pa3BuTHE IEHHOCTHOTO OTHOWIEHHS K TPYAy KaK OCHOBHOMY CIIOCOOY TOCTHMIKCHHS KXH3HEHHOTO OJIaronoiydusi YeJOBEKa, 3aJI0Ty €ro
YCIIEHIHOTO NMPO()ECCHOHAIBHOTO CaMOOTIPEICICHHUS U OIIYIIECHHs YBEPEHHOCTH B 3aBTPAIIHEM JTHE.

2. Pa3BuTHE IEHHOCTHOTO OTHOIICHHS K CBOCMY OTe‘IeCTBy, CBO€I Mayio# 1 OOJIBIION Ponune kak MCCTY, B KOTOPOM HYCJIOBCK BBIPOC U ITO3HAJI
IEPBLIC pAJOCTU U HECYAA4YH, KOTOPAAd 3aBClllaHa EMY IIPEAKaMU U KOTOPYIO HYXKHO 06€pCFaTB.

3. Pa3zButue HCHHOCTHOI'0O OTHOLICHUA K IMPUPOAC KaK HMCTOYHHKY KXHU3HMU Ha 36MJI€, OCHOBC CaMOro €€ CymeCTBOBaHUA, Hy’)KI[aIOHIGﬁCﬂ B
3aIUTE U TIOCTOSAHHOM BHUMAHUH CO CTOPOHBI YCTIOBCKA.

4. Pa3Butne HEHHOCTHOI'O OTHOIICHUA K 3HAHHUAM KaK UHTCIUICKTYAJIbHOMY PECYypCy, O6CCH€‘{I/IBaIOII_[eMy 6yz[y1uee YCJIOBCKA, KaK PE3yJibTaTy
KpOIIOTJINBOI'O, HO YBJICKATCIILHOT'O yqe6Hor0 TpyAaa.

5. OpraHI/ISaHI/I}I HAaCTaBHUYCECTBAa MOTHUBUPOBAHHBIX U 3PYAWPOBAHHBIX YUAIUXCA HAJl UX HCYCIICBAIOMIUMHU HJIM HU3KO MOTHBUPOBAHHBIMU Ha
HN3YUCHUC MAaTCMAaTUKNU OJHOKIIACCHUKAaMH, JAOIICT0 COUAIILHO 3HAYUMBIHN OIIBIT COTPYAHHUYCCTBA U B3aHMHOM IIOMOIIIH.

6. YcTaHOBIIEHNE B3aMNMOOTHOIIECHUH CYOBEKTOB JICATEIILHOCTH Ha YPOKE KaK OTHOIIEHHH CyOBEKTOB €IMHOW COBMECTHOM JIEATEILHOCTH,
oOecrieunBaeMoil OOIMMH aKTUBHBIMU UHTEJUIEKTYaJIbHBIMU YCHIIUSIMU.



10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTposbHbie
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypcbl
1 Brenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapamiensHOCTh MPSMBIX U TNIOCKOCTEH
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12
IJTIOCKOCTEMN
4 VYribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10
3) MHororpanHuku 11
6 OO6BbEMBI MHOTOTPaHHUKOB 9
7 [ToBTOpEHME: CEUCHUS, PACCTOSHUS U YTIIBI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4




11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE

HaumeHnoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P KounTpoabubie (witcpp )

MPOrpaMMbl Bcero o0pa3oBaTejIbHbIE

padoTshI
pecypchl

Tema Bpamenus 12

OOBEMEBI TET 5

BekTopbl 1 KOOPIMHATHI B IPOCTPAHCTBE 10

[ToBTOpeHme, 06001IIeHNE, 7 1

cUCTEeMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3




KAJTEHIAPHO-TEMATUYECKOE IINTAHUPOBAHUE (npuio:xenne Kk padbo4yeil mporpamMmme)

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne uudgpoBbie
2 ara M3y4eHus p
Tema ypoka KonTpoJbHbIe A y
n/n Bcero o0pa3oBaTe/bHbIE
padoThI
pecypcsl
OcHOBHBIE IOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIIOCKOCTh, .
DNEeKTPOHHBIN
npocTpancTBo. [IpaBuina n3o0pakeHus
1 y4eOHUK U
Ha PUCYHKaX: H300paKeHUs
. 3aJTAYHIK
TUTOCKOCTEH, MapayIeIbHBIX TPSIMBIX
(OTpe3KOB), cepeAHBI OTPE3Ka
DNEeKTPOHHBIN
[Tonsartus: nepecekarouecs MmI0CKOCTH,
1 y4eOHUK U
MepeCceKaoIIMecs mpsiMasi U TIOCKOCTh
3amaunuk POIII
ONEeKTPOHHBIN
[TonsTHs: IepeceKaronIrecs MI0CKOCTH,
1 yueOHUK U
MepeCceKaroIIrecs mpsiMasi U TIOCKOCTh
3amaunuk SKiace
3HAKOMCTBO C MHOTOTpaHHUKAMH, .
ONEeKTPOHHBIN
n300pakeHre MHOTOTPaHHUKOB Ha
1 yueOHUK U
PUCYHKAaX, Ha MMPOEKIIMOHHBIX
3aJJaYHHUK
yeprerkax. CTapToBasi AUTHOCTHUKA
HavanbsHbie cBeieHus 0 Kyoe u DNEeKTPOHHBIH
nUpaMuJie, UX Pa3BEPTKU U MOJICTIH. 1 y4eOHUK U
CeueHust MHOTOTPAHHUKOB 3agauHuk POIII
HauanpHbie cBeneHus o kyoe u 1 DNEeKTPOHHBIN
MUPaMHJIE, KX PA3BEPTKH U MOJICITH. YIeOHUK U




CeueHust MHOIOIPaHHUKOB

3amaunHuk AKnacc

[TonsiTHe 06 aKCMOMATHYECKOM DJIEKTPOHHBIN
7 MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI y4eOHUK U
CTEPEOMETPUU U CIEACTBUS U3 HUX 3aJJaYHUK
[TonsiTe 06 aKCHOMATHYECKOM DJIEKTPOHHBIN
8 MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI y4eOHUK U
CTEPEOMETPUH U CIICICTBUS U3 HUX 3agaynuk POIII
[TonsiTrie 06 akCHOMaTHYECKOM DNEeKTPOHHBIH
9 MOCTPOCHUU CTEPEOMETPUU: aKCUOMBI y4eOHUK U
CTEPEOMETPUU U CIIEACTBHS U3 HUX 3anaunuk SIKmacc
[Tonarne 06 akCHOMAaTHYECKOM DNEeKTPOHHBIN
10 MOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI y4eOHUK U
CTEpEOMETPUU U CIEACTBHS U3 HUX 3aJJaYHHUK
B3anMHOE pacnosiokeHue NpsiMbIX B .
DNEeKTPOHHBIN
IIPOCTPAHCTBE: NIEpeceKaroImecs,
11 y4eOHUK U
napajuleJibHbIe U CKPEIIUBAIOIINECs
3agayHuk POIII
PsSIMbIE
[TapamienbHOCTD MPSMBIX U
MJIOCKOCTEN B TPOCTPAHCTBE: DNEeKTPOHHBIN
12 napaJuyieIbHbIE NPSMBIE B y4eOHUK U
IIPOCTPAHCTBE; MAPATUIEIBHOCTD TPEX 3amaunuk SKiace
TIPSIMBIX
[TapannenbHOCTb NPAMBIX U ONEeKTPOHHBIN
13 MJIOCKOCTEN B TPOCTPAHCTBE: y4eOHHK U
[TapanmienbHOCTh MPSIMON U TNIOCKOCTH 3aJJaYHUK
ONEeKTPOHHBIN
14 VTI1BI € COHANpPaBIECHHBIMU CTOPOHAMU yueOHUK U

3agayauk POIII




DNEeKTPOHHBIN

15 YToa Mexay IpsMbIMH B IPOCTPAHCTBE Y4eOHHK U
3anaunuk SKiace
DNEeKTPOHHBIN
16 VYron Mexay NpsIMbIMU B IPOCTPAHCTBE y4eOHUK U
3aJJauHUK
. DJIEKTPOHHBIN
[TapannenbHOCTb MIIOCKOCTEH:
17 y4eOHUK U
napajulesbHbIe III0CKOCTH
3agayHuk POIII
DNEeKTPOHHBIN
18 CBolicTBa napajuleabHbIX INIOCKOCTEN y4eOHUK U
3anauHuk SKiace
[Ipocreiiiine npocTpaHCTBEHHBIE DNEeKTPOHHBIN
19 burypsl Ha MIOCKOCTHU: TETPAdIP, KYO, y4eOHUK U
napasenenumnes 3aJJaYHHIK
DNEeKTPOHHBIN
20 [Toctpoenne ceuennit y4eOHUK U
3apauynuk POIII
DNEeKTPOHHBIN
21 [TocTpoenue ceuennii y4eOHUK U
3amaunuk SKiace
KonrtponsHas padora Nel o reme .
" DNEeKTPOHHBIN
[IpsiMble 1 TIOCKOCTH B MTPOCTPAHCTBE.
22 yu4eOHUK U
[TapaneapHOCTh NPSMBIX U
o 3a1aYHUK
IJIOCKOCTEH
[lepnieHAUKYAAPHOCTD NMPAMOUN U DNEeKTPOHHBIN
23 IUIOCKOCTH: MEPIEHANKYIISIPHBIE yueOHUK U
IpsIMBIE B IIPOCTPAHCTBE 3anaqHuk POIII




[IpsimMble napaienbHbIe U

DNEeKTPOHHBIN

24 Y4eOHHK U
NEePIEeHIUKYIISIPHBIE K MIIOCKOCTH
sagaynuk JAKiacc
DNEeKTPOHHBIN
[IpsimMble napaienbHbIe U
25 y4eOHUK U
NEPIICHIUKYIISIPHBIC K TIIOCKOCTH
3aJIAYHHIK
. DJIEKTPOHHBIN
[Ipu3Hak nNeprneHIUKYISIPHOCTH MPSMOMA
26 y4eOHUK U
U TUIOCKOCTH
3amaunuk POIII
. DJIEKTPOHHBIN
[Tpu3Hak neprneHuKyIIpHOCTH IPSIMOK
27 y4eOHUK U
U TUIOCKOCTH
sagagnuk JAKimacc
. . DJIEKTPOHHBIN
Teopema o psAMoit epreHANKYIIPHON
28 y4eOHUK U
TUIOCKOCTH
3aJJaYHHIK
. . DNEeKTPOHHBIN
Teopema o IpsSIMO¥ TIEPIICHANK YIS PHON
29 y4eOHUK U
TIJIOCKOCTH
3agauHuk POIII
. . DNEeKTPOHHBIN
Teopema o IpsSIMO¥ TIEPIICHANK YIS PHON
30 y4eOHUK U
MIJIOCKOCTH
3agauHuk SKnacc
[leprieHIUKYNISAp U HAKIOHHBIE: DNEeKTPOHHBIH
31 pPacCcTOSIHUE OT TOYKH J0 MIOCKOCTH, y4eOHUK U
paccTOsiHUE OT MPSMOM JI0 TTIOCKOCTH 3aJTAYHIK
[lepnieHIUKYNSIp ¥ HAKITOHHBIE: DNEeKTPOHHBIH
32 pPacCcTOSIHUE OT TOYKH JO MIOCKOCTH, y4eOHUK U
PacCTOSHUE OT MPSIMOM 10 MIIOCKOCTH 3apauyHuk POIII
33 [TepnenauKymsip U HaKJIOHHBIE: DNEeKTPOHHBIN




PACCTOAHUC OT TOYKHU O INIOCKOCTH,
pacCcTodHHuE OT HpﬂMOfI J0 IINIOCKOCTH

y4eOHUK U
sagaynuk JAKimacc

IlepnenauKysip U HAKJIOHHBIE: DNEeKTPOHHBIN
34 paccTosiHUE OT TOUKH JI0 IIJIOCKOCTH, y4eOHUK U
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH 3aJJaYHUK
DJIEKTPOHHBIN
VYTIBI B IPOCTPAHCTBE: YIOJ MEXKAY
35 . Y4eOHHK U
IPSIMOM U IJIOCKOCTBIO
3agayHuk PO
. N DNEeKTPOHHBIN
36 JIByrpaHHbIN YroJ, TUHEHHBINA yrom yIeGHIK I
ABYTPAHHOTo yla 3anaunuk SIKmacc
. " . DNEeKTPOHHBIN
JIByrpaHHbIN yroJi, TMHEHHBIN yrom
37 y4eOHUK U
JIBYTPAHHOI'O yria S
IlepnenqUKyIIpPHOCTD MIOCKOCTEM: DNEeKTPOHHBIN
38 MIPU3HAK MEPIICHIUKYISIPHOCTH JIBYX y4eOHHK U
IIJIOCKOCTEN 3agayHuk POIII
IleprieHAMKYAAPHOCTD INIOCKOCTEM: DNEeKTPOHHBIN
39 MPU3HAK MEPICHIUKYISIPHOCTH IBYX y4eOHHK U
IIJIOCKOCTEN 3amaunuk SKiace
IleprieHAMKYAAPHOCTD INIOCKOCTEM: DNEeKTPOHHBIN
40 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX yueOHUK U
IIJIOCKOCTEMN 3aJaYHHK
ONEeKTPOHHBIN
41 Teopema o Tpéx nepneHaANKyIsIpax yueOHUK U
3apauynuk POIII
N DNEeKTPOHHBIH
42 Teopema o Tpéx nmepneHAUKYIIpax

y4eOHHK U




3amaunHuk AKnacc

DJIEKTPOHHBIN
43 Teopema o TpEx nmepneHANKYIISIpax y4eOHUK U
3aJJaYHUK
KonTtponbhas pabora Ne2 mo Temam .
" ONEeKTPOHHBIN
[leprieHAUKYISPHOCTD MPSMBIX U
44 o Y4EOHUK U
wiockocTe" 1 "YTibel MeX Ay IpSIMbIMU
" 3agayHuk POIII
U TUIOCKOCTSIMU
[TonsiTie MHOTOTPAaHHUKA, OCHOBHBIE .
DNEeKTPOHHBIN
3JIEeMEHThl MHOTOTPaHHUKA, BBIITYKJIbIC
45 yu4eOHUK U
Y HEBBINYKJIbIE MHOTOTPAHHHKHY;
. sagagnuk JAKiacc
pa3BEpPTKa MHOTOTPAaHHUKA
[Tpusma: N-yronpHas mpu3Ma; rpaHu v .
. ’ DJIeKTPOHHBIH
OCHOBaHUs MIPU3MBL; IIpsIMast U
46 yu4eOHUK U
HaKJIOHHAs IPU3MbI; OOKOBasi U MOJIHAS
3aJJaYHHUK
MIOBEPXHOCTB ITPU3MBI
. DNEeKTPOHHBIN
[Tapamtenenunen, npsIMOYTOJIbHBIN
47 . y4eOHUK U
napaJuleIeNUIe] U €ro CBOWCTBA
3apauynuk POIII
[Mupamuna: N-yronbHasi nupamMuaa,
IPaHU U OCHOBaHUE MUPAMU/JIbI; DNEeKTPOHHBIN
48 OOKOBas 1 MOJIHAS TOBEPXHOCTh y4eOHUK U
MUPAMHU/JIBI; TPABUJIbHAS U yCeUEHHAS 3anayHuK SKnacc
nupamMua
[TpaBuiIbHBIE MHOTOTPAaHHUKHU: TTOHSTHE
MPABWIIBHOTO MHOTOTPAaHHHUKA; DJIEKTPOHHBIN
49 IIpaBUJIbHAS MIPU3Ma U NIPABUJIbHAS y4eOHUK U
MUPaMKJIa; TPABUIIbHAS TPEYTOJbHAs 3aJJaYHHIK

nupaMmujia u HpaBHJ’IBHLIﬁ TCTpAdIP;




KyO

[Ipencrapienue o mpaBUIbHBIX DJIEKTPOHHBIN
50 MHOTOTPaHHUKAX: OKTa3Ap, J0JIeKadAp y4eOHUK U
Y UKOCAIP. 3amaunuk POIII
CumMeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIIBHO TOUKH, .
. DJIEKTPOHHBIN
IPSIMOM, TUIOCKOCTH. DIIEMEHTBI
o1 y4eOHUK U
CUMMETPHUH B TUPAMHJIAX,
3amaunuk S Kiace
napajuieJenune1ax, NpaBUIbHbIX
MHOTOTPaHHHKAX
Brruncnenue snemMeHTOB DNEeKTPOHHBIH
52 MHOTOI'PaHHHUKOB: pEOpa, JuaroHau, y4eOHUK U
yTIIbl 3aJIaYHUK
[Tnomans 60KOBOM MOBEPXHOCTH U .
. . DJIEKTPOHHBIN
MOJTHOM MOBEPXHOCTH MPSIMON TTPU3MBI,
33 . y4eOHUK U
IUIOLIA/lb OCHOBAHUM, TEOPEMA O
. . 3agauHuk POIII
OOKOBOI MOBEPXHOCTHU MPSMON PU3MBI
[Tnomaas 60KOBOI MOBEPXHOCTH U .
. ONEeKTPOHHBIN
MOBEPXHOCTH MPABHILHOM MUPaAMUIBI,
o4 . y4eOHUK U
TeopeMa O IUIoIAA1 G0KOBOM
N . 3agauHuk SKnacc
MOBEPXHOCTH YCEUEHHON MUPAMUIBI
DNEeKTPOHHBIN
KonTponbnas padota Ne3 o teme P
55 " " y4eOHHUK U
MHororpanHuku
3aJJaYHHUK
DJIEKTPOHHBIN
56 [TonsTHE 06 00BEME y4eOHUK U
3agauydauk POIII
57 O06BEM nupamMuIb! ONEeKTPOHHBIN




y4eOHUK U
sagaynuk JAKimacc

DNEeKTPOHHBIN
58 O06bEM nupamub1 1 y4eOHUK U
3aJJauHUK
DJIEKTPOHHBIN
59 O0BEM TUpamMu bl 1 Y4eOHHK U
3agayHuk PO
DNEeKTPOHHBIN
60 O0BEM TUpaMu bl 1 y4eOHUK U
sagagnuk JAKimacc
DIIEeKTPOHHBII
61 O06BEM npu3Mbl 1 y4eOHUK U
3aJJauHUK
DIIEeKTPOHHBII
62 O06bEM pU3MBI 1 y4eOHUK U
3agayHuk POIII
ONEKTPOHHBIN
63 O0BEM pU3MBI 1 y4eOHUK U
3amaunuk SKiace
KonrtponsHas padora Ne4 o reme UICKTPOHHbIT
64 . 1 y4EOHHK 1
"OO6BEMBI MHOTOIPaHHUKOB"
3aJJauHUK
65 O6o0m1aro1iee TOBTOPEHHE 1
66 O06o0m1aro1Iee TOBTOPCHHE 1
67 O6o0m1aro1iee TOBTOPEHHE 1
68 O06o0m1aro1Iee TOBTOPCHHE 1
OBUIEE KOJIMYECTBO YACOB I1O0 68




[NPOT'PAMME

11 KIIACC

Ne i/

Tema ypoxka

Cdepa u map: meHTp, pajanyc,
JMaMeTp; TUIOIIA b IOBEPXHOCTH
chepnl

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThI

Jara

U3y4eHus

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/bHbIE

pecypchl

Bsanmuoe pacrionoxenue chepsl u
IUIOCKOCTH; KacaTeIbHas IIIOCKOCTh K
cdepe; mwromanb chepsl

N3obpaxenue cdepsl, mapa Ha
miockocT. CedeHus mapa

HunuHapuyeckas HOBEPXHOCTb,
o0pa3yromye HUINHAPHYECKON
MIOBEPXHOCTH, OCh IWIMHIPUUECKON
MOBEPXHOCTHU

[unuaap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yromias u OCh;
IUIOIIAAh OOKOBO U IMOJTHOH
MMOBEPXHOCTHU

N3o0pakenue mumHIpa Ha
IJIOCKOCTH. Pa3BépTka LuimHApa.
Ceuenus muIMHApA (TNIOCKOCTHIO,
napajuieJIbHON Win




NEPIEHIUKYJIIPHON OCH LIMJIMHAPA)

KoHnueckas moBepXHOCTb,
00pa3yrolne KOHMYEeCKOM
MOBEPXHOCTHU, OCh M BEPILIMHA
KOHUYECKOW IMOBEPXHOCTH

KoHyc: ocHOBaHME U BEpIIIHA,
00pa3yrolas 1 OCh; IJIOIIalb OOKOBOM
Y MOJTHOM MTOBEPXHOCTHU

VYceuéHHblil KOHYyC: 00pa3yrolye u

BBICOTA, OCHOBAaHUA U OoKoBasg
IOBCPXHOCTDH

10

N300paxenue KoHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca
(MI0CKOCTHI0, NapaIeIbHON
OCHOBAHMUIO, U IUNIOCKOCTHIO,
pOXOosLIel Yepe3 BepIINHY)

11

KomM6unarus ten BpaieHus u
MHOT'OI'PAHHUKOB

12

13

14

MHoOrorpaHHuK, OUCaHHBIN OKOJIO
cthepsl; chepa, BIUcaHHas B
MHOTOTPAHHHK WJIM B TEJIO BPAIICHHS
[TousTue 006 00BEMe. OCHOBHEIC
CBOIicTBa 00BEMOB TET

O0béM IUIMHIpa, KOHYCA

15

16

O06bEM 1mapa U mIomaab chepbl
[TooOHBIE TENA B TPOCTPAHCTBE.
CooTHOIIEHUS MEXY TUIOIAASIMU
MOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX




TCII

KoHnTtposbhast pabora o temam "Tena

17 BpaieHus" u "O0beMbI Ten"

18 Bekrop Ha miockocTu U B
IPOCTPaHCTBE

19 CrnoxeHne ¥ BBIYUTaHHE BEKTOPOB

20 YMHOXKEHUE BEKTOpa Ha YHUCIIO
Pa3znosxeHne BekTOpa 110 TpEM

21 HEKOMIUIaHAapHBIM BekTopam. [IpaBuiio
napaenenunena
Pemenne 3amad, CBSI3aHHBIX C

22 IIPUMEHEHHUEM IIPABUJI AEUCTBUI C
BEKTOpaMH
[IpsaMoyronbHas cucremMa KOOpAHHAT B

23 npoctpancTse. KoopanHatel BeKTOpa.
IIpocreiimme 3a1a4n B KOOpAMHATAX

24 VYron mexay Bekropamu. CkansipHoe
NPOM3BEICHUE BEKTOPOB

o5 Berauciienue yrioB MeXy IpSIMBIMA
Y TUIOCKOCTSIMH

26 KoopnnHaTHO-BEKTOPHBIN METOA MU
pEIIeHIH TEOMETPHUYECKUX 3a1a4
KonTtponbHas pabora o Teme

27 "BeKTOpbl 1 KOOPAUHATHI B
npocTpaHcTae”
[ToBTOpenwme, 0600IIEHNE 1

28 cucremaru3anus 3HaHuii. OCHOBHbBIE

burypsl, GpaxTsl, TEOpEMBI Kypca




IJIAaHUMETPpHUN

29

30

31

[ToBTOpEHME, 0000IIIEHUE 1
cucremaTusaius 3Hanuii. OCHOBHbBIE
burypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpEHME, 0000IIICHUE U
cUCTeEMaTu3alys 3HaHu|. 3agaqu
TUTAHUMETPUH M METOJIbI UX PEIICHHUS

[ToBTOpEHKE, 0000IICHUE 1

cUCTeMAaTHu3alysI 3HaHUH. 3a1aun
MJJAHUMETPUH U METOJIbI KX PEIICHHS

32

[ToBTOpenue, 0600IICHNE U
cucremaru3anus 3HaHui. OCHOBHbBIC
burypsl, QpaxTel, TEOPEMBI Kypca
CTEpeOMETpUH

33

34

Wrorosas koHTposibHasA paboTa

[ToBTOpenwue, 060061IeHUE U
cUCTEeMaTH3aIlHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




OueHouyHbIe MATEPHUAJIBI
10 kaace
Koumponwvnas paboma Nel no meme "llpamvie u nnockocmu ¢ npocmpancmaee.

IHapannenvnocmo npamoix u naiockocmei"

1. Cepenunsnl cropon CJI u B/l Tpeyronpauka BCJ] nexar B miockocT o, a orpe3ok BC He
JIEKHT B 3TOU TUIocKoCcTH. [lokaxkure, uto npsimast BC || a.

2. Toukum A, B, C, ]I He nexat B 0HOM MIOCKOCTH. JIOKaXHTE, 4TO JIOObIE TPU M3 HUX HE
JIe)KaT Ha OJJHOM MPSMOH.

3. Tloctpoiite ceuenne napamienenuneaa ABCIA1B1C1/l; miiockocThio, TpoXoasinei yepes
cepenuny pebpa AB napamnensto (ACCy).

4,

Koumponvnaa paooma Ne2 no meme: ""B3aumnoe pacnonoxcenue npamulx u

niaockocmeii 6 npocmpancmee’’
1. AEJN, <D =90° <N = 30°, npsimas O/] nepnenaukymnspua rmaockoctd ENJI, N[ = 18 cm,
J1O =10 cm. Haiinure paccrostuue ot Touku O o npsmoit EN.

2. Orpesok AB nepnennukynsipen miockoctu o., AJl, AC — naknonnsie, AC =4 cm, AJ[=8
cM, CB =1 cm. Haiinure B/I.

3. 1. OcHoBanuem IPpAMOYI'OJIBHOTO  IapaJuICJICIIMIICAa  CIYXKXUT KBaJAparT, JdHaroHallb

V6 3 6. Haiburre:
napajuiesienuneaa paBaa 3Y - cM, a €ro M3MEpeHHs OTHOCATCS Kak 3 : 3 : 6. Haiinure:
a) U3MEPEHUs TapalyIeNenHIe/a,;

0) CHHYC yriia MeX/y JHarOHAIBIO Mapajlie/ieuIe]ia  MIIOCKOCTBI0 €r0 OCHOBAHHUS.

Konmponvuaa paooma Ne3 no meme "Muozozpannuxu'

1.B npsimoyrosibHOM Napajuiejenunee CTOpoHbl OCHOBaHUs paBHbI 10 u 12, nuaronans
napaienenunena pasHa 17. Haitaure miomanb noiaHOW MOBEPXHOCTH Mapaliejenunea.

2.B npaBuiabHON TPEYTONIBHON MUPAMUJE CTOPOHA OCHOBAHMsI paBHA 8, BEICOTA MMPAMUbI PaBHA
14. HaiiguTe niomaab MOJIHON MOBEPXHOCTH MUPAMHU/IBI.

Koumponwvnuasn paooma Ned no meme ""O6vémbt mnozocpannukos'

1.B npssiMmom mapasuienenunene CTopoHsl OCHOBaHUsA paBHbl 12 u 14, yron mexay Humu 30°.
BricoTa paBna 15. Haitnute 00pEM napanienenumneaa.

2.B npaBuibHON YEeTHIPEXYTOIBHOM MUpaMuIe CTOPOHA OCHOBaHUS paBHa 6. Anodema paBHa 4 u
o0pasyeT ¢ ocHOBaHMEM nupamu Il yroi 60°. Haiiaure 00bEM mupamMusl.






