KAHEBCKOMW PAMOH CTAHUIIA HOBOMUWHCKAS
MYHUIUTIAJBbHOE BIO/KETHOE OBIIEOBPA30BATEJBLHOE YUPEKJIEHUE CPEJTHSSI OBIIIEOBPA30OBATEJIBHAS INKOJIA Ne32
MYHUIINIAJIBHOI'O OBPA3OBAHUS KAHEBCKOW PAMOH

YTBEPXKJIEHO
pelIeHIEM NTEAaPOFUYECKOro COBETa

or 29.08..201 & nipotoxon Ne 1
IMpencemaréiib A .. COKOBHHK

PABOYASA IIPOT'PAMMA

10 reoMeTpuu
YpoBeHb 00yueHUs - OCHOBHOE 0011iee o0pa3oBaHue, 7 - 9 Kiacchl.

KoaunuectBo yacoB —204 4gaca

Vuurens - TosomeBa Bepa BiaaagumupoBHa,
IHapacoukas TaTbsiHa AJIeKCAHAPOBHA,
Hesunuanwk Hanexna BraaumupoBHa.

[IporpamMma pa3paboTraHa Ha OCHOBE NPUMEPHOM MPOrpaMMbl N0 ajiredpe, BKJIAYEHHOH B coJep:KaTeJIbHbII pa3/ies NpUMepHOi
OCHOBHO# 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHusi U aBTOPcKoM nmporpammbl «I'eometpusi. COOpHUK
pabouux mporpamm. 7—9 Kmacchl : mocoOue i yuuTenen o0meodpa3oBarenbHoi opranu3anuii / [coctaButensd T. A. Bypmuctposa].— M.
: IIpocBemenue, 2014.



IlosicHuTeIbLHAA 3aMUCKA

Pabouas mporpamma cocraBieHa Ha OCHOBE MPUMEPHON HpOrpaMMmbl MO aiuredpe, BKIOYCHHOW B COJEp)KaTeIbHBIA pa3fes MPUMEPHOW OCHOBHOM
00pa30BaTeNBHON MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHus, U aBTOPCKOH mporpaMmbl «I'eomeTpus. COOpHUK pabouux mporpaMM. 7-9 KIIacChl: MOCOOUE IS
yaHTelel 00meoopa3oBaTenbHbIX opranu3anuii/ coct. T.A. Bypmuctposa. — 2 uza., nopad. — M.: IIpoceemenue, 2014.

Pabouune nporpammbl OCHOBHOTO 00IIIET0 0Opa30BaHUs 10 TEOMETPUHN COCTaBIEHBI HA OCHOBE DyHIaMEHTAILHOTO Siipa coJepKaHus o01ero oopasoBanus u
TpeboBaHmii K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00Ie00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIEero oOpa3oBaHus, NpeacTaBlieHHBIX B denepambHOM
roCy/IapCTBEHHOM OOpa30BaTeNbHOM CTaHAApTe o0mero obpa3oBaHus. B HUX Takke YyYUTHIBAIOTCS OCHOBHBIC HAEU M MoyiokeHus [IporpamMmbl pa3Butus u
(dbopMHpOBaHUs YHUBEPCATBHBIX YIeOHBIX JIEHCTBUIA I OCHOBHOTO 0011eT0 00pa3oBaHusl.

OBnaneHue y4alMMHUCA CHUCTEMON TeOMETPUYECKHMX 3HAHUW M YMEHHH HEe0OXOIUMO B TOBCEIHEBHOM XKU3HU, JJIS U3YYCHHS] CMEKHBIX AUCHUUIUIMH U
MPOJOJKEHHSI 00pa30BaHus.

[TpakTHdeckasi 3HAUMMOCTh IIKOJIBHOTO Kypca Te€OMETpUU OOYCIOBJIEHA TEM, YTO €ro OOBEKTOM SIBISIOTCS MPOCTPAHCTBEHHBIE ()OPMBI U KOJTMYECTBEHHBIC
OTHOIICHHS JICHCTBUTEIILHOTO MUpa. | eoMeTprudeckas moAroToBka Heo0XoAuMa JIjisl TOHMMAaHUS TIPUHIMIIOB YCTPOWCTBA M MCIIOJIb30BAaHMS COBPEMEHHON TEXHHKH,
BOCTIPUATHS HAYYHBIX U TEXHUYECKHUX MOHATHHA U ujel. MaTematuka sSBIseTCS S3bIKOM HAayKH U TeXHUKH. C e€ TOMONIbIO MOJICTUPYIOTCS U U3YYAIOTCS SIBJICHUS U
IIPOLIECCHI, IPOUCXOSIINE B IPUPOJIE.

['eomeTpus SBNSETCS OJHUM U3 OTMIOPHBIX MPEAMETOB OCHOBHOI IIKOJIBI: OHAa 00ecreYrBaeT U3y4eHHe IPYruX AUCIUILTUH. B mepByro ouepeab 3TO OTHOCUTCS
K MpeAMeTaM €CTECTBEHHO-HAay4yHOro IMKJa, B YaCTHOCTU K (u3uke. Pa3BUTHE JIOrMYECKOro MBIIUIEHUS ydalluxcs NMpU OOy4yeHUH T'€OMETPUU CIOCOOCTBYET
YCBOGHHUIO TPEIMETOB T'yMaHMTapHOro Iukia. [IpakTudyeckue yMeHHsS M HABBIKM N€OMETPHUYECKOr0 XapakTepa HEeOOXOIWMBI Uil TPYAOBOW NEATEIbHOCTH U
npodeccnoHanbHOM MOATOTOBKH IIKOJIBHUKOB.

Pa3BuTHe y ydammuxcs mpaBHIbHBIX MPEJCTABICHUHN O CYITHOCTU M MPOUCXOKICHUU T€OMETPHUUECKUX a0CTPaKIIHii, COOTHOIIEHUHN PEabHOTO U UJEaIbHOTO,
XapakTepe OTPaKEHUS MaTeMAaTUYECKOM HayKOH SBJIEHHH W NPOLECCOB PEAJbHOTO MHpAa, MECT€ I€OMETPUM B CHCTEME HayK M POJIM MaTeMaTU4YeCKOTro
MOJICTTMPOBAaHUSl B HAyYHOM TO3HAaHUHM M B MPAKTHKE CIOCOOCTBYET (POPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS ydalIUXcs, a Takke (OPMUPOBAHHIO KadeCTB
MBIIUIEHHS], HEOOXOAUMBIX JUTSI a[alTallii B COBPEMEHHOM WH(OPMAIIMOHHOM OOIIECTBE.

Tpebys OT ydamuxcss YMCTBEHHBIX W BOJIEBBIX YCHJIWH, KOHIIGHTpAIlMM BHHMAHHS, AaKTUBHOCTH Pa3BUTOTO BOOOPa)KEHUS, TEOMETpPHUs pPa3BHUBAET
HPABCTBEHHbIE YEPThl JIMYHOCTU (HACTOWYUBOCTb, II€JIEYCTPEMIIEHHOCTb, TBOPYECKYIO AaKTUBHOCTb, CAMOCTOATEIbHOCTh, OTBETCTBEHHOCTbh, TPYAOIIOOME,
TUCHUIUIMHY ¥ KPUTUYHOCTh MBIIUICHHUS) W YMEHHE apryMEHTHPOBAHHO OTCTAaWBaTh CBOU B3MVISIABI M YOEKICHHs, a TaKKe CIHOCOOHOCTh NPUHUMATh
CaMOCTOSITENIbHbIE PEIICHHUS.

['eomeTpHst CYILIECTBEHHO PACIIMPSIET KPYro30p YYalUXcCsl, 3HAKOMS UX C MHAYKIUEH U IeayKIuei, 0000IeHneM 1 KOHKpeTU3aluel, aHaIu30M H CUHTE30M,
KJaccupuKkanyen U cucreMaTu3anuei, abcTparupoBaHueM, aHajIorueil. AKTUBHOE UCIIOJIb30BaHKE

3a/lad Ha BCEX JTamax y4eOHOro Mpolecca pa3BHBAEeT TBOPUECKHUE CIIOCOOHOCTH IIKOJIBLHUKOB. [Ipu oOydeHuu reoMeTpuu GOPMUPYIOTCS YMEHHS U HaBBIKU
YMCTBEHHOI'O TpyJla — IUIaHHPOBAaHHUE CBOEH paboThl, MOMCK pallMOHAIbHBIX MyTel €€ BBINOJHEHUS, KpUTHUECKas OlLleHKa pe3ynbTaTtoB. B mponecce oOyueHus
Te€OMETPUH IIKOJBHUKU JTOJDKHBI HAYYHTHCSI U3JIaraTh CBOM MBICIH SICHO M MCYEPIBIBAIOIIE, TAKOHUYHO U EMKO, MPUOOPECTH HABBIKM YETKOTO, aKKYPAaTHOTO U
IPaMOTHOTO BBIITOJIHEHHSI MATEMAaTHIECKUX 3aITHCEH.



Baxueiimeld 3agaueil IIKOJBHOTO Kypca TEOMETPUHU SBISETCS PA3BUTHE JIOTHUECKOTo MbIIUIEHUS ydamuxcs. CaMu OOBEKTH TI'€OMETPHYECKUX
YMO3aKIIIOYEHUH 1 IPUHATHIE B TEOMETPUU IIPAaBUJIa UX KOHCTPYHUPOBAHUS CIIOCOOCTBYIOT (POPMUPOBAHUIO YMEHUI
00OCHOBBIBAaTh M JOKA3bIBAaTh CYXKIEHUS, MPUBOAUTH YETKHE OMPEACICHHUS, PAa3BUBAIOT JIOTMYECKYI0 MHTYMLMIO, KPATKO M HATJIATHO BCKPBIBAIOT MEXaHU3M
JIOTMYECKUX IMOCTPOEHUM M ydaT UX NpUMEHEHHI0. TeM caMmbIM reoMeTpHs 3aHMMaeT Beayllee MecTO B (POPMUPOBAHMM HAyYHO-TEOPETUYECKOI'O MBILIUICHHS
IIKOJIbHUKOB. PackphiBasi BHYTPEHHIOI TapMOHHMIO MAaTeMaTHKH, (pOpMUpPYS NMOHMMaHUE KPAacOThl M M3SIIECTBA MAaTEMaTHUECKUX PACCYKICHHH, CIIOCOOCTBYS
BOCIIPUATHIO T€OMETPUUYECKHX (POPM, YCBOEHHIO MOHSATUS CUMMETPUHM, F€OMETpUs BHOCUT 3HAUMTENIbHBIA BKJIAJ B ICTETUYECKOE BOCIUTaHME ydamuxcs. Eé
M3ydeHHEe pa3BUBAECT BOOOPAKEHUE IIKOJIBHUKOB, CYIIIECTBEHHO 000TaIIaeT ¥ pa3BUBACT UX MPOCTPAHCTBEHHBIE PE/ICTABICHUSI.

OO0mas xapakrepucTuka yueoHoro npeamera «I'eomerpus»

B Kypce ycIOBHO MOXHO BBIIEIHUTH CIEAYIOLIME cojaepkaTenbHble JuHMU: «HarnsgHas reomerpusi», «l'eomerpuueckue ¢uryps», «M3MepeHnne
Ir€OMETPUYECKHUX BeMUuH», «KoopanHate», «BeKTopb», «JIornka u MHOXKeCTBay, «I'€OMETpusi B ICTOPUYECKOM Pa3BUTUN.

Marepuan, otHocaummiicas k auHuu «HarnsgHas reomerpus’» — (J€MEHTBl HArJISAHOM CTEPEOMETpUH) CIIOCOOCTBYET PA3BUTHIO INPOCTPAHCTBEHHBIX
IIPEACTABJIICHUM y4YaIlMXCs B paMKaxX U3y4EHHUsI INIAHUMETPUH.

Conepxanue paszznenoB «l'eomerpuueckue ¢urypel» u «l3MepeHHe Te€OMETPUUECKUX BEIMYMH» HAllEJICHO Ha IOJy4YeHHE KOHKPETHBIX 3HAHUH O
reoOMEeTpPHUECKOi (purype Kak BakHEHIIEH MaTeMaTHYecKOW MOJENN JJIsi ONMCAaHHs OKpykatomiero Mupa. CHCTEMAaTHUECKOe M3YUeHHE CBOMCTB reOMETPHUYECKUX
(Guryp no3BoJIMT Pa3BUTh JOIMUECKOE MBILIUIEHHE U NTOKa3aTh IPUMEHEHHE ITUX CBOWCTB IPH PEIIEHUH 3a/1a4 BEIUMCIUTEIILHOTO U KOHCTPYKTUBHOIO XapakTepa, a
TaKXKe MPAKTUYECKUX.

Marepuan, OoTHOCSIIMICS K coepkaresibHbIM JUHUAM «KoopauHaTel» U «BekTopbl», B 3HAUMTENbHOM CTENEHM HEcET B ce0e MEXIIpeIMEeTHbIE 3HaHMS,
KOTOPBIE HaXOIAT IPUMEHEHHE, KaK B Pa3JIMYHBIX MATEMAaTUYECKUX AUCLUIUIMHAX, TAK U B CMEKHBIX IIPEIMETaX.

OcobeHHOCThIO0 JIMHUM «JIorMKa M MHOXKECTBa» SBISETCS TO, YTO HPEICTABICHHBIM 371eChb MaTepuaj MPEUMYILIECTBEHHO H3y4yaeTcs NMPU PacCMOTPEHHUU
pa3aMyYHbIX BOIPOCcoB Kypca. COOTBETCTBYIOIINI MaTepHall HalleJIeH Ha MaTeMaTUYECKOe pa3BUTHE ydaluxcs, GopMupoBaHUE Y HUX YMEHHS TOYHO, CKaTO U SICHO
M3JIaraTh MBICJIA B YCTHOM U IMCbMEHHOU peyH.

Jlunus «'eomeTpusi B HCTOPUUYECKOM Pa3BUTUW» IpelHa3HaueHa /sl (GOPMUPOBAHUS MIPEICTABICHUN O T€OMETPUHN KaK YacTU YEJIOBEUECKOH KYJIbTYpHI, IS
00I1Iero pa3BUTHUS IIKOJIBHUKOB, Ul CO3JaHMsI KyJIbTypHO-MCTOPUYECKOI cpeibl 00yueHHs.

Onucanne MecTa yueOHOro nmpeaMeTa B y4eOHOM IJIaHE

CornacHo y4eOHOMY IUIaHy HIKOJIBI HA U3yYEHHE TEOMETPUHU Ha CTYIICHH OCHOBHOTO 00111ero oopa3oBanus otBoauTcss 204 gaca: 7 kinacc- 68 (2 yaca B Henenio); 8 kiacc- 68 (2
gaca B Heeno); 9 kimacc- 68 (2 gaca B Heeo).
JIMYHOCTHBIE, MeTaNpeIMeTHbIC H NIPeAMETHbIE pPe3yJIbTaThl 0CBOeHHH Kypca «I'eomeTpus»

HporpaMMa obecneunBacT JOCTHIKCHUC CIICAYIOIINX PE3YJIbTATOB OCBOCHUA O6pa3OBaTeHBHOﬁ nporpamMmbl OCHOBHOT'O 0611161“0 06p330BaHI/I}II
JUYHOCMHbLE.



1) dopmupoBaHrEe OTBETCTBEHHOTO OTHOIIECHHS K YUYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH 00yYaroIuxcs K CaMOPa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE
MOTHUBAIIMK K OOYYCHHIO ¥ TI0O3HAHHUIO, BRIOOPY JalIbHEHIIIEro 00pa3oBaHus Ha 0a3e OPUEHTHPOBKH B MUPE NMpodeccrii ¥ MpoPeCCHOHAIBHBIX MPEITOYTEHUH,
OCO3HAaHHOMY IIOCTPOEHHUIO HHIUBUAYAIbHON 00pa30BaTeIbHON TPAEKTOPUH C YUETOM YCTOWUYUBBIX II03HABATENIbHBIX UHTEPECOB;

2) hopMupoBaHH€ 1IETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHU U OOLIECTBEHHON IIPAKTHUKHY;

3) popmMupoBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMH, CTAPIIUMH U MIIAAIINMHU B 00pa30BaTeIbHOM,
OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeJOBATENBCKOM, TBOPUECKOHN U IPYTUX BUJAX JAESTEbHOCTH;

4) yMeHue ICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICJIM B YCTHOW U MMCbMEHHOM pe4M, TOHUMATh CMBICI IIOCTAaBJICHHOMN 3a/lauM, BEICTPAUBATh apryMEHTALUIO,
MPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI;

5) KpUTUYHOCTH MBILICHHSI, yMEHUE PAclio3HaBaTh JOTMUECKH HEKOPPEKTHBIE BHICKA3bIBAHMUS, OTJIMYATh THIIOTE3Y OT (paKTa;

6) KpeaTUBHOCTh MBILUICHUS, MHUIIUATHBY, HAXOAYUBOCTb, aKTUBHOCTh MPU PEIICHUU T€OMETPUUECKHX 33]1aY;

7) yMeHHE KOHTPOJIUPOBATH MPOIIECC M Pe3yabTaT yueOHOM MAaTEMaTHIECKOM e TeTbHOCTH;

8) cmocoOHOCTh K AMOIIMOHATILHOMY BOCIIPUSITHIO MATEMAaTUYECKUX OOBEKTOB, 3a1a4, PELICHHUH, pacCyKIACHUN; Memanpeomemuole:

1) yMeHHe caMOCTOSATENBHO IJIAHUPOBATh aJIbTEPHATUBHBIC TYTH JTOCTHKEHHUS IIeJIe, 0CO3HAaHHO BRIOMpaTh Hanboee 3pQeKTHBHBIE CITOCOOBI pelIeHHs YUeOHbBIX U
MO03HABATENbHBIX 33/1aY;

2) yMeHHEe OCYIIECTBIATh KOHTPOJIb IO PE3yIbTATy U MO CIIOCO0Y JeHCTBUS Ha YPOBHE MPOU3BOJIIEHOTO BHUMAHHS M BHOCUTH HEOOXOAUMbIE KOPPEKTHBHI;

3) yMeHuUe aIeKBaTHO OIICHUBATh MPABUIHLHOCTh MIIM OIIMOOYHOCTh BBIMOJIHEHUS YUeOHOM 3a/1aun, €€ 00bEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€
pelieHus;

4) 0CO3HAHHOE BJIAJICHUE TIOTUYECKUMU ICUCTBUSAMU ONpeAeNeHUs] TOHIATUI, 0000IICHHS, YCTAaHOBJICHHS aHAJIOTUH, Ki1acCU(UKAIIMA HA OCHOBE CAMOCTOSITETTLHOTO
BbIOOpA OCHOBAaHUI M KPUTEPHEB, YCTAHOBJICHHUS POJTOBUIOBBIX CBSI3EH;

5) yMeHue ycTaHaBIUBATh MPUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH JIOTHUECKOE PACCYKACHHUE, YMO3aKIIOUeHHe (MHIYKTUBHOE, JeTYKTUBHOE U 110 aHAJIOTHH) U
BBIBO/IBI,

6) yMeHHe cO3/1aBaTh, IPUMEHATh U IPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA, MOJIEIM U CXEMBI JJIS1 pEIICHUS

y4eOHBIX U I03HABATEIbHBIX 3aa4;

7) yMEHHE OpraHU30BbIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JI€ATEIILHOCTD C YUUTEJIEM M CBEPCTHUKAMU: ONPEICIIATh LEIH, PACIPENeaTh QYHKIUN U
POJIM YIaCTHHKOB, 00IIME CIIOCOOBI pabOTHI; yMeHHE PabOTaTh B TPYyIIE: HAXOAUTH 00IIEe PEIICHUE U pa3pemaTh KOH(PIUKTHI Ha OCHOBE

COIJIACOBaHUS MO3ULUHI U y4éTa HHTEPECOB; CIyIaTh NapTHEPA; GOPMYIMPOBaTh, apIYMEHTHPOBATh U OTCTaUBaTh CBOE MHEHHUE;

8) hopmupoBaHKe U pa3BUTHE YUSOHOUW M OOIIETIOIB30BATEIbCKON KOMIIETEHTHOCTH B 00JIACTH UCTIOIB30BaHMS HH(GOPMAIIHOHHO-KOMMYHUKAITMOHHBIX
texHonoruit (MKT-kommereHTHOCTH);

9) bopMupoBaHue epBOHAYANIbHBIX IPEJICTABICHUN 00 HIESX U O METO/IaX MaTeMaTUKH Kak 00 YHUBEPCAJIbHOM SI3bIKE HAYKH U TEXHHUKH, O CPEJCTBE
MOJIETIMPOBAHUS SIBJICHUH U IIPOLIECCOB;

10) ymeHue BUI€Th MaTEMaTHUECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYallu B APYTUX JAUCHUIUIMHAX, B OKPYXKAIOUIEH KU3HU;

11) ymMeHne HaXOUTh B PA3IMYHBIX UICTOUHUKAX WH(POPMAIIHIO, HEOOXOIUMYIO /7Sl pEIIeHUs] MaTeMaTUYeCKUX Mpo0sieM, U IPEACTaBIATh €€ B MOHATHOHN popme;
MIPUHUMATD PEIlIeHUE B YCIOBUIX HEMOTHONW U M30BITOUHOM, TOUHOM U BEPOSITHOCTHON MH(OpMALINK;

12) ymeHre MOHMMAaTh ¥ UCHOJIb30BaTh MAaTEMAaTHUECKUE CPEICTBA HATITHOCTH (PUCYHKH, YEPTEKH, CXEMBI U JAp.) AJIS WIUTIOCTPALUU, UHTEPIIPETALNH,
apryMeHTaluu;

13) ymMeHue BBIABUraTh TUIOTE3bI IPU PELICHUH YUeOHBIX 3a/1a4 U TOHUMATh HEOOX0IMMOCTh MX MPOBEPKHU;

14) ymeHue npuMeHsATh HHAYKTUBHBIE U JIETYKTUBHBIE CIIOCOOBI pacCy>KACHHM, BUIETh pa3IMYHbIE CTPATETUU PELICHUS 3aay;

15) moHMMaHue CyITHOCTH aIrOPUTMHUYECKUX MPEANUCAHUNA U YMEHHE AeHCTBOBATh B COOTBETCTBHH C MPEAJIOKEHHBIM aJITOPUTMOM;



16) yMeHHE CaMOCTOSITEIILHO CTABUT 1ICJTH, BRIOUPATh M CO3/aBaTh AJITOPUTMBI JJIsl PEIICHUST YICOHBIX MATEMATHYCCKHX POOIIeM;

17) yMeHHe TIaHUPOBATh M OCYIIECTBIIATh IESTEIbHOCTD, HAMPABICHHYIO HAa PELICHUE 3a]1a4 UCCIICA0BATEIbCKOTO XapaKkTepa;

npeomemuule:

1) oBiazieHue 6a30BbIM MOHITUHHBIM ATIIIAPATOM 110 OCHOBHBIM Pa3JieliaM COJCPIKaHHsI; IPEACTaBICHHE 00 OCHOBHBIX M3Y4aeMbIX MOHSITHAX (YUCIIO,
reoMeTpuueckas Gpurypa, BEKTOp, KOOPIUHATHI) KaK BKHEHIIIMX MaTEMATHICCKUX MOJICISAX, TIO3BOJISIONIMX ONMUCHIBATH M N3YyYaTh pealibHbIC MPOIICCCHI U SBJICHUS;
2) yMeHue paboTaTh ¢ FTeOMETPUYECKAM TEKCTOM (aHATM3UPOBATh, H3BJIEKATh HEOOXOAMMYIO HH(OPMAIIHIO), TOYHO M IPAMOTHO BhIpaXKaTh CBOU MBICIIH B YCTHOM U
MUCHbMECHHOW PeYH ¢ IPUMEHEHUEM MaTEeMaTHYCCKONW TEPMUHOJIOTUN i CHMBOJIMKH, UCIIOIh30BATh PA3IUYHBIC SA3bIKH MATEMATUKH, TIPOBOJUTD KJIACCH(HKAIINH,
JIOTUYeCKre 000CHOBAHMUS, JTOKA3aTEIbCTBA MATEMATUICCKUX YTBEPKICHHUN;

3) oBJa/icHHE HABBIKAMU YCTHBIX, MUChbMEHHBIX, HHCTPYMEHTAIBHBIX BHIYHACIICHUH;

4) oBJTaZICHUE TEOMETPUICCKUM SI3BIKOM, YMEHHUE HCIIOJIb30BATh €T0 IS OMMCAHHS TIPEAMETOB OKPYKAIOIIEr0 MUPa, Pa3BUTHE MTPOCTPAHCTBEHHBIX MPEICTABICHUI
1 U300pa3UTENbHBIX YMCHHIA, TPUOOPETCHUE HABBIKOB T€OMETPHUYCSCKUX TTOCTPOCHHUI;

5) yCBOCHHE CUCTEMATHYECKUX 3HAHUHN O TUIOCKUX (PUTypax U MX CBOMCTBAaX, a TAK)KE Ha HATIAAHOM YPOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX TEIaX, yMEHHE
MPUMEHSTh CHCTEMAaTHYECKUE 3HAHHS O HUX IS PEIICHUS TEOMETPUUYCCKUX U MPAKTHUYCCKUX 3a7ay;

6) yMEHHE U3MEPATH JUTHHBI OTPE3KOB, BEITUUHHBI YIIIOB, HCIIOJIL30BATh (POPMYJIBI IS HAXOXKICHHS IEPUMETPOB, TUIOHIAICH U 00bEMOB T€OMETPHUECKHX (PUTYD;
7) yMeHHE IPUMEHSTh U3YUCHHbBIC MOHATHSI, PE3YJIbTAThl, METO/IbI JUTS PEIICHHUS 3a/1a4 MPAKTHUYESCKOT0 XapakTepa U 3a/a4 U3 CMEKHBIX TUCIMILINH C
HCIIOJIb30BAHUEM TIPH HEOOXOTUMOCTH.

Conep:kanue yueoHoro npeamera «I'eomeTpus

7 kiaace
1. HauanbHble reomeTpudeckue ceeaenus (10 u.)
IIpocreiime reomeTpuyeckre pUrypsl: mpsimasi, TOuka, OTpe30K, Jyd, yroi. [loHsTue paBeHcTBa reomeTpudyeckux puryp. CpaBHEeHHE OTPE3KOB
u yriyoB. I3mepenue oTpe3koB, AianHa oTpeska. Mi3mepeHue yrios, rpagycHas Mepa yria. CMeXHble U BEpTUKaJIbHbIE YTJIbl, X CBOMCTBA.
IlepnieHauKyJIsIpHBIE TIPSIMBIE.
OcHOBHas 11€J1b - CHCTEMATU3UPOBATh 3HAHUS YYaIIUXCs O MPOCTEHUIINX FT€OMETPUUECKUX (PUTypax U UX CBOMCTBAX; BBECTHU ITOHSITHE PABEHCTBA
¢uryp.
B nanHoO# TeMe BBOASITCS OCHOBHBIE T€OMETPHUYECKHUE MOHSITUS U CBOMCTBA MPOCTENUIINX F'€OMETPUUECKUX (PUTYP HA OCHOBE HATIJISIHBIX
MPEJICTAaBJICHUN yJalluxcsl MyTeM 00O0OIIeHNsI OYEBUAHBIX WJIHM U3BECTHBIX U3 Kypca MaTeMaTHUKH 1-6 KJ1acCOB reoOMeTpHUUECKUX (PaKTOB.
[TonaTne akcMoMbl Ha HaYaJIbHOM 3Tare 00y4YeHUs HEe BBOAUTCS, U CaAMU aKCHOMBI HE (POPMYJIMPYIOTCS B IBHOM Buae. HeoOxoaumble HCXoHbIE
IMOJIOKEHUSI, HA OCHOBE KOTOPBIX U3yYarOTCsl CBOMCTBA IreOMETPUIECKUX (QUTYP, IPUBOIITCS B onucaTeIbHOU popme. [IpuHIMTTHATIEHBIM
MOMEHTOM JIaHHOM TE€MBI SIBJISIETCS] BBEJICHUE ITOHSITHUS paBEHCTBA F€OMETPUUECKUX (PUTYp Ha OCHOBE HAIJISITHOI'O MOHSITUS HAJIOKEHUSI.
OmnpenesieHHOE BHUMaHUE NOJDKHO YAEJSATHCS NPAKTUUECKUM HPUIIOKEHUSIM N€OMETPUUECKUX TTOHSITHUH.
2. Tpeyronpuuku (17 4.)
TpeyronsHuk. [Ipu3Haku paBeHCTBa TPEYTrOJIbHUKOB. IleprneHauKyasap K npsimoil. Menuanbl, GUCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA.
PaBHOOEnpeHHBII TPEYTroOJIbHUK U €r0 CBOMCTBA. 3a/laul HA MOCTPOCHUE C MTOMOILBIO IUPKYJIS U TUHEHKH.
OcHoOBHas 11€JIb - BBECTH MOHSITHE TEOPEMBI; BEIPA0OTAaTh YMEHHE JIOKa3bIBaTh PABEHCTBO TPEYTOJIHLHUKOB C TOMOIIBIO U3YUYEHHBIX IIPU3HAKOB;
BBECTH HOBBIN KJIACC 3a/7a4 - Ha IIOCTPOCHUE C IIOMOIIBIO IIAPKYJIS U JIMHEUKU.



[Ipu3Haku paBeHCTBA TPEYTOIBHUKOB SIBIISTFOTCSI OCHOBHBIM pabO4YMM arapaToM BCeTo Kypca reoMmeTpuu. Jloka3zaTreabcTBO OOJbIIIEH YacTu
TEOpPEM Kypca U TaK)Ke pelIeHrue MHOTHX 3aJa4 IPOBOJIUTCS MO CIEAYIOIIENH cXeMe: MOUCK PaBHBIX TPEYTOJILHUKOB - 0OOCHOBAaHHUE UX PAaBEHCTBA
C MOMOIBIO KAKOTO-TO IIPU3HAKA - CJIEJICTBUS, BBITEKAIOIIUE U3 PABEHCTBA TPEYTIOJbHUKOB. [[puMeHEeHNEe NPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB
PU PEIICHUH 3a/1a4 1a€T BO3MOXXHOCTh NOCTENEHHO HAaKalJIMBATh ONBIT HPOBEACHUS JOKA3aTEJIbHBIX paccykaeHuii. Ha HayanbHOM 3Tane
U3yYCHUS U IPUMEHEHHUS TIPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB 1I€JIECOO0OPA3HO UCTIOIBL30BaTh 32/1a4M C TOTOBBIMH YEPTEIKAMMU.

3. [Tapansenabubie npsiMbie(134.)

[TpuszHaku napauieIbHOCTHU MPSIMBIX. AKCHOMAa MapasJieJIbHBIX NMpIMbIX. CBOMCTBA NapajiedbHbIX MPSIMBIX.

OcHoBHasI eJIb - BBECTU OJTHO U3 BaXXHEUIIUX MOHSATHUMN MOHSITHUE MapaUIeILHBIX NPSIMBIX; IaTh MEPBOE MPEACTaBICHHUE 00 aKCHOMaxX U
aKCMOMATUYECKOM METOAE B FTEOMETPHUM; BBECTH aKCUOMY MapalJICIIbHBIX MPSIMBbIX.

[Ipu3Haky u cBONCTBA MapajiedbHbIX MPSAMBIX, CBSI3aHHBIE C YTJIaMH, OOpa30BaHHBIMHU IIPU NIEPECEUYCHUU ABYX MPSIMBIX CEKYyIIei (HaKkpecT
JISKANTUMHU, OJTHOCTOPOHHUMU, COOTBETCTBEHHBIMH ), ITUPOKO UCHOJIB3YIOTCS B TAJbHEUIIIEM MTPU U3YUYCHUH YETHIPEXYTOJIHbHUKOB, TTOJOOHBIX
TPEYroJbHUKOB, IIPU PELICHUU 3a/1a4, a TAK)K€ B KypCe CTEpEOMETPHUH.

4. CoOTHOIIECHHUSI MEKIY CTOPOHAMM M yrjiaMH TpeyrojbHuka (18 4.)

CyMmMa yri10B TpeyrojbHuka. COOTHOIIEHUE MEXAYy CTOPOHAMU U yrilamu TpeyrojibHuka. HepaBencTBo TpeyronpHuka. [IpssmoyronbsHbie
TPEYTOJIbHUKH, UX CBOMCTBA U NPU3HAKU paBEHCTBA. PaccTOsIHWE OT TOYKHU 10 NpsAMOM. PaccTosiHue Mex Ay NapaieIbHbIMA OPSIMbIMH.
[TocTpoenue TpeyroabHUKa N0 TPEM DIIEMEHTAM.

OcHoOBHas HeJIb - PACCMOTPETH HOBBIE HHTEPECHBIE U BAXKHBIE CBOMCTBA TPEYTOJIbHUKOB. B JaHHOU TeMe NOKa3bIBAC€TCs OJHA U3 BaKHEUIIINX
TEOpPEM I'e€OMETPUH - TeOpeMa O CyMMe YTJIOB TpeyroiabHuka. OHa MO3BOISET AaTh KiIacCU(pHUKAIIUIO TPEYTOJIbHUKOB MO yriiaM (OCTPOYTOJILHBIN,
NPSIMOYTOJIBHBIN, TYMOYTOJIBHBIN), & TAK)KE YCTAHOBUTH HEKOTOPHIE CBOMCTBA M MPU3HAKHA PABEHCTBA MPSIMOYTOJILHBIX TPEYTOJILHUKOB.

[TonsTue paccTtosiHUs MEXAY NapajuieIbHBIMU MIPSIMBIMUA BBOJIUTCSI HA OCHOBE JOKAa3aHHOM IPEeABapUTEIbHO TEOPEMBI O TOM, YTO BCE TOUYKHU
KaKJI0M U3 IBYyX MapaljIeIbHBIX TIPSAMBIX PaBHOYIAJIEHBI OT APYTOM MPSIMOM. DTO MOHITHE UTPAET BAXKHYIO POJIb, B YaCTHOCTH UCTIOJIb3yETCS B
3aJlayax Ha MOCTPOCHHUE.

[Ipu pemenun 3a71a4 Ha MOCTPOSHHUE B 7 KJIACCE CIJIEIyeT OTPAHUYUTHCS TOJIBKO BBITIOJITHEHHUEM U OMTUCAHUEM MOCTPOCHUSI UCKOMOU purypsl. B
OTJEJIBHBIX CIIy4asiX MOYXKHO NPOBECTU YCTHO aHAJIMU3 U J0KA3aTEJIbCTBO, a 3JIEMEHTBI UCCIEI0BAaHMUS JOJKHBI IIPUCYTCTBOBATH JIUIIb TOrAa, KOT/1a
3TO OTOBOPEHO YCJIOBHUEM 3a/1a4H.

S.IloBTOopenue. Pemenue 3aga4 (104.)

8 kiace
1. YerbipexyroabHuku (14 4.)
MHOroyroiabHHK, BEINYKJIBI MHOTOYT'OJIBHUK, YETHIPEXYyroabHUK. [lapaiienorpamm, ero ceorcTsa u npusHaku. Tpanenus. IIpssMoyronbHuK,
pomO, KBajapart, ux cBoiictea. OceBas U LIEHTpAJIbHAs CUMMETPHH.
OcHOBHas 11eJIb - U3y4YUTh HanOoOJee Ba)KHbIE BU/Ibl YEThIPEXYTOJIBHUKOB - IapajjiesiorpamMM, IpsIMOYTOJbHUK, pOMO, KBaJpaT, Tpaneluo; 1aTh
npeacTaBieHne o Gurypax, o6J1agarox OCeBON MM LIEHTPAJIbHON CUMMETPUEH.
Jloka3aTenbcTBa OOJIBIIIMHCTBA TEOPEM JTAHHOW T€MbI U PELISHUSI MHOTHUX 3aJa4 IIPOBOJSITCS C MOMOIIBIO IIPU3HAKOB PaBEHCTBA TPE YTOJIbHUKOB,
II02TOMY IIOJIE3HO UX MOBTOPUTH B HadaJle U3Yy4YECHUS TEMBI.
OceBas U LIeHTpaJbHasi CHMMETPHH BBOJISITCS HE KaK IpeoOpa3zoBaHUE MIOCKOCTH, a KaK CBOMCTBA Tr€OMETPpUUECKUX (PUTYP, B HACTHOCTHU
YETBIPEXYTOJIbHUKOB. PacCMOTpEeHME ATUX TTOHITUN KaK IBUKEHUM INIOCKOCTH COCTOUTCA B 9 Kiacce
2. Illnomaas (14 4.)



[MonsTHE Momanyu MHOTOyTOJIbHUKA. [Inomanm npsiMoOyTOJIbHUKA, TTapajjieorpaMma, TpeyrojibHuKa, Tpanenuu. Teopema [Tudaropa.
OcHoOBHas 1eJIb - PACHIMPUTH U YIIIyOUTH MOJTyUYEHHBbIE B 5-6 Kilaccax IMPeJICTaBICHUS yUyaluxcs 00 U3MEpPEeHUN U BBIYMCICHUU MJIOIIAICH;
BBIBECTH (hOPMYIJIBI IIJIOMIAJICH NPIMOYTOJIBHUKA, ITapajuieliorpaMMa, TPeyroJbHHUKA, Tpalleuy; J0Ka3aTh OAHY U3 IJIaBHBIX TEOPEM I'€OMETPHUH -
Teopemy [ludaropa.

BrIBO1T hopMyIT 1St BBIYMCIIEHUS TJIOMIA/IEH MPSMOYTOJIbHUKA, TapajijieiorpaMMa, TPeyrojbHUKA, TPAIlelIid OCHOBBIBACTCS Ha JBYX OCHOBHBIX
CBOICTBaxX IJIONIaAeH, KOTOphIe MIPUHUMAIOTCS UCXO/s1 U3 HATJISIAHBIX MPEJICTaBICHHU, a Tak)Ke Ha opMyJie TUIOIaau KBajapaTa, 000OCHOBaHUE
KOTOPO# HE SIBIISIETCS] 00s13aTEIbHBIM JJISI yUaIIHXCSI.

HetpagunmnoHHo# 115 NIKOJIBHOTO Kypca SIBAsSETCS TeopeMa 00 OTHOIIEHUH TUIONIa/Ied TPEyTroJIbHUKOB, UMEIOIIMX 10 paBHOMY yriry. OHa
MMO3BOJISIET B JAJIbHEHIIIEM JaTh IPOCTOE JOKA3aTEIbCTBO MPU3HAKOB MOJI00US TPEYTOJIBHUKOB. B 3TOM COCTOUT OJTHO U3 MPEUMYIIECTB,
00YCJIOBJIEHHBIX PAHHUM BBE€JCHHUEM MOHSTHUS MJIOMIATH.

JlokazaTenbcTBO Teopembl [Indaropa ocHOBRIBaeTCS Ha CBOWCTBAX IJIomaneii u popMyax Uil IiIomaae KpajapaTa U MpsSIMOYTOJIbHUKA.
Jloka3pIBaeTcs TakKe Teopema, oopaTHas Teopeme [Tudaropa.

3. lToxo6HbIe TPpeyroabHUKU(19 u.)

[Tono6ubIe TpeyronsHuKH. [Ipu3Haku nogodus TpeyroiabHUKOB. [I[puMeHenne no1o0us K JOKa3aTeIbCTBY TEOPEM U penieHuto 3aaad. Cunyc,
KOCHHYC U TAaHT€HC OCTPOTO yTIjia IPSIMOYTOJBHOTO TPEyTrOJIbHHUKA.

OcHoOBHas 11eJIb - BBECTU TTOHSITHE MTOJOOHBIX TPEYTOJILHUKOB; pACCMOTPETh MIPU3HAKU MOA00US TPEYTOJIbHUKOB U UX IPUMEHE HUS; CACIATh
TEPBBIN IIar B OCBOCHUH yYaIIUMHUCS TPUTOHOMETPUUYECKOTO arnrmaparta reomerpun. OtipesiesieHne noI00HbIX TPEyroJbHUKOB TAaeTCsl HE HA
OCHOBeE TIpeobpa3zoBaHus MOJ00Us, a Yepe3 paBEHCTBO YIJIOB U MPOIIOPIIMOHAJIBHOCTh CXOJACTBEHHBIX CTOPOH.

[Ipu3Haku mo100uUsI TPEYTOIbHUKOB TOKA3bIBAIOTCS C MOMOIIBIO TEOPEMBI 00 OTHOIISHUH TUIONIAICH TPEYTOJILHUKOB, UMEIOIIUX 110 PAaBHOMY
yIIIy.

Ha ocHoBe mpu3HakoB mo00us JOKA3bIBAETCSI TEOPEMa O CPEAHEN JIMHUH TPEYTOJIbHUKA, YTBEPXKICHHUE O TOUKE IEPECeUCHUs MequaH
TPEYTOJIbHHUKA, a TAK)KE JBa YTBEPKJICHUS O MPOMOPIHOHAIILHBIX OTPE3KaxX B MPSIMOYTOJILHOM TpeyroabHuKe. JlaeTcs mpeicTaBieHue 0 METOAE
mog00wus B 3a/1auaxX Ha IMIOCTPOCHHUE.

B 3akiroueHre TEMBI BBOJISITCS DJIEMEHTHI TPUTOHOMETPHUHU - CUHYC, KOCUHYC U TAaHT'€HC OCTPOTO yIiia IPSIMOYTOJIBHOTO TPEYTroJibHUKA.

4. OxkpyxHocTb(17 4.)

B3aumHoe pacnionoxxeHue npsaMoi u okpykHocTH. KacaTenbHas K OKPY>XHOCTH, €€ CBOMCTBO U NMpHU3HaK. L{[eHTp anbHbIe ¥ BOUCAHHBIE YTJIbI.
YeThIpe 3aMevaTeNIbHbIE TOYKH TPEYTroJIbHUKA. BicanHast 1 onmmcaHHasi OKPY>KHOCTH.

OcHoOBHas 1eJIb - PACHIUPUTH CBEJICHUS 00 OKPY>KHOCTH, TIOJTyUYeHHBIE YUalllUMUCS B 7 KJIacCce; U3yYUTh HOBBIC (DaKThI, CBSI3aHHBIE C
OKPY>KHOCTBIO; TIO3HAKOMUTD YUAIIHUXCS C YSTHIPhMSI 3aMedaTeIbHBIMUA TOYKAaMU TPEYTOJIbHHUKA.

B nanHoO# TeMe BBOAUTCS MHOTO HOBBIX MMOHSTHU U pacCMaTPUBAETCS MHOTO YTBEPKACHUM, CBA3aHHBIX C OKPY>KHOCTHIO. J[J1s1 X yCBOEGHUS
cIleayeT yAeUTh OOJIbIIIOe BHUMAHHE PEIICHUIO 3a/1a4.

VYTBep>KAEHHUs O TOUKE MepeceueHms OMCCEKTPUC TPEYroJbHUKA U TOUKE ITePEeCeUCHUS CEPEeIUHHBIX NEPIIEHIUKYISIPOB K CTOPOHAM TPEYTOJIbHUKA
BBIBOJSATCS KaK CJIEJICTBUS U3 TEOPEM O CBOMCTBAaX OMCCEKTPUCHI yIJia U CEPEIMHHOTO NMEPISHANKYJIISIpa K OTPE3Ky. TeopeMa 0 Touke nepecedeHust
BBICOT TPEYTOJIbHUKA (MU UX MPOJOJDKESHUN ) TOKA3bIBACTCS C TIOMOIIBIO YTBEPKACHHUS O TOYKE MEePECCUCHUs Cepe AUHHBIX MEPIICHIUKYISIPOB.
Hapsiny ¢ Teopemamu 06 OKpY>KHOCTSIX, BHIUCAHHOW B TPEYTOJLHHUK U ONTUCAHHOM OKOJIO HETO, paCCMaTPUBAIOTCS CBOMCTBO CTOPOH OMTMCAHHOTO
YeThIPEXYyTOJIbHUKA U CBOMCTBO yIJIOB BOUCAHHOTO YE€THIPEXYTOJIbHUKA

5. IloBTOopenue. Pemienune 3amau (4 4.)



9 kiace
1. BekTopsbl. MeToa koopauHar (8 4.)
[Nousitue Bexktopa. PaBeHcTBO BeKTOpOB. Cll0KEHHUE U BRIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA Ha YMCIIO. Pa3noxkeHne BeKTopa no IByM
HEKOJUITMHEeapHbIM BekTopaMm. Koopaunate!r Bektopa. [IpocTeiimme 3aaun B KoopauHaTax. Y paBHEHHUS OKPYKHOCTH U npsimoii. [Ipumenenne
BEKTOPOB M KOOPJIMHAT MPHU PEIICHUU 3a]1a4.
OcHoBHAas 11eJIb - HAYYUTH YUYaIIUXCs BBIIIOJIHITH ACHCTBUS HAJl BEKTOPAMHU KaK HAIPaBJICHHBIMHA OTPE3KaMH, YTO BaXKHO JJII IPUMEHEHHUS
BEKTOPOB B (PU3HUKE; TO3HAKOMUTH C UCIIOJIb30BAHMEM BEKTOPOB U METOJa KOOPAWHAT IIPH PEIICHUH T'€OMETPHUUECKHUX 3a/1adu. BexTop
OIIpenessieTCs] KaK HallpaBJICHHBINA OTPE30K U ASUCTBUS HAJl BEKTOPaAMH BBOJSATCS TaK, KaK 3TO MPUHSITO B (PU3UKE, T. €. KaK ASUCTBUS C
HaIpaBJICHHBIMU OTpe3kaMu. OCHOBHOE BHUMAaHHE JTOJKHO OBITh YJI€JICHO BHIPAaOOTKE YMEHHH BBIMOIHAITH ONEPAlUN HAJl BEKTOpPaMU
(ckIanpIBaTh BEKTOPHI IO MpaBUiIaM TPEYTOJIFHUKA U MapajieorpaMMa, CTPOUTh BEKTOP, PaBHBIN Pa3HOCTH ABYX TaHHBIX BEKTOPOB, a TAKXe
BEKTOP, PaBHBII MPOU3BEACHHUIO IAHHOTO BEKTOpa Ha JaHHOE yncio). Ha mpumepax mokas3pIBaeTCsl, KaK BEKTOPBI MOTYT IIPUMEHSITHCS K PEIICHUIO
reoMeTpu4ecKkux 3aaad. Jlemoncrpupyercs 3phekTuBHOCTS MpUMEHEHUS (HOPMYIT TSI KOOPAUHAT CEPEAUHBI OTPE3Ka, PACCTOSIHUS MEXKITY IBYMSI
TOYKaMH, YpaBHEHHUIH OKPY>KHOCTH U MPSIMOM B KOHKPETHBIX T€OMETPUUECKHUX 3a7adax, TEM CaMbIM JIa€TCs PEACTaBICHUE 00 U3YyUYeHUU
FeOMETPUYECKHUX (UTYP C IIOMOIIBIO METOI0B alTeOpHI.
2. CoOTHOIIEHUS MEXKAY CTOPOHAMM M yrjiamMu TpeyroabHuka (10 4.)
CxansipHO€ Npou3BeieHHe BeKTOpoB. CHHYC, KOCHHYC U TaHT€HC yria. TeopeMbl CHHYCOB U KOCHHYCOB. Penienne TpeyroibHuKoB. CKaJsspHOe
MMPOM3BEJICHUE BEKTOPOB U €r0 MPUMEHEHNE B TEOMETPUUECKUX 3aadax.
OcHoBHas 11eJIb - Pa3BUTh YMEHHUE YUJaIIUXCs IPUMEHITh TPUTOHOMETPUYECKHI anmapar MpH pelIeHUH TeoMeTpudecKux 3anad. CUHyC 1
kocuHyc Jroooro yria ot 00 1o 1800 BBOASITCS C TOMOIIBIO €TMHUYHON MOJYOKPY>KHOCTH, JOKa3bIBAIOTCSI TEOPEMBI CHHYCOB 1 KOCHHYCOB U
BBIBOJIMTCS €llie ogHa (GopMyJia IUIOMIaad TPEyrodbHUKa (IT0JIOBUHA ITPOU3BEICHUS JIByX CTOPOH Ha CUHYC yTIJjla MEXJy HUMH). DTOT amnmapar
MMPUMEHSIETCS] K PEIICHHUIO TPEYTOIbHUKOB. CKaIsIpHOE IMTPOU3BEICHUE BEKTOPOB BBOJIUTCS KaK B (hH3UKE (ITPOU3BEACHUE UTMH BEKTOPOB Ha
KOCHHYC yIjla MeXJy HUMH). PaccmaTpuBaroTcsi CBOMCTBA CKAISIPHOTO MPOU3BE/IEHUS U €T0 IPUMEHEHUE MPU PEIIEHUH T€OMETPUYECKUX 3a/da4.
OCHOBHOE BHUMAaHHUE CJIEIYET YJICIUTh BEIPA0OTKE MMPOYHBIX HABBIKOB B IPUMEHECHHUHU TPUTOHOMETPUYECKOTO anmapara mpy perie Huu
reOMETPUYECKHX 3a/1a4.
3. lnuHA OKPYKHOCTH M IUIOIaab Kpyra (11 4.)
[IpaBunbHBIE MHOTOYTONBHUKNA. OKPYKHOCTH, OITMCaHHAsI OKOJIO MPaBUIBHOTO MHOTOYTOJIbHHKA U BIIUCAaHHAs B Hero. [locTpoenne nmpaBHIIBHBIX
MHOTOYTOJBHUKOB. [[itnHa OKpy)kHOCTH. [lmomaas kpyra.
OcHoBHAas 11eJIb - PaCIIMPUTHh 3HAHUE YUYAIIUXCSI O MHOTOYTOJIbHUKAX; PACCMOTPETh MOHSITHS JJIWHBI OKPY>KHOCTH U TUJIOMIAAN KpyTra U (POPMYJIBI
JUTSI X BBIYUCICHUs. B Hadase TeMbl JaeTcst onpeieIeHrue MPaBIIIbHOTO MHOTOYTOJILHUKA U PAaCCMaTPUBAIOTCS TEOPEMBI 00 OKPY>KHOCTSIX,
OINMMCAaHHOM OKOJIO NMPaBMUIJILHOTO MHOTOYT'OJIbHUKA U BIIMCAHHOU B Hero. C IMOMOIIbI0 ONMUCAaHHON OKPYKHOCTH pEelIaloTCs 3aJlaud O
IMOCTPOCHUM MPABUIIBHOTO MIECTHYTOJbHUKA U MPABMIIBHOTO 2 N -yrOJIbHUKA, €CIIM JaH MPaBUIBHBIA N-yroabHUK. @OpMyIIBI, BRIpaXkaroIne
CTOPOHY IPAaBWJIBHOIO MHOTOYTOJILHUKA U PaJInyC BOUCAHHOW B HETO OKPY>KHOCTH Yepe3 paanyC ONUCAHHONW OKPYKHOCTH, UCITOIB3YIOTCS IPU
BBIBOJIE (POPMYIT IUTMHBI OKPY>KHOCTH | TUIOMIAIN Kpyra. BEIBOI ontmpaeTcst Ha MHTYUTHBHOE MPEACTaBICHHUE O TIpeaelie: TP HEOTPAaHUIYCHHOM
YBEJIIMUEHHUH YHCJIAa CTOPOH MPABUIILHOTO MHOTOYTOJIbHUKA, BHUCAHHOTO B OKPY>KHOCTB, €TI0 MIEPUMETP CTPEMHUTCS K JJIMHE 3TON OKPY>KHOCTH, a
TUIOIIAb - K TUIOMIAH KPyTra, OFPAaHUYSHHOTO OKPY>KHOCTBIO.
4. Ismxennsi(12 4.)



OToOpakeHue 11ockocTu Ha ceds. [lonsitue nBmwxkenusi. OceBasi U eHTpaibHast cuMmMeTpuu. [lapannensnabiil nepenoc. [lopopor. Hanoxenus u
JIBUOKCHUS.

OcHOBHas 1eJIb - IO3HAKOMUTD YYalIUXCs C NOHITUEM JABHUKEHUS U €T0 CBOMCTBAaMHU, C OCHOBHBIMM BUJIaMU JABUXEHUM, CO
B3aMMOOTHOLICHUSIMHU HAJIOKEHUH U JIBHKEHUH. J|BH)KEHHE IUIOCKOCTU BBOJUTCS KaK OTOOpaKeHHE INIOCKOCTH Ha ce0sl, COXpaHsIollee
paccTosiHue MeXxay ToukaMmu. [Ipu paccMOTpeHNH BUJIOB ABMKEHUI OCHOBHOE BHUMAHHE YACIISIETCS IOCTPOCHUIO 00pa30B TOYEK, MPSMBIX,
OTPE3KOB, TPEYIOJILHUKOB MIPHU OCEBOM M LICHTPAIbHON CUMMETPUSIX, MapaljIeIbHOM IepeHoce, noBopote. Ha saddexTHhIx npumepax
MMOKAa3bIBAETCS MPUMEHEHUE ABHKEHUU MPU PEILLIEHUU IF'€eOMeTpUUecKuX 3aad. [loHATHEe Hal0XeHUsI OTHOCUTCS B JAHHOM KypCe K YHUCIIy OCHOB-
HBIX MOHATHUH. JIoKa3pIBaeTCs1, YTO NOHSITHUS HAJOKEHUS U JBUKEHHUS SIBIISIIOTCS SKBUBAJICHTHBIMU: JTI000€ HAJIOXKEHUE SIBJISETCS JBUKEHUEM
IUIOCKOCTH U 00paTHO. M3yueHune noka3arebCcTBa HE SIBISETCS 00s13aTeIbHBIM, OJHAKO CJIEIYET PAaCCMOTPETH CBSI3b MOHATHUI HAJIOKEHUS U
JBUKCHUS.

reOMETPHUH, B YACTHOCTH O Pa3JIMYHBIX CIIOCO0AaX BBEIACHUS MTOHATHS paBEHCTBA PUTYD.

5. HauaJbHble cBeJleHHUsI U3 cTepeomeTpuu(84.)

IIpeamet crepeomeTpuu. ' eomeTpryeckre Teaa U MOBEPXHOCTH. MHOTOTpaHHUKHU: IPU3Ma, TTapauIeIIeTTUIIe ], TupaMuaa, (GOpMyIIbl T
BBIUMCJIEHUS UX 00beMOB. Tea u MOBEpXHOCTU BpallleHUsI: UJIWHJP, KOHYC, cdepa, map, GopmMyJibl 1JIsI BBIYUCISHUS UX IJIOAanei
TMMOBEPXHOCTEH U OOBEMOB.

OcHoOBHas 1eJb - 1aTh HA4aJIbHOE MPEACTABICHHUE O TE€IaX U MOBEPXHOCTAX B MIPOCTPAHCTBE; MO3HAKOMUTH yUaIlIMXCs C OCHOBHBIMU
(opmynamMu U1 BEIYUCICHUS TUIOMIAACH MOBEPpXHOCTEH U 00beMOB Tell. PaccMoTpeHne mpocTeHmX MHOTOTPaHHUKOB (IIPU3MBI, ITapasi-
Jlenenunena, NupamMuabl), a TAKXKe Tel U TOBEPXHOCTEN BpallleHus (LUIIMHApPA, KOHYca, c(epsl, 11apa) MPOBOAUTCS Ha OCHOBE HAIJISAHBIX
MpEJICTaBICHUM, 0€3 IIPUBJICUYCHUS] aKCHUOM cTepeoMeTpun. DOpMyIIbl AJIs1 BBIYUCIICHHUSI 00BEMOB YKa3aHHBIX TEJ BBIBOJSITCS HA OCHOBE MPUHIIATIA
KaBanbsepu, popMyJibl 171 BBIUMCIIEHUS IIOIIAAe OOKOBBIX MTOBEPXHOCTEH IUJIMHAPA U KOHYCA MOJYYalOTCsl ¢ HOMOIBIO Pa3BEPTOK ITUX
IMOBEPXHOCTEH, popmyJia momaan chepbl IPUBOIUTCS 0€3 000CHOBAHMUS.

IToBTOopenue. Pemienue 3axayu



TemaTH4ueckoe IJIAHUPOBAHUE C ONIPEACTCHUEM OCHOBHBIX BU0B y‘leﬁHOﬁ JACATCJIbHOCTH

7 kiaace
Howmep Copneprxanue MaTepuana XapaKTepuCTUKa OCHOBHBIX BU/IOB JIEATEIIbHOCTH YUE€HUKA (Ha
IIYHKTa YpOBHE yYEOHBIX JIEHCTBUI)
HayvagabHble reomerpuyeckne ceegenus (10 4.)
1. Toukwu, mpsiMbIe, OTPE3KH. OOBACHATH, UYTO TaKOe OTPE30K, Jy4, Yroji, Kakue (QUrypsl
2. | Jlya u yrom. Ha3bIBAIOTCS PAaBHBIMM, KaK CPAaBHUBAIOTCA U U3MEPSIOTCA
3. CpaBHEHHE OTPE3KOB H yIIIOB OTpE3KH M yIJbl, YTO TAaKOe Ipaayc M TIpadycHas Mepa YIia,
4. V3MepeHHe 0TpE3KOB. KaKOH yroi HasblBAaCTCA MPAMBIM, TYIBIM, OCTPBIM, pas-
5. V3MepeHue yriios. BEPHYTHIM, YTO TaKO€ CEpeIMHa OTpe3ka M OMCCeKTpuca yria,
6. Pemmenne sanad KaKHe YIJIbl HA3bIBAIOTCA CMEKHBIMM 1 KAKHE BEPTHKATLHBIMUL
7 CME)KHBIE 1 BEPTHKATHHBIE YTITEL, ¢dopMynupoBaTh U OOOCHOBBIBATH YTBEP)KIEHHUS O CBOWCTBAX
) TlepCHANKYJAPHEIC IPAMEIC CMEXHBIX U BEPTHKAJIBHBIX YIJIOB; OOBSACHATH, KaKue IMPsIMbIe
) Permenne samad Ha3bIBAIOTCA  MEPTICHANKYIAPHBIMU dopmynmpoBate U
10. | KontpomnsHas pabora Ne 1 «HaganmpHble reOMETpUYECKHIE CBEICHUS 00OCHOBBIBATL  yTBEPXICHHE U,O CBOWCTBC -~ /IBYX  HPAMBIX,
NEPNEeHIUKYISAPHBIX K TpeThel; H300pakaTh U pacro3HaBaTh
yKa3aHHbIe NpocTeiie GUrypsl Ha yepTexax; pelarb 3aJauu,
CBSI3aHHBIC C ATUMH MPOCTEHIIMMHU PUTYypaMH

Tpeyroapnukn (17) OOBbscHATb, Kakass (urypa Ha3bIBae€TCsl TPEYrOJbHUKOM, 4TO

11. | Ananu3 KOHTpoJbHOHM paboThl. [lepBblil IpU3HAK paBEHCTBA TPEYTOJIbHUKOB ’ ’
. TaKo€ BEpPILMHBI, CTOPOHBI, YIJbl U MEPUMETP TPEYroJbHUKA,
12. | Tepsblit Mpu3HAK PaBEHCTBA TPEYTONLHHKOB KaKOl TpeyroJibHUK Ha3bIBAETCSl PaBHOOEIPEHHBIM M KaKOM
13. | Pemenue 3a1a4 Ha MPUMEHEHUE NIEPBOI'0 IPU3HAKA PABEHCTBA TPEYTrOJbHUKOB. PABHOCTOPOHHUM, KaKHE TPEYroJbHUKH HA3bIBAIOTCS PABHBIMU;
14. | Menuanbl, OMCCEKTPUCHI M BRICOTHI n300pakaTh M paclo3HaBaTh Ha 4epTekaxX TPEYrOJIbHUKH M UX
15. | [lepnenaukynsp K npsiMoi AIIEMEHTHI; (QOpPMYJIMpPOBaTh U  JOKa3blBaTb TEOPEMBI O
16. | CpoiicTBa paBHOOEIPEHHOTO TPEYTONLHIKA IOPU3HAKAX  PAaBEHCTBA  TPEYTOJIbHUKOB; OOBSCHATH, 4YTO
17. | Bropoii mpu3HaK paBEHCTBA TPEYTrOIbHHKOB HA3bIBACTCS NEPIIEHIUKYIISIPOM, IPOBEAEHHBIM U3 JTaHHOW TOUKHU
18. | Pemenue 3anau K JIaHHOM MpsMOi; (opMynHpoBaTh M JIOKa3bIBaTh TEOPEMY O
19. | Tperwmii npusHak paBeHCTBa TPEYTONLHUKOB NEePIEeHIUKYIApe K pr[MOfI; O6L$[CH$ITB2’ KaKHe ~ OTPE3KH
20. | Penienue 3a1a4 Ha NPMMEHEHHE PABEHCTBA TPEYTOJBHUKOB. Ha3bIBAIOTCA  ME/IMAHOH,  GMCCEKTPUCOH M BBICOTOM
21. | 3ajaum Ha moctpoerue. OKPYKHOCTD TPEYTONbHAKA; dbopMynupoBaTh M JIOKa3bIBaTh TEOPEMBI O
22. | TlocTpoenue MPKYIEM 1 JTHHEHKOH CBOWCTBaX pPaBHOOEIPEHHOTO TPEYroJbHUKA; peIIaTh 3aJayH,
23. | TlocTpocHHE YIiia ,paBHOTO IAHHOMY. CBASAHHbIC C MPUHAKAMM DABEHCTBA TPEYTONLHHKOB 1
24. | IloctpoeHune OMCCEKTPHCHI yIiia, NEPIEHANKYISIPHBIX MPSIMBIX. CBOHCTBAMH PaBHOOEPEHHOrO TPEYTONBHHKA; (OPMYIHpOBATE
25, | TToCTpOCHHE CopeIMHEL OTPE3KA onpefiefieHue OKPY)KHOCTH; OOBSICHATh, YTO TaKoe LEHTP,




26.

Pemenue 3anau

paauyc, XopAa ¥ IUaMETp OKPY)KHOCTH; pellaTh IpocTeiiune

27. | KontponbHas padota Ne 2 «TpeyronbHUKI» 3aJjaud Ha IOCTpOeHHUE (TOCTPOEHUE YIJa, PABHOTO JaHHOMY,
IIOCTPOEHUE OUCCEKTPUCHI yria, IIOCTPOEHHE
MEPIEeHIUKYISAPHBIX IPSIMBIX, TOCTPOCHUE CEPEUHBI OTPE3KA)
u Oojee CIOXHBIE 3aJayd, HUCHOJB3YIOUIME YyKa3aHHBIC
MPOCTEHIINE; COMOCTABIATh MOTYYESHHBIN Pe3yNbTaT ¢ YCIOBHEM
3aJ1a4M; aHAJIM3UPOBATH BO3MOKHBIE CIIydyau
IMapaJjuieabHbie npsiMble (13 4.) @opMyIMpOBaTh  ONpPEACICHHE  MAPAJUICIBHBIX  IPSIMBIX;
28. | Ananu3 KOHTPOJIbHOM paboThl. OnpeeneHre napauieabHbIX TPSIMbIX. OOBSICHATH C IOMOILBIO PUCYHKA, KaKHe YIJIbl, 0Opa30BaHHbIE
29. | Ilpu3Haku mapayuieaIbHOCTH JBYX MPSIMBIX IPU MEPECEUEHUN JIBYX MPSMBIX CEKYIEH, Ha3bIBAIOTCA HAKPECT
30. | Pemenue 3amay Ha apajIeJIIbHOCTD MPSIMBIX JICKaAIIUMU, KaKue OJHOCTOPOHHUMHU " KaKue Co-
31. | IIpakTHdeckue criocoObl MOCTPOCHUS MAPAIIICITBHBIX MPSIMBIX. OTBETCTBEHHBIMH; (DOPMYJIMPOBATHL M JIOKa3bIBaTh TEOPEMBI,
32. | O6 akcHOMax reoMeTpuu BbIp@XAIOIIMEe MPU3HAKM MApPAJJICNIbBHOCTH  JIBYX IPSIMBbIX;
33. | Akcroma napaueabHBIX IPSIMBIX. OOBSACHATH, YTO TAaKOE AKCMOMBI T€OMETPUU U KaKHEe aKCHUOMBI
34. | CaoiicTBa napasuenbHBIX TPSAMBIX. y)K€  HCIONB30BATHCH  paHee; (OPMYIHPOBATH  aKCHOMY
35. | Pemenue 3anau NapajuleIbHBIX MPSAMBIX U BBIBOJUTH CJEJICTBUA U3 HeE;
36. | TeopeMbl, 0GpaTHBIE [AHHBIM. dopMynupoBaTh M  JI0Ka3blBaTb TEOPEMbl O CBOMCTBax
37. | Pemenue 3anay no teme: «llapamnenbHbie mpsiMbIe» NapaiuleNbHbIX TPAMEIX, OOpaTHbIE TeOpeMaM O MpH3HAKax
38. | Pemienpie 32124 Ha NAPATIETBHOCTS TIPAMBIX NapajuIeJIbHOCTH, CBA3AHHBIX C HAKPECT JIEKAIIMMH, COOTBET-
30, | Pemmcnnc 3a1a4, IOBHITICHEOR TPYIHOCTH CTBEHHBIMH M OJHOCTOPOHHHMH YTJIaMH, B CBSI3U C OTHUM
OOBSACHSATH, UTO TAKOE YCIOBHE U 3aKJIFOUEHUE TEOPEMBI, KaKas
40. | KontpompHas padora Ne 3 «[lapaymiensHbie TPSIMBIC) TeopeMa Ha3bIBAETCH OGPATHOH MO OTHOMIEHHIO K JAHHON
TeopeMe; 0OBACHATD, B UEM 3aKJII0YAETCS METOJ J10Ka3aTeIbCTBA
OT IPOTUBHOTO: (POPMYIUPOBATH U JOKA3hIBATH TEOPEMBI
o0  yrmax C  COOTBETCTBEHHO  MapajUIeIbHBIMH U
NEPNEHIUKYJIAPHBIMA ~ CTOPOHaMH;  IPUBOAMTH  IPUMEPHI
MCIOJIb30BAaHUsl 3TOTO METOJa; peliaTh 3aJlayd Ha BBIYUCIICHUE,
JIOKa3aTeNbCTBO U TIOCTPOEHUE, CBSI3aHHBIE C Mapajlielb HBIMU
TIPSIMBIMU
CooTHOmIEHUs1 MeK1Y CTOPOHAMH H YIJIaMH TpeyroJbHuka(18 4.) @®opmynupoBaTh M JOKa3bplBaTb TEOPEMY O CYMME YIJIOB
41. | Ananu3 KOHTPOJbHOH paboThl. Teopema 0 cyMMe YIIJIOB TPEYTOJIbHUKA TpeyrojbHUKa U €€ CJIEe/ICTBUE O BHELTHEM YTJIe TPEYTOJIbHUKA,
42. | Bujapl TpeyroJbHUKOB IPOBOJUTHh  KJIACCU(UKALUIO TPEYrOJIbHUKOB 10  yIJIaM;
43. | CooTHOIICHHE MESKILY CTOPOHAMH H YITIAMH TPEYTOIbHHKA dbopMyIupoBaTh W JOKa3bIBaTh TEOPEMY O COOTHOIICHHUSIX
44, | HepaBeHCTBO TpeyroNbHAIKA. ME3K/ly CTOPOHaMH 1 YIIIaMH TPEYroJlbHHKA (mpsimoe 1 oOpatHoe
45. | Pernenmue 3a1a4 Ha COOTHOIICHHE MEYX/Ty CTOPOHAMH M YIIIAMH TPEYroIbHUKA YTBEPAAICHHA) W CHCJICTBHA M3 HEE, TCOPEMY O HOPABCHCTBE
26, TPEeyrojipHuKa; (OpMYIHpPOBaTh U JOKa3bIBaTh TEOPEMBI O

KonTponbnas padota Ne4 «CooTHOIIEHHS MEX1y CTOPOHAMU U YTilaMU
TPEYTOJIbHUKA

CBOICTBaxX MNPSMOYTOJbHBIX TPEYrOJbHUKOB (IIPSIMOYTOJIbHBII
TpeyrolbHUK ¢ yrmoM  30°, TOpHU3HAaKM  paBEHCTBA




47.

Anamu3 K.p. Hekoropble cBOMCTBa NPSIMOYTOJbHBIX TPEYTOJIbHUKOB

IIPSAMOYTOJIBHBIX TPEYTOJIbHUKOB); (bopmMynHupoBaTh

48. | TlpusHaky paBeHCTBA MPSMOYTOIBHBIX TPEYTOIBHAKOB OINpENIENIEHUs] PACCTOSIHUA OT TOYKHM /10 HPSIMOH, paccTOSHUSA

49. | Tlpumenenue NpH3HAKOB NIPH PELICHNH 32124 MEXIy TMapaUIeTbHBIMU  TpPSMBIMH;, pelmaTth 3aJa4d  Ha

50. | Pemenne 3a1ad 1o Teme: «[IpAMOYTONbHBIE TPEYTOIbHIKI BBIUUCIICHUS, JO0Ka3aTelbCTBO U IIOCTPOCHUE, CBS3aHHBIE C

51. | PaccTosiHHME OT TOUKHM J10 NTpsAIMOM. PaccTosiHME Mex 1y napaieIbHbIMU COOTHOILICHUAMH MCEKIY CTOpOHAMH M yIJIaMH TPEYrObHUKA 1
MPSAMBIMH. pacCTOSHUEM  MEXIy  HapayIebHbIMH  IPSAMBIMH,  IIpU

52. | [I0CTPOCHHE TPEYTONBHIKA [0 TPEM SICMCHTAM. HEO0XOAMMOCTH MPOBOIMTH IO XOIY peIICHHUS IOMOHUTENbHbIE

53. | Pemienue 3ajau Ha OCTPOEHHE TPEYTOJbHUKOB 110 TPEM HIIEMEHTAM. TOCTPOCHHL, COLIOCTABJIATE TOIYICHHBIM PE3YJIPTAT C YCIOBHCM

54. | Pemenue 3ana4 no teme: «COOTHOILIEHUE MEXKy CTOPOHAMU U yIIIaMH zinaqn, B 3ajadax Ha HOCTPOCHHC HCCICHOBATL BOSMOMHRIC
TPEYTOJIbHUKAY yHad

55. | Pemenue 3a1a4y Ha MOCTPOCHUE

56. | Pemenne nONMOTHUTENBHBIX 33134

57. | IloarotoBka K KOHTPOJIBHOM padboTe

58. | KonrponbHas pabota NeS «PaBeHCTBO TPEyroJbHUKOBY.
IMoBTopenue. Pemenue 3amay. (10)

59. | Anamms KOHTPOJILHOM pabOTHI

60. | W3mepenue yrnos. [lepnenaukynspHsle npsimble. Pemenue 3agayu

61. | Ipusnaxu pasencTsa TpeyronsHUKoB. Pemenne 3anau

62. | Peurennue 3amau Ha TIOCTPOECHUE

63. | Cgoiicta mapamiensHbIX npsaMeiX. Pemenye 3anad.

64. | Ipusnaxu pasencTsa TpeyromsuuKoB. Pemenne 3anau.

65. | Ipusnaxu pasencTsa TpeyromsuuKoB. Pemenne 3anau.

66. | IpamoyronbHbIil TpeyronsHUK. Penrenne 3amau.

67. | Pemenue 3a1a4 Ha MOCTPOCHHE TPEYrOILHUKOB.

68. | O606menne o TeMmam
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Howmep Copneprxanue MaTepuana XapakTepuCTUKA OCHOBHBIX BU/IOB JIEATEIILHOCTH YUE€HUKA (Ha
IIYHKTa YpOBHE yYEOHBIX JIEHCTBUI)
YerpipexyroabHuku (144.)
1. [ToHATHE MHOTOYTOJIbHUKA OOBACHATH, YTO TAKOE JIOMaHAas, MHOTOYTOJIbHUK, €r0 BEPIIHHEI,
2. MHOroyrojabHUKH CMEKHBIE CTOPOHBI, TUAroHajau, M300pa)xkaTb M paclo3HaBaTbh
3. TMapaiuienorpamm MHOIOYI'OJIbHUKHM Ha 4epTexkax; IOKa3blBaTb 3JEMEHThl MHOT'O
4 CBOiiCTBA MapayIienorpaMma yroJbHUKA, €ro BHYTPEHHIOKO U  BHEIIHIOI  001acTy;
5. | Pemrenue 3a/au Ha NpUMEHEHHE CBOMCTB NAapajIe orpaMma (hopmymMpoBaTh  OmpEnENCHAE  BBIIYKIOTO  MHOTOYTOJIBHHKA;
6 Tpancuws. Bumst Tpanemit n300pakaTb ¥ PACHO3HABATH BBINYKJIbIE U  HEBBIITYKJIbIE
= MHOT bHUKHY; MYJIUPOBATh M TOKA3bIBATh YTBEPKICHUS
7. Pemienue 3a1a4 1o cBOicTBaM Tpaneuuu oroyroxn ; opuymaposa JIOKA3bIBATH YTBCPAIC
O CyMME YIJIOB BBINYKJIOIO MHOTOYIOJIbBHUKa U CYMME €ro
8. Pemenue 3a1a4 Ha JOKa3aTeIbCTBO
» BHEUIHUX YIJIOB; OOBSICHATH, KakKU€ CTOPOHBI (BEpPILIMHBI)
9. ITpsimoyronbsHUK. CBOMCTBA IPSIMOYTOJIBHUKA . .
= 4eThIPEXYTrOJbHUKA Ha3bIBAIOTCS IIPOTHBOIOJIOKHBIMH,
10. | Pom0, cBoiicTBa poMba
" (GopMyIupoBaTh OINpEAeNiCHUsl NapaiieJorpaMMa, Tpanenu,
11. | KBagpar, cBoiicTBa KBajpara o o o
12 p - 5 paBHOOEpEHHON u HPSIMOYTOJIBHOM Tpamnenui,
. eIlIeHUE 3a]]a4 Ha CBOMCTBA MPSIMOYTOJIbHKKA, poMOa U KBajpara
13 A — pAMOyT P Ap OpsSMOYTOJIbHHKA,  poM0Oa,  KBaapara;  Hu300paxarb |
- | Pemenne 3anay Ha cBOHCTBA M NPU3HAKH QUIYp pacro3HaBaTh OTH YETBIPEXYTOJNBHUKH; (OPMYJIMPOBATH |
14. JIOKa3bIBaTh YTBEPXKJAECHHUS OO0 HUX CBOMCTBAX U IpPHU3HAKAX;
pemaTe 3aja4i Ha BBIYMCIEHUE, JOKA3aTENbCTBO U ITOCTPOCHHUE,
CBS3aHHBIE C ATHUMM BHUJAMH YETHIPEXYTOJIBHUKOB; OOBACHATH,
KakMe JIB€ TOUYKH Ha3bIBAIOTCS CUMMETPUYHBIMH OTHOCHUTENIBHO
npsiMoi  (TOYKH KaKkoM  ciydae urypa  Ha3bIBaeTCs
Konrtponbnas padora Ne 1o reme «HeTbIpexyroabHUKI. P ( . ), yHac Guryp
CUMMETPUYHON OTHOCUTEIBHO MPSIMOM (TOYKH) U YTO TAKOE OCh
(ueHTp) cUMMETpUU QUrypbl; MPUBOIUTH MHpPUMEPHl (GUryp,
oOnajgaromux OceBoil (LEHTpaIbHOW) CHMMETpHEH, a Takxke
IIPUMEPBI OCEBOM M LEHTPAIBHOW CUMMETPUH B OKpPYXKarOLIEH
Hac 00CTaHOBKE.
Ilomans (144.) OOBSICHATh, KAaK TNPOU3ZBOJUTCS  W3MEPEHHE  IUIONIAJICH
15. | Ananus k/p. [loHsTHE MIIOLIAIM MHOTOYTOJIbHUKA MHOIOYI'OJIbHUKOB, KakM€ MHOIOYTOJBHUKM  Ha3bIBaOTCS
16. | IInomaabs MHOTOYTOJIbHUKA PABHOBEJIIMKUMHU u KaKue PaBHOCOCTABIICHHBIMU;
17. | IInomanp napamuienorpamma (dbopMyIHpOBaTh OCHOBHBIE CBOWCTBA IJIOIIAJAEH M BBIBOIUTH C
18. | Pemenue 3a7a4 Ha HAXOXKJEHUE TJIOMIAAM MapajuIeorpaMma MX  TOMOWIBIO  (JOPMYJIBI  IUIOM[A/CHl  NPSAMOYTOJIbHUKA,
19. | Iiomans TpeyronbHIKA napajujenorpaMma, TpeyrojibHUKa, Tpaneuuu; GopMyInupoBaTb 1
20. | Pemenue 3a1a4 Ha HAXOXKAECHHE IUIOLIAM TPEYTONbHUKA JIOKa3bIBaTh TEOPEMY 00 OTHOLICHHMH IUIOMIA/IEH TPEYrOIbHUKOB,




21. | Ilnomane Tpamnenuu UMEIOIUX IO PaBHOMY YIiay; (OpPMYyIUpOBaThH U JIOKA3HIBATH
22. | Pemenue 3a/1a4 Ha HAXOXJICHUE TUIONIATU TPATICIIIN teopemy [Iudaropa u o6parnyro eif; BoIBoAUTH popmyiny I'epona
23. | Teopema Iludaropa JUISL TUTOILAU TPEYroJIbHUKA; pellaTh 3aJa4l Ha BBHIYHCICHHE U
24. | Pemenue 3ama4 no teopeme [udaropa JIOKA3aTeNbCTBO, CBA3aHHBbIE C (opmynamu momaneii u
25. | Pemenwne 3aga4d ¢ mpumeHnenrueM teopemsl [ludaropa Teopemolii [Tndaropa.
26. | Pemenue 3aa4 Ha HAXOXKJICHUE TUIOMIAN IMapaJieliorpaMma, TPEYroJbHUKA,
Tpanenuu
27. | Pemenue 3a1a4 Ha HAXOXKACHUE TUTONIAICH
28. | KontponbHas pabota Ne 2 o teme «I[lnomanm»
IlonoOHbIe TPeyroabHuku (194.)
29. | Anaims x/p. Onpenenenue mog00HBIX TPEYTOIHHIKOB OOBACHATH TIOHATHE MPOMOPITMOHATIBHOCTH OTPE3KOB;
30. | OTHomeHMe mIomaaeH mogoOHbIX TPEYTOJIbHUKOB (hopMyIHpOBaTE ONMPEICICHUs MOAOOHBIX TPEYrOIbHHKOB H
31. | IlepBslit mpu3HaK MOAOOHS TPEYTOIHLHUKOB koddurmenta  moxo0us;  OpMyIMPOBATH M JIOKA3BIBATH
32. | Bropoii npu3HaK nog06us TpeyroibHUKOB TEOpPEMBI: 00 OTHOILICHUH ILIOMIAACH MOAOOHBIX TPEYTOJIHLHUKOB,
33. | Pemrenue 3a1a4 Ha IEPBbI ¥ BTOPO MPU3HAKH MOI00HSI TPEYT. O TpH3HAKAX TOIOOMsS TPEYTONBHUKOB, O CPeIHEH JIMHUM
34. | Tpetuii mpu3Hax moao06us TpEyrONLHUKOB TPEYrojbHUKa, O TIEPEeCeYeHUH MEAHaH TPEYroJbHUKa, O
35. | Pelenue 3aa4 Ha M00GHE TPEYTONLHHKOB MPOMOPIIMOHAIIBHBIX OTPE3KAX B MPSIMOYTOJILHOM TPEYTOJIBHUKE;
36. | KormponbHas pabota No 3 «ITosio0mer. OO0BSACHSATH, UTO TAKOE METOJI 0100 B 3a/1a4aX Ha IOCTPOCHUE,
- U TIPUBOJIUTH TIPUMEPHI MPUMEHEHHS 3TOTO METOJ1a; OOBSICHSTD,
37. | AHanu3 KOHTPOJIbHOU paboThl. CpeHss TMHUS TPEYroJIbHUKA o
KaK MOYXHO HCITIOJIb30BaTh CBOMCTBA MOJOOHBIX TPEYTOJIHHUKOB B
38. | lIponopunoHabHEIe OTPESKH B PAMOYTONLHOM TPEYTONbHHKE WU3MEPUTEIIbHBIX pa0oTax Ha MECTHOCTH, OOBSCHATH, KaK BBECTH
39. | Pemenue 3a1ay Ha MpUMEHEHHE K MOAOOHIO M IOKA3aTEIbCTBY TEOPEM MOHATHE TOJOOMS IS IPOH3BOTBHBIX (BHIYD; HOPMYJTHPOBATE
40. | IlpakTryeckue MPUIIOKEHUS OO0 TPEYTrOJILHUKOB — 33791 Ha IIOCTPOCHUS OTIpeIeNenHe W HILTIOCTPUPOBATH TIOHATHS CHHYCA, KOCHHYCA H
41. | MismepuTenbHble paboThl Ha MECTHOCTH TaHreHCa OCTPOro  yIjia HPSIMOYTOJILHOIO — TPEYrOJbHUKA;
42. | O nopo0uu NpousBOIBHBIX GHUryp BBIBOJUTH OCHOBHOE TPHTOHOMETPHYECKOE TOXKIECTBO H
43. | Pemrenne 3ana4 Ha nofobue 3HauUeHMs CHHYca, KOCHHYca U TaHreHca i yrios 30°, 45°, 60°;
44. | Cunyc, KOCHHYC M TAHT'€HC OCTPOTO YIJia IPSMOYTOJIBHOTO TPEYroJlbHUKA pelaTh 3aJa4i, CBS3aHHBIE C MOZOOHEM TPEYrONbHHKOB, IS
45, 3HaueHue CHHYCa, KOCMHYCa WU TaHI'CHCA YI'JIOB B 300, 450, 600 BBIYHCJICHUS 3HAYECHUU TPUTOHOMETPUUECKUX (bYHK]_U/H}'I
46. Pemenue 3a1a4 1o TPUTOHOMCTPHHU HUCIIOJIB30BAaTh KOMIIBIOTEPHBIC IPOrPAMMBbI
47. | KonrponpHas pabora Ne 4 no teme «lIpumenenue nogo0Ous»
OxkpyxHocTb (174.) HccenenoBars B3aMMHOE PACIIONOKEHUE NPSMOU U OKPY’KHOCTH;
48. | Anamu3 K.p.B3zanMHOe pacnosoxkeHue npsMoil 1 OKpYKHOCTU dbopMynupoBaTh OMpEJelieHne KacaTeIbHOH K OKpPYKHOCTH;
49. | KacarenpHas K OKpY>KHOCTH dbopMynupoBaTh W  JIOKa3blBaTh TEOPEMBI: O  CBOWCTBE
50. Pemenue 3a1a4 Ha CBOMCTBA KacaTeJIbHOM K OKPYKHOCTH KacaTelIbHOM, O TIpU3HAKe KacaTelbHOH, 00 OTpe3kax
51. | I'pagycHas Mepa qyru OKPY>KHOCTH KacaTeNbHBIX, TPOBEIEHHBIX U3 OJHOU TOYKH; (POPMYITHPOBATH
52. | Teopema o BrcaHHOM yrie MOHATHS IICHTPAIBHOTO yIJla W TPaayCHOH Mepsl JIyrU
53. | CneacTeust 0 BIMCAHHBIX yriax OKPYXHOCTH; (OpPMYIHpOBaTh M JIOKa3bIBaTh TEOPEMBL: O
54. | Pewenne 3a1a4 Ha BIMCAHHBIE M LEHTPAIBHBIE YIIIbI BIIMCAHHOM YTJI€, O IPOU3BEJACHUH OTPE3KOB MEPECEKAIOIINXCS




55. | CBoiicTBa OMCCEKTPUCHI yIiia XOp.; GOPMYIHUPOBAThH U JJOKA3bIBATh TEOPEMBI, CBSI3aHHbIE

56. | CpoiicTBa cepelMHHOIO NEPIEHINKYISAPa K OTPE3KY C 3aMevaTeIbHBIMU TOUKAMU TPEYrOJIbHUKA: O OUCCEKTpHUCE

57. | Teopema 0 nepece4eHnu BbICOT TPEYroJIbHUKA yria W, Kak CIEACTBHE, O TEPeceuYeHUN OUCCEKTPHUC

58. | OnpeneneHus BIMCAHHON M OMMCAHHON OKPY>KHOCTEH TPEYroOJIbHUKA; O CEPEANHHOM MEPIICHAUKYIAPE K OTPE3KY U, KaK

509, CBoiicTBa BIUCAHHON OKPYXHOCTH CIICACTBHUEC, O IEPCCCUCHUHN CCPCANMHHBIX IICPICHAUKYIISIPOB

60. | CroiicTBa ommcaHHOI OKPYKHOCTH K CTOpDOHaM  TpPEyrojbHHKAa; O  IE€PECEYEHUU  BBICOT

61. | Pemenne 3aa4 Ha CBOHCTBA OKPY/KHOCTEH TPEyrojibHUKa; (OPMYIHUPOBATH ONPEACICHHUS OKPYKHOCTEH,

62. | Peluenue 3a1a4 Ha CBONHCTBO GHCCEKTPHCHI BIIMCAHHOM B MHOIOYrOJbHHUK M  ONHUCAaHHOM  OKOJIO

63. | Penienue 3a1a4 Ha CBOWCTBA BIIMCAHHOM M ONMCAHHON OKPY>KHOCTH MHOTOYTONTbHHKA; (POPMYTHPOBATE H NOKA3BIBATE TEOPEMBI: 00

64. OKPY)KHOCTH, BIIMCAaHHOH B TPEYrojbHUK; 00 OKPYKHOCTH,
OMKCAaHHOM OKOJO TPEYrojbHUKA; O CBOHCTBE CTOPOH
OINHCAHHOTO YETHIPEXYTOILHUKA; O CBOWCTBE YIJIOB BIIMCAHHOTO
4eThIPEXYTrONbHIKA;  pelmiaTh  3aJa4yd  Ha  BBIYMCICHUE,

Kontponbnas pabota Ne 5 mo Teme «OKpy>KHOCTB» JI0KA3aTeJIbCTBO U IIOCTPOEHUE, CBSA3AHHBIE C OKPYKHOCTHIO,
BITMCAHHBIMH " OIHMCAaHHBIMH TPEYroJIbHUKAMHU u
4eThIPEXYTroJbHUKAMH; MCCIIE0BATh CBOWCTBA KOH(UIrypauui,
CBSI3aHHBIX C OKPY)XHOCTBIO, C TIOMOILIbIO KOMIIBIOTEPHBIX
porpaMm
IloBTOpenue. Pemenue 3anau ( 44.)

65. | [loBTOpenue no Teme «YerpipexyroabHukH. [Tnomamm

66. | IToBTOpenue no teme « IlooOHbIE TPEYTOIbHUKH

67. | Pemenne 3amau

68. | Pemenne 3amau




9 kiacce

Howmep Copneprxanne Marepuana XapakTeprucTHKa OCHOBHBIX BUOB JCSITEILHOCTH YICHHUKa (Ha
MTyHKTa YpOBHE Y4eOHBIX ACHCTBHIA)
BekTopsi (8)
1. | Ilonstue BekTopa. PaBeHCTBO BEKTOPOB
2. | OTkinagplBaHuE BEKTOpa OT JAHHOW TOYKHU
3. | [IpaBuiso TpeyroyibHHKa, IpaBUIIO NapajlierorpaMmMa dopMyIHpoBaTh ONpPeAETICHUS U UIUTIOCTPUPOBATH MOHSITUS
4. | CyMMa BEKTOPOB, IPABUJIO MHOTOYTOJIbHUKA BEKTOPA, €r0 JJIMHBI, KOJUIMHEAPHBIX U PAaBHBIX BEKTOPOB;
5. | Borunranue BeKTOpoB MOTHBHUPOBATh BBEACHHE MOHATHH U JCHCTBHIA, CBA3aHHBIX
6. YMHOXkeHHe BeKTopa Ha unciio. CpeaHsis IMHUS TPareuu C BEKTOpamH, COOTBETCTBYIOLLIUMU NPUMEPAMHU, OTHOCAIIUMHUCS
7. VYMHOKEHHE BEKTOpPA HAa YUCIIO K q)HSI/IquKI/IM BCKTOPHBIM BCJIIMYHMHAM,; IIPUMCHATH BCKTOPHI U
8. T[IprMeHEeHHE BEKTOPOB K PELICHMUIO 3a/1a4. JIeICTBUS HaJl HUMU MPU PELIEHUH F€OMETPUUECKUX 3a7au
MeTton koopaunar (10)

9. | Pa3noxxeHue BEKTOpa M0 BEKTOpam
10. | Koopaunatel BeKTOpa
11. | IIpocreiimue 3aga4u B KOOpAUHATAX, CBSI3b MEXKAY KOOPAUHATAMU BEKTOpa U

KOOpJMHATaMHU €ro Hayaja U KOHIa
12. | Mpocteiimme 3a1a4n B KOOPAMHATAX OOBACHATP W WIUIIOCTPUPOBATh TMOHATHS HPSIMOYTOJIBHOM
13. | YpaBHEeHHE OKPYKHOCTHU U NPSIMOI CUCTEMbI KOOPAMHAT, KOOPAUHAT TOUKU U KOOPAUHAT BEKTOPA;
14. | YpaBHEHHE OKPYKHOCTH U NPIMOI BBIBOJIUTH U MCIIOB30BATh MPU PEUICHUH 3a/1a4 POPMYJIbI
15. | CocraBneHue ypaBHEHUN OKPYKHOCTH U NIPSIMOU KOOpJIMHAT CEPEIMHbI OTPE3Ka, IJIMHBI BEKTOPA, PACCTOSIHUS
16. | KonTtposbHas pabota Ne 1 o reme «BekTopsl. MeTo1 KOOpIMHAT» MEXy IByMs TOUKaMU, YPaBHEHUS OKPY>KHOCTH U IIPSIMON
17. | AHanu3 KOHTpPOJIbHOU paboThl. Pemenue 3anau.
18. | Pemenue 3aau

CooTHOmIEHHS MKy CTOPOHAMH H YIJIAaMH TPeyroJbHnka. CkanaspHoe

npousBenaeHne BekTopon (11)
19. | Cunyc, kocuHyC, TaHI€HC yriia ®opMyIMpOBaTh M HWJUIFOCTPHPOBATH OMNpENCICHHS CHHYCa,
20. | OCHOBHBIC TPUTOHOMETPHUUYECKUX TOXKECTBA. DOPMYIIBI IPUBEICHUS KOCHMHYyCa, TaHreHca W KoTaHreHca yriaoB or 0 mo 1807
21. | IlpumeHeHue cuHyca, KOCHHYCA M TaHT€HCa MTPH PeIIeHUH 3aj1a4 BBIBOJIUTH OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO U
22. | ®opMyIbl Tl BBIYUCICHUS KOOPJAMHAT TOUKH (dbopMmyIbl IpuBeeHUs; POPMYINPOBATH U JOKA3bIBATh TEOPEMBbI
23. | Teopema o IIONIaIM TPEYTOJIBHHUKA CHHYCOB M KOCHUHYCOB, MPHUMEHSITb HUX MpPHU pPELICHUH
24. | Teopema cunycos. Pemnenue 3a1au TPEYTrOJIbHUKOB; OOBSCHSTB, KaK UCTIONB3YIOTCS
25. | Teopema KOocHHYCOB. PerieHue TpeyroapHUKOB. TPUTOHOMETpUYECKHE (OPMYJIBI B M3MEPUTEIBHBIX paboTax Ha




26. | CxansipHO€E IPOU3BEACHHUE BEKTOPOB, YTOJl MEXy BEKTOpaMHU MECTHOCTH;  (OPMYIHUPOBaTH ONPEACICHUS YIia MEXIy
27. | CxansipHO€E IPOU3BEACHUE BEKTOPOB B KOOpAMHATAX BEKTOPAMH U CKaJIIPHOIO IMPOU3BEACHUS BEKTOPOB; BBIBOJUTH
28. | CBOICTBO CKAJIIPHOTO ITpou3BeeHus. Pemenue 3ana4y GopMyny CKalspHOrO HpPOU3BENEHMS UEpe3  KOOPIMHATHI
29. | KonTponpHas padora Ne 2 mo Teme «COOTHOIIEHUSI MEX]Ty CTOPOHAMH H yTilaMu | BEKTOPOB; (GopMynHpoBaTh U OOOCHOBBIBATH YTBEPKICHUE O

TPEYroJIbHHUKA. CKaﬂngoe IIPOU3BEAECHUE BEKTOPOBY CBOMCTBAx CKaJIApHOT' O IMMPOU3BCACHUS; UCIIOJIB30BATh CKAJIAPHOC

Jliuna okpyxHocTH. [lnomaas kpyra. (124.) IIPOU3BEIICHNE BEKTOPOB IIpU PCIICHNUN 3a/1a4

30. | Ananu3 k/p. [IpaBuiabHBIE MHOTOYTOIBHUKHU
31. | OKpy>XHOCTb, OIIMCaHHAsI OKOJIO IPAaBUIILHOTO MHOTOYT'OJIbHUKA U BIIMCAHHAS B

PABHIIbHBIA MHOTOYTOJIbHUK @opMyIMpOBaTh ONPEIEICHUE IPABUIBHOIO MHOIOYI'OJIBHHUKA;
32. | ®opMybl U1l BBIYMCIIEHUS TUIOLIAN IPABUIIBHOTO MHOTOYTOJIbHUKA, (GopMyIMpOBAaTh M [OKA3bIBATH TEOPEMbI 00 OKPYKHOCTSX,

BIIMCAHHOI'O B OKPYKHOCTD OIMCAaHHOM OKOJIO ITPaBUJILHOIO MHOTI'OYTIOJIbHUKA W BIIMCAHHOW
33. HOCTpOGHI/Ie IMPpaBUJIBHBIX MHOTOYT'OJIbHUKOB. Pemenne 3a1a4 B HETO, BHIBOAUTH W HCIOJIE30BAThH (l)opMyJ'[H 11 BBIYMCIICHUS
34. | lnuHa oKpyXKHOCTH IVIONIad MPAaBWJIBHOTO MHOIOYIOJIbHUKA, €ro CTOPOHBI U
35. | Pemenue 3agau no teme: «/JinHa OKpYKHOCTHY paadyca BIHMCAaHHOM  OKPYXXHOCTH; pelmaTh 3aJayd  Ha
36. | [Imomanp kpyra MIOCTPOCHHE  TPABWIBHBIX ~ MHOTOYTOJIBHHUKOB;  OOBSCHSTH
37. | Pemenue 3amay no teme: «Ilnomane kpyray. [lnomans kpyroBoro cekropa NOHSTHUS JJIUHBl OKPY)KHOCTM M IUIOIIAJU KpYyTa; BBIBOJUTH
38. | Pemenue 3a1a4y Ha IOCTPOEHHE (GbopMyJIbl 1Sl BBIYMCIICHUS AJIMHBI OKPYXKHOCTU U JJIUHBI AYTH,
39. | PemieHue 3a1a4 Ha JOKA3aTEIbCTBO TUIONIA/IA KPYTa | TUIOIIAIN KPYTOBOTO CEKTOPA; MPUMEHSTh 3TH
40. | Pemenue 3aga4 Ha npuMeHeHHE GopMyTT (hopmyutel 1P pereHny 3axaq
41. | KontpoabHas padora Ne 3 no teme « J{nuHa okpyxkHoctu. [Tnomanp kpyra."

JABuxenns (8 4.)
42. | Tlonstue neuwxenus. OtrobpaxxeHue MI0CKOCTH Ha ce0st OOBSICHATH, YTO TaKoe OTOOpa)keHHE IJIOCKOCTH Ha cedst U B
43. | HanoxeHue U IBUKEHHE KaKOM CJlyda€ OHO Ha3bIBAaeTCs [JBIKEHHEM IUIOCKOCTH;
44. | Pellienye 3a1at Ha HOCTPOCHHE OOBSACHATH, YTO TaKoe _oceBasg  CUMMETpHA, LeEHTpallbHas
45. | TapamnennHei nepenoc CUMMETpUS, MapauIeibHbII NepeHOC U MOBOPOT; 0OOCHOBBIBATD,
46. | Tlapaieabnbiil nepenoc, Pemenne safad YTO 3TH OTOOpakeHUs IJIOCKOCTH Ha cels  SBISIOTCS
47. | Tiosopor JIBIDKEHUSIMH; OOBSCHSTD, KAKOBA CBSA3b MEXKY IBUKECHUSIMHU }
U HaJOXEHUSIMH; WILIIOCTPUPOBATh OCHOBHBIE BHJIbI JIBH)KEHUH,
48. | Pemienue 3a/1a4 Ha JBUKEHUE
B TOM YHCJIE C IIOMOILBIO KOMITBIOTEPHBIX IIPOrpaMM
49. | KontponbHas pabota No 4 o Teme «/IBrkeHus»
HauvanbHble cBeleHns U3 cTepeomerpu (84.)

50. | [lonsiTne MHOrOrpaHHuKa. Byl MHOTOrpaHHUKOB OOBsICHATh, YTO Takoe MHOTIOIpaHHUK, €ro TpaHu, peopa,
51. | Bunbl MHororpanHukoB. Terpasp BEpIIMHBI, JUAaroHaJd, Kakod MHOTIOIPDAaHHUK Ha3bIBAETCS
52. | Ky0, npusma, nupamuia BBIYKJIBIM, YTO Takoe N-yroibHas MNpu3Ma, €€ OCHOBaHUS,
53. | [lapannenenunen, CBONCTBO MPSMOYTOJIBHOIO Napajuleenune1a OoKoBBIE TpaHH M OOKOBBIE pPEOpA, Kakas IpU3Ma Ha3bIBAETCS
54. | Iloustue Teia. HOBCpXHOCTI/I BpAILICHHUS. I_[I/IJ'II/IH,Z[p HpHMOﬁ M KaKas HaKJIOHHOM, 4TO TaKO€ BBICOTA IIPpU3MBbI, KaKasd
55. | Konyc npusMa Ha3bIBACTCS napajuieJIenune oM u KaKOU




56.

Cdepa, map. Pemenne 3amau

57. | O6G00IIEHHBIN YPOK 110 HAYAIHHBIM CBEACHUSIM
58. | O6 akcuomax IJIaHUMETPUHU

59. | HekoTtopsle cBeleHNs O pa3BUTUU T€OMETPUHU
60. | Pemenue 3anay no teme «TpeyronbHUKI»
61. | Pemenwne 3agad no teme «TpeyroabHUKN»
62. | OKpy>KHOCTb

63. | OKpy>KHOCTb

64. | YerblpexyroJbHUKA. MHOTOYTOJILHUKH

65. | YerblpexyroabHUKU. MHOTOYTOJIBHUKU

66. | YeTblpexyroJbHUKA. MHOTOYTOJILHUKH

67. | MeTton KoopAHHAT.

68. | O6o0menue. UTOroBelil ypoxk.

napaJiesienuIe ] Ha3bIBaeTCs MPSIMOYTOJIbHBIM; (HOPMYIHUPOBATH
u OOOCHOBBIBaTh YTBEPXKICHUS O CBOWCTBE JUaroHaiei
napajieNienunesa ¥ O KBaJpaTe IUaroHajl HPSIMOYTOJBHOTO
napaJuleIenuIeaa; OOBSCHSTS, 4TO TaKoe 00BEM
MHOT'OT'paHHHKA; BEIBOJIUTH (C IoMoIbio npuHinna Kasamsepn)
dopmyny  o0bEMa  TPAMOYrOJBHOTO  MapajUIeNICIHIIC/a;
OOBSICHATD, KAKOW MHOTOT'PAaHHHK HA3bIBACTCS TUPAMHJION, UTO
TaKoe OCHOBaHME, BepIIMHA, OOKOBBIC I'paHH, OOKOBEIE pEOpa M
BBICOTAa MUPAMUbI, KaKas MUpaMua Ha3bIBaeTCsS MPaBUIBHOM,
4yro Takoe amodemMa TNPaBHIBHOM NHPaMUIBL, HPUBOIUTH
dopmyny o0béMa mnupaMuibl; OOBSICHATH, Kakoe TeJo
Ha3bIBACTCS IWJIMHAPOM, YTO TaKOE €ro OCh, BHICOTA, OCHOBAHUS,
paauyc, OOKOBas TIOBEPXHOCTh, OOpasyromue, pa3BEPTKa
OOKOBOW TOBEPXHOCTH, KaKUMH (OpPMYJaMU BBIPaKAIOTCS
00BEM M MIIOIIA b OOKOBOM OBEPXHOCTH LIWJINHAPA; OOBACHATD,
KaKoe TeJ0 Ha3bIBAETCS KOHYCOM, YTO TaKO€ €ro OChb, BBICOTA,
OCHOBaHuE, OOKOBas IOBEPXHOCTb, OOpa3yrolue, pa3BEPTKa
OOKOBOW TOBEPXHOCTH, KakKUMH (OpPMyJaMu BBIPaKAOTCS
00bE€M KOHYCa M TUIONIAh OOKOBOM IMOBEPXHOCTU; OOBSCHATH,
Kakasi IIOBEpXHOCTh Ha3bIBaeTCs CQepod M KaKoe Telo
Ha3bIBACTCS IIAPOM, YTO TaKOE pAJAWYC U JAUaMeTp Cdepsl
(wapa), xakumu (GopMylTaMH BbIpaXaroTcss o0BEM Imapa U
wionmanb cdepsl; M300pakaTb M pacrno3HaBaTh Ha PHCYHKax
pU3My, Napajiesienune, NMpamMuy, HUIUHP, KOHYC, 1ap




Onncanne y4eGHO-MeTOAMYECKOT0 M MATEPUAIBLHO-TEXHUYECKOT0 00ecneyeHust
o0pa3oBaTeIbHOr0 mpoiecca no npeamery «I'eomeTpus»

. F'eomerpus: 7—9 ki / JI. C. Aranacsn, B. @. byry3os, C. b. Kagomies u np. — M.: IIpocsemenue, 2004—2011.

. 'eomerpus: padouas terpaap: 7 k. / JI. C. AtanacsH, B. @. Byty3os, 10. A. I'nazkos, 1. U. IOguna. — M.: IIpocBemenne,2004—2011.
. F'eometpus: pabouas terpans: 8 k. / JI. C. Atanacsa, B. @. Byry3os, 0. A. I'maszkos, U. U. IOguna. — M.: [Ipocse menue,2004—2011.
. 'eomerpus: padouas terpaap: 9 k. / JI. C. AtanacsH, B. @. byty3os, 0. A. I'nazkos, U. U. IOauna. — M.: IIpocse menune,2004—2011.
. 3uB b. I'. 'eomerpusi: nuaaxt. matepuansl: 7 k. / b. I'. 3uB,B. M. Meiinep. — M.: [Ipocsemenue, 2004—2011.

. 3uB b. I'. 'eomeTpust: nunakt. marepuansl: 8 k1. / b. I'. 3uB,B. M. Meiinep. — M.: [Ipocsemnienue, 2006—2011.

. 3uB b. I'. 'eomeTpust: nunakt. matepuansl: 9 k. / b. I'. 3uB. —M..: [Ipocsemenue, 2004—2011.

. U3yuenne reomerpun B 7, 8, 9 kaccax: MeToJ]. pekoMeHaauuu: kH. g yuurens / JI. C. Aranacsn, B. @. byrysos, 0. A. ['na3-

koB u Jip. — M.: I[IpocBemenue, 2003—2011.

9. Mumenko T. M. I'eomerpusi: Temaruueckue Tectol: 7 KiI. /T. M. Mu menko, A. JI. bauakos. — M.: [Ipocsemenne, 2008—2011.

10. Mumenko T. M. I'eomerpusi: TeMatuueckue TecThl: 8 KiI. /T. M. Mumenko, A. [[. bauakos. — M.: [Ipocsemenue, 2008—2011.

11. Mumenko T. M. I'eomeTpus: Tematuueckue Tecthl: 9 k1. /T. M. Mumienko, A. J[. Biimakos. — M.: TIpocsemenue, 2008.

0O NO Ok W~

HJIaHI/IpyeMLIe Pe3yJIbTATBI H3YUCHHUA y‘l€6HOI‘O nmpeameTa «FeOMeTpI/IH»

BeimyckHuk HayduTcs B 7-9 kinaccax (7151 UCIIOJIB30BaHUS B IOBCEAHEBHOM KU3HU U 00€CIIeUEeHUsI BO3MOXHOCTH YCIIEIIHOTO MPOO0KEHUs] 00pa30BaHus Ha
0a30BOM ypOBHE)

I'eomerpuyeckue Gpurypsl

OnepupoBarh Ha 6a30BOM ypOBHE MOHATUSMU T€OMETPUYECKUX (UTyp;

U3BJICKaTh HH(OPMALIMIO O TEOMETPUUECKUX (PUTypax, MPeICTaBICHHYIO Ha YepTeKaxX B SIBHOM BUJIC;

MPUMEHSITD JUIsl pEIICHUs 3a]1a4 FreoOMeTpruuecKue (haKThl, €CIIU YCIOBUS UX PUMEHEHUs 3aJjaHbl B IBHOH (QopMme;

pelaTh 3a/laud Ha HaX0XKJIeHHE T€OMETPHUECKUX BETMYHMH 110 00pa3aM WiK alropuT™Mam.

B noBcenHeBHO KU3HM M TIPU M3YUYEHHHU APYTUX NPeIMETOB:

MCIOJIb30BaTh CBOMCTBA F€OMETPUUECKUX (PUTYD JUIA PELIeHUs THUIIOBBIX 3a/1a4, BO3HUKAIOIINX B CUTYAIlUsIX OBCEIHEBHOM KU3HU, 33]1a4 IPAKTUYECKOTO
coJiepKaHus

H3mepenus u BoIYMCICHUS

BoInonHATE U3MepeHue JUIMH, PACCTOSIHUM, BEJTMUMH YIJIOB, C IIOMOIIBIO UHCTPYMEHTOB ISl U3MEPEHUHN JJIMH U YTJIOB;

IPUMEHATH (POPMYJIIBI IEPUMETPA, IIIOMIAN U 00bEMA, IIIOIA I TTOBEPXHOCTH OT/I€IbHBIX MHOIOIPAaHHUKOB IPU BBIYMCICHUSAX, KOTIa BCE JaHHbIE UMEIOTCS B
YCIIOBUU;

npuMeHsTh Teopemy IIudaropa, 6a30Bbie TPUTOHOMETPUYECKHE COOTHOIICHUS JUIsl BHIYMCIICHUS JUIMH, PACCTOSHHM, TUIONAAeH B MPOCTEHIINX CIIydasX.

B noBceaHeBHO KU3HM M NIPH U3YUYEHHHU APYTUX NMPeIMETOB:

BBIUUCIISATh PACCTOSIHUSI HA MECTHOCTH B CTaH/IAPTHBIX CUTYaIUsX, TUIOMIAAN B IPOCTEHIINX CITydasx, IPUMEHATh (POPMyYIIbl B IPOCTEHIINX CUTYALIUsX B
MOBCEIHEBHOM KU3HU

I'eomeTpuuyeckue nocTpoeHus



N300pakaTh TUIIOBBIE MJIOCKKE GUTYPBI M PUTYPHI B MPOCTPAHCTBE OT PYKH U C MTOMOIIBIO HHCTPYMEHTOB.

B noBcenHeBHOM KU3HM U NIPH M3YYEHHUH APYTUX NPeIMETOB:

BBITIOJIHATH HpOCTGﬁIHHG MOCTPOCHHUA HA MCCTHOCTH, HGO6XOHI/IMBIC B peanbﬂoﬁ KHN3HU

I'eomeTpuyeckme npeodpa3zoBaHus

Ctpoutsb urypy, CHMMETPHUHYIO JaHHOU (PUTYpEe OTHOCUTEIBHO OCH U TOYKH.

B noBcenHeBHOM KU3HU U IPH M3YyYeHHUH JAPYTUX NPeIMETOB:

pacro3HaBaTh JIBIKEHUE OOBEKTOB B OKPYXKAIOIIEM MHPE;

pacrno3HaBaTh CHMMETPHUYHBIE (PUTYPHI B OKPY>KAIOIIEM MHPE

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

OnepupoBath Ha 6a30BOM ypOBHE MOHATUSMHU BEKTOpP, CyMMa BEKTOPOB, TPOU3BEICHNE BEKTOPA HA YHCII0,KOOPIUHATHI Ha MJIOCKOCTH;
OTIPEACIISATH MPUOTIKEHHO KOOPIUHATHI TOUKHU 10 €€ N300paKCHHUIO Ha KOOPIUHATHON TUIOCKOCTH.

B noBceHeBHOM KU3HM U NIPH M3YYEHHUH APYIUX NPeIMETOB:

HCIIOJIb30BAaTh BEKTOPHI AJId PCIICHUA HpOCTefIHIPIX 3ala4 Ha ONpCACIICHUEC CKOPOCTU OTHOCUTCIBLHOI'O ABUKCHUSA

Hcropuss MaTeMaTuKH

OnuceiBaTh OTACJIbHBIC BbIAAIOIIHUECA PE3YJIbTAThI, MIOJYUCHHBIC B XOAC PA3BUTHA MAaTCMATHKH KaK HAYKH,

3HaTh IPUMEPHI MATEMAaTUUYECKUX OTKPBITUN U UX ABTOPOB, B CBA3U C OTEUYECTBEHHOW U BCEMUPHON UCTOPUEH;

IMIOHUMATDb POJIb MATEMATUKHU B pa3BUTUU Poccun

MeToanl MaTeMATHKH

Bri6upats noaxoasmui n3y4eHHbIN METOI AJI PEIICHUU U3YYCHHBIX TUIIOB MAaTEMaTHYECKUX 3a]1a4;

[IpuBOAUTE IpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B OKPYXKAIOIEel JEHCTBUTEIbHOCTH U POU3BEACHUSIX UCKYCCTBA.

CornacoBaHo CornacoBaHo
PyxoBogutens MO yuuteneit  MaTeMaTHKU 3amectuTenb qupekTopa no YBP
/ Iapaconkas T.A. / JIrobuenko C.1./

« » 2015 . « » 2015 .




