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Pabouast nporpamma no yueonomy npeamery «I'eomerpusn»
s ooyqaromuxes 10-11 kiaccon
(ypoBeHb 0CBOeHMS: 0a30BbIii)

PaGouass mporpamma pa3paboTaHa Ha OCHOBE TPEOOBaHMI K TUTAHHUPYEMBIM pe3yJbTaTaM
OCBOGHHUSI OOYYalONIMMKCS OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMBI CPEIHEro OOIIero
o0OpazoBaHus
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INOACHUTEJIBHASA 3ATINCKA

Pabouas nporpamma yueOHOTrO Kypca «I'eomeTpusi» 6a30BOr0 ypoBHS AJIsi 00Y4aIOIINXCS
10 —11 xmaccoB pa3zpabotana Ha ocHOBe DeaepalbHOTO TOCYIapCTBEHHOTO0 00pa30BaTEIbHOTO
CTaHJapTa CpexHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
HpEABSIBIAEMBIX K MaTeMAaTHYECKOMY OOpa30BaHUIO, U TPAIUIMK POCCHUICKOTO 00pa3oBaHMS.
Peanuzanus  mporpamMMbl  oOecreuMBaeT — OBJAJCHHE  KIIOYEBHIMH  KOMIICTCHLUSMH,
COCTaBJISIIOIMMU OCHOBY [UIS CaMOpa3BUTHSA M HENPEPHIBHOTO 00pa3oBaHMWs, LEIOCTHOCTh
OOIIEKYIbTYPHOTO, IMYHOCTHOTO U MTO3HABATEILHOTO Pa3BUTHS TMYHOCTH 00YJaIOLTHXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTo Kypca TeOMETpUH Ha YPOBHE CpEIHEro o0Iero obdpa3oBaHUs
00yCJIOBJICHa TPAKTUYECKON 3HAYMMOCTBHIO METANpPEeIMETHBIX W MPEIMETHBIX pPe3yJIbTaToOB
00y4YeHHsI TEOMETPUH B HAMPABICHUU JIMYHOCTHOTO Pa3BUTHs O0Oydarommuxcs, (HOpMUPOBaHUS
(GYHKIIMOHATHPHOH MaTeMaTHYeCKOW TPaAaMOTHOCTH, W3YYEHHUS JAPYIHX YYEOHBIX TUCIIHILIHH.
Pazputne y oOydvarommuxcs NpaBHIBHBIX MPEACTABICHUNH O CYIIHOCTH M IPOUCXOXKICHUH
TE€OMETPUYECKUX a0CTpaKIMi, COOTHOIICHHH PEATbHOTO M MICATLHOTO, XapaKTepe OTPaKCHHUSI
MaTE€MaTU4YeCKON HAayKOM SIBIICHUU U IIPOLIECCOB PEAIBHOIO MHPA, MECTE T€OMETPUU B CUCTEME
HAayK M pOJIM MaTeMaTHYEeCKOTO MOJICIIMPOBAHUS B HaydyHOM IIO3HAHHM M B TPAKTHKE
CHocOOCTBYeT (OPMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHMS YYaIIMXCS, a TaKKe KayecTB
MBIIICHHSI, HEOOXOAUMBIX JUTSI aJanTallii B COBPEMEHHOM OOIIIECTBE.

I'eomerpust siBnsercss OOHUM M3 0a30BBIX NPEAMETOB HAa YPOBHE CpEAHEro OOIIero
0o0pa3oBaHUs, TaK KaK OOECIIEYMBAECT BO3MOXKHOCTb HM3yYCHHUs KaK TUCIHMIUIMH €CTECTBEHHO-
Hay4HOU HAIIPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlormueckoe MebIIUICHHE, (GOpMUpyeMOe MPH U3YYCHHH OOYYarOIIUMUCS MOHATHHHBIX
OCHOB TEOMETPUM M TIOCTPOCHUHU IICTIOYKHM JIOTMYECKHX YTBEPKICHUH B XOAE pPELICHUS
TCOMETPUYECKUX 3a/a4, YMEHHE BBIIBUTaTh M ONPOBEPraTh THIIOTE3bl HEMOCPEICTBEHHO
UCTIOJB3YIOTCSl TIPU PEIICHUH 3a7]ad eCTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH M3 Kypca
bu3UKH.

YMeHue OpHUEeHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0iacTsX JesTeIbHOCTH 4YenoBeka. OpueHTalusi YenoBeKa BO BPEMEHH W TMPOCTPAHCTBE —
HEOO0X0/IMMOE YCIIOBHE €r0 COIMaJbHOrO ObITHSA, (popMa OTpaKeHHs OKPYXKAIOIIEro MHUpa,
YCIOBHE YCHEITHOTO TIO3HAHWUS M aKTUBHOTO TPEoOpa3oBaHHs  JACHCTBUTEIHLHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3amMu 00beINHAET pa3Hble BUIbI y4eOHOW U TPYIOBOU
NEeSITeTIbHOCTH, SIBISICTCS OJIHUM M3 TPO(PECCHOHATBHO BaXKHBIX Ka4eCTB, MOATOMY aKTyajlbHa
3agada (OPMHPOBAHUS y OOYUYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3sHOBUIHOCTH
00pa3HOTO MBIIUICHUS! — CYIMIECTBEHHOTO KOMITOHEHTa B IIOATOTOBKE K IPAKTHYECKOU
JEeSITeILHOCTH 110 MHOTUM HAIPaBJICHUSM.

Llenas ocBOEHUS MporpaMMbI yueOHOTO Kypca «I'eoMeTpusi» Ha 6a30BOM YpPOBHE OOyUCHHS
— o0mieoOpa3zoBarenbHOE W OOIIEKYJIBTYpHOE pa3BUTHE OOydalomIuxcs depes obOecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI M WCIOJIB30BAHUS CHUCTEMATUYECKUX T€OMETPUYCCKHX 3HAHUU H
NecTBUH, Crienu(UIHBIX T€OMETPHH, BO3MOXKHOCTH YCIEITHOTO MPOJOKEHHsI 00pa30BaHUs 110
CTHEIUATBHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM HCITOJE30BAaHHEM T€OMETPHH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE IpeaHa3HaueHa s OO0yJaromuxcs
CpeIHEW IIKOJIbI, HE HCIBITHIBABIIMNX 3HAYUTEIBHBIX 3aTPYAHCHHH Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JIOJKHBI OCBOUTH
o0IIre MaTeMaTHYECKUEe YMEHUS, CBSI3aHHBIC CO CIECUPUKON TeOMETPUN H HEOOXOIMMEBIE IS
KHU3HU B COBpeMEHHOM o01iecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOXKHOCTb U3YYUTh T€OMETPUIO
Oosee TIyO0OKO, €ClTi B JaJIbHEHIIIEM BOZHUKHET HEOOXOAMMOCTh B T€OMETPUYCCKUX 3HAHUSAX B
npodecCHOHATBLHON 1eATEIbHOCTH.



JlocTrrkeHHe el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHUEM COOTBETCTBYIOLIHX
3anau. [IppopureTHBIMU 3a/1auaMu OCBOCHHUsI Kypca «I eomeTpumn» Ha 6a30BoM ypoBHE B 10—11
KJ1accax sIBISIOTCS:

e (opmupoBaHUE TMPEACTABICHUS O TEOMETPHUM KaK YacTU MHUPOBOM KYyJIbTYpbl H

0CO3HAHME €€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHuE TMpeACTAaBICHUS O MHOTOTPaHHMKAaX M TejaxX BpalleHUs Kak o
BaXHEHMIINX MAaTeMaTHYECKUX MOJIENSIX, MO3BOJISIONIUX ONMKUCHIBATh U U3Y4aTh pa3HbIe
SIBIICHUSI OKPY>KAIOILIETO MUPA;

e (opmupoBaHHE yMEHHMs PACIIO3HABATh Ha YEPTEKaxX, MOJEISIX M B pPEATbHOM MHUpPE
MHOTOTPaHHHUKH U TeJia BpalleHHUS;

e OBJQJCHHWE METOJAMH pELICHHS 3aJad Ha I[OCTPOSHHs Ha H300pakKEeHUsX
IIPOCTPAHCTBEHHBIX (pUryp;

e (opmupoBaHUE YMEHHUSI ONEPUPOBATH OCHOBHBIMU MOHSITHSIMH O MHOTOTPAaHHUKAaX M
TeJax BpallleHusl U UX OCHOBHBIMH CBONCTBaMHU;

e OBJIQJICHUE AJITOPUTMAMHU PEIICHUS OCHOBHBIX TUIIOB 3aja4; ()OPMHUPOBAHUE YMEHHUS
NPOBOIUTH  HECIIOKHBIE  JIOKa3aTeNbHBIE  pAcCy)KIEHHs B  XOAE  pEUICHHUs
CTEpEOMETPUYECKHUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COACPKAHUEM;

® Da3BUTHE MHTEIUIGKTYAIBHBIX W  TBOPYECKHX CHOCOOHOCTEH  00ydarommxcs,
MO3HABATEJILHON aKTUBHOCTH, UCCIIEAOBATENbCKUX YMEHUN, KPUTUYHOCTH MBIIICHUS;

e (opmupoBaHue (PYHKIIMOHATBHOM TPAMOTHOCTH, PEJIEBAaHTHON T'€OMETPHM: YMEHHE
pacro3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
pEAIbHBIX JKU3HEHHBIX CUTYallMsIX U NPU U3YYEHUU JPYIMX Y4eOHBIX MPEIMETOB,
NPOSIBICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBAaTh UX Ha S3BIKE
FeOMETPUM U  CO3[aBaTh TEOMETPUYECKHE MOJETH, MPUMEHITh OCBOEHHBIH
TEeOMETPUYECKUI  ammapaT JUisl peleHus NPaKTUKO-OPUEHTHPOBAHHBIX — 3a/ad,
UHTEPIPETUPOBATH U OLICHUBATH MOJTYYEHHbIE PE3YJIbTATHI.

OTnU4UTENbHON 0COOEHHOCTHIO TPOTPAMMBI SIBJISIETCSl BKIIIOUEHUE B KYPC CTEPEOMETPUHU

B Hayaje ero M3y4yeHus 3aJad, pelIaeMblX Ha YpOBHE HWHTYUTHUBHOTO TO3HAHUS, U
ornpeneNéHHBIM 00pa30oM OpraHM30BaHHAs padoOTa HaJ HHUMH, YTO CHOCOOCTBYIOT Pa3BHTHIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MNPOTEKAHWE HWHTYUTUBHBIX
IPOIIECCOB, MOTUBUPYET K JANbHEHIIEMY H3YUYEHUIO IpeMETa.

[Ipenmourenue OTHAETCS HAINIATHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €cCThb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH INPEIMETHO-TPAKTHYECKOM
NesTeNbHOCTH. Pa3BuTHE MNPOCTPaHCTBEHHBIX MPEACTaBICHUM Yy ydalmuxcsi B Kypce
CTEPEOMETPUH MPOBOIUTCS 3a CUET peIIeHHs 3a7jad Ha CO3/1aHuE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEpPUpPOBAaHUE MPOCTPAHCTBEHHBbIMU oOpazamu. Co3naHue obpas3a MPOBOJUTCS C
OTIOpPOl Ha HAIJISITHOCTH, @ OTIEPHUPOBAHKE 00pPa30M — B YCIOBUSAX OTBJICUEHHS OT HATJIJHOCTH,
MBICJIEHHOTO U3MEHEHHUSI €0 UCXOJHOTO COAEPIKAHMUS.

OcHoBHBIE coaepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHuororpanaukny, «IIpsiMble U TIIIOCKOCTH B IPOCTpaHCTBE», «Tena BpameHus», «Bektopsl u
KOOPJAMHATHI B IpocTpaHcTBey. DopMupoBaHue JOTHUECKUX YMEHUN pacupeensieTcs He TOIbKO
[0 COJIep)KaTeNbHBIM JIMHUSAM, HO W MO rojaM OOy4eHHs Ha YPOBHE CpEIHEero ooOIero
o0Opa3oBaHusl.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yJabTaTaM OCBOEHUS
paboueli mporpaMMBbl, pactpeeIEHHBIM I10 ToJaM 00y4eHHS, CTPYKTYPHUPOBAHO TaKKM 00pa3oM,
YTOOBl  OBJAJEHHE TIEOMETPUYECKMMU TMOHATHUSMH M  HaBBIKAMH  OCYLIECTBISUIOCH
MOCIE0BATENbHO M IMOCTYNAaTeNbHO, C COOJIIOJICHUEM TPUHIMUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAJUCH B OOIIYIO CUCTEMY '€OMETPUYECKHUX MPECTaBICHUN 00yJaromuxcs,
paciupsis u yriryonsis e€, o0pa3ys NpoYHble MHOXKECTBEHHBIE CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reomerpun orBoautcs 2 yaca B Hegento B 10 knacce u 1 yac B Hexento B 11
KJ1acce, BCero 3a JiBa roga oOydenus - 102 yueOHBIX yaca.

COJEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUSA CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, MpocTpaHCcTBo. [lonaTne
00 aKCHOMaTHYeCKOM MOCTPOEHUU CTEPEOMETPHH: AaKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3aumHOe pacnosoikeHue npsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJUIeIbHbIE U
cKpemuBampmuecss npsamsle. llapainenbHOCT NOpPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuieJbHble TpsIMblE B TMPOCTPAHCTBE; MAPAIETBHOCTh TPEX NPSIMBIX; MNapaIeIbHOCTh
OpsIMOM M IJIOCKOCTH. YTJbl C COHANPABICHHBIMH CTOPOHAMH; YroJl MEXIy HIpPSIMBIMH B
npoctpaHcTBe.  I[lapannenpbHOCTh  IJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNIbHBIX TiockocTel. [Ipocreiimme mpocTpaHCTBEHHBIE (GUTYPHI HA TIIOCKOCTH: TETPAdID,
KyO, mapaJuiesenue]; IoCTPOSHUE CeUeHUH.

[lepneHaAUKYISIpHOCTE HPSAMOM M IJIOCKOCTH:  NEPIEHIUKYJISPHBIE MpsIMBIE B
MPOCTPAHCTBE, NpsIMbIE TMAapajuIeNbHbIE M MEPHEHAUKYISPHbIE K IUIOCKOCTH, MpPU3HAK
MEPIECHANKYJISIPHOCTH  TIPAMOM M IUIOCKOCTH, TeopemMa O MpsIMON NEepPHEeHIAUKYISIPHON
IJIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YrOJ MEXKAY IPSIMOM U IIOCKOCTBIO; ABYTPaHHBIM yroul,
JIMHENHBIN Yroj JABYrpaHHOro yria. llepneHaukyisp u HakJOHHBIC: PACCTOSIHUE OT TOYKH 10
IUIOCKOCTH, PAacCTOSHHUE OT TMPSIMOH 10 IUIOCKOCTH, MPOEKIHs (UIYypbl Ha IUIOCKOCTD.
[leprieHAMKYASIPHOCTD MIIOCKOCTEN: MPU3HAK MEPIEHANKYIIPHOCTH ABYX IUIOcKocTel. Teopema
0 TPEX NEPIECHAUKYIIApaXx.

MHOrorpaHHuKH

[lonaTe MHOrOrpaHHUWKAa, OCHOBHBIE JJEMEHThl MHOTOTPAHHHKA, BBIMNYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yrojapHas npusma; rpaHu
¥ OCHOBAHHUS MPHU3MBI; MPsMasi U HaKIIOHHAsI TPU3MbL; OOKOBAs U MOJHAS TTOBEPXHOCTH MPU3MBIL.
[Tapannenenunen, NpsAMOYTroJIbHBIN Napajuiesienunen u ero cBoiictea. [lupamuna: n-yromapHas
nupaMua, TPAaHU U OCHOBAaHUE NHUPAMUJBI, OOKOBas W IOJIHAS TOBEPXHOCTH MHUPAMUJIBI;
NpaBUJIbHAas W YCEUEHHAas MHUpPaMUJA. OJEMEHThl MNpu3Mbl W nupamuabl. lIpaBunbHbIE
MHOTOIPAHHUKHU: TOHITHE MPaBUIBHOTO MHOTOTPaHHUKA; MpaBUJIbHAs MpU3Ma U MpaBUIIbHAS
NUpaMKJIa; PaBUIbHAS TPEYrodbHas MUpaMUIa U MPaBWIBHBIN TeTpadap; kyo. [IpencrasBienue
O MPaBWIbHBIX MHOIOTPAaHHUKAaX: OKTa3Jp, JoAeKa’aAp W ukocadap. CedeHus npusMel U
MUPaMU/IBL.

CummeTpusi B NMPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MNPSIMOW, IUIOCKOCTH.
DJIEMEHTHl CAMMETPHUH B TUpaMuax, Napauiejenumneaax, NpaBUibHbIX MHOTOTpaHHUKAX.

Brrunciienre 351eMeHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yribl. [lmomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM IOBEPXHOCTH MPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOW TIMOBEPXHOCTH TPsAMOM mpu3Mbl. Ilnomans OGOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
NpaBWIBHON NMUpaMubl, TeopemMa O IUIomanu ycedyéHHoil nupamuzasl. [lonstue o6 oObEMe.
O06bEM UpaMu/Ibl, TPU3MBIL.

[MonoOueie Tena B mpoctpaHcTBe. COOTHOLICHHS MEXIY IUIOMAASIMU TOBEPXHOCTEH,
00BéMaMHu ITONOOHBIX TEI.

11 KUIIACC



Tesa BpaiieHus

[{winHapuyeckass MOBEPXHOCTb, 00pa3ylolUe IMINHAPUYECKON IOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. LIMmuHIp: ocHOBaHUs U OOKOBas MOBEPXHOCTH, O0pasyromas u
OCh; TUIOMIAb OOKOBOW U TTOJTHOW MTOBEPXHOCTH.

Konnueckass moBepxHOCTb, 00pa3yiolie KOHMYECKOW MOBEPXHOCTH, OChb W BEpIIMHA
KOHMUYECKOW moBepxHOCTH. KOHyc: OCHOBaHME M BeplUIMHA, 00pa3ymoollas U OChb; IJIOLIA]b
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pasyroliue M BBICOTA; OCHOBaHMS U
OOKOBast TOBEPXHOCTb.

Cdepa m map: ueHtp, paamyc, AUaMeTp; IJIOMIATb TMOBEPXHOCTH cdeprl. B3aumuoe
pacronoxenue chepsl U IITOCKOCTH; KacaTelbHasl INIOCKOCTh K cdepe; mromanb chepsol.

N3o06pakenue Ten BpallleHHUsI Ha IIIOCKOCTH. Pa3BEépTka uIMHApa U KOHYca.

KomOuHnanmu Tten BpalleHus U MHOTOTPaHHUKOB. MHOIOTpaHHUK, ONHCAHHBIM OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HJTU TEJIO BPAIICHUS.

[Tonsitue 00 oO0véMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 o00BEME
IpSAMOYTOJIBHOTO Tapajienenunena u ciaeactsus u3 He€. O0bEM nmiamHapa, KoHyca. O0béM
mapa v miomass chepsl.

[TonoOuele Tenma B mpoctpaHcTBe. COOTHOWICHHS MEXIY IUIOMAASIMU TOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEI.

Ceuennss nuauHApa (MapajyieIbHO M NEPHEHIUKYISIPHO OCH), CEYEHUs KOHyca
(mapasuienbHOE OCHOBAHHIO M IPOXOAIIEe Yepe3 BEPIIMHY), CEUCHUS LI1apa.

BexkTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mi1ockocT U B mpocTpancTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4ucio. PasnokeHue BekTOpa MO TpEM HEKOMIUIAHAPHBIM BekTopaM. lIpasuio
napayuienenunena. Penienne 3axad, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPaBUII IEHCTBUHI C BEKTOPAMHU.
[IpsmoyronpHas cuctema koopAuHaT B IpocTpaHcTBe. Koopaunatel BekTopa. IIpocreitmne
3aJa4d B KOOpIMHATaXx. Yroa Mexnay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTODPOB.
Boruncnenue yrioB MexAy NpsIMBIMH M IUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBI METOJ IpU
PEILICHNN T€OMETPUYECKUX 3a/1a4.

IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATbBI

JInaHOCTHBIE pEe3y/ibTaThl OCBOEHHUS MpOrpaMMbl yueOHOro mnpeamera «MareMaTuKa»
XapaKTEepPU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTBIO TPAXKIAAHCKOW TMO3MLIMHU OO0ydYaromerocss Kak akKTUBHOTO U
OTBETCTBEHHOT'O 4WICHA POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUH, MNPOLEAYyp TIpakJIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCIHCTBOBaTh C COIMAIbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IlarproTrHyeckoe BoCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPa’kIaHCKOW MJIICHTUYHOCTH, YBOKEHUS K TPOLLIOMY
U HaCTOALICMY pOCCHﬁCKOﬁ MaTE€MaTUKHd, LOCHHOCTHBIM OTHOIICHUEM K JOCTHUXKCHHUAM
POCCHUIMCKMX MAaTE€MaTUKOB M POCCUHUCKON MaTeMAaTHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO ATHUX
JOCTHKEHUH B IPYTrUX HayKax, TEXHOJIOTUSX, cepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHEM JIYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOpPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THYECKOr0 MOBEICHHUS, CBI3aHHOTO C MPAKTHYECKUM IPUMEHEHUEM



JOCTH>KCHUN HAYKU U JIEATENbHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOCHUE
YCTOMYMBOTO OyIYIIETO.

JcTeTHYecKoe BOCIIUTAHHUE:

JCTETUYECKUM  OTHOIIEHHEM K  MHpPY, BKJIIOYass  OCTETUKY  MaTe€MaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEHIeHUH, pPacCyXIEeHUH; BOCIPHUMYHBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM Pa3jIu4YHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpMUPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0Oe30macHOro o0pasa >KU3HU, OTBETCTBEHHOT'O OTHOILICHHS K CBOEMY 3J0POBBIO
(3mopoBoe muTaHue, cOaJaHCHUPOBAHHBIM PEKUM 3aHATUN M OTAbIXA, pPEryispHas Quandeckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, NIPU 3aHATUSX CIIOPTHUBHO-03A0POBHUTEIHHON
JEATEIBbHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIly, OCO3HAaHHWEM LIEHHOCTHU TPYIOJIOOUS; MHTEPECOM K Pa3IM4HbIM
chepam mpohecCHOHATBEHON JesATebHOCTH, CBI3aHHBIM C MAaTEMAaTHUKON U €€ MPHUIIOKCHUSIMH,
YMEHHEM COBEpIIATh OCO3HAHHBIN BHIOOp Oymymiel nmpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
JKU3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30BaHUIO H
caM000pa3oBaHUI0 Ha MPOTSHKEHUM BCEM JKU3HHM; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
pelLIeHUN MPaKTUYECKUX 3a]1a4 MaTeMaTUYECKON HaIPaBIeHHOCTH.

JK0JI0rn4ecKoe BOCIIUTAHHE:

c(OPMUPOBAHHOCTBIO JKOJIOTUYECKOW KYIbTYPhl, MOHUMAHUEM BIUSHUS COIMAIBHO-
SKOHOMHYECKHMX IIPOLIECCOB HA COCTOSIHUE NPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHHUEM
I00ANFHOTO — XapakTepa JOKOJIOTHYECKHX  Mpo0JjeM; OpUEHTAlMell Ha  MpUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelleHHs 3ajad B 00JacTU OKpY’Kalolleil cpebl, MIaHUpOBaHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX TOCJIEICTBUN JJIs1 OKPYXKAIOLIEH Cpebl.

LleHHOCTH HAYYHOI'0 MO3HAHUA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOW NMPAKTHKHU, TOHUMaHUEM MaTEeMaTHYeCKON HayKd Kak cepsl
YEJIOBEUECKOU NESITeIbHOCTH, ATANOB €€ Pa3BUTHUS U 3HAYMMOCTH JUIsl pa3BUTHS LIMBUIN3ALIUN;
OBJIQJICHUEM SI3BIKOM MATEMATHKH W MAaT€MaTHYECKOW KYyJIbTYpOM KaK CpPEACTBOM MO3HAHUSA
MHpa; TOTOBHOCTBIO OCYIIECTBJISATh TNPOEKTHYIO U HCCIEA0BATENIbCKYIO JIESITEIbHOCTD
WHJUBUIyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeamMeTHbIe pe3yIbTaThl OCBOSHUS MPOTrPaMMBbI y4eOHOTO mpeaMeTa «MareMaTHKay
XapakTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMU,
VHUBEPCATbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — PecyIsmUHbIMU
OelcmeusIMu.

1) Vrusepcanvnvie noznasamenwvmsie oeticmsus, obecneuusarom hopmuposanue 6A306vlx
KOCHUMUBHLIX NPOYECco8 00yuarowuxcsa (0c6oeHue mMemooo8 NO3HAHUA OKPYHCalouje2o mupa,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX Onepayutll, ymeHul pabomams ¢ uHgopmayuetr).

ba3oBrble JJornyeckue 1eHCTBHUA:
® BBUIIBISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKH MaTEMAaTUYECKUX OOBEKTOB,
MOHSATUI, OTHOIICHUH MEXAy MOHATUSAMH; (POPMYITUPOBATH OINPENEICHUS TOHSITHI;
yCTaHaBJIMBATh CYLIECTBEHHBIM MPU3HAK KJIACCH(PHUKAIIMK, OCHOBAHMS JJIs1 00001IIeH s
Y CPaBHEHUS, KPUTEPUH TIPOBOAMMOTO aHAIIH3A;

® BOCIPHHHUMATH, (DOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTEIbHBIC U
OTpUIATENIbHbIC, eANHIUYHBIC, YACTHBIC U OOIIUE; YCIOBHEIE;



BBISABIISITH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOpEUH B (haKTax,
JAHHBIX, HAOMIONEHUSAX W YTBEPXKACHUAX; MpeanaraTb KPUTEpUU MAJs BBIABICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUN;

JieN1aTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHUKH, JEITYKTUBHBIX M MHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH IO aHAJIOTHH;

IPOBOAMUTH CAMOCTOATEIBHO J10Ka3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUN (IIpsIMbIE
M OT TMPOTUBHOIO), BBICTpauBaThb AapryMEHTAlMI0, IPUBOAUTH NPUMEPBHl U
KOHTPIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYK/ICHHSI U BBIBOABI;

BBIOMpATh CMOCOO pemeHus: y4eOHOW 3amayd (CpaBHHMBAaTh HECKOJIBKO BapHUaHTOB
pemieHusi, BbIOMpaTh HanboJee MOAXOAIUN ¢ yUETOM CaMOCTOSITENIFHO BBIJICIEHHBIX
KPUTEPHUEB).

Ba3oBble ucciiefoBaTe/ILCKHe JeiicCTBUA:

UCTIONIB30BaTh  BONPOCHI  KAaK  HWCCIEAOBATCLCKUH  WHCTPYMEHT  TO3HAHUS;
dbopMyIHpOBaTh BOIPOCH, (PUKCUPYIOIINE MPOTUBOPEUNe, MPodIeMy, yCTaHABINBATh
UCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3Y, APTYMEHTHUPOBATh CBOIO MO3MIIMIO,
MHEHHE;

IPOBOIUTH CAMOCTOSITENIPHO CIJITAHUPOBAHHBIA SKCIEPUMEHT, MCCIEJOBAHUE TIO
YCTQHOBJICHHIO OCOOCHHOCTEW MAaTeMaTHYeCKOro OO0beKTa, SBIEHUS, Ipolecca,
BBISIBIICHHUIO 3aBUCHMOCTEH MEXIY 00bEKTaMU, SIBICHUSIMH, TIPOLIECCAMU;
CaMOCTOSITeNIbHO  (hopMyHpoBaTh 0OOOIIEHHMS H  BBIBOABI IO  pe3yJbTaTaMm
NPOBENEHHOTO HAOIIOJICHHS, UCCIICIOBaHUS, OLICHUBATh JOCTOBEPHOCTh IMOJTyYSHHBIX
PE3yNIbTaTOB, BHIBOJOB U 0000IIECHUIA;

IIPOTHO3UPOBATH BO3MOYKHOE Pa3BHTHE TPOIIECCa, & TAK)KE BBIIBUTATH TIPEITIOI0KCHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Paborta ¢ nnopmanmeii:

BBISBIIATH AeDUIMTH HHPOpMAINH, TaHHBIX, HEOOXOIMMBIX JJIsl OTBETa Ha BOIIPOC U
JUISL pEILICHNS 33/1a4H;

BBIOMpaTh HMH(OpPMAIMIO W3 HWCTOYHUKOB PpA3IMYHBIX THUIOB, AaHAJIU3UPOBATbH,
CHCTEMaTH3UPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3TUYHBIX BUAOB U (HopMm
Hpe/ICTaBICHNUS;

CTPYKTYpPUPOBaTh HMH(POPMAIMIO, TPEACTaBIATE €€ B pa3MyHbIX (opmax,
WITIOCTPUPOBATh IpaUyuecKy;

OLICHUBATh HAAEKHOCTh HMH(GOPMALMH MO CAMOCTOATENHHO C(HOPMYIMPOBAHHBIM
KPHUTEPUSM.

2) VHusepcanvHvle KOMMYHUKamueHwle Oelicmaus, obecnedusaom coopmupo8aHHoCcmy
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
Oo0menne:

BOCIIPHHUMATH U ()OPMYJIHPOBATH CYXKIIEHUS B COOTBETCTBUU C YCIOBUSMHU M LEISIMU
OOIIEHUs; SICHO, TOYHO, TPAMOTHO BBHIpaXaTh CBOI TOYKY 3PEHHUSI B YCTHBIX H
NUCbMEHHBIX TEKCTAaX, J1aBaTh MOSACHEHHs TI0 XOIy pPeIIeHHs 3a1aul, KOMMEHTHPOBATh
MOJTYYECHHBIN pe3ysbTaT;

B X0JIe 00CYKJIEHHsI 331aBaTh BOIPOCHI IO CYLIECTBY 00CYKAaeMOM TeMBbI, TPOOJIEMBI,
pemaeMol  3ajadyy, BBICKa3bIBaTh WJIEH, HAICICHHbIE Ha TMOHWCK PCIICHHS,
COIIOCTABJISITh CBOM CYXACHUS C CYXICHHSAMU JAPYTUX YYaCTHUKOB JIMAJIOTa,
0OHapy>XMBaTh Pa3JINUME U CXOJCTBO MO3UIINIA; B KOPPEKTHON GopMe GopMyIHpOBaTh
pa3HoTIJIacusi, CBOM BO3PAKECHHUS,

NPECTaBIATh PE3yIbTAThl PEIICHHS 3a/1a4d, SKCTICPUMEHTA, HCCIIEJOBAHUs, TIPOCKTA;
CaMOCTOSITENIFHO BBIOMpATh (pOpMaT BBICTYIUICHUS C YY4ETOM 3a7ad MpEe3CHTAUU U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHun4ecTBo:



® [IOHUMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M HHIWBUIYaTbHOU pPabOTHI
OpU pelleHuu Y4eOHBIX 3aJay; MPUHUMATh LEldb COBMECTHOW JesITeNbHOCTH,
IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW paboThl, pachpenensaTh BHABI padoT,
JIOTOBApUBATHCS, OOCYXKAaTh IMPOIECC W pPe3yiabTaT padoTh; 0000maTh MHEHUS
HECKOJILKHX JIFOJICH;

® y4acTBOBATh B IPYMIOBHIX (popmax paboThI (0OCYKaeHUs, OOMEH MHEHHUH, «MO3TOBBIC
HITYPMb» W UWHBIE); BBIMNOJIHATH CBOIO YacThb pabOThl W KOOPAMHHPOBATH CBOU
JNEUCTBUS C IPYTUMH YICHAMH KOMaH/IbI; OIICHHBATh KAY€CTBO CBOETO BKJIAJla B OOIIHIA
MOPOIYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vnusepcanvhuie pezynamuenvle delicmaus, obecneuusaiom @GopmuposaHue CMulCl08bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCHIU.

Camoopranmn3anus:

® COCTaBIIATH ILJIaH, aJITOPUTM PEILEHUS 3a7jau, BEIOUPATh CIIOCO0 pelieHus ¢ y4EToM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAThH U
KOPPEKTHPOBATh BAPUAHTHI pEIICHU ¢ y4ETOM HOBOW MH(pOpMAaLIUH.

CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMH II03HABATEIHHOW pedleKcuH KaKk OCO3HAHUS COBEPIIIAEMBIX
JNEHUCTBUII W MBICIUTENBHBIX MPOLECCOB, HMX Pe3ylbTaTOB; BIAJAETh CIOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJS Ipolecca W pe3yibTaTa pPElIeHUs MaTeMaTH4eCKOn
3a/1a4u;

® TMpeABHAETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MpPH PEUICHUH 3a7aud, BHOCHUTD
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, TAaHHBIX, HallJIEHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3yibTaTa LEIHM M YCIOBUAM, OOBACHATH NPUYUHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHUS pPe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh MOHATUSAMH: TOUKA, IPAMas, MJIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICACTBHSI M3 HUX MPU PEIICHUH T€OMETPUUCCKIX
3a1ad.

OmnepupoBaTh MOHATHSIMHU: TAPAJUICIBHOCT W NEPHEHIUKYISPHOCTh TPSAMBIX U
IUIOCKOCTEM.

Knaccudumuposats B3auMHOE pacioioKeH!e IPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMU: JBYIpAaHHBIA yroj, TpaHW JBYIPaHHOIO yria, pedpo
JIBYTPAHHOTO YTJIa; TMHEHHBIA yroi ABYTPaHHOTO YIila; IPajycHas Mepa ABYTPaHHOTO yTJa.

OmnepupoBaTh MOHATUAMHU: MHOTOTPAaHHMK, BBIMYKJIBIH M HEBBITYKJIBIH MHOTOTPAHHUK,
3JIEMEHTHl MHOTOTPAaHHHKA, TPABUIBHBI MHOTOTPAaHHHK.

Pacno3HaBaTe OCHOBHBIC BHJbI MHOTOTPAaHHUKOB (MHMpamMuia; MpPU3Ma, MPSMOYTOJbHBIN
napajuienenumnes, Kyo).

KnaccudunupoBaTb MHOTOTpaHHUKH, BBIOMpass OCHOBAaHMSA Uil  KJacCH(UKaIUU
(BBIMyKJIBIE W HEBBINYKJIBIC MHOTOTPAHHWKH; TPABUIbHBIE MHOTOTPAHHUKH, TIPSMBIE |
HaKJIOHHBIE IPU3MBI, MTAPAJUICIICTIUIICbI ).

OmnepupoBaTh NOHATHAMH: CEKYyIIask INIOCKOCTh, CEYEHHE MHOTOTPaHHHUKOB.

OOBACHATH NPUHLUIIBI IOCTPOCHUS CEUCHH, UCTIONB3YS METO/I CIIEIIOB.

CTpouTh ceueHHs MHOTOTPAHHHKOB METOJOM CJIEJOB, BBHIMOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYp: BU] CBEpXY, COOKY, CHU3Y.



Pemate 3amauM Ha HaxOoXJIEHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuam Win
ITOpUTMaM, NPUMEHSS W3BECTHBIC AHAJUTUYECKHE METOJIbl NPH PEHICHUH CTaHIAPTHBIX
MaTeMaTHYECKUX 3a/la4 Ha BBIYMCICHHUE PACCTOSHUN MEXAy IBYMs TOYKAMH, OT TOYKH [0
HpSAMOH, OT TOYKH A0 IIOCKOCTH, MEX/y CKPEIINBAIOIINMUCS TPSIMBIMH.

Pemate 3amauM Ha HaxoXIEHHE TE€OMETPUYECKMX BEJIMYMH 10 obpasuam Win
ITOpUTMaM, MHPUMEHSS W3BECTHBIC AHAJUTUYECKHE METOJIbl NPH PEHICHUH CTaHIAPTHBIX
MaTeMaTHYECKUX 3aJau Ha BBIYUCICHHE YIJIOB MEXKIY CKPEIIUBAIOIIMMUCS MPSMBIMHU, MEXITY
IPSAMOH M TUTIOCKOCTBIO, MEX/Y TNIOCKOCTSIMH, ABYTPAHHBIX YIJIOB.

Boruncnare 00bEMBI U TIIOMIAIN TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma, MHUPAMHIA) C
NpUMEHEHHEM (OpMYJ; BBIYMCIATH COOTHOIICHHSI MEXIy IUIOMIAJsIMA TTOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PAaHHHUKOB.

OmnepupoBaTh TMOHATHSAMHU: CHMMETPHUSI B TIPOCTPAHCTBE;, IIEHTP, OCh M IUIOCKOCTh
CUMMETPUHU; IEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBHI.

N3Bnekath, MpeoOpa3oBBIBATh U MHTEPIPETUPOBATH WHPOPMAIMIO O HMPOCTPAHCTBEHHBIX
reoOMEeTPUUECKUX (pUrypax, npercTaBlIeHHYIO Ha YepTeKax U PUCYHKAX.

[lpumensaATs TeOMeTpHUYecKHe (aKThl IS pEHICHUs CTEPeOMETPUYECKUX  3ajad,
IPENONaraloIiuX HECKOIBKO IIaroB pEIIeHHUs, €CIU YCJIOBUS MPHUMEHEHUsS 3aJaHbl B SBHOU
dopwme.

[IpumensTh TpoCTElIIME MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI ITPH PEIICHUH CTEPEOMETPHUYECKHX 3a/1a4.

[IpuBoauTh TpUMEpPHl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJAE U KHU3HH,
pacro3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUH B HICKYCCTBE.

[IpuMeHsATH MOJydYEHHbIE 3HAHMS HA MPAKTUKE: aHATU3UPOBATh PEalbHbIC CUTyallUd U
NPUMEHATh W3YYCHHbIE TOHATHS B  NpOLECCe TIOMCKAa PEHICHHS  MaTeMaTHYeCKH
chopMyIUpOBaHHONW MPOOIEMbI, MOACIUPOBATh pPEATbHbIC CHTyallUd Ha S3bIKE T'€OMETPHH,
MCCIIEI0BAaTh MMOCTPOCHHBIC MOJIENH C HCIIOJIb30BAaHHEM I'€OMETPHYCCKUX HMOHSATHH M TEOpeM,
anmapara anreOpbl; perarb MPaKTUYECKHE 3aa4u, CBSI3aHHbBIE ¢ HAX0XKICHHEM IT'€OMETPHUECKUX
BEJIUYMH.

11 KUIIACC

OnepupoBaTh TTOHSTUSIMH: WIAHAPUYECKast MTOBEPXHOCTH, oOpazyromiue
[IMHAPUYECKOM MOBEPXHOCTH; HMIMHAP; KOHUYECKas MOBEPXHOCTh, 00pa3yIolre KOHNUYECKOM
MIOBEPXHOCTH, KOHYC; CheprudecKasi MOBEPXHOCTb.

Pacno3naBate Tena BpameHus (MIMHAP, KOHYC, cdepa U map).

OOBSCHATH CITOCOOBI TTOJTYYCHHS TEJT BpAIICHUS.

KnaccudunumpoBaTh B3auMHOE pacioyiokeHHe cepbl U IIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IIAPOBOI CETMEHT, OCHOBAHHWE CETMEHTA, BHICOTA CETMEHTA;
IIapOBOM CJIOHM, OCHOBAHHE IIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbrauciate 00bEMBI U TUIOMIAAN TIOBEPXHOCTEH Te BpaIlleHHUs, TEOMETPUYCCKUX TN C
npUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHITUSIMHU: MHOTOTPAaHHHK, BIUCAHHBIA B c(epy M ONMHCAHHBIA OKOJIO
cdepsl; cdepa, BMCaHHAS B MHOTOTPAHHUK HITU TEJIO BPAIICHHUS.

BBIUUCIIATE COOTHOIICHHUS MEXIY IUIOIIAASMUA TIOBEPXHOCTEH M 00BbEMaMH IMOJTOOHBIX
TeJL.

N300pakaTh u3ydaeMbie (GUTYphl OT PYKH M C TPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BrITTOTHATE (BBIHOCHBIC) ITOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHUS TEJl BPALICHHUS.

W3BnekaTh, HHTEPIIPETUPOBATh M MPEOOPa3OBHIBATE HH()OPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpHUeCKUX GUTypax, MPeACTaBICHHYIO Ha YepTekKaxX U PUCYHKAX.



OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIOTHATE TEWCTBUS CIIOKCHHSI BEKTOPOB, BEIYMTAHUS BEKTOPOB U YMHOXKEHHUS BEKTOPA
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHH 00JI1aJal0T.

[TpuMEeHSTh MPaBUIIO TapaslICIICITHITC/IA.

OnepupoBaTh MOHATUSMHU: JIEKAPTOBBI KOOPAWHATHEI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJWHATHI BEKTOPA, yrojl MEXIy BEKTOpaMH, CKaIPHOE
MPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTh cyMMy BEKTOPOB M IPOU3BEJICHUE BEKTOpPa HA YUCIIO, YTOJI MEXKIY BEKTOPaMH,
CKaJIsIpHOE TPOM3BEICHUE, PACKIIAILIBATH BEKTOP MO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHECHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[IpumensaTs reomerpudeckue (akThl NI pEIICHUS CTEPEOMETPUYECKUX  3ajad,
MIPEJITOJIATaAfOINX HECKOJIBKO IIIArOB PEUICHHS, €CIIM YCJIOBUS NMPUMEHEHUS 3aJIaHbl B SBHOMW
dopme.

Pemarp mpocTeiiime reoMeTpuYeCKUe 3a/1a4i Ha IPUMEHEHHUE BEKTOPHO-KOOPIUHATHOTO
MeTo/a.

Pemate 3agauM Ha JOKA3aTe€IbCTBO MATEMATHYECKUX OTHOIICHHH M HaXOXKICHHC
TEOMETPUUYECKUX BEIUYHH MO0 00pas3laM WM alropuTMaM, MPUMEHSSI U3BECTHBIE METOJbI TIPH
PEIICHUH CTaHIAPTHBIX MATEMAaTHICCKUX 3a,1a4.

[IpumeHsaTh TpOCTEiIMe MPOrpaMMHBIE CPEACTBA U AJICKTPOHHO-KOMMYHHKAITMOHHBIE
CUCTEMBI TIPH PEIICHUN CTEPEOMETPUICCKHX 3a]1a4.

[IpuBOomUTH, TpHUMEpPHl MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B TIPUPOJE U IKHU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHSTh TONydeHHBIC 3HAHUS HA TPAKTHKE: aHAIM3UPOBATH PEAIbHBIC CUTYyallUd H
NPUMCHSTh M3YYCHHBIC TIOHATHS B  TMpOIEcce IIOMCKAa PEIICHHs  MaTeMaTHYECKU
c(hOpMyIUPOBAHHONH MPOOIEMBI, MOJCIUPOBATh PEANbHBIC CUTYallMd Ha S3BIKE TC€OMETPHH,
WCCIICZIOBATh TIOCTPOCHHBIC MOJEIH C WCIOJB30BAHUEM TI'€OMETPHUCCKHX IMOHSATHH M TEOPEM,
anmapara aireOpsl; peniaTh NpakTHIeCKUe 3a1auu, CBI3aHHbBIE ¢ HAXOKICHHEM F€OMETPHYECKHIX
BEJIUYHH.

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O

IMPOLECCA

OBS3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
MaremaTnka: anrebpa ¥ Hayajlla MaTeMaTHYeCKOro aHaiuza, reomerpus. I'eomerpus, 10-11
knaccesl/ AtanacsiH JI.C., Byry3zoB B.®., Kagomues C.b. u npyrue, AkuuoHepHoe oOIIECTBO
«M3natenscTBO «IlpocBemenuey, 2021

METO/IUYECKHUE MATEPHAJIBI J1JIs1 YUUTEJISA
AranacsH JI.C., byry3oB B.®., Kanomues C.b. Metoauueckne peKkoMeH1alluu.
I'eomerpus. 10-11 kmaccrbr, AkunonepHoe o6mectBo «M3marensctBo «lIpocBemenuey, 2020



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM K I (uudposbie)
n/n NpOrpamMmbl Bcero OHT%Om’m’Ie paRTﬁnqecxne o0pa3oBaTe/ibHbIE

padoThI padoThI pecypes

1 BBenenue B ctepeoMeTpuio 10 bubmorexa [TOK
g p p https://m.edsoo.ru/1¢209e37

) IIpsiMbI€e ¥ TUIOCKOCTH B IIPOCTPAHCTBE. 12 1 bubmuotexa [JOK
[TapayeTbHOCTh MPSIMBIX U TIOCKOCTEH https://m.edsoo.ru/1¢209e37

3 [leprieHAMKYIASIPHOCTD MPAMBIX U 12 bubnuoteka [JOK
TIOCKOCTEM https://m.edsoo.ru/1¢209e37

bubmunoreka LIOK
4 Vel MeXAy NPSIMBIMU U INIOCKOCTSIMU 10 1 https://m.edsoo.ru/1c209¢37

bubmunoreka LIOK
> MuororpanHmicH 1 ! https://m.edsoo.ru/1c209e37

N but6mmoreka [IOK
6 OOLEMEI MHOTOTpaHHHKOR ? ! https://m.edsoo.ru/1¢209e37

7 [ToBTOpEHME: CEUEHHUSI, PACCTOSIHUS U YTJIbI 4 1 bubmmorexa HOK
P ' -P T https://m.edsoo.ru/1c209e37

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KUIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
. HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m IpPOrpaMMEI Beero KOHTpﬁOJIbeIe HpaKTﬁnqecxne 06pa30BATETBLHbIE
padoThI padoThI pecypen
Bbu6nmuoreka [JOK
! Tena spamienus 12 https://m.edsoo.ru/1¢209¢37
N bu6mmoreka [IOK
2 Ob1Embt Ten > ! https://m.edsoo.ru/1¢209¢37
3 BekTops!l 1 KOOPAWHATHI B IIPOCTPAHCTBE 10 1 buGnnorexa LIOK
P P poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, 0600IIEeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/1¢209e¢37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
JJIeKTPOHHBbIE HU(PPOBbIE
Jara p uugp
o0pa3oBaTejibHbIE
KoauyecTBo yacoB U3y4eHust
N pecypcsbl
11/-11 Tema ypoka
Kontpoas IIpaktn
Bcero  Hble yeckue
padoThI padoThI
OcHOBHbIE IOHATHS CTEPEOMETPUU: TOUKA,
a OCKOC octpaHctBo. [IpaBuna
1 Eggg ;I;Krelgm Ha TI;;CHP KaTxP 1/11{30%3 a>1<epH1/11351;I ! 1 2-6 ceHTsa0ps bubmorexa [TOK
p . PHCYHKaX.: p p https://m.edsoo.ru/aecc77cd
IJIOCKOCTEH, MapajljIeNIbHbIX MPSIMBIX (OTPE3KOB),
CepeIHbI OTpE3Ka
) [TonsTuA: nepecekaronmecs mIOCKOCTH, 1 2-6 cenTsGpA bu6mmoreka [IOK
nepeceKarouecs npsiMasi v IIoCKOCTh https://m.edsoo.ru/2d8a9¢99
3 [TonsTusA: nepecekarommecs mIOCKOCTH, | 9-13 centsiops Bbubnmuoreka [JOK
TIepECEKAOIINECs MpsiMasi U TUIOCKOCTh https://m.edsoo.ru/db685¢73
3HAKOMCTBO C MHOTOT'PaHHUKAMH, U300paxeHIEe
4 MHOTOTPAHHUKOB Ha €IC Kax He’l 1| oeI:< MOHHBIX 1 9-13 cents6ps bubmorexa [IOK
P PHCYHKAX, poeKt p https://m.edsoo.ru/a63959ed
gepTexax
5 Halla...JIBHHe CBEJIEHUS 0 Ky0Oe U mupaMuie, ux 1 16-20 cenrsGps bubmmoreka [IOK
pa3BEpTkU U Mojenu. CeueHrss MHOTOTPaHHUKOB https://m.edsoo.ru/b30dff38
6 Ha‘Ia:]'II)HI)Ie CBEJICHUS O KyOe W MUpaMHJIe, X 1 16-20 cenrsGps bu6mmoreka [IOK
pa3BépTku U Mozaenu. CedeHnss MHOTOIpaHHUKOB https://m.edsoo.ru/3d8fd32
ITo € 00 aKCMOMAaTUYECKOM MTOCTPOE
7 CTeHZ:\Im WH: ;IKCBITIOTl\?; cTe 1:orllweTT pI/II/II:/IHH 1 23-27 ceHTsa0ps bubmorexa [TOK
P pHi: P P p https://m.edsoo.ru/OccSc4fe
CIIEJICTBUS U3 HUX
[TonsTHE 006 aKCHOMATUYECKOM TOCTPOCHUU Bubmorexa [IOK
8 CTEPEOMETPUHU: aKCHOMbBI CTEPEOMETPUH U 1 23-27 ceHTsa0ps

CIICACTBHUA U3 HUX

https://m.edsoo.ru/239c¢8cb4




[TonsTre 06 akCMOMaTUYECKOM TOCTPOECHUU

bu6mmoreka [IOK

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U 30-4 oxTs0ps https://m.cdsoo.ru/65¢6b106
CIICACTBHS U3 HUX
P pHH: p p p https://m.edsoo.ru/258fc245
CIICACTBHS U3 HUX
. B3anmuoe pac.nonomeHHe MIPSIMBIX B . ; Bubnmorexa [IOK
MIPOCTPAHCTBE: MepeCceKaIoNINecs, MapaiebHbIC -11 oktsi6ps https://m.edsoo.ru/1a25206
1 CKPEUTUBAIOIINECS TPSIMbIC
- HapaJ'IJ'IeJ'II)HO(.JTI) MPSIMBIX U TIJIOCKOCTEH B o ; Bubnmorexa [TOK
MPOCTPAHCTBE: TMAPAIIETBHBIC MPAMBIC B -11 oktsi6ps https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPAJIICIIBHOCTD TPEX MPSMBIX
13 Hapannem)Hoc.:Tl{)I HPAMBIX 1 IUIOCKOCTEH B s ; Bubnmorexa [IOK
npoctpancTBe: [lapanienbHOCTh MPSMOit 1 -18 okTsi0ps https://m.edsoo.ru/eeld19b9
TTIOCKOCTH
Bbubnuoreka [JOK
14 VYTriabl ¢ COHaNpaBIEHHBIMA CTOPOHAMM 14-18 oxTs06ps https://m.edso0o.ru/9f4071b9
bu6mmoreka [IOK
15 VYron Mexay npsMbIMU B IPOCTPAHCTBE 21-25 oxTs0ps https:/m.edsoo.ru/fe733862
Bbu6nuoreka [JOK
16 VYron Mmexay NpsMbIMU B IPOCTPAHCTBE 21-25 okTs0ps https://m.eds0o.ru/2935a9a0
[TapannenbHOCTh MIIOCKOCTEH: MapasieibHbIe bubmuorexa [JOK
17 IIOCKOCTH 4-8 Hospa https://m.edsoo.ru/2e18f255
. . bubmuorexa [JOK
18 CaoiicTBa mapajuiesIbHbIX IIOCKOCTEM 4-8 HOSOPsT https://m.edsoo.ru/e504d656
19 [Ipocreiinme npocTpaHCTBEHHBIE (PUTYPHI HA 11-15 Hos6Ds bubmmoreka [IOK
IJIOCKOCTH: TETPAdIP, KyO, mapayieIenue/ p https://m.edsoo.ru/4a28dc02
. bu6mmoreka [IOK
20 [TocTpoenue ceuenunii 11-15 HOsOPst https://m.cdsoo.ru/1d434d0f
. bubmuorexa [JOK
21 [TocTpoenue ceuenuit 18-22 HOs0pst https://m.edsoo.ru/ec26fe5d
22 KontponbHas padota o teme "lIpsimbie u 18-22 HOs10Opst bubmuoreka [JOK




IUTOCKOCTH B IPOCTpaHcTBe. [lapamiensHoCTh
IPSIMBIX U IIJIOCKOCTER"

https://m.edsoo.ru/9a0a9e56

IlepneHIUKyYISAPHOCTD NPSMOU U IIJIOCKOCTH:

Bbu6nmuoreka [JOK

23 MePIEHIUKYISIPHBIC TIPSIMBIE B TIPOCTPAHCTBE 25-29 nosops https://m.edsoo.ru/b19f6a5d
[Ipsmbie mapaisienbHble U NEPHEHIUKYISPHBIE K bubmuorexa [JOK
24 TIJIOCKOCTH 25-29 nosbps https://m.edsoo.ru/0ac11c95
[IpsiMble nmapasiesbHbIC U NEPIEHIUKYIISPHBIE K bubmmoreka [IOK
25 TJI0CKOCTH 2-6 nexatps https://m.edsoo.ru/ba545966
[Ipu3Hak nepneHauKyISIPHOCTH IPSMON U bubmuorexa [JOK
26 TIJIOCKOCTH 2-6 pexabps https://m.edsoo.ru/f85bfc46
[Ipu3Hak neprneHIuKyISIPHOCTH IPSMOU U bubmuorexa [JOK
27 TJIOCKOCTH 9-13 nexatps https://m.edso00.ru/79165d15
Teopema o npsAMON NMEPIECHANKYISAPHON bubmmoreka [JOK
28 MJI0CKOCTH 9-13 nexadps https://m.edsoo.ru/635¢5087
Teopema o mpsiMON NEPICHANKYISIPHON bubmuotexa [JOK
29 TJIOCKOCTH 16-20 nexadps https://m.edsoo.ru/bd3745{8
Teopema o IpsAMON NMEPIIECHANKYISAPHON ) bubmmoreka [JOK
30 MJI0CKOCTH 16-20 nexabps https://m.edsoo.ru/7d18834b
1 | e e pecromme 1327 et BIOTOTERS LOK
A P p A A p https://m.edsoo.ru/33c477d3
MJIOCKOCTH
jp | e = e e 27 s BT LOK
¢ P p s a P https://m.edsoo.ru/66fefadd
TJIOCKOCTH
53 Towmar 0 mockoc, paceromte o oo 10 1317 supaps | DHOMOTRa LOK
¢ P p s P https://m.edsoo.ru/a5b7b8e3
TJIOCKOCTH
o | ey e oo iy DO LOK
¢ P p s P https://m.edsoo.ru/dbee22bc
TIOCKOCTH
35 VYIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPIMOM U 20-24 sBaps bu6mmoreka [IOK

IIJIOCKOCTBIO

https://m.edso00.ru/6b61b2b4




JIByrpaHHbIN yToJ, JMHEHHBIA YTOJl JBYTPAHHOTO

bu6mmoreka [IOK

36 yria 20-24 auaps https://m.edsoo.ru/5fa0b3ce
JIByrpaHHBIN yroJl, JMHEHHBIN Yrojl ABYTPaHHOTO bubmmoreka [IOK
37 yriia 27-31 susaps https://m.edsoo.ru/c7c777ed
38 [TeprieHANKYASAPHOCTD MIOCKOCTEM: MpH3HaK 27-31 smBaps bubmuorexa [JOK
NEPIEHAUKYIISIPHOCTH JBYX IJIOCKOCTEH https://m.edsoo.ru/ec3e2da3
IlepnieHUKYISAPHOCTD INIOCKOCTEN: IIPU3HAK bubmmoreka [IOK
39 . 3-7 dbeBpans
MEePIEHIUKYISIPHOCTH JBYX TJIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 [TeprieHAMKYASAPHOCTD MIIOCKOCTEN: MPU3HAK 3-7 denpas bubmuorexa [JOK
NEPIEHAUKYIISIPHOCTH JBYX IJIOCKOCTEH p https://m.edsoo.ru/ba75dc57
. bu6mmoreka [IOK
41 Teopema o TpEX mepHeHIUKYIApax 10-14 deBpans https://m.edsoo.ru/e4972cdc
N bubmuorexa [JOK
42 Teopema o0 TpEX meprneHUKYISIPAX 10-14 deBpans https://m.edsoo.ru/52188a7d
. bu6mmoreka [IOK
43 Teopema o TpEX mepHeHIUKYIIpax 17-21 dbeBpans https://m.eds0o.ru/9f246736
44 'I‘CI(I): TESIJ{IBE?J?: 61;);2;11,0;2\:;1;; Y TI0CKOCTEH" 1 17-21 dbeBpans bubmorexa [TOK
" PHCHAMKYTAD p " P https://m.edsoo.ru/5b971ef3
VYTIIbI MEXKAY IPSIMBIMHU U TUIOCKOCTSIMH
55 umororpanmm. pumyeie n ey 2428 qenpans | PHOOTeRa LIOK
P ’ A Y P https://m.edsoo.ru/2d24e873
MHOTOTPAaHHHUKH; pa3BEPTKA MHOTOTPAaHHHUKA
A 2428 enpans | D1OOTeRa LIOK
’ ’ https://m.edsoo.ru/b4ad63ad
OJIHAsI TOBEPXHOCTh MPU3MBI
47 [Tapannenenumnen, npaMOyTroJIbHBIN 3.7 Manta bubmuorexa [JOK
napajJieJIenuIe]l ¥ ero CBOUCTBa P https://m.edsoo.ru/8a7be683
[Mupamuna: n-yroibHas mupamuaa, TpaHu v
48 OCHOBaHHE MUPAMHIBI; OOKOBAs U MOJTHAS 3-7 MapTa bu6mmoreka [IOK
MOBEPXHOCTh TUPAMHU/IbI; TPABUIIbHAS U P https://m.edsoo.ru/fblcd0as
ycedu€HHas MupamMuia
49 [IpaBuiIbHBIE MHOTOTPAHHUKH: TIOHSTHE 10-14 mapta bubnuoreka [JOK




NPaBHJIBHOTO MHOTOTPAaHHUKA; TIPaBHIIbHAS
npU3Ma U MpaBHIbHAS TUPAMU/IA; TIPABHIIbHAS
TpEyroiibHas MUPaMUIa U IPABUIIBHBIH TETPadIp;
Ky0

https://m.eds00.ru/074c8865

HpeHCTaBHeHI/Ie O IMPaBUJIBHBIX MHOI'OI'paHHUKAX:

Bbu6nuoreka [JOK

50 OKTa’p, J0JICKAdAP U UKOCAIP. 10-14 mapra https://m.edsoo.ru/a0fdd5bf
CumMmeTpusi B IPOCTPAHCTBE: CHMMETPHS
SI Dnewenw cierpit b mupaia, 1720 yapra DHOmOTERA LIOK
p paMuzax, P https://m.edsoo.ru/b9e777d9
napajuieNienuneaax, MpaBuiIbHbIX
MHOTOTpaHHHKaX
Brruucienue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, bubmuorexa [JOK
52 JMarOHANH, YTIIbl 17-21 mapra https://m.edsoo.ru/6cdbecef
[Tnomans 60KOBOI MOBEPXHOCTH U MOIHOM
53 MOBEPXHOCTH MPSIMOM MPU3MBI, TUIOMIAb 1-4 anpens bubmuotexa [JOK
OCHOBaHHUH, TeopemMa 0 OOKOBOI1 MOBEPXHOCTH p https://m.edsoo.ru/37d84157
MPSAMON MPU3MBbI
S5 mpastenoN nupaieL, Teopew 0 mIowa |-dampens  DuOmotera LIOK
P . DaMHIEL, TEOpEMa tHa p https://m.edso0o.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHON MUPaMUJIbI
55 K 6 "™ " 711 bubmuorexa [JOK
OHTpOIIbHAs paboTa 1o TeMe "MHOTOrpaHHUKU -11 anpens https://m.edsoo.ru/a95f5c04
" bu6mmoreka [IOK
56 [TonsiTre 06 00bEMe 7-11 anpens https://m.edsoo.ru/7ad0020b
. bubmuorexa [JOK
37 OOBEM mupamm et 14-18 anpexs https://m.edso0.ru/235171b3
N bu6mmoreka [IOK
>8 OOBEM mpavu b1 14-18 anpens https://m.edsoo.ru/f47dfefd
. bu6mmoreka [IOK
>9 OOBEM mupamm ! 21-25 anpens https://m.edso0o.ru/79¢10312
60 O0BEM nupamMubl 21-25 anpens bubmmorexa [IOK

https://m.edsoo.ru/2faadc3f




bu6mmoreka [IOK

61 ObbEM mpH3MEI ! 28-30 anpens https://m.eds00.ru/79853608
. bubanorek K
62 OO0BEM TTPU3MBI 1 28-30 anpens httgs://(r)n.ee(fsf)lo(.)ru/16053890
. bubanoreka [JOK
63 O61Em mpusMbI I 3-6 max https://m.edscl){).ru/482d3f51
64 KonrtponsHas padora no reme "O0bEMBI 1 5-6 mast bubmmoreka [IOK
MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573¢
65 [ToBTOpeHME, 0000IIEHNE CUCTEMAaTH3AITUS 1 12-16 mas bu6mmoreka [IOK
3Hanuil. [locTpoeHne ceueHnii B MHOTOTrpaHHUKE https://m.edsoo.ru/098bedad
[ToBTOpeHmE, 0000IIEHNE CUCTEMAaTH3AITUS
66 3HaHUU. BeIlUKCIIEHUE PACCTOSIHUI: MEXAY ABYMS 1 12-16 ast bu6mmoreka [IOK
TOYKaMH, OT TOYKH JI0 MPSIMOU, OT TOUKHU JI0 https://m.edsoo.ru/f7792ba9
TJIOCKOCTH, MEXKAY CKPEIIUBAOIIUMUCS TTPSIMBIMU
67 HToroBast KOHTpOJIbHAs paboTa 1 19-23 masn bubmmorexa [IOK
https://m.eds00.ru/b9146bc0
[ToBTOpeHME, 0000IIEHNE CUCTEMAaTH3AITUS
68 ?:E;Ie{;iizzlpﬁ;ﬁ igf{ii]:ﬁr ef/[(é[}iay pAMON 1 1 19-23 mas bubmorexa [IOK
’ https://m.eds00.ru/56765¢8b
IJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YTIIOB MEXIY
IUIOCKOCTSIMH
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




11 KUIIACC

Koan4yecTBo 4acoB

DJIeKTPOHHBbIE HU(PPOBHIE

Ne Hdara
u/n Tema ypoka Beero Kontpoabnbie IIpakTuyeckue wysenus o0pasoBaTejbHbIe
padoTbI padoThI pecypcsl
Cdepa u map: neHTp, paauyc
1 I[I/(Il;l\}[)eTp' nnl());anb %olljaegxio’cm 1 bubmuorexa LIOK
’ https://m.edsoo.ru/0341bc2b

cdepbl
B3aumMHoe pacnonoxenue cgepsl

) W MJIOCKOCTH; KacaTeabHas 1 bu6mmoreka [IOK
IUTOCKOCTB K cepe; MIomaib https://m.edsoo.ru/bed12a43
cdepbl

3 N3o0paxkenue cdepsl, mapa Ha 1 bubnuoreka [JOK
wiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f72
Hunuaapuyeckas MOBEPXHOCTb,

4 o0pa3yoIne UIHHIPHIECKON 1 bubmmoreka [JOK
MMOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8cl
[WIAHIPAYECKON TTOBEPXHOCTH
[unuuap: ocHOBaHUS M OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas 1 oCh; 1 bubnuoteka [JOK
I0MIa1b OOKOBOW U TIOJTHOU https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N3o0paxkenue muianHApa Ha
IUIOCKOCTH. Pa3BépTka nunuHapa.

6 Ceuenus nuvMHIpa (MIIOCKOCTBIO, 1 but6mmoreka [IOK
napaieIbHON WK https://m.edsoo.ru/016e25eb
MEePIEeHANKYISIPHON OCH
[WIAH]IPA)

KoHnnyeckas noBepXHOCTb,

7 oOpa3zyromue KOHHIeCKOM 1 bubnuoteka [JOK
MOBEPXHOCTH, OCh M BEPIIMHA https://m.edsoo.ru/c94ba09b
KOHUYECKOM MOBEPXHOCTH

8 Konyc: ocHOBaHuUE 1 BepIIMHA, 1 bubnuoteka [JOK




oOpa3yromas U 0Ch; TJI0MA b
OOKOBOH U MOJIHOM MOBEPXHOCTU

https://m.edso00.ru/897dd3b2

Yceu€HHBIN KOHYC: 00pa3yromme

bubmunoreka LIOK

IIPOCTPAHCTBE

9 Y BBICOTA; OCHOBAHUS U OOKOBast https:/m.cdsoo.ru/1468bab3
MOBEPXHOCTh
N300pakeHne KoHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenust koHYyca (IIOCKOCTBIO, bubmmoreka [JOK
napajuieIbHOM OCHOBAaHHIO, 1 https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, MPOXOIAIIEH uepe3
BEPIIUHY)

1 KomOunanwms Ten BparieHus u bu6mmoreka [IOK
MHOT'OI'PaHHHKOB https://m.edsoo.ru/3cefl0e5
MHoOrorpasHHukK, OnMCaHHbIA

12 okoJ10 cepsl; cdepa, BImIcaHHas B bubnuoteka [JOK
MHOTOTPAaHHHK WUJIH B TEJIO https://m.edsoo.ru/0b136158
BpaICHHS

13 [Tousitue 06 006éMe. OCHOBHBIE bubmunoreka LIOK
CBOICTBa 0OBEMOB TEN https://m.edsoo.ru/26a03{b7

. but6mmoreka [IOK
14 O6BEM mumHIpa, Komyca https://m.edsoo.ru/5513d87b
. bubmuoreka [{OK

15 OOBEM mapa u moman, chepet https://m.edsoo.ru/d189bde2
[TogoGHEBIE TENa B MPOCTPAHCTBE.

16 COOTHOILIEHUS MKy TUIOIIAISIMHU bubmmoreka [JOK
MMOBEPXHOCTEH, 00bEMaMH https://m.edsoo.ru/810cfleb
MOOOHBIX TET

| oot o e o LOK
rex" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha mimockocTH U B bubnuoteka [JOK

https://m.edsoo.ru/5caefclb




but6mmoreka [IOK

19 CroxeHne 1 BBIYMTaHUE BEKTOPOB https://m.edso0o.ru/23f4£089
20 YMHOkKEHUE BEKTOpa Ha YHUCIIO bubmorexa [IOK
https://m.edsoo.ru/dee379eb
3 rexonanapm neTopa. Bubmiorexa LIOK
’ https://m.edsoo.ru/a28fd74e
[IpaBuio mapannenenunena
20 e npasn netermi ¢ Bubmaorexa LIOK
https://m.edsoo.ru/5a827900
BEKTOPAMH
33 o pemenm reowerpmaccrn Bubmarexa [IOK
https://m.edsoo.ru/d3alfe30
3ama4
IIpssMoyronbHas cucrema
| ot s s o LOK
. ) https://m.edsoo.ru/48db7058
[Ipocreiimme 3aga4uu B
KOOpJIUHATaxX
35 Cuanpmos npowsmenemne BuGmotexa LIOK
https://m.edsoo.ru/725effc4
BEKTOPOB
26 Beluncienue yrios Mexy bubmuotexa [JOK
MIPSIMBIMU U TUTOCKOCTSIMH https://m.edsoo.ru/8efbe78e
g | s o o e Bumorera LOK
" https://m.edsoo.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpeHme, 0600IIEeHNE U
28 CHCTEMAaTHU3alMs 3HAHUH. bubnuoreka [IOK
OcHoBHBbIE GUTYPHI, (PAKTHI, https://m.edsoo.ru/1780basSd
TEOPEMBI Kypca IIIaHUMETPUU
29 [ToBTOpeHue, 0600mEeHNE U but6mmoreka [IOK

cucTeEMaTH3anus 3HaHUN.

https://m.edsoo.ru/078cd184




OcHoBHBbIE GUTYPBI, (PAKTHI,
TEOpEMBI Kypca IIIaHUMETPUU

[ToBTOpeHuEe, 06001ICHNE 1

30 cucTeMaTu3alys 3HaHui. 3agadu 1 bu6mmoreka [IOK
TUTAHUMETPUH U METOBI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpeHue, 0600mEeHNE U

31 cUcTeMaTHu3aIvs 3HaHui. 3a1aun 1 bubnuoreka [{OK
MJITAHUMETPUHU U METOJIBI X https://m.edsoo.ru/4dftda97
pelieHus
[ToBTOpeHuEe, 06001ICHNE 1

3 cucTeMaTu3alus 3HaHuH. 1 but6mmoreka [IOK
OcHoBHbIE QUTYPBI, PAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTEPCOMETPUH

bu6mmoreka [IOK

33 HToroBast KOHTpOJIbHAs paboTa 1 https://m.edsoo.ru/ec24dfc2

34 [ToBTOpeHmE, 0000IIEHNE U 1 but6mmoreka [IOK
cucTeMaTu3als 3HaHUH https://m.edsoo.ru/f465d10e

OBHLIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







Jluct BHECEHUS! KOPPEKTHUBOB B pabouyro MporpaMmmy

n/n

Jara
BHECEHUS

I/ISMGHGHI/ISI, KOTOPBIC BHECCHEI

OcHoBaHue Ui
BHECEHHUSA
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