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AJJAIITUPOBAHHASI PABOYAS TIPOI'PAMMA 110 TEOMETPHUM 7 — 9 KJIACCBI
TlogcuurenbpHad 3amnmcka

AnantupoBaHHas pabodas mporpamma ydeOHoro mpeamera «MaremaTuka. ['eomeTpus»
BapuaHTa 7.2 /i 0Oy4arolmuxcs ¢ 3aJepKKON IICUXUYECKOT0 pa3BUTHsI pa3paboTaHa ¢ y4€TOM
pexkomennauuii  [IMIIK cocTaBieHHBIX 10 HWTOraM ICHXOJOTO-MEIUKO-TIEAarornyecKoin
quarHocTuku — oOywaromuxes ¢ OB3  (rpymnmer  3IIP).  Ilporpamma  conepKuT
maddepeHnpoBanHble TPeOOBAaHUS K pe3yabTaTaM OCBOCHHUS W YCIOBHA €€ peau3alii,
o0ecrieynBaroOIne yAOBICTBOPEHHUE 00pa30BATEIbHBIX MOTPEOHOCTEH YYaIIMXCS C 3alEPKKOM
MICUXUYECKOTO PA3BUTHSL.

AnantupoBaHHas pabouyas mporpamma (BapuaHTt 7.2) o0OecreunBaeT MpeeMCTBEHHOCTh C
KypcoM MaTeMaTuKH, peanusyemoro B 5 — 6 kiaccax. [lepen neremu ¢ 3I1IP crost Te e uenu u
3aaun OOydYeHHs, KOTOPBIE 3aJI0KEHBI B IporpamMmmax 5-9 KiaccoB o00meoOpazoBaTeIbHON
urkoJbl. OCHOBHOM 3aauedl peann3aluy aJaTUPOBAHHON MpOTrpaMMbl (BapuaHT 7.2) y4eOHOTO
npenmera «Maremaruka. ['eomerpusi» sBisiercs oOecnedeHue B Ipolecce  H3YyUEHHs
MaTeMaTHKHU YCIOBHH JUIsl TOCTHKEHUS TUIaHUpyeMbIX pe3yapTaToB ocBoeHuss OOIT OOO Bcemu
00yJaroIImcs.

Jannast amanTupoBaHHash pabouasi HMporpaMMma YYHMTHIBA€T BO3MOXKHBIE 3aTPyIHEHUS
yuamuxcsi ¢ OB3 (rpynmer 3I1P) B mpomecce ee ycBoeHus. [loaToMmy mpoBOIUTCS amanTaius
MIPOrPaMMBI:

- YIPOILIEHKE MOJJaul U CMBICIIOBOTO COJIEpXKaHUs MaTepHara,

- IpEUIOKEHUE YETKUX aIrTOPUTMOB AJIsl pabOThI,

- YMEHbIIIEHUE 00beMa BBITIOIHAEMON YYEHUKOM padoThI,

- HCIIOJIb30BAaHME 3HAKOBBIX CHMBOJIOB [UIi OpPUEHTALMUM PEOCHKOM B BBINOJHEHUH
3aJaHUi M TUIAHUPOBAHUU JEWCTBUM, BBIIEIEHHE TEM JUIsl O3HAKOMHUTEIBHOIO M3Yy4eHHUS,
OpraHu3aIys MPaKTUHYECKUX paboT B GopMe IEMOHCTpAIMH C COOMI0IECHHEM BCEX TPeOOBaHUM
IKOJIBI.

Paboyas mporpamma o MaremMaTuKe OCHOBHOTO 00111ero oOpa3zoBanus s 7 — 9 kimaccoB
COCTaBJICHA HAa OCHOBE:

1. ®denepanbHblii 3akoH Poccuiickoit deneparuu ot 29 nexadpst 2012 r. Ne 273-D3
«O06 o6pazoBanuu B Poccuiickoit denepanumy.
2. denepanbHbIN TOCYIapCTBEHHBIN 00pa30BaTENbHBIA CTAHIAPT OCHOBHOTO OOIIIETO

o0pa3zoBaHus, YTBEP)KIEHHBIN TpUKa3oM MuHucCTepcTBa 00pa3oBaHWs W Hayku Poccuiickoit
®enepanuu ot 17.12.2010 1. Ne1897.

3. [ToctanoBnenune ['MaBHOTO rocymapCTBEHHOIO CaHMTapHOro Bpauda Poccuiickoit
Oenepannu ot 29.12.2010 «O6 yrBepxkaenun CanlluH 2.4.2.2821-10 «CanurtapHo-
SMUAEMHUOJIOTHUECKHEe TPeOOBaHUS K YCIOBHSIM M OpraHU3alul O0y4eHHs B
0011e00pa30BaTENBHBIX YUPEKIACHUIX.

4. @DenepalbHbIil MepeueHb Y4eOHHMKOB, PEKOMEHJIOBAHHBIX (IOMYIIEHHBIX) K
MCII0JIb30BAHUIO B 00pa30BaTEIBLHOM Mpoliecce B 00pa30BaTeIbHBIX YUPEKICHUSAX,
peaNn3yoLHMX MPOrpaMMbl 00IIero 0Opa3oBaHusl.

yqe6HO'MeTO,HHHCCKHﬁ KOMILJIICKC:

1. JI.C. AtanacsiHa, B.®. Byry3oBa. u ap. 'eomerpus 7-9 xiacc (M: Ilpocsenienue).

B Kypce reomerpun yCIoBHO MOKHO BBIACIUTH CIEAYIONINE COJACPIKATEIbHbBIC JINHHH:
«Harmsgnass reomerpusi», «l'eomerpuyeckue Qurype», «V3MepeHHe TeOMETPUYECKUX
BennuuHy, «KoopauHate», «BekTops», «Jloruka u MHOKECTBaY», «['eoMeTpHsi B UCTOPUUECKOM
pa3BUTHUNY.

Marepuan, oTHocsmmiics k swmHHH «Harmsgaas reomerpus» (3JI€MEHTHI  HArJISJHOM
CTEPEOMETPUH), CIIOCOOCTBYET PAa3BHTHIO INPOCTPAHCTBEHHBIX NPEACTABICHUI YdJallUXcs B
paMKax U3y4eHus TNIAaHUMETPHH.

Conepxxanue paznenoB «leomerpuueckne ¢urypsl» u «V3MepeHne TeOMeTpUYeCKUX
BEJIMYMHY HALICJICHO Ha TMOJy4eHHEe KOHKPETHBIX 3HAHWH O TEOMETPUYECKOU (HUrype Kak



BaKHEHINIEH MaTeMaTUYeCKOM MOJIENHU JJIsi ONMUCAHUS OKpYKaromiero mupa. CucreMarnieckoe
U3yYeHHE CBOMCTB TI'C€OMETPUYECKUX (UTYp TO3BOJIUT Pa3BUTh JIOTHYECKOE MBIIUICHUE |
[I0Ka3aTb IPUMEHEHHE JSTUX CBOWCTB IIPU PELIEHWHM 334a4  BBIYHUCIUTEIBHOIO U
KOHCTPYKTHUBHOI'O XapakTepa, a TAKXKE IPU PEIICHUH PAKTUYECKUX 3a4a4.

Marepuas, OTHOCALMNICA K conep:KarTesbHbIM JMHUAM «Koopaunatel» u «BekTtopel», B
3HAYUTEJILHON CTENEHU HECET B ce0e MEXKIIPEAMETHbIE 3HAHUS, KOTOPbIE HAXOAAT MPUMEHEHHE
KAK B pa3JIMYHbIX MaTEMAaTUYECKUX AUCIUIUIMHAX, TAK U B CMEKHBIX IIPEIMETaX.

Oco0eHHOCThIO JTMHUU «JIOTHKa M MHOKECTBa» SBIISICTCSI TO, YTO MPEICTABICHHBIN 31€Ch
Marepuanl IPEUMYIIECTBEHHO H3y4aeTcs IIPU PAacCMOTPEHMHM PA3JIMYHBIX BOIIPOCOB Kypca.
CootBeTcTBYIOIIMI ~ MaTepuan HAlEJeH Ha MareéMaTH4YeCKOe pa3BUTHE  ydaluXcs,
(dbopMuUpOBaHHE Y HUX YMEHHUSI TOYHO, C)KATO U SICHO M3JIaraTh MBICIH B YCTHOW M MUCHMEHHON
peun.

Jluaus «['eoMeTpusi B HMCTOPUYECKOM pa3BUTUM» MpeAHa3HaueHa uid (POpMHUpPOBAHUS
MIPE/ICTAaBICHU O TeOMETpUU KaK YacTh 4YeJOBEUYEeCKOW KyJIbTYphl, Uil OOIIEro pa3BUTHUS
LIKOJIBHUKOB, JUIS CO3JAaHUSI KYJIbTYPHO-UCTOPUYECKON Cpesibl 00ydeHN .

Koppexyuonnwie 3aoauu kypca « Mamemamuxa. I'eomempusiy:

- IPEAOCTaBUTh BO3MOXXHOCTh YUCHHKY OBIIA/IETh 0A30BBIM COCP)KaHUEM OOyUCHYS,

- TIOBBIIIATh MOTHBAIIUIO K 00YYEHUIO;

- CO3/IaTh YCIIOBUS JIJISl Pa3BUTHSI YUAIIETOCsl B CBOEM MTEPCOHATHLHOM TEMIIE, UCXOIS U3
ero oOpa3oBaTeNbHBIX CIIOCOOHOCTEN U HHTEPECOB;

- pa3BUTH MBIILICHUE, TaMATh, BHUMAHHE, BOCIIPUATHE Yepe3 WHIUBUTYaTbHbBIN
pa3aTO4YHBIN MaTepHall;

- OCYILECTBJIATh KOPPEKLUIO HAPYIICHUH YCTHON PEeUYH, KOPPEKIHIO U MPOPUIAKTUKY
HapyIICHUH YTEHHs U TUChMa;

- pa3BUBAaTh CO3HATEIbHOE WCMOJb30BAHUE S3BIKOBBIX CPEACTB B  PA3IUYHBIX
KOMMYHHMKATHUBHBIX CUTYallUSX C LIEJbI0 pealu3ally MOJHOLIEHHBIX COIIMAIbHBIX KOHTAaKTOB C
OKPYKaIOILIUMU;

- ofOecrneuynBaTh 00y4aIOUIEMYCsl YCIIEX B PA3IUYHbIX BUIAX ACSITEILHOCTH C IIENIbIO
MIpeyNpeXIeHUs. HEraTUBHOIO OTHOIICHHUS K yueOle.

JlanHas aganTupoBaHHas IporpaMma BapuaHTa 7.2 aapecoBaHa oOydarommmcs ¢ OB3
rpynmnsl 3[IP koTopbie XxapakTepu3yroTcs HEAOCTaTOUHOM MO3HABATEIBHON aKTUBHOCTBIO, UTO B
COUeTaHUM C OBICTPON YTOMJISIEMOCTHIO U HCTOLIAEMOCTBIO MOXKET CEPhE3HO TOPMO3HTH HX
oOyueHue M pa3BuTHE. BBICTpO HacTymarollee YTOMJIEHHWE NAHHOW KaTeropuu OOYy4aroIIUXcCs
MPUBOJUT K TMOTEpe paboTOCHOCOOHOCTH, BCIEACTBHE YEro Y YYEHUKOB BO3HHUKAIOT
3aTpyqHEHHs] B YCBOEHHHM y4deOHOro Mmarepuana. OHU HE YyIEp>KUBAIOT B IMaMATH YCIOBHS
3a/lauM, MPOJUKTOBAHHOE TMPEUIOKEHHE, 3a0bIBAIOT CJIOBA; JOMYCKAIOT HEJNENble OMIMOKH B
MMCBMEHHBIX paboTax; HEPEAKO BMECTO PEIICHUS 3a/1a4i MPOCTO MEXaHUYECKH MaHUIYIUPYIOT
uudpamMu; OKa3bIBAIOTCA HECMOCOOHBIMU OIICHMTH PE3ylbTaThl CBOUX JCHCTBHI; UX
mpejcTaBieHus 00 OKpyxkawiieM wmupe HeaocratouHo mupoku. [etu ¢ 3IIP He wmoryr
COCpPEIOTOUUTRCS Ha 33/IaHWU, HE YMEIOT MOJYMHATH CBOM JICHCTBUS IMpaBHIaM, COJAEPKAIUM
HECKOJIBKO YCJIOBHM. Ydaliuecss JaHHOW KaTeropuu HE yMEKOT IUIAHUPOBAaTh CBOU JEWUCTBHUS,
KOHTPOJIUPOBAaTh UX; HE PYKOBOJCTBYIOTCS B CBOEH JAEATEIbHOCTH KOHEUHOM IIEIIbI0, 4aCTO
«TMIEePECKaKMUBAIOT» C OJIHOTO Ha JIPyroe, He 3aBepIMB HauyaToe. Y MHOTUX M3 HHUX MPeoOIagatoT
UTPOBbIE MOTHBBL. YacThle MEpexoJbl OT COCTOSHHUS AKTUBHOCTH K IOJIHON WM YaCTHYHOUN
MAaCCUBHOCTH, CMEHa pabounx ¥ HepabOUMX HACTPOEHUH TECHO CBSI3aHA C HEPBHOIICUXUUYECKUM
COCTOSTHUEM M BO3HHUKAIOT MOpPOH 0e3 BUAMMBIX MpuiuH. OJHAKO M BHEIIHHE 0OCTOSTENbCTRA,
HampuMep, Takue, Kak CIOKHOCTh 3aJ[aHHsi, HEOOXOJIUMOCTh BBIMOJHEHUS OOJIBIIOT0 00beMa
paboThl, BHIBOAAT peOEHKAa W3 PABHOBECHS, 3aCTaBISAIOT HEPBHUYATh W WHOTAA HAJOJITO
BBIOMBAIOT €ro u3 pabdouero cocrosinus. Pabouee cocrosinue aereit ¢ 3IIP, Bo Bpemsi KoToporo
OHHM CIOCOOHBI YCBOWTH YUEOHBIH MaTepuan W MPaBUIBHO PEUIUTh T€ WM HHBIE 3a/adH,
kpatkoBpeMeHHO (15-20 MuHYT), a 3aTeM HAcTymaeT YTOMJICHHE U HCTOIICHUE, MHTEPEC K
3aHATHUSIM TIPOMAAaeT, paboTa mpekpamaercs. B cOCTOSHUM yTOMIICHHS Y HUX PE3KO CHIXKAeTCs
BHHMMaHHeE, BO3HUKAIOT UMITYIbCHUBHBIC, HEOOyMaHHbIE EHCTBUS, B pabOTaX MOSBISETCS



MHOJKECTBO OIIMOOK M HCIIPaBICHHUNA. Y HEKOTOPHIX AeTell COOCTBEHHOE OecCHiIie BBI3BIBACT
pasapakeHue, Opyrue KaTerOpHYECKH OTKAa3bIBAIOTCA pPabOTaTh, OCOOCHHO eciu Tpedyercs
YCBOUTH HOBBIM yueOHbIM Marepuan. HeGompmioid oObeM 3HaHMNA, KOTOPBIA JHETSAM YHaeTcs
MpHOOPECTH B MEPHOJ HOPMAIbHOW pPabOTOCTIOCOOHOCTH, Kak OBl MOBHCAET B BO3IyXe, HE
CBS3BIBAETCS C IOCJIEAYIOLIMM MaTepUaoM, HEJOCTATOUHO 3aKpEIUISeTCs. 3HAHUsSI BO MHOTHMX
ClIydasix OCTalOTCs HETOJIHbIMU, OTPBIBUCTBIMU, HE CUCTEMATU3UPYIOTCS. Benen 3a atum y aereit
pa3BUBaeTCS KpaiHsAsd HEYBEPEHHOCTh B CBOMX CHJIAaX, HEYJIOBJIETBOPEHHOCTh Y4eOHOMU
NesTeNbHOCThI0. Huskuii ypoBeHb Y4eOHBIX 3HAHUM CIYXHUT JI0Ka3aTe€JIbCTBOM Majoi
IIPOJIYKTUBHOCTU OOY4YEeHMsI JIeTe TaHHOW IpYIIIbI B YCIOBUAX 0011€00pa30BaTEIbHOM MIKOJIBI.
B cooTBeTcTBHM C BBIIIE W3JIOKEHHBIM HEOOXOJUM TOUCK A(PQPEKTUBHBIX CPEICTB OO0Yy4eHUS,
MIPUEMOB U METOAOB pabOTHI, aJICKBATHBIX OCOOCHHOCTSAM Pa3BUTHUS TAKHUX JICTEH.

Peanuzanust mporpammbl [peanosiaraeT IMNPUMEHEHHE Ha YpOKaX KOPPEKIHMOHHO-
pa3BHUBAIOMINX, HH(POPMALMOHHO-KOMMYHUKATUBHBIX, OOBSICHUTEIbHO-WIIIOCTPATUBHBIX U
UTPOBBIX MEJaroruyeckux TEXHOJIOTHH, KOTOpbIE CIIOCOOCTBYIOT DPAa3BUTHUIO 3JIEMEHTAPHBIX
MBICIIUTENIBHBIX Olepanuil (cpaBHeHHE, O0O0OOIIeHHEe, aHajdu3), BOCIOJHEHHIO HpPOOEIoB B
3HAHMSX y KOJbHUKOB ¢ OB3.

OCHOBHBIMHU HaNpaBJIEHUSIMU B KOPPEKIIUOHHOM paboTe SIBISIOTCS:

v YIOBIETBOPEHHE 0COOBIX 00pa3oBaTeIbHBIX MOTPEeOHOCTEMH, 0Oydaroruxcs ¢ 311P;

v/ KOpPEKIMOHHAsI IOMOIIb B OBJIaJICHUN 0a30BBIM COJCPKAHUEM OO YUCHHS,

v/ pa3BHTHE MMO3HABATEILHOMN JEATCILHOCTH;

v/ pa3BUTHE SMOIMOHATBLHO-THYHOCTHOU Cephl U KOPPEKIIHS €€ HEJJOCTATKOB,

v dopMHpoBaHKE TIO3HABATEIILHBIX HHTEPECOB JaHHOM TPYIIIbI IKOJILHHKOB,
obecrieyeHne peOEHKY ycrexa, B pa3lIMYHBIX BHIAX JCATEIBHOCTH C IENBIO MPEIyPExKACHUSI
HETaTUBHOTO OTHOIICHUS K y4€0e, CUTyalluy IIKOJIFHOTO OOYYEHUS B IIEJIOM, MTOBBIIICHUS
MOTHBAIIMH K ITKOJILHOMY 00YYECHHIO.

JlanHas mporpamMma npeanosaraeT auddepeHIInpOBaHHYIO TOMOIIIH I 00yJarONIUXCsl C
OB3 (rpynmsr 3I1P):

* HArJISAHO NOJKPEIUIEHHAS UHCTPYKIIMS YUUTENS 11 OCBOCHUS pabOThl C KHUTaMH;

* KapTOUKU ¢ poTorpapusiMu AJsi COCTABICHHs COOOIICHMUS;

* MEPEKOHCTPYUPOBAHUE COJEPIKAHUS YUIeOHOTO MaTepuaa ¢ OpueHTaIlel Ha 30HY
OnuKailiiero pa3BUTUs y4CHHUKA;

* OMOpa Ha KU3HEHHBIHN OMBIT peOEHKA;

* UCII0JIb30BAHUE HATJIAIHBIX, JUAAKTUYECKUX MATEPUATIOB;

* UTOT BBICTYILJICHUS yJallUXcs 00CYKAAI0T [0 AITOPUTMY - CIIMYCHHUSI, YUCHUK
CaMOCTOSITEJILHO OTBEYAET HA UTOTOBBIE BOMPOCHI (MIIM UCHOTIB3YET JAaHHYIO MY
OTIOPHYIO CXEMY-aJTOpPHUTM);

* PEKOHCTPYKIUS YPOKa C OPUEHTUPOM Ha BKIIIOYCHHE Pa3HOOOPA3HBIX HHIUBUIYATbHBIX

(dbopM mpenoHeCeHUs 3a/1aHui;

*HCII0JIH30BaHUE B Mpoliecce 00y4eHHs BCEX BUJIOB JAEATEILHOCTH — UTPOBOM, TPYIOBOI,
MIPEeIMETHO-TIPAKTUYECKON, YUeOHOH, MyTéM M3MEHEHUs CIOCO00B Mo1aun HHpopMaiuuy;

* ICII0JIb30BAaHKUE PA3HBIX (POPM BHEKIIACCHOM pabOTHI;

* HCIIOJIb30BaHKHE OoJiee IIMPOKOM HArJIJHOCTH M CIOBECHOM KOHKpETH3alMuu OOIIMX
MOJIOKEHUH OOJIBIIMM KOJMYECTBOM HATJISAHBIX NPUMEPOB U YHPAKHEHUH, NUAAKTUYECKUX
MaTepHaJIOB;

* HUCMOJb30BaHUE IpH NpPeoOpa3oBaHUM H3BJICUEHHOW HHPOpPMaLuM W3 ydeOHUKA U
JOTIOJTHUTEIbHBIX UCTOYHUKOB 3HAaHUHN ONOPHOM KapThI-CIMYEHHUS, OTIOPHON CXEMBI AITOPUTMA,
BBITIOJTHEHHUE 3aJJaHUs 110 00pasILy.

B MBOY OOIII c. [llaH4bl B COOTBETCTBUM C y4eOHBIM IUIAHOM Ha H3Y4YE€HHH I€OMETPUU
B 7-9 kmaccax oTBoAMTCs 2 yaca B Hejaento. KommdecTBo yacoB B roji Ha crymeHH 7-9 kiacc
COCTAaBJISIET 68 JacoB TS YMK ATtanacsau JI.C.



1. IInanupyemMble pe3yabTaThl 0CBOCHHS Y4eOHOI0 NpeaMeTa, Kypca

[Iporpamma obecrieunBaeT JOCTIXKEHUE CIETYIONINX PE3YJIbTATOB OCBOCHUS
o0Opa3oBaTesbHON MPOTrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHMS:
Juunocmuule pezynromamol:

1. ¢opmupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTH M CHOCOOHOCTH
oOyJaromuxcss K CaMOpPA3BUTHI0O M CaMOOOpa30BAaHMIO HAa OCHOBE MOTHBALMU K
00y4eHHIO U TI0 3HAHUIO, BEIOOPY JajbHeHIero oopazoBanus Ha 0a3e OPHEHTUPOBKHU B
Mupe mnpodeccuid U Mpo(ecCHOHANBHBIX MPEANOYTEeHUH, 0CO3HAHHOMY ITOCTPOCHHUIO
UHIUBUAYAJIbHOH  00Opa3oBaTe€NbHOW  TPAaeKTOPUM C  Y4ETOM  YCTOMYMBBIX
ITI03HABATEIIbHBIX HHTEPECOB;

2. (dopmupoBaHHE 1IETOCTHOTO MHUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPaKTHKY;

3. ¢dopmupoBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHMM M COTPYJHHYECTBE
CO CBEpCTHUKAMH{, CTaplIMMU U MIAJIIMMH B 0Opa30BaTeNbHOM, OOIECTBEHHO
MI0JIE3HOM, Y4eOHO-HCCIIeI0BAaTENbCKOM, TBOPUECKOM U IPYTUX BUJAX ACSITEIbHOCTH;

4. yMEHME SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIIM B YCTHOW M MHUCBMEHHOW peuH,
ITIOHUMATh CMBICI TIOCTABJIEHHOM 3a]1a4M, BBICTPAUBATH APTyMEHTALMIO, IPUBOJMTH
MIPUMEPBI U KOHTPIIPUMEPBI;

5. KPUTHUYHOCTb MBIIIUICHHS], YMEHUE PACIIO3HABATH JIOTUYECKH HEKOPPEKTHBIE
BBICKa3bIBAHUS, OTINYATh TUIOTE3Y OT (PaKTa;

6. KpEaTMBHOCTb MBIIIJIEHUS, MHUIIUATUBA, HAXOJYMBOCTh, AKTUBHOCTB IIPH PEIICHUU
TEOMETPUYECKUX 3a1a4;

7. yMeHHe KOHTPOJIMPOBATh IIPOLECC U pe3ybTaT yueOHOM MaTeMaTHUECKOM
JESITEIIBHOCTH;

8. cnocoOHOCTh K SMOLIMOHATIBHOMY BOCIIPHUATHIO MaTEMaTUYECKUX 00BEKTOB, 3a/ad,
pELIeHUH, PacCyKICHUI;

Memanpeomemmnuwie pezyibmamal:
llo3znasamenvhbie:
1) [lepBoHauanbHbIe NpeACcTaBlIeHUs 00 UAEIX U O METOaX MaTeMaTUKH KaK
00 yHHBEpCAJIIbHOM SI3bIKE€ HAyKH U TEXHUKH, O CPEJICTBE MOJICIIUPOBAHMSI SIBJICHUN U
MIPOLIECCOB;

2) YMeHue BUIeTh MaTEMaTHUECKYIO 33/1a4y B KOHTEKCTE MPOOIEeMHOM
CUTYaIlMH B APYTUX JUCIHUILIMHAX, B OKPYXKAIOIIEH KU3HH;
3) YMeHue HaXOqUTh B PA3IMYHBIX UCTOYHUKAX HHPOPMAIHIO, HEOOXOAUMYIO

JUIL pEIlIeHUs MATeMaTHYeCKUX TMpoOJeM, M TPEICTaBIsAThL €€ B TOHATHOH (opwme;
NPUHUMATh PEIICHHE B YCIOBHSX HEMOJHOW M M30BITOYHOH, TOUHOW W BEPOSTHOCTHOM
nHpopMaIuu;

4) YMeHue IMOHMMaTh U MUCIIOJb30BaTh MAaTEMaTHUYECKUE CPEACTBA
HarJISIIHOCTH
(pUCYHKH, YepTEKH, CXEMBI U Jp.) Ui WILUTIOCTPAINH, HHTEPIIPETALUY, apTyMEHTAIUH;
5) YMeHue NnpuMeHsTh HUHIYKTHBHBIE U JIEAYKTUBHBIE CIIOCOOBI
pacCyXIEHUM,

BUICTDH PA3JIMIHBIC CTPATCTUU PCIICHUA 3a1a4,

6) YMeHne caMOCTOSTENLHO CTaBUTh e, BBI6I/IpaTB H CO3AaBaTh aJITOPUTMBI
JUISL PCIICHU A y‘-IC6HLIX MaT€MaTH4YCCKUX npo6neM;
7) YmMmenue TUIaHUPOBATh U OCYILICCTBIIATH ACATCIIbHOCTD, HAIIPABJICHHYIO HA
peIICHUEC 3aia4 UCCIICAOBATCIILCKOTO XapaKTepa.
8) YMeHue UCnojab30BaTh I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKaI_II/IOHHLIe
TCXHOJIOTHH

(manmee - UKT koMIIeTeHIINH ).



9) MoTuBaIys K OBJIAJACHUIO KYJIbTYPOI aKTUBHOTO TIOJIB30BAHUS CJIOBAPSIMHU
U IPYT'MMHU TIOUCKOBBIMU CHCTEMaMU;
Pecynamusnuie:

1) YMeHne caMOCTOSATENBHO TUIAHUPOBATh aJIbTEPHATUBHBIC ITYTH JOCTHKEHUS
1esel, OCO3HaHHO BbIOMpaTh Haunboisiee 3(deKkTuBHBIE CHOCOOBI pelIeHHs Y4eOHBIX H
MO3HABATENIBHBIX 337134,

2) YMeHue ocylecTBIsATh KOHTPOJIb IO PE3YIbTAaTy U O COCO0Y NeHCTBUS
Ha YpOBHE NPOU3BOJILHOTO BHUMAHMSI U BHOCUTh HEOOXOIMMbIE KOPPEKTUBBIL;
3) YMeHune aiekBaTHO OIICHUBATh MPABHIILHOCTh HITH OIIMOOYHOCTD

BBITIOJITHCHU ST y‘~I€6HOI71 3aJa4du, €c O6’I)GKTI/IBHYIO pr,I[HOCTI) nu CO6CTBCHHBI€ BO3MOXHOCTHU
€e pelIcHHS;

4) Oco3HaHHOE BIIaJIeHUE JOTUIECKUMHU JIEHCTBUSIMU ONPEICICHUS

MOHSTHUIA,

0000111eHMS, YCTAHOBJICHUSI aHAJIOTUH, KJTaCCU(DUKAIIMK Ha OCHOBE CAMOCTOSATEIHLHOTO
BbIOOpA, OCHOBAHUN U KPUTEPUEB, YCTAHOBIIEHUS POJOBHJIOBBIX CBSI3EH;

5) yMeHI/IC YCTaHaBJ'II/IBaTB HpI/I‘-II/IHHO-CJ'ICI[CTBCHHI)IG CBs3HU, CTpOI/ITI)
JIOTUYHOE PACCyXKIEHHE, yMO3aK/ItoueHre (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUH) U
BBIBO/IBI,

6) YMeHue onpeaensats 1 GOpMUPOBATh LENb ACATEIBHOCTH HA YPOKE C
MOMOIIIBIO
YUUTES;
7) Ymenue npeoOpa3zoBbiBaTh HHOOPMALIKIO U3 OJIHON GOPMBI B APYTYIO;
8) YMeHnue co3iaBath, IPUMEHATh U MpeoOpa30BbIBaTh 3HAKOBO-

CUMBOJIMYECKUE CPEACTBA, MOJICIH U CXEMBI JUISl PEIICHUS YIeOHBIX M MO3HABATEIBHBIX
3aj1a4.

Kommynuxamusnvie:
1) YMeHue opraHu3oBbIBaTh yueOHOE COTPYTHUUYECTBO U COBMECTHYIO
JeSITeNIbHOCTD

C yYHTEJEeM U CBEPCTHUKAMU: ONIPEICIISATH LEIH, PACIPEACTATh (YHKIIUU U POITH
YYaCTHHUKOB,
obmue crocoObl paboThI;

2) YMmenune paboTaTh B TpyIIe: HAXOJUTh OOIIee pEIIeHWe W pa3pemiaTh
KOH(UIMKTBI Ha OCHOBE COTJIACOBAHMSI TMO3UIUA M ydeTa WHTEPECOB; CIYIIATh MapTHEPA;
hopmMyIMpOBaTh,
apryMEHTHPOBATh U OTCTauBaTh CBOE MHEHHUE, O()OPMIISITH CBOM MBICIH B YCTHOM U
MUCHbMEHHOU (hopMe, CIIyIIaTh U MOHUMATh PEYb APYIHX;

3) CTpeMHUTBCS K KOOPIUHAIIMY PAa3TUYHBIX MHEHUH O MAaTEMaTHYECKUX
SIBJICHUSAX B COTPYAHUYECTBE; I0TOBAPUBATHCS, MPUXOAUTDH K 00IIEMY PELICHHIO;

4) [Tonumarsb copepkanue BOIMPOCOB U BOCIIPOU3BOIUTH BOTIPOCHI;

5) Ocy11ecTBIATh B3aUMHBIA KOHTPOJIb;

6) KoppekTHo ¢popMynupoBaTh CBOIO TOUKY 3PEHUSI.

Ilpeomemnmnuie pezynvmamol:

BoinyckHUK HayuuTes B 7-9 Kjaccax (/1S UCMOJIb30BAHUS B MOBCEIHEBHOI KU3HU U
o0ecrnieyeHNs] BO3MOKHOCTH YCIIELIHOTO MPOJ0JKeHUs1 00pa3oBaHusl HA 6a30BOM
ypoBHe) ['eomerpuyeckue Gurypel

e  OmnepupoBarh Ha 6230BOM YPOBHE MOHATUSIMU F'€OMETPUUECKUX PUTYD;

®  U3BJIEKATh MH(DOPMAIIHUIO O TEOMETPHUECKUX PUTYpPaAX, MPEACTABICHHYIO Ha
4yepTekax B SBHOM BUJIC,

®  MPUMEHSTH [Tl pEIICHUs 3a7]a4 TeOMETPUUECKUe (PaKThl, €CITH YCIOBUS UX
MIPUMEHEHHUsI 33/IaHBI B SIBHOU (hopMe;

®  pelaTth 3a/1a4M Ha HAXOXKJEHUE T€OMETPUIECKHIX BEIMYUH 10 00pa3am uiu
ITOPUTMAaM.



B noBceqHeBHOM KNU3HM U MPU U3YUYEHUH IPYTUX NIPeIMETOB:
®  HCMOJH30BaTh CBOMCTBA FT€OMETPHUYCCKUX (QUTYP TSI PEIICHHS TUITOBBIX
3ajad,
BO3HHUKAIOIINX B CUTYyaIUsX MOBCEAHEBHOM KU3HU, 33]1a4 MPAKTHYECKOTO
conepxxanud. OTHOIICHUA
e  OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSIMHU: PABEHCTBO (PUTYp, paBHBIC
burypsl,
PaBEHCTBO TPEYrOJIbHUKOB, MapaIeIbHOCTh MPSMBIX, TEPICHAUKYIIPHOCTH MPSIMBIX,
YIJIBI MEXIY MPSIMBIMH, TIEPIICHIUKYIISIP, HAKIOHHAS, TTPOCKITUSL.
B noBceHeBHOM KNU3HM U NPU U3YUYEHUH IPYTUX NPeIMETOB:
®  JCIOJIb30BaTh OTHOIIEHUS JJI PEIICHUsI TPOCTEUIITNX 3a1a4, BOSHUKAIOIINUX B
peanbHOM KU3HU.
H3Mepenus ¥ BRIYMCIECHUS
e  BhINOJHATH U3MEPEHUE JJTUH, PACCTOSHUNA, BETUYUH YTJIOB, C TTOMOIIBIO
WHCTPYMEHTOB JIJIsI U3MEPEHHM JIJTUH U YTJIOB;
®  TpUMEHSTH GOPMYIIBI IEPUMETPA, IO U 00BEMA, TUIOIIAIN ITOBEPXHOCTH
OT/ICITbHBIX MHOTOTPAHHUKOB MPY BBIYUCIICHUSX, KOT/Ia BCE JaHHBIE UMEIOTCS B YCIIOBUU;
e npumeHsTh TeopeMmy [ludaropa, 6a30BbIe TPUTOHOMETPUUECKHE COOTHOIICHUSI
JUISl BBIYUCIICHUS JJIMH, PACCTOSIHUM, TUTOMIAAC B MPOCTEUIINX CIydasiX.
B noBceqHeBHOM KU3HM U MPU U3YUYEHUH IPYTHX NPeIMETOB:
®  BBIYHCIIATH PACCTOSIHHS Ha MECTHOCTH B CTaHJAPTHBIX CUTYAIUSX, TUTOIIAIU B
MPOCTEHIINX CIIydasixX, MPUMEHATh GOPMYJIbl B MPOCTEUIINX CUTYallUsX B MOBCEIHEBHOM
KU3HU.
L'comerpuyecKye NIOCTPOCHMS
e l300paxxarh TUIIOBBIE TUIOCKKHE (PUTYPHI U (GUTYPHI B TPOCTPAHCTBE OT PYKH U
C TIOMOIIIbIO HHCTPYMEHTOB.
B noBceiHeBHO¥ KU3HM ¥ IPH U3YUYEeHHUH APYTHX NPeIMETOB:
®  BBINOJHATH MPOCTEHIINE MOCTPOEHUS HA MECTHOCTH, HEOOXOIUMbIE B
pEabHOM JKU3HU.

e  Ctpouts Gpurypy, CHMMETPHUYHYIO JaHHON (UType OTHOCUTEIHHO OCH U
TOYKH.

B noBceiHeBHO KU3HM ¥ NIPH U3YUYEeHHUU APYTHX NPeIMETOB:
®  pacno3HaBaTh JBM)XEHHE OOBEKTOB B OKPYKAIOIIEM MUPE;
®  pacno3HaBaTh CUMMETPUYHbBIC GUTYPHI B OKPYKAIOLIEM MHPE.

L4 OHepI/IpOBaTb Ha 0a30BOM YPOBHC NOHATHUAMU BEKTOP, CyMMa
BCKTOPOB,

MPOU3BEJICHUE BEKTOPA HA YHCIIO, KOOPAMHATHI Ha IJIOCKOCTH;

®  OMNpeneNsTh MPUOIMKEHHO KOOPAWHATHI TOUKH IO €€ U300paKeHHUIO Ha
KOOPJAMHATHOM INIOCKOCTH.
B nmoBceaHeBHOM KM3HM U NIPH U3YYCHHUHU APYTUX NPEeIMETOB:

®  UCIIOJIb30BAaTh BEKTOPHI JJIsI PELIEHUS ITPOCTENIINX 3a1a4 Ha OINPEIAEIECHUE
CKOPOCTH OTHOCHUTEIJIBHOTO JIBUKECHUS.
Hcropus MaTeMaTuKu

e  OnuceIBaTh OTAEIbHBIE BBIIAIOIINECS PE3YIbTaThl, IOJIYYEHHBIE B X0/1€
pa3BUTHUSA MATEMATUKHU KaK HAYKH;

®  3HATh NPUMEPHI MATEMATUYECKUX OTKPBITUI U UX ABTOPOB, B CBSI3U C

OTE€UYECTBEHHOM

U BCEMUPHOU UCTOPUE;

® [OHMMATh POJIb MaTEMAaTUKU B pa3BuTHUU Poccuu.



MeToApl MATEMATHKM

e  BpiOupaTh NOAXOIAMINNA H3YYEHHBIA METO JUISl PEIICHUS] M3yY€HHBIX TUIIOB
MaTeMaTHYECKUX 3a1a4;

e [IpuBOAMTH IpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B OKPYKAOLLIEH
JNEUCTBUTEIBHOCTH U IIPOU3BEICHUSAX UCKYCCTBA.

Buinycknuk nonyuum 6o3moxcnocms Hayuumsca 6 -9 knaccax 01a obecneueHus
603MONCHOCIMU YCREUWIHO20 NPOOOINHCEHUA 00PA306AHUA HA 0A3060M U Y2YONEHHOM
yposnax I'eomerpuueckue Gpurypsl
o Onepuposamv NOHAMUAMU 2€0OMEMPULECKUX Pu2yp;
®  Uu361EeKAMb, UHMEPNPEMUPOBAMb U NPEOOPA308bI8AMb UHGOPMAYUIO O
2eoMempuyecKux pueypax, npeoCmasieHHy10 Ha Yepmencax,
®  npumeHaAmb 2eomempuyeckue axkmol Ol peuleHus 3a0ay, 6 Mom Hucie,
Npeononazanuux HeCKOJIbKO Wa2o8 peuleHus,
*  chopmynuposams 8 npocmeriuux Cay4asx ceoluCmed u NPU3HaKu ueyp;
®  00Ka3bI8AMb 2EOMEMPUUECKUE YMBEPHCOCHUSL,
®  grademv CMAHOAPMHOU Klaccu@urayuel niockux pueyp (mpeyeoibHuKos u
Yemulpexy20ibHUKOB).
B noBcenHeBHOI JKU3HH ¥ TPH U3YYEHHH IPYTHX MPEAMETOB:
®  UCNONL308AMb CEOUCMBA 2EOMEMPUYECKUX (hucyp 015 peuleHus 3a0ay
NPAKMU4ecKoeo Xapakmepa u 3a0ay U3z CMeHCHbIX OUCYUNTUH.
OTHOmEeHust
e Onepuposamv NOHAMUAMU: PABEHCMEO Qu2yp, pasHvie (ueypol, paseHCmeo
Mpey2oNbHUKO8, NAPAIeIbHOCHb NPSAMbIX, NePREeHOUKYIAAPHOCIb NPAMBIX, Y2lbl MeHCOy
NPAMbIMU, NEPREHOUKVIAD, HAKIIOHHAS, NPOeKyust, nooobue ucyp, nodooHsie pucypul,
Nn000OHbBIE MPEY2OSIbHUKU,
*  npumeHnams meopemy Daneca u meopemy o NpONOPYUOHATLHBIX OMPE3KAX NPU
peuleHuu 3a0a4;
®  Xapakmepuzo8amuv 63aUMHOE PACNOJIONCEHUE NPAMOU U OKPYHCHOCIU, 08X
OKPYHCHOCMELU.
B noBceiHeBHO¥ KU3HM ¥ NIPH U3YYEeHHUU JAPYTHX NPeIMETOB:
®  UCNOIBL3068aMb OMHOULEHUsL OJIsl peulenus 3a0ay, B03HUKAIOWUX 8 PedlbHOU
HCUSHU.
H3mepenus u BbIuncIeHUSA
o Onepuposams npeocmagieHusMu o OauHe, NIOWAOU, 0ObeMe KaK
8eUYUHAMU.
Ilpumenamo meopemy Ilughazopa, ¢opmynst niowaou, obvema npu peuileHuu
MHO20ULA208bIX 3A0aY, 8 KOMOPbIX He 6Ce OaHHble NpedCcmasieHvl A6HO, a Mmpeoyom
8bIYUCAEHULL, Onepuposams 0Ooiee WUPOKUM KOTUYECEOM (QOopmyNL ONUHbL, NIOWaoU,
obvema, BbIYUCIAMb  XAPAKMEPUCMUKU — KOMOuHayuti  gueyp  (oKpysicHocmell U
MHO20Y20/IbHUKOB) ~ BbIMUCIAMb — PACCMOAHUAL — MedcOy — Queypamu,  NpUMeHsIms
mpuconomempuyeckue Gopmynvl 0l 8bIYUCTEHUL 8 D01ee CLONHCHLIX CLYYAsX, NPOBOOUMb
8bIYUCTEHUSL HA OCHOBE PABHOBEUKOCNU U PABHOCOCABLEHHOCU,
®  1POBOOUMb NPOCTbLE BbIUUCICHUS HA 00BEMHBIX menax,
*  opmyruposams 3a0auu Ha 8bIYUCTEHUE OIUH, NIOWAOEL U 00HEMO8 U
peuiams ux.
B noBce1HeBHO# KU3HM ¥ IPH U3YYEHHUH JAPYTUX MPeEIMETOB:
®  1IP0OBOOUMb BbIYUCICHUS HA MECIHOCIU,
®  npuMeHAmb QOPMYIbl NPU BLIYUCTIEHUAX 8 CMENCHLIX YUeOHbIX npeoMemax,
BOKpYIHCatoufeli OeticmeumenlbHOCmu.
I'eomeTpuyeckue nocTpoeHus
o [300pasxcams 2eomempuueckue @uaypbl Nno MeKCmogomy U
CUMBOILHOMY



ONUCAHUIO;

®  80000HO ONEPUPOBAMb YEPMEHCHLIMU UHCTNPYMEHMAMU 8 HECTOHNCHBIX

CYUasx,

®  GLINONHAMb NOCMPOEHUS MPEY2ONbHUKOS, NPUMEHANb OMOeNbHble MEemoobl
NOCMPOEHUl YUPKYIeM U JTUHEUKOU U NPO8ooUms npocmeuuiue uccie008aHus Yucia
peuieHutl;

®  u300padcamv Munosvie NI0CKue ueypsl U 00veMHble meia ¢ NOMOUbIO
npocmeuuux KOMnbIOMePHbIX UHCHPYMEHMO8.
B noBceHeBHO# KU3HHU ¥ IPH U3YYE€HHUH JAPYTUX MPeIMETOB:

®  BbLINOIHAMb NPOCMeELUEe NOCMPOEHUs HA MECMHOCIMU, HEe0OX0OUMbLE 8

peanvrou

HCUSHU,

®  OYeHUuBamv pasmepsl PEANIbHBIX 00BLEKMO8 OKPYHCAIOU,e20 MUPA.
IIpeoGpazoBanus

o Onepuposamsb noHamuem 08UNCEHUs U NPeodPA308aHUS NOO0OUS, 81A0emb
npuemamu HOCMpoeHus hueyp ¢ UCNONIb308AHUEM OBUNCEHUL U NPEe0OPA308aHULL NOO0OUS,
NPUMEHAMb NOJIYYEHHbIE SHAHUSL U ONbIM NOCMPOEHULL 8 CMENCHBIX NpeoMemax u 6
PEANbHbIX CUMYAYUAX OKPYHCAIOUWEe20 MUPA;

o cmpoumbs Queypy, n000OHYI0 OAHHOU, NOIL308AMbCS CBOUCMBAMU NOOOOUS
0151 000CHOBAHUS CBOUCME hucyp,

®  NPUMEHAMb CBOUCMBA OBUNCEHULL 01 NPOBEOEHUS NPOCMENUUX 000CHOBAHUT
ceoticma gueyp.
B noBceHeBHO¥ KU3HM ¥ NIPH U3YYEeHHUH APYTHX NPeIMETOB:

®  NPUMEHAMb CBOUCMBA OBUNCEHUL U NPUMEHSAMb NO00OUE OJ1s1 NOCMPOCHUU U
8bIYUCTICHULL.

BekTopbl M KOOPAUHATHI HA MJIOCKOCTH

o  Onepuposamv  NOHAMUAMU — 6EKMOP,  CYMMA,  PASHOCMb  BEKMOPOS,
npou3sedeHue 8eKmopa Ha HUCLO, Y20l MexcOy GeKMOPAMU, CKAMAPHOE NPOU3seoeHue
BEKMOPOB, KOOPOUHAMbL
HA NIOCKOCMU, KOOPOUHAMbL 8EKMOPA;

®  GLINOIHAMb OCUCMBUSL HAO 8eKMOpPaMu (ClLOdCeHUe, 8blYUMAaHue, YMHONCeHUe
HA YUCTO0), BBIMUCTAMb CKAIAPHOE NPOoU3sederue, Onpeoeisims 6 NpoCMetuux Cryuasx
VeOr MedNCOy BEeKMOPAMU, 6bINONHAMb PA3IONCeHUe GeKmopa HA COCmasisowue,
NPUMEHAMb NOJVHEeHHble 3HAHUS 6 (Qu3uKe, NOIb308AMbCS (BOPMYIOU  BbIUUCTICHUS.
PACCMOSIHUSL MENCOY MOYKAMU NO U3BECMHbIM KOOPOUHAMAM, UCHONb308ANMb YPAGHEHUs.
Queyp onsa pewenus 3a0au;

®  NpUMeHSIMb BeKMOPbL U KOOPOUHAMbL OJisl PeUleHUsl 2eOMEeMPUHECKUX 3a0ay Ha
8blUUCTICHUE OIUH, Vl08.
B noBceHeBHOI ;KH3HH M NIPH U3YYEeHUH APYTHX MPEIMETOB:

®  UCNOAB306aMb NOHAMUS BEKMOPOS U KOOPOUHAM OISl peuleHust 3a0ay no

Qu3suxe,

2eoepaguu u opy2um yueOHviM npeomMeman.
Hcropus MmaTeMaTuKu

o Xapaxmepuzoeamv  6KIAO  BbLIOAIOWUXCS — MAMEMAMUKOS 8
PazeumueMamemMamuKy U UHbLX HAYYHbIX obacmetl;

®  NOHUMAMb POlb Mamemamuku 6 passumuu Poccuu.
Metoabl MAaTEMAaTUKH

o Ucnonv3ys uzyueHuvie Memoobvl, NPOBOOUMb OOKA3AMENbCMBO, 8bINOIHAMb
onposepaicerue;

®  guIOUpPamMb U3yHeHHble MemOoObl U UX KOMOUHAYUU OJisl peuleHusl

Mamemamuyeckux

3a0auy;



®  UCNONL308AMb MAMEMAMU4ecKUe 3HAHUs O ONUCAHUS 3AKOHOMEPHOCMel 8
OKpydrcaroweli 0eucmeumenbHOCmMuU U NPOU3BE0EHUSX UCKYCCMBA,

®  npumeHAmb npocmenuiue nPocPamMMHble CPeOCmaa U I1eKmpOHHO-
KOMMYHUKAYUOHHbIE CUCMEMbL NPU PeUeHUU MameMamuyeckux 3a0ad.

2. Conepxxanue yueOHOI0 nmpeaMeTa, Kypca
Conepxanue yaeonoro npeamera Y MK Aranacsa JI.C.:7-9 kacc:

1. Harasanasa reomerpusi. HarmsiiHple npenctaBieHUsl O MPOCTPAHCTBEHHBIX

¢burypax:xy0, napauienenumnes, Ipu3Ma, nupamMuaa, map, chepa, KOHyC, IHITHHIP.

N300pakeHue npocTpaHCTBEHHBIX buryp. IIpumepsl CEYCHUN.
Mmuororpannuku.  [IpaBunbHbIeMHOTOTpaHHUKH. [IprMepsl pa3BEPTOK

MHOTOTPaHHUKOB, LIMJIMH/IPA U KOHYCA.

[Tonsarue 06béMa; equHUIBI 00bEMA. OOBEM MPSAMOYTOIHLHOTO MapajuIesienuIea, Kyoa.

2.I'eomerpuyeckue ¢urypnl. IIpsavbie u yrasl. Touka, npsimasi, IOcKocTb. OTpe3oK,
JIy4.

VYron. Bunel yrinos. BepTukanbHbie 1 CMEKHBIE YTIIIbl. brccekTpuca yria.

[TapannensHbie W mepecekaromuecs npsimbie. [leprneHauKysipHbIe MpsMbIEe. TeopeMbl 0
MapauIeTbHOCTH W TEPHEHANKYISIPHOCTH NpAMBIX. [leprneHaukynssp ¥ HakJIOHHAs K
npsamoil. CepeIMHHBIN NEPIEHANKYISP K OTPE3KY.

I'eomerpuueckoe ™ecto Touek. CBoOWCTBA OHCCEKTPUCHI yIiIa W CEPEAMHHOTO
MEPIEHAUKYIIAPA K OTPE3KY.

Tpeyronbauk. Bbicota, MeauaHa, OuccekTpuca, CpeIHssl JUHUS TPEYroJIbHUKA.
PaBHOOepeHHbIE W PAaBHOCTOPOHHUE  TPEYrOJbHUKW; CBOWCTBA U  NPU3HAKH
paBHOOEIPEHHOTO TpeyrojpHuKa. llpu3Haku paBeHCTBa TpeyrojbHUKOB. HepaBeHCTBO
TpeyroiabHuKa. COOTHOLIEHHS MEXAY CTOPOHAMU U yIJIaMU TPEYTOJIbHUKA.

CymmMma yrioB TpeyroyibHHKa. BHemHue yrisl TpeyroipHuka. Teopema ®aneca. [lomodue
TpeyroiabHUKOB. [lpu3Hakum momoOust TpeyroibHHKOB. Teopema Iludaropa. Cunyc,
KOCHHYC, TAHI'€HC, KOTAHT'€HC OCTPOro yria NpsMOYTOJbHOTO TPEYrojabHUKA U YIioB OT 0
no 180°; mpuBenmeHue K ocTpoMy yriy. PemeHue mnpsSMOYTrOJIbHBIX TPEYrOJbHUKOB.
OCHOBHOE TPUTOHOMETPUYECKOE TOXAeCTBO. DOpMyIibl, CBA3BIBAIOIINE CUHYC, KOCUHYC,
TaHINe€HC, KOTAaHM€HC OJIHOTO M TOro e yria. PemeHue TpeyroiabHUKOB: TeopeMa
KOCHHYCOB U TEOPEMA CUHYCOB. 3aMeYaTeIbHbIE TOUKH TPEYrOJIbHUKA.

Uersipéxyronpauk. Ilapamnenorpamm, ero cpoiicTBa M npu3Haku. [IpsAMOyronbHUK,
KBajpart, poM0, UX CBOICTBA U MpHU3HAKU. Tpanenys, cpeaHsis TUHUS Tpareuu.
MHoroyronapHuK. Bbinmykiable MHOroyrojibHUKM. Cymma YIjiOB BBIIYKIIOTO
MHOT'OYTOJIbHUKA.

[IpaBUsIbHBIE MHOTOYT'OJIBHUKH.

OxkpyxHocth U Kpyr. [yra, xopma. Cektop, cermeHT. LleHTpanbHBIid yroJ, BIMCaHHBINA
yroJj, BEJIMYMHA BIMCAHHOTO Yriia. B3auMHOE pacnoyiokeHue NpsMOd U OKPYKHOCTH,
JIBYX OKpykHOcTel. KacaTenbHas M cekymas K OKpY>KHOCTH, UX CBOMCTBA. BrimcaHnHbie u
ONMCaHHBbIE MHOTOYTOJIbHUKHU.

Bnucanubie 1 onucaHHbIe OKPYKHOCTH MPABUILHOTO MHOTOYTOJIbHUKA.

I'eomerpuueckue mpeobpazoBanus. [lonarue o paBeHcTBe ¢uryp. [loHstue o ABHKEHUU:
oceBas W UEHTpallbHAas CHUMMETPHUM, MapauIeNbHbIl mepeHoc, noBopoT. [loHsatue o
noaooun GpuUryp u roMOTETHH.

[TocTtpoenust ¢ moMouipl0 HHUPKYIs U JuHEHKH. OCHOBHBIE 3a/layd Ha IOCTPOECHUE!
JICTICHHEe OTpe3Ka II0MoJiaM; TOCTPOEHUE Vyrila, paBHOTO JIaHHOMY; TOCTPOEHHUE
TPEYroJibHUKA MO TPEM CTOPOHAM; MOCTPOCHHUE MEPHNEHAUKYIISIpa K MPAMOM; MOCTPOCHUE
OMCCEKTPUCHI yria; IeJICHHe OTpe3Ka Ha /7 PaBHBIX YaCTei.

Pemrenne 3amady Ha BBIYMCIIEHHE, JI0KA3aTEIbCTBO M MOCTPOCHHE C HCHOJb30BaHHEM
CBOMCTB M3y4EHHBIX (PUTYD.



3.M3Mepenne reomeTpuuecKux BeJn4yuH. [[yinna orpeska. Paccrosnue ot Touku A0
IIPSIMOM.

Paccrosnue mex 1y napamieabHbBIMU MPSMbBIMHU.

IIepuMeTp MHOTOYrOJIBHUKA.

JlnrHa OKpY>KHOCTH, YUCIIO 51; JUIMHA IYTH OKPY>KHOCTH.

I'pagycHas mepa yria, COOTBETCTBHE MEXKAY BEIUYMHOM LIEHTPAJIBHOIO yrja U JJIMHOU
JyTH OKPY>KHOCTH.

[TonsiTre TwrOMamu TUIOCKUX (GUTYp. PaBHOCOCTaBICHHBIE W PaBHOBEIUKHE (QHUTYPHI.
[Tnomans npsmoyroapHuka. [lnomaau nmapannenorpamma, TPeyroJlbHUKa U TpamelH.
[Inomans MHOrO-yronbpHuKa. [1nomanp kpyra u miomaas cekropa. COOTHOLIEHUE MEXAY
TUIOMIA/ISIMH TTOT00HBIX (hUTyp.

Pemrenue 3a1au Ha BBIUKCIIEHUE U IOKA3aTEIHCTBO C UCIIOIH30BAHNEM U3YUEHHBIX
dhopmy.

4. KoopauHatel. YpaBHeHue mnpsmou. Koopaunatel cepenuubl oTpeska. Popmyna
PACCTOSTHUS MEXTy ABYMS TOUKaMU TJIOCKOCTH. YPaBHEHUE OKPY>KHOCTH.

5.BekTopsl. [{muna (Moayns) BekTopa. PaBencTtBo BekTopoB. KosummHeapHbie BEKTODEHI.
Koopaunatsl BekTopa. YMHOXKEHHE BEKTOpa Ha YHUCIIO, CyMMa BEKTOPOB, pa3jiokKeHHE
BEKTOpa I10 JIBYM HEKOJIJTMHEapHbIM BekTopaM. CKalsipHOE MPOU3BECHHE BEKTOPOB.

6. TeopeTnko-MHOKeCTBEHHbIE MOHATHSA. MHOXECTBO, AJIEMEHT MHOXKECTBA. 3aJaHUE
MHOXECTB TepEYNCICHHEM 2JIEMEHTOB, XapaKTEePUCTHUCCKUM CBOWCTBOM.
[ToamuoxecTBo. OOBEMHEHNE U TIEPECEUECHNE MHOKECTB.

7.91eMeHTHl JIOTMKU. Ormpenenenue. AKCHOMBI M Teopembl. JlOKa3aTenbCTBO.
Jloka3zaTtenbCcTBO OT MPOTUBHOTO. Teopema, oOpaTHas ganHOu. [Ipumep u KOHTpIIpUMED.
[ToHsiTHE O PAaBHOCUIILHOCTH, CJIEIOBAaHUU, YIOTPEOIECHUE JTOTHUYECKUX CBA30K ecil ..., mo
ceey 8 MOM U MOJILKO 8 MOM CyYae, ""TOTUYECKUE CBA3KH U, UTU.

8.I'eomeTpus B ucropuyeckoM pazputuu. Ot 3emiiemepus kK reomerpuu. [Tudarop u ero
mkoJsia. @anec. Apxumen. IloctpoeHue npaBUIbHBIX MHOTOYTOJILHUKOB. TpUCEKIUs yria.
Ksagparypa kpyra. YnBoenme kyOa. Mcropus umcna x. 3omotoe cedenue. «Hagamay
EBxnupa. JI. Ouinep. H. U. JlobaueBckuii. ctopus naroro mnocrysara.

N300perenne MeTona KOOpAUHAT, MO3BOJISIFOIIETO MEPEBOIUTH T€OMETPHUECKHE 0OBEKThI
Ha s3b1Kk anreOpel. P. Jlekapt u I1. @epma. [Ipumepbl pa3nuyHbIX CHCTEM KOOPJIWHAT HA
MJIOCKOCTH.
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