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1. IMosicHUuTeIbHAA 3aANUCKA

[Iporpamma paspaboTaHa Ha OCHOBE [TporpamMmbl  00111€00pa30BATENBHBIX YUPEIKICHUN
I'eomerpus 7-9 / T.A. Bypmuctposa — 2-e uznanue, nopadorannoe M.: IIpocsemenue, 2014.

OBnageHne 00yJaronMMHUCS CUCTEMON T€OMETPUUYECKUX 3HAHUN M YMEHUH HEOOXOIUMO B
MTOBCETHEBHOM JKU3HMU, JUISI U3YUCHHSI CMEKHBIX JUCIUIUIMH U IPOAODKEHUS 00pa3oBaHUsI.

[TpakTryeckasi 3HAUUMOCTh MIKOJIBHOTO Kypca F€OMETpHH O0YyCIOBIIEHA TEM, YTO €ro 0OBEKTOM
SBIITFOTCSI  TIPOCTPAHCTBEHHBIE (OPMBI M  KOJMYECTBEHHBIC OTHOIICHUS JCHCTBUTEIHHOTO MHpA.
I'eomeTpuueckass MoAroToBka HeoOXoauMma Ui TMOHMMAHUSl MPHUHIIMIIOB YCTPOICTBA U HCIIOJIb30BAHUA
COBPEMEHHON TEXHHMKH, BOCIPUATUS HAYYHBIX M TEXHUYECKUX MOHATUN M M. MaremaTuka SBISETCS
S3bIKOM HayKh M TeXHUKUM. C €€ NOMOLIbI0 MOJACIUPYIOTCA M M3Yy4YarOTCS SBJICHHUS W IPOLIECCHI,
MIPOUCXOSIINE B IPUPOJIE.

['eomeTpus sBISETCSs OJAHUM W3 OINOPHBIX IPEIMETOB OCHOBHOM IIKOJBI: OHAa OOECIEeYUBaET
M3y4YeHUE JPYrux AUCHUIUIMH. B mepByro ouepenb 3TO OTHOCUTCSA K MPEAMETaM €CTECTBEHHO-HAYyYHOTO
LMKJIA, B YacTHOCTH K (Qu3uke. Pa3BuTHE JOTMYECKOTO MBILIUICHUS OOYYaIOIUMUCIIPU OO0yYeHUN
TE€OMETPHUH CITOCOOCTBYET YCBOSHUIO MPEIMETOB T'yMaHUTAPHOTO IuKia. [IpakTudyeckue yMeHUs W HaBBIKA
reOMETPUUYECKOTO XapaKTepa HeoOXOIMMBI JIsl TPYJOBOU JIEATEIHHOCTH U MPO(PECCUOHANBHOMN MOATOTOBKU
IIKOJIbHUKOB.

PazButne y oOyuaromuxcsi NpaBUIBHBIX NPEICTABICHUNA O CYIIHOCTH U IPOUCXOXKICHUU
T€OMETPUYECKUX aOCTPaKIMi, COOTHOUICHUU PEATBHOTO U HUJEATBHOTO, XapaKTepe OTPaKECHHs
MaTeMaTUYeCKOW HAYKOM SIBJICHUI U MPOLIECCOB PEaIbHOTO MUpPa, MECTE TEOMETPUHU B CUCTEME HAYK U POJIU
MaTEeMaTHYECKOTO MOJICIIMPOBAHMS B HAyYHOM IIO3HAHWW M B IPAKTUKE CIOCOOCTBYET (HOPMHPOBAHUIO
HAyYHOTO MHPOBO33PEHUS yUalIMXCs, a Takke (OPMUPOBAHUIO KAa4ECTB MBIIUICHUS, HEOOXOIUMBIX IS
aJIanTanyuy B COBpEMEHHOM MH()OPMAIIMOHHOM OOIIECTBE.

TpeOys oT 00y4aromUXCcsi YMCTBEHHBIX U BOJIEBBIX YCUIIUH, KOHIIEHTPAIIMY BHUMAaHUSI, aKTHBHOCTHU
Pa3BUTOTO BOOOPAKEHUS, TEOMETPHUsS PAa3BUBACT HPABCTBEHHBIC YEPThI JUYHOCTH (HACTOMYUBOCTD,
LEIeYCTPEMIEHHOCTh, TBOPYECKYI0 AKTUBHOCTb, CAMOCTOSITEIBLHOCTb, OTBETCTBEHHOCTh, TPYAOIIOOHE,
JTUCHUIUIMHY ¥ KPUTHYHOCTh MBIIIJICHUSI) U YMEHHUE apryMEHTHUPOBAHHO OTCTAaWBaTh CBOW B3IJISABI U
yOexIeHUs, a TAK)Ke CIIOCOOHOCTh MPUHUMATH CAMOCTOSITENIbHBIE PEILICHUSI.

['eomeTpus CymecTBEHHO pacCHIMPSET KPYro3op OOyYaromIMXCs, 3HAKOMS UX C WHAYKIUEH |
nenykuued, o000IIeHHeM ¢ KOHKpeTH3alueil, aHalu30oM W CHHTE30M, Kiaccupukauuen u
CHUCTEeMaTHu3aIell, adCTparupoBaHUEM, aHaJOTHEW. AKTHUBHOE HCIIOJIb30BAaHUE 3aJad Ha BCEX JTamax
y4eOHOTro TMpoliecca pa3BUBAET TBOPUECKHUE CIOCOOHOCTH IIKOJIHLHUKOB.

[Ipu oOyuenun reomeTpuu (HOPMUPYIOTCS yMEHUST M HABBIKM YMCTBEHHOTO Tpyaa —
IUTAHUPOBaHUE CBOEH paloOThI, MOUCK pPAIMOHANBHBIX MyTeld €€ BBHIMOJIHEHHs, KPUTHYECKas OIleHKa
pe3ynbpTaToB. B mporecce 00yueHUs reoMeTpUH IIKOJBHUKU JIOJDKHBI HAYUYUTHCS M3JIaraTh CBOW MBICITH
SICHO M HMCUEPIBIBAIOIIE, JJAKOHUYHO M EMKO, MPUOOPECTH HABBIKM UYETKOTO, aKKypaTHOTO M T'PAMOTHOTO
BBITIOJITHEHUS] MAaTEMATHYECKUX 3aIUCEH.

Baxneiimeld 3ajaueil NIKOJIBHOTO Kypca F€OMETPUM SBIISIETCSI PA3BUTHE JIOTUYECKOTO MBIIIJIEHUS
oOyuatonuxcs. CaMu 0OBEKTHl T€OMETPUUYECKUX YMO3AKIIOUEHUN M MPUHSTHIE B T€OMETPUM NpaBHIIa UX
KOHCTPYHPOBAHUSI CHOCOOCTBYIOT (DOPMHUPOBAHHIO yMEHUH OOOCHOBBIBATH M JIOKA3bIBAaTh CYXKIACHHUS,
MPUBOJUTH YETKUE OINPECIICHHS, Pa3BUBAIOT JIOTHYECKYI0 WHTYMIIMIO, KPATKO W HATJIAIHO BCKPBIBAIOT
MEXaHU3M JIOTUYECKUX MOCTPOCHHUM M ydyaT UX MPUMEHEHHIO. TeM caMbIM T€OMETpusl 3aHUMAET BEyllee
MecTo B (OPMHUPOBAHHHM HAYYHO-TEOPETUUECKOTO MBINUICHUS IIKOJBHUKOB. PackphiBas BHYTPEHHIOIO
TApMOHHMIO MaTeMaTUKH, (POPMUPYS MOHUMAHUE KPACOThl M U3SAIIECTBA MaTEMaTHYECKHX pPAaCCyKICHHM,
CIIOCOOCTBYSI BOCHPHSTHIO TEOMETPUUECKHX (DOPM, YCBOCHUIO TOHSTHS CHUMMETPHH, T€OMETPUS] BHOCHT
3HAYUTENBHBIN BKJIA] B 3CTETUYECKOE BOCIHMTaHUE oOyuaronuxcs. E€ m3yueHue pa3BuBaeT BOOOpakeHHE
IIKOJIFHUKOB, CYIIIECTBEHHO 00OTAaIAaeT M pa3BUBAET UX MPOCTPAHCTBEHHBIE TIPEICTABIICHUSI.

2. O0mas xapakTepucTKa npeaMera y4e0HOro npeamera
B kypce yCIOBHO MOXHO BBIIEIUTH CIEAYIOLIUE COAcpKarenapHble JuHUM: «Harmsnnas
reomeTpus», «l'eomerpuueckue Qurypel», «3mMepeHue reoMeTpuueckux BeauuuHy», «KoopauHaTb,
«Bekrtops», «Jloruka u MHO)KeCTBaY, «I'€OMETpHs B UCTOPUYECKOM Pa3BUTUI.
Martepuain, oTHocsMiics K tuHun «Harnsnnas reometpus» (371€MEHTHI HarJIsaJHOM cTepeoMeTpUn)
CIOCOOCTBYET pa3BUTHIO MPOCTPAHCTBEHHBIX IPEJICTABICHUM OOYyYaloIMXCs B paMKax H3yYeHHS
IIJITAHUMETPHH.



Copnepxanue paznenoB «I'eomerpuueckue ¢urypsi» u «V3MepeHne reoMeTpu4ecKuX BEIUYHH»
HAIIeJICHO Ha MOJIyYeHHe KOHKPETHBIX 3HAaHUH 0 reOMeTpUdecKor (hurype Kak BaKHEHIIeH MaTeMaTuyecKon
MOJIEJIN JUIsl ONIMCaHMs OKpYyXkaromero Mupa. CucreMaTuueckoe U3y4eHue CBOMCTB reoOMeTpudeckux Quryp
MIO3BOJINT Pa3BUTh JIOTMYECKOE MBIIIJIEHUE M I0Ka3aTh NPUMEHEHHUE STHX CBOWCTB IPU PEUICHUM 3ajad
BBIUUCIIUTENILHOTO U KOHCTPYKTHUBHOI'O XapaKTepa, a TAKKe MPaKTHUECKUX.

Marepuan, OTHOCAIIMICA K coaepxarenbHblM JMHUAM «KoopauHatel» u  «BekTopel», B
3HAYUTENbHOM CTeNeHH HecE€T B ce0e MEXIpPEIMETHble 3HaHUs, KOTOpble HAaXOIAT NPUMEHEHHE KaK B
Pa3IMYHbIX MaTEMATUUECKUX AUCLUUIUIMHAX, TaK U B CMEXHBIX IIPEAMETaX.

OcobeHHOCThIO MMHUN «JIorHKa 1 MHOXeECTBay» ABJSAETCS TO, UTO MPEICTaBIECHHBIN 371€Ch MaTepHall
IIPEUMYIIECTBEHHO H3Yy4aeTcs IMpU PAaCCMOTPEHUM PAa3IMYHBIX BONPOCOB Kypca. COOTBETCTBYIOIIUN
MaTepuall HalleJeH Ha MaTeMaTH4yecKoe pa3BUTHE OOydaroluxcs, (JOpMUPOBAHME y HUX YMEHHUS TOYHO,
C)KaTO U SCHO U3J1araTh MbICJIM B YCTHON ¥ MMCbMEHHOM peYH.

JIuans «l'eomeTpus B HCTOPUYECKOM PpA3BUTUW» IpelHa3HaueHa [uid (GOPMHPOBAHUA
MPEJCTABICHUNA O TEOMETPHH KaK YacTH YEeJIOBEYECKOW KYJIbTYPHI, U OOIIET0 Pa3BUTHUS IIKOJbHUKOB, JUIS
CO3JIaHMsI KYJIbTYPHO-UCTOPUYECKOM Cpe/ibl 00yueHusl.

Onucanune Mecta npeamera reomerpun 7-9 kiiacc B yueOHOM mJ1aHe.

Ha msyuenrie peamera 1o nporpamme «IIporpammel 001ie00pa3oBaTeIbHbIX yupexaeHuii I'eomerpus 7-9 /
T.A. BypmuctpoBa— M.: IIpocsemenue, 2014» B 7 wiacce orBoaurest 1,5 yaca B Hexemo, utoro 50 yacos 3a
y4eOHBIH roj, no yueOHOMY IUIaHy IIKOJIbI 2 yaca B HeJlelnto, Bcero 68 yacoB B roj. 8-9 kiacc 3 yueOHBIX
gaca B HEJICIIO B TCUCHHUE KAXKJIOTO rojia 00yueHus, Bcero 272 ypoka.

4. IMYHOCTHBIE, MeTaNpeIMeTHbIEe H NPeMeTHbIe Pe3yJbTaThl 0CBOCHHS NpeiMeTa reoMeTpuH 7-

9 kJjace
ITporpamma oGecrieunBaeT JOCTHKEHUE CIEIYIOLUMX Pe3yJbTaTOB OCBOECHUSI 00pa30BaTeIbHOM MPOrpaMMel
OCHOBHOT'0 00I1IeT0 00pa30BaHMUs:
JUYHOCMHbIE:
1) ¢popmupoBaHHE OTBETCTBEHHOT'O OTHOUICHUS K YYEHHIO, TOTOBHOCTH W CIIOCOOHOCTH OOYyYaroIUXCs K
CaMOpPAa3BUTHUI0O M CaMOOOpPA30BaHMIO HAa OCHOBE MOTHBAIMM K OOyYeHMIO M IO3HAHMIO, BBIOOPY
nanmpHelmero oOpa3oBaHus Ha 0a3e OpPHUEHTHPOBKH B Mupe mnpodeccwii U mpodecCHOHATBHBIX
IPEANOYTEeHUI, OCO3HAHHOMY IIOCTPOEHHUIO HMHIMBHIYaJbHONH 00pa3oBaTelbHON TPAaeKTOpUU C Y4ETOM
YCTOMYMBBIX MIO3HABATEJIbHBIX HHTEPECOB;
2) ¢opmupoBaHHE IEIOCTHOTO MHPOBO33PEHMS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOLLECTBEHHOU MPaKTUKU;
3) dopmupoBaHHEe KOMMYHHKAaTUBHON KOMIIETEHTHOCTU B OOIIEHUU U COTPYIHHUYECTBE CO CBEPCTHUKAMH,
CTapIIMMM W MIAIIUMHA B 0Opa30BaTeIbHOM, OOIIECTBEHHO TOJIE3HOM, Y4eOHO-HUCCIEA0BATEIbCKOM,
TBOPUYECKOH U IPYIMX BUJAX NEATEIBHOCTH;
4) yMeHue SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOU MBICIHM B YCTHOM M MUCbMEHHON pedM, MOHUMATh CMBICII
IIOCTABJIEHHOW 3a/1a4uM, BEICTPAUBaTh apryMEHTALUIO, IPUBOAUTH IIPUMEPHI M KOHTPIIPUMEPBHI;
5) KpUTHYHOCTh MBILIUICHUS, YMEHHUE PAclO3HABATh JIOTMYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS, OTIMYATh
TUIIOTE3Y OT (aKTa;
6) KpeaTUBHOCTb MBILIUIEHUS, UHUIIMATUBY, HAXOJYUBOCTh, AKTUBHOCTh NPU PELIEHUH T€OMETPHUUYECKUX
3a1ady;
7) yMeHHE KOHTPOJIMPOBATh MPOLIECC U Pe3ylbTaT yueOHOW MaTeMaTUUECKOMN 1eATeIbHOCTH;
8) CcImOoCOOHOCTh K HMOIMOHAIBHOMY BOCHPHUSATHIO MaTEeMAaTHYECKUX OOBEKTOB, 3ajiady, pelIeHHH,
pacCyXJIeHNH;
Memanpeomemuule:
1) yMeHHe caMOCTOSITENLHO MJIaHUPOBATh aJbTePHATUBHBIE MyTUIOCTHKEHUS 11€JIei, 0CO3HAHHO BHIOMpPATh
Haunboee 3¢ heKTUBHBIE CIOCOOBI peleHnsl y4eOHBIX U T03HaBaTeIbHbIX3a/1ay;
2) yMeHue OCYUIECTBIIATh KOHTPOJIb MO PE3yJabTaTy M MO CHOCOOYAEHWCTBUS Ha yYpOBHE IPOM3BOJILHOTO
BHUMaHMS U BHOCUTHh HEOOXOAUMbIE KOPPEKTHBHI;
3) yMeHHe aJeKBATHO OLIEHWBATh MPAaBWJIBHOCTh WJIM OMIMOOYHOCTH BBINIOJIHEHUS yueOHOW 3amauu, eé
O00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3SMOXXHOCTH €€ peIIeHus;
4) oco3HaHHOE BJaJIEHUE JIOTUYECKHUMH JEUCTBUSMHU OMNPENEIICHUs TMOHATHH, 0000IIeHNs, YCTaHOBICHUS
aHAJIOTHH, KiaccH(UKalMU Ha OCHOBE CAMOCTOSITENILHOTO BBIOOpAa OCHOBaHMIWU KPUTEPHEB, YCTAaHOBICHHS
POIOBUIOBBIX CBSI3€;
5) yMeHHMe YyCTaHaBIMBaTh IPUYUHHO-CIEACTBEHHBIE CBSI3M, CTPOUTH JIOTMYECKOE PpacCyXKAEHUe,
yMO3aK/Iro4eHne (MHAYKTUBHOE, IEAYKTUBHOE 1 110 aHAJIOTHUH) U BBIBOJBI;



6) yMeHue co37jaBaTh, IPUMEHATH U MPeoOPa30BhIBATh 3HAKOBO-CUMBOJIMUECKHUE CPEICTBA, MOJIEIH U CXEMBI
JUISL pEeLICHUTy4YeOHBIX U TO3HABATEIbHBIX 33/1a4;

7) yMeHHe OpraHHU30BBIBaTH y4eOHOE COTPYJHHMYECTBO U COBMECTHYIO JACSTEIBHOCTh C YYUTEIEM U
CBEpCTHMKAMMU: OIPEICINIATh LEIH, paclpeneiaTh (YHKIUU U POJH yYaCTHUKOB,00IIHE CrOCOOBI paboThI;
yMeHHe paboTaTh B IpYIINE: HAXOAUTh o0lee pelieHrne U pa3pemars KOHGIUKTh Ha OCHOBECOTTIACOBAHUS
NO3MIMKA W y4€Ta WHTEPECOB; CIyIIaTh NHapTHEpa; (OPMYIHPOBaTh, APTYMEHTUPOBATb M OTCTAUBATh
CBOEMHEHHUE;

8) dopmupoBanue W pa3BuUTHE YUEOHOW M OOIIETOIB30BATEIBCKOM KOMIETCHTHOCTH B 001acTu
UCIOJIb30BaHUs HH(OPMALMOHHO-KOMMYHUKAIMOHHBIX TexHosorui (MKT-komnereHTHOCTH);

9) dopMupoBaHHe TEpBOHAYAIBHBIX NPEACTABICHUNM 00 WHAESIX MO METoJaX MaTeMAaTHKU Kak o0
YHHUBEPCAJIbHOM SI3bIKE HAYKU UTEXHUKU, O CPEJICTBE MOJICITUPOBAHUS SIBJICHHUM U MIPOLIECCOB;

10) ymeHue BUAETh MaTEMATUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIIEMHON CUTYaAIlMH B IPYTUX AUCHUILIMHAX,
B OKPYXalOIICH>KU3HH,

11) ymenwe HaxOOUTh B PA3IWYHBIX MCTOYHHKAX HH(POPMAIHMIO, HEOOXOMUMYIO [UIl peIICHUsS
MaTeMaTHYeCKUX MpoOJeM, U MPENCTaBiIsATh €€ B MOHATHOM ¢opMe; NMPUHUMATH PELICHHE B YCIOBUSAX
HETIOJHOM U N30BITOYHOM, TOUHON M BEPOSTHOCTHOMUH(OPMALINY;

12) ymeHue noHUMAaTh M UCII0JIb30BaTh MATEMAaTHUYECKHE CPE/ICTBA HATJIITHOCTU (PUCYHKH, YUEPTEKHU, CXEMBI
U JIp.) A7 WJUTIOCTPALUK, HHTEPIPETAIH, apTyMEHTAIIH;

13) ymeHue BBIIBUTATh TUIIOTE3BI IPU PEILICHUU Y4eOHBIX 3a/1a4H IOHUMATh HEOOXOIMMOCTh UX MPOBEPKH;
14) yMmeHue UpUMEHSATh HWHAYKTHBHBIE W JEAYKTHBHBIE CHOCOOBIPACCY)KICHHH, BHIETh pPAa3JINYHbIC
CTpaTeruu pelieHus 3a1ay;

5.Conepaxanue npeaMera reomerpun 7-9 kiace.

Harasanass reomerpusi. Harmsinnele npeicTaBieHHs O  IPOCTPaHCTBEHHBIX — (urypax:  Kkyo,
napajieNienunesl, npu3Ma, nmupamuaa, map, chepa, KoHyc, DWIHHAp. M300paxkeHne MpoCTPaHCTBEHHBIX
¢uryp. Ilpumepsr ceuyenuil. MuororpanHuku. IlpaBuibHble MHOrOrpaHHuku. IIpumepsl pa3BEPTOK
MHOTOTPaHHUKOB, LMJIMHApPAa U KoHyca. [lonstue o0béma; eaunuibl 00bEMa. OOBEM HPSIMOYTOJIBHOIO
napajenenunea, Kyoa.

I'eomerpuueckue ¢purypsl. Ilpsvbie u yrael. Touka, nmpsimasi, miockocTb. OTpe3ok, jiyd. Yroa. Bupel
yrioB. BepTukanbHble U cMexHbIE YIibl. buccekTpuca yrina. [lapanienbHble U NepeceKaroniecs MnpsMble.
[lepnennukynspueie npsmble. TeopemMbl O MapaieNbHOCTH W MEPHEHAMKYISPHOCTH  HPSIMBIX.
[lepnenukynsap 1 HakIoHHas K npsmol. CepeMHHbBIN NEPIEHIUKYIIAp K 0Tpe3Ky. ['eoMeTpuueckoe MecTo
Touek. CBolicTBa OMCCEKTPUCHI yIila U CEPEeIMHHOTO MepreHANKyspa K oTpe3Ky. TpeyroasHuk. Boicora,
MenuaHa, OWCCeKTpuca, CpedHssl JHMHUSA TpeyroibHuka. PaBHOOeApeHHbIE U PaBHOCTOPOHHHE
TPEYroJbHUKH; CBOWCTBA W MPHU3HAKU pPAaBHOOEIPEHHOro TpeyroibHuka. IlpusHaku paBeHCTBa
TpeyrojabHUKOB. HepaBeHCTBO TpeyroiapbHuka. COOTHOLIEHMSI MEXKIY CTOPOHAMHU U YIJaMH TPEYTrOJIbHHKA.
Cymma yrioB TpeyrojabHuka. Baemnue yribel TpeyronbHuka. Teopema ®aneca. [logobue TpeyroibHUKOB.
[Tpuznaku nmopobust TpeyroapHUKoB. Teopema Ilnudaropa. CuHyc, KOCHHYC, TAaHI€HC, KOTAHT€HC OCTPOIO
yria npsMOYrojbHOro TpeyronbHuka U yrioB oT 0 mo 180°mpuBenenue k octpomy yriy. Pemenue
IIPSIMOYTOJIBHBIX TPEYroJbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. POPMYIIBI, CBA3BIBAIOLINE
CHHYC, KOCHUHYC, TaHI€HC, KOTAQHI€HC OJHOIO M TOro >K€ yria. PelieHue TpeyroJbHUKOB: TeOopeMa
KOCMHYCOB U TEOpeMa CHHYCOB. 3aMeuaTelIbHblE TOYKM TPEYrojpHUKA. YeTbIpéXyroJbHHUK.
[Tapannenorpamm, ero cBoiicTBa W mpusHaku. [IpsiMoyronbHUK, KBagpaT, poMO, UX CBOMCTBA M MPU3HAKH.
Tpaneuus, cpenHsst auHUS Tpaneuud. MHOroyroiabHMK. Beimykiasle MHOroyroiabHuku. CyMma yrioB
BBINYKJIOTO MHOTOYTOJIbHUKA. [IpaBuiibHbIe MHOTOYTONBHUKH. OKPY:KHOCTH U KpYT. Jlyra, xopaa. Cextop,
cerMeHT. lleHTpanbHbIi yroi, BIHMCAHHBIM YroJ, BEJIMYMHA BIMCAHHOIO yria. B3auMHOE pacrosoxeHue
MpsIMOM M OKPYKHOCTH, IBYX OKpykHOcTed. KacarenpHas M cekymias K OKpPY/KHOCTH, MX CBOWCTBA.
BrnncanHble M ONMCaHHbIE MHOTOYrOJbHUKH. OKpPYXHOCTb, BIIMCaHHAas B TPEYIOJIbHUK, U OKPYKHOCTb,
ONMCaHHasl OKOJIO TPEeYrojbHUKAa. BrrcaHHble U ONMMCAaHHBIE OKPYXHOCTU MPABUIBHOIO MHOIOYTOJIbHHKA.
I'eomerpuueckue mnpeobOpazoBanus. llonstHe o paBeHcTBe ¢uryp. IloHsTne o ABWXKEHMH: oOceBas H
LEHTpaJbHasi CUMMETpPUH, NapaliedbHbId MepeHoc, nmoBopoT. [loHaTtue o mogobun ¢GUryp ¥ roMOTETHH.
IlocTpoeHust ¢ mOMOUIbI0 LUPKYJIsd W JHHEWKU. OCHOBHBIE 3a/adyd Ha IOCTPOCHME: AEIEHUE OTpe3Ka
TI0110J1aM; TIOCTPOEHHUE YIJIa, PABHOIO JaHHOMY; IOCTPOEHHE TPEYTrOJbHUKA 10 TPEM CTOPOHAM; IOCTPOEHUE
NEePIEHANKYIIsApa K MPSIMOM; MOCTPOEHUE OUCCEKTPUCHI YIIa; JIeJIEHHEe OTpe3Ka Ha N paBHBIX YacTel.
Pemenue 3ama4 Ha BBIUKCIEHHE, J0KA3aTEIbLCTBO U MOCTPOEHUE C MCIOJIB30BAHHWEM CBOWCTB M3YUEHHBIX

¢buryp.



HN3mepenue reomerpuyecknx BejJuunH. J[inHa otpeska. PaccrosiHre oT Touku 10 npsmoil. PacctosiHue
MEXy NapajuleIbHbIMU NPsMBIMU. [lepumeTp MHOTOyrojibHUKa. [[MHA OKPYKHOCTH, YUCIIO T; JUIMHA TyT'U
OKpY>KHOCTH. ['pagycHas mepa yria, COOTBETCTBUE MEKIY BEIMYMHOM LIEHTPAIBHOIO yrjia U JJINHOM Iyru
okpyxHocTH. [loHsTHE TUTOmaAK TUIoCKuX (uryp. PaBHOCOCTaBieHHbIE U paBHOBeNHKHE Gurypsl. [Inomans
npsMoyronbHuKa. [lnomanu napasuienorpaMMa, TpeyrojabHUKa M Tpanenuu. [lmomans MHOroyroiabHHKA.
[Tnomans kpyra u mwiomanb cekropa. COOTHOIIEHHE MEXAY TUIOIAASIMU TOK00HBIX Guryp. Pemenue 3anau
Ha BBIYMCIIEHUE U JIOKA3aTEIbCTBO C UCIOIb30BAHUEM U3YUYEHHBIX (POpMyII.

Koopaunarel. Ypasaenue npsmoi. Koopaunatel cepearnsl oTpe3ka. @opMyiia pacCTOSTHUSA MEXAY ABYMs
TOYKaMHM IJIOCKOCTHU. Y paBHEHUE OKPYKHOCTH.

Bekropsl. Jliiuna (Moayns) BekTopa. PaBencTBo BekTopoB.Kominneapusie BekTopsl. KoopauHatel BekTopa.
YMHOXEHHE BEKTOpa Ha YHUCIIO, CyMMa BEKTOPOB, PAa3JIOKEHHE BEKTOpa IO JBYMHEKOJUIMHEAPHBIM
BeKkTOpaM. CKalsipHOE IPOU3BEACHUE BEKTOPOB.

TeopeTnko-MHOXKECTBEHHbIE  MOHATHA. MHOXECTBO, JJEMEHTMHOXKECTBA.  3aJlaHUE  MHOMKECTB
NEPEUYHCICHUEM  3JIEMEHTOB,  XapaKTepuCTHYeckuM  cBoiicTBoM. I[logmuoxkectBo.  OObeanHeHue
UIIEPECEYCHUE MHOXKECTB.

JuemenThl Joruku. Omnpenenenue. AxkcuoMbl U Teopembl.Jloka3zarenbcTBO. JlOKa3aTeabCTBO  OT
npotuBHoro. Teopema, oOpartHas pnanHoil. Ilpumep u konTprpumep.lloHATHE O paBHOCHIIBHOCTH,
CIICZIOBAaHUH, YIOTPEOJIEHUE JIOTUYECKHX CBSA3OKeCaU ..., MO ey 6 MOM U MOJBLKO 6 MOM
cy4ae,JOTUIECKUE CBSI3KU U, UU.

I'eomerpusi B ucropnueckom pazputuu. Ot 3emnemepust kreomerpuu. Iludarop u ero mkona. Panec.
Apxumen. [locTpoeHne mpaBWIBHBIX MHOIOYroJabHUKOB. Tpucekuus yria. Keagparypa kpyra. Y aBoeHue
ky0a. Mcrtopus uucna n. 3onoroe ceuenne«Hauana» EBkmupa. JI. Ditnep. H. U. JloGaueBckuii. Mcropus
nsToro nocrynata.Mi306peTeHne MeToa KOOpAUHAT, MO3BOJISIOIET0 NEPEBOIUTHIC€OMETPUYECKHE OOBEKTHI
Ha s13bIK anreopsl. P. Jlekapt u I1. ®epma.llpumepbl pa3audHbIX CUCTEM KOOPAHUHAT Ha IJIOCKOCTH.

6.Tabsimua TeMaTHYeCKOro pacnpeaejieHHsi KOJHYeCTBA 4YacoB

7 kiaace
Tema, ocHoBHoe | PaOouas XapaKTepucTHKa OCHOBHBIX BU0B
Pa3nen co/iep:KaHMe M0  |MPOrpaM | /esiTeJIbHOCTH Y4eHUKA (Ha YPOBHe y4eOHbIX
TeMam Ma AeHCTBHA)




I'maBa 1. HauaanHble
reoMeTpuyecKue
CBeACHHUA

10

OOBSICHATH, YTO TaKOE€ OTPE30K, JIy4, Yroj, Kakue
(Urypsl Ha3BIBAIOTCS PABHBIMU, KaK CPABHUBAIOTCS
1 U3MEPSIOTCS OTPE3KHU U YIUIbI, YTO TaKOe Ipajyc u
rpajycHas Mepa yrjia, Kakol yroja Ha3bIBaeTcs
PSIMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, YTO TAKOE
cepeMHa OTpe3Ka U OMCCEKTpHCa yIia, KaKnue yTJIbl
HA3bIBAIOTCS CMEXHBIMU U KaKue€ BEPTHKAIbHBIMU;
(dopmynarpoBaTh U 00OCHOBBIBATH YTBEPKACHUS O
CBOMCTBaX CMEXHBIX UM BEPTUKAIbHBIX YIJIOB;
OOBSICHATB, KaKue IpsiMbIe Ha3bIBAIOTCA
NEePIEeHIUKYISIPHBIMU; dbopMynupoBath u
00OCHOBBIBATh YTBEPXKAECHHE O CBOWCTBE JBYX
OpsIMBIX,  THEPHEHIUKYISPHBIX K TpeThel;
1300pakaTh u pacrno3HaBarb yKa3aHHbIE
npocteiiiire (GuUrypsl Ha 4YepTekax; peuarhb
3a1a4y, CBA3aHHbIE C O3TUMU HIPOCTEHIINMU

dburypamu

I'masa II.
TpeyrojbHuku

17

OOBSCHATD, Kakas ¢durypa Ha3bIBACTCS
TPEYTOJIbHUKOM, YTO TaKO€ BEPIUHUHBI, CTOPOHBI,
YIIbl W IEPUMETP  TPEYroJIbHMKA,  KaKOW
TPEYrOJbHUK HAa3bIBA€TCS PABHOOCAPEHHBIM U
KAKOM PAaBHOCTOPOHHMM, KaKU€ TpPEYrOJIbHUKU
Ha3bIBAlOTCS paBHBIMY; n300paxkaThb "
pacIio3HaBaTh Ha YEpTEXkKaxX TPEYrOJBHUKH U HX
JIEMEHTHI;  (OpPMYJIHMpPOBaTh M JOKa3blBaTh
TEOPEMBI O NPHU3HAKAX PABEHCTBA TPEYTOJIbHUKOB;
OOBSICHATh, YTO Ha3bIBACTCA IMEPHEHIUKYIAPOM,
[MPOBEAEHHBIM U3 JAHHOW TOYKM K JAHHOW MPSIMOU;
¢opMyaMpoBaTh M JIOKa3blBaTh  TEOpPEMY O
[EPIEHIUKYIIpEe K NpsIMON; OOBACHATH, Kakue
OTPE3KU Ha3bIBAIOTCS MEAMAHOM, OMCCEKTPHCON U
BBICOTOM  TpeyrojbHuKa; (GopMynIupoBarb U

TOKa3bIBATh TEOPEMBI 0 CBOMCTBax
PaBHOOEPEHHOTO TPEYroJbHUKA; pelaTh 3aJladH,
CBS3aHHBIE c MpU3HAKaMU paBeHCTBA

TPEYrOJIbHUKOB U CBOMCTBAMHM pPaBHOOEIPEHHOIO
TPEyrojibHUKa;  (OPMYIHUPOBATH  OINpeNeIeHue
OKPY’KHOCTH; OOBSCHSATH, UYTO TAKOE LIEHTP, PAIHNYC,
Xopaa W AMAMETP  OKPYKHOCTH;  pEIlaTh
[pOCTENIINE 3a7aud Ha MOCTpoeHue (IOCTPOEHHE
yTj1a, paBHOT'O JAaHHOMY, TIOCTPOEHHUE OMCCEKTPHUCHI
yria, TMOCTPOEHUE TMEPHEHAUKYISIPHBIX MPSMBIX,
[IOCTPOEHHE CEPEAMHBI OTpe3ka) U 0oJiee CIOKHBIE
3a/1a4M, MCIIOJIBb3YIONINE YKa3aHHbIE MPOCTEUIINE;
COIIOCTABJIATH MOJYYEHHBIH PE3YJIbTAT C YCIOBUEM
3a/1a4M; aHaJIM3UPOBATh BO3MOXKHBIE CITydau




I'nasa III.
IMapajnenbHble
npsimMmble

13

DopMyIMpOBaTh  ONpPEAEICHHE  NapauIeIbHBIX
MPSIMBIX; OOBACHATH C MOMOIIbIO PUCYHKA, Kakue
yIIbl, OOpa3oBaHHbIE NPU TEPECEYCHUH JBYX
MPSMBIX ceKyuien, Ha3bIBAKOTCS HaKpecT
JeKalMMHM, Kakue OJHOCTOPOHHMMM M Kakue
COOTBETCTBEHHBIMU; (DOPMYIUPOBATH U IOKA3HIBATh
TEOPEMBI, BBIPAYKAIOLINE IIPU3HAKU
NapajuleIbHOCTU JIBYX THPSAMBIX; OOBSICHATH, 4YTO
TAKO€ aKCHOMbI F€OMETPUHU U KAKHE aKCUOMBI yiKe
UCIIOJIb30BAIKNCH paHee; (OopMYIUpPOBaTh aKCHOMY)
[apajUIeJIbHBIX NPSAMBIX U BBIBOAUTH CIEACTBUS U3
HeE; (GopMyIUpOBaTh U JIOKA3bIBaTh TEOPEMBI O
CBOWCTBaX MapajuIeJIbHBIX MPSMBIX, OOpaTHbIE
TeopeMaM O  [pU3HAKax  NapaJUIeIbHOCTH,
CBSI3aHHbBIX c HaKpecT JeKaUMHU,
COOTBETCTBEHHBIMH U OJHOCTOPOHHUMH YIJIaMH, B
CBSI3U C OTHM OOBSACHSATH, YTO TAKOE YCIOBHE H
3aKJIIOUEHUE TEOPEMBI, KaKasi TeOpeMa Ha3bIBaeTCs
oOpaTHOM 10 OTHOUIEHMIO K JAaHHOH TeopeMe;
OOBSICHATH, B  4€M  3aKIIOYaeTCsl  METOJ
7I0Ka3aTeNbCcTBA OT MPOTHBHOTO: (hOpMyITUpOBaTh U
TOKa3bIBaTh TEOPEMbI 00 yriax ¢ COOTBETCTBEHHO
napauieIbHbIMU U MepPHEHANKYISIPHBIMU
CTOpPOHAaMU; MPUBOJUTH MPHUMEPHI MCIOJIb30BAaHUS
STOr0 METOJa; pelaTh 3aJaud Ha BBIUMCIICHUE,
10Ka3aTelIbCTBO M IOCTPOEHHUE, CBS3aHHBIE C
napasuleIbHbIMU IPSIMBIMU

I'maBa IV.
CooTHOIIEHU S
MEKIy CTOPOHAMU U
yrjiamu
TPEeyrojbHUKA

20

dopmynupoBaTh U JJOKa3blBaTh TEOPEMY O CyMMe
YIJIOB TPEYrOJIbHUKA U €€ CIIEACTBUE O BHEIIHEM
yriie TPeyrojbHUKa, MPOBOAUTH KiacCU(UKALUIO
TPEYrOJIbHUKOB 10 yriaaMm; (opMyiIupoBaTb U
JJOKa3pIBaTb TEOPEMY O COOTHOLICHMSIX MEXIY
CTOPOHaMU U YIJaMH TpEyroibHHUKa (TpsAMoe U
o0paTHOE YTBEpXJAEHUS) U CIEINCTBHS M3 HEE,
TEOpEMY 0 HEPaBEHCTBE TPEYroJbHUKA;
¢opMyIMpoBaTh U JIOKa3blBaTh  TEOPEMBI O
CBOICTBax MPSIMOYTOJIbHBIX TPEYroJIbHUKOB
(MpsAIMOYTONBHBIA ~ TPEyroiabHUK ¢ yriom 30°,
[IPU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYrOJbHUKOB); (OPMYJIUPOBaTH OINpPEAEICHUs
paccTosiHUS OT TOYKM JO MPsSMOHM, paccTOSHUSA
MEXy MMapaJlJIeNbHBIMU IPAMBIMH; pelIaTh 3a1auu
Ha BBIUMCJIEHMS, JI0KA3aTelIbCTBO U IOCTPOCHHUE,
CBSI3aHHBIE C COOTHOLLIEHUSMHU MEXAY CTOPOHAMH U
yriaMu TPEYrojbHUKA W PACCTOSIHUEM MEXAY
MapayieIbHBIMA  MIPSIMBIMHM, TIPU HEOOXOAUMOCTHU
[TPOBOJUTH 110 XOAY PELICHUs] TOTOTHUTEIbHBIE
[IOCTPOEHMSI, CONIOCTABIIATH MOJyUYEHHBIH pE3yJIbTaT
C YCJIOBUEM 3a/adyd, B 3aJadyax Ha IOCTPOEHHE
1CCIIEI0BAaTh BO3MOYKHBIE CIIy4an

IloBTOpEHME.
Pemenue 3agau

CTposIT TOTHYECKHUE LIETTH PACCYKICHHUM.
[IpeqBOCXHMIIAIOT Pe3yIbTaT W YPOBEHb YCBOCHUS
(xakoii Oyzer pe3ynbraT?).

YMEIOT CIyIaTh U CIBIIATh APYT ApyTa.
BobiiBUralor M OOOCHOBBIBAIOT — THMIIOTE3HI,
[peJIararoT CIIOCOObI UX MPOBEPKH.




CraBar y4eOHyIO 3a/lady Ha OCHOBE COOTHECCHHS
TOT0, YTO y>K€ H3BECTHO U YCBOEHO, U TOTO, YTO
€11l€ HEU3BECTHO.

Pa3BuBalOT yMeHHE HWHTETPUPOBATHCS B TPYIIILY

CBEPCTHUKOB u CTPOUTH IIPOJYKTUBHOE
B3aMMOJCHCTBHE CO CBEPCTHUKAMU U B3POCIIBIMU
CaMoCTOATENBHO CO3JAI0T AITOPUTMBI

NeSITeIIbHOCTH TP PEIICHUH POOJIEM TBOPUECKOTO
1 IIOMCKOBOT'O XapaKTepa.

[loHMMaIOT BO3MOXKHOCTH  PA3JIMYHBIX  TOYEK
3pEHMsI, HE COBITAAIOIINX C COOCTBEHHOM.
OCO3HaHHO ¥ TIPOM3BOJBHO CTPOSIT PEUYEBHIC
BBICKA3bIBaHUS B YCTHOW U TUCBMEHHOU (opMme.
CanyaroT cmoco0 M pe3yiabTaT CBOMX JCHCTBUH C
3aJJaHHBIM STAJIOHOM, OOHAPY)KUBAIOT OTKIOHCHUS
1 OTJIMYMSL OT TAJIOHA.

YMEIT ¢ [OMOIIBK  BOIPOCOB  JTOOBIBATh
HETOCTAIOIIYI0 HH()OPMAIIHIO.

Brioupator Hambonee dPQGEKTHBHBIE CIOCOOBI
peleHus 3aa4d B 3aBHCHMOCTH OT KOHKPETHBIX
YCIIOBHIA.

BHOCST KOpPPEKTHBBI W JIOTIOJIHEHHS B CIIOCO0
CBOUX JICHCTBHI B Cllydyae PacXOXKICHUS ITaJIOHA,
[pEabHOTO ACUCTBUSA U €ro MPOAYKTA.

[TposIBIISIFOT TOTOBHOCTH aJIEKBaTHO PEarupoBaTh Ha
HYXJIbl ~ JPYI'HX,  OKa3blBaTh  IOMOLIb |
YMOIMOHATBHYIO MMOJIEPIKKY MapTHEPAM.
OCo3HAaHHO ¥ TPOHU3BOJILHO CTPOST pPEUYEBHIC
BBICKA3bIBaHUS B MIMCBMEHHO (hopMme.

OCO3HAIOT Ka4eCTBO U YPOBEHb YCBOCHHUSI.
[TpunepxuBaroTcs MOpPaJIbHO-3THYECKUX "

[ICUXOJOTMYECKUX  MPUHIMIIOB  OOIIEHUS U
COTPYJIHUYECTBA.

UTOoro

68 yacos




8 ki1ace

Pa3gen

Tema

Yacobl

XapakTepuCTHKA OCHOBHBIX BH/I0B JIeAATEIbHOCTH
y4eHHMKa (Ha ypoBHe y4eOHbIX AeiicTBHI)

I'masa V.
YeThIpexyroib
HHUKH

20

OOBSACHATH, YTO TaKoe JOMaHas, MHOTOYIOJbHHK, €ro
BEPIIUHBI, CMEXKHbIE CTOPOHBI, JUAroHaIH, HU300paxaTb U
pacro3HaBaTh MHOTOYTOJBHUKM Ha 4YepTexkax; IOKa3bIBaTh
HJIEMEHTHl MHOTO YrOJIbHUKA, €r0 BHYTPEHHIOIO U BHEIIHIOHO
obnactu;  GOPMyIUPOBATH  OMPENEICHHE  BBITYKJIOTO
MHOTOYT'OJIbHUKA; U300pakaTh M Pacro3HaBaTh BBIMYKJIbIE U
HEBBITYKJIbIC MHOTOYTOJIbHUKHY; dopmynupoBate  H
TOKa3bIBaTh YTBEPKACHHUS O CyYMME YIJIOB BBITYKJIIOTO
MHOTOYTOJIbHUKA M CYMME€ €ro BHEIIHUX YIJIOB; OOBSICHATH,
KaKUe CTOPOHBI (BEPIIMHBI) YETHIPEXYTOJIbHIUKA HA3bIBAIOTCS
[TPOTHBOIOJIOKHBIMHU; bopmynupoBaTh OTIpeIeIIeHUs
rapasuiesniorpamma, Tpamnewnuy, paBHOOEIPEHHO u
[PSIMOYTOJIBHOW ~ Tpameuui, NpSIMOYrojbHUKA,  poMoOa,
KBaJ[para; n300paxkaTh U pacro3HaBaTth ITH
YeTHIPEXYTONbHUKY,  (OpMyNIHpOBaTh U JIOKa3bIBaTh
YTBEP)KICHHUS 00 MX CBOIMCTBAX W MPHU3HAKAX; PEIIATh 3a/1a4H
Ha BBIYMCIICHUE, TOKA3aTENbCTBO U MMOCTPOCHHE, CBSI3aHHBIE C
STHMH BHJIAMH YETHIPEXYTOJIBHUKOB; OOBSICHATH, KaKUE IBE
TOUKHM HA3bIBAIOTCS CUMMETPUYHBIMU OTHOCUTEIBHO MPSAMOI
(TOYKH), B KaKOM cirydae (urypa Ha3bIBae€TCs CHMMETPHUYHOM
OTHOCHUTEIILHO TPSIMOM (TOYKH) M YTO TakKoe OCh (LIEHTP)
CUMMETpUU  (UTYpPBI, TPUBOAWTH  MPUMEPHl  QUTYD,
oOianaromux 0oceBoi (LEHTPaJbHOW) CUMMETPHEH, a TaKkxke
[IPUMEPBI OCEBOW M LIEHTPAIBHONW CUMMETPHM B OKpPYKaroLIEN
Hac 0OCTaHOBKE

T'1aBa VI
Ilnomann

21

OOBACHATh, Kak TPOM3BOJUTCA H3MEpPEHHE IUIoIajeH
MHOTOYI'OJIbHUKOB, KaKH€ MHOTOYTOJIbHUKH Ha3bIBarOTCS
[PaBHOBEJIMKUMH U KaKHe PaBHOCOCTABJICHHBIMY;
dbopmynupoBaTh OCHOBHBIE CBOMCTBA IUIONIAICH M BBHIBOIUTH
C HMX NOMOIIBI0 (opMyJbl IUIOMIAZECH MPSIMOYroJbHHKA,
rapasuiesiorpamma, TPEYroJbHHKA, Tpamneuuy;
¢bopMyIMpoBaTh M JIOKa3bIBaTh TEOpeMY 00 OTHOIIEHUH
[IoU[aied TPEyroJbHUKOB, UMEIOUIMX II0 PaBHOMY YIIy;
¢dopmynaMpoBaTh U J0OKaszbiBaTh Teopemy Iludaropa wu
oOpaTHyt0 e€ii; BBIBOOUTH (opmyny [‘epona s miomaan
TPEYrOJIbHMKA; pelaTh 3aJauyd Ha  BBIYUCIEHHE U
T0Ka3aTeNbCTBO, CBsI3aHHbIE € (GopMylaMu IUlomaied u
Teopemoil [Iugaropa




T'nasa VII.
ITogo0ouBIE
TPEyroJbHUKH

30

OOBSCHATH  TIOHATHE  MPOMOPIHUOHAILHOCTH  OTPE3KOB;
(hopMyJIUPOBATh OMPEICIICHUS IMOJOOHBIX TPEYrOJIbHHUKOB H
Kodpdunuenta monoOus; (GopMyIupoBaTh M JOKa3bIBATh
TEOPEMBI: 00 OTHOIIIEHNH [IoIaaen HOXO00OHBIX
TPEYTOIBHUKOB, O TMPU3HAKAX MOJ0OUS TPEYroJbHHUKOB, O
CpeIHEH JIMHMHM TPEYroJibHUKA, O IIEPECCUYCHUH MEINaH
TPEYrONbHUKA, O  MPONOPIMOHATBHBIX  OTpE3Kax B
[PSMOYTOJIBHOM TPEYTOJIbHUKE; OOBSICHSATH, YTO TAKOE METOJ
Moj00us B 3a/1adyaX Ha MOCTPOEHUE, U MPUBOIUTH MPUMEPHI
MPUMEHEHHsSI 3TOr0  METOJa; OOBICHATh, KaK MOXKHO
MCIIOJIb30BaTh ~ CBOWMCTBA MMOJOOHBIX  TPEYrOJILHHKOB B
M3MEPUTEIIBHBIX padoTaXx Ha MECTHOCTH; OOBSCHATH, Kak
BBECTU TMOHATHE TMMOAOOMS I MPOU3BOJBHBIX (UTYD;
(hOopMyJIUPOBAaTh ONpPEICICHHE M HJUTFOCTPUPOBATH IOHSITHS
CHUHYCa, KOCHHYCa M TaHTE€HCA OCTPOTO yTiia MPsIMOYTOJIBHOTO
TPEYrOJbHUKA; BBIBOJUTH OCHOBHOE TPHUTOHOMETPHUECKOE
TOKJECTBO W 3HAYCHHsI CHHYCa, KOCMHYCa W TaHTEHCa JUIs
yraoB 30°, 45°, 60°; pemats 3aauu, CBA3aHHBIC C MO00HEM
TPEYTOJIHHUKOB, JUISt BBIYMCIICHUS 3HAYCHUH
TPUTOHOMETPHUCCKUX byHKIMN HCIIOJIb30BAaTh
KOMITBIOTEPHBIC TIPOTPAMMBI

I'nasa VIII.
OxkpyxHOCTH

27

MccnenoBaTh  B3aMMHOE — PacloJIOKEHUE  HpsIMOM U
OKpPY>KHOCTH; (POpPMYIUpPOBATH ONpPENEICHNE KacaTeIbHOW K
OKPYXHOCTH; (OPMYIMPOBATh M JOKa3bIBaThb TEOPEMBI: O
CBOMCTBE KacaTeJIbHOM, O IpU3HAKE KacaTelabHOW, 00
OTpE3Kax KacaTeJbHbIX, IPOBEAEHHBIX W3 OJHOM TOYKH;
(GhopMyIHpOBATh TMOHSATHS HEHTPAIBLHOTO YIila U TPalyCHOU
Mepbl IYrd OKPYKHOCTH; (OPMYIUpOBAaTh U JOKa3bIBaTh
TEOPEMBI: O BIIMCAHHOM YIJIE, O IPOMU3BEICHUHM OTPE3KOB
repecekarommxcs  xopa; (GopmynupoBaTh W JIOKa3bIBaTh
TEOPEMBl,  CBSI3aHHBIE C  3aMeYaTeIbHbIMU  TOYKaAMHU
TPEYroJbHUKA: O OMCCEKTpHCE yrila M, KaK CIEeICTBUE, O
repeceyeHu OUCCEKTPUC TPEYroJibHUKA; O CEPEeIMHHOM
[EPIICHIUKYIIAPE K OTPE3KY U, KaK CIEACTBHE, O IEPECEUEHUHN
CepEIMHHBIX MEPHEHIUKYISIPOB K CTOPOHAM TPEYTrOJIbHUKA; O
[EepPEeCeUeHUN  BBICOT  TPEYrojbHHMKA;  (OPMYIUPOBATH
ONpEACIICHUsI OKPYKHOCTEM, BOMCAHHOW B MHOTOYTOJIbHUK U
ONHCAaHHON OKOJO MHOTOYTOJIbHUKA; (OpMyTUpoBaTh U
TOKa3bIBaThb TEOPEMBbl: 00 OKPY)KHOCTH, BIIMCAaHHOW B
TPEYroJbHUK; 00  OKPYXXHOCTHM,  OINHCAaHHOH  OKOJIO
TPEYTOJIbHUKA; O  CBOWCTBE  CTOPOH  OIMCaHHOTO
YETBHIPEXYTOJIBHUKA; O CBOMCTBE YIVIOB BIMCAHHOTO YETBIPEX
YroJIbHMKA; pelaTh 3aJauld Ha BBIYKMCIEHUE, J1I0KAa3aTeIbCTBO
1 [IOCTPOCHME, CBA3aHHBIE C OKPYXHOCTBIO, BIMCAHHBIMH U
ONMCAHHBIMH TPEYTrOJIbHUKAMH U  YeTBIPEXYTOJIbHUKAMH;
UCClleIoBaTh ~ CBOWMCTBA  KOH(UTypaluii, CBS3aHHBIX C
OKPY’KHOCTBIO, C TIOMOILIbIO KOMITBIOTEPHBIX MPOTpaMM

IloBTOpEHME.
Pemenue
3aga4

CTposT TOrHYeCKre HENn pacCyKACHUN.

[IpenBOCXMIAIOT pe3yibTaT U YPOBEHb YCBOEHUS (KakKoif
Oynet pe3ynbrar?).

YMEIOT CIIyIIaTh U CJBIIATE APYT APYyTa.

BoiiBurator “  OOOCHOBBIBAIOT TMIIOTE3bl, MpEAJararoT
CIOCOOBI MX MPOBEPKH.

CraBar yueOHyI0 3a/ladyy Ha OCHOBE COOTHECEHHsI TOTO, YTO
YK€ U3BECTHO M YCBOEHO, M TOT0, YTO €11€ HEU3BECTHO.
Pa3BUBalOT yMEHUE MHTETPUPOBATHCS B IPYIILY CBEPCTHHKOB




1 CTPOUTH MPOAYKTUBHOE B3aMMOJIEHCTBHE CO CBEPCTHUKAMU
1 B3POCIIBIMU

CaMOCTOSITETbHO CO3JAI0T AJITOPUTMBI JICSITEIbHOCTU TpHU
pelieHny mpodyieM TBOPUYECKOTO U MTOMCKOBOTO XapaKTepa.

[loHMMAaOT BO3MOXKHOCTb pa3jIMYHbIX TOYEK 3pEHus, He
COBMAJAOLIUX C COOCTBEHHOM.

OcCo3HaHHO U MPOU3BOJIBHO CTPOSIT PEUEBBIE BHICKA3bIBAHUS B
YCTHOU ¥ MUCBMEHHOU (opme.

CnuyaroT cnocod u pe3ynbTaT CBOMX JCHCTBHIM C 3a/laHHBIM
STaJIOHOM, OOHAPYXXHMBAIOT OTKJIOHEHUS W OTIUYUSA OT
STaJIoOHA.

YMEIT ¢ NOMOIIBI0 BOMPOCOB J00BIBaTH HEIOCTAIOIIYIO
nH(pOpMaIHIO.

BriOupator Hambonee d¢PGeKTUBHBIE CHOCOOBI  PEIICHHS
3a/1a4M B 3aBUCUMOCTU OT KOHKPETHBIX YCIOBHUH.

BHOCAT KOpPpEKTUBBI M JIONOJHEHUS B CIIOCOO CBOUX
NeCTBUIT B Cilydae pacXOXAEHHsI DTajOHa, PEaJbHOro
NIEWCTBUA U €r0 MPOAYKTa.

Hroro

102 gaca




9 kjaacce

Pa3nen

Tema

Paoouas
nporpam
Ma

XapakTepucTHKa OCHOBHBIX BU/I0B
AeATeJIbHOCTH Y4eHUKA (HA YPOBHe y4eOHBIX
AeHCTBHIA)

I'naBa IX. BekTopsbl
1.

12

DopMynHpOBaTh ONpPENEICHUS U WUIUTIOCTPUPOBATH
MOHSATUS BEKTOpa, €ro JJIMHBI, KOJUIMHEAPHBIX W
PaBHBIX  BEKTOPOB; MOTHUBHUPOBATH  BBEICHUE
MOHATHI W JIEUCTBUM, CBA3AHHBIX C BEKTOPAMH,
COOTBETCTBYIOIIMMH MPUMEPAMH, OTHOCSIIIUMUCS K
(bU3UYECKUM BEKTOPHBIM BEJIMYWHAM; MPUMEHSTH
BEKTOPbl M JEHUCTBUSI HAJ HUMHU MpPU PEIICHUU
TCOMETPUUYECKHX 3a/1a4

I'naBa X. MeTox
KOOPAMHAT
1.

16

OOBACHATD u UJUTFOCTPUPOBATH MTOHATUSA
IPSIMOYTOJIBHOM CUCTEMBI KOOPJAWHAT, KOOPAMHAT
TOYKM W KOOpPAMHAT BEKTOpa; BBIBOJUTH W
UCIOJIb30BaTh IPU PELICHUH 3a1ad  (OpMyJibl
KOOPJIMHAT CEpPEeIMHBI OTpPE3Ka, JUIMHBI BEKTOPA,
paccTosiHUS MEXAY JBYMS TOYKaMH, ypaBHEHUs
OKPY’KHOCTH Y IIPSIMOM

I'nasa XI.
CooTHOIIEHUS MEKTY
CTOPOHAMM M YIJIaMH

TPEeyrojbHUKA.
CxkaasipHoe
Npou3BeeHne

BEKTOPOB
1.

24

DopMyTUpPOBaTh M WIUTFOCTPUPOBATH OMPEACIICHUS
CHUHYCa,KOCHHYCa, TAHT€HCA U KOTAHI'€HCa YIJIOB OT
0 Jifo) 180°; BBIBOJIUThH OCHOBHOE
TPUTOHOMETPUUECKOE TOXAECTBO U  (hopmyIsl
npuBeneHUs; (QopMynmHpoBaTH W JIOKa3bIBaTh
TEOPEMBICHHYCOB M KOCHHYCOB, IPUMEHSAThH UX MpHU
PEIICHUH  TPEYroJbHUKOB,  OOBSICHATH,  KakK|
UCIIONB3YIOTCS TPUTOHOMETpUYEecKkre (HopMynbl B
U3MEPUTEIIBHBIX paboTax Ha
MECTHOCTH;(DOpPMYJIUPOBATh  OMpEAENCHUusT  yria
MEXIy BEKTOpAaMHU HCKAISIPHOTO MPOU3BEICHUS
BEKTOPOB; BBIBOJIUTH (bopMyITyCKaTSIPHOTO
MTPOU3BEICHUS gepes KOOPIMHATHI
BEKTOPOB;POpMYIHPOBATH u 000CHOBBIBATh
YTBEPXKICHHE 0 CBOMCTBAaXCKAJIIPHOTO
MPOU3BEICHUS; HCIIOJIb30BaTh CKaJIsipHOE
MIPOU3BE/ICHNE BEKTOPOB IIPH PEIICHUH 3aa4

I'nasa XII. lnuna
OKPYKHOCTH M
IUIOIA/Ib KPyra

16

DopMynHpoBaTh OIIpEACIICHUE MIPaBUIBHOIO
MHOTOYTOJIbHUKA; (DOPMYIMPOBATh M JOKa3bIBaTh
TeOpeMbl 00 OKpPYXHOCTSIX, OINMCAHHOH OKOJIO
IPABWJIBHOTO MHOTOYTOJIBHHKA W BIMCAaHHOM B
HETO0, BBIBOAUTH M HCIIOJB30BATh q)OpMYJ'II)I JIIA
BBIYHCIICHUS IUIOIIA N IIPABUJIBHOTO
MHOTOYIOJIbHUKA, €ro CTOpPOHBI M  paauyca
BIMCAaHHOM OKPYXHOCTH; pemarbh 3aJadd Ha
[IOCTPOCHHE  IPABWIBHBIX  MHOTOYI'OJbHHUKOB;
00BICHITH IIOHATHUA JJITUHBI OKPYXHOCTH n
[UIOIIAN  Kpyra; BBIBOAUTH  (OPMYJIBI IS
BBIYUCIICHUA IOJIWHBI OKPYXHOCTH W IJIMHBI JYT'H,
[JIOLIaM Kpyra M IUIOLIaJd KPYTOBOIO CEKTOpa;
[IPUMEHSTH 3T (GOPMYJIbI IPH PELICHUH 3a/1a4




OOBACHATH, UTO TaKOE OTOOpa’keHUE TUIOCKOCTH Ha
ceOf M B KAKOM Cllyya€ OHO Ha3bIBAETCs
NIBIDKEHUEM IUIOCKOCTH; OOBSCHATH, YTO TaKoOe
OCeBass CHMMETpPHs, LEHTpPAJIbHAs CUMMETpHS,
I'nasa XIII. [IBnxenue 12 MapajieNIbHbINA MEPEHOC U TOBOPOT; 0OOCHOBBIBATH,
YTO OSTU OTOOpaXXeHHs IUIOCKOCTHM Ha cels
SIBJISTEOTCST IBKCHUSAMH; OOBSCHATH, KAKOBA CBS3b
MEXIY JBUKCHUSIMHU u HaJIOXKCHUSIMY,
JUIIOCTPUPOBAaTh OCHOBHBIE BHUJABI JIBUKEHUI, B
TOM YHMCJIE C TIOMOIIBIO KOMIIBIOTEPHBIX ITPOrPaMM

CaMocCTOATEIHHO CO3/1aI0T AJITOPUTMBI
NIESTEIbHOCTH PU PELLIEHUHU ITPOOJIEM TBOPUECKOTO
U TIOUCKOBOT'O XapakTepa.

[ToHMMaOT BO3MOXHOCTh  Pa3IUYHBIX  TOYEK
3peHusi, He COBIAAAIOIINX C COOCTBEHHOM.
Oco3HaHHO M IIPOU3BOJBHO CTPOSIT PEUEBbHIE
BBICKA3bIBaHUS B YCTHOW U MUCHMEHHOMU (hopMe.
CnryaroT cnocod W pe3ynbTaT CBOUX ACHCTBUU C
3a/laHHBIM 3TaJOHOM, OOHAPYKUBAIOT OTKJIOHEHHUS
U OTJIMYMS OT HTAJIOHA.

YMEIOT ¢ [OMOIBIO  BOMNPOCOB  J1I00BIBAThH
HEJIO0CTAIOIIYI0 HH()OPMALIUIO.

Hroro 102 yaca

IloBTOpenue. Pemenue
6 3agayq 22

7.0nucanne MaTepHAJIbHO-TEXHNYECKOro o0ecneyeHus
ITeyaTHbBIE N3TaAHUA

1. Teomerpus: 7—9 ku. / JI. C. Aranacsn, B. @. byryzos, C. b. Kagomues u np. — M.: [Ipocemienue,
2015 I'eometpust: pabouas terpaapb: 7 ki. / JI. C. AtanacsH, B. @. Byry3os, 0. A. I'maskos, 1. 1. KOnuna.
— M.: IIpocsemenune, 2015

3. T'eometpusi: pabouas terpans: 8 ki. / JI. C. Aranacsn, B. @. byrysos, 10. A. I'mazkos, U. U. IOquna. —
M.: Ilpocsemenue, 2015.

4. T'eometpusi: padouas Tetpanp: 9 k. / JI. C. ArtanacsH, B. @. byry3os, 0. A. I'naskos, U. U. FOauna. —
M.: Ilpocsemenue, 2015.

5. 3ue b. I'. I'eometpus: aupakr. matepuansl: 7 ki1. / b. I'. 3uB, B. M. Meiinep. — M.: [Ipoceuienue,
2004—2011.

6. 3us b. I'. T'eomerpus: munakt. marepuansl: 8 ki. / b. I'. 3uB,B. M. Meiinep. — M.: IlpocBenienue,
2006—2011.

7. 3us b. I'. Teomerpusi: qunakt. matepuansl: 9 k. / b. T'. 3uB. —M.: IIpoceemenue, 2004—2011.

8. U3yuenue reomerpuu B 7, 8, 9 kinaccax: Mero]l.pekoMeHauu:kH. it yuurens / JI. C. Aranacsh, B. ©.
Bbyty3os, 0. A. I'naskoB u np. — M.: [Ipocsemenue, 2015.

9. Muwenko T. M. T'eomerpus: temarndeckue tectol: 7 ki. /T. M. Mumenko, A. J[. biuakoB. — M.:
[Tpoceemenwue, 2015.
10. Muwenxo T. M. I'eometpusi: Tematuueckue tectol: § ki /T. M. Mumenko, A. JI. biunkoB. — M.:
[Tpoceemenwne,2015.
11. Muwenxo T. M. I'eometpus: Tematuueckue tectol: 9 k. /T. M. Mumenko, A. JI. biunkoB. — M.:

[Ipocsemienue, 2015.



HNHTepHer pecypcesl

o http://umnojenie.narod.ru/ - Cioco6 ymMHOXeHHUS "TpeyroJbHUKOM" .
e http://comp-science.narod.ru - aumakTHYecKue MaTepualibl M0 HWHPOPMATUKE M MaTeMaTHKE:
MaTepHalibl OJIMMITHAJ IIKOJLHUKOB TIO0 MPOrPaMMHUPOBAHUIO, TOJrOTOBKA K OJMMIIAAZAM IO
MIPOrPaMMHUPOBAHHIO, TUIAKTHYECKHE MaTepuaibl 1o aiaredpe u reomerpuu (6-9 ki) B ¢opmare
LaTeX u np.
e http://www.school.mos.ru - caiiT MOMOXeT IIKOJIbHUKY HAHTH HEOOXOIUMYIO0 MH(OPMAIHIO IS
MOJITOTOBKH K ypOKaM, MaTepuai uisi peepaToB U T.1.
. http://www.history.ru/freemath.htm - GecruaTHble 0OydaroIye MPOrpaMMbI [0 MaTEMAaTHUKE s
IIIKOJIbHUKOB.
e http://mathem.by.ru/index.html - Maremaruka online
e http://comp-science.narod.ru/
e http://matematika.agava.ru/
e http://center.fio.ru/som/subject.asp?id=10000191
e http://www.samara.fio.ru/resourse/teachelp.shtml#mate
e http://refportal.ru/mathemaics/ Pedepatst mo maremaTrke
e http://www.otbet.ru/ Jienaem ypoku Bmecre!
o http://uztest.ru/logoutET’D mo maremaTuke
e http://ege-online-test.ru/ EI'D Onnaiin Tect (MaTeMaTHKa)

8. Ilnanmpyemble pe3yJbTaThl 00yueHHs MpeaMeTa reoMeTpun 7-9 Kiaace

Pesynprarhl oOyueHust mpejcTaBieHbl B TpeOoBaHMSIX K YPOBHIO HOJATOTOBKHM M 33Jal0T CHUCTEMY
UTOTOBBIX pPE3yJIbTaTOB OO0y4YeHHs.  Pe3ynbTaThl JOJKHBI JIOCTHYb pPEIIEHUs MPaKTUYECKUX 3ajad,
CBSI3aHHBIX C HAaXOXJEHHEM I'€OMETPUUYECKUX BEJIWYMH (MCIOJb3Ys IMPU HEOOXOIUMOCTU CIIPABOYHUKHU U
TEXHUYECKHUE CPEACTBA). A TakKe IOCTPOCHHM T'€OMETPUUYECKUMHU MHCTPYMEHTaMH (JIMHEHKA, YrOJbHUK,
LIUPKYJb, TPAHCHOPTHUP); BIAAECHUS MNPAKTUYECKMMU HABBIKAMU HCIHOJb30BaHUSA TI'E€OMETPUYECKUX
MHCTPYMEHTOB Ui n300paxeHus: puryp. 1 raxxe HaxoxXAeHUs UIMH OTPE3KOB U BEIMYHMH YTJIOB.

7 kiaacce
Harasignasi reomerpust
OOyyarommiics Hay4YMTCs:
1) pacnio3HaBaTh Ha yepTekax, pUCyHKaX, MOJAEIAX U B OKPY)KAIOIIEM MHUPE IJIOCKUE U NMPOCTPAHCTBEHHbIE
reoMeTpHuecKue GUrypsl;
2) pacrio3HaBaTh pa3BEPTKHU KyOa, MPSMOYTOJIbHOIO Napajulelenunesia, IpaBUIbHON NUpaMuIbl, HUIMHIpA
U KOHYCa;
3) ompenenars MO JUMHEWHBIM pa3MepaM pa3BEPTKU (Uryphl JIMHEHHBIE pa3Mepbl caMoil (QUrypsl u
Ha000pOT;
4) BBIYUCIATH 00BEM MPSAMOYTOIBHOTO Mapaliesienunesaa.
Oo0yuamuiicsinoiyuum 603moHcHOCMb:
5) evruucasames 00vEMBI NPOCMPAHCMBEEHHBIX 2€0MEMPUYECKUX YUY, COCMABIEHHBIX U3 NPAMOY20TbHBIX
napannienenuneoos;
6) yenybums u pazeums npedcmasieHus. 0 NPOCMPAHCIMBEHHBIX 2eOMEMPUYECKUX GUeSypax;
7) npumensame nonamue pasgEPMKU 015l bINOIHEHUA NPAKMUYECKUX PACUEMOB.
8 kunace
I'eomerpnueckue Gpurypsl
Oo0yuaromuiicss HAy4YHTCH:
1) monb30BaThCs A3BIKOM T'€OMETPUH JUIS ONUCAHMUS MPEIMETOB OKPY)KAIOLIEr0 MUPAa M HUX B3aHMMHOTO
PacmoIoXKeHUS;
2) pacnio3HaBaTh U N300paXkaTh Ha YepTEkKax U PUCYHKAX T€OMETpUYECKUe GUTYphl U UX KOH(pUTypanuu;3)
HaXOJUTh 3HAUEHHUS JUIMH JMHEHHBIX 3J€MEHTOB (UTyp M MXOTHOUICHHs, IPaIyCHYI0 Mepy yrioB oT 0 1o
180°, npumenssionpeaeseH s, CBOMCTBA U MPU3HAKU (PUTYP U UX JIEMEHTOB,0THOLIEHUS (PUryp (paBEeHCTBO,
1nos06ue, CHMMETPHUH, IIOBOPOT, MapaljieNIbHbII epeHoc);
4) onepupoBaTh ¢ Ha4aJbHBIMU MOHATUSMH TPUTOHOMETPUHU U BBINOJHATH JIEMEHTAPHBIE ONepaluu Haj
(YHKIMSIMU YTIIOB;


http://umnojenie.narod.ru/
http://comp-science.narod.ru/
http://www.school.mos.ru/
http://www.history.ru/freemath.htm
http://mathem.by.ru/index.html
http://comp-science.narod.ru/
http://matematika.agava.ru/
http://center.fio.ru/som/subject.asp?id=10000191
http://www.samara.fio.ru/resourse/teachelp.shtml#mate
http://refportal.ru/mathemaics/
http://www.otbet.ru/%D0%9E%D1%88%D0%B8%D0%B1%D0%BA%D0%B0
http://uztest.ru/logout
file:///C:/Users/user/Desktop/Рабочие%20програмы%20и%20КТП/•%09http:/ege-online-test.ru

5) pewmaTh 3aJaud Ha JOKA3aTelIbCTBO, ONMMUPASCh HAa M3yUEHHBbIE CBOMCTBA ()UIYp M OTHOIIEHUN MEXIy
HUMU ¥ IPUMEHSS U3YUEHHBIE METO/IbI IOKA3aTEeIbCTB;
6) pelaTh HECJIOKHbIE 3a/1a4ll Ha MOCTPOCHHE, IPUMEHSISI OCHOBHBIE AJITOPUTMBI MIOCTPOESHHS C TOMOLIBIO
LUPKYJIS U JINHEUKY;
7) pewmaTth NpocTenine MIaHUMETPUYECKUE 3aa4d B IPOCTPAHCTBE.
OO0yuyauiicsinoIyuum 603mMoHCHOCb:
8) osrademv memoodamu pewienus 3a0a4 HA BbIYUCLCHUS U OOKA3AMENbCMEA. MEMOOOM 0N NPOMUBHO20,
MemoooM n0006UsL, MEMOOOM nepebopa 8apuanmos U MemooOM 2eOMeMpPULecKUx Mecm moyex,
9) npuobpecmu onvim npumeHenus aleOPAUECKO20 U MPUSOHOMEMPUHECKO20 annapama u uoetl
08UIICEHUS NPU PEUUEHUU 2e0MEeMPULECKUX 3A0aY,
10) osrademv mpaduyuonnoil cxemoil peuteHus 3a0a4y HA NOCMPOEHUe C NOMOWLIO YUPKYISL U JTUHCUKU:
aHanus, nocmpoetue, O0KA3amenbCmeo U Ucciedo8anue;
11) nayuumscs pewams 3a0auu Ha NOCMPOCHUE MEMOOOM 2eOMEMPULECKO20 MeCma MOYeK U MenmoooM
nooobus;
12) npuobpecmu onvim ucciedosanusi c60UCME NIAHUMEMPUYECKUX DPUSYpP C NOMOUBIO KOMNbIOMEPHBIX
npocpamm;
13) npuobpecmu onvim evinoanenuss npoexkmos no memam: «leomempuueckue npeobpazosanus Ha
niaockocmuy, «Illocmpoenue ompeskoe no gpopmyney.
HN3mepenne reoMeTpu4ecKUX BeJTUYHH
OOyyarommuiicss Hay4YnTCs:
1) ucnonb3oBaTh CBOMCTBA M3MEPEHHMs JJIMH, IUIOMIAJICH U YIJIOB MPH PEIICHUWU 33/7a4 Ha HAXOXKICHHE
JUTMHBI OTPE3Ka, JJTUHBI OKPYKHOCTH, JUTHHBI IYTH OKPYKHOCTH, TPAJTYCHOU MEpPHI yIIia;
2) BBIYUCIIATH IMHBI TUHEHHBIX 3JIEMEHTOB (UTYpP M UX YTIIbI, HCTIOIB3Ys (DOPMYIIBI JUIMHBI OKPYKHOCTH U
JUTMHBI TyTH OKPY>KHOCTH, POpMYJIBI TUTOIIanel Guryp;
3) BBIYMCIATH IUIOMAAW TPEYrOJIbHUKOB, MPSMOYTOJIHHUKOB, MapajuieIorpaMMOB, Tpameluuid, KpyroB u
CEKTOPOB;
4) BBIYUCIATH ATUHY OKPYKHOCTH, UTUHY AYTH OKPY>KHOCTH;
5) pemate 3a7add Ha JIOKA3aTEIbCTBO C HCIOJB30BaHUEM (OPMYJ JUIMHBI OKPYKHOCTH W JIJTUHBI JIyTH
OKpPY>XHOCTH, (popmyI miomazaeit puryp;
6) pemath MPaKTUYCCKUE 3aJa4d, CBSI3aHHBIC C HAXOXKJICHHEM T'€OMETPUUYCCKUX BEIMYUH (MCTIONB3YS TPU
HEO0OXOIMMOCTH CIIPABOYHUKHU U TEXHUYECKHE CPEJICTBA).
Ooyuyaomuicanoayuum 603M0HCHOCHIb:
7) svluucassmes naowaou Gueyp, COCMAasiennvix u3 08yx uiu 6ojiee nPsSmMoy20IbHUKOS, NAPALIeL02PAMMOS,
MpeyeoNbHUKO8, Kpyed U CeKmopa,
8)  ewviuuciams  naOWAOU  MHO20V2ONLHUKOS,  UCHONb3YA — OMHOWEHUS — PABHOBEIUKOCMU U
PABHOCOCMABNEHHOCTNU,
9) npuobpecmu onvim npumeHeHus anleOPAUECKO20 U MPUSOHOMEMPUHECKO20 annapama u uoetl
08UdICEeHUs NPU peueHUU 3a0ad Ha 8bIYUCTEeHUe NA0WA0el MHO20Y20NbHUKOE.
9 knace
Koopaunarsi
BbinycKHUK HAYYHTCS:
1) BEIYUMCHATH TMHY OTpe3Ka 110 KOOPAMHATAM €T0 KOHIIOB; BBIYHCIIATH KOOPAHMHATHI CEPEIMHBI OTPE3Ka;
2) UCTMIOJIb30BaTh KOOPJAMHATHBIN METOA JIUIsl U3yYEHHS CBOUCTBIIPSIMBIX M OKPY>KHOCTEH.
BoInyCKHUKROIyuUm 803MONCHOCHIb:
3) osnademv KOOPOUHAMHBIM MEMOOOM PEUeHUs: 3a0ad HA BbIYUCTEHUE U OOKA3AMENbCMEBO,
4) npuobpecmu onvim UCHONBL30OBAHUSL KOMNBIOMEPHBIX NPOSPAMM Ol AHAAU3A  YACMHBIX CIYYaes
83AUMHO20 PACNOJIONCEHUS OKPYHCHOCEU U NPAMDBIX,
5) npuobpecmu onvim @vinoaHeHus: npoekmos Ha memy «lIpumenenue KOOPOUHAMHO2O Memooa npu
peweHuu 3a0ay HagbluucieHue U 00KA3AmenbCmeoy.
BekTopsl
BbInycKHUK HAYYHTCS:
1) omepupoBaTh ¢ BEKTOpAaMHU: HAXOJIUTh CYMMY M Pa3HOCTh JIBYXBEKTOPOB, 3aJIaHHBIX T'€OMETPHUUYECKH,
HAXOJUTh BEKTOP, PaBHBII MPOU3BEACHUIO 33JAHHOTO BEKTOpa HA YUCJIO;
2) HAXOJWTh JUISI BEKTOPOB, 33JaHHBIX KOOPJWHATAMH: JUTMHY BEKTOpPA, KOOPJAHHATHI CYMMBI M Pa3HOCTH
IBYX W 0oJiee BEKTOPOB,KOOPIMHATHI MPOU3BEACHUS BEKTOpAa Ha YHUCIIO, MPUMEHSS MPUHEOOXOIUMOCTH
CcoYeTaTeIbHbIN, TEPEMECTUTEIBHBIN U PACTIPEICTUTEIbHBINA 3aKOHBI;



3) BBIYUCIATH CKaJspHOE MPOU3BEIACHHE BEKTOPOB, HAXOAWUTH YrOJIMEXKIYy BEKTOpaMH, YCTaHABJIMBATb
MEePHEHIUKYISIPHOCTD MPSMBbIX.

BbInyCKHUK noIyUum 603m0x4cHocmy:

4) oenaoemv 6eKMOPHLIM MeMOOOM OJis peuleHUst 3a0ay HA GbIYUCTeHUe U OOKA3AMENbCMEO,

5) npuobpecmu onvim @vinonnenus npoekmos na memy «llpumenenue 6ekmopHo2o memooa npu peuleHuu
3a0ay Ha 8bIYUCTIEHUE U OOKA3AMENLCINBOY.

Cucrema OLleHKH IVIAHUPYEMBIX Pe3yJ1bTATOB

OuneHka yCTHBIX OTBETOB 00Y4ar0IIUXCs
OTBeT OLEHMBAETCHA OMMEMKOU «5», €CJIM 00y4AOLIUHCS
o IIOJIHO PACKpBLI COZEp’KaHHe MaTepuala B 00beMe, PelyCMOTPEHHOM IPOrpaMMOi U ydyeOHUKOM,
U3JIOKWAJI MaTepuall TPaMOTHBIM SA3BIKOM B OIIPEACICHHOW JIOTMYECKOM I0CIEN0BAaTEIbHOCTH, TOYHO
HCIIONIB3Ys] MATEMAaTUYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIUKY;

o MPABUJIBHO BBIMOJIHUI PUCYHKH, YEPTEXKH, IPaUKHU, COMYTCTBYIOLINE OTBETY;

o MoKa3aJl YMEHHME WUIIOCTPUPOBATh TEOPETUUECKHE TIOJIOKEHUS KOHKPETHBIMH MpPUME-PAMH,
MIPUMEHATh UX B HOBOM CUTYallUM NP BHITIOJIHEHUU MMPAKTUYECKOTO 3aaHus;

o MIPOJIEMOHCTPHUPOBAII YCBOCHUE PAHEE M3YUECHHBIX COMYTCTBYIOIIUX BOMPOCOB, COPMUPOBAHHOCTD U
YCTOWYMBOCTh UCIOJIB3YEMBIX MPU OTPAOOTKE YMEHUI U HABBIKOB;

. OTBEYAJI CaMOCTOATENIbHO 0€3 HABOJIIUX BOMPOCOB yuuTess. Bo3MOXHBI OJlHA - JBE HETOYHOCTH

IIpru OCBCHICHUHU BTOPOCTCIICHHBIX BOIIPOCOB HJIM B BBIKJIAJIKAX, KOTOPBLIC YUCHHUK JICTKO MCIIPABUII IIO
3aMCUYAHUTIO YUUTCIIA.
OTBer OICHUBACTCHA OTMETKOM «4»,ec.1m

o OH YJIOBJIECTBOPSET B OCHOBHOM TpEcOOBAaHUSM Ha OIEHKY «5», HO TPU STOM HMMEET OJUH W3
HEJI0OCTATKOB:

o B M3JIOKECHHM JIOMYIIEHbI HEOOJbINNE MPOOEbl, HE HCKA3WBIIME MaTEMAaTHYECKOE COJCpPIKAHHE
OTBETA;

o JIOIYIICHBI OJUH — J[BA HEIIOYETa MPH OCBEIIECHUU OCHOBHOTO COZICP)KAHUSI OTBETA, MCIIPABIICHHBIC
10 3aMEYAHHUIO YIUTEIIS,

o JIOIYIICHBI OIMOKa UK 00Jiee JIBYX HEIOUYETOB MPU OCBEIIECHUH BTOPOCTEIICHHBIX BOIIPOCOB HIIU B

BBIKJIAIKAX, JIETKO UCIPABJIICHHBIC 110 3aMCUYAHUIO YUUTCIIA.

OtMmeTKa «3» CTaBUTCH B CJCAYIOIIHMX CIYyYaAX:

o HEMOJIHO WM HENOCIEA0BaTeIbHO PACKpBITO COAEp)KaHUE MaTepuala, HO IIOKa3aHo oouiee
IIOHUMAaHHE BOIIpoCa U MPOACMOHCTPUPOBAHBI YMCHUA, JOCTATOYHBLIC MJId )JanLHeﬁmero YCBOCHUA
IporpaMMHOro Matepuaina (onpezaeneHHsle « TpeOoBaHUAMU K MaTeMaTHYECKON MOJTOTOBKE yUaIIUXCA»);

L HMCIIMNCh 3aTPpYAHCHUA UM OONYIICHBI OIIMOKM B ONpeCaACIICHNU HOHS[TI/II\/'I, HCIIOJIb30BaHUN
MaTeMaTHUECKOM TCPMUHOJIOTUH, YCPTECI)KaAX, BBIKJIAAKaX, HWCIPABJICHHBIC IOCJIC HECKOJBKHX HABOJIAIINUX
BOIIPOCOB YUHTEJS;

L4 YUYCHHUK HE CIIpaBUJICA C IPUMCHCHUEM TCOPHUH B HOBOM CUTyallMu IIPH BBIITOJHCHUU ITPAKTUYICCKOI'O
3aaHus, HO BBIITOJIHWII 3aJaHUA 00513aTeIbHOr0 YPOBHA CJIOKHOCTH I10 I[aHHOfI TEMC,
L4 I[IpU 3HAHUH TCOPCTHUYCCKOTO MaTCpHaia BbIABIICHA HEAOCTATOYHAA C(l)OpMI/IpOBaHHOCTB OCHOBHBIX

YMEHHU U HAaBBIKOB.
OTMeTKa «2»CTaBUTCS B CJEXYIONIUX COyqdasIx:

J HE PacKpbITO OCHOBHOE COJIEpKaHHe yueOHOro MaTepuana;

J 0oOHapy’KeHO He3HaHHWE WJIM HETIOHMMaHUe YUEHUKOM OoJblIel nin Hanbosiee BaKHON YacTH
y4eOHOro MaTepHana;

J JIOMYIIEHBI OMIMOKU B OIPEIeICHUH MTOHATUH, TP UCTIOIb30BAHUN MaTEMAaTUYECKON TEPMUHOJIOTHH,

B PHCYHKax, d4epTekax WM rpadukax, B BBIKJIAJKaX, KOTOpbIE HE MCIPABICHBI MOCIE HECKOJIbKHUX
HABOJISIIIAX BOIIPOCOB YUHTEIIS.

Ouenka nucomennvix padom 00y4ar0IUXCs
OTtMmeTKka «5»CTaBHUTCH, €CJIH:

L4 pa60Ta BBITIOJTHCHA ITOJIHOCTBIO,
L4 B JIOTUYCCKUX PACCYKACHUAX U 000CHOBaHUH peuiCHUus HCT Hp06eJIOB u OI_I_II/I6OK;
L4 B pCHICHUH HCT MATCMATUYCCKUX OIIMOOK (BO3MO)KHa OJHa HECTOYHOCTD, OIIMCKA, HC ABJIAIOIIAsACs

CIIEJICTBUEM HE3HAHUS WM HETIOHUMAaHUsS y4eOHOTO MaTepuana).
OtMmeTKa «4)» CTAaBUTCHA, €CJIM:



o paboTa BBIMIOJIHEHA TTOJTHOCTHIO0, HO 0OOCHOBAHMSI 1IATOB PELIEHUS] HEIOCTATOYHBI (€CTTH YMEHUE
000CHOBBIBAThH PACCYKICHUS HE SIBISUIOCH CIICUATBHBIM O0BEKTOM MPOBEPKH);

o JIOTIYIIIEHA OJIHA OIIMOKA WK JBa-TPU HEl0UeTa B BHIKJIAIKAX, pUCYHKAX, YepTeKax Wiu rpadukax
(ecnu 3TH BUJIBI paOOTHI HE SIBIISLTUCH CIIEIUATBHBIM O0BEKTOM MTPOBEPKH ).

OTtmeTKka «3» CTaBUTCS, €CIIH:

o JIOTYIIIEHbI OoJiee 0JTHOM OMmMOKH UK 0oJiee ABYX-TPEX HEJJOUETOB B BBIKIIAAKAX, YEPTEKAX WU
rpadukax, HO y4yaluiics Biajeer o0s3aTeIbHBIMU YMEHHUSIMHU 110 TIPOBEPSIeMOM TeMe.

OTtMmeTKa «2» CTaBUTCS, €CIIH:

o JIOTIYIIIEHBI CYIIECTBEHHbIE OIIMOKH, TOKA3aBIlINeE, YTO YUAILIUIICSI HE BIaJCeT

00s3aTeNbHBIMU YMEHHUSIMHU 110 IaHHOM TeMe B MOJIHOM Mepe.






