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I. Ilnanupyemble pe3yabTAaThl H3Yy4YeHUsS] Y4eOHOI0 MpeaMeTa.
JIMYHOCTHBIE, MeTaNpPeIMeTHbIE U NPeAMETHbIE Pe3yJbTAThl 0OCBOCHHS COAEPKAHUA Kypca reomeTpun 7-9.
Juunocmmuuie:
Y yuawuxcst 6yoym cghopmuposanbi:
1) OTBETCTBEHHOE OTHOILIEHUE K YUCHHUIO;
2) TOTOBHOCTB M CITIOCOOHOCTH 00YYarOIUXCsl K CAMOPA3BUTHIO U CAMOOOPa30BAaHUIO Ha OCHOBE MOTHBAIMH K 00Y4EHHIO U MTO3HAHHUIO;
3) YMCHHE SICHO, TOYHO, I'PAMOTHO H3JIaraTb CBOU MBICIIU B YCTHOﬁ W TTMCHBMEHHOM pcyu, MOHUMAThL CMBICII ITOCTaBJICHHOM 3aaa4u, BBICTpauBaTh
apryMeHTalNI0, IPUBOIUTE IIPUMEPHL U KOHTPIIPUMEPEI,
4) Ha4YaJIbHBIC HABBIKW afallTallui B JUHAMUYHO U3MCHAIOICMCI MHUPE;
5) oKkosorMyeckas KyjlbTypa: IIEHHOCTHOE OTHOIIEHHE K NPUPOAHOMY MHUPY, TOTOBHOCTH CIEIOBaTh HOPMaM IPHUPOJOO0XPAHHOTO,
3JI0pOBBhECOEPETAONIETO MTOBEICHUS;
6) hopMupoBaHHE CITIOCOOHOCTH K IMOITMOHAILHOMY BOCTIPUSTHIO MATEMATHUECKUX 00b-CKTOB, 3314, PEIICHUH, pacCyXICHU;
7) yMeHHE KOHTPOJIUPOBATH MPOIIECC U pe3ynbTaT y4eOHOM MaTeMaTH4eCKOH NesITeTbHOCTH;
Y yuawuxcs mo2ym 0bimv chopmMuposaHsl.
1) mepBoHayYaNbHBIE MPEJICTABICHHS O MAaTEMAaTHUECKON HayKe Kak cepe 4enoBeYecKoi AeaTeNbHOCTH, 00 3Tanax e€ pa3BUTHs, 0 €€ 3HAYMMOCTH IS
Pa3BUTHA HUBHUIIN3AlIUU,
2) KOMMYHUKAaTHUBHas KOMIETEHTHOCTh B OOIIEHMM M COTPYAHHYECTBE CO CBEPCTHUKAMH B 00pa30BaTeNbHOH, Yy4eOHO-HCCIIEeN0BATENbCKOM,
TBOp‘ICCKOﬁ " JPpYyTrux BUaax ACATCILHOCTH,
3) KPUTHYHOCTH MBIIIJICHUA, YMCHHUEC PACIIO3HABATH JIOTUUCCKU HCKOPPECKTHBIC BBICKA3bI-BAHU A, OTJINYATh THIIOTE3Y OT (baKTa;
4) KpC€aTUBHOCTb MBINIJICHUA, UHUIWUATUBBI, HAXOAYNBOCTHU, AKTUBHOCTHU IIPU PCILICHUN apI/I(bMeTI/I‘-IGCKI/IX 3a4ad4.

Memanpeomemnoie:
PeryasituBHbIe
yuauwgueca Hay4amca:
1) dbopmynupoBatTh U yIep>KuBaTh yUeOHYIO 3a1a4y;
2) BbIOMpATH AEHUCTBUS B COOTBETCTBUU C ITOCTABJIIEHHOM 3a/1a4eil U yCIOBUSAMU €€ pe-aln3aluy;
3) TuIaHUPOBATh MYTH JOCTHXKEHUS IIeJIei, 0CO3HAHHO BBHIOMpaTh Harbosee A3PpPeKTUBHbBIE CIIOCOOBI pelIeHns y4eOHBIX U MO3HABATEIbHBIX 33134,
4) npenBUIETh YPOBEHb YCBOCHMSI 3HAHUM, €T0 BPEMEHHBIX XapaKTEPUCTHK;
5) cOCTaBIATH IJIAH U MOCIEA0BATENIBHOCTD JIEHCTBUN;
6) OCyILIECTBIATh KOHTPOJIb 110 00pa3ily U BHOCUTh HEOOXOIMMbIE KOPPEKTHUBBI;
7) anexBaTHO OIIEHWBATH MPABHJILHOCTh MITH OIIMOOYHOCTH BHIMOJIHEHUS YUeOHOH 3a/1a-4H, €€ 00bEeKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BOBMOKHOCTH
e€ peuieHus;
8) cimuaTh crioco0 AEUCTBUSA U €r0 Pe3yJbTaT C 33JaHHBIM 3TAJOHOM C LIEIbI0 O0HAPY-KEHHsI OTKJIOHEHUH U OTJIIMYUH OT 3TaJIOHA;
yuauguecsa noayuam 603M0MHCHOCHIb HAYUUMbCA:
1)onpenenars nocieoBaTeIbHOCTh TPOMEKYTOUHBIX 1I€JIEH U COOTBETCTBYIOIIMX UM JAEUCTBUI C YIETOM KOHEYHOTO pe3ysbTaTa.
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2) npeABUIETh BO3MOKHOCTH IOJIy4E€HUSI KOHKPETHOIO pe3yibTaTa IpU pEeLICHUH 3a/1a4;

3) ocyIecTBIATh KOHCTATUPYIOUUN U MPOTHO3UPYIOLINI KOHTPOJIb IO PE3YIbTATY U 110 CIOCO0Y 1eHCTBHUS;

4) BbLAENATH U OPMYIMPOBATH TO, YTO YCBOEHO U UTO HY)KHO YCBOUTH, OIIPEJIENSITh Ka-4€CTBO U YPOBEHb YCBOCHUS;
5) KOHLIEHTPUPOBATH BOJIIO ISl TIPEOIOJICHHSI MHTEIUIEKTYaIbHBIX 3aTPYAHEHUH U (PU3H-YECKHUX MPETSITCTBUH;

Ilo3HaBaTebHBIC

yuawjuecs Hayuamca:

1) caMOCTOATENBHO BBIIENIATH U (POPMYTHPOBATH MO3HABATEIHHYIO 11ETb;

2) KUcIo0JIb30BaTh OOUINE MPUEMBI PELLICHUS 3a/1ay;

3) IpUMEHATH MTpaBUJIa U MOJIb30BATHCS HMHCTPYKIMSIMU U OCBOCHHBIMH 3aKOHOMEPHOCTSIMU;

4) OCyIIECTBIIATh CMBICIIOBOE UTCHHUE;

5) co3naBarh, IPUMEHSTH U IPE0OPA30BLIBATh 3HAKOBO-CHUMBOJIMUYECKUE CPECTBA, MOJIE-JIN U CXEMBI JUIs PEIICHUs 3aa4;

6) cCaMOCTOSITENTFHO CTaBUTH 1I€TTH, BEIOMPATH M CO3/1aBaTh aJTOPUTMBI IS peIIeHHs y4eOHBIX MaTeMaTHYECKHUX MPOOIIeMm;

7) NOHUMATD CYLTHOCTh AITOPUTMUYECKUX MIPEINUCAHUI U YMETh JEMCTBOBATh B COOT-BETCTBUHU C MPEAJI0KEHHBIM aJITOPUTMOM;

8) moHMMaTh M HMCHOJIb30BaTh MAaTEMAaTHMUECKHUE CPEJICTBA HAIJIAJIHOCTU (PUCYHKHU, YEpTE-KH, CXEMbl U Ap.) A WUIIOCTPAIMM, UHTEpIpETaluy,
apryMeHTaluy;

9) HaxOOUTh B PA3IMYHBIX MCTOYHHMKAX WH(POPMAINIO, HEOOXOAUMYIO JJISl PEeIICHUs] Ma-TeMaTUYeCKUX MPOoOJIeM, W MPEACTaBIATh €€ B TOHSATHON
¢dbopme; MPUHUMATH pEelIeHHE B YCIO-BUSAX HEMOTHON U NU30BITOYHON, TOUHON M BEPOSATHOCTHON MH(OPMAIIIH;

yuauwjuecs noayuam 603MOHCHOCHb HAYUUMbCA:

1) ycraHaBnuBaTh NPUUYMHHO-CIEACTBEHHBIE CBSI3U; CTPOUTH JIOTMUECKHUE PACCYXJEHHUS, YMO3aKIIOUEHHUS (MHIYKTUBHBIE, NEAYKTUBHBIE M IO
AQHAJIOTUH) U BBIBOJIBI;

2) dopmupoBaTh y4eOHYIO U OOIIEMOJIE30BATEIHCKYI0 KOMIIETEHTHOCTH B OO0JIACTH WC-TIOJIb30BAHUS HH(POPMAITOHHO-KOMMYHHKAITHOHHBIX
texHosoruil (MKT-koMnereHTHOCTH);

3) BUJIETh MAaTEMaTUYECKYIO 3a/1a4y B APYTUX TUCHUIUIMHAX, B OKPYXKAIOIIEeH KU3HH;

4) BBIIBUTATH TUTIOTE3bI NIPH PEILICHUN YYEOHBIX 3a/1a4 U TIOHUMATh HEOOXOIUMOCTh UX MPOBEPKH;

5) mIaHUPOBATh U OCYILECTBIIATH AE€ATEIbHOCTD, HAPABICHHYIO Ha PELLIEHUE 33a4 HC-CIIE0BATEIbCKOTO XapaKTepa;

6) BBIOMpaTh HanboIIee paroHAIBHBIE U A (GEKTHBHBIE CIIOCOOBI PEIICHNUS 33134,

7) uHTEpHIpETUPOBaTh HH(POPMAIHIO (CTPYKTYPUPOBATH, MIEPEBOANUTH CILIONIHON TEKCT B TAOJHILY, MPE3CHTOBATH MOJTYUYEHHYI0 HHPOPMAIIHIO, B TOM
gucine ¢ nomombio MKT);

8) onleHuBaTh HHPOPMALIUIO (KpUTHUECKAs OLIEHKA, OIICHKA JJOCTOBEPHOCTH);

9) ycraHaBiIMBaTh MPUYMHHO-CIIEICTBEHHBIE CBS3H, BRICTPANBATh PACCYKICHHUS, 0000IIECHUS;

KoMMmyHukaTuBHbBIE
yuawjuecs Hayuamca:



1) opraHu30BBIBaTh y4eOHOE COTPYAHUYECTBO M COBMECTHYIO JCATEIBHOCTD C YIUTEIEM U CBEPCTHUKAMU: OTIPENIENIATH IIeTTH, PAcIIPeeNATh (GyHKIIUU
U POJIM YYaCTHUKOB;

2) B3aMMOJEWCTBOBATh M HAXOAUTH 00IIME cOcOObI paboThl; paboTaTh B IPyIe: HAXO-TUTH OOIIee pelIeHrue U pa3pemaTh KOH(IMKTH Ha OCHOBE

COTJIACOBAHMS TIO3ULUI U y4éTa MH-TEPECOB; CIyIIaTh napTHEpa; GopMyTupoBaTh, ApryMEHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

3) IpOTrHO3MPOBATH BOSHUKHOBEHNE KOH(IMKTOB MPH HATUYHH PA3HBIX TOYEK 3PECHUS;

4) pa3pemiath KOH(PIUKTHI HA OCHOBE Y4€Ta MHTEPECOB U MO3UIINI BCEX YUaCTHUKOB;

5) KOOpAMHUPOBATH U IPUHUMATh Pa3IMYHbIE TO3ULIMN BO B3aUMOICHCTBUY;

6) apryMEeHTHPOBATh CBOIO MO3MIMI0O U KOOPAMHHUPOBATH €€ C TMO3HMLMSAMHU MApTHEPOB B COTPYAHUYECTBE NPHU BBIPAOOTKE OOIIETO pelieHus B
COBMECTHOM JEATEIBHOCTH.

Ilpeomemmnuie:

yuawguecs Hayuamca:

1) paboTaTh ¢ TEOMETPHUYECKUM TEKCTOM (CTPYKTYpPUpPOBaHUE, U3BIICUCHUE HEOOX0IMMOM MH(POPMAITIH ), TOYHO U TPaMOTHO BBIPAXKaTh CBOU MBICIH B
YCTHOH U MHCbMEHHOM peuM, MpU-MEHs MaTeMaTHUECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, UCII0JIb30BATh PA3JIMYHbIE S3bIKM MaTEMATHKHU (CIOBECHBIMH,
CHUMBOJIMUECKHH, TpaduuecKuii), 000CHOBBIBATH CYKACHUS, IIPOBOJUTD KIacCU(PHUKAIIHIO,

2) BrnageTh 0a30BBIM MOHSATHWHBIM anmapaToOM: UMETh IMPEJCTAaBICHHE O YuCIie, JpoOu, 00 OCHOBHBIX T€OMETPUYECKHX OOBEKTaxX (TOUKa, MpsMas,
JIOMaHasl, yroJi, MHOTOYTOJIbHUK, KPYT, OKPY>KHOCTb);

3) BIaieTh HaBbIKAMU YCTHBIX, MTMCbMEHHBIX, THCTPYMEHTAJIbHBIX BHIYMCICHUM;

4) monB30BaTHCS H3YYEHHBIMU T€OMETPHUECKIMHE (HOPMYITaMHU;

5) OB30BATHCS MPEAMETHBIM YKa3aTeJIeM SHIUKIONEANN 1 CIPABOYHUKOB JUTSI HAX0XKICHHs HH(OPMAaIINH;

yuauwjuecs noayuam 603MOHCHOCHL HAYUUMbCA:

1) BBIMOMHATH apudMETHUECKHE MPeoOpa3oBaHUS BBIPAKEHHH, NMPUMEHATh WX JUIS pPEIIeHUS TeOMETPUYECKHX 3ajad M 3a7ay, BO3HHUKAIOIIUX B
CMEXHBIX YUEOHBIX IIPEIMETAX;

2) NpUMEHATh N3yYEHHBIE MTOHATHS, PE3YJIbTAThl U METObI IIPU PELICHUH 33/1a4 U3 Pa3IMYHBIX Pa3AeiIoB Kypca, B TOM YHCIIE 3a/1a4, HE CBOSIINUXCS K
HENOCPEJCTBEHHOMY IPUMEHEHHIO U3BECTHBIX AJITOPUTMOB;

3) camoCTOSATENbHO AECWCTBOBATH B CUTYyallMd HEONPENCIEHHOCTH IPU PEUICHUHM AaKTyalbHBIX JUISI HMX HpoOJIeM, a TaKKe CaMOCTOSITEIbHO
MHTEPIPETUPOBATh PE3YIbTAThl PELICHUS 3a/lad C y4eTOM OIPAaHMYEHHM, CBSA3aHHBIX C pPEAJIbHBIMU CBOICTBAMHM paccMaTpHUBAEMbIX MPOLECCOB U
SIBJICHUI;

4) OCHOBHBIM CIIOCOOAaM TIPEJCTABICHUS U aHAIN3a CTATUCTHYECKUX JTAHHBIX; PelIaTh 3a/1a4i C TIOMOIIBIO repedopa BO3MOKHBIX BapUaHTOB.

B pe3yabTaTe H3ydyeHusi reoMeTpHH 7 Kjacca 00y4aomuecs 10JKHbI yMeTh/3HATh:

o 3Hath, Kakas (purypa Ha3bIBaeTcsi OTPE3KOM; yMeThb 0003HA4aTh TOYKU M INpPSAMbIE HAa PUCYHKE, N300pa)kaThb BO3ZMOJKHBIE CIIy4ad B3aHMMHOIO
PAacIIOIOKEHUS TOUEK U MPSAMBIX, IBYX MPSIMBIX, OOBSCHUTD, YTO TAKOE OTPE30K, N300pakaTh 1 0003HAYATh OTPE3KH HA PUCYHKE.
o OOBSICHUTD, YTO TaKOE€ Jyd, H300pakaTh W 0003HAYATH JIyYH, 3HATH Kakas reoMeTpuueckas (Gpurypa Ha3bIBaeTcs yriioM, 4TO TaKOE CTOPOHBI H

BEpIIMHBI yria, 0003Ha4aTh HEPa3BEPHYTbIE M Pa3BEPHYTHIE YIJbl, MOKAa3blBaThb Ha PUCYHKE BHYTPEHHIOI 00JIaCTh HEPAa3BEPHYTOrO YIJIa,
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IIPOBOJMTH JIyY, pa3JeJIAIOIINAN €ro Ha 1Ba yIJia;

Kakue reomerprueckue (uUrypbl Ha3bIBAlOTCS PaBHBIMM, Kakas TOUKA Ha3bIBAETCS CEPEIMHOM OTpe3Ka, KaKoW Jyd Ha3blBaeTcs OMCCEKTPHCOM
yria; CpaBHUBaTh OTPE3KU W YIJIbI, 3alMCHIBATh PE3YJbTaThl CPAaBHEHHUS, OTMEYATh C MOMOUIbI0 MAaCHITAOHON JMHEWKH CEepequHYy OTpe3Ka, C
MTOMOIIBIO TPAHCIIOPTUPA TPOBOJUTH OUCCEKTPUCY YIIa;

W3MepuTh JaHHBIA OTPE30K C MOMOIIBIO MAaCIITAOHOM TMHEWKH U BBIPA3UTh €r0 JJTUHY B CAHTUMETpAX, MIJUIUMETPaX, METPax, HAXOAUTh JITUHY
OTpE3Ka B TEX CIIy4asX, KOTJa TOYKa JIEIUT JaHHBII OTPE30K Ha JIBa OTPE3Ka, IJIMHBI KOTOPBIX U3BECTHBI;

Uro Takoe rpadycHas Mepa yria, HaXxOJWUTh I'PaJyCHbIE MEpbI YIJIOB, WCIOJIB3YS TPAHCIOPTHUP, M300pakaTh MPSIMOM, OCTPBIH, TYHOW H
Pa3BEPHYTHIN YIJIBL;

Kakue yribl Ha3pIBalOTCA CMEXHBIMU U Y€MY PaBHA CYMMa CMEXHBIX YIJIOB, KaKM€ YIJIbl Ha3bIBAIOTCS BEPTUKAIBHBIMU M KaKUM CBOHMCTBOM
00ajaf0T BEPTUKAIBHBIC YIJIbI, KaKWe MPsMble HA3bIBAIOTCS NEPIEHIUKYIIPHBIMHU; YMETh CTPOHUTH YTOJ, CMEXHBIH C JaHHBIM YIJIOM,
n300paxkaTh BEPTUKAJIbHBIE YIJIbl, HAXOIUTh HA PUCYHKE CMEXHBIEC U BEPTUKAIIbHBIE YIJIbI;

OObBsicHUTD, Kakasg (uUrypa Ha3bpIBAaeTCS TPEYTOJBHUKOM, U Ha3BaTh €ro AJIEMEHTHI, YTO TAKOE IMEPUMETP TPEYTOJIbHUKA, KaKhe TPEYroJbHUKU
Ha3bIBAIOTCS PABHBIMHU, (OPMYIUPOBKY M JJOKA3aTEIbCTBO MIEPBOTO MPU3HAKA PABEHCTBA TPEYTOJILHUKOB;

Onpenenenus NeprneHIMKyIsApa, IPOBEAEHHOTO U3 TOUKH K JAaHHOW MPsAMOi, MeInaHbl, OMCCEKTPHUCHI, BEICOTHI TPEYTOJIbHUKA, PABHOOEIPEHHOTO
U PaBHOCTOPOHHETO TPEYTOJIBHUKOB; 3HATh (POPMYIMPOBKY TEOpeM O TNEepHeHIUKYIsIpe K MpsSMOH, O CBOIHCTBax paBHOOEIPEHHOTO
TPEyroJbHUKA,

@OpMYJIIMPOBKH U JI0KA3aTEIbCTBA BTOPOIO U TPETHETO MPU3HAKOB PABEHCTBA TPEYrOJIbHUKOB;

Omnpenenenne OKpy>KHOCTH, yMETh OOBSICHUTB, YTO TAKOE LEHTP, PauycC, XOpAa, JTHAMETP, Jyra OKPYKHOCTH, BBITIOJHATH C TIOMOIIBIO ITUPKYJIIS
Y JTMHEWKU MPOCTEHIIHE MIOCTPOCHUS: OTPEe3Ka, PaBHOTO TaHHOMY; YTJjla, paBHOTO JaHHOMY; OMCCEKTPHUCHI TAHHOTO YIJIa; MPSMOM, MPOXOAAIIEH
4yepes3 AAHHYIO0 TOUYKY U NEPIECHAUKYIISAPHYIO K JaHHOW IIPSAMOM; CEpEeMHbI JaHHOTO OTPE3Ka;

Omnpenenenne napauiebHBIX TPSIMbIX, HA3BaHUS YTIIOB, 00pa3yIOMUXCS MPU MEPECEUSHUH JABYX MPSAMBIX CEKyIIeH, pOopMyITHPOBKU MPU3HAKOB
MapaJUIEIbHOCTH IIPSIMBIX; IOHUMAaTh, KAKUE OTPE3KU U JIy4YU SBJIIFOTCS I1ApAJUICIbHBIMU; YMETh MI0Ka3aTh HA PUCYHKE Mapbl HAKPECT JIEXKAIIUX,
COOTBETCTBEHHBIX, OJJHOCTOPOHHUX YIJIOB, TOKa3bIBATh IPU3HAKH TAPAJUICILHOCTH ABYX IPSIMBIX;

AKCHOMY NapaJljIeNIbHbIX MIPSIMBIX U CIEACTBUS U3 HEE; JOKa3bIBaTh CBOMCTBA MapajlIebHBIX IPSIMbIX U IPUMEHATh UX MIPU PELICHUHN 33]1a4;
Jloka3bIBaTh TEOPEMY O CyMME YIJIOB TPEYTOJIbHHUKA U €€ CIEACTBUS; 3HATh KAKOM YroJl HAa3bIBA€TCS BHEUIHUM YIJIOM TPEYrOJIbHUKA, KaKOU
TPEYroJbHUK Ha3bIBAETCS OCTPOYIOJIBHBIM, IIPSIMOYTOJIBHBIM, TYIIO YT OJIbHBIM;

JloKka3bIBaTh TEOPEMY O COOTHOLIECHUAX MEXKAY CTOPOHAMU U yIiaMU TPEYrOJIbHUKA U CIEACTBUSA U3 HEE, TEOPEMY O HEPABEHCTBE TPEYrOJIbHUKA,
IIPUMEHATH UX IIPU PELICHUN 3a/1a4;

Jloka3pIBaTh CBOWCTBA MPSMOYTOJIbHBIX TPEYrOJBHUKOB, 3HATh (POPMYIHPOBKU INPH3HAKOB PABEHCTBA MPSMOYTOJBHBIX TPEYrOJbHHUKOB H
JOKa3bIBaTh UX, IPUMEHATH CBOMCTBA U ITPU3HAKY IIPU PELICHUU 3a/1a4;

Kaxo# oTpe30k Ha3pIBacTCsl HAKIIOHHOM, IPOBEAEHHON U3 JAHHOM TOYKM K TaHHOU NMPSAMOM, YTO HA3bIBACTCSA PACCTOSIHUEM OT TOYKH A0 MPSIMOU
U pacCTOSIHUEM MEXAY ABYMS MapajuIeIbHBIMU IIPSIMBIMU; YMETh CTPOUTH TPEYTOJIbHUK 110 JBYM CTOPOHAM M yIJ1y MEXAY HUMH, II0 CTOPOHE U
JBYM IIPWIEKAIUM K HEH yriam, 110 TpEM CTOPOHaM.



B pe3ysbTaTe H3yueHusi reoMeTpuH 8 Kiiacca 00y4yarouuecsi 10KHbI YMETh/3HATh:

OObsicHUTB, Kakas (UTypa Ha3bIBa€TCS MHOTOYTOJBHHUKOM, Ha3BaTh €ro 3JEMEHTHL. 3HaTh, YTO TaKOE MEPUMETP MHOTOYTOJIbHUKA, KaKOH
MHOTOYTOJIbHUK Ha3bIBAETCS BBIITYKJIBIM; YMETh BBIBECTH ()OPMYITY CYMMBI YIJIOB BBIITYKIOT'O MHOTOYT'OJIbHHKA.

3HaTh OMpeeNeHHs MapauielorpaMM U Tpareuud, GOpMYITHPOBKH CBOICTB M NMPHU3HAKOB MapajuielorpaMMa M PaBHOOEIPEHHOU Tparieium;
YMETh WX JIOKa3bIBaTh M MPUMEHSTH MPH PEIICHUH 33/ad4; JCIUTh OTPE30K Ha N PaBHBIX YacTEH C MOMOMIBIO IUPKYJS U JIMHEHKH W pemaTh
3aJ1a4uM Ha OCTPOEHUE.

3HaTh OmnpeaeneHus MPsIMOYTOJIbHNUKA, poMOa, KBaapaTa, (GOPMYIHMPOBKU UX CBOMCTB M NMPH3HAKOB; YMETh JOKAa3bIBaTh N3YUYCHHBIE TEOPEMBI
NPUMEHATh MX TPU PEUICHWH 3ajay; 3HATh ONpEACTICHUS CUMMETPHUYHBIX TOYEK M (PUTYp OTHOCHTEIHHO HPSIMOM M TOYKH, YMETh CTPOUTH
CHMMETPHYHBIE TOUYKH U PacIiO3HaBaTh (PUTYphI, 00Ia1aI0INe OCEBOM U IIEHTPATILHONH CUMMETpPHUEH.

3HaTh OCHOBHBIE CBOMCTBA IOl U (GOPMYITY Uil BBIYMCICHHUS TUIOMIAIU MPSIMOYTOJIbHUKA, YMETh BBIBECTH 3Ty (POPMYJY U HCIIOIb30BATh
€€ ¥ CBOMCTBA IUIOLIAJCH IIPYU PELICHUH 3a/1a4.

3Hatb (GOpPMyYJIbl AJIs BBIYUCIIECHUS IUIONIAeH NapauieorpaMMa, TPEyrojbHUKA U Tpaleluu; YMETh UX JI0Ka3bIBaTh, a TAaKXKe 3HATH TEOPEMY 00
OTHOIIIECHHUH TUIOIIAICH TPEYTrOJIbHUKOB, IMEIOUIHNX 110 PABHOMY YTy, U YMETh IPUMEHSTh U3y4eHHbIE (POPMYIIBI TPU PEIICHUH 3a/1a4.

3nartb TeopeMy [ludaropa u o6patHyro €€ TeopeMy; yMETh UX JI0Ka3bIBaTh U MPUMEHATH IPU PEILICHUU 3ajau.

3HaTh OIpeeNIeHus POTIOPLIHUOHATBHBIX OTPE3KOB H MO0OHBIX TPEYTOJIBHUKOB, TEOpEeMY 00 OTHOLICHHUH TUIOIIAEH MOT0OHBIX TPEYTOJIbHUKOB
Y CBOWCTBO OMCCEKTPUCHI TPEYrOJIbHUKA; YMETh IPUMEHSTh UX MIPH PELICHUH 33/1a4.

3HaTh NPU3HAKU TOJ00US TPEYrOJbHUKOB, YMETh WX JIOKAa3bIBaTh U IPUMEHSTH MPU PELICHUH 33/1a4.

3HaTh TEOPEMBI O CpPEIHEN JIMHUU TPEYToJIbHUKA, TOUKE IEPEeCeueHuss MeHaH TPEYroJbHUKA U IPONOPLIUOHAIBHBIX OTPE3KaX B MPSIMOYTOJIbHOM
TPEYTOJIbHUKE; YMETh MX JI0OKa3bIBaTh U MPUMEHSTH MPH PEIICHUH 3a/1a4, a TAKKe YMETh C MOMOMIBIO LUPKYISl U JTUHEHKH JEIUTh OTPE30K B
JAHHOM OTHOIIIEHUHU U pelIaTh 3a/1a4l Ha IOCTPOECHHUE.

3HaTh OMNpeAeNeHUs] CHUHYyca, KOCHHYyCa, TaHIME€HCAa OCTPOro yrjia NpsIMOYrOJIbHOTO TPEYrOJbHUKA; YMETh JOKa3blBaTb OCHOBHOE
TPUTOHOMETPUYECKOE TOXKJECTBO; 3HATh 3HAUCHHS CHHYCa, KOCUHYCa, TaHTeHca [yt yriioB 30°, 45°, 60°.

3HaTh BO3MOXHBIE CIIydad B3aUMHOTIO PACHOJIOXKEHHUS MPSIMON M OKPYXHOCTH, ONpEAETICHUE KacaTeIbHOM, CBOMCTBO M IMPU3HAK KacaTeIbHOM;
YMETh UX JOKa3bIBaTh U MPUMEHSTDH MIPU PELICHUH 3a/1a4.

3HaTh, Kakoil yrojl Ha3bIBAa€TCsl LIEHTPAJIBbHBIM M KaKOW BIIMCAHHBIM, KaK ONPENENseTCs IpaJycHas Mepa AYTM OKPYXHOCTH, TEOpeMy O
BIIMCAaHHOM YTJI€, CJEACTBUS W3 HEW U TeopeMy O MNPOU3BEICHUH OTPE3KOB IEPECEKAIOLIMXCS XOpJ; YMEThb JOKa3blBaTh ATH TEOPEMbI U
MPUMEHSTh UX MPH PEIICHUH 3a/a4.

3HaTh TEOPEMBI O OMCCEKTPUCE YIJIa U O CEPEIMHHOM MEPIEHANKYIIAPE K OTPE3KY, UX CIEJICTBHSL, TEOPEMY O IEPECEUEHUH BBICOT TPEYTOJIbHUKA;
YMETh UX JO0Ka3bIBaTh U MPUMEHSTD MIPU PELICHUH 3a/1a4.

3HaTh, Kakasi OKPY>KHOCTb HA3bIBA€TCsl BIMCAHHON B MHOTOYTOJIbHUK M KaKasl ONMCAaHHOW OKOJIO MHOTOYTOJIbHHKA, TEOPEMBI 00 OKPYXKHOCTH,
BIIMCAaHHOHN B TPEYroJIbHUK, M 00 OKPYKHOCTH, OTMMMCAHHON OKOJIO TPEYroJIbHWKA, CBOWCTBA BIMCAHHOTO M OMMCAHHOTO YETBHIPEXYTOJIBHHUKOB;
YMETh UX JOKa3bIBaTh U MPUMEHSTDH MIPU PELICHUH 3a/1a4.

B pe3yabTaTe H3ydyeHusi reoMeTpHH 9 KJjacca 00y4yaromuecsi 10JLKHbI YMeTh/3HATh:
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3HaTh ONpENENICHUs BEKTOpa M PaBHBIX BEKTOPOB; M300pakaTh M 0003HAa4YaThb BEKTOPBI, OTKJIAAbIBaTh OT JAHHOM TOYKM BEKTOpP, PABHBIN
JAHHOMY; YMETh pelIaTh 3aa4u.

VYMeTb OOBSCHUTB, KaK OIpPENeNsIeTCs CyMMa JIBYX M 0ojiee BEKTOPOB; 3HAaTh 3aKOHBI CIIOKEHHS BEKTOPOB, ONPENEICHHE PAa3HOCTH JBYX
BEKTOPOB; 3HATh, KAKOM BEKTOP Ha3bIBA€TCA NMPOTHBOIOJIOKHBIM JAHHOMY; YMETh CTPOUTH CYMMY JIBYX U 00Jiee JaHHBIX BEKTOPOB, MOJIb3YACh
[IpaBUJIaMU TPEYTOJIbHUKA, NTapajljieIorpaMMa, MHOTOYIOJIbHUKA, CTPOUTh PA3HOCTh JIBYX JAHHBIX BEKTOPOB; YMETH PellIaTh 3aauu.

3HaTh, KaKOW BEKTOP HA3bIBAETCS MPOM3BEIECHHUEM BEKTOpA HA YHCIIO; YMETh (POPMYIMPOBATH CBOMCTBA YMHOXKEHUS BEKTOpa Ha YHCJIO; 3HATH,
KaKOW OTpEe30K Ha3bIBAETCS CPEAHEW JIMHMEH Tpamneuuu; yMeTb (OpMyIHpOBaTh M JOKa3blBaThb TEOPEMY O CPEAHEW JMHUM Tpareuuu; yMeTh
pelaTh 3a1a4u.

3Hath (OPMYIHUPOBKU M JI0KA3aTENbCTBA JIEMMBI O KOJUIMHEAPHBIX BEKTOpPAX M TEOPEMBI O PA3JIOKEHUU BEKTOpA MO JIBYM HEKOJUIMHEAPHBIM
BEKTOpaMm, MpaBuJia JeHCTBUM HaJl BEKTOpAMU C 3aJaHHBIMHM KOOpJIMHATaAMH; YMETh peIIaTh 3a/1auH.

3HaTh M YMETh BBIBOJUTH (DOPMYIIBI KOOPIMHAT BEKTOpA Yepe3 KOOPAUHATHI €ro KOHIa M Havyajia, KOOPAWHAT CepPEeIUHBI OTPe3Ka, JITHHBI BEKTOpa
U PACCTOSHUS MEKIY ABYMs TOUKaMU; YMETh peliaTh 3a1a4u.

3HaTh U YMETb BBIBOJAMTH YPaBHEHUS! OKPYXHOCTH U MPSMOM; YMETb CTPOUTh OKPYKHOCTH U IpsIMbIE, 3aJJaHHbIE YPaBHEHUSIMU; YMETh pelllaTh
3aJauu.

3HaTh, KaKk BBOJATCSA CHHYC, KOCHHYC M TaHreHc yrioB oT 0° go 180° ymeTh AoKa3plBaTh OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO; 3HATh
(bopMyIbI TSl BEIYMCICHUSI KOOPIMHAT TOYKH; YMETh pPelaTh 3aJauu.

3HaTh U yMETh JOKa3bIBaTh TEOPEMY O IUIOIIA/IM TPEYrOJIbHUKA, TEOPEMBI CHHYCOB M KOCUHYCOB; YMETh PELaTh 3a7a4u.

YMeTh O0OBSACHUTH, UYTO Tako€ Yrojl MeXAy BEKTOpaMH; 3HaTh OIPEJEICHHE CKAIAPHOTO TMPOU3BEICHUS BEKTOPOB, YCIOBHE
NEPIEHIUKYIIPHOCTH HEHYJIEBBIX BEKTOPOB, BEIPAKEHNUE CKAJISIPHOTO IPOM3BE/ICHUS B KOOPAWHATAX U €r0 CBOMCTBA; yMETh pelaTh 3a4auu.
3HaTh ONpeJesieHNue MPAaBUILHOIO MHOTOYIOJBHUKA; 3HATh U YMETh JOKa3blBaThb TEOPEMbI 00 OKPYKHOCTH, OIMCAHHON OKOJIO NMPaBUIBHOIO
MHOTOYI'OJIbHUKA, U OKPY’KHOCTH, BIMCAaHHOM B MPaBUJIbHBIM MHOTOYTOJIBHMK; 3HATh ()OPMYJIbl JJIsl BBIYUCIICHUS YIiia, IUIOIIAIN U CTOPOHBI
MIPaBUJIBHOTO MHOTOYTOJIbHUKA M paJiyca BIMCAHHON B HETO OKPYXHOCTH; YMETh UX BBIBECTH U IPUMEHSATH IIPU PELLICHUU 3aa4.

3HaTh (POPMYIIBI AJTUHBI OKPYKHOCTHU U IYTU OKPYKHOCTH, TUIOIIAN Kpyra U KpyroBoro CeKTopa; yMeTb IPUMEHATh UX IIPH PEIICHUH 3a]1a4.
YMeTb 00BSICHUTB, YTO TaKOe OTOOpakeHHe TUIOCKOCTH Ha celsl; 3HATh ONpEACICHNE IBWKAHUS TUIOCKOCTH; YMETh JO0Ka3bIBaTh, YTO OCEBasi U
[EHTpaJIbHAS CUMMETPHUH SIBIISIOTCS] TBMYKCHUSIMU U YTO TMPH JABIKEHHH OTPE30K OTOOpakaeTcsi Ha OTPE30K, a TPEYTrOJIbHUK — Ha PaBHBIN eMy
TPEYrOJbHUK; YMETh PellIaTh 3aJauu.

YMeTh 00BACHUTD, UTO TAKOE MapajlieIbHbINA IEPEHOC U MOBOPOT; 10Ka3bIBATh, YTO MapalIeNIbHbBIN EPEHOC U OBOPOT SBJISIOTCS ABUKEHHUSIMU
IUIOCKOCTH; YMETb PelIaTh 3aauu.

HmeTp mpeacTaBiIeHUst O MPOCTEUITNX MHOTOTPAHHHUKAX, TeJlaX M TOBEPXHOCTSAX B MPOCTPAHCTBE; 3HATh (POPMYIIBI JUTS BBHIUYUCICHUS TUIOIIAACH
MIOBEPXHOCTEN U 0OBEMOB TEJI.

B pezynomame uzyuenus Kypca ceomempuu 0CHOGHOU WKObL YUAUUILCA OO0TIHCEN:
3HATL/MMOHUMATH

CYIICCTBO IMMOHATHA MAaTCMATUYCCKOI'0 JOKA3aTCIIbCTBA,; MIPUMEPHI JOKA3aTCIILCTB,
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CYILECTBO MOHATUSA AITOPUTMA; IIPUMEPHI AITOPUTMOB;

° KaK HCIIOJB3YIOTCSI MaTeMaTudeckue (HOpMysbl, ypaBHEHHs W HEPABEHCTBA; MPHUMEPHI WX TMPUMEHEHUS Ui PEIICHHsS MaTeMaTHYECKUX U
IIPAaKTUYECKUX 3a]1a4;

o KaK MaTeMaTU4YeCKU OTpeieieHHbIe (PYHKIIMU MOTYT OTIHCHIBATh PeabHbIC 3aBHCUMOCTH; IIPUBOIUTH IPUMEPHI TAKOTO OTHCAHHUS;

o KaK MOTPEOHOCTH MPAKTUKU IIPUBEIN MAaTEMATUUYECKYIO HAYKY K HEOOXOAUMOCTH paCUIMPEHUs NOHITHS YU CIIa;

o BEPOSTHOCTHBINM XapaKTEP MHOTUX 3aKOHOMEPHOCTEH OKPYKAIOIIETO MUAPA; IPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

° KakuM 00pa3oM reoMeTpusi BO3HMKIA W3 MPAKTUYECKUX 3a/1ad 3eMJIEMEpHs; IPHUMEPHhl T€OMETPHYECKHX OOBEKTOB U YTBEPXKAECHUH O HUX,
BAJKHBIX JUJIS IPAKTUKH;

° CMBICT HJ€aJIi3alliM, MO3BOJIAIOLIEH pelarh 3ajjaud peajlbHOM JEWCTBUTEIBHOCTH MaTeMAaTHUYECKUMH METOJAaMM, IpUMEpPHl OMIMOOK,
BO3HHUKAIOIIMX IIPU UI€ATIU3ALNH;

yMeTh:

o I10JIb30BaThCsl OCHOBHBIMU €IMHUIIAMU JUTHHBI, IUIOAAH, 00beMa; BIpaXaTh 0oJiee KpyIHbIE €AMHULIBI Uepe3 Oosiee MelIKHue U Hao0opoT;

®  COCTaBJIATH OYKBEHHBIE BBIPOKEHUS M (POPMYJIBI 1O YCIOBUSAM 33/a4; OCYIIECTBISATh B BBIPAKEHHUAX U (HOpMyNaX YHCIOBBIEC MOJACTAHOBKH U
BBITIOJTHATh COOTBETCTBYIOIIME BBIUMCIEHUS, OCYIIECTBIIATH TOJCTAHOBKY OJHOTO BBIPQKEHUS B JPYyroe; BbIpaxaTrb U3 (OpMYNI OJHY
MEPEMEHHYIO Yepe3 OCTalbHbIC;

® pemath TEKCTOBBIE 33Jaud alreOpanyecKuM METOJOM, HHTEPIPETHPOBATH MOJYYSHHBIH Pe3ylbTaT, MPOBOJUTH OTOOP pEIICHUH, HCXOIs U3

(hOpMYITMPOBKY 33]1a4H;

n300paxkaTh YynciIa TOYKaMH Ha KOOPJAMHATHOMN MpsAMOii;

OTIpEeNIeNATh KOOPAMHATHI TOUKHU TNIOCKOCTH, CTPOUTH TOUKH € 33JaHHBIMU KOOPIUHATAMHU;

MIPOBOJIUTH HECJIOKHBIEC JOKA3aTENbCTBA, MOMYYaTh MPOCTEHIINE CIEICTBUS U3 U3BECTHBIX WIIM PaHEe MOJYYCHHBIX YTBEP)KICHHH, OLICHUBATH

JIOTHYECKYIO TPABUIBHOCTh PACCYKICHUHN, UCTIOIB30BaTh PUMEPHI JUTSl WIUTIOCTPAIIUHA U KOHTPIIPUMEPHI IS ONIPOBEPIKEHUS YTBEPIKICHHIA;

MI0JIB30BATHCA S3BIKOM T€OMETPHH JJISl ONMCAHUS IPEAMETOB OKPY)KAIOILIETO MUPA;

pacro3HaBaTh FeOMETPUIECKUE PHUTYPHI, pa3InyaTh UX B3aUMHOE PACIIOJIOKEHHE;

n300paXkaTh reOMeTpuiecKkre (GUTyphl; BBIMOJIHATH YEPTEKHU IO YCIOBUIO 3a71a4; OCYIIECTBISITh TpeoOpa3oBanus GUryp;

pacro3HaBaTh Ha YepTekax, MOJICISAX U B OKpYyKarolield 00CTaHOBKE OCHOBHBIE TPOCTPAHCTBEHHBIE TeNa, H300paKaTh HX;

B IIPOCTEUIINX CIyJasX CTPOUThH CEUCHUS U Pa3BEPTKH MPOCTPAHCTBEHHBIX TET,

MIPOBOJIUTH OTEpAIMH HaJl BEKTOPAMH, BEIYUCIISATH [UIMHY U KOOPJIUHATHI BEKTOPA, YTOJI MEXK/y BEKTOPAMH;

BBIUMCIIATh 3HAYEHUS! T€OMETPUYECKHX BENUYMH (JUTMH, YIJIOB, IJIOMIa[ei, o0beMoB), B ToM uymcie: s yrioB oT 0 go 180° ompenensTs

3HA4YEeHUs] TPUTOHOMETPHUYECKUX (PYHKIUHN MO 33JaHHBIM 3HAYCHHSM YIJIOB; HAXOAUTh 3HAYEHUSI TPUTOHOMETPUYECKHX (PYHKIIUH 1O 3HAYCHHIO

OHOW W3 HHX, HAXOJUTh CTOPOHBI, YIIbl W IUIOMAAW TPEYrOJbHHUKOB, JUTMHBI JIOMaHBIX, JYT OKPYKHOCTH, IUIOMIaJe OCHOBHBIX

reoMeTpUIecKuX (GUryp u GUryp, COCTaBICHHBIX U3 HUX;



pelmarh reoMEeTpUYECcKHe 3aJaud, ONUpasChb Ha W3y4EHHbIE CBOICTBa (UIYp M OTHOUICHHMM MEXJIy HUMH, IPUMEHSSI JTOTIOJIHUTEIbHBIE
MIOCTPOEHHUS, ANreOpandecKuii ¥ TPUrOHOMETPUUECKUH anmnapaT, UJIed CUMMETPUH;

IIPOBOJUTH JI0OKA3aTEIbHBIE PACCYKICHMS NPU PEIIEHUU 3a]a4, HCIOJIb3YyS HM3BECTHBIE TEOPEMbI, OOHApPYKMBas BO3MOXHOCTU Uil HX
HCIIOJIb30BAHNS,

peuaTs IpocTenne INIAHNMETPUYECKHE 3aa4U B IIPOCTPAHCTBE;

HCIOJIB30BATDb l'[pHOﬁpeTeHHble 3HAHUA U YMCHUSA B HpaKTquCKOﬁ JeATeJIbHOCTH U NMOBCETHEBHOM JKU3HM IS

peleHus] HeCIOXKHBIX NMPAKTHUYECKUX PACUETHBIX 33/a4, B TOM YHUCIIE C HCIOJB30BAHHWEM MpPU HEOOXOJMMOCTH CIPABOYHBIX MaTEpUAJIOB,
KaJIbKYJIATOPa, KOMITBIOTEPA;

YCTHOM NMPHUKHUIKKA U OLEHKH Pe3ylbTaTa BEIYMCICHUN; IPOBEPKU PE3yJbTaTa BEIUMCIICHUS C UCTIOIB30BAHUEM PA3IMUHBIX IPHEMOB;
MHTEPIPETAIMH PE3yAbTaTOB PEIICHUS 3a/1a4 C YUETOM OrpaHHUYEHHH, CBSI3aHHBIX C peaIbHBIMHU CBOMCTBAMH PacCMaTPUBAEMBIX MPOLIECCOB U
SIBIICHHIA;

BBITIOJTHEHUSI PAacYeTOB MO (OpMyliaM, COCTaBJICHUS (HOPMYJ, BBIPAKAIOUIMX 3aBHCUMOCTH MEX]y pPealbHBIMU BEITMYMHAMH; HAXOXKICHHUS
HYXHOU ()OPMYIIBI B CIIPABOYHBIX MaTepHaax;

MO/ICTTUPOBAHUS MPAKTHUYECKUX CUTYallUi M UCCIIEIOBAHUH ITOCTPOCHHBIX MOJIENIEH C HCMOIB30BAHMEM arllapara ajureOpsbl;

OTIMCAaHMS 3aBUCHUMOCTEH MEXAYy QU3NIECKUMHU BEIMYMHAMHU COOTBETCTBYIOUIUMHE (HOPMYIaMU TPU UCCIIEAOBAHUHN HECIOKHBIX MPAKTHYECKHX
CUTYalLINI;

BBICTPAaNBaHUS apryMEHTAllUU IIPU JOKa3aTeNbCTBE (B (popMe MOHOJIOTA U AMAJIOTA);

pacro3HaBaHMsI JJOTHYECKH HEKOPPEKTHBIX PACCYKICHHI; 3aIIMCH MaTEMaTUYECKUX YTBEPIKICHHH, J0KAa3aTeIbCTB;

peleHusl MPakTUYEeCKUX 337ad B TOBCEIHEBHONW M TNMPO(ECCHOHAIBHOW NEATETbHOCTH C HMCIOJB30BAHWEM JACUCTBUI C YHMCIaMH, JTUH,
IoIaieii, 00bEMOB;

OTIHMCAaHMS PEATHHBIX CUTYallui Ha S3bIKE TEOMETPUU;

pacyeToB, BKIIOYAIOIINX MMPOCTEHIIINE TPUTOHOMETpUYECKHE (POPMYJIBI;

pelIeHus FTeOMETPUIECKUX 3a1au C HCII0JIb30BAaHUEM TPUTOHOMETPUH

peleHusl MpaKTUYECKUX 3aj[ad, CBA3AHHBIX C HAXO0XJIEHHEM T'€OMETPHUYECKMX BEITMYMH (MCHONB3YS MPH HEOOXOIUMOCTH CIPABOYHUKU U
TEXHUYECKUE CPEJCTBA);

MOCTPOSHHI T€OMETPHUUECKUMH HHCTPYMEHTAMHU (JIMHEHKa, yroJbHHK, HUPKYIb, TPAHCTIOPTHUD).



II. Conep:xxanue Kypca
7 kjaace ( 70 yacoB)

Ne | OcHoBHasi TeMa Coaep:xkanue 00yueHHst OcHoBHas He/1b XapaKTepucTHKa Kypca

1 | HayanbHble [Ipocreiimme reomerpuueckue | CUCTEeMAaTU3UPOBATH 3HAHUS B naHHON Teme BBOJATCS OCHOBHBIE TI'€OMETPUYECKHE
reoMeTpuueckue | GUrypsl: mpsamas, To4ka, yyalmxcs O MpOCTEUIINX MOHATHUS U CBOMCTBA MPOCTEHUIINX T€OMETPUUECKUX (HUTYp Ha
CBeJleHMS. OTpE30K, Jiyd, yroi. Ilonarue Ir€OMETPUUECKUX QUIypax U | OCHOBE  HAIVISIIHBIX  NPEJICTABICHUNM  ydalluxcs  IyTEM
(10 yacoB) PaBEHCTBA T€OMETPUUECKUX ux cBoiicTBax. Bectu 0000IIeHNST OYEBHUIHBIX HIIM M3BECTHBIX U3 Kypca MaTeMAaTHUKH

¢uryp. CpaBHEHHE OTPE3KOB M | TMIOHATHE PABEHCTBA (PUTYD. 1 — 6 xmaccoB reomerpuueckux (akros. [ToHATHE aKCHOMBI Ha
yrioB. MI3mepeHue oTpe3KoB, HA4yaJIbHOM 3Tarie oOyuyeHus: He BBOJUTCS, U CAMU aKCHOMBI HE
JUIMHa oTpe3ka. M3mepenue dopmymupyroTcsi B SBHOM BHae. HeoOXonumble HCXOIHBIC
YIJI0B, TpajlycHas Mepa yria.. MIOJIOKEHHS, Ha OCHOBE KOTOPbIX H3Yy4arOTCsi CBOMCTBa
CME)XHbIE Y BEpTUKAJIbHbIE r€OMETPUUECKUX (PUTYp, IPUBOIATCS B ONMHCATENbHON (opMme.
YTJIbl, UX CBOWCTBA. [IpyHIMOMATBHBIM ~ MOMEHTOM  JIaHHOM  TEeMbl  SIBJISETCS
[lepnieH UKy pHBIE MIPSIMBIE. BBEJICHHE TIOHITHS pABEHCTBA TI'EOMETPUYECKUX (QUTyp Ha
OCHOBE HAarjsJHOTO TOHATUSA HanoxeHus. OnpenenéHHoe
BHUMAHHE JOJDKHO YAEISATHCS MPAKTUUYECKUM MPUIIOKEHUSM
Ir€OMETPUUYECKUX MMOHATUH.

2 | Tpeyroabuuku. | Tpeyronpnuk. [Ipnsnaku Bsectu nonsitue TeOpeMsl. IIpu3Haky paBeHCTBA TPEYIOJBHUKOB SIBIISIOTCS OCHOBHBIM

(17 yacoB) PaBEHCTBA TPEYTOJIbHUKOB. BripaboTath ymeHHS pabodmM ammaparoMm Bcero Kypca reomeTpud. J[okazarenbcTBO
[lepnieHuKyISAp K IPSIMO. JI0Ka3bIBaTh PAaBEHCTBO OoJbIIIEH YacTH TeopeM Kypca M TaK K€ pelleHHe MHOTHUX
Mennanbl, OUCCEKTPUCH U TPEYrOJbHUKOB C MIOMOILBIO | 33J]ad IPOBOJUTCS MO CIEAYIOIIEH CXeMme: MOUCK paBHBIX
BBICOTBI TPEYTOJIbHUKA. W3YYEHHBIX TPU3HAKOB. TPEYrOJbHUKOB — OOOCHOBAHME HUX DPABEHCTBA C IMOMOUIBIO
PaBHOOeIpeHHBIN TpeyroJbHUK | BBecTH HOBBI Ki1acc 3a/1a4 — | KaKOro-TO MpU3HAKa — CJIEJICTBUS, BBITEKAIOIIME U3 PAaBEHCTBA
U €ro CBOMCTBA. 3aJ1aul Ha Ha IIOCTPOEHUE C MIOMOIIBIO | TPEYroJIbHUKOB.  [IpuMeHeHne  mpU3HAKOB  PaBEHCTBA
MIOCTPOEHHE C TIOMOIIIbIO LUPKYJIS U JIMHEUKH. TPEYrOJbHUKOB TIPU pELIEHUM 3a4ad JaéT BO3MOYKHOCTb
LUPKYJIS U JIMHEUKH. IIOCTETIEHHO HAKaIUIMBATh OIBIT MPOBEJIEHUS J0Ka3aTeIbHBIX

paccyxxaeHnidl. Ha HayanbHOM 3Tane U3ydeHus U NPUMEHEHHUs
IIPU3HAKOB  PABEHCTBA  TPEYIOJBHUKOB,  IIEJIECO00Opa3HO
MCII0JIb30BATh 33J1a4M C TOTOBBIMU YEPTEKAMH.

3 | Hapaaneasuble | [IpusHaku napamuienbHOCTH BsecTtu 01HO U3 BaKHEUIINX IIpu3Haky U CBOMCTBA NapaJlICIbHBIX IIPSAMBIX, CBS3aHHBIC
npsiMble. psIMBIX. AKCHOMa MOHATHUH — IOHATHE C yriamu, oOpa30BaHHBIMM IIPH IMEPECEUEHUH JBYX MHPSIMBIX
(13 yacoB) MapajuIeIbHBIX IPSAMBbIX. MapajuIeIbHBIX IPSAMBbIX. CEeKyIen (Haxpect JeKALUMU, OJIHOCTOPOHHHUMHU,

CpoiicTBa napasuieabHbIX JlaTh nepBO€ MPEACTABICHUE | COOTBETCTBEHHBIMHU), IIMPOKO HMCIOJB3YIOTCS B JalbHEHIIEM
MIPSIMBIX. 00 akcromax u pu U3Y4EHUU YEeTBHIPEXYTOJILHUKOB, 110100HBIX
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AKCHOMAaTHYE€CKOM METOJE B
reomeTpun. Beectu akcuomy
MapaJUICTIbHBIX NPSMBIX.

TPEYTOJIBbHUKOB,
CTEPEOMETPHUH.

npu peoeHUMU 3ajad, a TaKKE B KYpPCC

CooTHolIeHHnE
MEXKIY
CTOPOHAMH
yriamu
TPEeYroJjibLHUKA.
(20 yacoB)

u

CymMma yrioB TpeyroJibHHKA.
CooTHollIeHHE MEXKTY
CTOpPOHAMH U yriIaMu
TpeyroJyibHuKa. HepaBeHCcTBO
TpEyroJabHUKA.
IIpssMoyrombpHbIE
TPEYroJabHUKH, UX CBONCTBA U
MIPU3HAKU PaBEHCTBA.
PaccrosiHue oT TOUKH 110
npsAMoil. PaccrosiHue mexay
napajvieIbHBIMU TIPSIMBIMHU.
[Toctpoenune TpeyronbHUKa 1O
TPEM BIIEMEHTAM.

Paccmotpers HOBBIE
MHTEPECHBIE U BayKHbIE
CBOMCTBA TPEYrOJIbHUKOB.

B nmaHHO# Teme MOKa3bIBAETCS OJIHA U3 BaXKHEUIIUX TEOPEM
r€OMETpPUM — TEopeMa O CyYMME YIJIOB TpeyrosibHHKa. OHa
MO3BOJISIET JaTh KIACCU(PHUKALUIO TPEYroJbHUKOB IO yIriam
(OCTpOYTroJIbHBIM, NMPSIMOYTOJIbHBIM, TYHNOYIOJIBHBIN), a TaKXKe
YCTaHOBUTb HEKOTOPBIE CBOWCTBA M IIPU3HAKU DPABEHCTBA
IIPSIMOYTOJIBHBIX TPEYT OJIbHUKOB.

IloHATHE pacCTOSHUSA MEXKIYy IapaLICIbHBIMU IPSIMBIMU
BBOJIUTCS Ha OCHOBE JIOKAa3aHHOM IIPEIBAPUTEIILHO TEOPEMBI O
TOM, YTO BCE€ TOYKHM Ka)IOW U3 JABYX MAPAJUICIBHBIX MPSAMBIX
paBHOyAAJEHbl OT JpYrod MnpsMoil. DTO TNOHATUE HIPAET
BAKHYIO pOJIb, B YAaCTHOCTH, MWCIOJB3YeTCS B 3ajJadax Ha
IIOCTPOCHHUE.

IIpn pemeHun 3amad Ha MOCTPOCHHME B 7 Kilacce CIEAyeT
OTPAaHUYUTBCA  TOJBKO  BBIIOJIHEHHWEM W ONMCAaHUEM
IIOCTPOEHUSI UCKOMOH (QUTypbl. B OTIENBHBIX CIydasix MOKHO
IIPOBECTU YCTHO aHAJIU3 M J0KAa3aTelIbCTBO, a DIIEMEHTHI
HCCIEN0BaHUs JIOJDKHBI IPUCYTCTBOBATH JIMIIb TOrJa, KOIAA
9TO OrOBOPEHO YCIOBUEM 3a/1a4H.

8 kaacc (70 yacoB)

Ne | Ocnoenasa mema Cooeporcanue odyuenus Ocnoenasn yenn Xapaxkmepucmuka Kypca
1 | YerbIpéxyroib- | MHOroyroyJbHHKH, N3yunth Hanbosee BaKHbIE Jloka3aTenbcTBO  OOJIBIIMHCTBA TEOPEM JAaHHOM TEMbl U
HUKH. BBIIYKJIBI MHOTOYT'OJIBHUK, | BUJBI YETHIPEXYTOJIbHUKOB — pelIeHHe MHOTUX 3aJad MPOBOJATCS C IOMOLIBIO IPHU3HAKOB
(14 yacoB) YEThIPEXYTOJIbHUK. MapasiesorpaMm, paBEHCTBA TPEYrOJbHUKOB, MO3TOMY, IIOJIE3HO WX IOBTOPUTH B
[Tapamrenorpamm, ero MPSIMOYTOJIbHUK, pOMO, HayaJjie U3y4eHUsl TEMBI.
CBOICTBA U NIPU3HAKHU. KBajpar, Tpaneuuo. Jlatb OceBas M LEHTPaIbHbIE CHUMMETPUM BBOJAATCA HE Kak
Tpanenus. IlpamoyronsHuk, | npeacraBieHUe O GUIypax, npeoOpa3oBaHUE IUIOCKOCTH, a KaK CBOMCTBO T€OMETPUYECKHX
poMO, KBaJIpaT, MX CBOMCTBA. | 0OJAIAIOIINX OCEBOM MIIH ¢uryp, B YacCTHOCTH, YETHIPEXYrOJILHUKOB. PaccMoTpeHHe STHX
OceBas ¥ 1leHTpalbHas LEHTPAIbHON CUMMETPUEH. MOHATHM KaK IBM)KEHUH IUIOCKOCTH COCTOUTCS B 9 Kiacce.
CUMMETPHUH.
2 | Ilnomane. IlonsATHe nomanu Pacimmputs u yrnyouTh BreiBog hopMyn a1 BBIYMCIIEHUS MIIOMAAEH MPSIMOYrOJIbHUKA,

11




(14 vacoB) MHOTOyroJibHuKa. [Inomanu | momydeHHsle B 5 — 6 kjaccax | mapajienorpaMma, TpEyroJibHMKa, Tpalelud OCHOBBIBAETCS Ha
MPSIMOYT OJIbHUKA, MIPEJICTaBJICHMS yUaluxcsd 00 | IByX OCHOBHBIX CBOWCTBax IUIOUIa/Eed, KOTOpPbIE MPUHUMAIOTCS
napajuiesorpamMmma, U3MEPEHUU U BHIYMCICHUU UCXOJs W3 HarJsAHBIX IPEJICTaBICHMM, a Takke Ha Qopmye
TPEYroJbHUKA, TPANCILUH. iouaael. BeBectu IUIOUIaAd  KBajJpaTa, OOOCHOBaHME KOTOpPOM HE  SBISIETCA
Teopema [Tudaropa. (bopMyITBI TUTOIIATCH 00s13aTeNEHBIM TSI YUAIIHXCSI.

MpsAMOYIOJIbHUKA, HeTrpagumoHHo! A5 MIKOJBHOTO Kypca SBISETCS TeopeM 00
napajuiesorpamMmma, OTHOIIEHWH IUIOWAAEH TPEYroJIbHUKOB, HMMEIOLUIUX [0 PaBHOMY
TPEYTrOJbHUKA, TPANELUH. yray. OHa MO3BOJIET B AaJbHEHNIIEM JaTh IPOCTOE J0KA3aTEIbCTBO
Jloka3aTh OJIHYy U3 IJIaBHBIX MIPU3HAKOB TOJO0MSI TPEyroJbHUKOB. B 3TOM cocTtoutr onHO W3
TEOPEM F'€OMETPUU — TEOPEMY | IPEUMYIIECTB, OOYCIOBJIEHHBIX pPAaHHUM BBEICHUEM IOHATHUS
[Tudaropa. TUTOIIIATH.
JlokaszarenbctBo  Teopembl Iludaropa ocHOBbIBaeTcs Ha
CBOMCTBax Twiomaned u dopMmynax Ul TUIOMIAJCH KBajpara u
TpeyrojpHuka. JlokasplBaeTcs TakKe Teopema, oOpaTHas Teopeme
[Tudaropa.

ITonoOHbIE [TonoGHbBIE TPEYrOJIbHUKH. BBectu nonsTHe nogoOHbIX Omnpenenenne nMoAoOHBIX TPEYroOJIbHUKOB JAaETCS HE Ha OCHOBE

Tpeyrojbuuku. | IIpuzHaku nono6us TPEYroJpHUKOB. PaccMoTpeTrs | mpeoOpa3oBaHusi 1oJ00Ms, a dYepe3 paBEHCTBO YIJIOB W

(20 yacoB) TPEYroJIbHUKOB. MPU3HAKU TT0100us MPOTMOPIMOHATBHOCTD CXOJICTBEHHBIX CTOPOH.

[Ipumenenue nogoodus K TPEYTOJIBLHUKOB U UX [Tpu3Haky nogo0us TPEYTrOJIBHUKOB JOKA3bIBAIOTCS C TIOMOUIBIO
JI0Ka3aTeNIbCTBY TEOPEM U npuMeHeHust. Crienarpb nepBblid | TeOpeMbl 00 OTHOIIEHUH IJIOLIAAEH TPEYrOJbHUKOB, UMEIOIINX IO

pemienuo 3a1a4y. Cunyc, 11ar B OCBOCHUH yJallluMUCS paBHOMY YIIIy.
KOCHUHYC Y TaHT€HC OCTPOrO | TPUTOHOMETPUYECKOTO Ha ocHoBe mnpu3zHakoB noaoOusi JOKa3bIBAE€TCA TEOpEMa O
yria npsMOyroJIbHOTO anmnaparta reoMeTpHUu. CpEIHEN JTUHUM TPEYTrOJIbHUKA, YTBEPIKIECHUE O TOUKE MEpeceueHus
TPEYrOJbHUKA. MEeJUaH TPEyroJibHUKa, a TakXke JBa  YTBEPXKICHUS O
MIPOMOPLIMOHAIBHBIX OTpe3Kax B MPSIMOYTOJIBHOM TpPEYroJIbHUKE.
Haétrca mpencTaBleHHE O METOAE Moao0Ms B 3ajJadax Ha

IIOCTPOEHHUE.

B 3aknroueHue TeMbl BBOASTCS 3JEMEHTHl TPUTOHOMETPUU —
CUHYC, KOCHHYC M TaHI€HC OCTpPOro yrja IpsMOYTOJIbHOTO

TPEYTrOJIbHUKA.
OKpyKHOCTD. B3auMHoe pacniosioxxenue Pacimputs cBeaenus 06 B nanHOM Teme BBOAWUTCS MHOIO HOBBIX IIOHATHM U
(15 gacoB) MPSIMON U OKPY>KHOCTH. OKPY>KHOCTH, ITOJTy4E€HHBbIE paccMaTtpuBaeTcsi ~ MHOTO YTBEpKICHUH, CBA3aHHBIX  C

KacarenbHast Kk OKpyXHOCTH,
€€ CBOMCTBO U IPU3HAK.
HGHTpaJIBHI)IC U BIIMCAHHBIC

y4aluMHUCs B 7 Ki1acce.
N3yunth HOBBIE (PAKTHI,
CBSI3aHHBIE C OKPY)KHOCTHIO.

OKPY)KHOCTBIO. JlJI1 MX YCBOEHHUs CcleQyeT YAEIUTh Oo0blIoe
BHUMAaHHUE PELICHUIO 3a7a4.
Y TBepKIEHUS O TOUKE MepeceuyeHnss OMCCEKTPUC TPEYrOJIbHUKA
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yribl. Yetsipe
3amMedaresIbHbIe TOYKU
TpeyroJibHuKa. Brincannas u
OIMCaHHAasl OKPYKHOCTH.

[To3HakOMUTH yyamuxcs ¢
YETBIPbMsI 3aMEYaTeIIbHBIMU
TOYKaMH TPEYrOJIbHUKA.

TPEYroJIbHUK W ONMCAHHOM OKOJO HEro,

U TOYKEC IMEPCCCUCHHA CCPCAMHHBIX NCPICHAUKYIIAPOB K CTOPOHAM

TPECYroJIbHUKA BBIBOIATCA KaK CJICACTBHA U3 TCOPEM O CBOMCTBAxX

OMCCEeKTPUCHI yIiIa W CEPEIUHHOTO MEPHEHAUKYISIpa K OTPE3KYy.
Teopema 0 TOUKEe TMepecedeHUs: BBICOT TPEYroJbHUKA (MU HX
HpOIIOJDKCHPIfI) JOKa3bIBACTCA C IMOMOIINBIO YTBECPKIACHUA O TOYKE
IIEPECEUEHUS CEPEAUHHBIX IEPIIEHIUKYIIAPOB.

Hapsiny ¢ Teopemamu 00 OKpPY)KHOCTSX, BIIHMCAaHHOM B
paccMaTpuBaroTCs
CBOMCTBO CTOpPOH OINMCAHHOTO YETBIPEXYrOJIbBHUKA W CBOMCTBO

YTJIOB BIIMCAHHOT'O qupréXYTOJIBHI/IKa.

9 kaacc (68 yacon)

Ne | Ocnoenas mema Cooeporcanue 0dyuenus Ocnosnasn yenn Xapaxkmepucmuka Kypca.

1 | BekTopsl. ITonsatue BexTopa. PaBeHCTBO Hayuuts ygammxcs Bekrop omnpenensieTcss Kak HalpaBJICHHBIA OTPE30K U
Meton BEeKTOPOB. CIIO)KEHHE U BBITIOJTHATH ACUCTBUS HAJ[ | ACWCTBUS HAJl BEKTOpPAMM BBOJSTCS TakK, Kak ATO MPUHSATO B
KOOP/AUHAT. BBIYUTAHUE BEKTOPOB. BEKTOPAMH KaK ¢dusmke, T.e. Kak JEHCTBUS C HAMpPaBICHHBIMU OTPE3KaMHU.
(18 yacoB) YMHOKEHUE BEKTOPA HA YUCJIO. HAaNpaBJIECHHBIMU OcHOBHOE BHUMAaHHUE JOJHKHO OBITh y/AENEHO BBHIPAOOTKE YMEHUI

Paznosxenue BekTopa 1o AByM OTpPE3KaMH, YTO BaKHO JUIsl | BBIMIOJIHATH ONEpalliy HaJ BEKTOpaMH (CKJIAJIbIBATh BEKTOPHI MO
HEKOJUJTUHEAPHBIM BEKTOPAM. MIPUMEHEHHUS BEKTOPOB B MpaBUjiaM TPEYroJbHUKA W MapajuieliorpaMma, CTPOUTH BEKTOP,
Koopaunats! BekTopa. ¢usuke. [To3HAKOMHUTE C paBHBIA PA3HOCTH JBYX JaHHBIX BEKTOPOB, a TAaKXe BEKTOD,
[Ipocreitmme 3agauun B HCIIO0JIb30BAHUEM BEKTOPOB | PaBHBIN MPOU3BEACHHUIO JAHHOTO BEKTOpa Ha JJAHHOE YHUCIIO).
KOOp/AMHATaX. Y paBHEHUS Y METOJIa KOOPJUHAT IIPU Ha npumepax moka3biBaeTcs, KaK BEKTOPbHl  MOTYT
OKPYXHOCTH U TIPSIMOIA. pEIIECHUN TEOMETPUUYECKUX | IPUMEHSTCS K pELICHUIO FeOMETPUUECKHUX 3a/1a4.
[IpuMeHeHne BEKTOPOB U 3a/1ay. Hemonctpupyercss 3(pPeKTUBHOCTh TpUMEHEHUs G(HOpMyn s
KOOP/JMHAT NP PEIICHUH 3a/1a4. KOOpPJMHAT CpPEANHBI OTPE3Ka, PACCTOSIHUS MEXIy JIByMs
TOYKaMH, YpPaBHEHUH OKPYXKHOCTH U TNPSIMOM B KOHKPETHBIX
reOMETPUUECKUX 33a7a4ax, TeM caMbIM jaalTcs mpejcraBiieHue oo
W3YYCHUU T€OMETPUYCCKUX (QUTYP C TIOMOIIBIO aJIreOpBhI.

2 | CooTHOLIEHUE CuHyc, KOCHHYC M TaHT€HC yrJa. Pa3Buth ymeHue yuammxcs Cunyc U KocuHyc mo6oro yriaa or 0° mo 180° BBomsTcs ¢
MeXKY Teopemsl CHHYCOB M KOCHHYCOB. IPUMEHATD MOMOIIBIO €IMHUYHON MOJYOKPYKHOCTH, JOKA3bIBAIOTCS TEOPEMBI
CTOpOHaAMH 1 Permenne TpeyroabHUKOB. TPUTOHOMETPHYCCKHH CHHYCOB U KOCHHYCOB U BBIBOJUTCS €I 0/1Ha (hopMyIIa TUIOIATN
yriiamm CkassipHOE POM3BEICHNE alrapar npy pemeHn TpeyroibHUKa (MOJIOBUHA MPOU3BENICHUS JBYX CTOPOH Ha CHHYC
TPpEyrojibHUKA. BCKTOPOB U €0 IPUMCHCHUC B rCOMETPHUICCKUX 3aaa4. yriaa MeExXIy HI/IMI/I) 10T anmnapar NPUMEHSETCS K PELIEHUIO
CkansipHoe r€OMETPUUECKHX 3a/1avyax.
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npou3BeeHue
BEKTOPOB.
(11 yacoB)

TPEYTOJIbHUKOB.

CkansipHOoe pOU3BEICHNE BEKTOPOB BBOJUTCS Kak B (pusmke
(mpowu3BenieHNEe JJIMH BEKTOPOB Ha KOCHHYC yIJIa MEXIy HHMH).
PaccmarpuBaroTcsi CBOWMCTBA CKAISIPHOTO TPOM3BEICHHUS U €ro
MPUMEHEHHE TIPU PEIICHUU TeOMETPUIECKUX 3a/1a.

OcHOBHOE BHMMaHHE CIEIYeT YJEIUTh BBIPAOOTKE MPOYHBIX
HaBBIKOB B TPHUMEHEHHH TPUTOHOMETPHUUYECKOTO armrmapara Mpu
pelIeHNH TeOMETPUIECKUX 3a1au.

Juauna
OKPY’KHOCTH U
IJIOIA1b
Kpyra.

(12 yacoB)

[IpaBuibHBIE MHOTOYTOJIBHUKH.
OKpyXHOCTH, OTIMCAHHAsA OKOJIO
[IPaBHJIBHOTO MHOTOYTOJIbHUKA U
BIMcaHHas B Hero. [locTpoenue
IIPaBUJIBHBIX MHOTOYT OJIbHUKOB.
Huna okpyxHoctu. [Inomans

Kpyra.

Pacmmputs 3HaHue
YYaILUXCS O

MHOT'OYT OJIbHUKAX.
Paccmotpers nousTHs
JUIMHBI OKPYKHOCTHU U
IJIOIIAIU Kpyra u
(hOPMYITBI TSI KX
BBIYUCIICHUS.

B nHawame TeMbl Jaércs  OmpeAeNieHHE  IPAaBUIIBHOTO
MHOTOYTOJIFHUKA U PACCMaTPUBAIOTCS] TEOPEMBI 00 OKPYKHOCTSX,
OIIMCAaHHOM OKOJIO IIPaBUJIILHOTO MHOTOYIOJIbHUKA U BIIUCAHHOU B
Hero. C NOMOIIIbIO ONMHUCAHHOM OKPYKHOCTH PELIAOTCs 3aJadu O
MIOCTPOEHUH MPABUIBLHOTO IIECTUYIOJbHUKA U MPAaBUIBHOTO 27 -
YTOJIBHHUKA, €CJIN JJaH MPABUIIBHBIA 7 -YTOJIbHUK.

DopMyiIbl, BBIpaXKarolue CTOPOHY IIPAaBUIJIBHOTO
MHOT'OYTOJIbHHKA U PaJnuyC BIIMCAHHOM B HErO OKPYKHOCTH 4epe3
paguyc ONMCAaHHOM OKPYKHOCTH, MCIIOJIB3YIOTCS IPU BBIBOJIE
dopMyn UIMHBI OKPY)KHOCTHM U IUIOIIAAM Kpyra. BsiBojg
ONUPAETCS HA MHTYUTHUBHOE IIPEJICTABICHHE O Ipelene: IpH
HEOTPAaHUYECHHOM YBEJIMYEHUM 4YHUCIAa CTOPOH IIPABUIIBHOIO
MHOT'OYTOJIbHHKA, BIIMCAHHOIO B OKPYXHOCTb, €r0 IEpUMETP
CTPEMMTCS K JUIMHE 9TOM OKPYKHOCTH, a IUIOLIAAb — K IUIOLIAAN
Kpyra, OrpaHHYE€HHOI0 OKPYXHOCTBIO.

JBHKeHM.
(8 yacoB)

OTtoOpakeHne TIOCKOCTH Ha ceOsl.

[Tonsarue nuxenus. OceBas u
LIEHTpaIbHAsi CHMMETPHH.
[TapamtenpHbIN IEPEHOC.
[ToBopot. Hanmoxxenus u
JBKEHMUSL.

[To3HakOMUTH yyamuxcs ¢
IMOHSATHEM JIBHXKCHUS B €TO
CBOMCTBAaMH, C OCHOBHBIMH
BHUaMHU JIBIDKECHUH, CO
B3aHMOOTHOIIICHUM
HaJIOXKECHWUM U JBMKCHUM.

JIBIDKEHHE  IUIOCKOCTH  BBOJHUTCA  KaK  OTOOpa)keHHe
IJIOCKOCTU Ha ce0sl, COXPaHAIOIIEe PacCTOSHUE MEXAY TOUKAMH.
IIpy paccMOTpeHMH BHJIOB JBUKEHUHW OCHOBHOE€ BHHMMAaHUE
yenseTcsl MOCTPOCHUI0 00pa3oB TOYEK, NPSMBIX, OTPE3KOB,
TPEYrOJIbHUKOB TIPU  OCEBOM M LEHTPAJIbHOM CHUMMETPHUSX,
napajyieIb-HOM TiepeHoce, moBopote. Ha addexTHsIx mpumepax
MOKa3bIBA€TCSl  NPUMEHEHWE  JIBWKEHUI  MpU  pEUICHUU
r€OMETPUUYECKHX 3a/1a4.

[loHATHE HANOKEHHsSI OTHOCHUTCS B JAHHOM Kypce K YMCIY
OCHOBHBIX NOHATUH. JloKa3pIBaeTcs, YTO MOHATHS HAJIOXKEHUS U
JBYDKEHUS  SIBJISIIOTCS.  SKBHBAJCHTHBIMH: JF000€ HaJOXKEHHE
ABIISICTCS  JIBIDKEHHEM TUIOCKOCTH UM oOparHo. M3ydenue
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J0Ka3aTCJIbCTBa HE ABJIACTCA O6$I321TCJIBHI)IM, OQHAKO CJICAYyCT
PACCMOTPCTH CBA3b MMOHATUN HAJIOXKCHUS U TBHKCHUS.

00 akcuomax

becena 06 akcmomax reomeTpuu.

Jatb 6o1ee Tirybokoe

B naHHOI TeMe paccka3blBaeTCs O PAa3JIMYHBIX CHUCTEMax

reoMeTpuu IPEJCTAaBICHUE O CUCTEME | aKCMOM TIE€OMETPUH, B YAaCTHOCTH, O PA3JIMYHBIX crocobax
(2 yaca) aKCHUOM IUVIAHUMETPUU U BBEJICHUS MTOHATHUS PaBEHCTBA QUTYD.

AKCHOMAaTHYECKOM METOJE.
HauvanbHble IIpeamer crepeomerpun. JlaTh HayaJIbHOE PaccmMoTpeHne mnpocTeHIMX MHOTOIPAaHHUKOB — (IIPU3MBIL,
cBeJeHUs U3 I'eomerpuueckue Tena u MIPEJICTaBJICHNE O TeJlaX U | MapajjiesienuIesa, TUpaMHIbl), a TakKKe Tel M IMOBEPXHOCTEN
cTepeoMeTpPUH. | IOBEPXHOCTH. MHOrOrpaHHUKH: MIOBEPXHOCTAX B BpamieHus (IMIMHIpA, KOHYyca, cdepsl, mapa) MpOBOIUTCS Ha
(8 yacos) IpU3Ma, HapajljeaenuIe], IIPOCTPAHCTBE. OCHOBE HAarJsAHbIX NPEICTABICHUN, O€3 MPHUBJICUEHUS AKCHOM

nupamuaa, GopMyJsl ISt
BbIYMCIIEHUS UX 00BEMOB. Tena u
MTOBEPXHOCTH Bpalll€HUS:
LWIMHJP, KOHYC, cdepa, map,
(bopMyIbI TSl BRIYUCICHUN HX
IIJIOIIAIEH TOBEPXHOCTEN U
00BEMOB.

[To3HakoOMUTH yyamuxcs ¢
OCHOBHBIMH (pOpMYyTaMH
JUIl BBIYMCIICHUS
IJIOIIAIeH TOBEPXHOCTEN
1 00BEMOB TeN

crepeomeTpun. PopMymbl JIJIsT BBIYUCICHUS 00BEMOB yKa3aHHBIX
TeJ BBIBOAATCS Ha OCHOBe IpuHIMMa KaBambepw, GopMyinsl ais
BBIYUCIICHUS TUIONIQed OOKOBBIX TMOBEPXHOCTEH IWIMHApPA U
KOHYyCa TOJIYYaroTCsl C MOMOIIBIO Pa3BEPTOK ITHX MOBEPXHOCTEH,
dbopmyna romaau chepsl IPUBOIUTCS 0€3 000CHOBAHMSI.
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II1. KanengapHo-teMmaTnyeckoe IJIAHUPOBAHUE. 7 KJIace

Ne
ypoka

Jlata mo
IUIAHY

Jlata mo
pakry

Copep:xanue yueOHOro MaTepuasia

IIpumeyanue

Hauyanbuble reomerpudeckue ceegerusi (10 u)
-CUCTEMATHU3UPOBATh 3HAHUS YUaIIUXCs 00 OCHOBHBIX CBOMCTBAX MPOCTEUIIINX TEOMETPUICCKUX (PHUTYD

- BBECTH NIOHSTHE PAaBEHCTBA (pUTy]

D.

1 HauanbHble reomMeTpruiecKue CBEICHUS
2 TTpsivas 1 0Tpe3ok I'masa I, §1, Borpocsr 1 — 3,
’ Ne4, 6,7
3 I'maBa I, §2, Borpocer 4 — 7,
Jlyd m yrox. Nel0, 11,§13 ’
4 C I'masa I, §3, Bompocer 8 — 11,
pPaBHEHHE OTPE3KOB U YIJIOB Nel7, 18, 20
5 I'nasa I, §4, Borpocsr 12 —
N3mepenne oTpe3koB 13, Ne27. 28, 30
6 I'masa I, §5, Bompocsr 14 —
N3mepenue yriios 16, Nod2, 48, 49
7 o) CMexHbIe U BEPTUKAJIbHBIE YTJIbI T'naga 1, §6, sorpocer 17 -
> 7 18, Ne62, 65, 68
8 % Tepmen I'nasa I, §6, Borpocsr 19 —
3 PICHIUKYISIPHBIC TIPSMBIC 21, Ne6d. 67. 69
? Pemenue 3agau no reme: HavanbHble reOMETPUYECKUE CBEICHUS Tnagal, §1 6, Bonpocer 1
’ 21, Ne23,32,70
10 I'maal, §1 — 6, Bompock! 1 —

Konmpononas paooma Nel «Hauanvhvie 2eomempuueckue cee0eHu )

21, Ne23, 47, 62

Tpeyronbuuku (17 4)
-chopMHpoOBaTH YMEHHE T0KA3HIBATh PABEHCTBO JAHHBIX TPEYTOJIBHUKOB, ONIMPAsCh HAa N3yYCHHBIEC IPU3HAKH;
-0TpaboTaTh HABBIKH PENICHHS MPOCTEHUIINX 3a/1a4 HA TIOCTPOCHUE C TOMOIIBIO IIUPKYIIS U IMHEHKH.

11

12

13

OKTSIOpB

TpeyrosbHUK. BUJIbI TPEYyrONIBHUKOB.

I'maBa Il, §1, Bonpocsr 1 —4,
Ne94, 98

IIepBblil IpU3HAK paBEHCTBA TPEYTOJIBHUKOB

I'maBa Il, §1, Bonpocsr 1 —4,
Ne90, 93, 95

Pemrenne 3a1a4 Ha nepBbIi NIPU3HAK PAaBEHCTBA TPEYTOJIBHUKOB

I'maBa Il, §1, Bompocs! 1 —4,
Ne96, 97
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14 N I'masa II, §2, Bompockr S — 6,
[lepnenukynsap kK npsiMoit Nol00. 105. 98
15 I'masa II, §2, Bompockr 7 — 9,
Mennanbl, OMCCEKTPUCHI M BBICOTHI TPEYrOJIbHUKA Nol01. 102. 103
16 CaoiicTBa paBHOOEIPEHHOTO TPEYTrOJIbHUKA I'masa II, §2, Bompockr 10 —
13, Ne108, 112
17 Pemenue 3a1a4 Ha IpUMEHEHNE CBOMCTB paBHOOEIPEHHOTO TPEYroJIbHUKA I'maa I1, §2, Borpocs! 10 —
13, Nel14, 119
18 N I'masa II, §3, Bompockr 10 —
Bropoii npu3Hak paBeHCTBA TPEYTrOJIbHUKOB 14. Nol21. 123. 124
19 TpeTuii NprU3HaKu paBEHCTBA TPEYTOJIbHUKOB I'nasa II, §3, Bompockr 14 —
. 15, Ne135, 136, 138, 139
20 & Pemrenne 3aga4 Ha IpUMEHEHUE BTOPOTO U TPETHETO NMTPU3HAKOB PABEHCTBA I'masa I1, §3, Bompocs! 14 —
R
2 TPEYTroJIbHUKOB 15, Nel168, 171, 172
21 Pemrenne 3a1a4 Ha Bce IPU3HAKU PABEHCTBA TPEYTOJILHUKOB I'masa 11, §3, Bompocs! 1 —
15, Ne162, 166
22 OKpY>KHOCTD I'maBa I, §4, No145, 146
23 ITocTpoeHus HUpPKysIEM U JTMHENKON I'nasa I, §4, Ne180, 181
24 3ajaun Ha MOCTPOEHUE I'maBa Il, §4, Ne155, 153
25 I'nasa II, §4, Borrpockr 16 —
Pemrenne 3agau Ha nocrpoeHue 1
Vol
26 & I'masa I, §1 — 4, Bompocsr 1
S Pemenue 3ana4 no teme « TpeyroibHUKN» 1
0]
27 = I'maBa Il, §1 — 4, Bonpocsr 1

Konumponvnan paboma No2 «Tpeyzonvnuxu. Ilpuznaku pasencmea)

-21

MapanieabHbie npsamsbie (13 u)
-1aTb CUCTCMATHYCCKUEC CBCACHUS O TAPAJIJICIIbHOCTH IIPSAMBIX
-BBCCTH aKCHOMY I14]

PAJIJICTIbHBIX ITPAMBIX.

28 Ornpezenenue napauieabHbIX MPSMbIX. I'masa II1, §1, No189, 190
29 " [Ipu3Haky nmapajuieIbHOCTH IBYX MPSMBIX I'masa III, §1, Bompocer 1 —
& 6, Ne194
30 o Pemrenne 3a1a4 Ha IpUMEHEHNE IPU3HAKOB M1APAJUIEIIBHOCTU JBYX MPSAMBIX I'masa III, §1, Bompocer 1 —
= 6, Ne193, 213
31 IIpakTrueckue crnocoObl MOCTPOEHMSI MAPAIITIEIIBHBIX IPSIMBIX e TIL €1 e 1
IJiaba 111, 81, DUlllJUb 1
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6, Ne214, 215

32 Pemrenne 3ana4 Ha IPU3HAKY NAPAIIIEIBHOCTH IIPSIMBIX I'maBa III, §1, Bompocer 1 —
6, Ne216, 217
33 AKcroMa napauleIbHbIX IPSIMbIX Tnasa 111, §2, Bonpocet 7 —
11, .Ne201, 203
34 Pemrenne 3a1a4 Ha IpUMEHEHNE aKCHOM ITapaJUIECIbHBIX MPSMBIX Tnasa I, §2, Bonpocet 7 —
. 11, Ne202, 213
35 § Teopemsl 00 yriax, 00pa30BaHHBIX ABYMs MapalljeIbHBIMU MPSIMBIMHU U CEKYILIEH Tnasa 11, §2, sonpocet 12 -
z P yriax, oop ABYMA TIap P yHier. 15, Ne208, 209
36 3akperieHre TeopeMbl 00 yriax, 00pa30BaHHBIX JABYMS HapajlieIbHbIMU IPSIMBIMU U I'masa III, §2, Bonpockr 12 —
CEeKyIIeH. 15, Ne212, 215, 216
37 Pemenue 3a1ay Ha IpUMEHEHHE TEOPEMBI 00 yriax, 0Opa3oBaHHbBIX ABYMs I'masa III, §2, Bompockr 12 —
MapaJyIEIbHBIMU NPSIMBIMU U CEKYIIEH. 15, Ne218, 221
38 . I'maa III, §1 — 2, BompocCs
Pemenue 3a1a4y Ha IPU3HAKU U CBOMCTBA MApaJUIEIbHBIX IPSIMbBIX
1 — 15, Ne220
39 I'maa III, §1 — 2, Bompocs
2 Pemenue 3anau no teme: IapamiensHble npsiMble 115
<
40 E Konmponvnan paboma Ne3 «Ilapannenvnvie npamole» I;JI_al;as L, §1 =2, Bompocer

CooTHoOmIeHUs1 MKy CTOPOHAMH M YIJIAMM TPeyTroJbHUKOB (204)
- PaCUIMPUTh 3HAHUS YYalIUXCs O TPEYTrOJIbHUKAX.

41 CymMa yriioB TpeyroJibHUKa I'maa IV, §1, Ne226, 227

42 Pemenue 3a1a4 Ha HaX0XKJAEHUE CYMMBI YIJIOB TPEYTrOJIbHHUKA I'maBa IV, §1, Ne229, 230

43 BHIb1 TpeyrobHHKOB I'maa IV, §1, Bonpocsr 1 —
5, Ne234, 235

44 CooTHOIIIEHHS MEXIY CTOPOHAMH U YTJIaMU TPEYroJbHUKA I'masa IV, §2, Bonpocsr 6 —
8, No238, 241

45 % HepagenctBo TpeyrosbHuKa I'masa IV, §2, Bonpocsr 1 —

2 9, Ne248, 250

46 = Konmponvnan paboma Ned «Cymma yenoe mpey2oibHuKa) I'masa IV, §2, Bonpocsr 1 —
9, Ne252, 253

47 CBoiicTBa IPSIMOYTOJILHBIX TPEYTOJIHLHUKOB I'masa 1V, §3, Bonpocsr 10 —
11, No256, 258

48 .

a2 I\ & I
I

Tan 2 oarranars 1
JIabd TV, NI, bOTPOUBI T




11, Ne259, 260
49 I'masa 1V, §3, Bonpocsr 12 —
[IpusHaku paBeHCTBA MPSMOYTOIBHBIX TPEYTOJILHUKOB 13. No264. 265
50 I'masa 1V, §3, Bonpocsr 12 —
Pemrenue 3a1au Ha mMpuMEHEHUE TPU3HAKOB PABEHCTBA MPSIMOYTOJBLHBIX TPEYTOJIbHUKOB 13. No297. 299
51 PaccrosiHre OT TOYKH 10 IPSAMOM. I'masa 1V, §4, Bonpocsr 14 —
16, Ne272, 274
52 Paccrosinne mexy napamiebHbIMUA NPSIMBIMHU. I'masa 1V, §4, Bonpocsr 17 —
20, Ne277, 278
53 [TocTpoeHune TpeyroJibHUKA MO TPEM JIEMEHTAM I'masa 1V, §4, Bonpocsr 21 —
22, Ne287, 308
>4 % [IpakTuueckas paboTa Mo MOCTPOCHUIO TPEYTOJIbHUKA 110 TPEM DIIEMEHTAM Tnasa IV, §4, sompocer 21 —
3 P P P eyt P 22, Ne290, 309
>3 Pemenue 3aga4 Ha NOCTPOEHHUE TPEYTOJIBHUKA IO TPEM JIEMEHTAM Tnasa IV, §4, sompocer 21 —
22, No314, 315
36 Pemrenne 3a1a4 Ha NOCTPOEHUE TPEYTOJIBHUKOB Tnasa IV, §4, sompocer 21 —
22, Ne291
57 I'masa 1V, §4, Bonpocsr 21 —
Pemrenue 3a1au Ha MpUMEHEHUE COOTHOIICHHUSI MKy CTOPOHAMHU U YTJIaMHU TPEYTOJIbHUKA 27 No307. 310
>8 Pemrenne 3aga4 Ha IPsAMOYIOJIBHBIE TPEYTOJIBHUKHU Tnasa IV, §4, sompocer 21 —
22, No261, 269
59 I'masa 1V, §4, Bonpocsr 1 —
2 Pemenue 3anau no teme «Cymma yriioB TpeyrojbHHUKa» 2
60 qf:i Konumponvnan paboma Ne5 « Coomuouienusn mexicoy cmopoHamu u y2iamu I'masa 1V, §4, Bonpocsr 1 —
< Mpey20IbHUKA) 22
IloBTOpEHHE

-CUCTeMAaTHU3aIus 1 000011IeHre TTOTYYeHHBIX 3HaHUM 3a Kypc TeoMeTpHH 7 Kiacca

-pCIICHHUEC 3a/Ja4 110 BCEM TEMaM

-IMIPUMCHCHNEC N3YYCHHBIX CBOMCTB B KOMILJIEKCE Ipu pCUICHUHA 3a/1a4.

61 I'masa I, §1 — 4, Bompocsr 1
. Pemenue 3ana4 o teme «TpeyronbHUKI 1
=
62 g I'maa III, §1 — 2, BompocCsI
g Pemmenue 3anau no teme: «llapamienbHble IpsMbIey» L_15
= _
63
Pemenne z3anaua no remMe: «IHnavMovrons LI THheVIoTE HIUKID) IT'maga IV 84 pomnocyr l —
FSHHEHHUE 3a4aYHO-FEM S PAMOYFOHLHLIC TP YFOHALHIKE +HHaBa V4 BOHPOChl+
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64 I'masa 1V, §4, Bonpocsr 14 —
Pemenwue 3a1a4 o Teme: « COOTHOIIIEHUST MEXK]Ty CTOPOHAMU M YTIIAMHU TPEYrOJIBHUKA 2

65 I'masa 1V, §4, Bonpocsr 1 —
Hmozosasn konmponwvuasa paboma Neb 2 > §4, P

66 Pemenue 3a1a4 o Teme « TpeyrobHUKN

67 Pemenwue 3a1a4 o Teme: «[lapayuienbHbie MPSIMbIC)

68 ’<§ Pemenwue 3am1au o Teme: «[IpsIMOYTOTbHBIE TPEYTOJTBHUKID)

69
Pemenwue 3a1a4 o Teme: «COOTHOIICHHE MEXTy CTOPOHAMH U YTIIAMH TPEYTOJIBLHUKA))

70 3aHMMaTeabHas TeOMETpUs

KanengapHo-TteMaTH4YeCcKoOe MJIAHNPOBaHue. 8 Kjacc

Ne | Jlara | [dara Tema ypoka. Mpumeyanue
ypo no no
Ka | miany | gakry

BBoanoe noBropenue 2 4

OcHOBHbIE BU/IbI Y4€OHOU JNEATEIHHOCTH:

CUCTEMATHU3UPOBATh 3HAHUS YIAITUXCS O TPOCTEHUIITUX TEOMETPHUECKUX (PUTYypax U UX CBOKWCTBAX.
BBIPa0OTATh YMEHHUE JOKA3bIBaTh PABEHCTBO TPEYTOJHLHUKOB C IIOMOIIBI0 H3YYCHHBIX MTPU3HAKOB.

1

2

HauanbHbie rCOMETPUICCKUC CBCACHU A

TpeyronbHUKN

YerpipexyroJbHuKku 14 u
OcHoBHbIE BUbl yIEOHOU €ATEIBHOCTH!
M3YYUTHh HanOoJjee BaXKHbIE BUBI YETHIPEXYT OJIBHUKOB- TTApAIJIENIOrpaMM, MPSIMOYTOJIbHHUK, pOMO, KBaJpaT, TPAIEIUIO.

JaTh MpejicTaBieHne o GUrypax, o0mamaronieil 0CeBOM MM IIEHTPATLHO CHMMETPHUEH.

3 = MHOroyroapHuK. BeIITyKiiblil MHOTOYTOJIBHUK.
4 § & YeThlpexyroJIbHUK
5 [Tapannenorpamm.
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6 CBoiicTBa mapajuiesiorpamma

7 [Ipu3Haku napajuresorpamma

8 Tpanenus

9 Teopema ®aneca

10 Pemrenue 3anau o reme YeTblpexyroJbHUKH

11 a IIpssMOyronpHUK

12 L§ Pom0 u kBagpar

13 g OceBas U IIEHTpaJIbHasl CUMMETPHUS

14 ° Pemenue 3a1a4y no teme Cummerpust

15 O6o06maromuii ypok no Teme YeTslpexyroabHUKH
16 KonTpoJsbHas padora Nel YerbipexyrojibHUKH

IInomane 14 4
OcHoBHbIE BUbl y4EOHOU AEATEIBHOCTH:
e BBIBECTH (DOPMYJIBI IUIOIIA 1N IPSIMOYTOJbHUKA, TApaJIeIOrpaMMa, TPEYroJIbHUKA, Tparelnu.
JI0Ka3aTh OJIHY U3 IVIaBHBIX TEOPEM reoMeTpuu- Teopemy Iludaropa.

17 [momaae MHOrOyrojabHUKa

18 [Tnomanp KBagpaTa v MPSIMOYTOIHHUKA

19 [Tnomanp nmapamienorpaMmma

20 2 Pemenue 3aga4 Ha HAXOXKICHHUE TUIOLIAIM MMapaJJIeorpaMma
21 | '§ Tnomas TpeyroJabHIKa

22 g Pemenue 3aga4 Ha HAXOXKICHUE TJIOMIAIA TPEYTOJIbHUKA

23 [Tnomane Tpanenuu

24 Pemenue 3a1a4 Ha HAXOKICHUE TUIOIIAINA TPATICIUU

25 Pemenue 3agau no reme I[nomann

26 A O6o06maromuii ypok no teme [Lmomaam

27 L§ Teopema [Tudaropa

28 ] Pemenwue 3ampau o Teopeme [Tudaropa

29 = Teopema, oOpaTHas Teopeme [Tudaropa

30 Kountpoabsnas padora Ne2 « [1nomanm MHOTOYTOIbHUKOBY.

ITonoOHbIe TpeyronbHuku 20 4
OcHoBHbIE BUbl y4EOHOH €ATEIbHOCTH:
® BBECTH [NOHATHE MOJOOHBIX TPEYTOJIbHUKOB.
® paccMOTPETh MPU3HAKU [10100US TPEYTOJIBHUKOB U UX IPUMEHEHHUSI.
® BBECTH 3JIEMEHTHl TPUTOHOMETPUHU- CUHYC, KOCUHYC U TAHT'€HC OCTPOT0 yIJa NPsIMOYTOJIbHOTO TPEYT OJIbHHUKA.
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31

IIponopumoHanbHbIE OTPE3KH

32 Omnpenenenre nMoa0OHBIX TPEYroJbHUKOB. OTHOIIIEHHE IJIOMIAIel T0J0OHBIX TPEYTOJIbHUKOB.
33 [lepBslii mpU3HAK 0100Ms TPEYTOJIBHUKOB
34 Pemenue 3a1a4y Ha nepBbIi IpU3HAK 000U
¥al
o =
35 55 Bropoii npusHak noao0us TpeyroJibHUKOB
36 = Pemenue 3a1ay Ha BTOpPOI MpU3HAK OO0
37 Tperuit npru3Hak nog00us TPEYroJbHUKOB
38 Pemenue 3a1a4y Ha TpeTuil mpU3HaK 10100us
39 Pemenue 3a1a4y Ha IpU3HAKK 1101001
40 | a4 Oo6o6maromuit ypok no teme [Ipu3Haku mo1o0ust TpeyroIbHUKOB
41 § KonTtpouabHnas padora Ne3 IlpusHaku noaqodus TpeyroJibHUKOB
/M
42 | & CpenHss TMHUS TPEyroJibHUKa
43 Pemenue 3a1a4y Ha BBIYMCIIEHUE CPEAHEN JTMHUM TPEYTOJIbHUKA
44 IIponopuroHanbHbIE OTPE3KU B IPSMOYTOJILHOM TPEYT OJIbHUKE
45 [IpakTUueckue MpUIOKEHUs MOI00HS TPEYTOJIbHUKOB
46 O nomo6un NpoU3BOIBHBIX QUTYP
47 CuHyc, KOCHHYC U TaHT€HC OCTPOrO yria MpsIMOYTOJBHOTO TPEYrOJbHUKA
48 § 3HaueHHe CHHyca, KOCHHYyca 1 TaHreHca s yriaos 30°, 45° u 60°
49 | = Pemenue 3a1a4 Ha COOTHOIIEHUSI MEX/1y CTOPOHAMH U yIJIaMH MPSMOYTOJIBHOTO TPEYTOJIbHUKA
50 KonTpouabHnas pabora Ned «IIpumenenne Teopun noaodust TpeyroibHuKoB. CooTHOMIEHUs!

MEXKAY CTOPOHAMH H YIVIAMHU IMPAMOYT'0JIbHOTO TPEYI'OJILHUKA)).

Oxkpy:kHOCTDb. 15 4

OcHoBHbIE BUbl yI4EOHOU €ATEIBHOCTH:

Pacmmputs cBeeHust 00 OKpYKHOCTH, TIOJTYyUEHHbIE yJalllUMUCS B 7 Kilacce.
N3yunth HOBBIE (PAKTHI, CB3aHHBIE C OKPY’KHOCTBIO.

I103HaKOMUTB y4aluxcs ¢ YEThIPbMsI 3aMeYaTeIbHBIMU TOUKAMHU TPEYTOJIbHHKA.

51 |

‘ B3anMHOe pacnosioKeHue NpsIMOU U OKPYKHOCTH
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52 KacarenbHas K OKpy>KHOCTH

53 CBOWCTBO KacaTeJIbHOM K OKPYXHOCTH

54 Pemrenne 3anau kacaTesbHON K OKPYKHOCTH
55 I'panycHas mepa 1yru OKpyKHOCTH

56 Teopema o BucaHHOM yriie

57 4 Pemrenue 3a1a4 0 BIUCaHHOM yIuIe

58 ?Ei CaolicTBa OMCCEKTPUCHI YIJIa U CEPEIUHHOTO MEPIEHIUKYIIAPA K OTPE3KY
59 | © Teopema 0 iepeceyeHUr BBICOT TPEYTrOJIbHUKA
60 BrnincanHast okpyXHOCTb

61 Pemienue 3a1a4 Ha BOMCAHHYIO OKPY>KHOCTD
62 OnucaHHast OKPYXHOCTb

63 Pemenue 3a1a4 Ha ONMCAaHHYIO OKPYKHOCTh
64 )CE O6o06maromuit ypok o teme OKpy>KHOCTb

65 KonTpouabHas padora NeS OxpykHOCTH

Hrorosoe nopropenue 54

OcHoBHbIE BUbl yI4EOHOU €ATEIBHOCTH:
e cucTeMaTu3alus U 0000IIeHre TOJIYUSHHBIX 3HAaHUM 3a KypC T€OMETpHUH 8 Kilacca
e pelIeHHE 33]a4 [10 BCEM TeMaM
® [IPUMEHEHHUE W3YYEHHBIX CBOMCTB B KOMIUIEKCE ITPH PEIICHUH 33]1au.

66 IToBTOpenue. YerbipexyroapHuku. [Tnomanu
67 IToBTopenue. Teopema Ilugaropa

68 )‘E [ToBTOpenue. [1ogoOHbBIE TPEYTOJBHUKH

69 HtoroBass koHTpoJIbHas paboTa

70 [ToBTOpenue. OKpyKHOCTh
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KaHeHI[apHO-TeMaTI/I‘IeCKOC INIAHUPOBAHHE. 9 kJjacc
e Jlata | JlaTa
i no no Copep:xanue yueOHOro MaTepuasia Ipumeuanne
ypoxa IVIaHY | paKTy

BBoanoe noBTopenue. (2 yaca)
-IIOBTOpEHHE, 0000IIEHNE U CUCTeMaTH3allHs 3HAaHWH, YMEHHIA ¥ HABBIKOB 32 KypC T€OMETpUH 8 Kilacca.

1

2

IloBTOpEHME YETHIPEXYTOJIbHUKOB

IToBTOpenue Teopemsl [ludaropa u pemenue 3amaay

BexTopsl. (8 yacoB)
-HAY4UTh 00Y4aroI]

HUXCs BBIIIOJIHATDH Z[GﬁCTBI/ISI HaJI BECKTOpaMM KaK HaIllpaBJICHHBIMH OTPE3KaMU

3 [Tonsartue BexToOpa.

4 OTkna/ipIBaHUE BEKTOpPA OT JAHHOM TOYKU

5 a CymMma JIByX BEKTOPOB

6 S CymMMa HECKOJIbKHUX BEKTOPOB

7 % Brrunranue BEKTOpOB

8 © YMHOKEHHE BEKTOpa Ha YHCII0

9 [IpuMeHeHre BEKTOPOB K PELICHUIO 33134
10 CpenHss TUHUS Tpanenuu

Metoa koopaunar. (10 yacos)
-IIO3HAKOMUTDH C MCIIOJIb30BAHUECM BCKTOPOB U METOJId KOOPAWHAT NPHU PCIICHUN T'COMCTPHUYICCKUX 3a/1aY.

11 PasnoskeHne BEKTOpa M0 IBYM HEKOJUIMHEAPHBIM BEKTOPam

12 Koopaunars! BekTopa

13 2. CBs13p MEXKJly KOOpAMHATaMU BEKTOpa M KOOPJMHATaAMH €ro Havyajla ¥ KOHIIA
14 Lg IIpocreiimme 3a1a4u B KOOpIMHATAX

15 | & Pemienue 3a1a4 METOI0M KOOPIHHAT

16 YpaBHEHHE OKPYKHOCTHU

17 YpaBHeHHE NPIMON

18 Y Pemenue 3a1ay. YpaBHeHue npsmoit

19 L% Pemrenue 3ana4. YpaBHEeHUE OKPYKHOCTH

20 T A Konmponvnas paboma Nel. Bekmopuvl. Memoo koopounam

CooTHomIeHUs1 MeK1y CTOPOHAMH M YIJIaMH TpeyroJbHuka.(11 yacos)
-pa3BUTh YMEHHE 00Y4AIOIKXCS MPUMEHATh TPUTOHOMETPUYECKHUI anmnapaT Npy pelIeHUH N'eOMETPUUECKUX 3a/1a4.

21 ‘mow‘

‘ CuHHyC, KOCHHYC W TaHI'€HC yria
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22 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO

23 @opMyITBI JUIsl BEIYUCIICHUS] KOOPMHAT TOUKH

24 Teopema 0 TIOMAAd TPEYTrOJIbHUKA

25 Teopema cuHycOB

26 Teopema KOCHHYCOB

27 A Pemenue tpeyronbpHukoB. 3amaya 1,2,3

28 L§ CkansipHO€ ITPOU3BEIEHNE BEKTOPOB

29 o CkansipHO€ ITPOU3BEIEHNE B KOOPAMHATAX

30 = Pemenue 3a1a4 Ha IPUMEHEHHUE CKAJISIPHOTO IPOU3BEICHUS

31 Konumponvnas paboma Ne2. Coomnouwienue mexncoy CmopoHamu u yenamu mpey2oibHuKa.

Ckanapnoe npouseedenue 6eKmopos

JimHa OKPYKHOCTH ¥ ILI0IAAbL Kpyra. (12 yacoB)
-paclIupuTh 3HAHUE 00YYAIOUIUXCS O MHOTOYTOJIbHUKAX;
-paccMOTPETh MOHATHUS JUIMHBI OKPYKHOCTH M IUIOIIAIA Kpyra U GOPMYIIBI 1715l UX BBIYUCICHUS.

32 IIpaBUIIBHBIT MHOTOYTOJIBHUK

33 OKpyXHOCTb, OIMCAHHASA OKOJIO MPAaBUIBHOIO MHOTOYTOJIbHMKA Y BIIMCAHHAS B IPABWIIBHBIN
. MHOTOYTOJIbHUK

34 g @opMynbl JUIsl BBIYUCIICHUS IJIOMIA N MPABHJIBHOTO MHOTOYT OJIbHUKA

35 E Pemrenne 3anad. IIpaBuiibHbIi MHOTOYTOJIBHUK

36 JUInHa OKPY>KHOCTH

37 Pemrenne 3amau. JyimHa OKpy»KHOCTH

38 [Tnomaap Kpyra u KpyroBoro cekropa

39 " Pemenue 3amay. [lnomanp kpyra

40 g Pemenue 3agau. [{immHa OKpy>KHOCTH.

41 5 Pemenue 3amay. [Tnomans kpyra

0 | O6o06maromuii ypok «JlnmHa okpykHOCTH. [Iomans kpyray

43 Konmponvnas paboma Ne3. Mnozoyzonvnuku. /[nuna oKpyscnHocmu u njaiouiaosb Kpyza

JIBu:keHus.(8 yacoB)
-TI03HAKOMHTH 00YUAIONTUXCS C TIOHITHEM JIBM)KCHUS U €T0 CBOMCTBAMHU, C OCHOBHBIMU BUJIAMH JIBIXKCHH, CO B3aUMOOTHOIICHUSIMU HAIOKCHHUH 1
JIBVKCHHH.

44 IlousiTue nBMXKEHUS
45 CBoiicTBa ABMKEHUI
46 S = Hanosxxenust u n1Br>xeHus
4 = =¥ >
7 [TapajutenpHBIN IEPEHOC
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48 Pemenue 3amau. [lapamienbHbiil mepeHoc
49 IToBopoTt

50 Pemenue 3amau. [loBopoT

51 Konmponvnas paboma Ne4. /leuscenus

HauvanbHble cBegeHNs U3 cTepeoMeTpui. (8 4acoB)
-1aTh HAYAJIBbHOC NMPCACTABJICHUC TCIIAX U MMOBCPXHOCTAX B IMPOCTPAHCTBC,
-MI03HAKOMUTBH 00Y4YaIOUIUXCsl C OCHOBHBIMU (JOPMYJIaMHM JUIsl BBIYMCIIEHHUS TUIONIA/IeH; TOBEPXHOCTEN U 00BEMOB TEIL.

52 IIpeamer crepeoMerpun. MHOrorpaHHUKHU
53 [Tpusma.
54 [Tapamnenenunesn. CBolicTBa MPSAMOYTOJIBLHOTO TTapaJUIeNIeIUIe/1a
55 2| [Tupamuna
56 2, Hunusap
57 | S Komyc
58 Cdepa u map
59 Pemrenne 3agad o reme « Tena BpameHus»
00 akcnomax reomeTpum. (2 yaca)
-71aTh 00JIee rIy00KOe NPECTABIEHNE O CUCTEME AKCHOM IIJIAaHUMETPUHU U aKCHOMaTHYECKOM METOJIE.
60 | An-1p OO0 akcrMoMax IIAHUMETPUH
61 | man Passurtne reomerpun

IMoBTOopenue. Pemenne 3aga4. (74acos)
-TIOBTOpEHUE, 0000IICHNE U CUCTeMaTH3allis 3HaHUI, YMEHUI 1 HaBBIKOB 3a Kypc reoMeTpuu 9 kiacca.

62 IToBTOopenue. TpeyroabHUKU

63 IToBTOpenune. OKpyKHOCTh

64 . IToBTOpenue. YeThIpexyroJbHUKH.

65 g Hmozosas konmponvnasn paboma

66 IToBTOpenue. BekTopsl

67 [ToBTopenune. COOTHOLIEHHS] MEXAY CTOPOHAMH U YIJIAMU TPEYTOJIbHUKA.
68 O06o006maromuil ypoxk.
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IV. IlepeyeHb y4eOHO-METOAMYECKOI0 U MATEPHAJIbHO-TEXHHYECKOr0 00ecreYeHusl.

[>]
E PexkBU3MTHI IPOrpaMMBbl YMK o0yuaromerocs YMK yuwurens
1. «CO0pHUK HOPMATUBHBIX 1. JI.C.AtanacsH u jp. 1. J.C.AtanacsiH u ap. «['eomerpus. YueOHuk st 7 — 9 KiiaccoB
JOKyMEHTOB. MaremaTuka. «['eomerpus. YueOnuk mist 7 — 9 o0m1eoOpa3oBaTeNbHBIX YupexkaeHuit», Mockaa, «IIpocsemenue»,
denepanbHbIil KOMIIOHEHT KJIacCOB 00111€00pa30BaTEIbHBIX 2013.
roCyJapCTBEHHOTO CTaHIapTa. yupexaeHuin», Mockaa, 2. JL.C.Atanacss u jip. «['eomerpusi: pabouas TeTpaab s 7 Kiaccay,
®denepanbHbIi Oa3UCHBIN «IIpocsemenuey, 2013 Mocksa, «IIpocsemienuey, 2015
y4eOHBIH MJIaH U TIPUMEpPHBIE 2. JI.C.Aranacsn u ap. «['eomerpus: | 3. b.I'.3uB u np. «'eomerpus. Junakruueckue Marepuaisl i 7
yueOHble miansl. [IpumepHbie pabouas TeTpanas ajs 7 Kiaccay, kiacca», Mocksa, «I[Ipocsenienue», 2014.
7 | mporpaMMsl IO MaTEMaTUKEY, Mockga, «IIpocsemenue», 2015 4. b.I".3uB u ap. «3anaun 1o reomeTpun ans 7 — 11 xnaccoy,
Mockaa, «/Ipoda», 2009. 3. b.I'.3uB u ap. «I'eomeTpusl. Mockaa, «IIpocsenienuey, 2014
2. T.A.bypmuctpona JuaakTudeckue Matepuaisl s 7 5. JL.C.Aranacsan u np. «M3ydenue reometpun B 7, 8, 9 kinaccax:
«IIporpammel Kyacca», Mocksa, «lIpocsemenue», | Mmeronuueckue pekoMeHnauuu. Kaura s yaurens», Mocksa,
0011e00pa30BaTEIbHBIX 2014. «IIpocemenuney, 2013
yupexaenuit. 'eomerpus. 7—-9 | 4. B.I'.3uB u ap. «3agauu no
KJ1accb». MocCkBa, reomeTpun uist 7 — 11 kimaccosy,
«IIpocsemenuey, 2011 Mocksa, «IIpocsemnienuey, 2014
1. «CO0pHUK HOPMATUBHBIX 1. JI.C.AranacsH u jp. 1. J.C.AtanacsiH u ap. «['eomerpus. YueOHuk st 7 — 9 KiiaccoB
JNOKyMEHTOB. MaremaTuka. «['eomerpus. YueOnuk mist 7 — 9 o0m1eoOpa3oBaTeNbHBIX YupexaeHuit», Mockaa, «IIpocsemenuey,
®denepalbHbIl KOMIIOHEHT KJIaCcCOB 00111€00pa30BaTENbHbIX 2013
roCyJapCTBEHHOTO CTaHIapTa. yupexaeHuin», Mocksa, 2. JL.C.Aranacss u ap. «['eometpusi: pabouast TeTpagb s § Kiaccay,
®denepanbHbIi Oa3UCHBIN «IIpocsemenuey, 2013 Mocksa, «IIpocsemienuey, 2015
y4eOHBIH MJIaH U IPUMEpPHBIE 2. JI.C.Aranacsn u ap. «['eomerpus: | 3. b.I'.3uB u np. «['eomerpus. Junakruueckne Marepuaisl i 8
] yueOHble maansl. [IpuMepHbie pabouas TeTpaas ajs 8 Kiaccay, kiacca», Mocksa, «I[Ipoceenienue», 2014.

MIPOTPaMMEI TI0 MAaTEMaTHKEY,
Mockaa, «JIpoda», 2009.

2. T.A.Bypmucrpona
«IIporpammel
0011e00pa3oBaTeIbLHBIX
yupexjieHuil. 'eomerpus. 7 —9
KJaccel». MockBa,

Mockga, «IIpocsemenue», 2015
3. b.I'.3uB u gp. «I'eomeTpusl.
JugakTudeckue MaTepuaibl s 8

Kiacca», Mockaa, «IIpocBenienue,

2014
4. b.I'.3uB u ap. «3agauu mo
reomerpun s 7 — 11 kimaccosy,

4. b.I".3uB u ap. «3anauu o reomeTpun aas 7 — 11 xnaccoy,
Mockaa, «IIpocsemienue», 2014.

5. JI.C.ArtanacsH u ap. «/13yuenue reomerpuu B 7, 8, 9 kiaccax:
MeToanYecKue pekoMeHaanuu. Kuura nis yunrens», Mockaa,
«IIpocBemenune».2013




«IIpocsemenuey, 2011

Mockaa, «IIpocsenienuey, 2014

1. «CO0pHUK HOPMATUBHBIX
JOKYMEHTOB. MaremaTuka.
®enepanbHbli KOMITIOHEHT
roCy/lapCTBEHHOI'O CTaHAApTa.
®denepanbHbIN Oa3UCHBIN
y4eOHBI IJIaH U IPUMEPHBIC
yueOHble maansl. [IpumepHbie
MPOTrpaMMBI TI0O MaTeMaTHKE,
Mockaa, «JIpoda», 2009.

2. T.A.bypmucrpona
«IIporpammel
0011e00pa3oBaTeILHBIX
yupexieHuil. 'eomerpus. 7 —9
KJaccel». MockBa,
«IIpocsemenuey, 2011

1. JL.C.AtanacsH u nip.
«['eomerpus. YueOnuk mist 7 — 9
KJIaCCOB 00111€00pa30BaTEIbHBIX
yupexaeHuin», Mocksa,
«[IpocBemenuner, 2013.

2. JI.C.AranacsH u ap. «I'eomerpusi:

pabouas TeTpans A 9 Kinaccay,
Mockga, «IIpocsemenue», 2015

3. b.I'.3uB u ap. «I'eomeTpusl.
JuaakTudeckue MaTepuaibl s 9
kacca», Mocksa, «IIpocBenienue»,
2014

4. b.I'.3uB u ap. «3a1auu 1o
reomerpun s 7 — 11 kimaccosy,
Mocksa, «IIpocsemnienuey, 2014

1. J.C.AtanacsiH u ap. «['eomerpus. YueOHuk st 7 — 9 KiiaccoB
o0mIeo0pa3oBaTenbHBIX YUpekaeHui», Mocksa, «[IpocBemienue»,
2013

2. JL.C.Aranacss u ap. «['eometpusi: pabouast TeTpagb As 9 Kiaccay,
Mockga, «IIpocsemienue», 2015

3. b.I'.3uB u gp. «I'eometpus. Jlunakrnueckue Mmarepuansl s 9
Kiacca», Mockaa, «IIpocsemenuey, 2014.

4. b.I".3uB u ap. «3anauu 1o reomeTpun aas 7 — 11 xnaccoy,
Mockga, «IIpocsemienue», 2014.

5. JL.C.Aranacsan u np. «M3ydenue reometpun B 7, 8, 9 Kinaccax:
MeToanYecKue pekoMeHaanuu. Kuura nis yunrens», Mockaa,
«[Ipocsemenuner, 2013.
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