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HOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma ydeOHoro kypca «l'eomeTpusi» 6a30BOro ypoBHsl 1Ji 00y4aroumxcs
10 —11 kyaccoB pa3paboTtana Ha ocHOBe DeepaibHOTO roCcyAapCTBEHHOTO0 00pa30BaTeIbHOTO
CTaHJapTa CpeAHero oouiero oopa3zoBaHUs, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUIA,
NPEIbIBISIEMBIX K MaTeMaTHYeCKOMY 00pa30BaHUIO, U TPATUIIMI POCCHIICKOTO 00pa30BaHUA.
Peanuzanuss  nporpamMmbel  OO€ClIEUMBAaeT  OBJIAJICHHE  KIIIOUYEBBIMH  KOMIIETEHLMSIMH,
COCTAaBJISIIOIMMH OCHOBY JUII CAaMOPa3BUTUS U HENPEPHIBHOTO 00pa30BaHUs, LEIOCTHOCTh
OOLIEKYJIBTYPHOT'0, TMYHOCTHOTO U MIO3HABATEIBLHOTO PAa3BUTHS JIMYHOCTH O00YUArOIIHUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxkHoCcTh y4eOHOro Kypca TeOMETpUM Ha YpPOBHE CpeIHEro oO0Iiero oOpa3oBaHUS
0oOyCJIOBJIEHAa MPaKTUYECKOW 3HAUYMMOCTBIO METANpPEIMETHBIX U MPEAMETHBIX Pe3yJIbTaTOB
oOy4eHHs] TEOMETPUU B HAINPABICHUU JTUYHOCTHOTO Pa3BUTHs oOydarommxcs, GopMupoBaHus
(GYHKIMOHATBFHOM MaTeMaTUYECKOM TPaMOTHOCTH, M3YyYEHUS JPYTUX Y4eOHBIX JUCUUILIUH.
Pa3Butne y oOydaromuxcsi MPaBWIbHBIX MPEACTABICHUM O CYIIHOCTH M MPOUCXOXKICHUU
r€OMETPUYECKUX aOCTPaKIUM, COOTHOILIEHUH PEAIbHOTO U UACATBHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKON HAYKOH SIBIICHUN U IPOLIECCOB PEATIBHOIO MUPA, MECTE T€OMETPUU B CUCTEME
HayK M pPOJIM MaTEMaTUYE€CKOTO MOJEIUPOBAHUS B HAYYHOM I[IO3HAHUM U B IPAKTHKE
crocoOCTBYeT (hOPMUPOBAHUIO HAYYHOTO MHMPOBO33PEHUSI YYaIIUXCs, a TaKKe KadyecTB
MBIIUICHUS, HEOOXOIUMBIX JJISI aIanTallii B COBPEMEHHOM OOIIIECTRBE.

['eometpusi sBisieTcsl ONHUM M3 0a30BbIX MNPEIMETOB Ha YPOBHE CPEIHEro OOIIEero
oOpa3oBaHusl, TaK Kak 0OecreunBacT BO3MOXKHOCTh M3Y4YEHUS KaK JHUCIMIUIMH €CTECTBEHHO-
HAaYYHOW HAIPABICHHOCTH, TAK U TYMaHUTAPHOU.

Jlornueckoe MpllieHHe, GOPMUPYEMOE MPU M3YYEHUU OOYYaIOIMMUCS TOHSTUUHBIX
OCHOB TE€OMETPUM W TIOCTPOCHHMM IIETIOYKH JIOTMYECKUX YTBEPKJACHUN B XOJE PEIICHUS
r€OMETPUYECKUX 3a/lady, yYMEHUE BBIJBUTaTb W OMNPOBEPrarh THUIIOTE3bl HEMOCPEACTBEHHO
UCIIONB3YIOTCS MPU PEUICHUH 337a4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YAaCTHOCTH M3 Kypca
buzuKH.

YMeHHe OpUEHTHUPOBATHCS B IMPOCTPAHCTBE HUIPAET CYLIECTBEHHYIO pOJIb BO BCEX
o0nacTsaX AesATeNbHOCTU 4yenoBeka. OpHeHTalusl 4elloBeKa BO BPEMEHHM M MPOCTPAHCTBE —
HEO0OXOJMMOE YCJIIOBHE €r0 COIHAIbHOTO OBbITHS, (hOopMa OTPaKEHHS OKPYKAIOIIETO MHpPA,
YCJIIOBHE YCIICITHOTO TIO3HAHMS ¥ AaKTUBHOTO MPeoOpa3oBaHUsl  JEHCTBUTEIHLHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMH OO0pa3aMu OOBEIUHSET pa3Hble BHUAbBI y4eOHOH U
TPYJIOBOM NESITEIbHOCTH, SIBISETCS OJHUM U3 NMPO(GEeCcCHOHATBHO BAXKHBIX KAYECTB, MOITOMY
aKkTyaibHa 3ajadya (OPMHUPOBAHUS y OOYYAIOLIUMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
PA3HOBHIIHOCTH OOPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B TIOJITOTOBKE K
MPAKTUYECKOM JEATETbHOCTH 10 MHOTUM HaIPABIICHUSIM.



[lens ocBOCHMS porpaMmMbl yaeOHOTO Kypca «I eomeTpus» Ha 6a30BOM ypOBHE 00yUCHUS
— 001meoOpa3oBaTelbHOE W OOIIEKYJIBTYPHOE Pa3BHTHE OOYUYAIOIIMXCS 4Yepe3 oOecreueHue
BO3MOYKHOCTH TPUOOPETCHHS M MCIOIB30BAHMS CUCTEMATHICCKUX TEOMETPUUCCKUX 3HAHUN U
NEeUCTBUMN, celM(UYHBIX T€OMETPHUH, BOBMOXKHOCTH YCIEIIHOTO MPOAOIKEHUST 00pa3oBaHus
0 CTIEMAIBHOCTSIM, HE CBSI3aHHBIM C MIPUKJIAAHBIM HUCIIOIb30BAHUEM F€OMETPHUHU.

[Iporpamma 10 TeoMeTpuu Ha 0a30BOM YpOBHE TpeIHA3HAUYCHA JIsi OOYyJaromuxcs
CpPEeIHEW IIKOJBI, HE HCIBITHIBABIINX 3HAYMTEILHBIX 3aTPyJHCHUN HA YPOBHE OCHOBHOTO
oOmero obpazoBanusi. Takum oOpazoM, oOyyaromuecs Ha 0a30BOM YpOBHE JIOJKHBI OCBOUTh
oOliue MaTeMaTU4eCKue YMEHHUs, CBA3aHHbIe CO CeU(UKON TeOMETPUU U HEOOXOIUMBbIE IS
U3HU B COBpPEeMEHHOM obOmiectBe. Kpome 3TOro, OHM HMMEIOT BO3MOXHOCTh H3YYUTh
reoMeTpuio 0Oosiee TIIyOOKO, €ClIM B JajJbHEHWIIEM BO3HUKHET HEOOXOJUMOCTh B
Tr€OMETPUUYECKUX 3HAHMSIX B MPOPECCHOHATBHON ACATEIHHOCTH.

JlocTukeHue 1eJIh OCBOCHUSI TPOrpaMMbl 00€CIIEYUBAETCS PEIICHUEM COOTBETCTBYIOIIUX
3amau. [lpuoputeTHpiMU 3amadyamMu OCBOeHUS Kypca «['eomerpum» Ha 06a30BOM YpOBHE B
10—11 wiaccax sABISIIOTCS:

e (opMupoBaHWE TIPEICTABICHUS O TEOMETPUM KaK YacTH MHUPOBOW KYJIbTYpHl H

OCO3HaHME €€ B3aNMOCBS3U C OKPYXKAIOIIUM MUPOM;

e (QopMupoBaHUE TPEJCTABICHHWS O MHOTOTPAHHUKAX UM TEJNax BpalleHUs Kak o
BOKHEHUIITNX MAaTEeMAaTUYECKUX MOJIEIIAX, MO3BOJISIIOIINX OMUCHIBATh U U3y4aTh Pa3HbIC
SIBJICHHS OKPYKAIOIIEro MUPA,;

e (opMupoBaHuE yMEHHS pACIO3HABAaTh HA YEPTEk,axX, MOJACIIX U B pEaJTbHOM MHpPE
MHOTOTPaHHUKH U TeJla BPaICHUS;

e OBJAJICHUE METOJAaMHU peIIeHUs 3a7ad Ha TOCTPOCHUS Ha HU300pAKEHUIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHuE yMEHHS ONEPUPOBATH OCHOBHBIMU TMOHSATHSMHU O MHOTOTPAaHHUKAaX U
TeJaxX BpAIEHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJIAQJICHUE AJTOPUTMAMHU PEIICHHUS OCHOBHBIX THUIIOB 33j1a4; ()OPMHUPOBAHUE YMEHUS
MPOBOJIUTH  HECIOXKHBIC  JIOKA3aTeNbHBIE  PACCYXKIEHUS B  XOJE  PEIICHHS
CTEPEOMETPUICCKUX 3aa9 U 3a/1a4 C IPAKTUICCKUM COACPIKAHUEM;

e pa3BUTHEC WHTCIUICKTYaJIbHBIX W  TBOPYECKHX CIIOCOOHOCTEH  OOydYaroImxcs,
MI03HABATEIILHON aKTUBHOCTH, UCCIICIOBATEILCKUX YMEHUH, KDUTHYHOCTH MBIIIJICHUS;

e (opMupoBanue (QPyHKIIMOHAIBHOW TPAMOTHOCTU, PEJIEBAHTHON TE€OMETPHUH: YMEHUE
pacro3HaBaTh MPOSBICHUS TEOMETPUUECKUX TTOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKU3HCHHBIX CHUTYyaIlUSAX W TPU HM3YYEHUU JPYTUX YYEeOHBIX MPEIMETOB,
IOPOSIBJIICHUS] 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (QOpMyNIHpOBaTH HMX Ha S3bIKE
TEOMETPUM U  CO3/[aBaTh TE€OMETPUYECKHE MOJENH, TMPUMEHSITh OCBOCHHBIN
T€OMETPUYECKUNA ammapar Jyisl pPEIIeHUS MPaKTUKO-OPUEHTUPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OIICHUBATH MOJYYCHHBIC PE3YJIbTATHI.



OTnuuuTensHON 0COOCHHOCTHIO MMPOTPAMMBI SBJISIETCS] BKIIOUEHUE B KypC CTEPEOMETPUH
B Hayaje ero M3y4YeHus 3a/lay, peIIaeMblX Ha YPOBHE HWHTYUTHUBHOIO TMO3HAHUS, H
onpeaenéHHbIM 00pa3oM OpraHu3oBaHHas padoTa HaJ HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOI'O MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTHBHBIX
POLIECCOB, MOTUBUPYET K JalTbHEHIIIEMY U3YUYEHUIO MPEAMETA.

[IpenmouteHue OTHAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYeHHUs, TO €CTh
TEOPETUYECKUE 3HAHUSI HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH MPEIMETHO-TPAKTUYECKOM
nesitenbHOCTU. Pa3BuTHE TNPOCTPAHCTBEHHBIX TMPEACTABICHUN Yy ywaluxcss B Kypce
CTEpPEOMETPUU MIPOBOJUTCS 3a CUET pelIeHUs 3a/1ay Ha CO3/IaHKE MPOCTPAHCTBEHHBIX 00pa30B U
3ajlay Ha ONEPUPOBAHUE IMPOCTPAHCTBEHHBIMU OOpazamu. CoznaHue oOpasza TPOBOIUTCS C
OTIOPOM Ha HArJISTHOCTh, & ONIEPUPOBAHKE 00Pa30M — B YCIOBUSIX OTBJICUCHUS OT HATJISATHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOTO COACPKaHMUS.

OcHoBHBIE coaepxkaTenbHble JauHUM Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukny, «lIpsiMble U MIIOCKOCTH B MPOCTPAHCTBEY, «Tena Bpaiienus», «BekTopsl u
KOOPAMHATHI B MPOCTPAaHCTBE». DOPMUPOBAHUE JIOTHYECKUX YMEHUN paclpenensieTcss He
TOJIBKO IO COJIEPKATEIbHBIM JIMHUSIM, HO U TI0 TOJlaM 00y4YEHHsSI Ha YPOBHE CPEIHETO OOIIEero
oOpa3oBaHus.

Conepxanue o00pa3oBaHUs, COOTBETCTBYIOIIEE NPEIAMETHBIM pPE3yjbTaTaM OCBOCHHS
paboueii mporpaMMbl, pacnpeneN€HHBIM M0 TrojJaM OOYyYeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oMm, 4TOOBI OBIAJCHUE TEOMETPUUECCKUMU TOHATUSIMU M HABBIKAMH OCYIIECTBIISLIOCH
MOCJIEIOBATEIbHO U IMOCTYNATEIbHO, C COOJIIOJICHHEM MPUHLHUIA MPEEMCTBEHHOCTH, YTOObI
HOBbIC 3HAHUS BKJIIOYAJINCh B OOIIYI0O CHUCTEMY T'€OMETPUUYECKHX IIPEJICTaBICHUN
0Oy4JaronuXxcsi, pacupssi U yriayosss e€, 00pas3ys MpoUHbIe MHOKECTBEHHBIC CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM II/TAHE

Ha uzydenue reomerpun orBoautcs 2 yaca B Heaento B 10 knacce u 1 yac B Hexgenmo B 11
KJIacce, BCEro 3a JBa roja ooyudenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpud. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpemuBarommecs npsMbeie. [lapamiensHOCTh OPSAMBIX |
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TTIOCKOCTH; CBOKMCTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapauICIbHBICE W TEPIECHAUKYIAPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYJISIP ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSIMO YT OJIBHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUWKA; MpaBUJIbHAS MpHU3Ma U
MpaBUIbHAS THPAMUJA; NPaBWIbHAA TPEYrojbHAs MUPAMUIA W TPABUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIONIa/Ib OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH TMPSMOM MPHU3MBL
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TE.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, AUAMETpP; IUIOMIAb MOBEPXHOCTU C(]ephl.
B3auMHoe pacnonoxxenue chepsl U TNIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHnanuu Tenm BpalleHHss U MHOTOTPAHHUKOB. MHOTOTpaHHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0cKOCTH U B npocTpaHcTBe. C0XKEHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM ITIpaBUJI JACUCTBHM € Bekropamu. lIpsMoyrompHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekropaMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEIUICHUU T€OMETPUUECKUX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4YJI€Ha POCCHUHCKOrO0 OOIIECTBA, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
GYHKIUSAMHA 1 HA3HAUYCHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTIDKCHUW B JIPYTUX HayKaxX, TEXHOJOTUAX, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JTOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM aCTIEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMHUTaHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03I0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO Y  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMy O0pa3oBaHUI0 U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHUECKOW KYJIbTYPbI, MOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKDY’KAaIOIICH Cpeibl, IUIAHUPOBAHMUS TOCTYIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKON HayKH Kak c(epbl UYeTOBEUYECKOW MeATEIBbHOCTH, JTaloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OCUCMBUAMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oelicmsus, — obecneuusarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXC (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJCamwe2o  Mupa;  npumeHeHue  J102UYeCKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKayyu, OCHOBAaHUS JUIsi OOOOIICHUS W CPAaBHEHHSI, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIHpPUHUMATH, (OopMyIHUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (aKkTax, JAHHBIX, HAONIOJACHUSX U YTBEPKICHUSX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTHYECKHX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelUIeHUs, BBIOMpaTh Hauboyee MOAXOJANIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOe, (opMupoBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, AHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IMYHBIX (hopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHbBlEe  Oelicmeus,  00ecneuusaom

copMUpo8aHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pelIeHus 3a7jaui, KOMMEHTHUPOBATh MOIYYEHHbBIN pe3yibTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB AHaiiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IMO3ULHUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 MPE3EHTAILMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacpeaesITh BUABI paOdOT, JOTOBAPUBATHCS, 00CYKIaTh IIPOIIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH dIEHAMHW KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanonvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHHUS 3a]1a4H, BHIOMPATh CIIOCO0 peleHus
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpULIAEMBIX NIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yabpTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IprMeHSATh aKCHOMBI CTEPEOMETPUU U CIIEACTBUA W3 HUX INPH PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE pacloNIOKEHUE MNPSIMBIX W IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTrojl, TPaHU JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yTia; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh TMOHSTHSIMH: MHOTOTPAaHHUK, BBIMYKJIBIA W HEBBITYKJIbBIHI
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPAaBUIIBHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBaHUS  JUIA
kiIaccuuKanuy  (BBIMYKIBIE W HEBBINYKIbIE MHOTOTPAHHUKH; TPABUIIBHBIC
MHOTOTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIC TIPU3MBI, TApaJUICIICITUTIC]IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

CTpouTh CEYEHHS MHOTOTPAHHHKOB METOJOM  CJIEIOB, BBIOJHSATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
AITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOIbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMAaTUYECKHUX 3a7a4 HAa BBIYHCICHUE PACCTOSHUN MEXIY IBYMSI
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNrOpuTMaM, TPHUMEHSS W3BECTHBbIE AHATUTHYECKHUE METOJbl MpPHU PELICHUU
CTAaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) ¢ TMpUMEHEeHHueM (OopMys; BBIYUCIATH COOTHOILICHHS  MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH M HMHTEPIPETUPOBATH HH(DOpPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJyYECHHBIE 3HAHWS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKAas  MOBEPXHOCTb,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMHU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OmnepupoBaTh MOHATUAMH: MHOTOTPAaHHHUK, BIHCAHHBIE B chepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTekax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPJUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxonuts cymMmMy BEKTOPOB M MPOU3BEACHHUE BEKTOPA HA YHCIIO, YTOI MEXY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOJIBKO IIArOB PEIICHUs], €CJIN YCIOBHUS NPUMECHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaxX0XXJICHUE FeOMETPUUYECKUX BEJIMYUH M0 00pa3liaM WU ajlrOpUuTMaM, MpUMEHSIS
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBaTh IOCTPOECHHBIE MOJEIH C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapaniensHOCTh MPSMBIX U IIOCKOCTEN
3 [lepneHUKYISIPHOCTD MIPSMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
3) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna Bpamenus 12

OOBEMBI TEN 5

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001IeHNE, 7 1

cUCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
OcCHOBHbIE IOHATHUS CTEPEOMETPUU: TOUKA,
mpsiMasi, III0CKOCTh, IpOCTpaHcTBO. [IpaBmita
1 M300paXKeHUS Ha PUCYHKAX: N300paKCHHUS 1 bubmmorexa [IOK
p . pHCyHKax: p https://lesson.edu.ru/02.3/10
TJIOCKOCTEH, MapaJiIeIbHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
) [TonsTHS: MepeceKarouecs MIOCKOCTH, 1 bubnnoreka [JOK
MEPECEKAIOIINECS MPAMAs U INIOCKOCTh https://lesson.edu.ru/02.3/10
3 [TonsTus: nepecekarommecs IOCKOCTH, 1 bubnuorexa [JOK
MEPECEKAOIINECS NpsAMas U INIOCKOCTh https://lesson.edu.ru/02.3/10
3HaKOMCTBO C MHOT'OIpaHHUKaMH,
4 n300pakeHNe MHOTOTPAaHHUKOB Ha 1 bubmorexa [TOK
p p https://lesson.edu.ru/02.3/10
PUCYHKAX, Ha MMPOCKIIMOHHBIX YePTEIKAX
HavansHbie cBeieHUS 0 KyOe U TUpaMHU/IE,
5 nx pa3BépTku u mouenu. Ceuenns 1 bubmorexa [IOK
paseep ' https://lesson.edu.ru/02.3/10
MHOTOTPaHHUKOB
HavanwsHbie cBeieHUS 0 KyOe U mupaMu/e,
6 ux pa3BépTku U Moaenu. CeueHns 1 bubmnorexa [IOK
paseep ' https://lesson.edu.ru/02.3/10
MHOTOTPaHHUKOB
[TonsTHE 06 aKCHOMATUYECKOM TTOCTPOSHUHU
bu6mmoreka [IOK
7 CTEpEOMETPUU: aKCHOMBI CTEPEOMETPHUH U 1

CICOCTBUA N3 HUX

https://lesson.edu.ru/02.3/10



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOCHHUH

8 CTEepEOMETPHUU: aKCHOMBI CTEPEOMETPHUH U bubmmorexa LIOK
P pHHL- P P https://lesson.edu.ru/02.3/10
CIIEJICTBUS U3 HUX
[TonsTHE 006 aKCHOMATUYECKOM TTOCTPOCHUH
9 CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U bubmmorexa [IOK
P pHH: P P https://lesson.edu.ru/02.3/10
CIICJICTBUS U3 HUX
[TonsTre 06 akcCMOMaTUYECKOM OCTPOECHUU
10 CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U bubmmorexa [IOK
P pHiL: P P https://lesson.edu.ru/02.3/10
CJICJICTBUS U3 HUX
BsaumHoe pacronoxeHue npsiMbix B
11 MIPOCTPAHCTBE: MEePeCeKarOIuecs bubmorexa LOK
pOCTp $Iep Hl ’ https://lesson.edu.ru/02.3/10
napajuieNbHbIe U CKPEIIUBAIOIINECS TIPSIMbIE
[TapanienbHOCTh MPSMBIX U MIIOCKOCTEN B
12 IIPOCTPAHCTBE: NapajuIeJIbHbIE IPSIMBIE B bubnuorexa [JOK
MPOCTPAHCTBE; MAPALICIbHOCTh TPEX https://lesson.edu.ru/02.3/10
MIPSIMBIX
[TapannensHOCTh IPSIMBIX U TUIOCKOCTEH B
13 npoctpancte: [lapanienbHOCTh MPsSAMOit 1 bubmmorexa LHOK
pOCTp FHap P https://lesson.edu.ru/02.3/10
MIJIOCKOCTH
14 VYTriabl ¢ cOHanpaBiIEHHBIMUA CTOPOHAMHU bubmorexa LHOK
p p https://lesson.edu.ru/02.3/10
15 VYron Mexay npsIMbIMU B TPOCTPAHCTBE bubmmorexa LHOK
Ay Tp pocTh https://lesson.edu.ru/02.3/10
16 VYron Mexay npsMbIMU B TPOCTPAHCTBE bubmmorexa LOK
Ay TP poctp https://lesson.edu.ru/02.3/10
17 [TapaienbHOCTB IIOCKOCTEN: bubnnoreka [JOK
rapajieabHble IIJIOCKOCTH https://lesson.edu.ru/02.3/10
18 CaoiicTBa napamienbHbIX MIIOCKOCTEN bubnnorexa [JOK
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https://lesson.edu.ru/02.3/10

19 [Ipocreiime npocTpaHCTBEHHBIE PUTYPHI HA bubmumoreka [IOK

IJIOCKOCTH: TETPAdIP, KyO, mapajie/IeuieI https://lesson.edu.ru/02.3/10
. bubmumoreka [IOK
20 Hoetpoertue cetermi https://lesson.elju.ru/02.3/10
. bubmumorexa [IOK

2 Hoctpoerine et https://lesson.elju.ru/02.3/10
KonTponbras padota mo Teme "lIpsimbie u

22 IJIOCKOCTH B mpocTpaHcTBe. [lapannenbHOCTh
MPSAMBIX U IUIOCKOCTEM"

93 [lepneHUKyYISPHOCTD NPSMOM U IUIOCKOCTH: bubnuoreka [IOK
MEPIECHANKYIISIPHBIE IPSIMBIE B IPOCTPAHCTBE https://lesson.edu.ru/02.3/10

24 [IpsimMble mapanienbHbIe U bubnnoreka [JOK
MEePIEHIUKYISIPHBIE K ITIOCKOCTH https://lesson.edu.ru/02.3/10

o5 [IpsimMble napasienbHble U bubnnorexa [HOK
MEPIIEHAUKYIISIPHBIE K INIOCKOCTH https://lesson.edu.ru/02.3/10

26 [Ipu3Hak nepneHMKyISIpHOCTH MPSMON U bubnuoreka [IOK
IIJIOCKOCTH https://lesson.edu.ru/02.3/10

97 [Ipu3Hak nepneHMKyJIIpHOCTH MIPSIMON U bubnuoreka [IOK
IIJIOCKOCTH https://lesson.edu.ru/02.3/10

28 Teopema o0 npsAMON NEpIEHIUKYISIPHON bubnnorexka [JOK
IIJIOCKOCTH https://lesson.edu.ru/02.3/10

29 Teopema o npsMoil neprneHAUKYIIPHON bubnuoreka [IOK
IIJIOCKOCTH https://lesson.edu.ru/02.3/10

30 Teopema o npsAMOil NepHIEHAUKYIAPHON bubnuoreka [IOK
IJIOCKOCTH https://lesson.edu.ru/02.3/10

31 [lepneHuKymsp ¥ HAKIIOHHBIE: PACCTOSIHUE bubnnorexa [JOK

OT TOYKHU OO INIOCKOCTH, pACCTOAHUC OT

https://lesson.edu.ru/02.3/10
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IPSIMOM A0 IIJIOCKOCTH

[lepnieHIuKyNsp U HAKIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT bubmmorexa LIOK
. A P https://lesson.edu.ru/02.3/10
MPSIMOM 10 TJIOCKOCTH
[lepnienIuKynsp M HAKIOHHBIE: PACCTOSTHUE
33 oT ﬁqui OyHJII())CKOCTI/I aCCTOSII)HI/IC oT bubmmorexa [IOK
. a P https://lesson.edu.ru/02.3/10
MPSIMOM 710 TIOCKOCTH
[lepnienIuKyNsp M HAKIOHHBIE: PACCTOSTHUE
34 oT §O‘IK§ Oyl'IJ'II())CKOCTI/I aCCTO}II)HI/Ie oT bubamorexa LHOK
. P https://lesson.edu.ru/02.3/10
MPSIMOM 710 TIOCKOCTH
35 VYTIiabl B IPOCTPAHCTBE: YIOJI MEXAY MPAMOM bubnuorexa [JOK
U IUIOCKOCTBIO https://lesson.edu.ru/02.3/10
36 JIByrpaHHbIN yroJi, JMHEHHBIN yroi bubnuoreka [IOK
JBYTPAHHOI'O yria https://lesson.edu.ru/02.3/10
37 JIByrpaHHBbIN yroJi, JMHEHHBIA yroi bubnnorexa [HOK
JIBYTPaAHHOTI'O yIJia https://lesson.edu.ru/02.3/10
38 [lepneHMKyISPHOCTD IIJIOCKOCTEMN: IPU3HAK bubnnorexka [JOK
MEePIEHANKYISIPHOCTH JBYX MIIOCKOCTEN https://lesson.edu.ru/02.3/10
39 [lepneHuKyISIPHOCTD MJIOCKOCTEMN: MPU3HAK bubnunorexa [JOK
MEePIEHANKYISIPHOCTH JBYX MIIOCKOCTEN https://lesson.edu.ru/02.3/10
40 IlepnieH UKYIAPHOCTD MJIOCKOCTEMN: IPU3HAK bubnnorexka [JOK
MEPIIEHAUKYISIPHOCTH ABYX IIIOCKOCTEN https://lesson.edu.ru/02.3/10
41 Teopema 0 TpEX NMepreHANKYIIpax bubmmorexa LOK
P P PHERIHY AP https://lesson.edu.ru/02.3/10
42 Teopema o TpEX MepneHANKYIIpax bubmmorexa LIOK
P P PHEHHIRYLIP https://lesson.edu.ru/02.3/10
43 TeopeMa 0 TpEX nepHeHAUKYIIApax bubmorexa LIOK

https://lesson.edu.ru/02.3/10



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

Konrponsnas pabora mo remam
"IlepnieHAUKYIIPHOCTD IPSIMBIX U

44 o
rwiockocTeil" u "YTibl MeXIY IPSIMBIMU U
mIockocTsImMu"”
IToHsiTE MHOTOIPAaHHUKA, OCHOBHbBIE

45 3JI€MEHThl MHOTOTPAaHHUKA, BBITYKJIbIE U bubnmoreka [JOK
HEBBINYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA https://lesson.edu.ru/02.3/10
MHOTOTpaHHHUKA
[Ipu3ma: N-yrosipHas npu3Ma; rpaHu U

46 OCHOBAaHHMS IPU3MBI; IIPsIMast U HAKJIOHHAS bubnuorexa [JOK
IIpU3MbI; OOKOBasi U MOJIHASL IOBEPXHOCTh https://lesson.edu.ru/02.3/10
MIPU3MBI

47 [Tapannenenunen, npsMOyTroJIbHBIN bubnnoreka [JOK
MapajieenuIiel U €ro CBOMCTBA https://lesson.edu.ru/02.3/10
[Mupamuna: N-yronbHas nupamuaa, TpaHu u

48 OCHOBaHHE MUPaMHM/JIbl; OOKOBas U MOJTHAs bubnuoreka [IOK
[IOBEPXHOCTh IMUPAMU/IbI; IIPABUIIbHAS U https://lesson.edu.ru/02.3/10
yCeu€HHas nupaMuaa
[IpaBuUIbHBIE MHOTOTPAHHUKU: TIOHATHE
MPaBIJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS

49 Mpu3Ma U MpaBuiIbHAS MUPAMUJIA; bubmmorexa [IOK

https://lesson.edu.ru/02.3/10

MpaBWJIbHAS TPEYTOJIbHASI MUpaMUAA U
MpaBWIbHBIN TETpa’ip; KyO
IIpencraBienne o NpaBUIbHBIX

50 MHOTOTPaHHHUKAX: OKTa’p, NOACKadIp U bubnmorexa LIOK

https://lesson.edu.ru/02.3/10

HKOCadIp.
CumMMeTpHsi B IPOCTPAHCTBE: CUMMETPHS

51 OTHOCHUTENIBHO TOYKH, TPSIMOM, TNIOCKOCTH. bubmmorexa LIOK

ONEMEHTBI CUMMCTpPUU B ITUpaMUJaxX,

https://lesson.edu.ru/02.3/10
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Imapajijiejcnmicaax, rnmpaBUJIbHbIX
MHOI'OI'paHHHUKax

Brrunciaenue 31€eMEHTOB MHOTI'OT'PaHHUKOB:

bu6mmoreka [IOK

2
> pEOpa, MuaroHa u, yribl https://lesson.edu.ru/02.3/10
[Tnomaas 60KOBOM MOBEPXHOCTH M MOTHOM
MOBEPXHOCTH MPSIMOM MPU3MBI, IIOIIAb bubnnoreka [HOK
53 . .
OCHOBaHMH, TeopeMa 0 OOKOBOM https://lesson.edu.ru/02.3/10
MMOBEPXHOCTHU MPSMOUN TIPU3IMBI
[Tnomaae 60KOBOM MOBEPXHOCTH H
54 MMOBEPXHOCTHU MPaBUILHON MUPAMUIBI, bubnuorexa [JOK
Teopema O IJIOMAIu OOKOBOM IMMOBEPXHOCTH https://lesson.edu.ru/02.3/10
yCeuEHHOM MUpaMHIbI
55 KoHntposbHas paboTta 1mo Teme
"MHuororpaHHuku"
" bubnuorexa [JOK
56 I1 6 00
OFITHE 0B ODBENE https://lesson.edu.ru/02.3/10
" bubnuotexa [JOK
57
OnEm nHpavi b https://lesson.edu.ru/02.3/10
" bubnuotexa [JOK
58
OnEm nHpavi b https://lesson.edu.ru/02.3/10
N bubmuorexa [JOK
59
OnEm nHpavi b https://lesson.edu.ru/02.3/10
. bubmuorexa [JOK
60 OOwEM MupaMu et https://lesson.edu.ru/02.3/10
" bubnmoreka [JOK
61 06
DEM TIPUSMBL https://lesson.edu.ru/02.3/10
62 OOBEM TTPU3MBI bubmorexa [IOK

https://lesson.edu.ru/02.3/10
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63 O06BEM IPU3MBI

KontponbHas padota nmo teme "OO0bEMBI

64 \
MHOTI'OI'PaHHHUKOB

bubmuorexa [JOK
https://lesson.edu.ru/02.3/10

[ToBTOpEeHME, 0600IIIEHNE CHCTEMAaTHU3 AU
65 3Hanuil. [loctpoenue ceueHwuii B
MHOTOTPaHHUKE

bubmuoreka [JOK
https://lesson.edu.ru/02.3/10

[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHUU. BplUKCIIEHNE PACCTOSHUM: MEXAY
66 JBYMSI TOUKaMH, OT TOYKH J0 MPSMOM, OT
TOYKH JI0 TUIOCKOCTH, MEXKTY
CKPEIIMBAOIIUMUCS TIPSIMBIMU

bubmuorexa [JOK
https://lesson.edu.ru/02.3/10

67 HToroBast KOHTpOJIbHAS paboTa

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUW. BbIuncieHne yrioB: MeXIy

68 CKPEIIMBAIOIINMUCS TIPSIMBIMU, MEKIY
MPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJIOB M@Ky MIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bu6mmorexa [IOK
https://lesson.edu.ru/02.3/10
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11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka Kontpoabubie IlpakTuueckue p
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Cdepa u map: eHTp, paamyc,
1 IUaMeTp; IUIOMAah HOBEPXHOCTH 1 Bubmaorexa ITOK
P, p https://lesson.edu.ru/02.3/11
chepsl
B3anmHoe pacnionokenue cepsl U
bubnunoreka LIOK
2 IJIOCKOCTH; KacaTellbHas INIOCKOCTh 1
https://lesson.edu.ru/02.3/11
K cepe; momanb chepbl

3 N3o6paxenue chepsl, mapa Ha 1 bubmmoreka [JOK
miockocT. CedeHus mapa https://lesson.edu.ru/02.3/11
HunuHapudeckas MIOBEPXHOCTD,

4 00pa3yromue MUINHIPUIECKOM 1 bubnnorexa [JOK
MOBEPXHOCTH, OCh LWJIMHIPUYECKOMN https://lesson.edu.ru/02.3/11
MTOBEPXHOCTH
[unuaap: ocHOBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas u OCh; 1 bubnnorexa [JOK
IO b OOKOBOM 1 MTOJTHOM https://lesson.edu.ru/02.3/11
MTOBEPXHOCTH
N300paxeHne nUINHAPA HA
IUIOCKOCTH. Pa3BépTKa uIMHapa.

6 CeueHns IWIMH pa (HJ‘IOCKOCTEIO 1 bubmmorexa LIOK

H . AP ’ https://lesson.edu.ru/02.3/11
napauieIbHON WIN
MIEPIICHIUKYIIIPHOW OCH IIJIUHIPA)
bu6nunorexa LIOK
7 Konunyeckas moBepxXHOCTb, 1 1

https://lesson.edu.ru/02.3/11
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00pa3yrolne KOHMYEeCKOM
MOBEPXHOCTH, OCh U BEPIIHHA
KOHHYECKOW TTOBEPXHOCTH

Konyc: ocHOBaHue U BepIMHa,

8 o0pasyroias u ocCh; MIOMAb bubmorexa LIOK
PAasyIot b, HHOTHEA https://lesson.edu.ru/02.3/11
OOKOBOM U MOJHOM MOBEPXHOCTU
VYceuéHHbI KOHYC: 00pa3 e u
9 BBICOTA; OCHOBa}i’I/ISI u (Ii)oxz}:;: bubmorexa LOK
’ https://lesson.edu.ru/02.3/11
MMOBEPXHOCTh
N306paxeHune koHyca Ha
mIockocTy. Pa3Béprka konyca.

10 Ceuenus koHyca (IJIOCKOCTBIO, bubnnoreka [JOK
rapasuieIbHON OCHOBAaHHMIO, U https://lesson.edu.ru/02.3/11
MJIOCKOCTBIO, TPOXOSIIEH Yepe3
BEPIINHY)

1 KombOunanus ten BparieHus u bu6nmorexa LIOK
MHOT'OI'PAaHHUKOB https://lesson.edu.ru/02.3/11
MHoOrorpaHHuK, ONMCaHHbIA OKOJIO

12 cdepsl; cdepa, BMcaHHas B bubmuoreka [JOK
MHOT'OI'PAHHUK UJIU B TEJIO https://lesson.edu.ru/02.3/11
BpallleHus

13 [Tonsitue 06 00béMe. OCHOBHBIE bubmmoteka IIOK
CBOMCTBa 00BEMOB Tell https://lesson.edu.ru/02.3/11

N bubnuotexa [JOK
14 O01é a, KOHyca
DOM LHIHEPA, XOHY https://lesson.edu.ru/02.3/11
but6mmorexa [IOK

15 O06bé

PEM Iapa K IT0Ma/tk Chep! https://lesson.edu.ru/02.3/11
b K
16 [TomoGHbBIE Tena B IPOCTPAHCTBE. nommorexa O

https://lesson.edu.ru/02.3/11
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COOTHOIICHUS MEX/TY IUIOIASIMU
MOBEPXHOCTEH, 00bEMaMuU
IMONOOHBIX TEN

KonTtponbsHas pabora o Temam

17
"Tena Bpamenus" u "O6bvembl Ten"
18 BekTtop Ha niockocTy U B bubnmnoreka HOK
MIPOCTPAHCTBE https://lesson.edu.ru/02.3/11
19 CI10’)keHHE ¥ BBIYMTAHHUE BEKTOPOB bubmorexa LOK
P https://lesson.edu.ru/02.3/11
Paznoxenune BekToOpa 1o Tpém
20 HEKOMILJIAaHAPHBIM BEKTOPaM bubmmorexa [IOK
P DaM. https://lesson.edu.ru/02.3/11
[TpaBuiio mapannenenumnena
Pemenne 3amad, CBSI3aHHBIX C
21 MIPUMEHEHHUEM TMPaBUJI ACHCTBUH C bubmmorexa [IOK
P P A https://lesson.edu.ru/02.3/11
BEKTOpaMHU
[IpssmoyroibpHas cucTeMa KOOpAHMHAT
99 B npoctpancTBe. Koopauuars! bubmmnoreka HOK
BekTopa. [Ipocreitmme 3agaun B https://lesson.edu.ru/02.3/11
KOOpIMHATaX
23 YMHOXeHHEe BEKTOpa Ha YHUCIIO bubmorexa LOK
P https://lesson.edu.ru/02.3/11
24 VYron mexay BekTopamu. CKansipHOE bubmuoreka [IOK
MPOU3BEJCHNUE BEKTOPOB https://lesson.edu.ru/02.3/11
o5 Boruncnenue yrioB Mexy bubnuorexa [IOK
HIPSMBIMU U TIIOCKOCTAMU https://lesson.edu.ru/02.3/11
KoopaunaTHO-BEKTOPHEII METO
P P A but6mmoreka [IOK
26 IIPY PELLIEHNUN T€OMETPUIECKUX

3aaad

https://lesson.edu.ru/02.3/11
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KonTtponsHas pabora o Teme

27 "BekTopbl 1 KOOpIMHATHI B 1
npocTpaHcTse"
[ToBTOpeHue, 0600IICHNE 1

28 cucremaTusais 3Hanuii. OCHOBHBIC 1 bubnnorexa [IOK
burypsl, paKThl, TEOPEMBI Kypca https://lesson.edu.ru/02.3/11
TJIAaHUMETPUH
[ToBTOpeHnue, 0600IICHNE 1

29 cucremaTu3aius 3Hanuii. OCHOBHBIC 1 bubmuoreka [IOK
burypsl, GpaxTsl, TEOPEMBI Kypca https://lesson.edu.ru/02.3/11
TUTAHUMETPHH
[ToBTOpEHME, 0000IICHUE 1
cHUCTeMaTH3aIlys 3HaHWi. 3a/1aun bubnuoreka [{OK

30 1
IJIAHUMETPUU U METOJIBI UX https://lesson.edu.ru/02.3/11
pelIeHus
[ToBTOpenue, 060061IeHUE U

31 cHUCTeMaTH3allvsl 3HaHWi. 3a1aun 1 bubmuorexa [{OK
IJITAHUMETPUU U METOJIBI UX https://lesson.edu.ru/02.3/11
perIeHus
[ToBTOpenue, 060061IeHUE U

39 cucreMartusanus 3HaHuil. OCHOBHbIE 1 bubnnorexa [JOK
¢burypsl, paxTel, TEOPEMBI Kypca https://lesson.edu.ru/02.3/11
CTEpEeOMETpUHN

33 Wrorosast kKoHTpoJbHASA paboTa 1

34 [ToBTOpenwme, 0600IIEHNE 1 1 bubnunorexa LIOK
cHUcTeMaTU3alus 3HaHUI https://lesson.edu.ru/02.3/11

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Aranacsan JI.C, Byry3oB B.®., Kagomuen Cb., Ilo3nsak J.I'., FOauna
N.N. T'eomerpus. 10—11 knaccer: YueOHUK a1 001eo0pa3oBaTeIbHbIX
yupexaeHuil. M: IIpocerienue.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. 3uB b.I', Meitaiep B.M., baxanckuii B.®. 3agaun no reometTpuu Jis
7—11 xmaccos. M.: [Ipocsemienue, 2018.

2. E. M. PaounoBuu. ['eometpus 10-11. 3amauun u ynpaxxHeHus: Ha
roToBeIx uepTexkax. M.:MIJIEKCA, 2014.

3. Aranacau JI.C., byry3oB B.®., KagomueB C.b. u ap. Meroauueckue
pexoMeHnanuu kK yueonuky reomerpuu (JI. C. Aranacsn u ap.) 10-11
kiacc. bazoBelii u yriryOaeHHbIi ypoBHH. M.: [IpocBerienue

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET
1. Bubmmoreka [IOK https://lesson.edu.ru/02.3/10

2. buommoreka [1OK https://lesson.edu.ru/02.3/11
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