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MNOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma yueOHOoro kypca «['eomerpus» 06a30BOro ypoBHS IS
obOydaromuxcst 10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanbHOrO TOCYIAPCTBEHHOTO
00pa30BaTEeNLHOTO CTAaHIAPTAa CpeaHero oomero oOpa3oBaHUs, C Y4ETOM COBPEMEHHBIX
MHUPOBBIX TPEOOBAHUH, MPEIBIBIIEMBIX K MAaTEMAaTUYECKOMY OOpa30BaHUIO, W TPAJAUIUN
poccuiickoro oOpa3oBaHusi. Peanmuzanus mporpaMMbl 0O€CIIEYHMBAET OBJIAJICHUE KIIFOUYEBBIMU
KOMIIETCHIIMSIMH, COCTABJISIONIMME OCHOBY JJISI CAMOPA3BUTHUSL U HETMPEPHIBHOTO 0Opa3oBaHUS,
[[EJIOCTHOCTh  OOMICKYJIbTYPHOTO, JIMYHOCTHOTO W TIO3HABATEILHOTO PAa3BUTHS JIMYHOCTH
oOydJaronuxcs.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETPUM Ha YpPOBHE CpEIHEro oomero oO0pa3oBaHUs
00ycJIOBJI€Ha NPAKTUYECKON 3HAYMMOCTBIO METANpeIMETHBIX M IPEIMETHBIX pe3yJbTaToOB
0o0y4yeHMsI T€OMETPUH B HalpaBJIEHUU JIMUHOCTHOI'O Pa3BUTUs OOydarolmuxcs, GOpMHUPOBAHUS
(YHKIMOHATBHONH MaTeMaTW4ecKOW TPAaMOTHOCTH, W3YYEHHs JPYTUX YUeOHBIX JUCHIUIUIMH.
PazButne y oOydarommxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
reOMEeTPUYECKUX aOCTpaKLuii, COOTHOIICHUH PEabHOIO U UEAIbHOI0, XapaKTepe OTpa)KeHUs
MaTeMaTHYeCKOW HayKOH SBICHUH U MPOLECCOB peajbHOr0 MUPA, MECTE FEOMETPUU B CUCTEME
HAayK M pOJIM MaTeMaTHYEeCKOTO MOJEIMPOBAaHMS B HAYYHOM IIO3HAHWM W B TIPAKTHKE
CHOCOOCTBYeT (OPMHPOBAHMIO HAyYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TakXKe KadyecTB
MBILIEHHS], HEOOXOAUMBIX JUISl afalTallii B COBPEMEHHOM OOIIECTBE.

['eomerpus sBisieTcst OJHMM K3 0a30BBIX INPEIMETOB HAa YpPOBHE CpEIHEro OO0ILero
o0pa3oBaHUs, TaK KaK OOECIeYrBAaeT BO3MOXKHOCTh HM3YYEHHUS KaK IUCIUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE NpPU HM3YYEHHU OOYYaIOUIMMUCSA MOHATHHHBIX
OCHOB T€OMETPUM M TOCTPOEHUM LIEMOYKU JIOTUYECKUX YTBEPXKIEHUH B XOJie peIIeHUs
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HEIOCPEACTBEHHO
UCTIONB3YIOTCS TIPU pEIIeHUH 3a7ad eCTECTBEHHO-HAyYHOTO IHWKJIA, B YAaCTHOCTH W3 Kypca
bu3HKH.

YMeHHe OpUEeHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesTelnbHOCTH 4denoBeka. OpHEeHTalus yesloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOJUMOE YCJIOBHE €ro COLMAJIBHOrO OBITHS, (opMa OTPAKEHUS OKPYKAIOLIEro MHpa,
YCIOBHE  YCHENIHOTO TIO3HAHUSI W aKTHBHOTO TPeoOpa3oBaHHsl  JCHCTBUTEIHLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeTUHSIET pa3Hble BUbI YUeOHOH U TPYJI0BOM
NeSITebHOCTH, SBJSIETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KAauyeCTB, IMO3TOMY aKTyalbHa
3a7ada GOPMHUPOBAaHUS Y OOYYAIOMIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUST KaK Pa3sHOBUIHOCTH
00pa3HOTO MBIIUIEHUS! — CYHOIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTUYECKON
JEeSITeILHOCTH 110 MHOTUM HAIIPaBJICHUSM.

Llenb ocBOEHHSI TpOrpaMMBbl yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUCHHS
— 00meo0pa3oBaTeIbHOE U OOIIEKYJbTYPHOE pa3BUTHE OOYYArONIUXCS dYepe3 oOecreueHue
BO3MOXHOCTH IPUOOPETEHUSI U UCIOJIb30BAaHUS CUCTEMATHUECKUX I'€OMETPHUECKUX 3HAHUHM U
JecTBUH, crienu(UYHBIX TEOMETPUH, BO3SMOXHOCTH YCIIEHUTHOTO IPOI0JDKEHUsT 00pa30BaHus MO
CHELHATBHOCTSM, HE CBS3aHHBIM C MPHUKJIAHBIM HCIIOIB30BaHUEM T€OMETPHH.
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[Iporpamma mo reomerpuu Ha 0a30BOM ypOBHE IMpelHa3HAu€Ha UId OO0yYarolMXxcs
CpeIHEH WIKOJIbI, HE HCIBITHIBABIIMX 3HAYMTENBHBIX 3aTPYAHCHHA Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0mre MaTeMaTHYecKue yMEHHUs, CBSI3aHHbIE CO CIEeUU(PUKON reOMEeTpUH U HEOOXOAUMBIE ISt
JKU3HU B COBpEeMEHHOM oO1iectBe. Kpome 3T0ro, oHM UMEIOT BO3MOXHOCTh U3YYUTh F€OMETPHIO
Oonee rIyOOKO, €M B JAIBHEHUIIIEM BOSHHKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

JlocTrxkeHue e OCBOCHHUS POrpaMMbl 00eCeUnBaeTCs PEIICHUEM COOTBETCTBYIOIIMX
3anau. [IppopureTHbIMU 3a/1auaMu 0cBoeHHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJIacCax SIBIISIOTCS:

e (QopmupoBaHuE TMPEICTABIECHUS O TIEOMETPHUM KaK 4YacTU MHUPOBOM KYJIbTYphl H

OCO3HaHHE €€ B3aUMOCBSI3H C OKPYKAFOIIIUM MHUPOM;

e (QopmupoBaHWE TMPEACTABICHUS O MHOTOTPAHHMKAX M TejaX BpalIeHUS Kak o
BXHCHIINX MAaTEMaTUYCCKUX MOJIENISIX, MTO3BOJISIONINX ONMUCHIBATh U U3y4aTh Pa3HbBIC
SBIICHUSI OKPY’KAIOILIET0 MUPA,

e (opmupoBaHUE YMCHHs PACIIO3HABATH HA YEPTEIKAX, MOJCISIX M B PEATBHOM MHPE
MHOTOTPaHHUKU U TeJla BpaIllCHHUS,

® OBJAJICHWEC METOJaMH peIICHHWS 3a7ad Ha IOCTPOSHUS Ha H300paKEHUSIX
MPOCTPAHCTBEHHBIX (QUTYD;

e (QopmupoBaHHE YMEHHUSI ONEPUPOBATH OCHOBHBIMU MOHITUSIMH O MHOTOTPAaHHUKAX U
Telax BpalleHUsl U X OCHOBHBIMH CBOHCTBAMU;

® OBJAJICHUE AITOPUTMAMH PEIICHUsS OCHOBHBIX THUIIOB 3aja4; (OPMUPOBAHHE YMEHHUS
MPOBOAWTHL  HECIOXHBIE JOKa3aTelbHbIE  PAcCYXICHHUS B  XOJE  pEelICHUS
CTEPEOMETPUICCKUX 33J1a4 U 33]1a4 ¢ TPAKTHICCKUM COJICPIKaHUEM;

® pa3BUTHE MHTEIUIEKTyaJbHBIX M TBOPYECKMX CHOCOOHOCTEW  oOydaromuxcs,
MO3HABATEIILHON aKTUBHOCTH, UCCIIEAOBATEIHCKUX YMEHHH, KPUTUIHOCTH MBIIIIJICHHS;

e (QopmupoBanue (GyHKIMOHAIBHON TPAaMOTHOCTH, PEJIEBAaHTHOW TE€OMETPUH: YMEHHE
pacrno3HaBaTh MPOSIBICHUS TCOMETPHUECKUX TIOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYyallUsX W TPH H3YUYEHUU IPYTUX YUYEOHBIX MPEIMETOB,
MPOSIBIICHUS] 3aBHCHUMOCTEH M 3aKOHOMEpHOCTeW, (GopMynupoBaTh UX Ha S3bIKE
TCOMETPHH U  CO3J]aBaTh TI'COMETPHUYECKHE MOJICIH, NPHUMEHATh OCBOCHHBIN
TCOMETPHUSCKHAN  ammapar JUis peIleHdus MPaKTHKO-OPHEHTHPOBAHHBIX — 3ajad,
UHTEPIPETUPOBATH U OIICHUBATH MMOJTYYCHHBIE PE3YIIbTATHI.

OTnUuuTENbHON 0COOCHHOCTHIO MPOTPAMMBI SIBISIETCS] BKIIIOUEHHUE B KYpC CTEPEOMETPUU
B Havaje ero M3y4eHWs 3ajad, peliacMblX Ha YpPOBHE WHTYUTHBHOTO IIO3HAHUSA, U
onpeAenéHHBIM 00pa3oM OpPraHW30BaHHAs padoTa HAJl HUMH, YTO CIIOCOOCTBYIOT Pa3BHTHIO
JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MTPOTEKaHWE WHTYUTUBHBIX
MPOIIECCOB, MOTHBUPYET K JajbHEHIIIEeMYy U3YyUSHHIO TIPEIMETA.

[Tpenmodurenne OTHAETCS HATIIATHO-KOHCTPYKTHBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOSH OCHOBE YYBCTBEHHOCTH IPEIMETHO-PAKTHYCCKOM
NesTeNIbHOCTH. Pa3BuUTHE MPOCTPAaHCTBEHHBIX IMPEJICTaBICHUM y Yydalluxcsi B Kypce
CTEPEOMETPHUH MPOBOTUTCS 33 CUET PEIeHHUs 3a/1a4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00pa30B U
3a/lad Ha OIMEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3naHue oOpa3a MPOBOIUTCS C
OMOpON Ha HATJSAHOCTh, & ONEPUPOBAHUE 00PA30M — B YCIOBUSX OTBJICUEHHUS OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOIHOTO COJIEPKaHNUS.
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OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «lIpsiMble U IJIOCKOCTH B NPOCTPAHCTBEY», «Tena BpameHus», «BekTops! u
KOOPJIMHATHI B MPOCTPAHCTBE». POPMUPOBAHKE JTOTUUECKUX YMEHUN pacipeieisieTcss He TOIbKO
[0 COJIEpP)KaTeNbHBIM JIMHUSIM, HO W IO rojJaM OOy4YeHHs] Ha YpPOBHE CpEIHEro OOIIEero
o0OpazoBaHwUs.

Cognepxanre 0Opa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJabTaTaM OCBOCHUS
paboueii mporpaMMBbI, pacpe e IEHHBIM 10 TO1aM 00Y4YCHHUSI, CTPYKTYPUPOBAHO TAKUM 00Pa3oM,
yTOOBl ~ OBJIQJICHHE TIEOMETPUYECKHMMHM  TOHATUSAMH ¥  HaBbIKAMH  OCYIIECTBISIOCH
MOCIIEAOBATENbHO M MOCTYHATEeNbHO, C COOJIOJIEHUEM MPHUHIMIA MPEEMCTBEHHOCTH, YTOObI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IeéOMETPUIECKHX MPEACTABICHUI 00yJarOIINXCs,
pacmupsis u yray0sist e€, 00pa3ys MpOYHbIC MHOKECTBCHHBIE CBSI3U.

Ha u3yuenue reomerpuun otBoAuTCs 2 yaca B Hepenmo B 10 kiacce u 1 yac B Henenio B 11
KJ1acce, BCEro 3a JiBa roaa ooyuenus - 102 yueOHBIX daca.



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KJIIACC

IIpsimble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHUS cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTh, TpocTpaHcTBO. [loHsTHE
00 aKCHOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPHUU: aKCUOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3anMHOe pacrnosnokeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
cKkpemuBampomuecss npsambsie. llapannenbHOCT NpAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IMPOCTPAHCTBE; MAPAUIEIBHOCTh TPEX NPSIMBIX; MNapaUIeIbHOCTh
OpsIMOM M IUIOCKOCTH. YIJIBI C COHAIPaBJIEHHBIMM CTOPOHAMH; Yrojdl MEXIy NpSMbIMH B
npoctpaHcTBe.  [lapaninenbHOCTh  IUIOCKOCTEW:  MapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TuiockocTel. [IpocTeiimue mpocTpaHcTBeHHbIE PUTYpBI HA MIIOCKOCTHU: TETPAdIpP,
KyO, mapaJuieNienune/; NoCTPOCHHE CEYCHHIA.

[lepnieHAUKYIApHOCTh TOPSIMOM M IUIOCKOCTU: NEPHEHIAUKYJISpPHBbIE IpsSMblE B
IIPOCTPAHCTBE, TMpsMbIE NapauleJbHblE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, HPU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM M IJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHEHAUKYISPHON
IJIOCKOCTH. YTIIbl B MPOCTPAHCTBE: YTOJ MEXKIAY NPSIMOM M IJIOCKOCTBIO; JABYTPaHHBIM YToOJI,
JUHENHBIA yron AByrpaHHoro yria. [lepneHauKysasp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKU O
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 1O TUIOCKOCTH, TPOEKIHs (GUTyphl Ha IUIOCKOCTb.
[lepneHAUKyYISPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX IUI0cKocTel. Teopema
0 TPEX NEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[ToHsiTvE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOrorpaHHuka. [lpusma: N-yroiapHas npu3ma; rpaHu
¥ OCHOBaHUS MPU3MBI; MpsiMasi ¥ HAaKJIOHHAs TPU3MbL; OOKOBAs U MOJIHAS IOBEPXHOCTH IPU3MBL.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cBoicrea. Ilupamuaa: n-yronpHas
nUpaMusia, TPaHU M OCHOBAaHUE NHUPaMU[bl; OOKOBas M IOJIHAS IMOBEPXHOCTb IHPaMUJIBbI;
npaBUjbHAas W YyCEU€HHas MUpaMuja. OJIEMEHThl MNpu3Mbl W nupamuabl. [IpaBunbHBIE
MHOTOIPAHHUKHU: TMOHSITHE MPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMuJia; MpaBUiIbHas TPEyroibHasi MUpaMuia U IPaBUIBHBIN TeTpasap; kyO. [IpencraBnenue
O TMpPaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jp, HoJAeKa’Ap M ukocayap. CedeHus MpU3MBI U
MAPaMUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUYKH, INPSAMOM, IIOCKOCTH.
DOneMeHTbl CUMMETPUH B IUpaMuax, napaienenurnenax, IpaBuIbHbBIX MHOTOTPaHHHUKAX.

Brruncienne 351eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBoOi
MIOBEPXHOCTU M TIOJIHOM IOBEPXHOCTH MPSMOM MNPU3MBI, IJIOLIAAb OCHOBAHMH, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBWIBHON NMHUpaMuAbl, TeopeMa O IuUloumaau yceu€HHo mnupamuibl. [loHsTHe 00 00BEME.
O0bEM upamMuIbl, MPU3MBIL.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUJIOMIAAIMH ITOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEIl.
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Tesa BpameHus

[lwmHapuYeckass MOBEPXHOCTb, 0O0pa3ylolue IMIMHAPHYECKOM TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. LIMauHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTbh, 00pa3yrommas u
OCb; IJIOIIaAb OOKOBOM M MOJHON MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yroliMe KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHMUYECKOW moBepxHOCTH. KoHyc: ocHOBaHME M BepuIMHA, 0Opa3yroomas W OCh; IUIOMIAIh
OOKOBOW W TOJHOH MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yroliue M BBICOTA; OCHOBAHMS U
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuUaMeTp; IUIOHIalb MOBEpXHOCTU cdepbl. Bzaumuoe
pacronioskeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N3o00pakenue e BpalieHus Ha IockocT. Pa3BépTka muiiMHIpa U KOHyca.

KoMOuHanuu Ten BpamieHus ¥ MHOTOTPAaHHHKOB. MHOTOTPAaHHUK, ONHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUSI.

[Torsitie 00 o0béMe. OcHOBHBIC cBoWicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapajienenuneaa u ciaeAcTBus u3 He€. O0béM mmwinHapa, kKoHyca. O0BEM
nrapa ¥ 1iomaib cepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BEMaMu TOTOOHBIX Tell.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPICHAUKYISIPHO OCH), CEUYCHHS KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXO/SIEe Yepe3 BEPIINHY), CeUeHUs II1apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrtop Ha mockocTr U B ipocTtpancTBe. ClI0KEHUE U BEIUNTAHUE BEKTOPOB. Y MHOKEHUE
BEeKTOpa Ha 4uclo. Pa3nokeHune BeKTopa 1Mo TpEM HEKOMIUTAHApHBIM BekTopam. [IpaBmio
napajuienenunena. Pemenne 3a1a4, CBI3aHHBIX ¢ TPUMEHEHUEM MPABUII ICHCTBUI C BEKTOpaMHU.
[TpsimoyronbHasi cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel Bektopa. [Ipocreiimue
3aJaud B KOOpJAMHATaX. YTON Mexay Bekropamu. CKalspHOE NPOU3BEACHHE BEKTOPOB.
Berurcnenue yriioB MexAy NMPSMBIMH H TUIOCKOCTSMH. KOOpIWHATHO-BEKTOPHBIH METOJ TIPH
pEeIIeHNH TEOMETPUUYECKUX 3a/1ay.



ININIAHUPYEMBIE PE3YJIBTATBI

JIMHHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE PpE3yAbTaThl OCBOEHHS IpOrpaMMbl ydeOHOro mpeamera «MaremMaTHKa»
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKOW TMO3HMIMH OOyYaromierocs KaKk aKTUBHOTO |
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBIICHHH, NPOLEAYp TIpPakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCIHCTBOBAaTh C COLUAIBHBIMU HHCTUTYTAMU B
COOTBETCTBUH C UX PYHKIMSIMH U HA3HAYCHHEM.

IIaTpuoTHYecKoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON IPpaXKTAHCKOW MIACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
nu HaCTOSIIIICMy pOCCPIfICKOfI MaT€MaTuKH, ILIOEHHOCTHBIM OTHOIICHHEM K JOCTHXCHUAM
POCCHUHCKHUX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHMYE€CKOM IIKOJbI, K HCIOJIb30BAHUIO ITUX
TOCTIIKEHUH B IPYTHX HayKaX, TEXHOJIOTHAX, chepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

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

IcTeTHYECKOE BOCIUTAHHE:

ACTETUYECKUM  OTHOLIEHWEM K  MHUpPY, BKJIOUYasg JCTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHHH, pacCyXIeHUW; BOCIPUUMYUBOCTBIO K
MaTE€MaTUYECKUM aCTeKTaM Pa3jIudyHbIX BUOB UCKYCCTBA.

du3znyeckoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTBIO YMEHHsSI TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
37I0pOBOTO U 0€30macHOro 00pas3a >KU3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHATHI U OTHbIXa, peryispHas (u3ndeckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JIE€SATEIbHOCTBIO.

TpyaoBoe BocniuTaHue:

TOTOBHOCTBIO K TPy, OCO3HAHUEM IIEHHOCTH TPYIOTIOOUS; UHTEPECOM K pPa3IUYHBIM
chepam npodeccHoHaTbHON NEeITeTbHOCTH, CBSI3aHHBIM C MATEMAaTHKON W €€ MPUIOKCHHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP OyayIiei mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HCHHBIC TUIaHBI; TOTOBHOCTHIO W CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caMo00pa3oBaHUI0 HAa TMPOTSHKEHWH BCEW JKHM3HU;, TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
peHIeHI/II/I HpaKTI/IquKI/IX 3aga4 MaTeMaTquCKOﬁ HaHpaBHeHHOCTI/I.

IKo0JI0rHYecKoe BOCIUTAHUE:

C(l)OpMHpOBaHHOCTI)IO 3KOJ'I01"I/I'-I€CKOI71 Ky.J'IBTypBI, IIOHUMAHUEM BIJIUSIHHUSA COIIUAJIBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSHUE NPHUPOJHOM M COLMAIBHOM Cpelnbl, OCO3HAHUEM
r100aTbHOTO  XapakTepa DJKOJOTHYECKHUX  MpoOJieM; OpHEeHTAalMedl Ha  NPUMEHEHHE
MaTeMaTHYECKUX 3HAHUW JUIS pelIeHHs 3a7ad B 00JIaCTH OKPYXKAloIIe cpefbl, MIaHUPOBaHUS
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MTOCJIEACTBHUI JJISI OKPY>KAIOIIEN CPEIbI.

I{eHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTBIO MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOILIECTBEHHON MPAKTHUKH, TOHUMaHHEM MaTeMaTHYeCKOW HAyKH Kak c(epsbl
YEJIOBEUYECKOM JEATENbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAYMMOCTH JJISI Pa3BUTHUS LIMBUJIM3AINN;
OBJIAACHUECM A3BIKOM MAaTCEMAaTUKU U MaTeMaTHHCCKOﬁ KyJII:TypOﬁ KakK CpCIICTBOM IIO3HAHUA
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MHpa; TOTOBHOCTBKO OCYHICCTBJIATH MPOCKTHYHO U  HCCICHOBATCIIBCKYIO  ACATCIIBHOCTDH
HHAWUBHUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOSHUS MTPOrPaMMbI yaeOHOTO TipeameTa «MaTemaThkay
XapaKTEpU3YIOTCS ~ OBJAJICHUEM  YHHBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUsMU,
VHUBEPCANbHbIMU —~ KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCANbHOIMU — De2YIAMUGHbLMU
oelicmeusmMu.

1) Vuusepcanvhvle noznasamensmsle oeticmeus, obecneuusaiom Gopmuposarue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00VUaArOWUXcsi (0CBOEHUEe MemO008 NO3HAHUS OKPYICAIWe20 MUpd,
npUMeHeHUe J102UHEeCKUX, UCCIe008amMeNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBbie JlornuecKue AeiiCTBHUs:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMATHYCCKHX OOBCKTOB,
MOHSITHIA, OTHOIICHWUH MEXIY TOHATHUAMHU; (OPMYIUPOBATH OINPEACICHUS TOHSATHH;
YCTaHABJIMBAThH CYIIECTBCHHBIN MPU3HAK KJIaCCH(HUKAIINN, OCHOBaHHS JIJIsi 0000IICHHUS
Y CpaBHEHUS, KPUTCPUH TIPOBOIMMOTO aHATIN3A;

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

® BBIABIIATH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSX W YTBEPXKACHUSX; IpEAarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEH M MMPOTHBOPCUHIA;

® JleNaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTFOYCHHUN, YMO3AKITFOUCHUH 110 aHAIOTHH;

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

e BBIOMpaTh Ccroco0 pemieHuss y4eOHOUW 3afaud (CpaBHHUBATh HECKOJIBKO BApUaHTOB
pelieHus, BbIOUpaTh Hanbomee MOAXOMSAIMUNA ¢ YIETOM CaMOCTOSTENbHO BBIJEICHHBIX
KpUTEPUEB).

ba3zoBbie ucciiegoBaTe/IbCKHE 1eHCTBUSA:

® HCIOJNB30BaTh  BONPOCHI  KAaK  HCCICNOBATCIIBCKHUH  MHCTPYMEHT  ITO3HAHUS;
dbopMynupoBaTh BOIMPOCHI, PUKCUPYIOIIUE MTPOTUBOpEUHEe, MPoOIeMy, yCTaHaBIUBATh
HUCKOMOE W JlaHHO€, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

® T[POBOJUTH CAMOCTOSITEIIPHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HWCCIICIOBAaHUE I10
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCcKOro o0OBeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMH, MPOIIECCAMHU;

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

® [POTHO3UPOBATH BO3MOYKHOE PAa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH TIPEITOJIOKCHHUS
0 €ro Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

® BBUIBIATH AePUINTH HHPOPMALINK, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha BOMPOC U
JUTSL PEeUICHUS 3a1auu;

e BBIOMpaTh WHGOPMALMIO U3 HCTOYHUKOB PA3NIMYHBIX THIIOB, aHAIM3UPOBATH,
CUCTEeMATHU3UPOBATh U HWHTEPIPETHUPOBATH WHPOPMAIUIO PA3TUYHBIX BUIOB U (GopM
NPEICTaBIICHUS;



2)

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

OLICHUBATh HAAEKHOCTH HMH(OPMAIMM IO CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPUSM.

Yuueepcanvuvie kommynukamuenwle oeticmeus, odecneyusarom c@opmuposanHocms

COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oo0menue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMH U LEISIMHU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOI0 TOYKY 3pPEHHMS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS 110 XOAY PEILCHUs 3a1a4i, KOMMEHTUPOBATh
IIOJIYYECHHBIH pe3yibTarT;

B X0/ 00CYXJIEHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMON TeMBI, IPOOJIEMBI,
pelmaeMoi  3aJaud, BBICKa3blBaTb MJEH, HALCJICHHbIE Ha IIOMCK PELLEHUs;
COMOCTABJISITh CBOU CYKIEHUS C CYXACHHUAMHM JPYIMX YYacTHHUKOB JHAJIOra,
0oOHapyKUBaTh Pa3IMyuue U CXOJCTBO MO3ULHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HoIJIacusl, CBOM BO3PAKECHMUS;

IIPEJICTABIIAITh PE3YJIbTAThl PELICHU 3a/lauk, SKCIIEPUMEHTA, UCCIIEI0BaHuUs, IIPOCKTA;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUICHUS € Y4ETOM 3aJay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CorpyannuecrBo:

NOHMMATh U MCIOJIb30BaTh NPEUMYILECTBA KOMAaHJHOW M MHAWBUYaJbHOM pabOThHI
OpU pelleHuH Y4YeOHbIX 3aJay; MPUHUMATh LElb COBMECTHOW JAESITEIbHOCTH,
IUIAaHUPOBaTh OPraHM3alMI0 COBMECTHOM paboThl, pachpeneisaTb BHIbI pPadoT,
JIOTOBapUBAaThCs, OOCYXKJaTh IMpollecC U pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJIBKUX JIIOCH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHHs,, 0OOMEH MHEHUH, «MO3rOBbIE
HITYPMb» W WHBIE); BBINOJIHATH CBOIO 4YacThb pabOThl W KOOPAUHHPOBATH CBOU
JeMCTBUS C IPYTHMH YI€HaMHU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaa B 00N
IPOAYKT MO KPUTEPHAM, CHOPMYITHMPOBAHHBIM yYaCTHUKAMU B3aUMOACHCTBHUS.

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

COCTaBJIATh IUIaH, AJITOPUTM pEIICHUs 3a/1auk, BHIOMPATh COCO0 peleHus ¢ yuéTomM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHH ¢ yuéTOM HOBOM HH(OpMaLUH.

CaMOKOHTPOJIb:

BJIQ/IETh HABbIKAMHU II03HABATENbHOM peQIeKCMM KaK OCO3HAHUS COBEPILIAEMbBIX
JNEHCTBUII M MBICIUTENBHBIX IPOLECCOB, WX pe3ylbTaToB; BIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLEecca M pe3yiabTaTa PEUIEHUs MaTeMaTHYeCKON
3a]a4u;

MpEeABUACTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUH 3a/layd, BHOCUTH
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAWIEHHBIX
OmMOOK, BBISBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yiabTaTa IETU U YCIOBHSIM, OOBSICHATH MPUIHHBI
JOCTYKEHUS WJIM HEIOCTIKEHUS Pe3yabTaTOB MAESITEIbHOCTH, HAXOIHUTh OIIHOKY,
JTaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATbBI
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10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb.

[IpyMeHsSTh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PEIICHUN T€OMETPHUYECKHUX
3a1ad.

OnepupoBaTb NOHATHUSAMU: NAPALUIETBHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX U
IJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE paciooKEeHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh MOHATHAMHU: JABYTPAaHHBIA Yroj, TpaHWd [ABYTPAaHHOTO yriia, pedpo
JIBYTPAHHOTO yTJia; THHEHHBINA yroJl ABYTPAHHOTO YIJIa; TPpaaycHas Mepa JIBYTPaHHOTO yTJia.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIBI MHOTOIPaHHUK,
9JICMCHTBI MHOI'OI'PAaHHHUKA, HpaBHHBHBIfI MHOTI'OI'paHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHUAA; MPU3MA, MPSIMOYTOJbHBIN
napajuiejenumnes, Kyo).

KnaccuduiupoBat MHOTOTpAaHHUKH, BbIOMpass OCHOBaHUSA I KiacCU(UKALUU
(BBIHYKJH)IG N HCBBIIIYKJIBIC MHOTOTpaHHHMKH, IIPAaBUJIbHBIC MHOTOTPAaHHUKH; IIPSIMBIC U
HAKJIOHHBIE IPU3MBI, TapalIeIeIUIIEeIbl).

OHGpI/IpOBaTI) IMMOHATHUAMU: CCKYIAas IIIOCKOCTh, CCHCHHUEC MHOT'OI'PAHHHUKOB.

OOBSICHATH PUHIIUITBI TOCTPOCHUS CEUEHUH, UCTIONb3YSI METO/I CIIEIOB.

CTpOI/ITB CCUCHUA MHOT'OTpaHHHMKOB MCTOAOM CJICAOB, BBLIIIOJIHATH (BI)IHOCHBIG) IIJIOCKUE
YEepPTEXKU U3 PUCYHKOB MTPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemratn 3aga4u Ha HaxXO0XJICHUC TICOMCTPHUYCCKUX BCJIUYHMH I10 06pa3uaM NN
aNropuT™MaM, MPUMEHSISE U3BECTHBIC aHAJUTHUYECKHE METOJbl MPU PEHICHHH CTaHAapTHBIX
MAaTEMATUYCCKUX 3aJa4 HaA BBIYHUCICHUC paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOYKH OO0
IPSIMOM, OT TOYKHU 70 TUIOCKOCTH, MEXIY CKPEIIUBAIOIUMUCS TPSIMBIMH.

Pemratn 3a4a4u Ha HaxXO0XJICHUC TCOMETPUUYCCKUX BCIWUYHUH I10 06pa3uaM niim
aNropuT™MaM, MPUMEHSSE W3BECTHBIE aHAJUTHYECKHE METOJbl TMPHU PEHICHHH CTaHAapTHBIX
MAaTEMAaTUYCCKUX 3aa4 Ha BBIYUCIICHHUE YIJTIOB MCKAY CKPCIIHMBAIOIIMUMHCA MPAMBIMU, MCKIY
MPSIMON U TNIOCKOCTBIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Beruucnsate 00bEMBI U TIJIOMIAIN TTOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma, MUPAMUJIA) C
npuMeHeHneM (GOpMyI; BBIUUCISATH COOTHOIIGHUS MEXIy IUIOMIAASMHU TOBEPXHOCTEH,
00bEMaMH TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHITUSIMU: CHMMETPUS B MPOCTPAHCTBE; IIEHTP, OChb U IJIOCKOCTh
CUMMCTPUH; HCHTP, OCh U INIOCKOCTh CUMMCETPHUU q)HprI)I.

W3Bnekatp, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, NpeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

[TpumensTh reoMerpuueckue (HakThl [ PEHICHUS CTePEOMETPUYECKHX — 3ajad,
MIPEJIITOJIATAFOIINX HECKOJIBKO IIIarOB PENICHHS, €CITM YCIIOBUS NMPUMEHEHHUS 3aJlaHbl B SIBHOH
dopme.

[IpuMeHATh TpocTeWIIne NPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUECKHX 3a/1au.

[IpuBoauT NHpPUMEPB MATEMATHYECKMX 3aKOHOMEPHOCTEM B TMPUPOJAE M KHU3HHU,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

IIpuMeHATh NOJIy4eHHBIE 3HAHMS HA NPAKTUKE: aHAIU3UPOBATh pPEaJbHbIE CUTyalud H
MMPUMCHATH HN3YUCHHBIC IIOHATUA B mponecce IIOUCKa peICHuA MaTEeMaTHU4YCCKHU
chopMyIHpOBaHHON MPOOIEMBbI, MOAEIUPOBATH pPEaJbHBIE CUTyalldd Ha S3BbIKE T'€OMETPUH,
HCCICAO0BAaTh NMOCTPOCHHBIC MOJCIIM C HCIIOJIB30BAHHUCM I'COMCTPUUCCKHUX HOHATUH U TCOPCM,
anmnapara ajireOpsl; penath NpakTUYecKue 3a1a4u, CBsI3aHHbIE C HAX0XKJACHUEM [€OMETPUUECKUX
BCIIMYHH.
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11 KUIIACC

OnepupoBatb HOHSTUAMU: LWIMHpUYECKas IIOBEPXHOCTb, oOpa3ymoiue
LWIMHAPUYECKON TOBEPXHOCTH; LIMIIMH/IP; KOHNYECKasi IOBEPXHOCTh, 00pa3yrolue KOHNYECKON
MOBEPXHOCTH, KOHYC; ChepruiecKas HOBEPXHOCTb.

PacniozHaBaTh Tena BpaleHus (UIMHIADP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLCHHUS.

KnaccugunupoBars B3auMHOE pacnosiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh NOHATUSMU: IIAPOBOMl CETMEHT, OCHOBAaHUE CETMEHTA, BbICOTA CETMEHTA;
LIApOBOM CJIOM, OCHOBAHHUE 1IAPOBOT'O CJIOSI, BBICOTA LIAPOBOTO CJIOSI; LIAPOBOM CEKTOP.

Bbruucnate 00bEMBI U IUIOLIAAN TOBEPXHOCTEH TN BpallleHUsl, FTEOMETPUYECKUX Tell C
npUMEHEHUEM (HOPMYIL.

OnepupoBaTh MOHATUSMHU: MHOIOIPaHHMK, BIIMCAHHBIM B cepy M OMMCAHHBIA OKOJIO
cdepsr; chepa, BOECaHHAs B MHOTOTPAHHUK HITM TEJIO BPAIICHUSI.

BBIUUCIIATE COOTHOLIEHUS MEXIY IUIOIIAASMU IOBEPXHOCTEH M 00bEMamMM 1MOOOHBIX
TeJl.

N300paxkaTh n3ydaemble (GUIypbl OT PYKM M C IPUMEHEHHUEM IPOCTBHIX YEPTEKHBIX
UHCTPYMEHTOB.

BBINonHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEIl BPAIICHUSI.

N3BnekaTb, HHTEPIPETUPOBATh U NMPEOOPa30BbIBATE UH(OPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (PUTrypax, MpencTaBICHHYIO Ha YePTeKaxX U pUCYHKaX.

OnepupoBaTh OHATUEM BEKTOP B IPOCTPAHCTBE.

BbInonHATh AeWCTBUS CIOXKEHHUS] BEKTOPOB, BHIYUTAHUSI BEKTOPOB M YMHOXKEHHUSI BEKTOpa
Ha YHUCI0, OOBICHATH, KAKUMH CBOMCTBaMHU OHU 00J1a1a10T.

IIpuMeHATh paBUIIO NapasuIeNICNIIE A,

OnepupoBaTh MOHATUSMHU: JEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yrojd MEXKIY BEKTOpaMHM, CKaJspHOE
IIPOU3BENICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoaute cymMmMy BEKTOpOB U IIPOU3BEIEHUE BEKTOpA HA YUCIIO, YTOJI MEXK]Y BEKTOPAMH,
CKaJISIPHOE MPOM3BEIEHUE, PACKIIAIbIBATh BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CHCTEME KOOpIMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui pELIeHHS CTEPEOMETPUYECKHX  3ajiad,
IPEJIOoJIaraoliuX HECKOJIbKO IIaroB PELICHUs, €CIU YCIOBUS NPUMEHEHHS 3aJlaHbl B SIBHOU
dopme.

Pemarp mpocreiiiye reomMmeTpuyeckue 3a1a4l Ha MPUMEHEHUE BEKTOPHO-KOOPINHATHOTO
METO/a.

Pemarp 3agaum Ha J0Ka3aTeNbCTBO MAaTeMAaTUYECKUX OTHOIICHUH U HaXOXACHHE
reOMETPUYECKUX BEJIIMYMH MO 00pa3liaM MM aIrOpUTMaM, MPUMEHsSI U3BECTHbIE METOAbI IpU
pEIIeHNH CTaHIapTHBIX MaTEMaTHUECKUX 3ajay.

[TpuMeHATh TpOCTEMIINE MPOTPAMMHBIE CPENCTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUUECKHX 3a]1ad.

ITpuBoauT, NTpHUMEpPBl MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEW B TMPUPOAEC M JKU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[TpuMeHATh TOMyYEeHHBIE 3HAHUS HA MPAKTHKE: aHAIM3HPOBATh pealibHbIC CUTYAIlMH H
OPUMEHATh  M3Y4YEHHblE IOHATHA B  IpoLeccCe IOMCKA  PEIIEHUs  MaTeMaTU4eCKH
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEANbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
UCCIIEI0BaTh MOCTPOEHHBIE MOJENIU C MCIOJIb30BAaHHMEM I'€OMETPUYECKUX MOHATHH U TEOpeM,
anmapara anreOpbl; peraTh NPaKTUYECKUEe 3aauu, CBI3aHHbIE C HAXOXKICHUEM T'eOMETPUYECKUX
BEJIMYMH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LN (pPOBbLIE)
KoHTpoJbHbIe
n/n NPOrpaMmbl Bcero o0pa3oBaTesbHbIEe pecypchl
padoThI
Tpenaxep «O061aK0 3HAHUI Y.
1 BBenenue B cTepeoMeTpuio 10 Maremaruka. 10 xiacc, OOO
«®Pu3uxoH Jlad»
i Tpenaxep «O01aKo 3HAHUI».
SIMBIE U TUTIOCKOCTH B TIPOCTPAHCTBE.
2 p poctp . 12 1 Marematuka. 10 xirace, OOO
[MapannenbHOCTh IPSMBIX M IIIOCKOCTEH
«®Pu3uxoH Jlad»
H Tpenaxep «O0mako 3HAHUIT».
epIEHIUKYIPHOCTD NMPSIMBIX U
3 P vy P p 12 Marematuka. 10 ximacc, OOO
IIOCKOCTEH
«®Pu3uxoH Jlad»
ONEKTPOHHBIN
o0pa3oBaTeNnbHBIN pecypc
«lomamnue 3ananus. CpenHee
4 VYTiel MEXAY IPSIMBIMU U TUNIOCKOCTSIMH 10 1
obmiee oOpazoBaHue.
I'eomerpusa», 10-11 kmacc, AO
HznarensctBO «IIpocBenienue»
ONEKTPOHHBIN
00pa3oBaTeNbHBINA pecypc
«lomarnue 3ananus. CpenHee
5 MHororpanHuKu 11 1 P
obmree obpazoBaHHeE.
I'eomeTrpusi», 10-11 knace, AO
N3patensctBO «lIpocBemienune»
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 Tpenaxep «O0mako 3HAHHIT.
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Marematuka. 10 xirace, OOO
«Duznukon Jlad»

[loBTOpEHME: CEUEHMS, pACCTOSHUS U YIJIbI

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68

14

Tpenaxep «O01aK0 3HAHHITY.
Marematuka. 10 xirace, OOO
«Pusukon JIado»




11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LN (pPOBbHIE)
Ne i/ KoHTpoJbHbIe
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTshI
DJEeKTPOHHBINH 00pa30BaTEbHBIN
pecypce «lomamiHue 3aganus.
1 Tena Bpamenus 13 Cpennee oO1iee oOpazoBaHue.
I'eomerpus», 10-11 kmace, AO
H3narensctBO «lIpocBenienue»
Tpenaxep «O061aK0 3HAHUI Y.
2 OOBEMEI TeT 5 Marematuka. 11 xirace, OOO
«Duzukon JIadb»
Tpenaxep «O01aK0 3HAHHIT.
3 BexTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10 Maremaruxka. 11 xiacc, OOO
«Duzukon JIab»
Tpenaxep «O01aKo 3HAHHI.
I1 6006
4 OBTOPEHHE, 000 meHI:Ie’ 6 Maremaruka. 11 xaacc, OOO
CUCTEMaTHU3als 3HAaHUU
«Duzukon Jlab»
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE TIOHATUS CTEPEOMETPUU: TOUKA,
npsiMasi, TI0CKOCTb, MMPOCTPAHCTBO.

Tpenaxep «Obmako
3HaHuiT». MaTeMaTHkKa.

1 [IpaBuna n300paxkeHUs HA PUCYHKAX: 1
P P 2 PHEYH 10 knace, 000
n300pakeHMsI IIIOCKOCTEH, MapauiebHbBIX
«®Pu3uxoH Jlad»
HpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
Tpenaxep «O6mako
5 [TonATHs: nepecekaromumecs MI0CKOCTH, 1 3HaHUI». MareMmaruka.
nepeceKaroIuecs npsmas 1 miockocTb 10 kmacc, OOO
«®Pu3uxoH Jlad»
Tpenaxep «O6mnako
3 [TonsTHS: epecekarolrecs MIOCKOCTH, 1 3HaHui». MaTemaruka.
nepeceKaroIuecs npsmas 1 miockocTb 10 xmacc, OOO
«®Du3ukoH Jlad»
Tpenaxep «O6mako
3HaKOMCTBO C MHOTOTPaHHUKAMH, .
3HaHuil». MaTemaruka.
4 n300pa’keHre MHOTOIPaHHUKOB Ha 1
10 xnacc, OOO
MCYHKaX, Ha MMPOEKIIMOHHBIX YepTekKax
PHCYHKAx, P P «Du3ukoH J1ab»
ONEKTPOHHBIN
HauanbHble cBefieHHs 0 KyOe U mupamu/e, .
R o0pa3oBaTeNbHBIHI
5 ux pa3BépTku U Mmoaenu. CedeHus 1

MHOT'OrpaHHUKOB

pecypc «JlomaiiHue
3aganus. Cpennee
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Ha4vansHble CBeICHUS O KY6C " IIupamMuic,

obmiee oOpazoBaHue.
['eomerpus», 10-11
knacc, AO

U3 natenncTBO
«ITpocBemienue»

ONEeKTPOHHBIN
00pa3oBaTeNbHbII
pecypc «lomamraue
3aganus. Cpennee

uX pa3BEPTKU U Mozenu. CeueHus 1 o0uiee obpazoBaHue.
MHOT'OI'PAaHHUKOB I'eomerpus», 10-11
knacc, AO
H3parenscTBO
«IIpocsemenne»
Tpenaxep «O0mako
[TonsiTrie 06 akCMOMATHYECKOM MOCTPOSHUU .

) 1 3HaHUI». MareMmaruka.
CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH H 10 race, 000
CTICACTRILL H3 HHX «Duzukon JIad»

Tpenaxep «O0mako
[TonsiTrie 06 akCMOMATHYECKOM MOCTPOSHUU .

_ 1 3HaHMiT». MaTeMaTHKa.
CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U 10 wiace, 000
CTICACTBILT 3 HHX «Dusukon Jad»

ONEKTPOHHBIN

00pa3oBaTeNnbHBIHI
[TonsiTHE 006 aKCHOMaTHYECKOM TOCTPOCHUU pecypc «Jlomarnraue
CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH H 1 3amanus. CpenHee

CJIICACTBHA U3 HUX

obmree obpazoBaHMeE.
['eomerpus», 10-11
knacc, AO
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N3narenscTBo
«ITpocBemienue»

[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

ONEKTPOHHBIN
00pa3oBaTeNbHBIHI
pecypc «Jlomainue
3aganus. Cpennee

10 CTEPEOMETPHHU: aKCHOMBI CTEPEOMETPUU U 1 obmree oOpazoBaHUeE.
CIIEICTBUS U3 HUX I'eomerpusy», 10-11
knacc, AO
HN3nareancTBO
«IIpocBemenue»
Tpenaxep «O01ako
B3aumHoe pacnonoxeHue npsmMbix B .
1 1 3HaHMI». MaTemaTHKa.
MIPOCTPAHCTBE: MepeceKaroIrecs
pocTp Y ) 10 kmacc, OO0
napajuieIbHbIe U CKPEIIMBAOIINECS TPSIMbIE
P P P «Duzukon Jlad»
ONEeKTPOHHBIN
o0pa3oBaTeNnbHBbII
. pecypc «/lomamnne
[TapanmiensHOCTb MPSMBIX U IJIOCKOCTEH B
3aganus. Cpennee
MPOCTPAHCTBE: MapauIeNbHbIE MIPSMbIC B
12 poctp P P . 1 obmiee oOpazoBaHue.
MIPOCTPAHCTBE; MaPaAJUIETLHOCTD TPEX
poctp > 11ap P I'eomerpusy», 10-11
TIPSIMBIX
p kiacc, AO
N3 narenscTBO
«ITpocBemenune»
. Tpenaxep «O6mako
[TapamiensHOCTh MPSAMBIX M IIIOCKOCTEH B .
N 3HaHU». MaremaTuka.
13 npoctpancTse: [lapamienbHOCTh IPSMON 1 1
10 xnacc, OOO
MJIOCKOCTH
«Dwusukon JIab»
14 VYIuIBI ¢ COHANPABICHHBIMUA CTOPOHAMHU 1 Tpenaxep «O6mako
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3HaHui». MaTtemMaTuka.
10 xnacc, OO0
«Duznukon JIad»

15

Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

Tpenaxep «O6mako
3HaHui». MaTteMaTuka.

10 knacc, OOO
«DuznukoH Jlad»

16

Yrois Mexay NpsIMBIMHU B IIPOCTPAHCTBE

Tpenaxep «O0naxo
3HaHWUM». MaTteMaTuka.
10 knacc, OOO
«Duzukon JIad»

17

18

[TapamienbHOCT NIIOCKOCTEN:
napaelbHble IIOCKOCTH

CBoiicTBa NapaJJIENbHBIX IIOCKOCTEN

Tpenaxep «Obmako
3HaHWM». MaTteMaTuka.
10 knacc, OOO
«Duzukon JIad»

ONEKTPOHHBIN
o0pa3oBaTenbHBbIHI
pecypc «lomarmiaue
3amanus. CpenHee
obmree obpazoBaHUeE.
I'eomerpusy», 10-11
knacc, AO
N3narenscTBO
«[IpocBemienue»

19

[Ipocreiimume npocTpaHCTBEHHbIE (PUTYPBI
HA TUIOCKOCTH: TETPadp, KyO,
napaienenurne;|

DIIEKTPOHHBIN
00pazoBaTenbHbBIN
pecypc «JlomaiiHue
3aganus. CpeaHee
obmiee oOpazoBaHue.
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I'eomerpusa», 10-11
knacc, AO
N3narenscTBO
«ITpocBemienue»

20

IToctpoenue ceuenuit

Tpenaxep «O6mako
3HaHUM». MaTteMmaTuka.
10 knacc, OOO
«PusukoH JIad»

21

IToctpoenue ceuenuit

Tpenaxep «O0naxo
3Hanui». MarteMaTuka.

10 knacc, OOO
«DuznukoH Jlad»

22

Kontponbnas padota o teme "lIpsimbie u
IJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTh NPSAMBIX U IIIOCKOCTEN"

Tpenaxep «O0naxo
3HaHMi». MaTtemaruka.
10 knacc, OOO
«Du3ukoH J1ad»

23

24

[lepneHaUKyYISIPHOCTD MIPSAMOM U
IIJIOCKOCTH: MEPIICHIUKYJISIPHBIE NTPSMBIE B
IIPOCTPAHCTBE

[IpsimMble napaenbHbIe U
NEPIEHAUKYJISPHBIE K IITIOCKOCTH

ONEKTPOHHBIN
00pa3oBaTenbHBIN
pecypc «lomarmiaue
3amanus. CpenHee
obmee obpazoBaHHeE.
I'eomerpusi», 10-11
knacc, AO
N3narenscTBO
«[IpocBemienue»

Tpenaxep «O0nako
3HaHUN». MaTeMaTHKa.

10 knacc, OOO
«DuzukoH JIad»
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25

[Tpsimble mapanienabHble U
NEPIEeHIUKYISIPHBIE K MIIOCKOCTH

Tpenaxep «O6mako

3HaHuiy». MaTeMaTHuKa.

10 xnacc, OO0
«Duznukon JIad»

26

27

[Tpu3Hak neprneHIuKyIIpHOCTH IPSIMON U
IIOCKOCTH

[Ipu3Hak nepneHauKyJIIpHOCTH IPSIMOU U
IUIOCKOCTH

ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecypc «Jlomarniaue
3amanus. CpenHee
obmree oOpazoBaHUeE.
I'eomerpusy», 10-11
knacc, AO
W3pgarenscTBO
«IIpocBemenue»

ONEKTPOHHBIN
o0pa3oBaTenbHBbIHI
pecypc «lomarmaue
3amanus. CpennHee
ob1ee oOpazoBaHHeE.
I'eomerpusy», 10-11
knacc, AO
N3narenscTBO
«[IpocBemienue»

28

TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU
IIJIOCKOCTHU

DIIEKTPOHHBIN
00pazoBaTenbHbBIN
pecypc «Jlomalinue
3aganus. Cpeanee
obmiee oOpazoBaHue.
I'eomerpusa», 10-11
knacc, AO
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N3narenscTBo
«ITpocBemienue»

29

TeopeMa 0 npsIMO¥ ITEPIIEHAUKYIISIPHOU
IUIOCKOCTH

Tpenaxep «O6mako

3HaHui». MaTeMaTHKa.

10 knacc, OOO
«DPusukoH J1ad»

30

31

Teopema 0 psIMO¥ NTEPIIEHAUKYIISPHON
IJIOCKOCTH

IlepnieHAUKYNISAp U HAKIIOHHBIE: PACCTOSHUE
OT TOYKH 110 INIOCKOCTH, PACCTOSTHUE OT
MPSAMOM J10 TIIIOCKOCTH

DNEeKTPOHHBIN
00pa3oBaTebHbIN
pecypc «Jlomainue
3amanus. CpennHee
obmiee oOpazoBaHue.
I'eomerpusy», 10-11
knacc, AO
H3narenscTBO
«[IpocBemienue»

ONEeKTPOHHBIN
o0pa3oBaTeNnbHBbII
pecypc «/lomamnne
3aganus. Cpennee
obmiee oOpazoBaHue.
I'eomerpusy», 10-11
kiacc, AO
N3narenscTBo
«ITpocBemenune»

32

[leprieHAMKYISP M HAKJIIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSMOM 10 TIIIOCKOCTH

ONEKTPOHHBIN
o0pazoBaTenbHbBIN
pecypc «lomarniaue
3aganus. Cpegnee
obmree obpazoBaHMeE.
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I'eomerpusa», 10-11
knacc, AO
N3narenscTBO
«ITpocBemienue»

[lepnienquKysip U HAKJIOHHBIE: PACCTOSIHUE

Tpenaxep «O6mako
3HaHul». MaTeMaTHKa.

33 oT TO‘IIfI/I JI0 TUTOCKOCTH, PACCTOSIHUE OT 1 10 xace, 000
psIMOM 10 TIJIOCKOCTH «@usuxor a6y
Tpenaxep «O0naxo
[TeprienquKymsip U HAKJIOHHBIE: PACCTOSIHHE .
3HaHU». MaremaTuka.
34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT 1
_ 10 knacc, OOO
psIMOM 10 TIJIOCKOCTH «Duauxor Taby
Tpenaxep «O0naxo
35 VYrael B IPOCTPAHCTBE: YTrOa MEXAY NPSIMON 1 3HaHU». MaremaTuka.
U IJIOCKOCTBIO 10 knacc, OOO
«®Pu3uxoH Jlad»
ONEKTPOHHBIN
00pa3oBaTenbHBIN
pecypc «lomarmiaue
. . . 3amanus. CpenHee
36 JIByrpaHHBIN yroJI, TMHEHHBIN yrom 1 ofmee ofpasoBaHie.
ABYTPAHHOTO yIid I'eomerpusi», 10-11
knacc, AO
N3narenscTBO
«IIpocsemienue»
DIIEKTPOHHBIN
37 JIByrpaHHbIi yroJ, JUHEWHBIA Yol 1 o0pa3oBaTeNbHBIHI

JBYTPaHHOIO yria

pecypc «JlomaiiHue
3aganus. Cpennee
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38

HepHeHI[I/IKYJ'IﬂpHOCTL IUIOCKOCTEH: IIpU3HAK
NEPNCHAUKYIIAPHOCTU ABYX IUIOCKOCTEHN

obmiee oOpazoBaHue.
I'eomerpusy», 10-11
knacc, AO
N3narenscTBO
«ITpocBemienue»

ONEeKTPOHHBIN
o0OpasoBaTeNbHBIN
pecypc «Jlomarniaue
3amanus. CpenHee
obmee oOpazoBaHUeE.
I'eomerpus», 10-11
knacc, AO
W3pgatenscTBO
«ITpocBemenue»

39

IlepnieHAUKYISAPHOCTD MIIOCKOCTEN: MPU3HAK
MEPIEHINKYIISIPHOCTH ABYX MIIOCKOCTEN

ONEKTPOHHBIN
00pa3oBaTenbHBIN
pecypc «lomarmaue
3amanus. CpennHee
ob1ee oOpazoBaHHe.
I'eomerpusi», 10-11
knacc, AO
N3narenscTBO
«[IpocBemienue»

40

[IeprieHIUKYIAPHOCTD IUIOCKOCTEN: IIPU3HAK
NEPIEHAUKYJIAPHOCTH ABYX IIIIOCKOCTEU

DIIEKTPOHHBIN
00pa3oBaTeNnbHBbIHI
pecypc «Jlomalinue
3aganus. Cpennee
obmiee oOpazoBaHue.
I'eomerpusy», 10-11
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knacc, AO
U3 natenncTBO
«ITpocBemienue»

Tpenaxep «O6mako
3HaHuN». MaTeMaTHKa.

41 Teopema o TpEx nmepneHANKYIISIpax 1 10 race, 000
«Duzukon Jlad»
Tpenaxep «O0naxo
42 T . 1 3HaHWUM». MaTteMaTuka.
eopema 0 TpEX NepreHAUKYIIpax 10 race, 000
«®Pu3uxoH Jlad»
Tpenaxep «O6nako
43 T . 1 3HaHUN». Maremaruka.
eopema 0 TpEX MeprneHANKYIIpax 10 race, 000
«®Pu3uxoH Jlad»
KonrtponbHas pabora no remam Tpenaxep «O6nako
a2 "TlepneHIUKYISAPHOCTD NMPSIMBIX U 1 3HaHui». MaTemaruka.
wiockocTe" 1 "Yribel MexAy OpSMbIMU U 10 xmacc, OOO
IJI0CKOCTSAMU" «®Pu3uxoH Jlad»
[TonsTre MHOTOTpaHHHKA, OCHOBHBIE Tpenaxep «O6mako
45 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIIbIE U 1 3HaHui». MaTemaruka.
HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA 10 kmace, OOO
MHOTOI'PAHHHUKA «®Du3ukoH Jlad»
[Ipusma: n-yronpHas mpu3Ma; rpaHu v Tpenaxep «O6nako
46 OCHOBAHMUS NIPU3MBI; IPsIMast U HAKJIOHHAsS 1 3HaHui». MaTemaruka.
pU3Mbl; OOKOBas ¥ TOJIHAS TIOBEPXHOCTh 10 xnmacc, OOO
MIPU3MBI «Dwusukon JIab»
47 [Tapamenenunen, IpsMOYIrOJIbHbIN 1 Tpenaxep «O6mako
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napauiCJICIMIIC] U €ro CBOMCTBaA

3HaHui». MaTeMaTHKa.

10 xnacc, OO0
«Duznukon JIad»

[Inpamuia: N-yrosapHas nUpaMuia, IpaHy U
OCHOBaHME IHPaMUJIbl; OOKOBas M MOJIHAS

ONEKTPOHHBIN
00pa3oBaTeNbHBIHI
pecypc «Jlomaiinue
3aganus. Cpennee

48 ) 1 obmree oOpazoBaHUeE.
HOBC?XHOCTL MUPAMUJIBL; TPABUIIbHAS U Teomerpisy, 10-11
yceuéHHasi TupaMuIa xrace, AO

H3parenscTBO
«IIpocBemenue»
DNEeKTPOHHBIN
o0pa3oBaTenbHBbIHI
[TpaBuIIbHBIE MHOTOTPAHHUKH: TIOHSITHE pecypc «/lomamHue
MPaBUIILHOTO MHOTOTPAHHUKA; TTpaBUJIbHAS 3ananus. CpenHee

49 pu3Ma U NpaBUIbHAS THPaAMUIA; 1 oOuiee oOpazoBaHueE.
IIpaBUJIbHAS TPEYrOJIbHAS MTUPAMUAA U I'eomerpus», 10-11
IPAaBWIbHBIN TeTpasip; KyO kiacc, AO

N3narenscTBO
«IIpocsemienue»
Tpenaxep «O0nako
[IpencraBnenue o mpaBUIbHBIX N
50 MHOTOTPaHHHMKAX: OKTadp, A0JEKadIp 1 1 sHarmity. Marematiica.
’ 10 xnacc, OO0
HKOCaIp- «DusukoH Jlab»
CummeTpus B IPOCTPAHCTBE: CHMMETPUS Tpenaxep «O0nako
51 OTHOCHUTEIIBHO TOYKH, MPSAMOM, MIOCKOCTH. 1 3HaHui». Maremaruka.

DIeMEHTHI CUMMCTpPUH B IIMpaMuaax,
napamiCIicnMIcaax, nmpaBUJIbHBIX

10 xnacc, OOO
«Dusznukon JIad»
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MHOTI'OIrpaHHHUKax

Brrunciaenue 31eMeHTOB MHOT'OI'PpaHHUKOB!:

DIIEKTPOHHBIN
00pa3oBaTeNbHBIHI
pecypc «Jlomaiinue
3aganus. Cpennee

52 56 1 o01iee oOpazoBaHHUe.
€0pa, 1uaroHaiu, yribl
peopa, Y0 T'eomerpus», 10-11
knacc, AO
N3nareancTBO
«IIpocseuienue»
ONEeKTPOHHBIN
0o0pa3oBaTeNnbHbIHI
. . pecypc «/lomamHue
[Tnomanb 60KOBOM MOBEPXHOCTH U MOJTHOMN
. 3ananus. CpenHee
MOBEPXHOCTHU MPSAMOI NPU3MBI, IJIOIIA]Ib
33 . g 1 ob11ee 06pa3oBaHHeE.
OCHOBaHUH, TeopeMa 0 OOKOBOM
. I'eomerpusy», 10-11
MMOBEPXHOCTHU MPSIMO MPU3MBI
P p P knacc, AO
N3 marenscTBO
«IIpocsemenne»
[Tnomaar OOKOBOM MOBEPXHOCTH U Tpenaxep «O06mako
54 MTOBEPXHOCTHU NTPaBUIIbHOW MMUPAMHU/IBI, 1 3HaHUN». Maremaruka.
TeopeMa O IUIoa i OOKOBOM MOBEPXHOCTH 10 kmace, OOO
YCE4EHHOU IMUPAMHU/IbI «®Du3ukoH Jlad»
Tpenaxep «O06mako
KonTpomnpHas pabora mo Teme 3HaHU». Maremaruka.
55 n n 1
MHoOrorpanHuku 10 kmace, OOO
«®DuzukoH Jlad»
. Tpenaxep «O6mako
56 [Tonsarue 06 06vEMe 1 P P

3HaHUi». MaTeMaTHKa.
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10 knacc, OOO
«Duznukon JIad»

S7

O06BEM nupamMuIb1

Tpenaxep «O6mako
3HaHUM». MaTteMaTuka.
10 knacc, OOO
«Pusukon JIado»

58

59

O0bEM upamu/ibl

O0BEM UpaMuIbI

DNEeKTPOHHBIN
00pa3oBaTebHbIN
pecypc «Jlomainue
3amanus. CpengHee
obmiee oOpazoBaHue.
I'eomerpusy», 10-11
knacc, AO
H3narenscTBO
«IIpocsemienue»
Tpenaxep «O0naxo
3HaHuW». MaTeMaTuka.
10 xnacc, OOO
«Duzukon Jlab»

60

O0BEM TUpaMHUTBI

Tpenaxep «O0nako
3HaHWi». MaTemaruka.
10 knmacc, OOO
«Pusukon Jado»

61

O06bEM pU3MBI

Tpenaxep «O0nako
3HaHWi». MaTemaruka.

10 ximacc, OO0
«DuzukoH JIad»

62

O0BEM IpU3MBI

DIIEKTPOHHBII
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00pa3oBaTeNbHBIHI
pecypc «Jlomarinue
3aganus. Cpeagnee
obmee obpazoBaHMeE.
I'eomerpusy», 10-11
knacc, AO
W3pgatenscTBO
«IIpocBemenue»

DNEeKTPOHHBIN
o0pa3oBaTeNnbHbIH
pecypc «Jlomaiinue
3amanus. CpennHee

63 O0BEM pu3MBI 1 o0riee oOpazoBaHHE.
I'eomerpusy», 10-11
knacc, AO
H3narenscTBO
«[IpocBemienue»
Tpenaxep «O0naxo

64 KonTponsnas pabora no teme "O0bEMBI 1 3HaHM». MaTemaTHKa.

MHOTOTPaHHHUKOB" 10 xnace, OOO
«Dusukon Jlab»
Tpenaxep «O0nako
[ToBTOpeHmEe, 0600IIEHNE CUCTEMATH3AITHS N
N . 3HaHU». MaremaTuka.
65 3HaHui. [locTpoeHue ceueHuit B 1
10 xnacc, OOO
MHOTOTpatIiHice «Dusukon Jlab»
[ToBTOpeHmEe, 0600IIEHNE CUCTEMATH3AITHS Tpenaxep «Obmako
66 3HaHU. BeIUKCIIEHNE PACCTOSHUM: MEXKITY 1 3HaHU». MaremaTuka.

ABYMSA TOYKaMH, OT TOYKHU JO HpﬂMOfI, oT
TOYKH 0 IMIIOCKOCTH, MCKIY

10 xnacc, OOO
«Dusznukon JIad»
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CKPCIIUBAOIIMUMUCA ITPAMBIMU

[ToBTOpEeHUe, 0600IICHNE CHCTEeMATH3AIIHS

Tpenaxep «Obmako
3HaHui». MaremaTuka.

67 3HAHHH. . 10 knacc, OOO
«Duzukon Jlabd»
DIIEKTPOHHBIN
o0pa3oBaTeNbHbIN
[ToBTOpenue, 00600IIEHNE CHUCTEMATH3AIUS pecypc «JlomaniHue
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY 3ananus. CpenHee
68 CKPEUIUBAIOIIMUMHUCS TPSIMBIMH, MEXTY 1 obmiee oOpazoBaHue.
IIPSAIMOM U INIOCKOCTBIO, IBYTPAHHBIX YIJIOB, I'eomerpus», 10-11
YTJI0B MEXIY MJIOCKOCTSIMU kiacc, AO
HN3nareancTBO
«IIpocBemenne»
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
uudposbie
Ne i/ Tema ypoka KouTpoabHubie
Bcero oOpa3oBaTeJibHbIE
padoThI
pecypcbl
Tpenaxep «O0nako
1 Cdepa u map: ueHTp, paauyc, Iuamerp; 1 3HaHMi». MaTemaTHkKa.
IJIOLIA/1b IOBEPXHOCTHU chepbl 11 kmacc, OOO
«Duzukon JIadb»
Tpenaxep «O0nako
Bsaumnoe pacnonoxenue chepsl 1 .
3HaHMi». MaTemaTHkKa.
2 TJIOCKOCTH; KacaTelbHas INIOCKOCTh K 1
b b 11 xnacc, OOO
cdepe; miomans chepsl
pes P «Duznkon JIab»
Tpenaxep «O0mako
3 N3obpaxenue chepsl, mapa Ha 1 3HaHu». MaremaTuka.
mockoctd. CedeHus mapa 11 xnace, OOO
«Dusukon Jladb»
ONEeKTPOHHBIN
00pa3oBaTenbHBbIHI
[unuaapudeckas MOBEPXHOCTb, pecypc «Jlomaiinue
4 o0pa3yrolne UIHHIPHIECKON 1 3ananus. CpenHee o0riee
MOBEPXHOCTHU, OCh IIHJIMHIPUUYECKOMN oOpa3oBaHue.
MTOBEPXHOCTHU I'eomerpusiy, 10-11
kiace, AO M3marenscTBO
«ITpocBemenune»
5 Hunuaap: ocHoBaHUS U OOKOBas 1 Tpenaxep «O06mako

MOBEPXHOCTh, 00pa3yIoIIas  OCh;

3HaHui». MaTeMaTHKa.
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IUIOIIAb OOKOBOI M MOJTHOM MOBEPXHOCTH

11 knacc, OOO
«DuznukoH Jlad»

N300pakeHne MIINHIPA HA IIIOCKOCTH.
Pa3Béprka nununapa. CeueHus: QUIMHIPA

ONEKTPOHHBIN
00pa3oBaTeNbHBIHI
pecypc «Jlomainue
3ananus. Cpennee obriee

1
(TITOCKOCTHI0, MapaljIeIbHOM UiTn oOpa3oBaHmUe.
MEePIEeHIUKYIAPHOM OCH LIMIUHAPA) I'eomerpusy», 10-11
knacc, AO U3narenscTBO
«[IpocBemienue»
ONEeKTPOHHBIN
00pa3oBaTeNnbHbI
pecypc «Jlomarniaue
Konundeckast moBepXHOCTh, 00pazyroliue
N 3aganus. CpenHee oOuiee
KOHUYECKOM MOBEPXHOCTH, OCh U BEPIINHA 1
. oOpa3oBaHHe.
KOHUYECKOM MOBEPXHOCTH
I'eomerpusy», 10-11
knacc, AO UsnarenncTBo
«ITpocBemenune»
ONEKTPOHHBIN
00pa3oBaTeNnbHBIHI
ecypc «Jlomarraue
Konyc: ocHOBaHuE U BeplINHA, pecyp
. 3amanus. CpemgHee oo1iee
oOpa3yromas U 0Ch; TJIOMAs> OOKOBOU H 1
. obOpa3zoBaHmUe.
MTOJTHOM ITOBEPXHOCTH
P l'eomerpus», 10-11
knacc, AO U3parenscTBO
«[IpocBemienue»
VYceu€HHBIN KOHYC: 00pa3yromue u Tpenaxep «Obmako
BBICOTA; OCHOBAaHMA B OOKOBas 1 3HaHMI». MaTteMaTHkKa.

MOBEPXHOCTh

11 xnacc, OOO
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«Duszukon JIad»

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

Tpenaxep «O6mako
3HaHuN». MaTeMaTHKa.

10 (TLIOCKOCTHIO, napanﬂenbﬂovn OCHOBAaHHIO, 1 11 rrace, 000
Y TUTOCKOCTBIO, MPOXO/ISIIEH uepe3 «Drsuxom Tab»
BEpUINHY)
Tpenaxep «O0nako
11 KomOuHnanwst ten BpameHus u 1 3HaHUN». Maremaruka.
MHOTOI'PaHHUKOB 11 kmacc, OOO
«Duzukon J1adb»
. Tpenaxep «O0nako
MHororpaHHHK, ONMUCAaHHBIA OKOJIO .
3HaHMi». MaTemaTHKa.
12 cdepsr; chepa, BEcaHHAs B 1
11 xkmacc, OOO
MHOTOTPaHHHK WJIN B TEJIO BPAIICHUS «Drsuxor Taby
Tpenaxep «O0mako
13 KonTponbnas pabota o Teme "Tena 1 3HaHMIT». MaTemaTHKa.
BpaleHus" 11 xnace, OOO
«Duzukon JIadb»
ONEKTPOHHBIN
00pa3oBaTeNnbHBIHI
pecypc «Jlomaliaue
14 ITonsarue 00 00véme. OCHOBHBIE CBOMCTBA 1 3amanus. CpemgHee ooO1iee
00BEMOB TeN oOpa3oBaHue.
I'eomerpusy», 10-11
kiace, AO M3marenscTBO
«ITpocBemenune»
15 O06bEM UIMHpa, KOHYyCa 1 Tpenaxcep «Oonaxo

3HaHui». MareMaTuka.
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11 knacc, OOO
«DuznukoH Jlad»

16

17

O06BEéM mapa u wiomaas cheps

[TomoOHBIE TENa B TPOCTPAHCTBE.
CooTHOIIEHHS MEX Y TUIOIAIMU
MOBEPXHOCTEN, 00bEMaMH MOAOOHBIX TET

ONEKTPOHHBIN
00pa3oBaTeNbHBIHI
pecypc «Jlomainue
3ananus. Cpennee obriee
oOpasoBaHmue.
I'eomerpusy», 10-11
knacc, AO U3narenscTBO
«[Ipocsemenue»
Tpenaxep «O0naxo
3HaHui». MaTemaruka.
11 xnacc, OOO
«Duzukon Jlab»

18

Kontponbnas padota mo temam "O6beMbl

TCI

Tpenaxep «O0naxo
3HaHMi». MaTemaruka.
11 xnacc, OOO
«Pusukon Jado»

19

BexTop Ha MI0CKOCTH ¥ B POCTPAHCTBE

Tpenaxep «O0naxo
3HaHMi». MaTemaruka.
11 xnacc, OOO
«Pusukon Jado»

20

CrnoxeHne 1 BEIYUTAHHE BEKTOpPOB

OIIEKTPOHHBIN
00pazoBaTenbHbBIN
pecypc «lomarniaue
3amanus. CpemHee ooO1iee
oOpa3oBaHmHe.
I'eomerpusa», 10-11
knacc, AO U3parenscTBO
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«IIpocsemenue»

DIIEeKTPOHHBII
00pa3oBaTeNbHBIHI
pecypc «Jlomaiinue
3ananus. Cpennee obriee

21 YMHOXEHHE BEKTOpa Ha YHCIIO 1
oOpa3oBaHmUe.
I'eomerpusy», 10-11
knacc, AO U3narenscTBO
«[IpocBemienue»
ONEeKTPOHHBIN
00pa3oBaTebHbIN
. pecypc «Jlomarniaue
Pa3noxxenue BekTopa 1o Tpém
3ananus. Cpennee oOriee
22 HEKOMIUTaHapHBIM BekTopaM. IIpaBuio 1
oOpa3oBaHHe.
napaienenumnena
P I'eomerpusi», 10-11
knacc, AO UsnarenncTBo
«IIpocBemenue»
Tpenaxep «O6mako
Pemienue 3aay, CBSI3aHHBIX C .
. . 3HaHui». MaTemaruka.
23 IIPUMEHEHUEM IIPABWII JEUCTBUH C 1
11 xnacc, OOO
BEKTOpaMHU
P «®Du3ukoH Jlad»
Tpenaxep «O6mako
[IpsmoyronbHas cucreMa KOOpJHHAT B .
3HaHui». MaTemaruka.
24 npoctpancTse. KoopanHaThl BEKTOpA. 1
H . 11 xnacc, OOO
ocTeiue 3a/1a4i B KOOpIMHATAX
P P «DusukoH Jlab»
DIIEKTPOHHBIN
o5 VYron mexay Bektopamu. CrasipHOE 1 o0pa3oBaTeNbHBIHI

IMPOU3BCACHUC BCKTOPOB

pecypc «Jlomaiinue
3ananus. Cpennee o0riee
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oOpa3oBaHmUe.
['eomerpus», 10-11
knacc, AO U3narenscTBO
«ITpocBemienue»

Brruucnenue YTJIOB MEXKAY IIPAMBIMU U

ONEKTPOHHBIN
00pa3oBaTeNbHBIHI
pecypc «JlomariHue
3amanus. CpenHee oOmiee

26 1
TJIOCKOCTSIMU oOpa3oBaHHe.
I'eomerpusy», 10-11
knacc, AO UsnarennscTBo
«IIpocBemenue»
DNEeKTPOHHBIN
o0pa3oBaTenbHBbIHI
pecypc «/loMarHue
97 KoopauHaTHO-BEKTOPHBIN METO ITPH 1 3ananus. Cpennee oOuiee
peIIeHIH TEOMETPHUYECKUX 33124 oOpa3oBaHHe.
I'eomerpusy», 10-11
knacc, AO UsnarenncTBo
«IIpocsemenue»
Tpenaxep «O0nako
28 KonTponbnas pabota o Teme "BekTopsl u 1 3HaHUN». Maremaruka.
KOOPJMHATHI B ITPOCTPaHCTBE" 11 kmmace, OOO
«®Du3uxoH Jlad»
[ToBTOpeHue, 06001IeHNE 1 Tpenaxep «O06mako
29 cucrteMaTu3anus 3HaHuil. OCHOBHEIE 1 3HaHuiy». MaTteMaTHKa.
¢burypsl, GpakThl, TEOPEMBI Kypca 11 kmacc, OOO
TJTAHUMETPUU «Dwusukon JIab»
30 [ToBTOpenue, 0000IICHNE U 1 Tpenaxep «O6mako
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cucremarusanus 3HaHuii. OCHOBHBIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUH

3HaHui». MaTeMaTHKa.
11 xnacc, OOO
«DusznukoH JIad»

[ToBTOpenue, o6o0IIEHNE U

ONEKTPOHHBIN
00pa3oBaTeNbHBIHI
pecypc «Jlomainue
3aganus. CpenHee oOuiee

31 cUcTeMAaTH3anus 3HAaHUN. 3a1auu 1
oOpasoBaHmue.
IJIAHUMETPUHU U METOJIbI KX PEIICHHS
I'eomerpusy», 10-11
knacc, AO U3narenscTBO
«IIpocBemenue»
DNEeKTPOHHBIN
o0pasoBaTeNbHBIN
ecypc «Jlomarraue
[ToBTOpeHue, 060061IeHNE 1 peeyp
. 3aganus. CpenHee oOuiee
32 cUCTEMAaTH3aus 3HAaHUN. 3a1aun 1
oOpa3oBaHue.
IJITAHUMETPUH U METOJIBI MX PCIICHHS
P P I'eomerpus», 10-11
knacc, AO UsnarenncTBo
«ITpocBemenue»
[ToBTOpeHme, 06001IeHNE 1 Tpenaxep «O06mako
33 cucreMaTu3anus 3Hanuil. OCHOBHEIE 1 3HaHuiy». MateMaTHKa.
¢burypsl, pakThl, TEOPEMBI Kypca 11 kmmace, OOO
CTEPEOMETPUH «®DuzukoH Jlad»
Tpenaxep «O06mako
34 [ToBTOpenue, 0000IIEHNE U 1 3HaHui». MaTemaruka.
CHCTeMaTH3alus 3HaHUI 11 xnacc, OOO
«Dwusukon JIab»
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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1.

YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA.
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MaremaTrka: anreOpa v Havyaja MaTeMaTH4YeCKOTo aHanu3a, reomerpus. ['eomerpus, 10-
11 xmaccel/ Atanacsia JI.C., Byry3os B.®., Kagomnes C.b. u npyrue, AkunonepHoe
obmectBo «M3narenscTBo «IIpocBerieHne)

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.

I'eomerpusa. Iloypounbie paspabotku. 10—11 kmaccel :yueb. mocoOuwe I
no6meoopazosat. opranu 3amuii /C. M. CaaksH, B. @. By ty30B. — M. : IIpo cBe mienue,
2017. —2-e u3x., mepepad. — 232 c.

. [loypounslie pa3pabotku no reomerpuu. 10 kinace : mocodbue misa yuutens / H.H. Kpynuna.

— 2-e u3n., o1 — 1 ¢aiin pdf :289 ¢. — Mocksa : BAKO, 2020.

HUD®POBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. Tpenaxep «O6nako 3nanmit». Maremaruka. 10 kracc, 000 «Puzuxon Jlad»

2. Tpenaxep «O6nako 3Hanuii». Maremaruka. 11 knace, 000 «®Dusukon Jab»

3. DrekTpoHHBI 00pa3oBaTenbHbIN pecype «Jlomarnue 3ananus. Cpennee ooee

obpaszoBanue. ['eomeTpus», 10-11 kmacc, AO N3marensctBo «IIpocBenienne»
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