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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4aIOLIINXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CpeIHero oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHUIA,
NPEABSIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHIUCKOTO 00pa30BaHUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUSIMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHS W HEINPEPHIBHOTO OOpa30BaHMUs, LEIOCTHOCTD
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U [TO3HABATEIILHOTO Pa3BUTHUSI JUYHOCTH O0YyJAFOLIHXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPC

BaxxHocTh yueOHOTO Kypca TeOMETpUHM Ha YpPOBHE CpelHero oOluiero ooOpazoBaHUs
00yCIIOBJIEHa TPAKTHYECKONW 3HAYMMOCTBIO METANpPEAMETHBIX U MPEIMETHBIX Pe3ylIbTaToOB
00y4YeHHsI TEOMETPHH B HANpPABJICHUHU JIMYHOCTHOTO PA3BHTHUS OO0yJaromuxcs, GOpMHUPOBAHUS
(YHKIMOHATIBHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX Y4eOHBIX IUCLUIUIMH.
PazBuTte y oOywaromuxcs NpaBUIbHBIX MPEICTABICHUM O CYIIHOCTH U TMPOUCXOXKICHUU
FEOMETPUUECKUX a0CTPaKIIMA, COOTHOIICHUU PEAIbHOTO U UICAIbHOTO, XapaKTepe OTpaskeHus
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH M IIPOLECCOB PEABHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK M pOJIM MATEeMaTHYEeCKOTO MOJCIMPOBAHMS B HAYyYHOM I[IO3HAHWUM W B TIPAKTHKE
crocoOcTByeT (OPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS YYAIIUXCS, a TaKXKe KauecTB
MBIIUICHHS], HEOOXOIUMBIX JJISl a/1allTallii B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTcss OAHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0pa3oBaHUs, TaK KaK OOECIEeYMBAET BO3MOXKHOCTh HM3YYEHHUS KaK IUCHHIUIMH €CTECTBEHHO-
HAyYHOU HAIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHUH OOYYaIOUIMMMCA MOHATHHHBIX
OCHOB TEOMETPUU ¥ TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B X0l pEIICHUS
TE€OMETPUYECKUX 3a/1a4, YMEHHE BBIIIBUTaThb W ONPOBEPraTh THIIOTE3bl HEMOCPEICTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUM 3aj7ady eCTECTBEHHO-HAyYHOIro LHMKJIA, B YaCTHOCTH U3 Kypca
(GU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0macTsaX JesTeTbHOCTH 4YenoBeka. OpueHTalusi YeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOO0X0/IMMOE YCIIOBHE €ro COLMaJIbHOrO OBITHS, (hopMa OTpaKEHUS OKPYXKAIOLIEr0 MUpA,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  MpeoOpa3oBaHMs — JACHCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 0O0bEAMHSIET pa3Hble BUAbI YUEOHON U TPYI0BOI
NEeSITETIbHOCTH, SIBIISIETCS OJHUM M3 MPO(ECCHOHATBHO BaKHBIX KAa4yeCTB, MOATOMY aKTyalbHA
3agada (OPMHUPOBAHUS y OOYUAIOMIMXCSl MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
NEeSITeTTHHOCTH 110 MHOTHUM HAIPaBJICHUSIM.

Llens ocBOeHUS MporpaMMbl yueOHOTO Kypca «['eoMeTpusi» Ha 6a30BOM ypOBHE O0yUCHHUSI
— 00meoOpazoBaTeIbHOE M OOIIEKYJIBTYPHOE pPa3BUTHE OOYyYaloIuxcs udepe3 obecreueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOIb30BAaHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUHM U



JeicTBUi, cienn(PUUHBIX TEOMETPUU, BOSMOKHOCTH YCIIEUTHOTO MPOJI0JKEHUST 00pa3oBaHUs 1O
CHELHATBHOCTSAM, HE CBA3aHHBIM C NMPHUKJIAIHBIM HCIIOIB30BAaHUEM T'€OMETPUU.

[Iporpamma mo reomeTpurd Ha 0a30BOM YPOBHE NpEAHA3HAYCHA IS OOYYaIOLIMXCS
CpeIHeW IIKOJbI, HE WCHBITHIBABIIMNX 3HAYUTENBHBIX 3aTPYJHEHHH HA YpPOBHE OCHOBHOTO
obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH
o0lre MaTeMaTHYecKue yMEHHUs, CBA3aHHbIE CO CleUu(UKON reOMEeTpUH U HEOOXOAUMBIE IS
KU3HU B COBpeMEHHOM o01iecTBe. Kpome 3TOro, OHM UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO
Oosee r1yO0OKO, €Clii B JalbHEHIIIEM BO3ZHUKHET HEOOXOAUMOCTh B T€OMETPUUECKUX 3HAHUSIX B
npodhecCuoHaNBHOM NeTebHOCTH.

JlocTrxkeHue e OCBOCHUS POrpaMMbl 00eCeUnBaeTCs PEIICHUEM COOTBETCTBYIOIIMX
3agad. [IpuopuTteTHBIMU 3a7a9aMi OCBOCHHUS Kypca «I eomeTpun» Ha 6a3oBoM ypoBue B 10—11
KJ1accax SIBIISIOTCS:

e hopMupoBaHHE MPEACTABICHUSA O TEOMETPUM KaK 4YacTh MHUPOBOW KYIBTYpHl U

OCO3HaHHE €€ B3aUMOCBSI3H C OKPYXKAIOIIUM MUPOM;

e hopMupoBaHHE NPEACTABICHUS O MHOTOIPAaHHMKAX M Telax BpalleHUs Kak o
BaXHEHIIINX MaTeMaTUYECKHX MOJIENIX, MO3BOJSIOIUX OMKUCHIBATh U U3Y4aTh Pa3HbIe
SBIICHUS OKPYKAIOILIETO MUPA,

¢ popmHupoBaHUE yMEHHsI paclO3HABaTh Ha YepTEkKax, MOJAENSAX WU B PEATbHOM MHUPE
MHOTOTPaHHUKH U TeJla BPaIlCHHUS,

®OBJQJICHUE METOAAMH pEIIeHUs 3aJad Ha T[OCTPOEHUS Ha  H300paKeHUSIX
IIPOCTPAHCTBEHHBIX (pUTyD;

¢ popmMHupoBaHUE yMEHHUS OINEPHUPOBATH OCHOBHBIMHU TOHSATHUSMU O MHOTOTPAaHHHKAX H
TEJIaX BpAIleHHUs] 1 UX OCHOBHBIMH CBOMCTBaMU;

® OBJIQ/ICHUE AITOPUTMAMHU DEIICHUS OCHOBHBIX THUIIOB 3a1ad; (OPMUPOBAHUE YMEHUS
NPOBOJIUTH  HECIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KJICHHS B  XOJ€  peIICHUs
CTEPEOMETPUYECKHX 3a/1a4 U 33124 C MPAKTUIECKUM COJICPKAHUEM;

®pa3BUTHE  MHTEJUIEKTYalbHBIX W  TBOPYECKMX  CHOCOOHOCTEM  oOyuaromuxcs,
MI03HABATEIBHON aKTUBHOCTH, UCCIIEAOBATENLCKUX YMEHUH, KPUTHYHOCTH MBIIIUICHUS;

e hopMupoBaHre (QYHKIIMOHATBHOW TPAMOTHOCTH, DPEJICBAaHTHOW TEOMETPHH: YMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
peasbHBIX JKU3HEHHBIX CUTYyalMsIX U NPU H3YYEHUH JPYTUX YYeOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBAaTH WX HA S3BIKE
TEOMETPUH ¥  CO3/aBaTh TE€OMETPHYECKHE MOJENH, NPUMEHSITh OCBOCHHBIN
reOMETPUYECKU  ammapaT JUIsl pelieHHs NpPaKTUKO-OPUEHTHUPOBAHHBIX —3a/ad,
UHTEPIPETUPOBATH U OLICHUBATH MOJTYYEHHbIE Pe3yJIbTaThl.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMEBI SIBISIETCSI BKIIIOUEHUE B KYPC CTEPEOMETPUHU
B Hayalle €ro W3yYeHHWs 3a/ay, peHIaeMbIX Ha YpPOBHE WHTYWTHBHOTO TIO3HAHUS, U
ornpeneN€HHBIM 00pa3oM OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO M TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTHUMYJIHUPYET MPOTEKaHHE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY U3YUSHHIO MTPEIMETa.

[Mpenmourenue OTHAETCS HATMISATHO-KOHCTPYKTUBHOMY METONY OOY4YeHHS, TO €CTh
TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIPAKTHYCCKOM
NeSITeIbHOCTH. Pa3BuTHE NPOCTPAHCTBEHHBIX NPEACTABICHUH Yy YydalIuxcs B  Kypce
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CTEepEOMETPUH MPOBOJUTCS 3a CUET pEIIeHUs 3a7ad Ha CO3/laHue MMPOCTPAHCTBEHHBIX 00pa3oB U
3a/lad Ha OINEPUPOBAaHWE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpasza MPOBOTUTCS C
OTOPOY Ha HATTSAHOCTh, & ONIEPUPOBAHUE 00PA30M — B YCIOBHSX OTBJICUYCHHUS OT HATJISTHOCTH,
MBICIICHHOTO U3MEHEHHSI €T'0 UCXOTHOTO COICPIKAHMS.

OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «lIpsMble U MIOCKOCTH B MpOCTpaHCTBe», «Tena BpameHus», «BekTopsl u
KOOPJMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE TOTHICCKIX YMEHHUI PacTIpeeIiIeTCsl HE TOIBKO
M0 COJICPKATENbHBIM JIMHUSM, HO W IO TrojJaM OOY4YCHHsI Ha YpPOBHE CPEIHEro OOIIero
oOpazoBaHwUs.

Copepxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMMBbI, pacpe e IEHHBIM 10 TOAaM 00YYCHHSI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBJAJEHWE T'COMETPHUYECCKHMMH TIOHATHUSIMU W  HAaBBIKAMH  OCYIIECTBISUIOCH
MOCIEOBATEIbHO M IMOCTYHATeNbHO, C COOJIIOJIEHUEM TPUHIMIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIIOYATUCH B OOLIYI0 CHCTEMY Ir€éOMETPUYECKHX MPEACTABICHUN 00yJarommxcs,
pacmmpsisi 1 yriryonsist e€, o0pasyst IpOYHBIE MHOXECTBECHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpuu otBoAuTCs 2 yaca B Hepento B 10 kiacce u 1 yac B Henenio B 11
KJIacce, BCEro 3a JBa rojaa ooyuenus - 102 yaeOHBIX Yaca.



COJAEP)KAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CcTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, IpocTpaHCTBO. 1lonATHE
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacnosiokeHue NpsIMbIX B IIPOCTPAHCTBE: NIEPECEKAIOIIMECS, NapaJlIEIbHbIE U
CKpeluMBamoImuecs npsaMble. IlapaqienbHOCTh NPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
napajuleJbHble IPSAMBIE B IIPOCTPAHCTBE; IMApAJJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
OPSIMOM M IUIOCKOCTH. YIJIBI C COHAIPABJICHHBIMH CTOPOHAMM; Yrojdl MEXIy MNpSMBIMU B
npoctpaHcTBe.  I[lapannenbHOCTh  IUIOCKOCTEW:  MapajuledbHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX IocKocTel. [Ipocreiimume npocTpancTBEHHBIE (PUTYPHI Ha MIIOCKOCTH: TETPAdIp,
KyO, nmapajuienenumnes; nocTpoeHNe CeueHuil.

[lepnieHAUKYIApPHOCTS NOPSAMOM M IUIOCKOCTH: IEPIEHIAUKYJISAPHBIE IpSMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApaJUICIbHBIE W IEPHEHAUKYISPHBIE K IIOCKOCTH, IPU3HAK
NEPHEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYISPHON
IUIOCKOCTH. YTJIBl B NPOCTPAHCTBE: Yrojl MEXAY NPSIMOW M INIOCKOCTBIO; ABYI'PAaHHBIM Yrod,
JUHENHBIA yron ABYrpaHHOro yria. [lepneHaukyssp M HAaKJIOHHBIE: PACCTOSTHUE OT TOYKH IO
IUIOCKOCTH, pAacCcTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUUs (QUIypbl Ha IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: IIPU3HAK MIEPIEHIUKYISIPHOCTH IBYX ILUIOCKocTer. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHOTOrpaHHUKH

IlonsiTHE MHOIOrpaHHMKA, OCHOBHBIE DJIEMEHTBI MHOIOTPaHHUKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrOrpaHHuKa. IIpusma: N-yrospHas mpu3ma; rpaHy
U OCHOBaHMS NMPHU3MBI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAas M TOJIHAsI TOBEPXHOCTH MPU3MBI.
[Tapanmnenenunen, NpsAMOYTOJBHBIN NMapajieenunen u ero cpoicrea. ITupamunga: N-yromapHas
nUpaMusia, TPaHU M OCHOBAaHUE NUPaMU[bl; OOKOBash M IOJIHAS IMOBEPXHOCTb INHPaMUJBbI;
IpaBWIbHAasg M Yyceu€HHas MNHUpamMuaa. OJIEMEHTbl MNpU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOTPaHHMKU: MOHSITHE NPABUIBHOIO MHOTIOIPDAHHUKA; NpaBWIbHAS MpPU3Ma W NpPaBUIIbHAS
nUpaMu/a; NpaBUIbHAs TPEYrojbHas MUpaMuia U MPaBUWIbHBINA TeTpasap; Kyo. IIpencraBnenue
O TMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jp, JoJeKa’aAp M ukocayap. CedeHus HOpU3MBI U
NUPAMHU/IBI.

CuMMeTpuss B TIPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, NPSAMOM, IUIOCKOCTH.
DNEeMEHTB CUMMETPUU B TMpaMUJax, apauieeuIe1ax, IPaBIIbHBIX MHOTOTPaHHHUKAX.

Boruncnenue 3neMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yrisl. [lnomans OoxoBoii
MIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH MPSAMOM NIPHU3MBI, IUIONIAJb OCHOBAaHHM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans GOKOBOM MOBEPXHOCTH U IMOBEPXHOCTU
NpaBWIBHON NMUpaMuibl, TeOpeMa O IUIOMAAM yced€HHoM mnupamuabl. [lonstue o6 oOBEMe.
O0bEM upamMuIbl, MPU3MBIL.

[Tono6ubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMAASMH MOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KUIIACC



Tesa BpameHus

[lwmHapuYeckass MOBEPXHOCTb, 0O0pa3ylolue IMIMHAPHYECKON TMOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. L{MmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
OCb; IJIOIIaAb OOKOBOM M MOJHOW MOBEPXHOCTH.

Konuueckass moBepXHOCTb, 00pa3yroline KOHUYECKOW IMOBEPXHOCTH, OCb M BEpIIMHA
KOHMUYECKOW moBepxHOcTH. KOHyc: ocHOBaHME M BepuIMHA, 00pa3ymoomas W OCh; IUIONIAIh
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3ylolue W BBICOTA; OCHOBAHUS U
OOKOBast MIOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IuaMeTp; IUIOMIaJb MOBEpXHOCTU cdepbl. B3aumuHoe
pacronioskeHue cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepol.

N3o00pakeHue e BpalieHus: Ha II0cKocTh. Pa3BEépTka LUIUHIpA U KOHYCA.

KomOunanuu Tten BpamieHus ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, ONHCAHHBIA OKOJIO
cdepsl; cdhepa, BiMcaHHAS B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUSI.

[Torsitie 00 o0béMe. OcHOBHBIC CBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapaiiesienumnena u cieactsus u3 He€. O0BEM mwmHIpa, KoHyca. O0BEM
nrapa ¥ 1iomasib cepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS] MEXAY IUIOIIAIIMU TOBEPXHOCTEH,
00BEMaMu TOTOOHBIX Tell.

Ceuenust mwiMHIApa (MapauieNbHO MW NEPHCHAUKYISIPHO OCH), CEYECHHS KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu u B mpoctpaHcTBe. ClI0’KEHHE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenne 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM MTPABIII JCHCTBHUI C BEKTOpaMHU.
[IpsimoyronbHasi cuctemMa KOOpAMHAT B TpocTpaHcTBe. KoopmuuaTthel BekTopa. [Ipocteitmue
3a/layl B KOOpJAMHATax. Yroia Mexay BekTopamu. CkalsipHOE NpPOU3BEICHHE BEKTOPOB.
Berurcnenue yriioB MeXAy MPSMBIMH H IUIOCKOCTSIMH. KOOpIWHATHO-BEKTOPHBIH METOJ TIPH
pEeIIeHNU TEOMETPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yNbTAaThl OCBOCHHS MpOrpamMmbl yueOHOro mnpenmera «MaTemaTHKa
XapaKTEepPU3YHOTCS:

I'paxxnanckoe BocnuTanue:

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMM OOY4YalOUIerocss KaK AaKTHBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCUIMCKOrO OOIIECTBa, MPEACTABICHUEM O MaTEMaTHUYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, MpOIenyp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATh C COLMAIbHHIMU HHCTHUTYTAMH B
COOTBETCTBUH C UX (QYHKIMAMU M Ha3HAUCHUEM.

ITaTpuoTHyeckoe BoCIUTaAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON TPaXKIAHCKOM MICHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
U HACTOSILIEMY POCCHUUCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYE€CKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
JIOCTHKEHUH B IPYrUX HayKaX, TEXHOJIOTUSX, Chepax SIKOHOMUKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHEM JIYXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoaa; cHOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTM>)KCHUM HAyKU U JIEATEIBbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIAJAa B IOCTPOCHHE
YCTOHYHBOTO OYyIYIIEroO.

JcTeTH4ecKoe BOCIIUTAHME:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIHOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHUH, PpacCyXIECHUH; BOCIPUUMUYHUBOCTBIO K
MaTE€MaTUYECKUM acCleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KU3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 37J0POBBIO
(3mopoBoe muTaHUe, cOATaHCHUPOBAHHBIA PEKUM 3aHATHH M OTHAbIXA, peryjspHas Quandeckas
AKTUBHOCTh); (PM3NYECKOIO COBEPIICHCTBOBAHUS, NPH 3aHATUSX CIOPTUBHO-03/JOPOBUTEIILHON
JIEATEITBbHOCTBIO.

TpyxoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHWEM IIEHHOCTHU TPYAOIIOOUS; WHTEPECOM K pa3IMyHbIM
cdepam mpoecCHOHATBHON JIeATENbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTbIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM0o00pa30BaHUIO Ha MPOTSHKEHUU BCEH J>KU3HU; TOTOBHOCTHIO K AKTHBHOMY Y4YacTHIO B
PELICHUH PAKTUYECKUX 3a]]a4 MAaTEMaTH4YE€CKON HapaBIE€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYNbTYpbl, NMOHUMAHHEM BIUSHUS COLHUAIbHO-
DKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHUE IMPUPOJHONM U COLMUAIBHOW Cpeabl, OCO3HAaHUEM
r100aNbHOTO  XapakTepa OKOJOTMUYECKHMX IpoOJieM; OpUEHTaluell Ha  NpUMEHEHUe



MaTeMaTUYeCKUX 3HAHUN Ui pelieHusl 3a7ad B 00JIacTU OKpYXKaloulei cpespl, MIaHUpOBaHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEH Cpeibl.

LeHHOCTH HAYYHOT0 MO3HAHUA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOH MPAKTUKH, TOHHMMaHUEM MAaTeMaTUYeCKOM HAayKH KakK cgepbl
YeJIOBEYECKON JESATEIIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYUMOCTHU JUIS Pa3BUTHS LMBUIN3AIUY;
OBJIQJICHMEM SI3bIKOM MAaT€MAaTUKH W MAaTEMaTUYECKOW KYyJIbTYpOM KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBJISATH TMPOEKTHYIO U HUCCIEAOBATEIbCKYIO JI€ATEIbHOCTh
WHAUBHUAYAJILHO U B TPYyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS IPOTrPaMMBbI yUeOHOTO mpeaMeTa «MareMaTHKay
XapaKTepU3YIOTCS  OBJAQJCHUEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHbIMU  Oelicneusmu,
VHUBEPCANILHBIMU — KOMMYHUKAMMUBHBIMU — OCliCEUAMU,  YHUBEPCATbHLIMU — PecyIsmUSHbIMU
OelcmeusIMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYEcco8 odyyaowuxcsa (0ceoeHue mMemooo8 NO3HAHUS OKPYICAIOUe20 MUupd,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble 1oruveckue aeicTBUA:

®BBLISIBIISITh U XapaKTEPHU30BATh CYIIECTBEHHBIE MPU3HAKU MAaTeMaTUYECKUX OOBEKTOB,
MOHATHI, OTHOLICHUH MEXIy MOHATUSAMH; (POPMYyTUpOBATH OIpPENEICHUS MOHITUH;
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccU(PUKAIIMN, OCHOBAHUS JIJIsl 00001IeHus
U CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHATU3a;

® BOCIIPUHUMATh, (OPMYIUPOBATH M MPEOOPa3OBHIBATh CYXKIEHUS: YTBEPAUTEIbHBIC H
OTpHIIATENIbHBIE, €TUHIUYHBIE, YACTHBIE U O0ILUE; YCIOBHBIE;

® BBLISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMOCBS3M U MPOTUBOPEUHS B (akTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPHH [IJIS BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

® [eNaTh BHIBOJIBI C HWCIOJIb30BAHUEM 3aKOHOB JIOTWKH, NEAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

® [IPOBOJIUTH CAMOCTOSITENILHO JI0Ka3aTeNIbCTBA MAaTEMaTHUECKUX YTBEPXKJIECHUH (MpsiMble U
OT TPOTHBHOTO), BBICTPAaWBaTh ApPTyMEHTAIMIO, MPHUBOAWTH TPUMEPHl U
KOHTpIpUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

e BLIONpATh croco0 pemeHus y4yeOHON 3anauu (CpaBHHMBATh HECKOJBKO BapUaHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAAUINNA ¢ YIETOM CaMOCTOSATENIBHO BBIAEIEHHBIX
KPUTEPHEB).

BbazoBble uccienoBarebckme 1eiCTBUSA:

® ICTIOJIB30BAaTh  BONPOCHI  KAaK  HCCIENOBAaTENbCKUH  WMHCTPYMEHT  TO3HAHMUSA;
dbopMyIHUpPOBaTh BOMPOCH, (PUKCUPYIOIINUE MPOTUBOPEUNe, MpodIeMy, yCTaHABINBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATH CBOK TIO3HIIHIO,
MHEHHUE;



® [IPOBOJUTH CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIM  3KCIEPHUMEHT, HCCIIEIOBAaHUE 110
YCTQHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro oO0beKTa, SBJIEHUs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMU, ABJICHUSIMHU, IPOLIECCAMU;

® CaMOCTOATEJIBHO (POPMYIMPOBATh 000OIIEHUS U BBIBOABI IO Pe3yiibTaTaM MpPOBEIEHHOIO
HaOJIOI€HUs, UCCIIEI0BaHMs, OLEHUBATh JIOCTOBEPHOCTh IOJIYYEHHBIX pE3yJbTaToB,
BBIBOJOB 1 0000IIEHNI;

® [I[POrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLIECCA, & TAKXKE BBIABUraTh MPEINOIOKEHHS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unopmanmeii:

® BBISIBJIATH AC(PULINTHI HHPOPMALIUK, TaHHBIX, HECOOXOAUMBIX JJIsl OTBETAa HA BOIIPOC U JJIS
peLIeHMs 3a/1a4u;

eBEIOMpaTh HMHGOPMAIMIO U3 HCTOYHHKOB pa3IMYHBIX THUIIOB, AaHAJIM3UPOBATD,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IPECTaBICHHUS;

® CTPYKTYpUpOBaTh  HMH(OpMaIMIO, MOpeACTaBIATh €€ B  pasauuHblX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

® OIICHUBATh HAAEKHOCTh HMHPOPMALUMU IO CAMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

2) Vuusepcanvhvie KOMMyHUKamueHnvle Oelicmsus, o0ecneyusaiom cQopmuposaHHOCb

COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

Oo0wmenne:

® BOCIIPUHUMATh M (POPMYyIUpPOBaTh CYKACHUS B COOTBETCTBUM C YCIOBUSMH U LEISIMHU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIPAXKaTh CBOK TOYKY 3pEHUS B YCTHBIX U
IMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO0 XOAY PEIICHUs 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4EHHBIA pe3yibTarT;

®B X0jie 00CYKJEHHS 3aJlaBaTh BOIIPOCHI IO CYHIECTBY OOCYXKAaeMON TEMbI, IPOOJIEMBI,
pemiaeMoil  3ajaud, BbICKa3bIBaTh WJAEHM, HAIEJICHHbIE Ha TIOUCK PEIICHUs;
COIMOCTABJIATh CBOU CYXKIEHMS C CYXACHHAMH JpYIMX YYacTHUKOB JHMAJIOra,
0oOHapyKUBaTh pazIMuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

® [IPE/ICTABIATh PE3YNbTAThl PEIICHUs 3aJaud, DKCIEPHUMEHTA, MCCIENAO0BaHUs, MPOCKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3ajgad Mpe3eHTalUu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyanunuecTtBo:

® [IOHUMAaTh U UCIHOJb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAMBHUyaJIbHOM pabOThl IpH
peleHny y4eOHBIX 3a/1a4; NPUHUMATD 1eJIb COBMECTHOH JesTeIbHOCTH, TNIAHUPOBATh
OpraHM3aIl0 COBMECTHOW paboThl, pacmpeneisTb BUIbl pabOT, JOTroBapuBaTHCA,
o0cyxJaTh MpoIiecc U pe3yiabTaT paboThl; 0000111aTh MHEHHS HECKOJIBKUX JIFOJIEH;

® y4acTBOBaTh B IpyHMHoOBbIX (hopmax paboThl (00CyXkaeHHs, OOMEH MHEHUMH, «MO3TOBbIE
HITYPMbI» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JIeMCTBUS C IPYTHMH YICHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OOIIMIA
HPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.



3) Vuusepcanvuvie pecynamusnsie oeticmsusi, odecneuugaom opmuposanue CMoiCi08biX
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.

Camoopranusanus:

® COCTaBJIATH IUIaH, aJITOPUTM PELLEHMs 3a]1a4i, BBIOMpATh CIOCO0 PELIeHUs ¢ yuE€ToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BOZMOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOJIb:

® BJIa/ICTh HaBbIKAMH [TO3HABATEIBHOM pedIieKcuu KaK 0CO3HAHMS COBEPIIAEMBIX ICHCTBUN
U MBICJIIUTEJIBHBIX MPOLIECCOB, UX PE3YyJbTATOB; BJIALETh CHOCOOAMH CAMOIPOBEPKHU,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHU MaTEMaTUYECKOH 3a1a4uu;

® [IPEIBUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IIPH PEILIEHUHU 3aa4d, BHOCHUTH
KOPPEKTHBBI B JI€SITEIbHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HalJCHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUBAaTh COOTBETCTBUE pe3ylbTaTa IL€Id U YCIOBUAM, OOBSICHATH INPUYUHBI
JOCTUXKEHUSI WIM HEIOCTUKEHUS pPE3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OLIUOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh NOHATUSAMU: TOUKA, PAMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIIEJICTBUS U3 HUX IPU PELICHUU T'€OMETPUYECKUX
3a7ad4.

OnepupoBaTh MOHATUSIMH: MAPAJUICTIBHOCTG M TMEPIEHIUKYISIPHOCTh TMPSMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacloI0KEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh TMOHATUSAMH: JBYTPAHHBIA YTOJ, TpaHW JBYTPAHHOTO YyIya, pedpo
JIBYTPAHHOTO yTJIa; JTUHEHHBIN YyroJl ABYTPAHHOTO yTJia; TpaaycHas Mepa IBYTPaHHOTO yTJia.

OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBII MHOTOIPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TPaBUIIbHbBII MHOTOTPAHHUK.

Pacnio3naBaTth OCHOBHBIE BHJIBI MHOTOTPAHHHUKOB (MTMpaMua; MpU3Ma, MPSIMOYTOJbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBAaHHMS [UIs  KjacCUUKAIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHWKHU; TPABUJIbHBIE MHOTOTPAHHUKH, TPSIMbIE H
HAKJIOHHBIE IPU3MBI, TapaylIeIeUIIEeIbl).

OrnepupoBaTh MOHITHAMU: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSCHATH MPUHITUTIBI TOCTPOCHUS CEYCHHH, HCTIONB3YS METOJ CJICIOB.

Ctpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBITIONHSATH (BBIHOCHBIE) TUIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemare 3amaum Ha HaxXOXJICHHE TEOMETPUUYECKUX BEIMYMH 10 o0pa3iaM WiIn
aqropuTMaM, TPHUMEHSS W3BECTHHIE AHATUTHYECKHE METOABl TPH PEIICHUH CTaHIapTHBIX

10



MaTeMaTHYECKUX 3aad Ha BBIYHUCICHUE PACCTOSHUN MEXIy IBYMs TOYKAMH, OT TOYKH JO
HpHMOfI, OT TOYKH JO INIOCKOCTH, MCKAY CKPCIIMBAOIIIUMUCA TPAMBIMU.

Pemrats 3aa4u Ha HaxO0XJICHUC TCOMCTPHUYCCKUX BCIWYHMH IO 06pa311aM HJIn
aAIropyurMaM, MHNpUMCHAA H3BCCTHLBIC AHAJIMTHYCCKUC MCETOJAbI IPpU PCHICHHUH CTAHAAPTHBIX
MaTeMaTHYECKUX 3aJ[ad Ha BBIYMCICHHE YIJIOB MEXIY CKPCUIMBAOIIUMUCS MPSIMBIMH, MEKIY
NPSIMOH U TUIOCKOCTBIO, MEXKTY IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Beruncnsate 00bEMBI U TIIOMIANA TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
npUMeHeHHeM (OpMyJ; BBIYMCIATH COOTHOIIEHHUS MEXIy IUIOMAASIMU TTOBEPXHOCTEH,
00BbEMaMu TIOOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTh TMOHSATHSIMHU: CUMMETPHS B MPOCTPAHCTBE, IIEHTP, OCh M IUIOCKOCTh
CUMMETPHUHU; EHTP, OCh U TNIOCKOCTh CHMMETPHUH (DUTYPHI.

N3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (PUTYypax, MPeICTaBICHHYIO Ha YePTEeKaX U PUCYHKaX.

[MpumensaTp reomerpuueckue (akTbl Ui  PEHICHHS CTEPCOMETPUYCCKUX — 3ajad,
MIPEIITOJIATAOIINX HECKOJIBKO IIIaroB PEHICHUS, €CII YCIIOBUS MPUMEHEHHS 3aJlaHbl B SIBHOU
dbopwme.

[TpuMeHsTh TPOCTEHIIME MPOTPAMMHBIC CPEJICTBA W AJIEKTPOHHO-KOMMYHUKAIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 33/1au.

IIpuBoauTh IpUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEHM B MPUPONE M KU3HHU,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHSTh TOJYYCHHBIC 3HAHWS Ha MPAKTHKE: aHAIM3UPOBATH pEallbHBIC CUTYAIMH |
OPUMEHATh  HM3YYCHHBIC TOHATHUS B  MPOIECCe IMOMCKA  PEIICHUS  MaTeMaTHYECKU
chopMyITUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIC CUTYallMd Ha SI3bIKE T'C€OMETPHH,
WCCJICIOBATh TIOCTPOSHHBIC MOJEITU C UCIOJIB30BAHUEM T'€OMETPUUYECKUX TIOHATUUA U TEOpEM,
ammapara aireOpbl; peniath NPakKTUYECKUE 3aa4u, CBSI3aHHBIC C HAXOXKICHUEM IeOMETPUICCKIX
BEJIMUKH.

11 KJIIACC

OnepupoBatb MOHSITUSIMU: UUJTUHApUYECKast MOBEPXHOCTb, oOpa3ymomue
WIMHIPUYECKON OBEPXHOCTH; IIHUIMHIP; KOHUYECKasi TOBEPXHOCTh, 00pa3yIoNIie KOHHUECKON
MMOBEPXHOCTH, KOHYC; chepruueckasi TOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIMHIP, KOHYC, cdhepa U map).

OOBSICHATH CIIOCOOBI MTOTyYEHUS Tell BpallleHHs.

KnaccuduiupoBaTs B3auMHOE pacroioKeHue cepbl U MIO0CKOCTH.

OrniepupoBaTh MOHSATUSIMU: IIAPOBON CErMEHT, OCHOBAHHE CETMEHTa, BHICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CII0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Boeruncnsate 00BEMBI U TUIOMIAIA TTOBEPXHOCTEH TeN BpallleHUs, TEOMETPUUYECKUX Tl C
MpUMEeHEeHHEM (HOPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIM B cdepy M OMHCAHHBIIM OKOJO
chepsl; chepa, BOUCaHHAS B MHOTOTPAaHHUK WUJTH TEJIO BPAIICHHUS.

BbIYncnsaTe COOTHOILICHUS MEXIY IUIOMIANSIMHU TMOBEPXHOCTEH W 00BEMAMH TMOJAOOHBIX
TeJ.
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N300pakaTh n3ydaemble (GUTYphl OT PYKH M C TPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
HHCTPYMEHTOB.

BbINonHATE (BBIHOCHBIC) IIOCKUE YEPTEKHU U3 PHCYHKOB IMPOCTHIX 00BEMHBIX (DUTYP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPAI[CHHSI.

W3BnekaTh, HHTEPIPETUPOBATh M MPEOOPa30BhIBATh UH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEKaX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

Brimoaaare ﬂeﬁCTBHﬂ CJIOKCHUA BCKTOPOB, BLIYUTAHUA BCKTOPOB U YMHOXKXCHUS BCKTOpA
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00JIa/1aI0T.

[TpuMeHSTH TPaBHIIO TApAIICIICIHITC .

OnepupoBaTh MOHATUSAMU: JI€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIy BEKTOpPaMH, CKaJIspHOE
NPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC H KOMIUIAHAPHBIC BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOPaMH,
CKaJIApHOC MPOU3BCACHUC, PACKIIAABIBATE BEKTOP 11O ABYM HCKOJIJIMHCAPHBIM BECKTOpPAaM.

3aaBaTh IUIOCKOCTh YPABHCHHEM B JICKAPTOBOM CHCTEME KOOPIMHAT.

[MpumensaTp reomerpuueckue (akTbl Ui  PENICHUS CTEPEOMETPHYCCKUX — 3ajad,
IPEIOIAraoIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHCHHS 3a/laHbl B SIBHOM
dbopwme.

Pemratn HpOCTCfIHIPIG TCOMCTPHUICCKUC 3aa4u Ha NIPUMCHCHHUC BCKTOPHO-KOOPAWHATHOT'O
METOo/1a.

Pemrate 3agaunm Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHH W HAaXOXKICHUE
TCOMECTPHUICCKUX BCIWYHH I10 06pa3uaM WM aJIroOpuT™MaM, MpUMCEHAA M3BCCTHBIC MCTOAbI IPU
PCIICHHUU CTAHAAPTHBIX MATEMATHYCCKUX 3a1a4.

[TpuMeHsTh TPOCTEHIIME MPOTPAMMHBIC CPEJICTBAa W AJIEKTPOHHO-KOMMYHHUKAIMOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKHX 3a/1ad.

IIpuBoauTe mpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B TIPUPOJE H IKHU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMmeHsTh TONy4YeHHBbIC 3HAHUS Ha MPAKTUKE: aHAU3UPOBATh peajbHbIe CUTYAIlMH U
NPUMEHSTh HM3YyYEHHbIE TIOHATHA B  TMPOLIECCE TMOWCKAa PEIIeHHUs  MaTeMaTU4YeCKU
chopMynUpPOBaHHON MPOOJIEMBbI, MOJEIMUPOBATh pEATbHBIE CUTyallUd Ha SI3bIKE TC€OMETPHH,
UCCJICZIOBATh TIOCTPOSHHBIC MOJEITH C UCIOJIB30BAHUEM T'€OMETPUUYECKUX TIOHATUH U TEOpeEM,
anmapara anredpsl; peniath NpakTHYecKue 3a7a4u, CBI3aHHbBIE C HAXOXKICHHEM IeOMETPHUIECKIX
BEJIMUKH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 BBenenune B cTepeoOMeTpHIO 10 bubmmorexa [IOK
A P P https://m.edsoo.ru/1c209e37
[IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. Bbu6mmotreka [JOK
2 . 12 1
[MapamienbHOCTh MPSIMBIX M TIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [leprieHAMKYAAPHOCTD NPAMBIX U 12 bubnnorexa [JOK
IUIOCKOCTEM https://m.edsoo.ru/1c209e37
4 VTiel MeKAY IPIMBIMA H TNIOCKOCTSIMH 10 1 bubmmorexa LTOK
SAAY 1P OcKoe https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
5 M 11 1
HOTOTpanHiIn https://m.edsoo.ru/1c209e37
bubnmorexa LIOK
6 & 9 1
OOBEMEI MHOrOTPaHHHKOB https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: CEUEeHUS, PACCTOSHUS U YIIIbI 4 1 Bubmmorexa [IOK
P ' P E https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0

13



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KoanuyecTBO 4acos DJIEKTPOHHBIE
HaumMeHoBaHuUe pa3iejioB H TeM (uudposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 T 12
©J1a Bpattetis https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
2 O05Bé 5 1
HEMBLTE https://m.edso0.ru/1c209e37
3 BexTops!l 1 KOOpAUHATEL B IIPOCTPAHCTBE 10 1 bubmmorexa [IOK
p P pocTp https://m.edsoo0.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bubmuoreka [JOK
CUCTEMATH3AINS 3HAHUN https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOTPAMME
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INOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
No Kosn4yecTBo yacos Jlara JIeKTPOHHBbIE HU(POBHIE
0 T
Tema ypoka Konrtpoabnbie I[IpakTnueckue o0pazoBare/ibHbIE
n/n Bcero U3YyYeHUS
padoThbI padoThbI pecypcbl
OCHOBHBIE TIOHATHS CTEPEOMETPHU:
TOYKA, IpsiMasi, TUIOCKOCTb,
npoctpancTBo. [IpaBuna

. 13306 I; . ap e . 03.09 bubnnorexa [IOK

u JKECHUS Ha PUCYHKaX: .
p PHCYH . https://m.edsoo.ru/aecc77cd
M300pakKeHHS TUIOCKOCTEH,
NapauIeIbHBIX NPSAMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
[TonsTus: nepecekaromumecs

2 OCKOC pe €CeKarIoIINecC 1 05.09 bubmorexa LIOK
IJIOCKOCTH, I KaroIIuecs .

P https://m.edsoo.ru/2d8a9¢99
npsiMasi M MI0CKOCTh
IToHsATHSA: IEpeceKaroImecs

3 p . 1 10.09 bubmuoreka [IOK
TJIOCKOCTH, TepeceKaroIrecs .

P https://m.edsoo.ru/db685e73
npsiMasi M MI0CKOCTh
3HAKOMCTBO C MHOTOTpaHHUKAMH,

4 M300paxeHre MHOTOTPaHHUKOB Ha 1 12.09 bubnmnoreka [JOK
PHCYHKaX, Ha IPOEKI[MOHHBIX ' https://m.edsoo.ru/a63959ed
yepTeKax
HauanbsHble cBefieHNs 0 KyOe

s . Y bubmuoreka [{OK

5 nUpaMuJie, uX pa3BEPTKU U MOJIETIH. 1

CeueHHUs MHOTOT PaHHUKOB
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HaganbsHbie cBenieHus 0 Kyoe u

6 NUpaMUJIE, UX PA3BEPTKU U MOJIEIIH. Bubmmorexa IOK
https://m.edsoo.ru/3d8ffd32

CeueHust MHOIOIPaHHUKOB
[TonsATHE 00 aKCHOMAaTHYECKOM

7 MIOCTPOEHUH CTEPEOMETPHHU: bubmmoreka [JOK
AKCHOMBI CTEPEOMETPHHU U https://m.edsoo.ru/Occ5c4fe
CJIEJICTBUS U3 HUX
[TonsiTHE 006 aKCHOMATHYECKOM

8 IIOCTPOECHUHU CTEPEOMETPUU: bubnuoreka [IOK
AKCHOMBI CTEPEOMETPHHU U https://m.edsoo.ru/239c8cb4
CJIEJICTBUS U3 HUX
[TonsiTHE 006 aKCHOMATHYECKOM

9 IIOCTPOECHUHU CTEPEOMETPUU: bubnuoreka [IOK
AKCHOMBI CTEPEOMETPHHU U https://m.eds00.ru/65c6b106
CJIEICTBUS U3 HUX
[TonsiTHE 006 AKCHOMATHYECKOM

10 MIOCTPOEHUU CTEPEOMETPUH: bubmuoreka [IOK
AKCHOMBI CTEPEOMETPHHU U https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
B3aumHoe pacnonoxenue npsiMpIx

11 B IIPOCTPAHCTBE: NIEpPECEKAIOIIMECH, bubmuoreka [IOK
napajuiebHbIe U CKPEIIUBAIOIINECS https://m.edso0.ru/1a2520f6
psIMbIE
[TapaeapHOCTB NPSIMBIX U

12 IIJIOCKOCTEH B IIPOCTPAHCTBE:! bubmuoreka [JOK

napaJeinbHble IpsMbIe B
IIPOCTPAHCTBE; NapAJIIETBbHOCTD

https://m.edso0.ru/93ad36b3
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TPEX MPAMBIX
[TapamienpHOCT MPSMBIX U
IUIOCKOCTEN B POCTPAHCTBE:

bubnmoreka [IOK

13 [MTapaniensHOCTh IPSIMOM U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
VYTri1bl ¢ coHanpaBiIEHHBIMU bubmuorexa [IOK
14
CTOpPOHAMH https://m.edsoo.ru/9f4071b9
15 Yron mexay npsiMbIMU B bubmmoreka [JOK
HPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bu6nmorexa LIOK
HPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapanienbHOCTh IIOCKOCTEH: bubnnorexa [JOK
napaJuieIbHbIe TNIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapayIeTbHBIX bubmuorexa [IOK
IJIOCKOCTEH https://m.edso0.ru/e504d656
IIpocreiinye npoCcTpaHCTBEHHbIE
19 q)irypm Ha HJ‘IOI;KOCI”)FI/IZ TETpadap Bubmmorexa HOK
’ https://m.edsoo.ru/4a28dc02
KyO, mapasuiesnenumnes
20 [TocTpoenue ceuenmii Bubmmorexa IOK
https://m.edsoo.ru/1d434d0f
. bubnnoreka IIOK
= Hoctpoerme cetterit https://m.edsoo.ru/ec26fe5d
KonTpomnpHas pabota mo Teme
99 "[Ipsimble U TUIOCKOCTH B bu6muoreka [JOK

npoctpaHcTse. [lapannensHOCTH
HPSIMBIX U MJI0CKOCTEH"

https://m.edso0.ru/9a0a9e56
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[IeprieHIUKYIAPHOCTD NPAMOU U

23 TUIOCKOCTH: TIEPICHIUKYIISIPHBIC bubamorexa LIOK
https://m.edsoo.ru/b19f6a5d
IpSIMBbIE B IPOCTPAHCTBE
24 [Ipsambie mapaiienbHbIEC U bubmuorexa [JOK
HEePICHAUKYIISPHBIC K ITIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsambie mapaiienbHbIe U bubmuorexa [IOK
HEePIEHAUKYIISPHBIC K MJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHuKyIsipHOCTH Bu6moreka [JOK
HPSIMOM | TUIOCKOCTH https://m.edsoo.ru/f85bfc46
97 IIpr3Hak nepneHIuKyJIsSpHOCTH bubnnorexa [JOK
HPSIMOM | TUIOCKOCTH https://m.edso0.ru/79165d15
28 Teopema o npsmoi bubnnorexa [JOK
NEPIEHIUKYIISPHOH MJI0CKOCTH https://m.edso0.ru/635¢5087
29 Teopema o npsimoit bubmmnoreka HOK
HEePICHIUKYIISPHON TIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 TeopeMma o npsmoi bubmuoreka [IOK
HEePICHIUKYIISPHON TIIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHAUKYISIp U HAKJIOHHBIE:
31 pacCTOsIHUE OT TOYKH JI0 bubnmorexa LIOK
TUIOCKOCTH, PACCTOSTHUE OT MPSIMOK https://m.edso00.ru/33c477d3
710 THIOCKOCTH
[MeprieHAUKYIISAP U HAKJIOHHBIC:
pacCTOsIHUE OT TOYKH JI0 bubnmorexa LIOK
32 .
TUIOCKOCTH, PACCTOSTHUE OT MPSIMOK https://m.edsoo.ru/66fefadd
710 THIOCKOCTH
33 [leprieHIUKYNISAp U HAKIOHHBIE: bu6muoreka [IOK
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paccrosiHue OT TOYKHU 110
IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM
J10 IIJIOCKOCTH

https://m.edso0.ru/a5b7b8e3

[leprieHIUKYNISAp U HAKIOHHBIE:
paccTosiHue OT TOYKHU JI0

bubnunoreka LIOK

34
IUIOCKOCTH, PACCTOSTHUE OT MPSIMOiA https://m.edsoo.ru/dbee22bc
J10 IIJIOCKOCTHU
35 VYIubl B IPOCTPAHCTBE: YIOJl MEXAY bubnuoreka [IOK
IPSIMO# U TTOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIi yroJi, TMHEHHBIN yroa bubnuoreka [IOK
JIBYTPAHHOTO yTiia https://m.edsoo.ru/5fa0b3ce
JIByrpaHHBIN yroJl, TMHEHHBIN Yroj Bbu6motreka [IOK
37
JIBYTPAHHOTO yTiia https://m.edsoo.ru/c7c777ed
g | e m
pH3 cpie f[ YIIPHOC https://m.edsoo.ru/ec3e2da3
JIBYX IUIOCKOCTEN
o | o ook
p p f[ yip https://m.edsoo.ru/ed9e2a8e
JIBYX IUIOCKOCTEN
o | reEm——
P P fl yip https://m.edsoo.ru/ba75dc57
JIBYX IUIOCKOCTEN
41 TeopeMa 0 TpEX MepHeHANKYIApax bubmorexa LIOK
P P PHEHTIYIIAP https://m.edsoo.ru/e4972cdc
. bubmuoreka [{OK
42 Teopema o Tpéx nepneHaANKyIsIpax

https://m.edsoo.ru/52188a7d
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bubnunoreka LIOK

43 Teopenma 0 TpEX nepret Ky Iipax https://m.edso0.ru/9f246736
KonTponbhas pabota no remam
44 "[leprieHANKYIAPHOCTD MPSIMBIX U bubnuoreka [IOK
wiockocteit" u "YTibl MeX Ty https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMH"
[TonsiTHe MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTHI
45 MHOTOTPaHHHKA, BHITYKJIBIE U Bubmmorexa LIOK
’ https://m.edsoo.ru/2d24e873
HEBBIITYKJIBIC MHOTOTPAaHHUKY;
pa3BEpPTKa MHOTOTpaHHUKA
[Tpusma: N-yronpHas mpu3Ma; rpaHu
46 Y OCHOBAHUS MPU3MBL; IpSIMast U bubnnoreka [JOK
HaKJIOHHAsI TPU3MBI; OOKOBas https://m.edsoo.ru/b4ad63ad
MIOJTHAS TTIOBEPXHOCTH TPU3MBI
47 [Tapamnenenunesn, NpsAsMOYTOIbHBIN bubmuoreka [IOK
napajuieNIeIUIe]] ¥ ero CBOMCTBA https://m.edso0.ru/8a7be683
[Mupamuga: N-yrompHasi mupaMua,
TPaHU U OCHOBAHUE IMHPAMHUJIBI;
48 621(03215{ Y TIOJTHAst HOBSpXHOI[CTL bubmmorexa LIOK
https://m.edsoo.ru/fblcd0a5
MUPAMHU/IBL; IPABUIIbHAS U
yceu€HHasi TupaMuIa
[TpaBHIIbHBIC MHOTOTPAHHUKH:
MTOHSITHE TTPABMIIEHOTO BuGmiorexa [IOK
49 MHOTOTpaHHMKA; IPaBUJIbHAS

[IpU3Ma U NIpaBUJIbHAS IUPAMUJIA;
IIpaBUJIbHAS TPEYTOJIbHAS ITUPAMUAA

https://m.edso0.ru/074c8865
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U TIPaBUJIBHBIN TETpadp; KyO
[IpencraBieHne 0 NpaBHIBHBIX

MHOTOTPaHHHUKAX: OKTadp, 1
JOJICKadAP U UKOCAdIP.

bu6nmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETPUS OTHOCUTEIIBHO TOUKH,
MPsIMOH, MIIOCKOCTU. DJIEMEHThI bubnnorexa [JOK
CHMMETPHH B IIHPAMHIAX, https://m.edsoo.ru/b9e777d9
napasuieNienumne1ax, NpaBUIbHbBIX

MHOI'OrpaHHHUKax

BrrurciieHue 3JeMeHTOB
bubmuoreka [{OK

1 pEO 1
MHOTOTPAHHIKOB: peopa, https://m.edsoo.ru/6cdbecef

AuaroHaliv, yribl

[Tomane 60KOBOM MOBEPXHOCTH U

IIOJIHOM ITOBEPXHOCTHU IIPSAMOM

IIPU3MBI, IUIOIIA(b OCHOBAHUH, 1
TeopemMa 0 OOKOBOM MOBEPXHOCTH

IIPSAMOM TIPU3MBI

bu6nmorexa LIOK
https://m.edso0.ru/37d84157

[Tomane 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTH MIPABUILHOM

- 1 bubmuoreka [{OK

p aMHf[H’ feopema o mom_,a A . https://m.edso0.ru/5603e30b
OOKOBOI TOBEPXHOCTH YCEUEHHOM
TUPaAMUJIBI
KonTponbhas pabota no teme 1 1 bu6muoreka [JOK
"MHororpaHHuKkH" https://m.edsoo.ru/a95f5c04
[TousTre 06 00BEME 1 but6mmorexa [IOK
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https://m.edsoo.ru/7ad0020b

57 O0BEM TUpamMu bl bubmorexa [OK
https://m.edso00.ru/235171b3
58 O06BEM nupamMuIb1 bubmmorexa LIOK
https://m.edsoo.ru/f47dfefd
59 O0BEM upamMuIbI bubmmorexa LIOK
https://m.edso00.ru/79¢10312
60 O0BEM TUpaMu bl bubmmorexa [IOK
https://m.edsoo.ru/2faadc3f
61 O0BEM TTPU3MBI bubmmorexa [IOK
https://m.eds00.ru/79853608
) bu6nmorexa LIOK
62 OOBEM U3 https://m.edso00.ru/1e053890
n bu6nmorexa LIOK
63 OObEM mpu3MbI https://m.edsc])lo.ru/482d3f51
64 KonTponbHas padbora no teme bubmmnoreka HOK
"O0BEMBI MHOTOIPAaHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpenue, o6o0IIeHNE
65 CcHUCTeMaTU3als 3HaHH. bubnuoreka [IOK
[TocTpoeHue ceyeHuit B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTrOopenue, 06001IEHNE
CHUCTEMaTH3aIUs 3HAHHH.
66 BLIchneHHeupaCCTosIHHfI: MEXITY bubmmorexa LIOK

ABYMSA TOYKaMH, OT TOYKHU JO

IIPSIMOM, OT TOYKH JI0 IUIOCKOCTH,

https://m.edsoo.ru/f7792ba9
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67

68

ME¥K]1y CKPEIIUBAOIMMUCS
MPSAMBIMHA

HtoroBast kKoHTpoJIbHAs paboTa

[ToBTopenue, 06001IEHNE
CHCTEMAaTHU3alus 3HAHUH.
BeruuciieHne yriioB: Mexy
CKPEIIMBAIOIIUMUCS IPSMbBIMH,
MEXy TIPSIMO H ILIOCKOCTBHIO,
JBYI'PaHHBIX YIJIOB, YIIIOB MEXKIY
IUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Marematuka. ['eomerpus. ba3oBwiii ypoBenb: 10 kmacc: yueOHuk / A.I.Mep3nsak, JI.A.
Homuposckuii, B.b. [Tononckuit u ap. — 3-e u3a., crepeorun. — M.: Benrana-I'pad, 2020. —
208 c.: un. — (Poccuiickuil yaeOHHK).

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

Marematuka. ['eomerpusi. ba3oBbliit ypoBens: 10 xmacc: yueOHuk / A.I.Mepsmsk, I.A.
Homuposckuii, B.b. [Tononckuit u ap. — 3-e u3a., crepeorun. — M.: Benrana-I'pad, 2020. —
208 c.: un. — (Poccuiickuii yueOHUK).

MaremaTtnka : anreOpa W Hadajla MaTEeMaTHYEeCKOrO aHaln3a, reoMerpus. [ eomerpus.
bazoBerit ypoBens : 10 kimace : Mmetonudeckoe nocodue / E. B. bynko, A. I'. Mep3nsik, B. b.
[Tomonckuii, M. C. Skup. — M. :Benrana-I'pad, 2020 — 69 c. : un. — (Poccuiickmii
yueOHUK).

MaremaTtuka : aiaredpa M Hayala MaTeMaTUYEeCKOro aHajiu3a, reoMmerpus. l'eomerpus.
bazoBerii ypoenr : 10 wmacc : mumaktudeckwe wmarepuanel / A. . Mepsnsak, B.
b.ITononckuii, E.M. PabunoBuu u ap.. — M. :Benrtana-I'pad, 2020 — 128 c. : nim. —
(Poccuiickuii yueOHUK).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
CaiiTsl 11 yyaluxcs:

1.Ounuxuoneust st gererd  http://the800.info/yentsiklopediya-dlya-detey-matematika
2.DHUUKIONEUs IO MaTeMaTHKe
http://www.krugosvet.ru/enc/nauka_i_tehnika/matematikas/ MATEMATIKA.html
4.CripaBOYHHK 110 MaTeMaTHKe IS IKOJIBHUKOB http://www.resolventa.ru/demo/demomath.htm
5. Maremaruka oH-naiin  http://uchit.rastu.ru

CaiiThl 1151 yUnTeIs:

1)http://www.prosv.ru - caiit usnatenscra «IIpocBerenne» (pyopruka «MaremaTuka)
2)http:/www.mnemozina.ru - caiit uzgarensctBa MuemosuHa (pyopuka «MaremaTikay)
3)http:/www.drofa.ru - caiit u3narensctBa JIpoda (pydpuka «MarteMaTHKa)

4) Ypoku, KOHCIIEKTHI.

Pesxxum moctyma: www.pedsovet.ru

5) Enunas koyiekiusi 00pa30BaTelIbHBIX PECYPCOB.

Pexxum nocrtyma: http://school-collection.edu.ru/

6) deaepanbHbIi HEHTP UHOPMAIIMOHHO — 00Pa30BaTEIILHBIX PECYPCOB .

Pexxum noctyma: http://fcior.edu.ru/

7) Caitr ®UITA
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8) Pexxum noctyma http://www.fipi.ru/
9) www.sch2000.ru
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