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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS JJIsi 00YyYaIOLIHXCS
10 —11 kmaccoB pa3paborana Ha ocHOBe denepasbHOTO roCyIapcTBEHHOIO 00pa30BaTEIbHOTO
CTaHJapTa CpeIHero oomiero oOpa3oBaHUs, C ydeToM (QeaepanbHOl paboyei Mmporpammbl
BOCTIUTaHMS, a Takxke [loJoxkeHus o CTpykType, mopsake pa3paboTKU M YTBEPXKICHHUS PadOUnX
nporpamm npeameroB (kypcoB) B MOY «COIL Ne 2 r. PrumeBo CapaToBckoii 001acTi.

Peanuzanust mporpamMmbl  00ECIIEUYMBACT OBJAQJICHUE KIIFOYEBBIMH KOMIICTCHIIMSMH,
COCTABJIIIONIMMH OCHOBY JUISI CaMOpa3BUTHS M HENPEPHIBHOTO OOpa30BaHMS, IEIOCTHOCTD
OOMIEKYIbTYPHOTO, INYHOCTHOTO U MTO3HABATEIILHOTO Pa3BUTHS TMYHOCTH 00YYaOLIHXCS.

HEJIA N3YYEHUS YYEBHOI'O KYPCA

BaxHOCTh y4eOHOro Kypca T€OMETPHM Ha YpPOBHE CpEIHEro oomero o0Opa3oBaHUs
00yCJIOBJICHA TPAKTUYECKON 3HAYMMOCTBIO METANPEAMETHBIX W MPEIMETHBIX PEe3yJIbTaToOB
00y4YeHHsI TEOMETPHH B HANpPAaBJICHUHU JIMYHOCTHOTO PA3BUTUS OO0YyYaromuXcs, (OPMHUPOBAHUS
(GYHKIMOHATBHONH MaTeMaTW4ecKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX Y4YeOHBIX IMCHUILIMH.
PazButne y oOydaromuxcsi NMPaBHIBHBIX IPEACTABICHUI O CYIIHOCTH W TPOHUCXOXKICHUH
TCOMETPUYCCKUX a0CTPaKIUii, COOTHONICHUH PEaIbHOTO U UICATIBHOIO, XapaKTepe OTPaKCHUs
MaTE€MaTU4YeCKOW HAayKOM SIBJICHUH U IPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HAayK M pOJIM MATEeMaTHYEeCKOTO MOJEIMPOBAaHHMS B HAYYHOM IIO3HAHWU W B TIPAKTHKE
CHOCOOCTBYeT (OPMHPOBAHUIO HAyYHOIO MHPOBO33PCHUS YYAIIMXCS, a TaKXKe KadecTB
MBILIEHHS], HEOOXOAUMBIX JUISl afalTallii B COBPEMEHHOM OOIIECTBE.

['eomerpust siBIsieTCsT OOHMM W3 0a30BBIX TPEIMETOB Ha YpPOBHE CPEIHETO OOIIEero
o0pa3oBaHUs, TaK KaK OOECIeYrBAaeT BO3MOXKHOCTh HM3YYCHHs KaK TUCIHMIUIMH €CTECTBEHHO-
HAayYHOW HaNpaBIEHHOCTH, TaK M TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MpPU HM3YyYEHUH OOYYaIOUIMMMCSA MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPXKIECHUH B XOJle peIICHUsS
TE€OMETPUYECKUX 3a/1a4, YMEHHE BBIIIBUTaTh M ONPOBEPraTh THIIOTE3Bl HEMOCPEICTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUM 3a7ad eCTECTBEHHO-HAyYHOIro LHUKJIAa, B YaCTHOCTH U3 Kypca
(GU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0macTsaX JesTeIbHOCTH 4YenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHHM W TMPOCTPAHCTBE —
HEO0X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (hopMa OTPaKEHUS OKPYXKAIOLIEr0 MHpA,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO IpeoOpa3oBaHMs  JACHCTBUTEIBHOCTH.
OnepupoBaH#e MPOCTPAHCTBEHHBIMU 00pa3aMu 00BEIUHSIET pa3HbIe BUABI YI€OHOU U TPYIOBOM
NEeSITETbHOCTH, SIBISIETCS OJHUM H3 TPO(ECCHOHANBHO BaKHBIX KAa4eCTB, IMMOITOMY aKTyalbHa
3agada (OPMHUPOBAHUS y OOYUAIOIIMXCSl MPOCTPAHCTBEHHOTO MBIIUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
NEeSITETTHHOCTH 110 MHOTUM HaIPaBIICHHSIM.

Ilens ocBOeHUS MporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypOBHE 00yUEHUS
— o0mieoOpazoBarenbHOE M OOIIEKYIBTYPHOE DPAa3BUTHE OOYJAIOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI U UCIIOIBb30BAHUS CUCTEMATHUYECKUX T'€OMETPHUECKUX 3HAHUHM U
NEHCTBUH, CIIEU(UIHBIX TEOMETPHH, BO3SMOXXHOCTH YCIIEITHOTO TIPOIOJDKCHUST 00pa30BaHuUs 1O
CHEIHUATBHOCTSIM, HE CBS3aHHBIM C MPHUKJIAIHBIM HCIIOJIB30BAaHUEM T€OMETPHHU.

[Iporpamma mo reoMeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYCHA IS OOYYaIOLIMXCS
CpeIHeW IIKOJbl, HE HCIBITHIBABIINX 3HAYMTEIBHBIX 3aTPyAHEHHUH Ha YPOBHE OCHOBHOI'O
obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH



o0mue MaTeMaTHYeCKUe YMEHMsI, CBA3aHHBIE CO CHEIM(UKON Te€OMETPUM U HEOOXOIUMBIE IS
JKU3HU B COBpEMEHHOM oO1iecTBe. Kpome 3T0ro, oHM UMEIOT BO3MOKHOCTb U3yYUTh T€OMETPUIO
Oosee ri1yOOKO, €Clii B JalbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B TEOMETPUUECKUX 3HAHUSIX B
npodeCcCHOHATIBLHOM 1A TEIbHOCTH.

JlocTrkeHHe el OCBOEHUS NIPOrpaMMbl 00€CIIeUNBACTCs PELIEHHEM COOTBETCTBYIOIIMX
3anad. [IpuopureTHpIMU 3a1ad4amMu ocBoeHUs Kypca «I'eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KYJIbTYyphl H

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;

e (dopMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS KaKk o
BOKHEHIINX MaTEMATHYECKUX MOJENSX, [TO3BOJIAIOIIMX OMMCHIBATh M M3y4aTh pa3Hble
SIBJICHUSI OKPY’KAIOLIETr0 MUPA;

e (opMupoBaHME YMEHHMs paclO3HaBaThb Ha 4YEpTEXax, MOJEIAX M B PEaJbHOM MHUpE
MHOT'OI'paHHHMKH U Tejla BpallleHHs;

e OBJIQJICHHE METOJAaMHU pEUIeHHs 3aJad Ha IOCTPOCHMS Ha H300pakeHHsIX
IPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yYMEHHs ONEPUPOBATb OCHOBHBIMH IOHSTUSAMH O MHOTOTPAHHUKAX U
TeJIaX BpAIleHHs U UX OCHOBHBIMH CBOICTBaMU;

e OBJIQJICHUE AJITOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB 331a4; (OpMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNIbHbIE  pacCyXJE€HHUs B  XOJAE  pEIlICHUs
CTEepEOMETPUYECKHUX 3aJ1a4 U 33J1a4 C IPAKTUUECKUM COJIEPKaHUEM;

® pa3BUTHE MHTEIUIEKTYaJlbHBIX W TBOPYECKMX CHOCOOHOCTEM  oOyuaromuxcs,
MO03HABATEIbHOM aKTUBHOCTH, UCCIIEA0BATEILCKUX YMEHUHN, KpUTUYHOCTH MBILIUIEHUS;

e (opmupoBaHue (QPYHKIIMOHAIBHOW TPAMOTHOCTH, PEIIEBAHTHON T€OMETPHH: YMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEHN B
peasbHBIX JKU3HEHHBIX CUTYyallMsIX U NPU H3YYEHUHM JPYTUX YYeOHBIX IPEIMETOB,
NPOSIBJIICHUS] 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHMpPOBAaTH WX Ha S3BIKE
T€OMETPUH ¥  CO3/1aBaTh T'€OMETPHUECKHE MOJENH, NPUMEHSITh OCBOCHHBIN
TFeOMETPUYECKU ammapaT JuIsl peleHus MpPakTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETHUPOBATH U OLIEHUBATH MOJTY4YE€HHbIE PE3yJIbTaThl.

OTIMYHATENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBISIETCSI BKIIFOUEHUE B KYPC CTEPEOMETPUHI

B Hayalle €ro W3yYeHHs 3aJad, pellaeMblIX Ha YPOBHE HWHTYUTHBHOTO TIO3HAHUS, U
ornpeneN€HHbIM 00pa3oM OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTHUMYJIHUPYET MPOTEeKAaHHE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY N3YYEHUIO TIPEIMETa.

[Ipenmourenue OTHAETCS HATIATHO-KOHCTPYKTUBHOMY METONY OOY4YeHHS, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTHUYECKOM
NeSTeNbHOCTH. Pa3BuUTHE TNPOCTPAHCTBEHHBIX TNPEACTABICHUH Yy ydalmMxcsi B Kypce
CTEpEOMETPUH NMPOBOJUTCS 3a CUET peIleHus 3aa4 Ha CO3JJaHUE MTPOCTPAHCTBEHHBIX 00pa30B U
3aJjad Ha OIEpPUPOBAaHUE NPOCTPaHCTBEHHBbIMU oOpasamu. Co3maHue oOpa3a MPOBOIUTCS C
OIIOPOil Ha HAIISTHOCTh, @ ONIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIVIAIHOCTH,
MBICJIIEHHOTO U3MEHEHHS €r0 UCXOJHOTO COACPIKaHUsI.

OcHoBHBIE copepxaTenbHble JuHUM Kypca «l'eomerpunm» B 10-11 k;maccax:
«MHuororpanHukn», «IIpsiMble U TIJIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus», «BekTopsl u
KOOPJMHATHI B MpocTpaHcTBey. DopMupoBaHue JOrMUECKUX YMEHUH pacrpeiessieTcss He TOIbKO



[0 COJAEPKATeNbHBIM JIMHHUSM, HO W MO ToxaM oOOydeHHsl Ha YpPOBHE CpETHEero oOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpamMMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUYeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9YTOOBl  OBJQJICHUE TI'EOMETPUYCCKHMMH TOHATUSMH WM  HaBbIKAMH  OCYIIECTBIISLIOCH
MOCJIEIOBATENIBHO W IIOCTYNATENIBbHO, C COOJIIOJICHHEM INPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IeéOMETPUIECKHX MPEACTABICHUH 00yJarOIINXCs,
pacmupsisi 1 yriayousisi e€, o0pasys IpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IVIAHE

Ha u3yuenue reomerpun otBoauTcs 2 yaca B Hegeno B 10 kinacce u 1 yac B Hegento B 11

KJIacce, BCEro 3a JBa roaa ooyuenus - 102 yaeOHBIX Yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ II0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBoO. [loHATHE
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3anMHOe pacrniosioxkeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIIMECS, NTapaJICIbHbIE U
cKpemuBamomyecss npsamsle. llapamnensHOCTs NpAMBIX M INIOCKOCTEH B IIPOCTPAHCTBE:
napajuleJbHble IPSAMBIE B IIPOCTPAHCTBE; IMApaJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
OPSIMOM M IUIOCKOCTH. YIUIBI C COHAIPABJICHHBIMH CTOPOHAMM; Yrojd MEXKIy MNpSMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IJIOCKOCTEW:  IMAapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX IocKocTel. [Ipocreiime npocTpancTBEHHBIE (PUTYPHI HAa MIIOCKOCTH: TETPAdIp,
KyO, nmapajuienenumnes; NocTpoeH!e CeueHuil.

[lepnieHOUKYIApPHOCTS NOPSAMOM M IUIOCKOCTH: NEPHEHIUKYJISAPHBIE IpSMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApPAJUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYJIPHOCTA IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEpPHEHAUKYJISPHON
IUIOCKOCTH. YTJBl B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO; IABYTPAHHBIN YIoll,
JMHENHBIA yron ABYrpaHHOro yria. [lepneHaukyinsp U HakJIOHHBIE: PACCTOSIHUE OT TOYKH IO
IUIOCKOCTH, PAaCCTOSHUE OT MpPSIMOM 1O TUIOCKOCTH, TPOEKIHs (GUTyphl Ha IUIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MIEPIEHIUKYISIPHOCTH IBYX ILUIOCKOcTed. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHuororpanHuKu

IlonsiTHE MHOIOTrpaHHUKA, OCHOBHBIE DJJIEMEHTBI MHOTIOTPAaHHUKA, BBIIYKJIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrOrpaHHuKa. IIpu3ma: N-yrospHas nmpu3ma; rpaHu
Y OCHOBaHMS MPHU3MBI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAs M TOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapanmnenenunen, NpsAMOYTOJBHBIN Mapajjlesienunen U ero cpoicrsa. [Iupamuaa: N-yromapHas
NUpaMujia, TPaHU M OCHOBAaHUE NHUPaMUJbl; OOKOBask M MOJIHAS MOBEPXHOCTh MNHPAMUIbL;
IpaBWIbHAasg M Yyceu€HHas MNHpamMuaa. OJIEMEHTbl MNpU3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOTPaHHMKU: MOHITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; NpaBUibHAs MpU3Ma M NPaBUIIbHAs
nUpaMu/a; MpaBUIbHAs TPEYrojibHasi MUpaMuia U MPaBUIIbHBIA TeTpasap; Kyo. IlpeacraBienue
O TMpaBWIbHBIX MHOTOTPaHHHMKAX: OKTajap, JoJeKa’Ap U ukocadap. CedeHus OpuU3Mbl U
MUPAMHU/IBI.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUYKH, INPSAMOM, IIOCKOCTH.
DOneMEHTH CUMMETPUH B IMpaMuax, NapaielenuIeax, IpaBuIbHbIX MHOTOTPAHHHUKAX.

Brruncnenue 31€MeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans GokoBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSAMOM NPHU3MBI, IUIONIAJb OCHOBAaHHW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
NpaBWIBHON NMUpaMuibl, TEOpeMa O IUIOIAAM yced€HHOW mnupamuisl. [loHsTne 006 00BEMe.
O0bEM upamMuIbl, MPU3MBIL.

[Tonobusie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IUIOMAASIMH TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KUIIACC

Tesa BpameHus

[winHapuyeckass MOBEPXHOCTb, 00pa3yloolUe IMINHAPUYECKOM IOBEPXHOCTH, OCh
WIMHAPUYECKONM MOBepXHOCTH. LIMIMHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.



Konunueckass moBepXHOCTb, 00pa3yrolMe KOHUYECKOW MOBEPXHOCTHU, OCh W BEpIIMHA
KOHMUYECKOW moBepxHOcTH. KoHyc: ocHOBaHME M BepuUIMHA, OoOpasyromas W OCh; IJIOLIA/b
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yroliue W BBICOTA; OCHOBAaHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIa[b MOBEpXHOCTU cdepbl. Bzaumuoe
pacronioskeHue cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; iomanb chepsl.

N3o00pakeHue Te BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIMHIpa U KOHYCA.

KomOunanuu Tten BpamieHus ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHHUK, ONHCAHHBIA OKOJO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUsI.

[Tonsitie 00 o0béMe. OcHOBHBIE cBoWicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus u3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ 1miomajib cepsl.

[Tonobubie Tena B mpocTpancTBe. COOTHOIICHUS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Ceuenust mwiMHIApa (MapauielbHO MW TEPHCHAMKYISIPHO OCH), CEYEHHUsI KOHyca
(mapaenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BekTopsbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu U B mpocTpancTBe. CiokeHue U BBIYUTAaHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. PaznoxeHue BekTopa MO TpEM HEKOMIUIAaHApHBIM BekTopam. IIpaBuio
napajuienenunena. Pemenue 3aiay, CBA3aHHBIX ¢ IPUMEHEHHEM PABUII IEUCTBHUI C BEKTOPAMHU.
[IpssMoyronbHas cucrema KOOpAMHAT B mpocTpaHcTBe. Koopaunarsl Bektopa. IIpocrelimue
3a/layl B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalsgpHOE NpPOU3BEIEHUE BEKTOPOB.
Brruucnenue yrioB MeXIy NPSIMBIMH U TIOCKOCTSMHU. KoOpaMHATHO-BEKTOPHBIA METOJ MPHU
PELICHNH T€OMETPUUECKUX 3aad.



IIJTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PpE3yAbTaThl OCBOEHHS IpOrpaMMbl ydeOHOro mpeamera «MareMaTHKa»
XapaKTEepU3YHTCA:

I'paiknanckoe BocnnuTanue:

c(OPMHUPOBAHHOCTBIO TPAXKIAHCKOW TMMO3UIMM OOYdYaIOUIerocss KaK akTHBHOTO U
OTBETCTBEHHOT'O YJICHa POCCHUICKOrO OOILIECTBA, MPEJICTABICHHEM O MAaTEeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBJICHHM, Mpolenyp Tpa’kJaHCKOro oOIiecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aHMOJCHCTBOBATh C COLMAJIbHBIMA HHCTUTYTaMH B
COOTBETCTBUH € UX (QYHKIMAMU M HA3HAUCHUEM.

ITaTpuoTHyeckoe BoCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON TPaXKIAHCKOW MICHTHYHOCTU, YBAXKEHUS K MPOILIOMY
U HACTOSLIEMY POCCHUHMCKOM MaTEMaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOM MaTEMAaTHYECKOM IIKOJIbI, K HCIOJIb30BAHUIO ITUX
JOCTHKEHUH B IPYTUX HayKax, TEXHOJIOTHX, cpepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEM pPOCCHIICKOTO Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUN HayKW U JESATEIIbHOCTHIO YU4EHOr0; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOEHHUE
YCTOHYMBOTO OYyIyIIEroO.

JcTeTHYeCKoe BOCIIUTAHHUE:

ACTETUYECKUM  OTHOLIEHWEM K MHpYy, BKJIIOYas 3CTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIIeHUH, PpacCykIE€HUH; BOCIPUUMYHUBOCTBIO K
MaTe€MaTUYECKUM acleKTaM pa3IudyHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 370POBBIO
(3mopoBoe mHTaHue, cOaTaHCUPOBAHHBIA PEKUM 3aHATHI M OTHAbIXA, peryjsapHas (uzndeckas
AaKTUBHOCTh); (PU3NYECKOTO COBEPIICHCTBOBAHUS, NP 3aHATUSAX CIOPTUBHO-03/JOPOBUTEIILHON
JIEATEIBbHOCTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IIEHHOCTU TPYAOJIOOUS; MHTEPECOM K Pa3IMYHBIM
cdepam mpoecCHOHATBHON J1eATENbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPHIIOKEHHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayliel mpodeccuu U peanr3oBbIBaTh COOCTBEHHbBIE
’KU3HEHHbIEC IIJIaHbl; TOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa30BaHHMIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEHl J>KU3HU; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
PELICHUH IPAKTUYECKUX 3a]]a4 MAaTEeMaTH4YeCKOM HApaBIE€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBIO JKOJOTUYECKOW KYNIbTYpbl, NMOHUMAaHHEM BIUSHUS COLHUAIbHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE TNPUPOJHONW M COLMAIBHOM Cpeibl, OCO3HAHUEM
r100aIbHOTO  XapakTepa JKOJOTMUECKHMX MpoOJieM; OpUEHTAalue Ha  NpPUMEHEHHUE
MaTeMaTUYeCKUX 3HAHUN Ui pelieHusl 3a7iad B 00JIacTU OKpYXKaroule cpeibl, MIIaHUPOBaHUS
MTOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPY>KAOLIEN CPEJIbl.

IleHHOCTH HAYYHOTO MO3HAHMSA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKHU W OOIIECTBEHHOI MPAKTUKU, TOHHMMaHUEM MaTeMaTUYeCKOW HAayKH Kak cgepbl



YeJIOBEYECKON NESATEIIbHOCTH, 3TANoB €€ Pa3BUTUS U 3HAYUMOCTHU Ul Pa3BUTHS LUBUIN3AIUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKU M MaTeMaTU4YeCKOW KyJIbTypOol KaK CpPEJCTBOM I103HaHUs
MHUpPA; TOTOBHOCTBIO OCYILIECTBJISATh IIPOEKTHYKHD M  MCCIEIAOBATEIbCKYIO JEATEIbHOCTh
WHAUBUAYAJILHO U B TPYyIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaTbl OCBOCHUS MPOTrPaMMBI yUeOHOTO mpeamMeTa «MareMaTHKay
XapakTepU3yIOTCd  OBJAJEHHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCMEUaMi,
VHUBEPCANILHLIMU ~ KOMMYHUKAMMUBHBIMU — OCliCMBUAMU, — YHUBEPCANbHLIMU — PecyIsimUSHbIMU
OelicmeusmMu.

1) Vuusepcanvhvle noznasamensmsle oeticmeus, obecnevusaiom Gopmuposarue 6a308bix
KOZHUMUBHBIX NPOYECCco8 00YUarowuxcsa (0ceoeHue mMemooo8 NO3HAHUSA OKPYHCAIoWe20 Mupd,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUS:

® BBIBIATH M XapaKTepPU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEMaTHYEeCKUX OOBEKTOB,
MOHSATUN, OTHOIICHUN MEXIy MOHATUIMU; (HOPMYIUPOBATH OINPEACIICHHS MOHSITHIA,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PHUKAINU, OCHOBAHHS JJIs1 0000IIeHNUs
U CpaBHEHUS, KPUTEPUU MPOBOIUMOTO aHATIU3a;

® BOCIPUHHUMATH, (POPMYTUpPOBATh W MPEOOPA30OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHUIaTeNIbHbIE, EANHUYHBIC, YACTHBIE U O0IIUE; YCIOBHBIE;

® BBIABIATH MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (paKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX; MpeAjaratb KPUTEPUH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JlefaTh BBIBOJIBI C HMCIOJBH30BAHHEM 3aKOHOB JIOTUKH, JACTYKTHBHBIX U WHIYKTHBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

® MPOBOJUTH CAMOCTOSTENLHO JOKAa3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHHH (TpsSMBbIe
U OT TIPOTHBHOTO), BBICTPAWBATh AaAPryMEHTAllUI0, WPHUBOJAUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJIEHUS U BBIBOIBI;

e BbIOMpaTh cnocob pemieHHuss y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHus, BpIOUpaTh Hanbosiee NOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® 1CNOJNB30BaThb  BONPOCHI  KAaK  MCCIENOBAaTENbCKUN  MHCTPYMEHT  IO3HAHMS;
dbopMyIHUpOBaTh BOMPOCHI, PUKCUPYIOIINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABINBATh
HUCKOMOE U JlaHHO€, (OpPMHUpPOBATH THUIIOTE3y, APIrYMEHTHUPOBATH CBOIO IO3UIHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEI0BaHUE II0
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OO0beKTa, SBIEHHUS, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, SIBJICHUSIMH, IPOLIECCAMU;

® CaMOCTOATENIbHO  (hOpMyJHpoBaTh OOOOIIEHHMS U  BBIBOABI 10  pe3yibTaTam
NPOBEAEHHOTO HAOJIOCHNS, UCCIICAOBAaHMs, OLEHUBATh IOCTOBEPHOCTh MOJIYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIIICHHMIA;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BBIABUTATh MIPEIIOI0KECHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBUSIX.

Patora ¢ unopmanmeii:



BBISBIISITH AePUIMTHI MHPOPMAINH, TaHHBIX, HEOOXOAMMBIX JJIsi OTBETa Ha BOMPOC U
JUISL pEIICHUS 3a/1a4H;

BbIOMpaTh MHQPOPMAIMIO M3 HUCTOYHHKOB pa3IUYHBIX THUIIOB, AaHAJIU3UPOBATb,
CUCTEMAaTHU3UPOBATh U HWHTEPIPETHUPOBATH MHGOPMAIUIO PA3IUYHBIX BUIOB U (GOpM
IIPEJICTaBJICHHUS];

CTPYKTYpUpOBaTh HMH(OpPMALMIO, TPEACTaBIATh €€ B pasNUuHbIX (opmax,
WLTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAA&KHOCTh HMHGOPMAlMM IO CaMOCTOSTENbHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) VHhusepcanvhvle KOMMYHUKAMUGHbIE Oelicmeus, 00ecneuusarom c@hopmupoeanHoCms

COUUAJIbHBLIX HABbLIKOB 06yqai0muxc;z.
Oomenue:

BOCIIPHHUMATH U (HOPMYJIHPOBATH CYXKJICHHUS B COOTBETCTBHU C YCIOBUSIMU H LICISIMH
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U
IMUCbMCHHBIX TCKCTAX, AaBaTb MOSACHCHHA 110 X004y pCHICHUA 3ada4l, KOMMCHTUPOBATb
HOJTyYCHHBIH Pe3ysIbTar;

B X0JIe 00CYKJCHUS 3aJaBaTh BOIIPOCHI I10 CYLIECTBY 00CYKJaeMOil TeMbI, TPpoOIIeMBI,
periaeMoil  3aJa4yM, BBICKa3blBaTh WHJCH, HAICJICHHBIE HA [OUCK pCIICHUS,
COIOCTAaBISITh CBOM CYXICHUS C CYXKICHUSIMH [JPYIHX YYaCTHHUKOB JHAJora,
00OHapY>KUBATh Pa3IMUMe U CXOJCTBO MO3UIHIA; B KOPPEKTHOH Gopme GPOopMyITupoBaTh
pa3HorJIacusi, CBOM BO3PayKECHUS;

NPEACTABIATE PE3YIbTAThI PCIICHUA 3aJa4r, SKCIICPUMCHTA, UCCICAOBAHMsA, ITPOCKTA,
CaMOCTOSATENIFHO BBIOMpATh (OPMAT BBICTYIUICHHS C y4ETOM 3a/ad NPE3CHTAlud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyanunuecTtBo:

NOHUMAaTh M MCIIOJb30BaTh NMPEUMYILECTBA KOMAaHIHON M MHIMBUAYaJIbHOW pabOThHI
IpU pelleHuu Y4eOHbIX 3ajJay; MPUHUMATh 1€Jb COBMECTHOW JEsTeNbHOCTH,
IUIAHUPOBAaTh OPraHM3allMI0 COBMECTHOM paboThl, pachpenenartb BHIbI padoT,
JIOTOBAapHUBAaThCs, OOCYXJaTh IpOLECC M pe3yinpTaT padoThl; 0000IIaTh MHEHUs
HECKOJIbKUX JIIOJEH;

y4acTBOBAaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUsI, 0OMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOK YacTb pPabOThl M KOOPAMHHMPOBATH CBOHU
JNENCTBUS C IPYTUMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOEr0 BKJIaJa B 00U
MPOAYKT MO KPUTEPHAM, CHOPMYITHMPOBAHHBIM YyUaCTHUKAMU B3aUMOJCHCTBHUS.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom GopmMuposanue CmviCilo8bix
YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranusauus:

COCTaBJIATH TIJIaH, AITOPUTM PELISHUS 33J]auH, BBIOUPATh CIIOCO0 pEeIIeHus ¢ yU4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ yUETOM HOBOI HHQOPMAIIHH.

CaMOKOHTPOJIb:

BJIQJIETh HABbIKAMHU II03HABATENbHOM pedIeKCUM KaK OCO3HAHUS COBEPIIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX MPOLECCOB, WX pe3ylbTaToB; BIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJIA MpoLiecca M Pe3ysibTaTa PEIICHUs] MaTeMaTHUYeCKOM
3a/1a4u;



® TpPEIBUAETh TPYAHOCTHU, KOTOPhIE MOTYT BO3HMKHYTh IIPH PEIICHUM 3a]a4l, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;
® OIEHUBaTh COOTBETCTBHE pe3ylbTaTa LEIH M YCIOBUSAM, OOBSCHATH MPUYHUHBI
JOCTHXKEHUSI WIM HEIOCTHKEHUS pPE3yJbTaTOB JAEATEIbHOCTH, HAXOAUTh OLIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.
MNPEIMETHBIE PE3YJIBTATHBI
10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX IIPU PEIICHUU F€OMETPUUYECKUX
3ajad.

OnepupoBaTh MNOHATUSIMU: TAPAUIEIBHOCTh M MEPHEHAUKYISIPHOCTh MPSMBIX U
IIJIOCKOCTEM.

KnaccugunmpoBars B3auMHOE pacloI0KEHNUE MPSMBIX B IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUAMHU: JIBYTPAaHHBIA Yroj, TpaHH [ABYIPaHHOTO yria, pedpo
JIBYTPAHHOTO yria; TWHEHHBINA yroil ABYTPaHHOTO YIIIa; TpajycHas Mepa JBYTPaHHOIO yria.

OrnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBI MHOTOTPAaHHUK,
3JIEMEHTBHl MHOTOTPaHHUKA, IPAaBUIbHBI MHOTOTPAHHHUK.

Pacnio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHHKOB (MMHUpaMHAa; MPU3Ma, MPSMOYTOIbHBIN
napasuienenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHS I KjacCUUKAIUU
(BBIMMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHHMKH; TPABUJIbHBIE MHOTOTPAaHHUKH, TMPSMbIE |
HAKJIOHHBIE IPU3MBI, TapalIeIemUIe/Ibl).

OnepupoBaTh NOHATHAMU: CEKYyIIas INIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB.

OOBSICHATH NPUHIIUIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIEIOB.

Crtpouth ceueHuss MHOTOIPAHHUKOB METOJIOM CJI€JIOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEkKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaXOXACHHE TEOMETPUYECKHMX BEIMYMH 1O oOpaslaM WIu
aNIropuT™MaM, IMPUMEHSS HU3BECTHBIE AHAJIUTHUUECKHE METOJbl IMPU PEHIeHUH CTaHAApTHBIX
MaTeMaTUYeCKUX 3aJad Ha BBIUMCIEHHE PACCTOSHUN MEXJy IBYMS TOYKAMH, OT TOUKH JI0
MPsIMOH, OT TOYKH /10 TUIOCKOCTH, MEXAY CKPEIIMBAIOIIMMUCS MPSIMBIMHU.

Pemare 3amaun Ha HaxOXICHHE TEOMETPUYECKHUX BEIMYMH 1O o0paslnaM WiId
aNIropuT™MaM, IMPUMEHSS HU3BECTHbIE AaHAJUTHUYECKHE METOJbl IMPU PEHIeHHH CTaHAApTHBIX
MaTeMaTUYeCKUX 33/1a4 Ha BBIYHUCICHHE YIJIOB MEXAY CKPELIUMBAIOIIUMUCS MPSIMBIMH, MEXIY
IPSIMON U TJIOCKOCTHIO, MY TUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boruncnsate 00bEMBI U TIONIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
npuMeHeHHeM (GOpMYJ; BBIUUCISATH COOTHONICHUS MEXIy IUIOMIAASMH TOBEPXHOCTEH,
00BEMamMH MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMU: CHMMETPUS B IPOCTPAHCTBE; IIEHTP, OChb U IIOCKOCTh
CUMMETPUU; EHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Brekarp, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHuecKux GUrypax, mpeiCcTaBlICHHYIO Ha YepTexaxX U pUCYHKaX.

[IpumensiTb reomerpuueckue (akTbl s pElIeHUs CTePEOMETPUYECKHX 3ajad,
MPEANOaratoMX HECKOJIbKO IIaroB PEIICHHs, €CIM YCJIOBHUS MPUMEHEHHUs 3aJlaHbl B SIBHOU

dopme.



[IpuMeHsTh TpoCTeiine MPOrpaMMHBIE CPEICTBa U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3a/1au.

IIpuBoauTh IpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEHM B MPUPOAE M KU3HHU,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[TpuMeHsTh TONyYyeHHbIC 3HAHHUS HA MPAKTUKE: aHAIU3UPOBATh peajbHbIE CUTYAllMH U
MNPUMCHATH HN3YUCHHBIC IIOHATUA B mponecce IIOHUCKa pelicHuA MaTEMAaTUYCCKU
chopMyITMpPOBaHHOW NPOOIEMBbI, MOAETUPOBATh pPEATbHbIE CHTyallUd HA S3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENIU C HCIOJB30BAaHUEM TI'€OMETPUUYECKUX MOHSTUH U TEOpEM,
anmnapara ajireOpsl; peniaTh NpakTUYecKue 3a1a4u, CBsI3aHHbIE C HAXOXKJACHUEM F€OMETPUUECKUX
BCJIMYHH.

11 KUIIACC

OnepupoBatb MOHSITUSMU: UIMHpUYECKast MOBEPXHOCTb, oOpa3ymomiue
WIMHIPUYECKON OBEPXHOCTH; IIHJIMHIP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoLIie KOHMUECKON
MOBEPXHOCTH, KOHYC; ChepruiecKas HOBEPXHOCTb.

PacrioznaBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map).

OOBSCHATH CIIOCOOBI MOJTyYEHUS TEIl BpallleHUs.

KnaccuduiupoBaTs B3auMHOE paciooKeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOI CETMEHT, OCHOBAHUE CETMEHTA, BbICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHUE APOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Bbruncnsate 00bEMBI U TUIOIMIAIU TOBEPXHOCTEH TeN BpallleHUs, TEOMETPUUYECKUX Tel C
npUMeHeHneM (HOopMyIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHMK, BIUCAHHBIM B cdepy M OMNMCAHHBII OKOJO
cthepsl; chepa, BOUCaHHAS B MHOTOTPAaHHUK UJTH TEJIO BPAIICHHUS.

BbIYHCHSTE COOTHOIIEHHS] MEXAY IUIOMIAAIMU TOBEpXHOCTEH M 00bEMaMU MOIOOHBIX
TeN.

N300paxarh u3yyaemble (UIYpbl OT PYKHM U C IPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
HHCTPYMEHTOB.

BBINOMHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYp: BUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI T€J BPAIICHHUS.

W3Brekatb, MHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh UHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKux GUrypax, NpeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

OrniepupoBaTh NOHITHEM BEKTOP B IPOCTPAHCTBE.

BrInonaHATh ACHCTBUSA CIOKEHUSI BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXKEHHUSI BEKTOpa
Ha YKCI0, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaJJatoT.

[IpuMeHATh MpaBUIIO MapasuIeICNIIE A,

OnepupoBaTh MOHATUSMHU: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, Yrojl MEXIYy BEKTOpPAMH, CKaJISPHOE
MMPOU3BCACHUEC BEKTOPOB, KOJJIMHCAPHBIC U KOMILJIAHAPHBIC BEKTOPHI.

HaxoauTb cyMMy BEKTOPOB U MPOU3BEJCHHE BEKTOPA Ha YHCIIO, YOl MEXKIY BEKTOpaMH,
CKaJIIPHOE MPOU3BEACHUE, PACKIIAIbIBATH BEKTOP MO IBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTp reoMmerpuueckue (akTbl [ PELUICHUS CTEPEOMETPHUYECKHX — 3ajad,
MPEOoJIaraloliuX HECKOJbKO IIaroB PEUICHHs, €CIU YCIOBUS NMPUMEHEHHS 3aJaHbl B SBHOMN
dopme.

Pemiate mpocreiiiivie reoMeTpuYECKUe 3a/1a4yi Ha MPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
MeTo/a.



Pemare 3agaum Ha JOKa3aTEIbCTBO MATEMATHYECKHX OTHOIICHHHA W HAXOXACHHE
TreOMETPUYECKUX BEJIIMYMH MO 00pa3laM MM aJITOPUTMaM, IMPUMEHsSI U3BECTHBIE METOAbI IpU
pEILIEHNH CTaHIaPTHBIX MaTEMaTUUECKUX 3ajau.

[IpuMeHATh NPOCTEHUIINE MPOTPAMMHBIE CPENCTBA U JJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI IIPH PEIIEHUU CTEPEOMETPUUECKHX 3a]au.

[TpuBoauTh nOpHUMEpPHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEW B MPUPOAE M JKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIpuMeHATh NOJyYyeHHBIE 3HAHWS Ha INPAKTUKE: aHAIU3UPOBATh PEaJbHbIC CUTyallMd U
IPUMEHATh  M3YYEHHBIE TIOHATHA B  IPOLECCE IOMCKAa PEIICHHA  MaTeMaTU4eCKU
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEATbHbIE CHTyallUd HA S3bIKE T'€OMETPHH,
UCCJIEN0BATh IIOCTPOEHHBIE MOJEIU C HCIIOJIb30BAHMEM I'€OMETPUYECKHUX IOHATUH U TEOPEM,
anmapara anreOpbl; penaTh IpakTHYECKUE 3a1a4u, CBSI3aHHbIE C HAX0XKJICHUEM T€OMETPUUYECKUX
BEJIMYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
3 [lepnieHIUKYNSPHOCTD MPSAMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
3) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna Bpamenus 12

OOBEMEBI TEN 5

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001IeHNE, 7 1

cUCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiieckue fI[Sy‘IEHPIH :)lﬁ[()l;l;OBaTeanue
padoThI padoTsbI pecypesI
OCHOBHBIE TIOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, INOCKOCTh, TPOCTPAHCTBO.
1 [IpaBuna n300pakeHus: HA PUCYHKAX: 1 0 0
n300pakeHMsI IIIOCKOCTEH, MapaueIbHbBIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
2 [TonsiTHe: MepeceKaronuecs MIOCKOCTH. 1 0 0
[onsaTune: nepecekaromuecs npsiMast 1
3 1 0 0
IUIOCKOCTb.
3HAKOMCTBO C MHOTOI'paHHUKAMH,
4 N300paXeHIEe MHOTOTPAaHHUKOB Ha 1 0 0
PHUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKaX
5 HauanbHble cBeieHus 0 Ky0e U mupamue, 1 0 0
UX Pa3BEPTKU U MOJIEIH.
6 CeueHnss MHOIOIPaHHHUKOB. 1 0 0
7 [TonsiTHE 06 aKCOMaTHYECKOM 1 0 0
MIOCTPOCHHUU CTEPEOMETPHH.
AKCHOMBI CTEPEOMETPHUH. 0 0
CrneicTBHSI M3 aKCHOM CTEPEOMETPHH. 0 0
10 Pemenue 3amau no treMe: "AKCHOMEI 1 0 0
CTEPEOMETPUU U CIEACTBUS U3 HUX".
11 B3anmMHOe pacronokeHue mpsMbIX B 1 0 0




IIPOCTPAHCTBE: NIEpPECEKAIOIIMECS,
napajulesIbHbIe U CKPEIIUBAIOIINECs
npsiMble

12

[TapamienbHOCTh IPSMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE: NapalIe/IbHbIE MPSIMBIE B
MPOCTPAHCTBE; NapaLIEIbBHOCTh TPEX
MPSIMBIX

13

14

[TapamienbHOCTh NPSMBIX U IJIOCKOCTEN B
npocTtpancTie: [lapamienbHOCTh IPAMON U
IJIOCKOCTH

Yriel ¢ COHAITpaBJICHHbBIMH CTOPOHAMUA

15

Yrois Mexay NpsIMBIMHU B IIPOCTPAHCTBE

16

17

Pemtenue 3a1a4 mo Yromn Mexay npsiMbIMU
B IIPOCTPAHCTBE

[TapamienbHOCTD MIIOCKOCTEMN:
napaJuleJIbHbIE MIII0OCKOCTH

18

19

20

CaolicTBa napauieabHbIX IIOCKOCTEN

[Tpocreiimme npocTpaHCTBEHHBIE (PUTYPBI
Ha IJIOCKOCTHU: TeTpadp, KyoO,
napaeenumnes]

ITocTpoeHue ceuenui

21

22

ITocTpoeHne cedyeHnii MHOTOI'PaHHHUKOB.

KonTtponsHas padora no teme "[Ipsimbie u
IUIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN"

23

[lepnenauKyISIpPHOCTD IPAMOMN U
IIJIOCKOCTH: IIEPIICHIUKYJIIIPHBIC NIPSMBIE B
IIPOCTPAHCTBE




24

[IpsiMble napaenbHble K INIOCKOCTH.

25

26

[Tpsimble eprieHANKYASPHbIE K MIIOCKOCTH.

[Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U
IJIOCKOCTH

27

Pemenue 3anau no teme:"[Ipu3nak
NEPIEHIUKYIISIPHOCTH IIPSIMOMN U
IJIOCKOCTH".

28

29

Teopema o psAMoi epreHANKYIIPHON
IJIOCKOCTH

Teopema o psAMoit epreHANKYIIPHON
IIOCKOCTH

30

31

32

Pemenue 3amgau o teme: "Teopema o
IpSIMON NEPIEHIUKYIIIPHON M1ockocTr".

HepHeHI[I/IKYHHp M HAaKJIOHHBIC.

IlepnieHauKyYIsIp ¥ HAKJIOHHBIE: PACCTOSTHHE
OT TOYKH J0 INIOCKOCTH.

33

34

[TeprieHIUKYISIp ¥ HAKIIOHHBIC: PACCTOSTHUE
OT MPAMOU J10 INTIOCKOCTH.

Pemenue 3amay mo teme : "lleprnenaukynsap
M HaKJOHHEIE".

35

VYTIIBI B IPOCTPAHCTBE: YIOJI MEXKIY
IIPSIMOM U INIOCKOCTBIO

36
37

JIByrpaHHBI yrou.
JInHeNHbIN yroil ABYTpaHHOIO yria.

38

39

IlepneHquKyISPHOCTD MIIOCKOCTEM.

[Ipu3Hak nepneHANKYISPHOCTH ABYX
IIJIOCKOCTEN




40

[IepnieHIUKYIAPHOCTD INIOCKOCTEN:
IPU3HAK NEPIEHAUKYIIPHOCTH JBYX
IIJIOCKOCTEN

41

42

Teopema 0 TpEX NepHEeHAUKYIIAPax

Pemenue 3anad no teme:"Teopema o TpEx
NeprHeHauKyspax”.

43

O06o0marmui ypok 1mo Teme:
"IlepneHUKYISIPHOCTD MPSAMBIX U
IUIOCKOCTEH. YTOJI MEeXIY IPSIMBIMU U
IJI0CKOCTSIMU"

44

KonTtponbsHas pabora mo Temam
"TleprnieHAUKYISIPHOCTD MPSIMBIX U
miockocte" n "Yribel MeXy NPSAMBIMU U
IUIOCKOCTSIMU"

45

ITorsarue MHOTI'OrpaHHHUKa, OCHOBHBEIC
3JICMCHTBI MHOI'OI'PAaHHHWKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOTOTPaHHHUKH, pa3BépTKa
MHOT'OT'paHHHUKa

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIpsIMasi ¥ HAKJIOHHAs
pU3MBbL; OOKOBasl U MOJIHASL TOBEPXHOCTh
IIPU3MBI

47

48

[Tapamenenunen, IpsAMOYIrOJIbHbIN
napaJuIeIIeIUIe] U €T0 CBOWCTBA
IInpamua: N-yrojapHas nUpaMuaa, TpaHy U
OCHOBaHME HPaMHUJIbl; OOKOBAs M MOJIHAS
[IOBEPXHOCTB NTUPAMU/IbI; IPABUIIBHAS U
yCedu€HHas MUpaMuaa




49

50

HpaBI/IJIBHble MHOT'OI'PpaHHUKHA: ITIOHATUC
IPaBUIBHOIO MHOTOTPAHHUKA; IIPAaBUIIbHAS
pU3Ma U paBUIIbHAs MUPAMUIA;
IpaBUJIbHAS TPEYroJbHAas MUpaMua u
IPaBUIBHBIN TETpa’ip; KyoO
IIpencrasienue o NpaBUIBHBIX
MHOI'OI'paHHHMKAaX: OKTa3p, JOJACKa’Ip U
UKOCa3p.

o1

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, IIPSIMOH, TUNIOCKOCTH.
DeMEHTbl CUMMETPHUH B UpaMuax,
napajuiejaenunenax, NpaBuiIbHbIX
MHOI'OIPaHHHUKAX

52

53

54

55

Briuncnenune 3i1eMeHTOB MHOTI'OIr'paHHUKOB!:
pé6pa, TuaroHasnu, yribl

[Tnomanb 60KOBOM MOBEPXHOCTU U MOJIHON
MIOBEPXHOCTHU MPSAMOM IPU3MBI, IIIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOM
ITOBEPXHOCTHU MPSIMOM MPU3MBI

[Tnomaas 60KOBOI MOBEPXHOCTH U
MIOBEPXHOCTHU IIPaBUIbHONU NMUPAMHUIBI,
TeopeMa O IUIOIAA OOKOBOI IOBEPXHOCTH
YCE4EHHOU IMUPAMHU/IbI

KonTtponbHas pabora o Teme
"MHororpaHHukm"

56
57

[Moustue 00 00BEME

O0BEM TUpaMHUTBI

58

®opmyna 00bEMa MUpaMUIbIL.




59 Haxoxnenne o0bEMa mupaMubI. 1

60 Pemenue 3amay 1o teme: "O0BEM 1
nupamMub"

61 O0BEM TIPU3MBI

62 dopmyna 00bEMa TPU3MBI.

63 Haxosxnenue o0b€Ma Mpu3Mbl.

64 KonTtponsHas padora no teme "O0bEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpEeHuEe, 0000IIEHUE CUCTEMATH3AIHSI

65 3HaHu#. [locTtpoeHue ceueHnii B 1
MHOTOTPaHHHUKE
[ToBTOpeHue, 0000IIEHUE CUCTEMATH3AIHSI
3HaHUH. BbIunciieHue paccTOSIHUN: MEXITY

66 JIBYMsI TOYKaMH, OT TOYKH 10 IPSIMOH, OT 1
TOYKH JI0 THIOCKOCTH, MEXITY
CKPEIIUBAOIIUMUCS TTPSIMBIMHU

67 HToroBas KOHTpoOJIbHAsA paboTa 1
[ToBTOpenue, 06o0IIEHNE CUCTEMaTH3aIUs
3HaHUU. BBIYKCIIEHNE YTIIOB: MEXKIY

68 CKPEIMBAOIIUMHUCS MPSIMBIMH, MEXKITY 1
MPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEX]y IIOCKOCTSMHU

OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paauyc, 1namerp;
TUTOIIAIb IOBEPXHOCTH CHEPHI
B3aumnoe pacrnonoxenue chepsl 1
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[yt IpruvecKas MOBEepXHOCTb,
o0pa3yrolne UIMHIPHIECKOM
IMOBEPXHOCTHU, OCb III/IHPIHI[pH[IeCKOﬁ
TIOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIas 1 och;
IUIOIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTH

N300paxkeHne NUINHAPA HA TIIOCKOCTH.
PazsépTka unnunapa. Ceuenus
UIMHIPA (TI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHAUKYISIPHON OCH ITUITUHIPA)
Konundeckast moBepXHOCTh, 00pa3yroIime
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON TOBEPXHOCTHU




Konyc: ocHOBaHue U BepIIKHA,
o0pa3yromias 1 ock; IIIOLaaAb OOKOBOW U
IIOJIHON TTOBEPXHOCTH

Yceu€HHbI KOHYC: 00pa3yromme u
BBICOTA; OCHOBAaHHUA X OOKOBas
MMOBEPXHOCTh

10

N3006paxeHune koHyca Ha MIOCKOCTH.
PasBépTka konyca. CeueHust KOHyca
(TUIOCKOCTBIO, MapalIeIbHON
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISIICH
yepes BEPIINHY)

11

12

KomOunanums ten BpamieHus u
MHOT'OTPaHHUKOB

MHororpaHHMK, OIIMCAHHBIN OKOJIO
cdepsl; chepa, BIMCaHHAs B
MHOTOI'PaHHUK MJIH B TEJIO BPAIlEHUS

13

ITonsatue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

14
15

O06bEM UIMHApa, KOHYCa

O06BEéM mapa u riomazab chepbt

16

[TomoOHbIE TENa B MPOCTPAHCTBE.
CoOTHOIICHUS MEXTY TUTOIIAISTMHI
MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI

17

18

KonrtponsHas padora no temam "Tena
Bpaienus" u "O6beMsl Ten"

BGKTOp Ha IJIOCKOCTHU U B TPOCTPAHCTBC

19
20

CrokeHne U BIUNTAaHHE BCKTOpPOB

YMHOXKEHHUE BCKTOpPA HA YUCJIO




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUH C
BEKTOPaMH

23

24

[IpsiMmoyronbHas cucreMa KOOpJUHAT B
npocrpancTse. KoopanHatel BEKTOpa.
[Ipocreiimne 3axa4n B KOOpAMHATAX

Yron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruucnenue yrioB Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLIEHNN TEOMETPUYECKUX 3aa4

KontponsHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aINsI 3HAaHUH.
Hunuuapuyeckass HOBEPXHOCTb.

29

[ToBTOpenue, 0600IIEHNE U
cucreMatu3anus 3Hagni. Konnueckas
MTOBEPXHOCTb.

30

31

[ToBTOpeHue, 06001IeHNE 1
cuctematusanus 3Hannd. Cdepa u map.
[ToBTOpeHue, 06001IeHNE 1
cucTeMaTH3allus 3HaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHS




[ToBTOpeHUE, 0600IICHNE 1

32 cUCTeMaTHu3aIus 3HaHui. BekTop Ha 1
TUTOCKOCTH M B IPOCTPAHCTBE.

33 HToroBast KOHTpOJIbHAs paboTa 1

34 HroroBoe nmoBTOpeHHE. 1

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., bByty3os B.®., Kagomiies C.b. u
npyrue, AknronepHoe obmectBo «M3matenscTBo «IIpocBemnieHues

* Maremaruka. ['eometpust / Mepansak A.I'., Homuposckuii JI.A., [TonsikoB B.M.;
non peaakuueit [logonasckoro B.E, O6miecTBo ¢ orpaHuyYeHHOM
orBeTcTBEHHOCTHIO M3narenbckuii nentp «BEHTAHA-I'PA®»; AkunonepHoe
obmectBo «M3aarenbctBo «IIpocBemenne»

* Maremaruka. ['eometpus, 11 kinace/ Mepsnsik A.I'., Homuposckuii /1. A.,
[Tononckuit B.b., SAxup M.C.; nox penakmueit [Togonsckoro B.E., O0miecTBo ¢
OTpaHUYEHHON O0TBETCTBEHHOCThIO M3naTensckuit nentp «BEHTAHA-I'PADy;

AxuuonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET

http://school-collection.edu.ru — komnekuus odpa3zoBaTenbHBIX pecypcos; InternetUrok.ru -
BUJICO YPOKHU;
www.math-on-line.com-3anumarensHas maTemaruka; http://www.logpres.narod.ru — nmpumepsi

UH(pOpPMAIIMOHHBIX TexHOoruit; http://www.allmath.ru - Bcst maremaruka,



http://mathem.h1.ru — maTtemaruka on-line; http://www.exponenta.ru - o6pa3zoBareabHbII
MaTeMaTHYECKHUI CalT;

«QnexrponHas 6ubmuoreka2000 mo maremaruke», CD-ROM,;
www.mathvaz.ru/index.php - locke yuurenst MaTeMaTuky.

Djvu Document; Hamster Fress Arc

https://uchi.ru/

https://edu.1sept.ru/ https://edu.skysmart.ru/ https://resh.edu.ru/ https://math-oge.sdamgia.ru/
https://edu.orb.r



KPUTEPUU U HOPMbI OIEHUBAHUA OBYYAIOIIUXCA

VYuutenp OLEHMBAET 3HAHMSI M YMEHHUS Yy4alluxXxcsd C YYE€TOM MX HHIUBUIYAIbHBIX
0COOEHHOCTEH.

Copneprxanme U 00beM MaTepHualia MOAJISKAIIEro MPOBEPKE, OMPEACISIETCS IPOTPAMMON.
[Ipn mnpoBepke yCBOEHHMS MaTepHalla HYKHO BBIABJISTh IIOJIHOTY, IPOYHOCTb YCBOECHUS
yUYalIUMUCS TEOPUN YMEHMSI IPUMEHSTH €€ Ha IIPAKTUKE B 3HAKOMBIX Y HE3HAKOMBIX CUTYaLUsIX.

OcHoBHBIMU (hOpMaMU MTPOBEPKU 3HAHUN U YMEHUN YYAIIMXCS [0 MATEMATUKE SBIIIOTCS
MUCHMEHHAs! KOHTPOJIbHASL pad0Ta M YCTHBIN OIPOC.

IIpu oueHKE NMUCHMEHHBIX M YCTHBIX OTBETOB YUWUTEIb B INEPBYIO OYEpPEb YUUTHIBAECT
MOKA3aHHbIE yYallUMUCA 3HaHUS U yMeHMs. OLIEHKa 3aBUCHUT TakKK€ OT HAJIMYUSA M XapakTepa
MOTPEIIHOCTEN, JOMYILEHHBIX YUalUMHCS.

Cpeau MOTpenrHoCTel BBIACNAIOTCS owudOku u Hedouyemol. Ilocpeminocms cuutaercs
OLIMOKOM, €ciiu OHA CBUJETENIBCTBYET O TOM, YTO YUEHHMK HE OBJIA/IE€] OCHOBHBIMHU 3HAHUSMH,
YMEHUSIMU, YKa3aHHBIMU B [IpOrpamMMe.

K nedouemam otHOCATCS MOTPENIHOCTH, CBUAETEILCTBYIONINE O HEAOCTATOYHO MOJHOM
WIM HEAOCTATOYHO MPOYHOM YCBOSHHUM OCHOBHBIX 3HAaHMA W yMEHUN HIM 00 OTCYTCTBUU
3HAHWW, HECUMTAIOUIMXCA B IporpaMMe OCHOBHbIMHM. Hepoderamu Takke CUMTAIOTCH:
MOTPEUIHOCTH, KOTOPbIE HE MPUBEIM K MCKAKEHHIO CMBICIA TMOJYYEHHOIO YYEHHKOM 3aJaHusl
WM crioco0a ero BBIIOJIHEHUS; HEAKKypaTHasl 3alliCh; HEOPEKHOE BBIIIOJIHEHUE YEPTEKA.

['panuna Mexay omuOKaMy M HEJAOYETaMHU SIBISIETCS B HEKOTOPOM CTEMEHU YCIOBHOM.
[Ipu oxHMX 0OCTOATENHCTBAX AOMYLICHHAS YYalIUMUCS HOTPELIHOCTh MOYKET pacCMaTpuBaThCs
yUUTENEeM KakK OLINOKa, B IPYroe BpeMsl U MPHU APYTUX 00CTOSATENbCTBAX—KAaK HEJIOUET.

1. 3agaHus i1 YCTHOIO M HHUCBMEHHOIO OINpPOCa YYAlllUXCS COCTOAT M3 TEOPETUYECKUX
BOIIPOCOB U 3a]1a4.

OTBeT Ha TEOPETHMYECKHH BOMPOC CUUTAETCsl OE3yNpeuHbIM, €cClId [0 CBOEMY
COJIEP’KAHUIO MOJTHOCTBIO COOTBETCTBYET BOIPOCY, COAEPIKUT BCE HEOOXOIUMBIE TEOPETHUECKUE
(akTbl, 00OCHOBAHHBIE BBIBOJIbI, @ €r0 M3JIOKEHHWE M IUChbMEHHAas 3aluch MaTeMaTHUYeCKU
IPaMOTHA U OTJIMYAETCs NOCIEN0BATENBHOCTIO U aKKYPATHOCTBIO.

Pemenue 3amaun cuutaercs O0e3ynpeyHbIM, €CIM MPABHJIBHO BbIOpaH croco0 perieHus,
caMoO peleHHE COMPOBOXKAAETCS HEOOXOAMMBIMH OOBSICHEHUSIMH, BEPHO BBIIOJIHEHBI HY)KHBIE
BBIUMCIICHUSI M TpeoOpa3oBaHUsi, MOJY4YEH BEPHBIA OTBET, MOCIEAOBATEIbHO U AKKypaTHO
3alMCaHO pELICHHUE.

2. OmeHKka OTBeTa ydYamerocss MpH YCTHOM M THCBMEHHOM OIPOCE TPOBOIMTCSA TIO
nATHOAIBHOM — CHUCTeMe, T.e. 3a OTBET BBICTaBIETCS OJHA M3  OTMETOK: 2
(HEYIOBIETBOPUTENBHO), 3 (YAOBIETBOPUTEIBHO), 4 (X0po11I0), S(OTIUYHO).

3. YuuTenb MOXKET MOBBICUTh OTMETKY 32 OPUTHHAJIBHBIN OTBET Ha BONPOC WM OPUTHHAIEHOE
pelleHne 3ajayd, KOTOPbIE CBUJETEIBCTBYIOT O BBICOKOM MaTeMaTH4YE€CKOM pa3BUTHUU
y4alierocsi; 3a peuieHue 0ojiee CIOXKHOW 3aJauyd WM OTBET Ha 0ojee CIOXHBIA BOIPOC,
MIPEI0KEHHBIEYYALEMYCS JOTIOJTHUTEIBHO MTOCIIE BBIIIOJIHEHNS UM 3aJJaHU.

Kpurepun ommodok

K rpyObiM ommOkaM OTHOCSATCSI BBIYMCIIUTENbHBIE OLIMOKH, €CIM OHU HE SBISIOTCS
OMHMCKON M JOMYIIeHO He Oojiee OMHOM; HeBepHOe O(opMIICHHE OTBETa 3aJaud; ONIMOKH B
3aMuCsAX MaTeMaTHYECKUX TEPMHUHOB; MPOMYCK MAaTEMAaTUYECKHUX BBIKJIAJIOK U JEHCTBUH.

K He rpy0biM ommOkaM OTHOCSTCS: MOTeps KOpPHS WM COXpPaHEHHE B OTBETE
MIOCTOPOHHET0 KOpHs; 0TOpackiBaHue 06e3 00BbSICHEHUH OJTHOTO U3 HUX U PaBHO3HAUHBIE UM;

K Hemoderam OTHOCATCS: HEPAMOHAIBHOE DPEIICHHE, OMHUCKH, HEJOCTATOYHOCTh WIIN
OTCYTCTBHE MOSICHEHUH, 000CHOBaHUH B PEIICHUSX

OueHKa yCTHBIX OTBETOB Y4alIUXCH

OTBET OLEHUBACTCS OMMEmMKOU«S», €CIM YYEHUK: IOJHO PACKPbUI COJEpKAHUE



MaTtepuaiga B oObeMe, MPEAYCMOTPEHHOM IMPOrpaMMON M Yy4YeOHHMKOM, HW3JIOKUI MaTepua
IPaMOTHBIM SI3BIKOM B OIPEAEICHHOW JIOTMYECKOH MOCIe0BaTeIbHOCTH, TOYHO HCIOJIb3YS
MaTEMaTHUYECKYyl0 TEPMHHOJIOTHUI0O M CHMBOJMKY; IPAaBUJIBHO BBIIIOJIHUI PUCYHKH, YEPTEKH,
rpaduKy, COIMYTCTBYIOIIME OTBETY; I[IOKa3aJl YMEHUE WJUTIOCTPUPOBATh TEOPETHUECKHUE
MOJIOKEHHUST KOHKPETHBIMU NPUMEPAMHU, MPUMEHSTh MX B HOBOW CHUTYyallUd IMPH BBINOJIHEHUU
MPAKTUYECKOr0 3aJjaHusl; MPOJEMOHCTPUPOBAT YCBOCGHHE paHEe HM3YyYEHHBIX COMYTCTBYIOIIMX
BONPOCOB, C(OPMHUPOBAHHOCTb M YCTOMYMBOCTH HCIIOJIB3YEMbIX IPU OTPAaOOTKE YMEHUH H
HABBIKOB; OTBEYAJl CAMOCTOSATENBHO 0€3 HaBOJSALIMX BOIPOCOB yuuTess. Bo3MoXkHBI 01Ha — J1BE
HETOYHOCTU MPU OCBEUICHUH BTOPOCTEIEHHBIX BOIPOCOB MM B BBIKIAJKAX, KOTOPbIE yYEHUK
JIETKO MCIPABHII IO 3aMEYaHUIO YUUTEIS.

OTBeT OlLIeHNBAETCS OTMETKOM «4», €ClIi OH YJOBJIETBOPSIET B OCHOBHOM TPEOOBAHUAM
Ha OLIEHKY«S5», HO IPU 3TOM UMEET OJIMH U3 HEJOCTATKOB: B M3JI0KEHUH JIOMYIIEHBI HEOOIbIINE
npoOesnbl, HE HWCKAa3WMBIIME MAaTeMaTHYeCKOe COJACp)KaHHE OTBETa; JJOMYIICHBI OJMH—IBA
HEJOoYeTa NpPU OCBEIIEHUU OCHOBHOTO COJIEpP)KaHUs OTBETA, MCIPABJICHHBIE M0 3aMEYaHUIO
YUUTEINS, AOMYIIEHbl omrOKa wuiu 0ojiee ABYX HEAOYETOB MPHU OCBEIIEHHWU BTOPOCTEIICHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKAX, JIETKO MCIIPABJICHHBIE 110 3aMEYAHUIO0 YUUTEIIS.

OtMeTka«3» CTaBUTCA B CIEIYIOIIMX CIy4asX: HEMOJHO WU HENOoCJIeI0BaTEIbHO
pPackpbITO COJAEp)KaHME MaTepuana, HO II0Ka3aHO o0Illee NOHMMaHue Bolpoca U
MIPOJIEMOHCTPUPOBAHBl YMEHUS, OCTATOYHBbIE Ui AalbHEHIIEr0 YCBOEHUS MPOTPaMMHOIO
MaTtepuasga; HMMENIUCh 3aTPyJHEHHs WIM JONYyIIEHbl OUIMOKM B OIpENEIeHUM IOHATUM,
UCIOJIb30BAaHUU MATeMaTUYeCKOW TEPMHUHOJIOTHH, YePTeKax, BBIKIIAIKaX, UCIIPABICHHBIE MOCIIe
HECKOJIbKUX HaBOJSIIMX BOIIPOCOB YUUTEINsl; YUEHUK HE CIPaBWICA C MPUMEHEHUEM TEOpPUU B
HOBOM CHUTyallUM TIPU BBHINOJIHEHUU MPAKTUYECKOTO 3a/laHusl, HO BBINOJIHWI 33JaHUA
00513aTE€ILHOTO YPOBHS CJIOXHOCTU IO JJAaHHOW TeMe; MpPH 3HAHWU TEOPETUYECKOro MaTepuasa
BBISIBJIEHA HEJOCTaTOYHAs c(hOPMUPOBAHHOCTh OCHOBHBIX YMEHHI 1 HaBBIKOB.

OtMeTKa «2)» CTaBUTCS B CIEAYIOIIMX CIydasx: HE PacKpbITO OCHOBHOE COJIEp)KaHUE
y4yeOHOro MaTepuana; OOHapy)XEHO HE3HaHHE WM HENOHMMaHHWE YYEHHKOM Oojblueil mim
HaubOoJsee Ba)XHOM 4acTH y4yeOHOro Marepuaia; JOMYLIeHbl OMHUOKHU B OMPECIIEHUN TOHATHH,
IIPU UCTIOJIb30BAaHUM MaTeMaTHUECKOW TEPMHUHOJIOTHH, B PUCYHKAX, YepTekKax Win rpadukax, B
BBIKJIa/IKaX, KOTOPbIE€ HE HCIPABJIEHBI II0CIE HECKOJIbKUX HABOJSAIIMX BOIPOCOB YUHUTEIIS.

OuyeHKa nucbmeHHbIx pabom y4yawuxca

Otmerka «5» craBuTCs, eciu: paboTa BBIMOJHEHA TIOJHOCTBIO; B JIOTHYECKUX
paccyX JeHUsX U OOOCHOBAaHMM pEIICHHUS HET NPOoOeToB W OMMUOOK, B PEUICHUH HET
MaTeMaTUYeCKuX OIMMOOK (BO3MOXKHA OJTHA HETOYHOCTH, OINKCKA, HE SIBIISIONIASICS CIEICTBUEM
HE3HaHWs WIN HETIOHUMAaHUs y4eOHOTO MaTepuana).

OtmeTka «4» cTaBHUTCS, eciu: paboTa BHITIOJHEHA MOJHOCTHIO, HO 0OOCHOBAHUS I1aroB
pElIeHUs HeJJOCTATOYHBI (€CIM YMEHHE 0OOCHOBBIBATH PACCYKACHUS HE SBISIIOCH CIIEITUATBHBIM
00BEKTOM TIPOBEPKH); JAOIYIICHA OJTHA OIMIMOKA WIIA JBA-TPU HEJTOYETa B BHIKJIAIKAX, PUCYHKAX,
yepTexkax wWid rpadukax (ecnmu 3TH BUIbl pabOTHl HE SBISUINCH CIEIUATBHBIM OOBEKTOM
MIPOBEPKH).

OtmeTKka «3» CTaBUTCS, €CIH: JOMYIICHBI 00Jiee OJHON OMMOKMU UK OoJiee ABYX-Tpex
HEJOYETOB B BBHIKJIAJIKaX, YEepTekKax HIM TpaduKax, HO yJalluics BialeeT 00s3aTeIbHBIMU
YMEHUSMH I10 ITPOBEPSIEMON TEME.

OtMeTKa «2» CTaBUTCS, €CIU: JOMYIIEHBI CYIIECTBEHHbIE OLIMOKH, MOKA3aBIINE, YTO
yYaIIUiACs HE BIa/IeeT 0053aTeTbHBIMIA YMEHUSIMH 110 JAHHOW TeME B IMOJTHOM Mepe.

Ouenka mecmoswix padom yuaumjuxcs

OTMeTKa «5» CTaBUTCS, €CIIN: yJaIuiics BRIMOTHMI BepHO 90-100% paboTsl

OtMmeTKa «4» CTaBUTCS, €CIU: yyaluiicsi BepHO BoIoiHWI 70-89% paboThl
OT1meTKka «3» CTaBUTCS, €CIIN: YJaIIHCs BEpHO BBITOTHIIT 50-69% paboThl



OTMeTKa«2» CTaBUTCS, €CIIN: YYAIIUUCs BRIMOTHUI MeHee 50% paboThl



