MUWHUCTEPCTBO MNPOCBEIEHUA POCCUVCKOM ®EJIEPAIIIN

Munucrepcrso o0pazopanusi 1 Hayku Camapckoi odJiacTn
IOro-3anagnoe ynpasijieHne MUHHCTEPCTBA 00pa30BaHNUS U HAYKHU
Camapckoii ods1actu 'bBOY COI c.XBopocTsinka

PACCMOTPEHO COT'JTACOBAHO YTBEPXIEHO
MO marematuku, GU3UKH, Kyparop YBP Hupexrop
uHpopMaTUKH
BopoObesa 1. A. CasenkoBa O.A.
[Toramosa I'.Il. ot «24» aBrycra 2023 r. [Tpukas 182-ox
[TpoTokomn Nel oT «25» aBrycta 2023 .

oT «21» aBrycra 2023 .
Mognucan: Onbra AHaTonbeBHa

CaBeHkoBa
DN: C=RU, OU=gupekTop, O=BOY COLL
c. XBopocTsiHka Camapckon obnacTu,
CN=Onbra AHaTtonbeBHa CaBeHKOBa,
E=so_hvor_sch_hvr@samara.edu.ru
" \ MecTononoxeHune: 00bad0686576ff399a

Hara: 2023-08-28 02:07:37

PABOYAS TIPOI'PAMMA

yueOHoro npeamera «I'eomerpus. bazoBblii ypoBeHb»

1utst ooygaroruxes 10-11 kmaccos



INOACHUTEJIbBHAA 3AITMCKA

Pabouvas mporpamma yueGHOro Kypca «I'eomeTpus» 0a30BOro ypoBHs AJisl O0YYarOLIHXCS
10 —11 xmaccoB pa3paboTana Ha ocHOBe DelepasbHOrO TOCYIapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa CpexHero odmero odpa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
NPEABSIBISIEMBIX K MaTeMaTH4YECKOMY OOpa30BaHUIO, M TPAAUIMNA POCCUIICKOTO 00pa3oBaHUSI.
Peanuzanmss  mporpaMMbl  OO€ClICUMBACT  OBJIQJCHHE  KIFOYCBBIMH  KOMIICTCHIIHSIMH,
COCTaBIISIIOIMMU OCHOBY ISl CAMOPa3BUTHUSI W HEIPEPHIBHOTO 0Opa30BaHUs, IEJIOCTHOCTD
06H_[€KYJIBTypHOFO, JIMYHOCTHOTI'O M MTO3HABATCIIbHOI'O PA3BUTHA JIMYHOCTHU O6y‘IaIOIJ_[I/IXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TIeOMETPUM Ha YpPOBHE CpeAHEro o0Imero ooOpa3oBaHUs
00yCJIOBJIeHAa NPAKTUYECKON 3HAYMMOCTBHIO METANpEIMETHBIX U TPEIAMETHBIX pPE3YJIbTaTOB
00y4eHHUs] TEOMETPUU B HANpPaBICHUU JIMYHOCTHOTO Pa3BUTHs OOydaromiuxcs, (OpMUPOBAHUS
(GYHKIIMOHATIBHOM MaTeMaTU4eCKOW TPAMOTHOCTH, HM3YYEHHs JPYTHX YYEOHBIX IUCHUIUIMH.
PazButne y oOydaromuxcs NpaBWIBHBIX NPEIACTABICHUNH O CYIIHOCTH M TPOHMCXOXICHUH
reOMETPUYECKUX a0CTpaKIMi, COOTHOIIEHHH PEATbHOTO U MICaIbHOTO, XapaKTepe OTPasKeHUS
MaTeMaTUYeCKOW HAayKOH SBJICHUH U MPOIECCOB PEAIbHOIO MUPA, MECTE TEOMETPHU B CUCTEME
HayK M POJIM MaTeMaTUYeCKOrOo MOJEIHPOBAaHUS B HAyYHOM IIO3HAHMM W B MPAKTHKE
CHocoOCTBYeT (POPMHPOBAHMIO HAYYHOTO MHPOBO33PEHHS YUYAIIMXCS, a TaKkKe KadecTB
MBIIICHHS], HEOOXOAUMBIX JUIS a[alTallii B COBPEMEHHOM OOIIEeCTBE.

['eomeTpust siBisieTcss OJHMM W3 0a30BBIX MPEAMETOB HAa YPOBHE CpEIHEro OOIIero
00pa3oBaHUs, TaK KaKk OOECIICYMBACT BO3MOXXHOCTh M3YUCHMs KaK AWCIHMIUIMH €CTECTBEHHO-
Hay4HOM HaIlPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbllUieHUe, (GopMHupyeMoe MpU H3yYEeHUU OO0YYaroIMMMCS MOHSITHHHBIX
OCHOB T€OMETPUU M TOCTPOECHUHU IIEMOYKU JIOTMYECKHX YTBEPXKACHUH B XOJA€ pEeLIeHUs
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIIBUTaTh W ONPOBEPraTh THIIOTE3Bl HETOCPEIACTBEHHO
UCTIONB3YIOTCS TIPU PEIICHWH 3a7ad eCTECTBEHHO-HAyYHOTO IHWKJIA, B YaCTHOCTH W3 Kypca
bu3ukn.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE MIPaeT CYLIECTBEHHYIO pOJb BO BCEX
o0acTsaX JesTeTbHOCTH 4YenoBeka. OpueHTanusi YelnoBeKa BO BPEMEHHM M TMPOCTPAHCTBE —
HE0OXOUMOE YCJIOBHE €ro COLMAIBHOrO OBITHSA, (opMa OTPaKEHUS OKPYXKAroIIero MHpa,
yCIOBHE  YCHEIIHOTO TMO3HAHMUSA M  AKTUBHOIO  NpeoOpa3oBaHUs  JEHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0OBEINHACT pa3Hble BU/IbI yU€OHOM U TPYAOBOM
NeSITETIbHOCTH, SIBIISIETCS OJHUM M3 TPO(PECCHOHATBHO BA)XKHBIX Ka4eCTB, MOATOMY aKTyaJlbHa
3a7ada (GOPMHUPOBAHUS y OOYUYAIOMIMXCSI MPOCTPAHCTBEHHOTO MBIIIICHUS KaK Pa3HOBHUIHOCTH
00pa3HOro MBIIUIEHUS! — CYIIECTBEHHOT0 KOMIIOHEHTa B TIIOATOTOBKE K IPAKTHYECKOM
JEeSITeIbHOCTH 110 MHOTUM HaIPaBJICHUSM.

Ienb ocBOeHMs MporpaMMel yaeOHoro Kypca «I'eomerpusi» Ha 6a30BOM ypOBHE 00yUYEHHS
— o0meo0pa3oBaTelbHOE M OOLIEKYIbTYPHOE pa3BUTHE OOydaroIuxcs depe3 obecredeHue
BO3MOXKHOCTH MPHOOPETEHUSI M UCIOJIb30BAHUS CUCTEMATUYECKUX T€OMETPUUYECKUX 3HAHUN U
NeMCTBUH, CIENN(UIHBIX TEOMETPHH, BO3MOKHOCTH YCIIEITHOTO MPOIOIHKEHUsT 00pa30BaHus 1O
CHENUATBHOCTSIM, HE CBS3aHHBIM C MPHUKJIAIHBIM HCIIOJ30BAHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpur Ha 0a30BOM YpOBHE NpeAHA3HAYEHA Uil OOYYaIOLIMXCS
CpeAHel WIKOJbl, HE HCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYJHEHUH Ha YPOBHE OCHOBHOIO



obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JOJIKHBI OCBOUTH
o0I1ye MaTeMaTHYeCKUe YMEHHsI, CBSA3aHHBIE CO CIEHU(PUKON TeOMETPHUH U HEOOXOAUMBIE IS
JKU3HU B COBPEMEHHOM o011ecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yYUTh T€OMETPUIO
Oosee riyboOKoO, €cii B JalbHEHIIeM BO3HUKHET HEOOXOAUMOCTh B FT€OMETPHUECKUX 3HAHUSIX B
npodhecCuoHaNBHOM NeSTENbHOCTH.

JlocTuKeHune e OCBOEHUS MPOrpaMMbl 00ECIIEUUBAETCS PEUICHUEM COOTBETCTBYIOIIMX
3anau. [IpuopureTHBIMU 3a1auaMu OcBOeHHs Kypca «I eomeTpumn» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIIOTCS:

e (QopmupoBaHHE TPECTABICHUS O TEOMETPUU KaK YacTH MHUPOBOH KYJIbTYphl H

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOILUM MUPOM;

e (QopmupoBaHuE TMpEACTABICHUS O MHOTOTPaHHMKAX M TeJaxX BpallleHUus Kak o
BOKHEHIINX MAaTEeMAaTUYECKUX MOJIEISX, MMO3BOJISIOMINX OMHUCHIBATh U U3Y4aTh pa3HbIC
SBJICHUS OKPY>KAOILIEr0 MUPA;

e (opMupoBaHHE YMEHHS pACIIO3HABaTh Ha 4YEPTEXKax, MOJCIAX M B PEabHOM MHUpE
MHOTOTPaHHUKH U TeJla BPaIlCHHUS,

e OBJAJICHHE METOJaMU pelIeHHs 3a7ad Ha T[OCTPOCHUS Ha H300paKeHUsIX
MPOCTPAHCTBEHHBIX (QUTYD;

e (opmupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMH IMOHSATHSMHU O MHOTOTPAHHHKAX U
TeJax BpallleHUsl U UX OCHOBHBIMH CBOHCTBaMU;

® OBJAJICHUE AITOPUTMAMH PEIICHUsS OCHOBHBIX THUIIOB 3a1a4; (JOPMHUPOBAHHE YMEHHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNIbHbIE  PAcCyXJAECHHMsT B  XOJA€  pelIeHUus
CTEpEOMETPUYECKHUX 3a/1a4 U 3a]1a4 C MPAKTUIECKUM COACPKAHUEM;

® Da3BUTHE HHTEIUIGKTYQIBHBIX W  TBOPYECKHX CIHOCOOHOCTEH  oOydaromumxcs,
MO3HABATENIbHON aKTUBHOCTH, HCCIIEA0BATEIbCKUX YMEHHM, KPUTUIHOCTH MBIIIIJICHHS;

e (dopmupoBaHue (QYHKIIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUECKUX TOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYallUAX W TMPH H3YUYEHUHU IPYTUX Y4EOHBIX MPEIMETOB,
NPOSIBJIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBATH WX Ha S3BIKE
T€OMETPUH W  CO3/1aBaTh T'€OMETPHUYECKHE MOJENH, MPUMEHSITh OCBOCHHBIH
FEOMETPUUECKUN ammapar Juis pelIeHUs MPaKTUKO-OPUEHTHPOBAHHBIX — 3a/ad,
WHTEPIPETUPOBATH U OIICHUBAThH MOJYYCHHBIE PE3YIbTATHI.

OTIUYATENBHOW 0COOCHHOCTBIO TIPOTPAMMBI SIBJISIETCSI BKIIFOUEHUE B KYPC CTEPEOMETPUHU
B Hayalle €ro W3yYeHHUs 3a/1ay, peHIaeMblX Ha YpPOBHE WMHTYHUTHBHOTO IIO3HAHHA, H
onpenenéHHBIM 00pa3oM OpraHM30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKaHWE WHTYUTUBHBIX
MIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMYy U3yUEHHIO IPEIMETA.

[Ipennmourenne oOTHAETCS HATSIIHO-KOHCTPYKTUBHOMY METOAYy OOydYeHHs, TO €cTb
TEOpPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TIPAKTUYECKOMN
NEeSTeNbHOCTH. Pa3BuUTHE MNPOCTPAHCTBEHHBIX MPEACTABICHUN Yy yd4ammxcsi B Kypce
CTEepEOMETPUH MPOBOJUTCS 3a CUET pEIIeHUs 3a7jad Ha CO3/1aHKe MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEpPUpPOBAaHUE IPOCTPAHCTBEHHBbIMU oOpazamu. Co3naHue obpas3a MPOBOJUTCS C
OTOPOY Ha HATTSAHOCTh, & ONIEPUPOBAHKIE 00PA30M — B YCIOBHSIX OTBICYEHUS OT HATJISIAHOCTH,
MBICIIEHHOTO U3MEHEHHS €r0 UCXOHOTO COAEepPIKaHusI.

OcHoBHBIE conepxarenbHble JMHUH Kypca «[eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «[IpsiMble U TIOCKOCTH B MPOCTpaHCTBe», «Tena BpamieHus», «BeKTopsl u
KOOpJMHATHI B MpocTpaHcTBe». DopMupoBaHue JOTHYECKUX YMEHHM pacipeiensieTcss He TOJIbKO



o COoACPXKATCIbHBIM JIMHUAM, HO H 110 TOoJaM 06y‘~IeHI/I$I Ha YPOBHC CPCAHCTO OGH_IGFO
o0Opa3zoBaHusl.

Conepxkanrie 00pa3oBaHMs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3yIbTaTaM OCBOCHUS
paboueii mporpaMMbl, pacrpeeIEHHBIM 10 To1aM 00yUYCHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
YTOOBI OBJIAJCHUC TCOMCTPHUICCKUMU IIOHATUAMHN )41 HaBbIKaMU OCYLICCTBJIAIOCH
HIOCJICZIOBATEILHO M TIOCTYNATEIbHO, C COOJIOJCHHEM NPUHIMIA HPESMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYAIUCH B OOIIYIO CUCTEMY F€OMETPUYECKUX MPEACTaBICHUN 00yJaOIINXCA,
pacimpsis ¥ yriyossis e€, 00pa3yst IpOYHbIe MHOXKECTBCHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoauTcs 2 yaca B Heaenmo B 10 kinacce u 1 yac B Hepento B 11
KJIacce, BCEro 3a JBa roaa ooyuenus - 102 yaeOHBIX Yaca.



COJAEPKAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE
OcHoBHble NIOHATHA cTepeomeTpun. Touka, psimasi, INIOCKOCTb, IPOCTPaHCTBO. [loHsaTHEe
00 aKCHOMAaTHYECKOM ITIOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX.

B3anMHOe pacrnosiokeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAOLIUECs, MTapalICIbHbIE U
cKpemuBampomyecss npsamsle. IlapamnensbHOCT NpPAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
napajuleJbHble TNPSMBIE B IPOCTPAHCTBE; IMAPAJLIENBHOCTh TPEX MPSIMBIX; NapauIeIbHOCTh
OPSIMOM M IUIOCKOCTH. YIUIBI C COHAIIPaBJICHHBIMM CTOPOHAaMH; yrojl MeXAy NIpsIMbIMH B
npoctpancTBe.  I[lapannenpbHOCTh  IUIOCKOCTEW: — MAapajuleibHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNbHbIX ockocTel. [Ipocreiimme npocTpancTBeHHBIE (GUTYPBI HA TUIOCKOCTH: TETPAdIP,
KyO, nmapajuiesenumnes; nocTpoeH!e CeueHuil.

[lepneHIUKYNApHOCTh NPSIMOM M IUIOCKOCTH: NEPIEHIUKYJSApPHBIE IpsSMbBIE B
IIPOCTPAHCTBE, IIPSMBbIE IApAUICIBbHBIE M IEPIECHIMKYISPHBIE K IIOCKOCTH, IIPU3HAK
NEPHEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O IMpsSMOM NEpPHEHAUKYJISPHON
IUIOCKOCTH. YTJIBl B NPOCTPAHCTBE: Yrojl MEXAY HPSAMOM M IUIOCKOCTBIO; JBYTPAHHBIN YToll,
JUHENHBIA Yron ABYrpaHHoro yria. [lepneHaukyisp M HaKJIOHHBIE: PACCTOSIHUE OT TOYKH IO
IUIOCKOCTH, pAaccTOSHUE OT NPSIMOM /0 IUIOCKOCTH, NpOeKUus (GUrypbl Ha IJIOCKOCTb.
IlepneHquKyISIpPHOCTD IUIOCKOCTEN: MPU3HAK MEPIIEHIUKYIISIPHOCTH ABYX IIOCKOCTER. Teopema
0 TPEX NEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[lonsiTHE MHOrOrpaHHMKA, OCHOBHBIC JJIEMEHTbl MHOIOTPAaHHHKA, BBINYKJIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yrospHas npusma; rpaHu
U OCHOBAHMS MPHU3MBI; MIpsIMasi U HaKJIOHHAs MIPU3MbI; OOKOBas U MOJHAsI TOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, NpsMOYTOJBHBIN Mapajiesnenumnes U ero cpoiicrsa. Ilupamuga: N-yronbHas
nUpaMujia, TPaHU U OCHOBAaHME NUPAMUJIbI; OOKOBas W IOJIHAsS IOBEPXHOCTh MHPAMUIbL;
IpaBWIbHAasg M Yyceu€HHas MNHUpaMua. OJEMEHTbl MNpU3Mbl U THUpamMuibl. IIpaBUibHBIE
MHOTOTPaHHMKU: IOHSITHE NMPABUIBHOTO MHOIOI'DAaHHUKA; MpPaBUJIbHAs IpHU3Ma U IPABHIIbHAS
nUpaMu/a; MpaBUIbHAs TPEYrojbHas MUPaMUAa U MPaBUIbHBIN TeTpasap; KyO. IIpencraBnenue
O MpaBWIbHBIX MHOTOTPaHHHMKAaX: OKTa’ap, JojeKa’ap U wukocadap. CedyeHus HOpU3MBI U
UPaMUJIBI.

CuMMeTpHst B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, INPSAMOM, IJIOCKOCTH.
DNEeMEHTB CHMMETPHUH B IHPaMUIax, NapajuleeNUIe1ax, IPaBUIbHBIX MHOTOIPaHHHUKAX.

Boruncnenue 31eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHanu, yrisl. [lnomans 0oxoBoi
MIOBEPXHOCTH W IIOJIHOW IOBEPXHOCTH MPSMOM MPHU3MBI, IUIONIAJb OCHOBAaHMI, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U IMOBEPXHOCTU
NpaBWIbHON NMUpaMuibl, Teopema O Iulomaau yced€HHoM mnupamuabl. [lonartue o6 oOBEMe.
O0bEM upamMuIbl, MPU3MBIL.

[lonobubie Tena B mpoctpaHcTBe. COOTHOIIEHMSI MEXAY IUIOIIASIMU TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.



11 KJIACC

Tena BpameHus

[Munuaapudeckass TOBEPXHOCTh, OOpa3ylolve UINHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepxXHOCTH. L{MmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTh, 0Opa3yromas u
OCb; IJIOIIaAb OOKOBOM U MOJHON MOBEPXHOCTH.

Konunyeckass moBepXHOCTh, 0Opa3yrolue KOHHMYECKON IOBEPXHOCTH, OCh W BepIlIKHA
KOHMYECKOW moBepxHOCTH. KOHyC: OCHOBaHHME M BepIIMHA, OOpasyrolias M OCh; IUIOIIA/Ib
OOKOBOM M IOJIHOM NMOBEPXHOCTH. Y CEYEHHBI KOHYC: 0Opa3ylolle M BbICOTA; OCHOBAaHUS U
OOKOBast TIOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IUIOWAAb MOBepXHOCTU cdepbl. Bizanmuoe
pacronioskeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K chepe; Iomanb chepol.

N306paxkenue Ten BpalieHus Ha TNIOCKOCTH. Pa3BEpTka MUIMHIpA U KOHYCA.

KoMOunammu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONUCAHHBIA OKOJIO
cdepsl; cdhepa, BiMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonstne 00 o0bEMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapajienenuneaa u ciaeActBusi u3 He€. OO0béM nmiauHApa, koHyca. O0BEM
nrapa ¥ 1iomaib cepsl.

[Tono6ubie Tena B mpoctpaHcTBe. COOTHOIICHHS] MEXAY IUIOMIAASIMU TOBEPXHOCTEH,
00BEMaMu TOTOOHBIX Tell.

Ceuenuss uwiIMHApa (MapauieNbHO M TEPICHIUKYISIPHO OCH), CEUYECHHS KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIIUHY), CEUeHUs 1apa.

BekTOopbI M KOOPAUHATHI B MPOCTPAHCTBE

Bekrop Ha miockocTH U B pocTpaHcTBe. CI0XKEHNE U BEIYUTAHUE BEKTOPOB. Y MHOJKEHHE
BEKTOpa Ha uucio. Pa3noxkeHue BekTopa Mo TpEM HEKOMIUIaHApHbIM BekTopaMm. [IpaBuio
napasuienenunena. Pemenne 3aia4, CBI3aHHBIX ¢ IPUMEHEHHEM MPABUJI ICUCTBUN C BEKTOPAMH.
[IpsimoyronbHast cuctemMa KOOpAMHAT B mpocTpaHcTBe. KoopmunaTtel BekTopa. [Ipocteitmue
3a/layl B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalsipHOE NpPOU3BEIEHUE BEKTOPOB.
Berurcnenue yriioB MexXIy NPSMBIMH M TUIOCKOCTSIMH. KOOpIWHATHO-BEKTOPHBIM METOM TPU
pEeIIeHNH TEOMETPUUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMHHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE PE3yNbTAaThl OCBOCHHUS MporpamMMmbl yueOHoOro mnpeamera «MaremaTHKa»
XapaKTepU3yIOTCA:

I'paxnanckoe BocnuTanue:

C(OPMHPOBAHHOCTHIO TIPAKIAHCKOW MO3UIMHM OOYdYaIOMIerocss KakK AaKTHBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA, MPEACTABIEHUEM O MAaTeMaTHUYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBIEHUH, HPOLEAYyp TpakIaHCKOro oOIecTBa
(BBIOOPBI, OMPOCHI M TMp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAIBHBIMH HHCTUTYTaMU B
COOTBETCTBUH C UX (QYHKIHUAMU M HA3HAUCHUEM.

IIarpuoTnyeckoe BocIUTaHuE:

c(OPMHUPOBAHHOCTHIO POCCHICKON I'PaKAAHCKOW MIACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
U HACTOSALIEMY POCCHUMCKOM MaTEeMaTUKH, IEHHOCTHbIM OTHOIIEHHUEM K JIOCTHXKEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCUMCKON MAaTeMAaTHYECKOW IIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JOCTHKEHUH B IPYTUX HAyKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHWEM JIYXOBHBIX IIEHHOCTEH pPOCCHIICKOr0 Hapoaa; Cc(hHOpPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUM HAyKH M JIEATEIBHOCTBIO YYEHOTO; OCO3HAHHMEM JIMYHOIO BKJIAJa B IIOCTPOCHHE
YCTOWYMBOTO OYyIYILIEroO.

JcTeTH4YecKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLUEHHWEM K  MHpYy, BKIIOYas ACTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUi; BOCIPUMMYHBOCTHIO K
MaTE€MaTUYECKUM acTeKTaM Pa3IndyHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHUE:

c(OPMUPOBAHHOCTHI0 yMEHMsI TNPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
310pOBOTO U 0Oe30macHOro obpasa >KU3HU, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 3/0POBBIO
(3mo0poBOe mHTaHME, COATAaHCHPOBAHHBIA PEKUM 3aHATUN M OTABIXA, pPeryispHas Quandeckas
AKTUBHOCTb); (PU3MYECKOr0 COBEPUIEHCTBOBAHHUSA, NIPU 3aHITHUAX CIOPTHUBHO-030POBUTEIBHON
JIESTENIBHOCTBIO.

TpyaoBoe BocniuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHWEM LEHHOCTH TPYAONIOOUS; MHTEPECOM K pPazIMuHBbIM
cdepam mpoecCHOHATBHON JIEATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKON U €€ MPUIIOKEHUSIMH,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BbIOOP Oyayliei mpodeccun u peaan3oBbIBaTh COOCTBEHHbBIE
’KU3HEHHbIEC IIJIaHbl; TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4eckoMy oOpa3oBaHUIO U
caM000pa30BaHUIO Ha TMPOTSHKEHUHM BCEH >KM3HM; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PELICHUH TPAKTUYECKUX 3a]]a4 MAaTEMaTH4YE€CKOM HApaBI€HHOCTH.

JKO0JI0TrHYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYJIbTYPhl, MOHHMAaHUEM BIMSHHUS COIHAIBHO-
HPKOHOMHYECKUX IIPOLIECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOW CpEIbl, OCO3HAHHUEM
r100aNbHOTO  XapakTepa 9JKOJOTMYECKMX  MpoOJieM; OpHEeHTalued Ha  I[pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelIeHUs 3a/ad B 00JACTH OKpPY)KaoIlel cpenbl, IUIaHHPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXHBIX IMOCJIEICTBUM ISl OKPYKAIOILEN CPEeJIbI.

IleHHOCTH HAYYHOT'O IO3HAHMS:



C(OPMHPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAyKH M OOILIECTBEHHOW MPAKTUKU, TOHUMAaHUEM MaTeMaTHYECKON HAayKH Kak cepsl
YeJI0BEUYECKON JESTENbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ui pa3BUTUS LIUBUIN3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKA W MaTEeMAaTUYECKOW KyJIbTYpOM KaK CPEICTBOM ITO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJIATh IPOCKTHYH0O M  HCCIIEIOBATEIbCKYIO JIEATEIbHOCTD
MHAWBUAYAJIBHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yabTaTbl OCBOGHUS MIPOrpaMMbl yueOHOro npenmMera «MaremaTuka»
XapaKTepU3yIOTCS  OBJAQJCHUEM  YHUBEPCAIBHBIMU  HO3ZHAGAMENbHBIMU  OelicmBUiMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OUCMBUAMY, — YHUBEPCATbHbIMU — Pe2VAAMUEHbIMU
oeticmeusmu.

1) Yuueepcanvnvie nosnasamenwvhoie oeticmsus, obecneuusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCco8 00 Yaowuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npUMeHeHUe 102UHeCKUX, UCCIe008amMeNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble Jioruyeckue aeiicTBus:

® BBUIBISITh M XapaKTEpU30BATh CYNICCTBEHHBIC NMPU3HAKH MAaTEMAaTUYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIYy TOHATUSIMHU;, (HOPMYIHPOBATH OMPEICIICHUS TOHSITUML;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCHU(PUKAIMU, OCHOBAHUS JJIsi 0000IICHUS
U CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHATIN3a;

® BOCIPHHHMATH, (HOPMYIHUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IIKE; YCIOBHBIC;

® BBIABIATH MATEMATHUUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS B (PaKTax,
JAHHBIX, HAOTIOJACHHUSX W YTBEPXKACHHSX; IMPEajaratb KPUTEPHH JJIS BBISBICHHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JlenaTh BHIBOJABI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, JECIYKTUBHBIX W MHIYKTUBHBIX
YMO3aKTIOYeHUN, YMO3aKIIIOUeHUH TI0 aHAJIOTHH;

® MPOBOJUTH CAMOCTOSTENHFHO JOKa3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (TIpsMbIe
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIMIO, TPUBOIAUTH TMPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIBI;

e BBIOMpaTh cnoco0 peuleHus y4eOHOHM 3ajaun (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
perieHusi, BEIONpaTh HanboJee MOAXOAIMNN C YIETOM CaMOCTOSITENTFHO BBIIEIEHHBIX
KPUTEPHUEB).

Ba3oBble ncciiefoBaTebcKue qeiicTBUS:

® CMONB30BaTh  BOMPOCHI  KAaK  HCCIEAOBATENbCKUH  MHCTPYMEHT  TO3HAHWS,
dbopMynUpOBaTh BOMPOCHI, PUKCHUPYIOLTHNE MPOTUBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UIIHIO,
MHEHHUE;

® TMPOBOJIUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIA HSKCIIEPUMEHT, WCCICOBaHUE TI0
YCTQHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro OO0beKTa, SBJIEHHUs, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy O0BEKTaMH, SBICHUSMH, MPOIIECCAMU;

® CaMOCTOATENIbHO  (OpMyJIHpoBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yibTaTaMm
NPOBEIEHHOTO HAOJIOICHNS, UCCIIE0BAaHUS, OLIEHUBATh JIOCTOBEPHOCTh IOJyYEHHBIX
PE3ybTaTOB, BBIBOJIOB U 000OIICHMIA;



® [IPOrHO3UPOBATHh BO3ZMOXKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIABUTATH MPEATIONI0KEHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

® BBUIBJIATH AeUUUTBH MHPOPMALIMY, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETa HA BONPOC U
JUI PEeLIeHUs 3a]au;

e BpIOMpaTh HMH(POPMAIMIO M3 HCTOYHUKOB pA3JIMYHBIX THUIIOB, aHAJM3UPOBATDH,
CHCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HopM
Ipe/ICTaBICHNUS;

® CTPYKTYpUpOBaTh HWH(POpPMAILUIO, MPEACTaBIATh €€ B  pa3iMuyHbIX (opmax,
WILTIOCTPUPOBATH IpadUuecKy;

® OIICHUBaTh HAAEKHOCTh HMHPOPMALMU IO CAMOCTOSTEIBHO COHOPMYIMPOBAHHBIM
KPHUTEPUSIM.

2) Vuusepcanvhvie KommyHuUKamugHsle Oelicmaus, 0becneyusaom chopmuposaHHoCmy

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

O01enue:

e BOCIPUHMMAThH U (POPMYIMPOBATH CY)KJEHHS B COOTBETCTBUH C YCIOBUSIMH U LEIAMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIpAXXaTh CBOIO TOYKY 3pEHHMs B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 XOAY PEUICHUS 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4EHHBIA pe3yibTaT;

e B X0JIe 00CYXIEHUS 33]]aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TeMBbI, IPOOIEMBI,
pemraeMoil  3ajauM, BBICKAa3bIBaTh MJEM, HAlleJICHHbIE Ha IIOUCK pPELICHHUS;
COIIOCTABJISATh CBOM CYXACHHUSA C CYXICHHSIMHM JpPYTrUX YYaCTHUKOB JMAiOra,
O0OHapy>KUBATh Pa3IMUMe U CXOJCTBO MO3UIHI; B KOPPEKTHOH (opme GOopMyTHpOBaTh
pa3HoTIIacHsi, CBOM BO3PAKCHHUS,

® [IPEICTaBIATH PE3yJbTAaThl PEIICHUs 3a/1a4M, IKCIEPUMEHTA, UCCIIEJOBaHUS, POEKTA;
CaMOCTOSITENIbHO BBIOMpPATh (OpMaT BBICTYIUICHHUS C YYETOM 3ajad Npe3eHTAUUU U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHu4ecTBo:

® [IOHMMaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M HWHIMBHIYaIbHOH PaOOTHI
OpU pelIeHuH YUeOHBIX 3aJay; MPUHUMATh LEJNb COBMECTHOH JesATeIbHOCTH,
IUIAaHUPOBaTh OPraHMU3aLMI0 COBMECTHOM pabOThl, pacHpenensTb BHIbI padoT,
JIOTOBApUBATHCS, OOCYXKJaTh TPOLIECC W pe3yibTaT paboThl; 0000IaTh MHEHHS
HECKOJILKHX JIFOJIEH;

e y4yacTBOBaTh B IPYMIOBBIX opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
HMITYpPMBI» W WHBIE); BBINOJIHATH CBOK YacTh PaOOTHI W KOOPAMHHPOBATH CBOHU
JeMCTBUS C IPYTHMH YJI€HaMU KOMaH/Ibl; OLIEHUBATh KAYeCTBO CBOETO BKJIA1a B OOLIHI
HPOAYKT 110 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vuusepcanvuvie pecynamuensie oeticmaus, odecneuugarom Gopmuposanue cCMulCl08bIX

YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

®  COCTaBJIATH IUIaH, AITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIIOCO0 pEIIeHus ¢ YIETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BOZMOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PELICHUH ¢ y4ETOM HOBOM MH(pOPMALIHH.

CaMOKOHTPOJIb:



® BIAJCTh HABBIKAMHU I[I03HABATEIHHOW peQIIEKCHH KaK OCO3HAHUS COBEPIIIAEMBIX
JNEHCTBUII M MBICIUTENbHBIX MPOLIECCOB, HMX pPe3yibTaToOB; BIAJAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpolecca U pe3yibTaTa pelIeHUs MaTeMaTH4eCKOou
3aJa4uu;

® MpeABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IPH PEUICHUH 3a7aud, BHOCHUTD
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWJICHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJlbTaTa LEIM W YCIOBUSAM, OOBACHATH TNPHYUHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHUS PEe3yJIbTaTOB JAESITEIbHOCTH, HAXOJUTh OILIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBath NOHATUSIMU: TOUKA, IPSIMast, INIOCKOCTb.

[IpuMeHATh aKCUOMBI CTEPEOMETPHUH U CIIEJCTBUS M3 HUX MPU PELICHUH T€OMETPUUYECKUX
3ajad.

OnepupoBaTb NOHATHUAMHU: NapPaLVIEIbHOCTh U MNEPHEHAMKYISIPHOCTh MPSAMBIX U
IUIOCKOCTEM.

KnaccugunupoBaTs B3auMHOE pacronokKeHUe MPsIMbIX U IJIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb TOHATHUAMHU: JIBYTPAaHHBIA Yroj, TpaHM JABYIPaHHOTO Yyria, pedpo
JIBYTPaHHOIO yIJIa; JIMHEHHBIN yTroJl ABYIPaHHOI'O YIJia; rpaaycHas Mepa JBYTPaHHOIO yIia.

OnepupoBaTh NMOHSATUSMHU: MHOTOTPAHHMK, BBITYKJIBIA W HEBBIMYKJIbIH MHOTIOIPaHHUK,
3JIEMEHTHl MHOTOTPaHHUKA, PAaBUIbHBI MHOTOTPAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MUpaMuia; MpU3Ma, MPsIMOYTOJIbHBIN
napanjenenurnes, Kyo).

KnaccupunupoBare MHOTOrpaHHUKH, BBIOMpas OCHOBaHHUS JUIsl  KJacCHU(PHUKaLUU
(BBIIYKJIBIE M HEBBIMYKJIbIE MHOTOTPAaHHUKHU; TpPaBUIbHBIE MHOTOTPAHHUKH; TPSAMBIE U
HaKJIOHHBIE IPU3MBI, MTApaJUIEIICTIUIIE/IbI).

OnepupoBaTh NOHATHAMH: CEKYIIasi INIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHIIMIIBI IOCTPOSHUS CEYEHUH, UCIIOJIb3Ysl METO/I CIIEIOB.

Ctpouth ceueHHs: MHOTOIPAaHHUKOB METOAOM CJIEJO0B, BBINOJIHATH (BBIHOCHBIE) IJIOCKUE
YepTEkKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amauM Ha HaxoXXIEHHE TE€OMETPUYECKHMX BEIMYMH MO o0pa3laM WiIH
aIropuT™MaM, IMPUMEHSS H3BECTHHIE AHATUTHYECKHE METOJbl IMPU pPEIIEHUH CTaHIApTHBIX
MaTEMaTUYECKUX 3aJad Ha BBIYHUCICHUE PACCTOSHUNM MEXAY ABYMS TOYKaMH, OT TOUYKU IO
IPSIMOM, OT TOYKHU J0 INIOCKOCTH, MEXKY CKPELIUBAIOIIMMUCS TPSIMbBIMHU.

Pemarp 3amauM Ha HaxoXXIEHHE TE€OMETPUYECKHMX BEIMYMH MO o0pa3laM WiIH
QIroOpuTMaM, INPUMEHAS H3BECTHHIE AHATUTHUYECKUE METOJbl INPU PELIEHUH CTaHJApTHBIX
MaTEMaTUYECKUX 3a/1a4 HAa BBIUYHCIEHHE YIJIOB MEXAY CKPELIMBAIOIIUMUCS MPSIMBIMH, MEXIY
NPSIMOM U TJIOCKOCTHIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIJIOMIAAN TOBEPXHOCTEW MHOTOI'PAHHUKOB (ITpU3Ma, MUpaMUAa) €
OpUMEHeHHeM (QOpMyJ; BBIYHCIATH COOTHOIIEHUS MEXAy IUIOINAIsIMH IOBEPXHOCTEH,
00BEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.



OnepupoBarh TOHATUSMU: CHMMETPUS B TPOCTPAHCTBE; IIEHTP, OCh U IIOCKOCTh
CUMMETPUU; LIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekarp, mpeoOpa3oBbIBaTh W MHTEPIPETUPOBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEIKAX U PUCYHKAX.

[IpumensiTh reoMmerpudeckue (AKThl IS PEIMICHUS CTEPEOMETPUYECKHX — 3ajad,
MPEIOJIATAOIINX HECKOJIBKO IIaroB PENICHHs, €CIU YCIOBUS MPUMCHCHHS 3aJaHbl B SIBHOU
dbopme.

[TpuMeHsATH TpOCTEHIIME MPOTPAMMHBIE CPEICTBA M DIIEKTPOHHO-KOMMYHHKAIIHOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKIX 3a]1ad.

[lpuBoaMTH, TpUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAC W IHKHU3HH,
pacrio3HaBaTh MPOSIBIICHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[TpuMeHsITh TIONyYeHHBIC 3HAHUS HA MPAKTHUKE: aHAIM3HPOBATh PEAbHBIC CUTYAIlUU U
OPUMEHSTh W3YYCHHBIC TIOHATHUS B  MPOLECCE IMOWCKA  PEHICHHWs  MaTeMaTHYeCKU
c(OpPMYITUPOBAHHOW TPOOJIEMBI, MOACIUPOBATh PEATbHBIC CHTYyallUd HA S3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICNIM C HMCIOJIb30BAHUEM T€OMETPUYCCKHUX TOHSATHH U TEOPEM,
anmapara anreOphl; peraTh MPaKTHYSCKUE 3a]]a9H, CBI3aHHBIC C HAX0XKICHUEM TeOMETPUICCKUX
BEJIMYMH.

11 KUIACC

OnepupoBarb TIOHSITHSIMH MWIMHAPUYECKast MIOBEPXHOCTb, oOpa3zyromue
HWIMHIPUYECKON TOBEPXHOCTH; IIMIIMHIP; KOHUYECKasi TOBEPXHOCTh, 00pa3yoIine KOHUYeCKOU
MOBEPXHOCTHU, KOHYC; chepuuecKas MOBEPXHOCTb.

Pacrio3naBats Tena BpanieHus (IWIHHIP, KOHYC, cdepa u miap).

OOBACHATDH CIIOCOOBI TOJTYUYESHHSI TEJT BpAIICHUS.

KnaccudumupoBats B3auMHOE pacmoiokeHne chepbl U MITOCKOCTH.

OnepupoBaTh MOHATHAMH: IIAPOBON CETMEHT, OCHOBAaHHWE CETMEHTA, BHICOTA CETMEHTa;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CIIOS, BBICOTA MIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Bbrauciate 00bEMBI M TIJIOMIAIN TTOBEPXHOCTEH TEJ BpalleHHs, TEOMETPHUECKUX Tell C
npUMeHeHneM (HOopMyIL.

OnepupoBarh MOHATHSAMH: MHOTOTPAaHHUK, BIUCAHHBIA B Cepy U OMHMCAHHBIN OKOJIO
cdepsr; chepa, BIECaHHAs B MHOTOTPaHHUK HITH TEJIO BPAIICHUSI.

BbIYHCchsTh COOTHOIICHHUS] MEXAY IJIOMAASIMH TOBEPXHOCTEH M 00BEMaMU MOTOOHBIX
Tel.

N3o0paxaTs m3ydaemble (GUTYPHl OT PYKH W C NPUMEHEHHEM IPOCTHIX YEePTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYD: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUSI TEJ BPaAILlCHHUS.

W3Bnekarh, MHTEPIPETHPOBATH U MPEOOPA30BBIBATH HHGOPMAITUIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MpeCcTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBath MOHITHEM BEKTOP B IPOCTPAHCTBE.

BBIONMHATE AEHCTBUS CIOXKEHHS BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOXKEHHS BEKTOpa
Ha YKCI0, O0BSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

[TpuMeHsITh paBUIIO MapauIeenuIIeaa.



OnepupoBarh MOHATUSAMHU: JEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, yrojd MEXKIy BEKTOPaMH, CKaIIPHOE
MPOM3BEICHUE BEKTOPOB, KOJUTHHEAPHbBIC M KOMIUIAHAPHBIC BEKTOPHI.

HaxoauTs cyMMy BEKTOPOB U ITPOU3BECHUE BEKTOPA HA YHCIIO, YO MEXIY BEKTOPAMH,
CKaJIIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP 10 JIBYM HEKOJJIHHEAPHBIM BEKTOPaM.

3aaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CHCTEME KOOPIMHAT.

[TpuMeHATh TeoMeTpuYeckue (akThl IS PEHICHUS CTEPEOMETPUYECKUX 3ajad,
HPENOJIAraroMX HECKOJIBKO IIAroB PEIICHUs, €CIM YCIOBUS MPUMEHCHHS 3aJaHbl B SBHOM
dopme.

Perrats mpocreiiiine reoMeTpUUECKUE 3a/1a4 Ha IPUMEHCHHUE BEKTOPHO-KOOPIUHATHOTO
METo/Ia.

Pemrate 3aauu Ha [J0Ka3aTeiIbCTBO MATEMATHYCCKMX OTHOLICHHA W HAXOXKICHUE
TCOMCTPHUICCKUX BCIWYHH I10 06pa3uaM WK aJirOpuTMaM, NpUMCHAS U3BCCTHBIC MCTOJLI ITPU
pEIIeHUH CTaHIAPTHBIX MATEMaTUYECKUX 3a71a4.

[TpuMeHATh TPOCTEHIIME MPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHUKAIHOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUCCKUX 3a/1ad.

[IpuBoguTe mHpUMEPBl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEHM B MPHUPONE M KU3HHU,
pacro3HaBaTh MPOSIBJICHHE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[TpuMeHATh TOJyYCHHBbIC 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATh peajbHbIC CUTYAIlUHd U
MNPUMCHATH HN3YUYCHHBIC IIOHATUA B nmponecce IIOHCKa PCIICHUA MaTeMaTH4YCCKN
chopMynUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATH pEATbHBIE CUTYyallMd Ha SI3BIKE T'C€OMETPHUH,
UCCIIeI0BaTh MMOCTPOCHHBIE MOJENIN C HMCIOJIb30BAHHEM TCOMETPHUYCCKHMX TOHITHH W TEOpeM,
ammapata anreOpbl; pemarh IPaKTHYSCKHUE 3a/1a41, CBI3aHHbBIC ¢ HAXOXKICHHEM T€OMETPHUCCKUX
BCJIINYHNH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBO 4acoB
Ne HaumeHoBaHMe pa3aesioB U TeM DiieKTpoHHbIe (HudpoBbIe)
Kourpoabublie | IlpakTnyeckue
n/n MPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoTbI padoThbI
1 BBeneHre B cTepeoOMETPHIO 10 0 0 https://resh.edu.ru/subject/lesson/4756/
HpHMLIe U ITIJTOCKOCTHU B
2 npoctpaHcTse. [lapamiensHOCTh 12 1 0 https://resh.edu.ru/subject/lesson/6065/
MpSAMBIX U IIOCKOCTEN
3 HepHeHMIfyMpHOCTL TPAMBIX I 12 0 0 https://resh.edu.ru/subject/lesson/4724/
IINIOCKOCTEU
4 Y TIIBI MEHAY TIPAMBIMH H 10 1 0 https://resh.edu.ru/subject/lesson/6063/
TJIOCKOCTAMU
5 MHororpaHHHKH 11 1 0 https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/5443/
6 OO0BEMBI MHOTOTPaHHUKOB 9 1 0 https://resh.edu.ru/subject/lesson/5866/
https://resh.edu.ru/subject/lesson/4023/
7 HosTopene: cedeHHs, pACCTOAHI 1 4 1 0 https://resh.edu.ru/subject/lesson/4023/
YIJIBI
OBHIEE KOJIMYECTBO YACOB I1O 68 5 0

[TPOI'PAMME



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/6065/
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/6063/
https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/5443/
https://resh.edu.ru/subject/lesson/5866/
https://resh.edu.ru/subject/lesson/4023/
https://resh.edu.ru/subject/lesson/4023/

11 KJIACC

KoauuecTBo yacoB
HaumeHoBaHue pa3aesioB H TeM JJeKkTpoHHbIE (IU(PPOBHIE)
Ne o/m Konrpoasnsie | IlIpakTuyeckue
MPOrpaMmbI Bceero o0pa3oBaTe/ibHBIE peCcypChl
padoThI padoThI
1 Tena BpateHus 12 0 0 https://resh.edu.ru/subject/lesson/6300/
https://resh.edu.ru/subject/lesson/4904/
) OBLEMEL Tern 5 1 0 https://resh.edu.ru/subject/lesson/4046/
https://resh.edu.ru/subject/lesson/5629/
https://resh.edu.ru/subject/lesson/4910/
BeKTOpEI 1 KOOPUHATH B https://resh.edu.ru/sub?ect/lesson/5724/
3 HpocTparcTe 10 1 0 https://resh.edu.ru/subject/lesson/5723/
https://resh.edu.ru/subject/lesson/6083/
4 [ToBTOpEHUE, 0000IICHNME, 7 1 0 https://resh.edu.ru/subject/lesson/5731/
CHUCTEMATH3aIMs 3HAHWHA https://resh.edu.ru/subject/lesson/4911/
OBHIEE KOJIMYECTBO YACOB I1O 34 3 0
ITPOI'PAMME



https://resh.edu.ru/subject/lesson/6300/
https://resh.edu.ru/subject/lesson/4904/
https://resh.edu.ru/subject/lesson/4046/
https://resh.edu.ru/subject/lesson/5629/
https://resh.edu.ru/subject/lesson/4910/
https://resh.edu.ru/subject/lesson/5724/
https://resh.edu.ru/subject/lesson/5723/
https://resh.edu.ru/subject/lesson/6083/
https://resh.edu.ru/subject/lesson/5731/
https://resh.edu.ru/subject/lesson/4911/

INOYPOYHOE IINTAHUPOBAHUE
10 KUIACC

Ne
n/u

Tema ypoka

KoaudecTBO 9acoB

Bcero

KouTtpoJbHbIe
padoTsbI

IMpakTuyeckne
padoThbI

Jlara
U3yYeHust

DJIeKTPOHHBIE
nudposbie
oOpa3oBarTe/ibHbIE

pecypcsl

OcCHOBHBIE TOHSTHUS CTEPEOMETPHH: TOUKA,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
[IpaBuia n300paskeHus HA pUCYHKAX:
M300pakeHMs TNIOCKOCTEH, MapaeIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IlonsTus: IEpeCCKaromurecs rniI0CKOCTH,
InepeceKaromumecs npsaMas U rmiI0CKOCTb

IlonsTus: NepeceKarommecs rmiI0CKOCTH,
nepeceKkarommecs npsaMast 1 rjiI0CKOCTb

3HAKOMCTBO C MHOTI'Or'paHHUKAaMH,
I/I306pa)KeHI/IC MHOT'OTPAaHHUKOB Ha
PUCYHKAX, HAa MPOCKIMOHHBIX YCPTCIKAX

HauanbHble cBeieHus 0 KyOe 1 mupamuie,
UX pa3BEPTKH U Mozenn. CedeHust
MHOTOTPaHHUKOB

HauanbHble cBeieHus 0 KyOe 1 mupamuie,
uXx pa3BEépTku U Moaenu. CedeHus
MHOTOI'PaHHUKOB

TToustie 00 aKCHOMATHYECKOM
MMOCTPOEHUHU CTEPEOMETPHUH: AKCHOMBI
CTEPEOMETPHH U CIECACTBUS U3 HUX




ITonsatue 06 akcHOMaTHYECKOM

8 MIOCTPOCHUH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPUH U CIIEJCTBUS U3 HUX
ITonsATHe 06 aKkCHOMAaTHYECKOM

9 MIOCTPOCHUH CTEPEOMETPUHN: AaKCHOMBI
CTEPEOMETPUU U CIAEACTBUS U3 HUX
[TonsATHe 06 aKCMOMAaTUYECKOM

10 MOCTPOCHUH CTEPEOMETPUHN: AKCUOMBI
CTEpPEOMETPUU U CIAEACTBUS U3 HUX
B3anMHOe pacrniosnoxenue npsMsIx B

1 IIPOCTPAHCTBE: MEpPECEKAIOINECS,
napajJiesibHble U CKpeIIHUBaroLIecs
IIpsIMbIE
[TapanienbHOCTh NPSIMBIX U IIJIOCKOCTEH B

12 MIPOCTPAHCTBE: MapajlieNbHbIE IPSIMBIE B
IIPOCTPAHCTBE; MAaPAJUIEIBHOCTD TPEX
MPSMBIX
[TapanienbHOCTh MPSIMBIX U IUIOCKOCTEH B

13 npoctpanctse: [lapaninenbHOCTh NPsMOiL U
TJIOCKOCTH

14 VYTIIBl ¢ COHANPaBIEHHBIMU CTOPOHAMU

15 Yros Mexay NpsIMbIMH B IPOCTPAHCTBE

16 VYron Mexay NpsMbIMH B IIPOCTPAHCTBE

17 [TapamiensHOCTB MIIOCKOCTEM:
napajuieNbHbIe MII0CKOCTH

18 CaolicTBa MapayIeIbHbBIX TUIOCKOCTEN

19 [Ipocreiime npocTpaHCTBEHHBIE (PUTYPBI

Ha TJIOCKOCTH: TeTpasdp, KyoO,




napaJuICICIINIIC

20 [TocTpoenue ceueHwmii

21 IToctpoenue ceuenuit
Kontponbnas padora o teme "[IpsimMbie u

22 IIJIOCKOCTH B IPOCTPAHCTBE.
[TapanminenbHOCTb MPSAMBIX U IIOCKOCTEN"
[lepneHMKyIAPHOCTD IPSMOM U

23 IJIOCKOCTH: EPIEHIUKYJISIPHBIE IPSMBIE B
IIPOCTPAHCTBE

24 [IpsimMble napasienbHble U
HEPIEHIUKYJIAPHBIE K INIOCKOCTH

o5 [Ipsimble napasuienbHble U
MEPIEHIUKYIISIPHBIE K TUIOCKOCTH

26 IIpu3Hak nepneHAuKYISIPHOCTH IPSIMOM 1
IIJIOCKOCTH

7 [Ipu3Hak nepneH MKy pHOCTH IPSIMOU U
IIJIOCKOCTH

08 TeopeMa o psAMOH NEepIEH AUKYIISAPHOU
IIJIOCKOCTH

29 TeopeMa 0 psMOM NEepIEH TUKYIISIPHOU
IIJIOCKOCTH

30 TeopeMa 0 psAMOM NEepIIEH TUKYIISIPHOU
IIJIOCKOCTH
[lepnenuKyIsp ¥ HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKH J0 IJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 IIIOCKOCTH

32 [lepnieHqUKYISp U HAKJIIOHHBIE: PACCTOSIHUE

OT TOYKHU O INIOCKOCTH, paCCTOAHUC OT




pr[MOﬁ J0 IINIOCKOCTHU

[lepnenuKyIsip ¥ HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 110 IUIOCKOCTH
[lepnieHIuKysIp ¥ HAKIIOHHBIE: PACCTOSHUE

34 OT TOUYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM JI0 TUIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YIOJI MEXY
IIPSIMON U TUIOCKOCTBIO

36 JIByrpaHHBbIN yToJ1, IUHEUHBINA YTOJl
JBYTPAHHOI'O yIJia

37 JIByrpaHHbIN yTroJl, IMHEHHBIN Yol
IBYTPAHHOIO yIJIa
IlepnieHIMKYIAPHOCTD TNIOCKOCTEN:

38 MIPU3HAK IEPIEHAUKYISIPHOCTH ABYX
IIJIOCKOCTEN
[lepneHUKyYISIPHOCTB MIJIOCKOCTEM:

39 MIPHU3HAK MEPIICHIUKYISIPHOCTH IBYX
IIJIOCKOCTEN
[lepneHUKyISPHOCTB MIIIOCKOCTEM:

40 IIPU3HAK IEPIEHAUKYISIPHOCTH ABYX
IIJIOCKOCTEHN

41 TeopeMa 0 TpEX nepreHaUKyIIsIpax

42 Teopema o Tpéx neprneHAUKYIsIpax

43 TeopeMa 0 TpEX nepreHaUKYIIsIpax
Kontponbhas paboTa mo temam

44 "IlepneHIUKYISIPHOCTD IPSAMBIX U

mrockocteil" u "Y el MeXAy IPSIMbIMA U




IUIOCKOCTSIMU"

45

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOT'PAaHHUKA, BBITYKJIbIEC U
HEBBIMYKJIbIE MHOTOIPaHHUKH; pa3BEPTKA
MHOTOTpaHHUKA

46

IIpu3ma: N-yrosibHas npusMa; rpaHu U
OCHOBAHMS IIPU3MBI; IPsMAasi U HAKJIIOHHAs
IIPU3MbI; OOKOBas ¥ NOJIHAS [IOBEPXHOCTh
IIPU3MBI

47

[Tapamtenenunen, npsMOYyTroJbHbBIN
napajJiesIenune]l 1 ero CBOMCTBa

48

anaMI/ma: N-yrojbHas nNupamMuaa, rpaHy u
OCHOBAHHC IMUPAMUbI; OOKOBas M MOJIHAS
MOBCPXHOCTL IMUPAMUBI; ITIPABUJIbHAA U
yceqéHHa;I nupamMuia

49

[TpaBusIbHBIE MHOTOIPAaHHHUKH: TOHATHE
MPaBUIILHOIO MHOT'OI'PaHHMKA; IPABUIIbHAS
IIpru3Ma 1 1IpaBuJIbHAas NUpaMuaa,
IpaBUJIbHAS TPEYrobHAs MUPaMUIA U
MpaBWIbHBIN TeTpadip; Ky

50

[IpencraBieHue o MPaBHIBLHBIX
MHOTOTPaHHHUKAX: OKTAdIP, T0ICKAP U
HKOCadIp.

51

CI/IMMCTpI/ISI B IIPOCTPAaHCTBC: CUMMCTpPUA
OTHOCHUTCIBHO TOYKH, HpHMOﬁ, TIJIOCKOCTH.
ONIEMEHTBI CUMMCTpPUU B ITUpaMUJaX,
napajjiejacnuieaax, rmpaBuIbHbIX
MHOTI'OT'paHHHUKaX




Brrunciaenue 31eMeHTOB MHOT'OI'PpaHHUKOB!

52 . 1 0 0
pEOpa, TuaroHaiu, yribl
[Tnomaae 60KOBOI TOBEPXHOCTH U TIOJTHOM
53 MOBEPXHOCTU MPSIMON MPU3MBI, IIIOIIAh 1 0 0
OCHOBaHUH, TeopeMa 0 OOKOBOIA
MTOBEPXHOCTHU MPSIMON MPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUIBLHONU MUPAMUJIBI, 1 0 0
TeopeMa o IJIoaau O0KOBOM MOBEPXHOCTH
YCEUEHHOW MUPAMUIBI
55 'I‘<0Hrp0m)Has{ pa6'(')Ta 0 TeMe 1 1 0
MHororpanHUKA
56 [Tonsatue 06 00BEMeE 1 0 0
57 O0BEM TUpaMUIbI 1 0 0
58 O0BEM mupamMuIBI 1 0 0
59 O0BEM TUpaMUIbI 1 0 0
60 O0BEM mupamuIBI 1 0 0
61 O0BEM MpU3MBI 1 0 0
62 OOBEM TTPU3MBI 1 0 0
63 OOBEM IpU3MBI 1 0 0
64 KontponsHas pabota o treme "O0bEMBI 1 1 0
MHOT'OI'PaHHHUKOB"
[ToBTOpEeHME, 0000IIICHHE CHCTEMATH3AIIHS
65 3HaHuid. [locTpoeHune ceueHuit B 1 0 0
MHOTOTPaHHUKE
[ToBTOpeHue, 0600IIeHNEe CHCTEMATH3AITUS
66 3HaHUH. BeIuMCIeHNE pacCTOSHUM: MEXIY 1 0 0

ABYMA TOYKaMH, OT TOUKHU O HpHMOﬁ, oT




TOYKH OO IIJIOCKOCTU, MCIKIY
CKpC€HIMBAOIMUMUCS ITPSIMBIMHA

67 HroroBas koHTpobHAs paboTa

[ToBTOpenue, 00001IeHNE CCTEMAaTU3aIHs
3HaHUU. BeIlUKCIIEHUE YIIIOB: MEXAY

68 CKPEIIMBAIOIIUMUCS NIPSMBIMH, MEXKIY
IIPSIMOM U TNIOCKOCTBIO, IBYTPaHHBIX

YTJI0B, YITIOB MCKAY INIOCKOCTAMUA

OBILIEE KOJIMYECTBO HACOB 10
I[TPOT'PAMME

68




11 KJIACC

Ne n/m

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoabHbie
padoThI

IIpakTnyeckue
padoThI

Jlara
U3y4eHust

JIeKTPOHHbIE
uudposBbie
oOpa3oBarTe/ibHbIE

pecypchl

Cdepa u map: meHTp, paguyc, IMamMeTp;
IUTOMIA b IOBEPXHOCTH Cepbl

Bzaumnoe pacnonoxenue chepsl u
IJIOCKOCTH; KacaTelbHasl INIOCKOCTb K

cthepe; miomaas chepsl

Nzobpakenue cdepsl, mapa Ha
miockocT. CedeHus mapa

HI/IHI/IHI[pI/I‘IGCKaﬂ IMMOBEPXHOCTD,
00pa3yromue MUJINHIPUIECKOM
MMOBEPXHOCTHU, OCh III/IJ'II/IH)IPH‘IGCKOﬁ
IIOBEPXHOCTH

Hunuaap: ocHoBaHUS 1 GOKOBast
MOBEPXHOCTh, 00pa3yroIias u OCh;
IUIOIIAAb OOKOBOM M OJIHOM
MIOBEPXHOCTH

N3o0pakeHne nUIMHIpa HA TITIOCKOCTH.
Pazpéprka nununapa. Cedenus

MUTUHAPA (TTIOCKOCTHIO, TApATIIETbHOM
WM TIEPIICHIUK YIS PHON OCH IIMIIMH/IPA)

Konunueckast moBepxHOCTh, 00pa3yrolne
KOHHUYECKOU MOBEPXHOCTHU, OCh U
BEpIIMHA KOHUYECKOM MOBEPXHOCTH




KOHYCZ OCHOBAHME M BCpIINHA,

8 00pa3syroias 1 0Ch; MJI0Maas> O0KOBOU 1
MOJTHOW TTOBEPXHOCTHU
Y ceu€HHbIN KOHYC: 00pa3yromme 1

9 BBICOTA; OCHOBAHMS K OOKOBas
MOBEPXHOCTh
M3o0paxenue KoHyca Ha TUIOCKOCTH.
Pa3zBéprka konyca. CeueHus KoHyca

10 (TUTOCKOCTHIO, TTAPAJICITEHOM
OCHOBaHUIO, Y TUIOCKOCTHIO, MPOXOISIIEH
yepes3 BEpILUHY)

1 KoMOuHarwst Tenn BpaieHus u
MHOTOTPaHHHKOB
MHoOrorpaHHuK, OIACaHHBINA OKOJIO

12 cdepsl; cdhepa, BIMCaHHAs B
MHOTOTPaHHHK HJIM B T€JIO BpaIllEHUS

13 Ilonsarue 06 00bpEMe. OCHOBHEIE
CBOMCTBA 00BEMOB TeI

14 O0béM IUIMHIIpa, KOHYCa

15 O0BEM mrapa u oAk chepsl
[TomoOHbBIE TeNa B MPOCTPAHCTBE.

16 COOTHOIICHUS MEXTY IO ITMU
MOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI

17 KonTponbhas pabora no remam "Tena
BparieHus" u "O0bembl Ten"

18 BekTop Ha IMJI0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue 1 BBIYMTaHNUE BEKTOPOB

20 YMHOXEHHEe BEeKTOpa Ha YUCIIO




21

PasnoxeHnue BekTopa 1o Tpém
HEKOMIUTaHapHBIM BekTopam. [IpaBuio
napaiesienumnena

22

Pemenue 3ana4, cBA3aHHBIX C
IIPUMEHEHUEM IIPABUII ACUCTBUH C
BEKTOpaMH

23

[TpsMoyronbHas cucTeMa KOOpAUHAT B
npoctpaHcTBe. KoopimHaThl BEKTOpa.
[Ipocreitmme 3aga4n B KOOpAMHATAX

24

VYron mexny Bekropamu. CkaisipHoe
MIPOU3BEIEHUE BEKTOPOB

25

Brruncnenue yrioB Mexay NpsMbIMA U
IJIOCKOCTSIMU

26

KOOp,[[I/IHaTHO'BeKTOpHHﬁ MCTOI ITpU
PEIICHNHU IT'COMCTPUYCCKUX 3a1a4

27

KonrtponsHas pabota o reme "BekTopbl
Y KOOPAMHATHI B IpocTpaHcTBe"

28

[ToBTOpenue, o6obIIeHNE 1
cucremarn3anus 3HaHui. OCHOBHBIE
burypsl, GpaxTsl, TEOpEMBI Kypca
TUTAHUMETPHUH

29

[ToBTOpenwue, 0600IIEHNE 1
cucteMaTuzanus 3HaHuii. OCHOBHBIE
burypsl, GpaxThl, TEOpEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpenwme, 0600IIEHNE 1
cHUCTEMaTH3allMs 3HAaHUN. 3a1aun
HJ'IaHI/IMeTpI/II/I U MCTObI UX pemeHmI




[ToBTOpEHME, 0000IICHUE U

31 CUCTEMAaTU3aLMs 3HAHUN. 3a1auu 1
TUTAHUMETPUH U METOJIBI UX PEIICHUS
[ToBTOpEHME, 0000IICHUE U

32 cucteMaTu3auus 3HaHuii. OCHOBHBIE 1
burypsl, GpaxTsl, TEOPEMBI Kypca
CTePEOMETPUH

33 HroroBast KOHTpoOIbHAs paboTa 1

34 [ToBTOpeHwue, 0606meH1/ie u 1
cUCTEMaTH3alus 3HAaHUI

OBLIEE KOJIMYECTBO YACOB IIO 34

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMTPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

» Marematuka. ['eomerpus, 10 kmace/ Mepansik A.I'., Homuposckwii [I.A., ITononckwuii B.b.,
Sxup M.C.; mox penakuueii [Togonsckoro B.E., O6mmecTBo ¢ orpaHiUeHHOM
oTtBeTcTBeHHOCTHIO M3narenbckuii ieHTp «BEHTAHA-I'PA®y; AkrionepHoe 00111eCTBO
«3narenbctBO «lIpocBenienney

Maremaruka. ['eomerpus, 10 kirace/ Mepsnsak A.I'., Homuposckwuii JI.A., ITononckwii B.b.,
Sxup M.C.; nox penakuueti [Togonsckoro B.E., O6mecTBo ¢ orpaHHYeHHOM
oTBeTcTBeHHOCTHIO M3narenbckuii ieHTp « BEHTAHA-I'PA®y; AkurionepHoe 00111eCTBO

«M3paTenbcTBO «HpOCBCH_ICHI/Ie»

METOAUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

Maremaruka. ['eomerpus, 10 kirace/ Mepansak A.I'., Homuposckuii JI.A., ITononckwii B.b.,
Axup M.C.; nox penakuueii [lononsckoro B.E., ObuiectBo ¢ orpaHndeHHOM
otBeTcTBeHHOCTHIO M3narenbckuii ieHTp «BEHTAHA-I'PA®»; AxumonepHoe o0111ecTBoO

«H3maTenbpCTBO ((HpOCBeH_IeHI/Ie»

HOUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET

https://resh.edu.ru/
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