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NMOACHUTEJNIbHAA 3AMNMUNCKA

Paboune mporpaMmbl OCHOBHOTO 00OIIero oOpa3oBaHUs 1O T'eo-
METPUH COCTABJICHBI Ha ocHOBe DyHIAMEHTAJILHOTO sApa ColepKa-
HUs o0miero oOpa3zoBaHus U TpeOoBaHU K pe3yJsibTaTaM OCBOCHUS
OCHOBHOH 00111€00pa3oBaTeIbHON MPOTpaMMBI OCHOBHOT'O OOIIIETO
oOpa3oBaHus, MPEACTaBICHHBIX B DenepaibHOM TOCyIapCTBEHHOM
o0pa3oBaTeIbHOM CcTaHAapTe oOmiero oopa3oBaHHsA. B HUX Takke
YUUTBHIBAIOTCSI OCHOBHEIC HUIEW U TTOJOKEHUs [IporpaMMBl pa3BUTHSA
u GOPMHUPOBAHUS YHUBEPCAJIBHBIX YUEOHBIX ASHCTBUH JJII OCHOB-
HOTO 001Iero oOpa3oBaHUs.

OBnameHUe y4YaIllUMHUCS CHCTEMOW TE€OMETPUUECKHX 3HAHUHN
U YMEHHI HEOOXOIMMO B ITOBCEIHCBHOW >KU3HU, I H3YUCHUS
CME)XHBIX TUCHHUIUINH U MPOJOJDKCHUS 00pa30BaHUS.

[MpakTuyeckas 3HAYMMOCTD IIKOJBHOT'O Kypca reOMeTpUun 00-
YCIIOBJICHA TEM, YTO €ro OOBEKTOM SIBJISIOTCS MPOCTPAHCTBEHHBIC

(opMBI 1 KONMMYECTBEHHBIE OTHOWICHUS ACHCTBUTEILHOTO MHpA.
T'eomeTpuueckas moAroToBka HeoOXoauMma jsi TIOHUMaHUS TMPHUH-
IIUITIOB yCTpOﬁCTBa 1 HUCIIOJIB30BaHUA COBpeMeHHOﬁ TEXHUKH, BOC-
OpUATHUS HAYYHBIX U TEXHHUYECKUX MOHSATHM W uaeil. Maremartuka
SIBIISICTCS SI3bIKOM HayKH W TeXHUKU. C e€ MOMOIIbI0 MOACIUPYIOT-
CsS U M3YYaIOTCs SIBJICHUS M MPOIECCHI, IPOUCXOSIINE B TIPUPOIE.

['eoMeTpust sIBISIETCSI OAHUM U3 OMOPHBIX IIPEIMETOB OCHOBHOM
IIKOJIBI: OHAa oOecrneunBaeT M3y4YeHHEe APYTUX NUCHUILUIMH. B mep-
BYIO OYepellb 3TO OTHOCHUTCS K IPEIMETaM E€CTECTBEHHO-HAYYHOTO

OHKJIa, B 4aCTHOCTHU K (1)I/I3I/IKG. Pa3zBurne I0TrHYECKOro MBIIIIIE-
HHS YYaIIMXCSl MPU 00yYECHUH T€OMETPHU CIIOCOOCTBYET YCBOCHHIO

IIPEeIMETOB TYMaHUTAapHOTO IuKia. [IpakTHyeckne yMeHUs U Ha-
BBIKA T€OMETPHUUECKOTO XapaKTepa HEOOXOIUMBI ISl TPYIOBOH Je-
SITEIBHOCTH U MPO(PECCHOHATBHON HOATOTOBKHU IIKOJBHUKOB.

PasButne y ydammxcsi TpaBHJIBHBIX IPEICTABICHHUH O CYII-
HOCTH M TIPOMCXOXKJICHUU T'€OMETPUUYECKUX aOCTpaKInii, COOTHO-
IICHUU PEalbHOTO W HACATBHOr0, XapaKTepe OTPaKCHUs MaTeMa-
TUYECKON HAyKOM SIBJIEHUM M INPOLECCOB PEAJbHOI0 MHpa, MECTE
TEOMETPUHU B CHCTEME HAyK M POJIM MaTeMaTHYECKOTO0 MOJEIH-
poBaHHS B HAyYHOM IMO3HAHWHM WU B MPAKTHKE CIIOCOOCTBYET (op-



MHPOBAHHIO HAYYHOTO MHPOBO33PCHHS YUAIIUXCS, a Takxke (op-
MHUPOBAaHHUIO KayeCTB MBIIUICHUS, HEOOXOAWMBIX JUIS aJalTaluud
B COBPEMEHHOM WH(OPMAITMOHHOM OOIIEeCTBE.

Tpebys oT yganmuxcst yMCTBEHHBIX U BOJICBBIX YCHJIH, KOHIICHT-
pauuy BHUMaHHS, aKTUBHOCTH Pa3BUTOrO BOOOpaKeHUs, TI'E€OMeT-
pusi pa3BHBaeT HPABCTBCHHBIC YEPTHl JIMYHOCTH (HACTOWYHBOCTE,
LIEJICY CTPEMIIEHHOCTh, TBOPUYECKYIO aKTUBHOCTh, CAMOCTOSITEIbHOCTD,
OTBETCTBEHHOCTbH, TPYIOJIOOUE, TUCHUIUIMHY U KPUTUYHOCTH MBIIII-
JICHUSI) U yMEHUE apryMEHTHPOBAHHO OTCTAWBATh CBOU B3TJISIBI
U yOeXJIeHHs, a TAaKKEe CIIOCOOHOCTh NMPUHHUMATh CAMOCTOSITEJIbHbIE
peleHus.

['eomerpus cylIeCTBEHHO paclIupseT Kpyro3op ydalluxcs, 3Ha-
KOMsSI MX C WHIAYKIMEH W JemyKiuei, oOoOIeHueM M KOHKPETH-
3anmeil, aHalu30M W CHHTE30M, KiIacCH(pUKamued W CHUCTEeMaTH-
3arueii, abcTparupoBaHueM, aHAJIOTHEH. AKTUBHOE HCIIOJIb30BaHHE
3aJlad Ha BCEX dTarax ydyeOHOro mpollecca pa3BHBaeT TBOPUYECKHE
CITOCOOHOCTH TITKOJIFHUKOB.

I[Ipu oOyueHun reomMeTpud (HOPMHUPYIOTCA YMEHHUS W HaBBIKU
YMCTBEHHOIO TpyJda — IJIaHUPOBaHHE CBOEH pabdOThI, MOUCK pa-
LUOHAIBHBIX MyTeM e€ BBINOJHEHUs, KpPUTUYECKas OLIEHKa pe-
3yabTaToOB. B mpornecce oOydeHusi T€OMETPUN IIKOJIBHUKU JTOJKHBI
HAy4YUTbCs H3JIaraThb CBOM MBICIM SICHO M MCUYEpPIIbIBAIOIIE, JIAKO-
HUYHO U EMKO, IPUOOPECTH HABBIKA YETKOTO, aKKypaTHOTO U Tpa-
MOTHOI'O BBLIIOJIHEHHS MaTEMaTUYECKHUX 3allHCEH.

Baxunelnield 3amadedl MIKOJIBHOIO Kypca T€OMETPHUM SIBISIETCS
Pa3BUTUC JIOTUYCCKOI'O0 MbIIJICHUA YyYalIuXcs. Camu OOBEKTHI T'€o-
METPUYECKUX YMO3AKJIIOYEHUN W INPUHATBIE B TIE€OMETPUM IIpaBU-
JIa UX KOHCTPYHPOBAHHUS CIIOCOOCTBYIOT (OPMHPOBAHHIO YMEHUH
00OCHOBBIBATh U JIOKa3bIBATh CYXXJCHUs, MIPUBOAUTHL UETKHE OMpe-
JIeJIeHUs, Pa3BUBAIOT JIOTMYECKYI0 MHTYHULHIO, KPATKO M HarjsgHO
BCKPBIBAIOT MEXaHU3M JIOTMYECKHMX IIOCTPOCHHUM M ydaT MX HpH-
MeHeHHIo. TeM caMbIM TeoMeTpHusl 3aHUMAaeT BEIyIIEe MECTO B
(hbopMHUpPOBaHUN HAYYHO-TSOPETUUECKOTO MBINLIICHUS IIKOJIHLHHKOB.
PackpriBasi BHyTPEHHIOIO TapMOHUIO MaTEeMaTHUKH, (HOPMHUPYS II0-
HUMaHHEC KpaCOTbl U H3AMICCTBA MATCMATUYCCKUX paCCy)I()IeHI/Iﬁ,
CIIOCOOCTBYSI BOCIIPHSITHIO T'€OMETPUUCCKUX (POPM, YCBOCHHUIO IIO-
HATUA CUMMETPUH, TCOMETpUSA BHOCHUT 3HAYUTEIBbHBIA BKJI1al B
ACTETUYECKOE BOCTIUTaHUE ydamuxcsi. E€ m3ydeHue pa3BUBacT BO-
0o0pakeHne MIKOJIBFHUKOB, CYIISCTBEHHO O00OramacT U pa3BHBACT UX
OPOCTPaHCTBECHHBIC ITPCACTABIICHUS.



OBLLAA XAPAKTEPUCTUKA KYPCA

B xypce yciIOBHO MOXXHO BBIICIIUTH CIEAYIOIIHE CONEpKaTeIIb-
vele muHNN: «Harmsgnas reomerpus», «l'eomerpuueckue GUTypsD,
«M3Mepenune reomeTpuueckux BeanunH», «KoopamHate, «Bekro-
peD», «Jlormka m MHOXecTBa», «['eoMeTpuss B MCTOpPHYECKOM pas-
BUTHH.

Marepuan, oTHOcsImuiics K auHuH «HarmsaHas reoMeTpus
(PIIeMEHTBl HArJSIHOW CTEPEOMETPHUH) CHOCOOCTBYET pPa3BHUTHIO
IIPOCTPAHCTBECHHBIX IMPEJACTABJICHUN YYaIINXCs B paMKaX HU3YyYCHHS
IUTAaHUMETPHUU.

Conepxxanue pasnenoB «l'eomerpuueckue puryper» u «UHs3me-
peHUE TCOMETPHYCCKUX BEIWYHMH» HAICJICHO Ha ITOJyYCHHUE KOH-
KPETHBIX 3HAHUH O TEOMETPUYSCKON (PUTrype Kak BaKHEHIIel mare-
MaTH4YeCKOW MOJIeNIM JJIsi OMHCaHMs OKpy»Katomero mupa. Cucre-
MaTHYEeCKOE H3YUYCHHE CBOWCTB I€OMETPUUYCCKHX (PUTYP MO3BOJIUT
pa3BUTH JIOTUYECKOE MBIIUICHHE M T0Ka3aTh IPUMEHEHUE >STHX
CBOWICTB IPU PEIICHHUU 3a/1a4 BBIYUCIHTEIBHOTO U KOHCTPYKTHBHO-
ro XapakTepa, a TakKe MPaKTHUICCKUX.

Marepuan, OTHOCSIIHICS K coaepsKaTelbHBIM JHHUAM «Ko-
opAuHATB U «BeKTOpbI», B 3HAYUTEIBHON CTEeleHH HecéT B cebe
MEXIIPEIMETHBIE 3HAaHUs, KOTOpPBIE HAaXOIIT IIPUMEHEHHE Kak
B Pa3IMYHBIX MaTEMaTHUECKUX IUCIHUIUINHAX, TaK U B CMEXKHBIX
npeaMeTax.

OcobenHocThIO TUHUHN «JloTHKa M MHOXKECTBa» SIBISICTCS  TO,
4TO MpPEACTaBJICHHBIN 37€Ch MaTepHall IPEUMYIIECTBEHHO H3y4daeT-
Csd TpPU PACCMOTPEHHHU Pa3IUYHBIX BOMPOCOB Kypca. COOTBETCT-
BYIOIIMIH MaTepHall HalleJIeH Ha MaTeMaTHYeCcKOe pa3BUTHE yda-
muxcsi, (GOpMUPOBAaHUE Yy HHUX YMEHHSI TOYHO, CXXaTO M  SICHO
W3JaraTh MBICIH B YCTHOW W MHUCHMEHHOH pEYM.

Juaus «I"eoMeTprsi B HCTOPUUCCKOM PA3BUTHH» IIpEIHA3HAUEC-
Ha s GOpPMHUPOBAHHS NPEJCTABICHUNW O TE€OMETPUHM KaK 4YacTh
YeIIOBEYSCKON KYJIBTYPBI, JJIsT OOIIEro pa3BUTHS IIKOJIBHUKOB, IS
CO3JIaHUs KYJIbTYPHO-UCTOPUYECKON Cpelibl O0yUYeHUs.

MECTO NPEOMETA B YYEBHOM MMNAHE

BasucHpiii ydeOHBII (0Opa3oBaTelbHBIN) TIJIAaH Ha HW3y4YCHHUE
reOMETPUU B OCHOBHOM IIIKOJIE OTBOAUT 2 y4eOHBIX Haca B HEJIEINIO
B TEYSHHE KaXKJIOoro roja oOyueHus, Bcero 210 ypokoB. YuebOHOe
BpeMsi MOXKET OBITh YBEJIWYEHO /0 3 YPOKOB B HEJEIIO 3a CYET Ba-
puatuBHOM yactu basucHoro mana.



TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA
COOEPXAHUA KYPCA

HporpaMMa obecrieunBacT JOCTHIKCHHUEC CIICAYIOIIUX PpE3yJibTa-

TOB OCBOCHHsSI 00pa30BaTEeNLHON NPOrpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHus:

1)

2)

3)

4)

5)

6)

7

8)

1)

2)

JIUYHOCMHbLE

(opMHupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YUYCHHIO, TIO-
TOBHOCTH M CIHOCOOHOCTH OOydYarolIuxcsi K CaMOpPa3BUTHIO H
caMo0oOpa30BaHWI0 Ha OCHOBE MOTHBAIlMM K OOYUYECHHIO U IO-
3HAHWIO, BBIOOPY JalibHEWIero oOpa3oBaHus Ha 0Oa3e OpHEH-
TUPOBKH B Mupe Tpodeccuii u TmpodeccHoHaTbHBIX MOPEaro-
YTeHUH, OCO3HAHHOMY ITOCTPOCHHUIO WHINBHIyaIHHONW 00pa3zo-
BaTEJILHOU TPAeKTOPHUHU C YYETOM YCTOWUHMBBIX MTO3HABATEIIHLHBIX
WHTEPECOB;

(opMHupoBaHUE IIEIIOCTHOTO MHPOBO33PECHUS, COOTBETCTBYIO-
IIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKU U OOILECTBEH-
HOU TIPaKTHKH;

(opMupoBaHE KOMMYHUKATHBHOW KOMIIETCHTHOCTH B 00IIe-
HUU U COTPYJIHHYECTBE CO CBEPCTHUKAMH, CTAPIIUMH U M-
IMUMH B 00Opa30BaTeIbHON, OOIIECTBEHHO IOJE3HOM, y4eOHO-
HCCIEO0OBATEIBCKON, TBOPUYESCKON U IPYTUX BUAAX JACSTCIHFHOCTH;
YMEHHUE SACHO, TOYHO, I'PpaMOTHO H3JIaraTb CBOU MBICIIU B YCT-
HOW M NHUCHbMEHHOW pe4Yd, MNOHMMAaTh CMBICH IIOCTaBJIICHHOM
3a/la4M, BBICTpaMBaTh apryMeHTalUIO, MPUBOAMUTEL MPUMEPHLI U
KOHTPIIPUMEPHI;

KPUTUYHOCTh MBIIUICHHS, YMEHHE pAacIlO3HABaTh JOTHYCCKHU
HCKOPPCKTHBIC BbICKA3bIBAHUs, OTJIINYATh T'MIIOTE3Y OT q)aKTa;
KPCaTHBHOCTH MBINUICHUS, HHUIIUATHBY, HAXOIUYHUBOCTH, AKTHUB-
HOCTh NPH PEUICHUH T'e€OMETPUUYSCKUX 3a1ad;

YMEHHUE KOHTPOJHUPOBATH MPOIECC M pe3yibTaT ydyeOHOU MmaTte-
MaTUYECKOU J1esITeIbHOCTH;

CHOCOOHOCTh K OMOIIMOHAIIBHOMY BOCHPHUITHIO MaTeMaTH4e-
CKMX OOBEKTOB, 3a/Jad4, PEIICHUH, pacCyXICHUM;

Mmemanpeomemmuvle.

yMeHHe CaMOCTOSTECIIBHO HHaHI/IpOBaTB aJ'II)TepHaTI/IBHBIC HyTPI
JIOCTVDKEHUSI 1IeJield, OCO3HaHHO BbIOMpaTh Hauboiiee 3¢-
(heKTHBHBIC CMOCOOBI pEIICHUs YYEOHBIX M IT03HABATEJIHLHBIX
3a7ad4;

YMEHHE OCYIIECTBIISITH KOHTPOJb MO PEe3yJsIbTaTy U IO CHOCO0y
JICVCTBUSI Ha YPOBHE IMPOU3BOJILHOT'O BHUMAHHUS W BHOCUTH HE-
00X0AUMBIE KOPPEKTHBHI,



3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

YMEHHE aJIeKBaTHO OIICHHWBAThH MPABUIBHOCTH HWIIA OIIHNOO0Y-
HOCTb BBINIOJIHEHUsI y4yeOHOW 3ajiauu, €€ OOBEKTUBHYIO TPY-
HOCTh U COOCTBEHHBIE BO3MOXXHOCTH €€ pEIICHUS;
OCO3HAHHOE BJIAJICHUE JIOTUYECKUMHU ASUCTBUSIMH OIpeieie-
HUSI TOHATHH, 0000IICHUs, YCTAaHOBJICHUS AHAJIOTHH, KJIACCH-
(bukalMu Ha OCHOBE CaMOCTOSITEIILHOTO BBIOOpa OCHOBAaHUM
U KpUTEPHUEB, YCTAHOBJICHUSI POJOBHUIOBBIX CBS3EH;

YMEHHUE yCTaHaBJIUBAaTh MPUUYUHHO-CIIEACTBEHHBIE CBS3U, CTPO-
UTH JIOTUYECKOE paCCYKICHHUE, YMO3aKIIoUYeHUE (MHIYKTHUB-
HOE, JIEAYKTUBHOE M MO aHAJOTHH) U BBIBOJBI;

YMEHHE CO37aBaTb, IIPUMEHSITh U IPEOOpPa30OBLEIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA, MOJAEIM W CXEMbl Il PelIeHHs
yueOHBIX W MO3HABATSIBHBIX 3a1aY;

YMEHHUE OpPraHu30BBIBaTh yueOHOE COTPYAHUYECTBO U COBMECT-
HYIO NIESITeIbHOCTh C YUHTEIEM M CBEPCTHHUKAMH: OIpele-
JISATh Oeld, pacupeieisitb (GYHKIUHM W POJIU  YYaCTHHUKOB,
o0mue crmoco0bl paboThl; yMEHHE pabdoTaTh B TpyIe: HaxXo-
JIUTH OOIlee pelleHue W paspeniaTth KOH(MIUKTHI Ha OCHOBE
COTJIaCOBaHMs TMO3MIMK W y4yéTa MHTEpPEcOB; CIyllaTh MapT-
HEpa; GOpMYyIHUpPOBaTh, apryMEHTHPOBATh M OTCTaWBATh CBOE
MHEHHUE;

dbopmMupoBaHWEe W pa3BUTHE YYCOHOW M OOIIEIOJB30BATCIIb-
CKOI KOMIIETEHTHOCTH B 0OJIAaCTH HCHOJIB30BaHMSI HH(pOpMa-
[IMOHHO-KOMMYHHKAIIMOHHBIX TexHonoruii (MKT-kommeTeHT-
HOCTH);

(opMupoBaHUE TEPBOHAYATIBHBIX IPEICTABICHUN 00 HIesX U
0 METOJIaX MaTeMaTHUKHU KaK 00 YHHUBEpPCAITHLHOM SI3BIKE HAYKU U
TEXHHUKH, O CPEIACTBE MOJICIIMPOBAHMUS SIBICHUH U IPOIIECCOB;
YMEHHUE BHUJIETh MaTeMaTUYECKYIO 3aJladyy B KOHTEKCTE Mpo-
OJeMHOHW CHUTyallud B OPYTHX IHUCIUILIMHAX, B OKPYIKAIOIIEH
JKU3HU;

YMEHHE HaXOJUTh B PA3IUYHBIX HCTOYHUKAX WH(OpMAIIHIO, He-
00XOAUMYIO TSI PEIICHUs] MaTeMAaTHISCKUX MpoOIIeM, U Mpea-
CTaBJISITh €€ B MOHITHON (opMe; MPUHUMATh PEIIeHUE B YCJIO-
BUAX HENOJHOM M M30BITOYHOM, TOYHOH M BEPOSATHOCTHOMU
nHpOpPMAIINH;

YMEHHUE TOHUMAaTh U HMCIIOJIBL30BaTh MaTEeMaTHUYECKHUE CPEICTBa
HaIrJISIIHOCTU (PUCYHKH, YEPTEXKHM, CXEeMbl U Ap.) IS HILIIO-
CTpalMH, UHTEepHpeTaluu, apryMeHTalluu;

YMEHHUE BBIIBUTATh THIIOTE3bl MPH PEIICHUU YYEOHBIX 3alad
U NTOHUMATh HEOOXOIUMOCTh HX IPOBEPKH;

YMCHHUE HOPUMEHSTh WHIYKTUBHBIC W JIETYKTUBHBIC CIIOCOOBI
paccyXaeHul, BUAETh pa3iMyHble CTpaTerMy pELICHHUs 3ajad;



15)

16)

17)

1)

2)

3)

4)

5)

6)

7

[MOHUMaHHE CYIIHOCTH JITOPUTMUYECKUX MPEANUCAHUN U yMe-
HHE JCHCTBOBaTh B COOTBETCTBHH C HPEIJIOKCHHBIM ajro-
pUTMOM;

YMEHHUE CaMOCTOSITEJIbHO CTaBUTh IICJIH, BBIOMpATh U cO37a-
BaTh AJTOPUTMBI JUIA PEIICHUsS YYSOHBIX MAaTEeMaTHYCCKUX
mpooeM;

YMEHUE IUIAHUPOBATh U OCYIIECTBISATH JESITSIBHOCTD, HAIPaB-
JICHHYIO Ha peIICHUE 3a7a4d HCCIICIOBATEIIBCKOTrO XapaKTepa;

npeomemmuvie:

OBJIaicHNE Oa30BBIM MOHATHHHBIM amnIapatoM II0 OCHOBHBIM
pas3zaenaMm COACSpIKaHHS, MpPeACTaBICHUEe 00 OCHOBHBIX H3ydae-
MBIX HOHATHUSX (YHCIIO, FeoMeTpuueckast Gurypa, BEKTOp, KO-
OpAMHATBI) KaK Ba)XKHEHIIMX MaTeMaTHYEeCKHX MOJEJNSIX, IO-
3BOJIAIOIIMX OMNHUCHIBATh M H3ydaTh pEaJbHBIC IPOLIECCHl U
SIBJICHHUS,

yMeHHE paboTaTh C TCOMETPUYECKHM TEKCTOM (aHAIM3UPO-
BaTh, U3BJIEKATh HEOOXOAUMYIO HH(OpMaLMIO), TOUYHO U Ipa-
MOTHO BBIp@)XaThb CBOM MBICIIM B YCTHOM M NMUCbMEHHOM pedu
C OPUMEHEHUEM MaTeMaTH4e€CKOW TEePMHHOJIOTMM U CUMBOJIU-
KU, HCIOJIb30BaTh PA3JIMYHBIC SI3BIKM MAaTEMAaTHKH, IPOBOJIUTH
KJIaccu(UKAIUA, JOTHYECKHEe OOOCHOBAHUS, IOKa3aTEIbCTBA
MaTeMaTHYEeCKUX YTBEPKICHUM;

OBJIaJICHUE HABbIKAMHU YCTHBIX, MUCbMEHHBIX, HHCTPYMEHTAb-
HBIX BBIYUCIICHHUM;

OBJIaJICHUE TE€OMETPHUUECKUM SI3bIKOM, YMEHHE HCIIOIB30BATh
€ro JUIsl ONMCAHUS IPEIMETOB OKPYXXAaIoIIero MHpa, pas-
BUTHE MPOCTPAHCTBEHHBIX NPEIACTABICHUN W W300pa3HTEIb-
HBIX YMEHUH, MPUOOpPETEeHHE HAaBBIKOB T'€OMETPHUYECKHUX IO-
CTPOEHMUIA;

YCBOCHHE CHUCTEMAaTHYCCKUX 3HAHUU O INIOCKUX (UTYpax M UX
CBOMCTBax, a TAK)XE Ha HarjlsJHOM yPOBHE — O INPOCTEHUIINX
MPOCTPAHCTBEHHBIX TeJlaX, YMEHHUE MPUMEHSTh CHCTEeMaTHye-
CKHE 3HAaHHMSI O HUX JUISI PEIICHUS] T€OMETPUUECKUX M MPAKTH-
YEeCKUX 3aJad;

YMEHHE U3MEPSATh JJIUHBI OTPE3KOB, BEJIMUYHUHBI YIJIOB, UCIIOJb-
30BaTh GOPMYJIBI IS HAXOXKICHUS NEPUMETPOB, IUIOMIaAcH
1 00BEMOB reoMeTpUYecKnuX QUryp;

YMEHHE NPUMEHSTh U3YyUYEHHbIE TTOHATHUS, PE3YIbTAaThl, METOIbI
Il pelIeHUs] 3ajad MPAKTHYECKOTO XapakTepa W 3aaad H3
CMEXHBIX JUCHHIUIMH C UCIIOJIB30BAaHUEM IPH HEOOXOINMOCTH
CIIPAaBOYHBIX MAaTEPHAIOB, KAIBKYJISITOPa, KOMIBIOTEPA.



COOEPXAHUE KYPCA

Harasinnas reomerpusi. Harnsanele npencraBiieHMss O Hpo-
CTPAaHCTBEHHBIX (UTypax: KyO, mapaiuierienuries, mpu3Ma, mupaMu-
na, map, cdepa, KOHyC, TWIMHIAP. M300pakeHHe MPOCTPAHCTBEH-
HBIX ¢uryp. Ilpumepsr cedenuit. Muororpanauku. I[IpaBuibHbIC
MHoOrorpadHuku. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, IMJIMH/I-
pa u KoHyca.

Ilousitne 00BéMa; emuHHUIBI 00bEMa. OOBEM MPSAMOYTOIBLHOTO
rapajiesnenurena, Kyoa.

I'eomerpuyeckue ¢urypsol. [Ipsveie u yrael. Touka, mpsimast,
miIockocTh. OTpe3ok, Jyd. Yrona. Buasr yrioB. BeprukamnbHbie
U CMEXHBIE yTIIbl. buccekTpuca yria.

ITapannensHble U epecekarommecs npsameie. llepnenaukysp-
Hble TpsiMble. TeopeMbl 0 NMapayIeIbHOCTH U MEPIEHIUKYISIPHOCTH
npsMbIxX. [lepneHauKkyasap U HakJIoOHHas K npsiMou. CepeTuHHBIN
OEePIEHAUKYJISIP K OTPE3KY.

I'eomeTpuueckoe Mecto Touek. CBoiicTBa OHUCCEKTPHUCHI yria
U CEepPEeIMHHOIO MEPIEeHIUKYJIsIpa K OTPE3KY.

Tpeyronsauk. BricoTa, Menmana, OWCCEKTpHca, CPEIHSS JTMHUS
TpeyrojbHuKa. PaBHOOEIpEHHBIC U PABHOCTOPOHHHUE TPEYIroJib-
HUKH; CBOHCTBA W TPU3HAKA pPaBHOOCIPEHHOTO TPEYTOIHHUKA.
IIpusnaku paBeHCTBa TPEYroJbHUKOB. HepaBeHCTBO TpeyroyibHHUKA.
CooTHOLIEHUST MEXKAY CTOpOHaAMU U yrjiaMu TpCYroOJbHHKA.

CyMMa yrIjoB TpeyrojibHUKa. BHelIHue yribl TpeyrojabHHUKA.
Teopema daneca. IlomoOue TpeyronbHUKOB. [IpusHaku momOOuUs
TpeyroabHukoB. Teopema Iludaropa. CuHyc, KOCHHYC, TaHTEHC,
KOTAHI€HC OCTPOro yrja MpsMOYTOJIbHOTO TPEYTroJIbHUKA M YIJIOB
or 0 mo 180°; mpuBeaeHue k ocTpomy yriy. Pemenue mpsimMo-
YIOJIbHBIX TPEYroJabHUKOB. OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIE-
ctBO. D©OpMyJIbl, CBSA3BIBAIOLINE CUHYC, KOCHUHYC, TaHI'€HC, KOTaH-
FeHC OJHOI0 M TOro e yria. PelieHue TpeyrojJbHHUKOB: Teopema
KOCHHYCOB U TE€OpPEMa CHHYCOB. 3ameuaTellbHble TOYKH TPEYyrojb-
HHUKAa.

YeteipéxyronabHuk. Ilapannenorpamm, ero cBoicTBa U INpU3HA-
ku. [lpssMoyrompHHK, KBaapaT, poMO, UX CBOWCTBA W IIPHU3HAKU.
Tpanenus, cpeHssl JIUHUS Tpalelnu.

MHoroyrojbpHuK. Bpinykible MHOroyroiabHukd. Cymma yrioB
BBIITYKJIOTO MHOTOyrojbHUKa. [IpaBuiibHbIE MHOIOYTOJIbHUKH.

OxkpyxHocTh U Kpyr. yra, xopaa. Cekrop, cermenT. LlenTpans-
HBII YroJi, BIMCAaHHBIN yroJi, BeJIMYMHA BIIMCAHHOrO yria. Bzanmuoe
pacriojio)keHue OpsIMOM U OKPY>KHOCTH, NBYX OKpy»kHocTeil. Kaca-
TeJdbHAsi U CEKyllasg K OKPYXKHOCTHU, MX cBoiicTBa. BnucanHble u
OINKUCAaHHbIE MHOTOYTOJBHUKU. OKPYKHOCTb, BIMCAaHHAs B TPEYTrOJib-



HUK, U OKPY>XHOCTb, OIIMCaHHasl OKOJIO TpeyrojbHUKa. BrnucaHHble
U ONKMCAHHBbIE OKPY>XHOCTH IMPABUIILHOTO MHOT'OYTOJILHHUKA.

I'eomerpuueckue npeoOpaszoBanus. [loHsTHEe O paBeHCTBE (u-
ryp. IlondaTne o IBHM)KEHMH: OceBas M LEHTpaJibHasi CUMMETPUU,
nmapajuielibHbI mepeHoc, MoBopoT. [lonsaTtue o mnomobuu ¢uryp
U TOMOTETHH.

ITocTpoeHusi ¢ MOMONIBIO LUPKYJIsA U JInHEeWku. OCHOBHBIE 3a-
Jlaud Ha MHOCTPOCHUE: ACJICHHE OTpe3Ka IOIojJaM; IOCTPOCHHUE
yrjla, paBHOIO aHHOMY; IIOCTPOEHHME TPEyroJbHHUKA IO TPEM CTO-
poHaM; TMOCTPOCHHUE MEePIEHAUKYIsApa K NpsAMON; IOCTpoeHue Ouc-
CEKTPHUCHI yIJjla; JeJIEeHUE OTPe3Ka Ha N paBHBIX dacTeH.

Penrenue 3aauy Ha BBIYMCIIEHUE, 10KA3AaTEIBCTBO U IIOCTPOEHUE
C HCIIOJIb30BAHUEM CBOWCTB M3YYEHHBIX (UTYD.

HN3mepenue reomerpuyeckux BejauuuH. J[mmHa orpeska. Pac-
CTOSIHME OT TOYKH 110 npsimoi. PaccTositnue Mexay napajuieabHbIMU
MPSIMBIMH.

[lepumerp MHOTOYTOJBHHUKA.

JumHa OKpY>XHOCTH, YHCIO T; JJIMHA JYTd OKPY>XHOCTH.

I'pagycHast Mepa yria, COOTBETCTBUE MEXKAY BEIWYHHOM IIEHT-
paJILHOTO yrja M JAJUHOU IYTH OKPY>KHOCTH.

[lonsitme mnmomraam TIOCKUX ¢uryp. PaBHOcOcTaBiIeHHBIE U
paBHOBenukue ¢urypsl. Ilnomans npsmoyronbHuka. [Inomanu na-
pajuienorpaMma, TpPEYrojJibHMKa M Tpaneuud. llmomans MHOTrO-
yrojipHuKa. Ilnmomanaes kpyra u mwomanb cekropa. COOTHOIIEHHUE
MEXy IUIOMAMSIMU MOJOOHBIX (UTYP.

Pemienue 3azady Ha BBIYMCIEHME M JOKA3aTE€IbCTBO C HMCHOJb-
30BaHUEM H3YUYEHHBIX (POPMYII.

Koopaunarel. VYpaBHeHue npsimoil. Koopaunarel cepenauHbl
orpe3ka. Dopmysia pacCTOAHUS MEXKAY JIByMs TOUKAMH IJIOCKOCTH.
YpaBHEHHUE OKPY’KHOCTH.

BekTtopsbl. /[nmuHa (Moayiib) BekTOpa. PaBeHCTBO BEKTOPOB.
Konnuneapnsie Bexktopnl. KoopauHaTsl BEeKTOpa. Y MHOXKEHHUE BEK-
TOpa Ha YHCJIO, CyMMa BEKTOPOB, Pa3JI0KEHHUE BEKTOpA IO ABYM
HEKOJUIMHEApHBbIM BeKkTopaM. CKaJISIpHOE MPOU3BEJIEHUE BEKTOPOB.
TeopeTHKO-MHOKeCTBEHHbIE NOHATHSA. MHOXECTBO, 2JIEMEHT

MHOXXECTBA. 3aJlaHue MHOXXECTB IIEPECUHUCICHUEM 3JIECMEHTOB, Xa-

pakTepucTUUecKuM cBoiicTBoM. [lonmuoxkecTBO. OOBeAMHEHUE U
MepPECEUEHUE MHOXKECTB.

JueMeHTHI JOruku. OrmpesencHue. AKCHOMBI W TEOPEMBI.
JlokazarenbcTBO. Jloka3aTenbcTBO OT MPOTHBHOTO. Teopema, obpart-
Has JaHHOM. IIpumep m KOHTpIpuMep.

[lonsiTHe O PaBHOCHIBHOCTH, CJICAOBAaHUH, YIOTPEOJICHHUE JIO-
T'MYECKUX CBA30K eCcau ..., Mo ..., 6 MOM U MOJIbKO 8 MOoM cayuae,
JIOTUYECKUE CBSI3KHU U, UJTU.



I'eomeTrpuss B mcropuyeckom passutuu. OT 3emiiemepus K
reomerpuu. ITudarop u ero mxkomna. Panec. Apxumen. IlocTpoe-
HHME NIPaBUIBHBIX MHOI'OYrojdbHUKOB. Tpucekunus yrna. Keaaparty-
pa kpyra. Y aBoenue kyo0a. Mctopus yncia w. 30J10TOC CEUCHHUE.
«Hauana» EBkmupa. JI. Ditnep. H. W. Jlobauesckuii. Mcropus ms-
TOrO IOCTYyJaTa.

M300pereHrne MeTona KOOPAMHAT, MO3BOJISIIONIETO MHEPEBOAUTH
reoMeTpUUYeCKUe 0OBEKTHI Ha sI3bIK anreOpsl. P. lekapT u I1. depma.
IIpuMepsl pa3snUyHBIX CUCTEM KOOPJIMHAT HAa ILNIOCKOCTH.

NINAHUPYEMbIE PE3YJIbTATbI
M3YYEHUA KYPCA TEOMETPUA
B 7—9 KITACCAX

Harasianas reoMmerpus
BpInyckHUK Hay4dHUTCS:

1) pacmo3HaBaTh Ha YEPTEKaxX, PUCYHKAX, MOJICISX U B OKpPYyXKaro-
IIeM MHUpE IUIOCKHE W MPOCTPAHCTBEHHBIC T€OMETpUUECKHUE (PH-
TypBL;

2) pacmo3HaBaTh pa3BEPTKHU KyOa, MPSIMOYTOJIBHOTO TMapaljieieu-
rnena, MPaBWIBHONH NMUPaMMIBI, HMJIMHIAPA U KOHYCA;

3) omnpenensaTh MO JUHEHHBIM pa3MepaM pPasBEPTKH (PUTYPHI JU-
HEWHBIC pa3Mepbl caMoi (GUTypbl U HAOOOPOT;

4) BBIUUCIATH 00BEM MPSMOYTOJIBHOTO MapaJICICIUIIC/A.

BblnyCKHuK noaydunt 603MOHCHOCMDb.

5) ebruucaame 06vLEMBL NPOCMPAHCMBEHHBIX 2€0MEMPULECKUX
Qduzyp, cocmaenennoix u3z npsamMOoYy201bHbIX NAPALLENEeNUNEO08,

6) yenybumos u pazéums npeocmasienuss 0 NPOCMPAHCINGEHHBIX
eeomempuyeckux Queypax;

7) npumensmo nowsmue pazeépmiu Ojisi 6bINOJHEHUS. NPAKMU-
YecKux pacu4émos.

I'eomerpuuyeckune purypsl
BbInnyCKHUK Hay4duTCS:

1) MOJIB30BATHCA SA3BIKOM I'€OMETPUHU IJIs1 OTIMCAHUS TPEAMCETOB
OKPYXKAaruiero Mupa 1 UX B3daMMHOI'O PACIIOJIOKCHUS,

2) pacno3HaBaTh U U300pa)KaTh HA YCPTEKAX U PUCYHKAX I'€O-
METpPUYSCKUE (PUTYPHI U UX KOHQHUTYpAIUU,



3)

4)

5)

6)

7

8)

9)

10)

11)
12)

13)

1)

HaXOJUTh 3HAYEHMS [JIMH JIMHEHHBIX 3JIEMEHTOB (UTYp M UX
OTHOLIEHUs, IpagyCcHyI0 Mepy yrioB oT 0 no 180°, npumensst
OIIpe/eNICHUs, CBOMCTBA M MpPHU3HAKH (PUTYp M UX DJIEMEHTOB,
OTHOIIEHUs (uryp (paBeHCTBO, I0OJ00ME, CUMMETPHH, TOBO-
pOT, mapaiebHbIil IEePEeHoC);

ONEpUPOBaTh C HAYaIbHBIMH IOHATHSIMU TPUTOHOMETPHH U
BBITIOJIHATE 3JIEMEHTapHbBIE ONEpaluy HajJ (QYyHKIUSMH YTJIOB;

peuaThs 3a7adyd Ha JOKA3aTEeIbCTBO, OMHPAsCh HA M3yYCHHBIC
CcBoiicTBa (UTYp W OTHOIICHHN MEXKIYy HHUMU W TPUMCHS
U3yYCHHBIE METOJBI JOKA3aTeIbCTB;

peuaTh HECIOKHBIE 3a7a4u Ha MOCTPOCHUE, TPUMEHSISI OCHOB-
HBIE AJITOPUTMBI IIOCTPOEHUSI C MOMOIIBIO ILIUPKYJS U JIU-
HEUWKH;

pemaTe MpoCcTeIne MIaHUMETPUYIECKHUE 3aJadul B MPOCTpaH-
CTBE.

Bbll’lyCKHuK noaydumnt 603MOINCHOCMb.

osradems Memooamu peuleHus 3a0ay Ha 8bIYUCAEHUS U OO0-
KazamenbCcmea: MemoooM Om NPOMUBHO20, MeMOOOM NOOO-
ous, Mmemooom nepebopa 8apuUaAHmMoO8 U MemoOOM 2eOMempu-
YECKUX MeCcm MoueK;

npuoobpecmu onvim NPUMEHEHUs. al2edpauiecKoeo u mpueo-
HOMEempUUecKo2o annapama u uoell OBUNICEHUS NpU peute-
HUU 2e0MEeMPUUECKUX 3a0aY,

osradems MPAOUYUOHHOU CXeMOU peuleHUs 3a0ad Ha No-
cmpoenue ¢ NOMOWbIO YUPKYISL U TUHEUKU. AHAAU3, NOCIPO-
eHue, 0OKA3amenbCmeo U UCCIe008aHUe,

HAYyuYUmMsCs peuams 3a0a¥u Ha NOCMpPOCHUE MemoOOM 2e0-
MempuuecKko2o Mecma moueK u Memooom nooooust,
npuoopecmu Onblm UCCACOO0BAHUSL CEOUCME NAAHUMEMPUYE-
CKUX ueyp ¢ NOMOWbIO KOMIBIOMEPHBIX NPOSPAMM,
npuobpecmu onvlm 8bINOJAHEHUsI NPOEKmMo8 no memam: «I eo-
Mempuueckue npeobpazosanusi Ha niockocmuy, «llocmpoe-
HUe ompe3Ko8 no gopmyner.

I/I3MepeHne TreOMETPUYECCKUX BECJIUIUH

BrhIlyCKHUK Hay4duTCS:

HCIIOJIb30BAaTh CBOWCTBA W3MEPEHUs JIMH, IUIOLIAJed U YIJIOB
NpU PpELICHWM 3aJad Ha HaxO0XJEHWE JJIMHBI OTpe3Ka, -
Hbl OKPY>XHOCTH, IUIMHBI AYTM OKPY>KHOCTH, I'DallyCHOH Mepbl
yria;



2)
3)
4)

5)

6)

7

8)

9)

1)

2)

3)

4)

5)

BBIUNCIIATH JUIMHBI IMHEWHBIX 3JIEMEHTOB (UTYp U UX YIJIbI, UC-
MOJIB3ysE (POPMYJIBI JUIMHBI OKPY>KHOCTH W JUIMHBI AYTH OKPYXK-
HOCTH, GOpMYJIbI IUIOMAIeH GUryp;

BBIUHCIIATH IUIOIIAJH TPEYTrOJIbHUKOB, MPSIMOYTOJIBHUKOB, Iia-
paJuIeIOrpaMMOB, TPAICIHi, KPYTOB U CEKTOPOB;

BBIYUCIAITh UIMHY OKPY>KHOCTH, JIWHY OYyTH OKPY>KHOCTH;
pelaTh 3aJa4d Ha JOKa3aTeIbCTBO C HCIIOJIb30BaHUEM (HOPMYIT
IUTMHBI OKPY>KHOCTU W JJIUHBI IYTH OKPY>KHOCTH, (POPMYJI ILIO-
maneu ¢uryp;

pemaTh mpakTHYEeCKUEe 3aJa4H, CBSI3aHHBIEC C HaXOXKICHUEM TI'eo-

METPUUYCCKUX BEIHYHUH (HCIIONB3Ys MPH HEOOXOAUMOCTH CIpa-
BOYHHUKHM M TEXHUYECKHE CPEICTBA).

BblnyCKHuK noJydunt 603MOHNCHOCMDb.

B8LIUUCTAMb NAOWAOU DUSYD, COCMABIEHHBIX U3 08YX UIU OO-
Jaee nPsMOYSONbHUKOS, NapalleiocPpamMMO8, MmpeyeoibHUKOSE,
Kpyea u cekmopa,

B8LIUUCTAMb NAOWAOU MHO20Y2OIbHUKOSG, UCNOIb3Ysl OMHOULe-
HUsl pABHOBEUKOCMU U PABHOCOCMABIEHHOCMU,
npuobpecmu onvim NPUMEHEHUs An2eOpauiecKo2o U mpuzo-
HOMEmMPUYEeCKo20 annapama u uoet O8UANCeHUsI NPU peuleHul
3a0ay HA BbIYUCACHUE NIOWAOel MHO20Y2OIbHUKOG.

Koopaunarsi
BBITyCKHUK Hay4YHUTCS:

BBIYUCIATH JJIHMHY OTpPE3Ka IO KOoOpauWHaTaM €ro0 KOHIIOB, BBI-
YUCIIATh KOOPpAWHATBI CCPCAUMHBI OTPE3KaA,

HCIIOJIb30BAaTh KOOPJAMHATHBIA METOJ /sl HU3Yy4eHUs CBOMCTB
NPSIMBIX U OKPY>KHOCTEH.

Bbll’lyCKHuK noaydunt 603MOHCHOCMb.

0sr1adems KOOPOUHAMHBIM MEmOOOM peuleHUs: 3a0ay HA 6bl-
yucnenue u O0Ka3ameibCmaeo,

npuo6pecmu onsvlm UCNONb306AHUSL KOMNbIOMEPHBIX Npo-
epamm Ol AQHAIU3A YACHBIX ciaydaes 63dUumMHOcO pacnojio-
IHCEHUA Opr.?lCHOCWleMU u npsimuix,

npuobpecmu onvim GbINOJHEHUs NPoeKkmos Ha memy «llpu-
MeneHue KOOPOUHAMHO2O Memoodd Npu peuweHuu 3a0ay Hd
gvluucieHue U OOKA3AMmelbCmeEoy.



BekTopsl
BbinyckHUK HayduTCS:

1) OIIEPUPOBATHL C BCKTOpAMH: HAXOAUTH CYMMY H PA3HOCTb JABYX
BCKTOPOB, 3daJJlaHHBIX T'€OMCTPHUYCCKHU, HAXOAUTb BECKTOP, paB-
HEBIH IPOU3BCACHUIO 3aJaHHOI'O BEKTOpa Ha YHCIIO;

2) HaxOAUTh JUIA BEKTOPOB, 3aJIAHHBIX KOOPIUHATAMU: JJIMHY BEK-
TOpa, KOOPJAMHATHI CYMMBI U Pa3HOCTH ABYX M Oojiee BEKTOPOB,
KOOpAHUHATHI IIPOU3BENEHUsI BEKTOpa Ha 4YMCJIO, IIPUMEHSS MIpHU
HEOOXOJUMOCTH COYETATENIbHBIN, IIePEMECTUTENILHBIN U pacape-
JIeTUTEIbHBINA 3aKOHBI;

3) BBIYHUCJIIATH CKAJSIPHOC MPOU3BCACHHUC BCKTOPOB, HAXOAUTH YI'OJI
MEXKAY BEKTOpaMH, YCTAHABJIMBATH ICPICHAUKYJIIAPHOCTDH IIPps-
MBIX.

BblnyCKHuK nojydunt 603MOIHCHOCb.

4) osrademv 6eKMOPHBLIM MEMOOOM OJIsL peuleHusl 3a0a4 HA Gbl-
yucnieHue u 00Ka3amenbCcmeo;

5) npuobpecmu onvim evinonnenuss npoekmos na memy «Illpu-
MeHeHUe 8eKMOPHO20 Memood Npu peuleHuu 3a0ay Ha 6bl-
yucnenue u OOKA3amenbCmeoy.

NMPUMEPHOE
TEMATUYECKOE NMNIAHUPOBAHMUE

Temaruueckoe IUIAHUPOBAHUE Pean3yeT OJHH M3 BO3MOXKHBIX
MOJXO0/IOB K PaCIpPEICICHHUI0 H3y4aeMOro Marepualia Mo y4eOHOo-
METOJIMYECKUM KOMIUIEKTAM I10 I€OMETPHHU, BBITYCKACMbIM H3/1a-
TesnbeTBOM «IIpocBerieHne», He HOCHT 00s3aTeIBHOIO XapakTepa
U HE HWCKIIOYaeT BO3MOXKHOCTEH HHOIO pAaCIpPEeACICHUsl COJep-
JKaHWUs.

B mpumepHOM TEeMaTHYECKOM IUJIAHMPOBAHUU pa3/eiibl OCHOB-
HOT'O COJACP)KaHHS IO TEOMETPHHU Pa3OUTHI HA TEMBI B XPOHOJIOTHUHU
UX U3YUYCHUA 11O COOTBETCTBYIOUIUM y‘]e6HI/IKaM.

OCOOCHHOCTBIO TIPUMEPHOIO0 TEMATHYSCKOI'O IUIAHUPOBAHMUS
SIBIIIETCS TO, 9TO B HEM COACPIKUTCS OIMMMCAHUE BO3MOXKHBIX BHJIOB
JIeSITEJIbHOCTH yYal[UXCsl B IPOLIECCE YCBOCHHS COOTBETCTBYIOIIECTO
COJIepKaHUs, HAPAaBICHHBIX Ha JOCTIIKCHUE ITOCTABICHHBIX IIeJICH
00ydeHHsI. DTO OPHEHTHPYET YUYHUTENSl HAa YCHICHHE NESITCIBHOCT-
HOTr'O MOJIX0JIa B OOy4YEHUH, HA OpTraHU3aIlhI0 pa3HOOOpa3HOH ydel-
HOU NEsITeIIbHOCTH, OTBEYAIOIICH COBPEMEHHBIM IICUXOJIOTO-TIeHa-



TOTUYECKUM BO33PCHUSM, Ha HWCIOJIB30BAHUE COBPEMEHHBIX TEXHO-
JIOTUIA.

B ocHOBHOE TIporpaMMHOE COACPKAHUE BKIIOYAIOTCS JTOTOTHU-
TEIBHBIC BOIIPOCHI, CIIOCOOCTBYIOIINE Pa3BUTHIO MAaTEMAaTHYECKOTO
Kpyro3opa, OCBOCHHUIO OoJiee MPOJIBUHYTOr0 MaTEMaTHISCKOTO arla-
paTta, MaTeMaTHYECKHX CIIOCOOHOCTel. Pacmmpenme comepkaHus
FEOMETPUYCCKOr0 0Opa30BaHUsI B OTOM ciydae MaéT BO3MOXKHOCTH
CYILIECTBEHHO 00OraTUTh KPYTr peliaeMbiX 3anad. JlomorHuTeIbHbIe
BONIIPOCHI B IPUMEPHOM TEMATHYECKOM IUIAHMPOBAHHUH JTaHBI B KBa-
npaTHbIX ckoOkax. IlepedeHb STHX BOIPOCOB HOCUT PEKOMEHIa-
TEIIBHBINA XapakTep.




J1. C. AtaHacsiH, B. ®. byty3oB, C. b. Kagomues u gp.
«FeomeTpusa, 7», «f'eomeTpusa, 8», «FeomeTpusa, 9»

Homep Konu- XapakTepmuCTMKa OCHOBHbIX BMJOB
napa- CogeprkaHmMe MaTepuana 4yecTBO AeATEe/IbHOCTM YYeHUKa
rpacda Yyacos (Ha ypoBHe y4yebHbIX AeNCTBMM)
7 kjaacc
naBa |. HayanbHble reomeTpuyeckmne O6bACHATb, YTO TaKoe OTPEe30K, Jyd, Yros, Kakue urypol
cBeaeHus 7 Ha3blBAOTCA PaBHbIMM, KaK CPaBHMBAKTCA M MU3MepsAoTCA
OTPE3KM M YI/bl, YTO TaKoe rpaslyc M rpasycHas mepa yrna,
1, 2 MNpAamas u otpesoK. Jlyy v yron 1 KaKOM Yro/sl HasblBaeTcs MPSIMbIM, TYMbIM, OCTPbIM, pas-
3 CpaBHeHMe OTPE3KOB U Yr/ioB 1 BEPHYTbIM, YTO TaKoe cepeaMHa OTpe3Ka M BucceKkTpuca
4,5 UamepeHue oTpeskos. UamepeHue yr/ia, Kakue yribl Ha3blBAlOTCA CMEXKHbIMU U KaKMe BEpPTU-
yrnos 2 KaslbHbIMM; cdopMynmnpoBatb M 060CHOBbIBATb YTBEPKAEHMA
6 MepneHaMKyASpHbIE MpAMbIE 1 0 CBOMCTBAX CMEXHbIX M BEPTMKA/IbHbIX Yr/10B; O6BACHATD,
Kakue npsmble Ha3blBalTCSA NepneHAMKYNApPHbIMU; HopMy-
Pewenne 3apaq 1 JMpoBaTb M 060CHOBbLIBaTb YTBEP)KAEHWE O CBOMCTBE ABYX
KoHTponbHas pa6ota Ne 1 1 NPAMbIX, NeprneHAMKYNAPHbIX K TpeTbel; M306paxaTh M pac-
no3HaBaTb yKasaHHble npocTeMime GUrypbl Ha YepTexax;
pelaTb 33aJayM, CBA3aHHble C 3TUMM MPOCTEMIUMMMU Ury-
pamu
naea Il. TpeyronbHUKK 14 O6DbACHATb, Kakasa uUrypa HasbiBaeTCA TPEYroJbHUKOM, YTO
TaKoe BEPLUMHbI, CTOPOHbI, Yr/ibl U NEPUMETP TPEYrO/IbHUKA,
1 MepBblt MpPU3HAK paBeHCTBa Tpe- KaKoM TPeyroJibHMK Ha3blBaeTCA paBHOGEAPEHHbIM M KaKoM
Yro/IbHUKOB 3 PaBHOCTOPOHHMM, KaKWe TPeYroJibHMKM Ha3blBATCS pPaBHbI-
2 MeamaHbl, BUCCEKTPUCHI U BbICOTbI MMW; M306parkaTb M pacno3HaBaTb Ha YepTexax TPeyrosb-
Tpeyro/ibH1Ka 3 HUKM U UX dNIEMEHTbI; (POpPMYyIMpoBaTb M AOKasblBaTb TEO-




BTopoit M TpeTuM npusHaKku pa-
BEHCTBA TPeYroJibHUKOB

3aZauM Ha MOCTpoeHue

PeweHue 3agauv

KoHTposibHaa pab6ota Ne 2

- NN W

pembl O MpM3HaKax paBEHCTBAa TPEYroJibHMKOB; O6bACHATD,
YTO Ha3blBaeTCA NEpreHAMKYIAPOM, NPOBEAEHHBIM M3 AaH-
HOM TOYKM K AaHHOM MpAMON; (OpPMYIMPOBaTL U OKa3biBaTb
TEOpEMY O MepreHAMKYNSApe K MPSAMOM; O6bACHATb, Kakue
OTPE3KM Ha3blBAOTCA MeAMaHOM, GUCCEKTPUCOM M BbICOTOM
TpeyrosibHMKa; (OpMy/MpoBaTb M  [OKasblBaTb TEOPEMbI
0 CBOMCTBax paBHOGEAPEHHOro TPeyrosibHMKa; pelwaTb 3a-
[laun, CBA3aHHble C MpM3HAKAMM paBEHCTBA TPEYrosibHUKOB
M CBOMCTBaMM PaBHOGEAPEHHOrO TPeyrofibHMKA; (OpMYJIu-
poBaTb oOnpejesieHMe OKPYKHOCTU; O6BACHATb, YTO Takoe
LEeHTP, paZMyc, XopAa U AMaMeTp OKPYKHOCTM; pellaTtb npo-
cTeMwme 3a4a4M Ha NocTpoeHue (MOCTPOEeHMe yria, paBHOro
JaHHOMY, NOCTpOeHMe BUCCEKTPUCHI yraa, NOCTPOeHME nep-
NEeHAUKYNAPHBIX MPAMbIX, NMOCTPOEHME CepeaMHbl OTPe3Ka)
W 6onlee CNIOXHbIE 33Ja4M, MCMOJIb3yolMe YKasaHHble Mpo-
CTelLlwme; COonoCTaBAATb MOJIyYEHHbIM pe3y/ibTaT C YC/10BUEM
3alauM; aHaNM3MpoBaTb BO3MOXKHbIE C/yYaum

Mnaea Il

MapannenbHble NpsiMble

MNpu3HakM napannenbHoCTU ABYX
NpAMbIX

AKcroma napannienbHbiX NPAMbIX
PeweHune 3agau
KoHTponbHasa pa6ota Ne 3
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®opMyMpoBaTh onpegenieHne napaiefibHbiX NPAMbIX; 06b-
FICHATb C MOMOLLBIO PUCYHKA, KaKue Yribl, 06pasoBaHHble
npy nepeceyeHnn ABYX MPAMbIX CEKyLieM, Ha3blBaKTCS
HaKpEeCT JIeXaliymMm, KakuMe OLHOCTOPOHHMMM M KaKkue Co-
OTBETCTBEHHbIMW; (DOPMYIMPOBATL U 0Ka3biBaTb TEOPEMbI,
BblpakalolmMe MPM3HAKM MapasfiefibHOCTM ABYX MPAMbIX;
06BACHATb, YTO TAKOE aKCMOMbI FTEOMETPMM M KaKME aKCMO-
Mbl Y€ MCMo/Ib30Ba/IMCb paHee; (OPMY/IMPOBaTb aKCMO-
My napasnesibHbiX NMPAMbIX U BbIBOAUTb CNEACTBUA U3 HeE;
dopmympoBaTb M J0Ka3biBaTb TEOPEMbI O CBOMCTBax na-
pannesnbHbIX NPAMbIX, 06paTHbIE TEOPeMam O Mpu3HaKax na-
pannenbHOCTU, CBA3AHHbIX C HAKPeCT JieXalluMMK, COOTBET-




IIpooonsicenue

Homep Konu- XapaKTepmuCTUKa OCHOBHbIX BMAOB
napa- CogepaHmMe MaTepuana 4yecTBO [EeATENbHOCTU YYEHMKA
rpacda Yyacos (Ha ypoBHe y4yebHbIX AeMCTBUM)
CTBEHHbIMU U OAHOCTOPOHHMMMU YI1aMK, B CBA3U C ITUM 06b-
ACHATb, 4YTO TakKoe€ YyC/ZioBME U 3aK/IKYEHME TEOPEMbI, KakKaA
TeopemMa Ha3blBaeTCs 06PaTHOM MO OTHOLIEHMIO K AaHHOM Te-
opeme; O6'bFlCHF|Tb, B YEM 3aK/ovaeTcsa MeTOo ] AOoKa3aTeJlb-
CTBa OT NPOTUBHOrO: daopMynMposaTb M AOKa3blBaTb TEOPEMbI
06 yrnax ¢ COOTBeTCTBEHHO Napasie/ibHbIMU U NepneHanKy-
NAPHbIMKU CTOPOHaMU; NMPUBOAUTL NMPUMEPblI UCNOJIb30BaHUNA
3TOro MeToAa; pelaTtb 3aZayM Ha BblYMCIEHME, JOKa3aTe lb-
CTBO U MOCTPOEHUE, CBA3aHHbIE C Napa/i/ie/ibHbIMAU MPAMbIMU
maBa IV. COOTHOLWEHUA MexXay CTOpo- ®opmyiMpoBaTb M AOKasbiBaTb TEOPEMY O CYMME Yr/oB Tpe-
HaMU U yrnamum TpeyrosibHuKa 16 YyrosibHMKa U eé cneacTBue O BHELUHEM yrie TpeyrosibH1Ka,
NpOBOANTb KnacCUdUKaLMIO TpeyrosibHUKOB No yraam; dop-
1 CyMMa yrnioB TpeyrosibHMKa 2 MYJ/IMpOBaThb MU JOKa3biBaTb TEOPEMY O COOTHOLLUEHMAX MEXAY
2 COOTHOLUEHMA MEXAY CTOPOHaMM CTOPOHaMM M Yrjamu TpeyrosibHuKa (npsiMoe M obpaTHoe
M yrsiiaMu TpeyroJibHMKa 3 YyTBEPXAEHMA) U CNeACTBUA U3 HEE, TEOPEMY O HEpPaBEHCTBE
KoHTposibHas pa6ota Ne 4 1 TPEYro/bH1Ka; dopmynnpoBatb M [OKasblBaTb TEOPEMbI
3 MPAMOYFONIbHBIE TPEYrobHUKM 4 o) CVBOVICTBaX NPAMOYT0/IbHbIX TPeYroJ/IbHMKOB (MPAMOYrOJib-
HbIM TPeYyrosbHWK c yrnom 30°, npu3HaKM paBeHCTBa Nps-
4 MocTpoeHne  TpeyrosibHMKa Mo X
TpéM SneMeHTam 2 MOYT0JIbHbIX Tpeyl’oanMKOB), (bOPMyJ'IMpOBaTb onpeaeneHnAa
PacCTOSAHUS OT TOYKM A0 MPAMOM, PACCTOSHUSA MeXAay na-
PeweHne 3agay 3

KoHTposnbHaa pabota Ne 5

pannenbHbiIMM NpPAMbIMU; pellaTb 3ajayM Ha BbIYUCIEHUA,
AOKa3aTe/IbCTBO M MOCTPOEHUE, CBA3aHHble C COOTHOLIE-

HUAMU MeXaYy CTOpOHaMKM U yrlaMn TpeyroJibHMKa U pac-
CTOAHMEM MEeXAY napasiie/ibHbIMU MPAMbIMKU, NPU HEOBXO-




ANMOCTH NMpoBOAUTb NO XoAy peleHUA A0oNOoJIHUTEJIbHbIe
NOCTPOEHNA, COMOCTaBNIATb I'IOﬂy‘-IeHHbIl‘;I pe3ynbTtaTt C yC/o-
BMEM 3aJa4Mn, B 3aja44ax Ha MNOCTpoeHune mccnenzoBsatb BO3-
MOXHblE C/aly4an

MoBTOpeHue. PeweHne 3agay 4
8 kuacc

maBa V. YeTbIpéxyronbHUKu 14 06bACHATb, YTO TaKoe JIOMaHasA, MHOrOYroJIbHUK, ero BepLum-
5 Hbl, CMEXKHbIE CTOPOHbI, JAMaroHasM, M306pawaTb M pacrno-
1 MHoroyrobH1KK 3HaBaTb MHOrOYrO/IbHUKM Ha YepTexax; NMoKasblBaTb d/IeMeH-
2 MapanieNorpamm u Tpaneums 6 Tbl MHOTOYTO/IbHMKA, €ro BHYTPEHHIOK M BHELLHIOW 061acTy;
(hopMyIMpOBaTh OMpe/ieNieHMe BbIMYK/IOr0 MHOIOYTO/IbHUKa;
3 MpAMOYro/IbHUK, POM6, KBazpaT 4 M306paxkaTh M PacrnosHaBaTh BbINYK/bIE M HEBbIMYK/IbIE MHO-

PeweHue 3agay

KoHTposbHasa pabota Ne 1

royrosibHUKM; pOpMyIMpoBaTb U [OKasblBaTb YTBEPKAEHWUA
0 CYMMe YI/I0B BbIMYKJIOTO MHOFOYrojslbHMKa M CyMMe ero
BHELUHMX Yr/I0B; 06bACHATb, KaKMe CTOPOHbI (BEPLUMHDI) Ye-
TbIPEXYrO/IbHMKA Ha3bIiBAKOTCA MPOTUBOMOIOKHBIMU; DOPMY-
MpoBaTb onpefeneHnsa napajaienorpamma, Tpaneumm, pas-
HO6ePEHHOM U NMPAMOYIro/IbHOM Tpaneuuit, NpsMOYroJibHU-
Ka, poMba, KBajparta; M306paxaTb M pacnosHaBaTb 3TU
YeTbIPEXYroJIbHUKU; DOPMYMPOBaTb M JOKasblBaTb YTBEPK-
JeHnsa 06 MX CBOMCTBaX M MpU3HAKax; pellaTb 3ajayM Ha Bbl-
YUCNIeHWe, [0Ka3aTeNbCTBO M MOCTPOEHME, CBA3AHHbIE C 3TH-
MM BUAAMM YETbIPEXYr0/IbHMKOB; 0OBACHATb, KakMe ABe TOYKM
Ha3bIBaATCA CUMMETPUYHBIMU OTHOCMTE/IbHO NMPSMOM (TOYKM),
B KaKoM cJlyyae curypa HasblBaeTCsl CUMMETPUYHOM OTHOCH-
Te/IbHO NPAMOM (TOYKM) M YTO TaKoe OCb (LEHTP) CUMMETPUM
urypsl; npMBoAUTL NpUMepbl GUryp, 061a4atoLWmMx 0CEBOM
(ueHTpasbHOM) CMMMETPUEN, a TaKKe MpUMEpPbl 0CEBOM M
LeHTPaNbHOM CMMMETPUIM B OKpY)Katolei Hac o6CTaHOBKe




IIpooonsicenue

Homep Konu- XapaKTepuCTHUKa OCHOBHbIX BMOB
napa- CogepaHmMe MaTepuana 4yecTBO LEeATEeIbHOCTU YYeHUKa
rpacda Yyacos (Ha ypoBHe y4yebHbIX AeMCTBUM)
Fnaea VI. Nnowaab 14 O6bACHATb, KaK NPOM3BOAMTCA M3MEPEHME MJIOLLALEeN MHO-
rOyrosIbHUKOB, KaKMe MHOrOoyrojiBHMKM Ha3sblBAlOTCA PaBHO-
1 Mnowane MHOroyro/kHuKa 2 BE/IMKMMM U KaKue paBHOCOCTaBNEHHbIMU; (DOPMYIMPOBaTb
2 Mnowaaun napannenorpamma, Tpe- OCHOBHblE CBOMCTBa N/IOWAZAEN M BbIBOAUTb C MX MOMOLLbIO
yroZibH1MKa 1 Tpaneuunu 6 bopmy bl nowazen NpsMOYro/ibHWKa, mnapassiesiorpamma,
3 Teopema lMudparopa 3 TpeyrosbHWKa, Tpaneumm; @opmyaMpoBatb M J[OKasblBaTb
Pewenne 3agau 2 TeopeMy 06 OTHOLIEHMM NJIOWAZeN TPeYrosbHUKOB, MMEl-
KoHTposbHas pa6oTa Ne 2 1 WMX NO paBHOMY Yriy; OpPMy/MPOBaTb M [OKa3sbiBaTb TEO-
peMy Mudaropa 1 06paTHYIO ei; BbIBOAUTb hopMyly FepoHa
ANA naowaan TpeyrosibHMKa; pellaTb 3a4a4m Ha BblYMCIeHue
M [lOKa3aTeNbCTBO, CBfA3aHHble C opMynamu nowazen m
Teopemoi Mudaropa
Inaea Vil. MoaoGHLIe TpeyronsLHUKK 19 O6BbACHATL MOHATME MPOMOPLMOHANLHOCTM OTPE3KoB; dop-
1 Onpezenenme NOAOGHbIX TPeYrosb- MYJIMPOBaTb OnpeAesieHUss NoA06HbIX TPEeYro/ibHUKOB M KO-
HUKOB 2 adbduumeHTa nogobus; (bOpMyanIpOBaTb M AOKasbiBaTb TE€O-
2 [pM3HAKM MOZI06MA TPEYFONbHUKOB 5 peMbl: 06 OTHOLEHMM nJowazen NoA06HbIX TPeyro/IbHMKoB,
0 Mpu3HaKax Mnofobma TPeyrolbHUMKOB, O CpeAHen JIMHWUK
KoHTposibHas pabota Ne 3 1 TpeyrosibHUKa, 0 NepeceyeHn MenaH TpeyrosibHM1Ka, 0 Npo-
3 MprMeHeHre nopobua K [JoKasa- NMOPLUMOHaJIbHbIX OTPE3Kax B NMPSIMOYroJ/IbHOM TPeYroJ/ibHUKE;
TENbCTBY TEOPEM U PELLEHUIO 3aaY 7 06BACHATb, YTO TaKoe MeToA NoAo6mA B 3aZa4ax Ha NOCTPO-
4 COOTHOLIEHUA MeXAy CTOpPOHamMm eHune, U NpUBOAUTb MPUMEPbI MPUMEHEHMA 3TOrO METOA];
M yrnamu npsAMOYrojibHOro Tpe- 06BACHATb, KaK MOXHO MCMOJ/Ib30BaTb CBOMCTBA MOA0GHbLIX
yrosbHMKa 3 TPEYrosibHMKOB B M3MEpUTEJIbHbIX paboTax Ha MECTHOCTH;




KoHTponbHasa pa6ota Ne 4

06BbACHATb, KaK BBECTHM NOHATUE NOA06MA AN NPOM3BOJIbHbIX
duryp; cdopmyampoBaTb onpeaeneHne U MANKCTPUPOBaTb
NMOHATUA CUHYCA, KOCMHYCA M TaHF€HCa OCTPOro yraa npAmo-
YrO/IbHOFO TPEYroJibHUKA; BbIBOAUTb OCHOBHOE TPMIOHOME-
TpUYECKOe TOXAECTBO M 3HAYEHMA CMHYCA, KOCMHYCa U TaH-
reHca gna yrnos 30°, 45°, 60°; pewaTb 3aZayu, CBA3aHHblE
C noAo6buem TpeyrosibHMKOB, ANA BbIYUCIEHUA 3HAYEHUM
TPUrOHOMETPMYECKMX (DYHKLUMIA MCMOJIb30BaTb KOMIblOTEP-
Hble NMpOrpammbl

MnaBa VIIl. OKkpy>XHOCTb 17
1 KacaTtesnbHasa K OKpY>XHOCTH 3
2 LleHTpanbHble 1 BNUCaHHbIE YT /bl 4
3 YeTblpe 3amevaTe/ibHble TOYKKU Tpe-
YyrosibHMKa 3
4 BnucaHHaa 1 onmMcaHHan OKpyK-
HOCTH 4
Pewenune 3apav 2

KoHTponbHasa pa6ota Ne 5

MccnenoBaTb B3aMMHOE PacrosioKeHWe MPAMOM M OKPYK-
HUL IV, QUPMYJIVIpPUBAIDb UIPCAC/ICTHYIC RALAITJIDHUVI K URPY /MR-
HOCTH; bopMyIMpOBaTb U [0Ka3biBaTb TEOPEMbI: O CBOMCTBE
KacaTesIbHOM, O MpM3HaKe KacaTesibHoM, 06 OoTpe3Kax Kaca-
TE/IbHbIX, NPOBEAEHHbIX M3 OAHOM TOYKM; (OPMY/IMPOBATbL
MOHATMA LEHTPA/IbHOrO Yr/la U rpagyCHOM Mepbl Ayr1 OKpPY K-
HOCTW; POPMY/IMPOBaThb U [OKasblBaTb TEOPEMbI: O BMMCaH-
HOM yrne, O MpoM3BEAEHMM OTPE3KOB MNepeceKarLlmMxca
xopa; hopMy/IMpoBaTh M 0Ka3blBaTb TEOPEMbI, CBA3aHHblE
C 3ameyvaTe/IbHbIMM TOYKaMK TPeyrosibHMKa: 0 GUccekTpmce
yrna v, Kak cieAcTBue, O nepeceyeHun GUCCeKTpuC Tpe-
YroJibHUKa; 0 CEpEAMHHOM NEPNEeHAMKYIAPE K OTPE3KY M, KaK
C/leAICTBME, O MEepPeceyvYeHnn CepeanHHbIX NeprneHanKyNspoB
K CTOPOHaM TpeyrosibHMKa; 0 nepecevyeHnm BbICOT TPEYroJib-
HMKa; hOpMyYIMpOBaTh ONpesesIeHNs OKPYKHOCTEN, BMMCaH-
HOM B MHOFOYIOJIbHUK M OMMCAHHOM OKOJIO MHOTOYrOJIbHMKA;
dopMyMpoBaTb M AOKasbiBaTb TEOPEMbl: 06 OKPYMKHOCTM,
BMWCAHHOM B TPEYTOJIbHMK; 06 OKPYKHOCTU, OMMCAHHOM OKO-
JIO TPEeyrosibHMKa; O CBOMCTBE CTOPOH OMWCAHHOrO YeTbl-
PEXYro/ibHMKa; O CBOMCTBE Yr/IOB BMMCAHHOTO YeTbIPEX-




IIpooonsicenue

Homep Konu- XapaKTepmuCTUKa OCHOBHbIX BMAOB
napa- CogepaHmMe MaTepuana 4yecTBO LEeATEeIbHOCTU YYeHUKa
rpacda Yyacos (Ha ypoBHe y4yebHbIX AeMCTBUM)
Yro/lbHMKa; pellaTb 3a4a4M Ha BblYMCIEHME, 0KA3aTeIbCTBO
M MOCTPOEHME, CBAI3aHHble C OKPYXHOCTbIO, BMMCAHHbIMM
U OMMCaHHbIMU TPEYroJibHMKaMM M 4YeTbIPEXYrosibHUKaMM;
uccaeaoBaTb CBOMCTBA KOHMDMIypaLuui, CBA3aHHbIX C OKPYXK-
HOCTblO, C MOMOLLbIO KOMMbIOTEPHbIX NMPOrpamm
MoBTOpeHune. PeweHune 3agay 4
9 kJ1acc
Fnaea IX. BekTophl 8 dopMyiMpoBaThb onpeaesieHUs U UAMIICTPUMPOBaTh MOHATUSA
BEeKTOpa, ero AJiHbl, KOJI/INHEAPHbIX U paBHbIX BEKTOPOB;
1 MoHATHe BeKTOpa 2 MOTMBMPOBaTb BBEAEHME MOHATMIT M AEMCTBMI, CBA3aHHbIX
2 CNoXXeHue U BblYMTaHME BEKTOPOB 3 C BEKTOpamM, COOTBETCTBYIOLMMM MPUMEPAMM, OTHOCALLM-
3 YMHOXXEeHWe BeKTopa Ha u4McIo. MUCA K (PU3MYECKMM BEKTOPHbIM BEJIMUMHAM; MPUMEHATb
MprMeHeHMe BEKTOPOB K peLUeHMI0 BEKTOpbl M AEMCTBMA HaZ HUMM MpPU pelleHuM reomeTpuye-
3ajaud 3 CKMX 3azayd
naea X. Metoa koopauHaT 10 O6bACHATb M UANOCTPUPOBATL MOHATMA MPAMOYIrO/IbHOM CU-
CTeMbl KOOpAMHAT, KOOPAMHAT TOYKU M KOOpAMHAT BEKTOPA;
1 KoopauHatbl BeKkTOopa 2 BbIBOAWTb M MCMNOJb30BaTb MpU pelleHnn 3adad hopmybl
2 MpocTeiiume 3aa4m B KoopAMHaTax 2 KOOpAMHAT cepefMHbl OTPe3Ka, AJIMHbI BEKTOPA, PAcCTOAHMSA
3 YpaBHEHMA OKPYXXHOCTU U MPAMOM 3 MexXAay ABYMA TOYKAMM, YpaBHEHMA OKPYXKHOCTM M NpPSAMOM
Pelwenune 3agau 2
KoHTponbHaa pa6oTta Ne 1 1




MnaBa Xl. CooTHOLWEHUA Mexay CTopo-
HaMM W yrnamm TpeyronbHuka. Cka-

dopMyiMpoBatb M MANOCTPUPOBATL OMNpefesieHMs CUMHyca,
KOCMHYCa, TaHreHca M KotaHreHca yrnos ot 0 go 180°; Bbl-
BOAUTb OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO M op-
MYJIbl NpMBeAeHMA; HGOPMYAMPOBaTb M A0Ka3biBaTb TEOPEMbI
CMHYCOB M KOCMHYCOB, MPUMMEHATb UX MpPU peLleHWM Tpe-
YrONIbHUKOB; OO6DBbACHATb, KaK UCMOJIb3yTCA TPUIOHOMETPU-
yeckme hopMyJbl B U3IMEPUTE/IbHBIX paboTax Ha MECTHOCTH;
dhopMyMpoBaTb OMpeAeNeHMA yriia MeXAy BeKTopamMm M
CKaNApHOro npousBeAeHMA BEKTOPOB; BblBOAMTL opmyny
CKaNsipHOro MpoM3BEAEHMA 4Yepe3 KOOpAMHaTbl BEKTOPOB;
dopMyIMpoBaTh U 060CHOBbLIBaTb YTBEPKAEHME O CBOMCTBAX
CKaNApHOro npousBeAeHMA; UCNOoJ/b30BaTb CKalApHOE Mpo-
M3BeEHME BEKTOPOB MpU peLleHnn 3azay

dopmynmpoBaTth onpezesieH1e MpaBUIbHOIO MHOMOYroJb-
HUKa; (OpMy/aMpoBaTb M JOKa3biBaTb TEOPEMbI 06 OKPYK-
HOCTSIX, OMWCAHHOM OKOJIO MPaBUJ/IBHOTO MHOrOYroJibHWKA
M BMMCAHHOM B HEro; BbIBOAMTb M MCMOJIb30BaTb (DOPMY/bI
ANA BbIYMCNEHUA NJIOWAAN NPaBMJIbHOrO MHOFOYroJIbHMKa,
€ero CTOpPOHbl M pajuyca BMMCAHHOM OKPYKHOCTW; pellaTb
3a/1a4M Ha NOCTPOEHUE MPaBU/IbHbIX MHOMOYr0JIbHWUKOB; 06b-
ACHATb MOHATMSA AJIMHbI OKPYXKHOCTM M MJIOWAAM KpYyra;
BbIBOAUTL (DOPMYJbl A/11 BbIYMCIEHWUA [JIMHBI OKPYKHOCTH
M AJIMHBI Ayry, NOWaAM Kpyra M Niowaan KpyroBoro cek-
TOpa; NMPUMEHSATb 3TM (HOPMYJIbl NMPU PELLEHMM 3aJad

nsipHoe npou3BegeHWe BEKTOPOB 11
1 CMHYC, KOCMHYC, TaHreHC, KOTaH-
reHc yrnaa 3
2 COoOTHOLEHMA MeXAY CTOPOHaMM
W yrniamMu TpeyroJibHMKa 4
3 CkansapHoe npousBefieHUe BeKTO-
pos 2
PeweHne 3agauv 1
KoHTposbHas paboTa Ne 2 1
Mnmaea Xll. lnuHa OKPY>XXHOCTU WU NnoO-
waab Kpyra 12
1 MpaBnbHblIE MHOTrOYrO/IbHUKN 4
2 JAnrvHa OKPYXHOCTM M nowasb
Kpyra 4
Pelwenne 3apav 3
KoHTposbHaa pa6oTta Ne 3 1
Mnaea Xlll. OBuxeHus 8
1 MoHATHME ABUKEHUA 3
2 MapannenbHbIM NEpeHoC M NOBOPOT 3

O6bACHATb, YTO Takoe OTobparkeHMe MJIOCKOCTU Ha cebsA
M B KaKOM CJ/lydae OHO Ha3blBaeTCs ABUKEHMEM MIOCKOCTM;
06DBACHATb, YTO TaKoe OcCeBas CUMMETPMUA, LEeHTpasibHas
CMMMETPMA, Napasiie/ibHbli MepeHoC M NoBOPOT; 060CHOBbI-




IIpooonsicenue

Homep Konu- XapaKTepuCTMKa OCHOBHbIX BMAOB
napa- Cop,epmaHme MaTepmana 4yecTBO AeATe/IbHOCTHU YHEHUKa
rpaca Yyacos (Ha ypoBHe y4yebHbIX AeMCTBUI)
PeweHue 3aga4 1 BaTb, YTO 3TM OTOGPAKEHMA MJIOCKOCTM Ha Ceb6s ABNAITCA
KoHTposibHas pa6ota Ne 4 1 JABUKEHUAMM; 06BACHATb, KaKOBa CBA3b MEXKAY ABUKEHUAMM
M HaNOXEHWUAMM; MINIOCTPUPOBATb OCHOBHblE BWAbI ABM-
KEHUM, B TOM YUCJIE C MOMOLLBI KOMMbIOTEPHBIX NMPOrPamMm
MnaBa XIV. HayanbHble cBegeHUuA u3 0O6bsACHATb, YTO TaKOE MHOrorpaHHuK, ero rpaHu, péépa,
cTepeomMeTpun 8 BEPLUMHbI, [JMaroHasM, KaKoOW MHOrorpaHHWK HasblBaeTcs
BbIMYKJ/IbIM, YTO TaKoe N-yrosbHas npu3ama, €€ OCHOBaHMA,
1 MHororpaHHMKM 4 6OKOBblE rpaHU M 6OKOBble pébpa, Kakas npv3ma HasblBaeT-
2 Tena M NOBEPXHOCTM BpaLLEeHMs 4 CAl MPSIMOM M KaKas HaKJIOHHOM, YTO TaKoe BblCOTa MPU3Mbl,

KaKasi Mpu3Ma HasblBaeTca napasiienenuvnesom 1 Kakom na-
pannenenunes HasbiBaeTCA MNPAMOYroJsibHbIM; HOpMyAMpo-
BaTb M 060CHOBbIBATb YTBEPXKAEHMA O CBOMCTBE AMaAroHanem
napannenenunesa M O KBagpate [AuaroHasM MpSMOYroJib-
HOro napasnnenenunefa; 06bACHATb, YTO TaKoe 06BEM MHO-
rorpaHHMKa; BbIBOAUTbL (C MOMOLLbIO NMpuHUMNa KaBanbepu)
dopmyly 06bEMa NPAMOYro/IbHOro napannenenunesa; oob-
ACHATb, KaKOM MHOrOrpaHHMK HasblBaeTcA NMMpamMMAOM, 4YTO
Takoe OCHOBaHWe, BepluMHa, G6OKOBble rpaHu, G6OKOBble pé-
6pa M BblCOTa NMpamMMAbl, Kakasa nupammzaa HasblBaeTcs npa-
BMJIbHOM, YTO TaKoe anodema NpaBU/IbHOM MMpaMMIbl, NpU-
BOAUTb bopmyny 06bEMA NMpamMmuAbl; 06bACHATb, KaKoe Teno
Ha3blBaeTCA UMJMHAPOM, YTO TaKOe ero ocCb, BblCOTa, OCHO-
BaHMWA, paguyc, 6oKoBas MOBEPXHOCTb, obpasyllime, pas-




BEPTKA GOKOBOM MOBEPXHOCTU, KaKMMM (DOpMyIamMu Bbiparka-
I0TCA 06BEM M MJiowaab 60KOBOM MOBEPXHOCTU LMMHAPA;
06BACHATb, KaKOe TeJIo Ha3blBAeTCA KOHYCOM, YTO TaKoe ero
OCb, BbICOTa, OCHOBaHWe, GOKOBas MOBEPXHOCTb, 06pasylo-
Me, pa3BEpTKa 60KOBOM MOBEPXHOCTU, KaKUMM (OpMyJIaMM
BblpaXkaloTcA O06bEM KOHyca M MJolwaZb GOKOBOM MoBepX-
HOCTW; O6BACHATb, Kakas NMoBEPXHOCTb HasblBaeTcs cchepo
M KaKoe TeJsIo Ha3blBaeTCs LapoM, YTO Takoe paauyc M aua-
meTp cdepbl (wapa), KakuMMu ¢OpMysilaMM BblparkaloTcs
06BbEM LWapa M naowasb cdepbl; M3obpaxkaTb M pacrnosHa-
BaTb Ha PUMCYHKax Npu3My, napasanenenunes, nupammay, um-
JIMHAP, KOHYC, Liap

06 akcumomax nMnaHMMeTpuun

MoBTOopeHune. PeweHne 3agay




A. B. MNoropenoB «l"eomeTpusa, 7», «Ff'eomeTtpusa, 8», «F'eomeTpusa, 9»

H Konu- XapaKTepuCTUKa OCHOBHbIX BUAOB
no::(ip Cop,epmaHme mMaTepmnana 4ecTBO AeATe/IbHOCTHU YHEHUKa
yHKTa YacoB (Ha ypoBHe y4yebHbIX AeMCTBUIM)
7 xJjacc
§ 1. OcHOBHble CBOMCTBa MNpoOCTEeNn- 06bACHATD, YTO TaKoe:
WnX reomeTpuyeckux curyp 16 — OTPEe30K, /lyd, YroJ, pasBEpHyTbI yros, 6UCCEKTpUCa Yria;
— TPeyrosibHMK, MefumaHa, GucceKTpuca M BbicoTa Tpe-
1—4 lFeomeTpuyeckme durypbl. Touka YrO/IbHUKa;
n npamas. OTpesok. U3mMepeHue — paccTosHWE MeXzay ToUKamu;
OTPE3KOB 2 — paBHble OTPE3KM, Yr/bl, TPEYrOJIbHUKM;
5-7, 18 Monynnockoctn.  MNonynpsamas. — napaJsiJiefibHble MnpAMble.
Yron. buccektpuca yrna 5 MoHMMaTb, YTO TaKoe:
8 OTK/1IafibiIBaHWE OTPE3KOB M Yr/10B 2 — Teopema M1 eé foKa3aTe/IbCTBO;
9, 25, 10 TpeyronbHuK. BbicoTa, Guccek- — YCJIOBUE U 3aKJIIOHEHUE TEOPEMDI;
TpUCa M MeauaHa TpeyrosbHuKa. — aKCMOMbI.
CyuwiecTBoBaHMe TpeyrosibHuKa, ®opMyMpoBaTh OCHOBHble CBOMCTBA:
paBHOro JaHHOMY 3 — MPUHAANENKHOCTU TOYEK U MPAMbBIX Ha MJIOCKOCTH;
11—-13 MapannenbHble npsambie. Teope- — PacnoJIoXKeHMs TOYEK Ha NMPAMON;
Mbl M OKasaTenbCTBa. AKCMOMbI 3 — M3MepEeHUA Yr/oBs;
KoHTposibHas pa6ota Ne 1 1 — OTK/aAblBaHMA OTPE3KOB M Yr/I0B;
— TpeyroJsibHMKa (CylecTBOBaHWE TpeyrosibH1Ka, PaBHOMO
OaHHOMY);
— Mapasie/ibHbIX MPAMbIX (aKCMOMa Napasifie/IbHbIX MPAMbIX).
M306parkaTb, 0603Ha4aTh M pacrno3HaBaTb Ha YepTeXKax U3yyeH-
Hble reoMeTpryecKkue Urypbl; UANKOCTPUPOBaTh MX CBOMCTBA




§ 2. CmexXHble u BepTUKanbHbIe yribl 8 06BbACHATL, YTO TaKoe:
— CMEeXHble U BepTMKaJibHble Yrbl;
14 CMexHble yribl 2 — npAMble, OCTPble U TYNble Yr/ibl;
15 BepTuKasibHble Yribl 2 — nepneHAMKyNApHble NpAMbIE U NEPNEHAMKYNAP.
16, 17 MepneHanKynspHbie Apsimble. M306paxkaTb M pacnosHaBaTb Ha YepTexax YKasaHHble du-
JloKka3aTesIbCTBO OT MPOTMBHOIO 3 rypel.
KoHTponbHas pa6oTa Ne 2 1 dopmMynmpoBaTtb M [0Ka3blBaTb TEOPEMbI O:
— CYMMe CMeXXHbIX Yr/oB;
— paBeHCTBEe BEPTUKaJIbHbIX YTr/I0B;
— e[MHCTBEHHOCTM NPSAMOM, NeprneHAUKYISPHOM AaHHOM,
NpoxoAALLeN Yepes AaHHY €€ TOuKY.
dopMynmMpoBaTb CNeACTBUA M3 TEOPEM O CMEXHBIX U BEPTU-
KaJ/IbHbIX yriax.
O6bACHATb, B YEM COCTOMT JOKasaTesibCTBO OT MPOTUB-
Horo.
Pewatb 3agauM, CBA3aHHble C PaCCMOTPEHHbIMKU (Urypamu
M UX CBOMCTBAMM
§ 3. MpusHakn paBeHCTBa Tpeyronb- 14 O6bACHATL, YTO TaKoe:
HUKOB — paBHOGeApPEeHHbIN M PaBHOCTOPOHHMI TPEYroJIbHUKM;
— obpaTHasa Teopema.
20, 21 MepBblii  NpM3HAK  paBeHCTBa dopmyiMpoBaTb M JOKasblBaTb:
TpeyrosibHMKOB. Mcnonb3oBaHue — MpPU3HAKKU paBEHCTBA TPEYro/ibHUKOB;
aKCMOM Mpu  JOKasaTesibCTBe — CBOMCTBO Yr/IOB PaBHO6EAPEHHOI0 TPEYro/ibHUKA;
Teopem 2 — MpM3HaK paBHOGEAPEHHOIO TPEYro/IbHMKA;
22, 23 BTopoﬁ NpU3HaK paBeHCTBa Tpe- — CBOMCTBO MeanaHbl paBHO6EApeHHOFO TpeyrosibHMUKa.
YroJIbHUKOB. PaBH06eApeHHblﬁ Pewartb 3aJayn, CBA3aHHblE C NpU3HaKaMKU paBe€HCTBa Tpe-
TpeyroJibHMK 4 YroJibHMKOB U CBOMCTBaMM paBHo6e,qpeHHoro TpeyroJjibHMKa

KoHTponbHasa pa6ota Ne 3




IIpooonsicenue

H Konu- XapaKTepucTUKa OCHOBHbIX BMOB
omep CopeprkaHne mMatepuana 4yecTBO LeATEeIbHOCTU YYeHUKa
nyHKTa YacoB (Ha ypoBHe y4yebHbIX AeMCTBUI)
24, 26 O6paTHas Teopema. CBOMCTBO
MeAMaHbl paBHOGeApeHHoro Tpe-
YrosbHUKA 3
27 TpeTui NpM3HaK paBeHCTBa Tpe-
Yro/IbHUKOB 3
KoHTposibHas pa6oTta Ne 4 1
§ 4. Cymma yrnoB TpeyrosibHuUKa 12 06bACHATD, YTO TaKoe:
— cekyLas;
29, 30 MapannensHocTb NpAMbIX. Yrbl, — OJHOCTOPOHHME, HAKPECT JieXKallme U COOTBETCTBEHHbIE
obpasoBaHHble MpM nepeceye- yrbl;
HWKM ABYX NPAMbIX CEKyLieH 2 — BHELUHME M BHYTPEHHME Yr/bl TPEYroJIbHMKA;
31, 32 Mpu3HaKk napannenbHOCTU npA- — MPSAMOYrOJIbHbIM TPEYro/IbHUK M €ro 3/IEMEHTbI (TMMNOTEHY-
MbiXx. CBOMCTBO yrioB, 06paso- 3a U KaTeThl);
BaHHbIX MPU MepeceyeHnn na- — pacCcTosiHMe OT TOYKM [0 MPAMOM M MeXZy napasinesib-
pannesbHbIX NPAMbIX CERYLLEN 3 HbIMM MPAMbIMM.
33, 34 Cymma  yrjioB  TpeyrosibHuKa. dopMyMpoBaTh M [0KasblBaTh:
BHelwwHWe yribl TpeyrosibHuKa 3 — TeopeMy 0 [BYX MPAMbIX, Mapasie/ibHbiX TpeTbew;
35, 36 MpAMOYro/ibHbIM  TPEYroJbHMK. — MpM3HaK NapananenbHOCTU NpAMbIX; POpMyIMpoBaTh cies-
CyulectBOBaHME W €[MHCTBEH- CTBMA U3 HEro;
HOCTb MepneHauKynapa K npsa- — CBOWCTBO Yr/ioB, 06pa3oBaHHbIX NpU NepeceyeHnn napani-
MO 3 NesIbHbIX MPAMbIX CeKyulel; dhopMyamMpoBaTb ciaefcTBUe
KoHTpo/ibHaa pa6oTta Ne 5 1 13 Hero;




— TEOPEMbl O CYMME YI/10B TPEYroJ/ibHMKa U O BHELUHEM €ro
yrne; ¢hbopMyanpoBatb CneACTBME O CPAaBHEHUM BHELLHEro
M BHYTPEHHMUX YrJIOB;

— MpM3HaK paBeHCTBA NPSAMOYrO/IbHbIX TPEYrOJIbHUKOB MO
rMNOTEHY3€e M KaTeTy;

— CyLeCcTBOBaHWE U €AUHCTBEHHOCTb NepneHAMKynsapa K
NpsAMOM.

Pewatb 3agaumn

§ 5. NeomeTpnyeckmne NOCTpoeHUs

13

38, 39

40, 41

4244

4547

48, 49

OKpYKHOCTb. OKpPYXHOCTb, ONM-
CaHHaA OKOJIO TpeyroJibHUKa
KacatenbHaa K  OKpYXHOCTM.
OKpYKHOCTb, BMMCaHHas B Tpe-
YrOJIbHUK

Yto Takoe 3ajayM Ha nocTpoe-
Hue. MMocTpoeHne TpeyrosibHMKa
C JaHHbIMKM cTopoHamu. NocTpoe-
HUWe yrna, paBHOro AaHHOMy
MocTpoeHWe GMcceKTpuchl yraa.
JeneHne oTpeska Monojam.
MocTpoeHue nepneHauKyAsApHON
npAMon

KoHTposnbHas paboTta Ne 6
[eomeTpuyecKkoe MecTo ToOYeK.
MeToza reomeTpUUeCcKMX MecT

O06BACHATb, YTO Takoe:

— OKPY}KHOCTb, €€ LeHTp, paguyc, Xxopaa, AMameTp, Kaca-
TeNbHaA K OKPYKHOCTU M TOYKA KacaHus;

— OnMcaHHasA OKOJI0 TPEeYro/lbHUKa OKPYKHOCTb M BNUCaHHAaA
B Hero;

— BHYTPEHHEE U BHELLUHee KacaHMe OKPYKHOCTEM;

— CepeauHHbIM NepneHauKynap;

— reoMeTpMyecKoe MecTO TOYEK.

dopmyiMpoBaTb M [l0KasblBaTb TEOPEMbI O:

— LeHTpe OKPY}KHOCTU, OMMCAHHOM OKOJIO TPEYroJIbHUKA;

— LeHTpe OKPY}KHOCTU, BMNMCAHHOM B TPEYroJibHMK;

— FeOMeTPMYECKOM MecCTe ToYeK, paBHOYAANIEHHbIX OT ABYX
AAHHbIX.

MoHMMaTb:

— YTO TaKoe 33ajaya Ha NMOCTPOEHUE U €€ peLleHue;

— YTO MOXKHO CTPOMUTb C MOMOLLbI JIMHEMKM;

— YTO MOKHO CTPOMTb C MOMOLLBIO LMPKY/IS;

— CYLWHOCTb METOZA FreOMETPUYECKUX MECT.

PelaTb npocTemiume 3ajadm Ha NoCTpoeHUe:

— TpEeyroJsibHMKa, paBHOro JaHHOMY;

— yr/Jla, paBHOro AaHHOMY;




IIpooonsicenue

H Konu- XapaKTepuCTUKa OCHOBHbIX BUZOB
no::ﬁg CopeprkaHne mMatepuana 4ecTBO AEeATEeNbHOCTM yYeHMKa
y YacoB (Ha ypoBHe y4YebHbIX AeMCTBUIM)
— 6UCCEKTpUCHI Yrna;
— CcepeamHbl OTpesKa;
— nepneHAMKYASAPHOM NPSMON.
Pewatb 6o/ee CNOXHble 3aja4M Ha MNOCTPOEHME, UCMOoJb3yA
YKasaHHble npocTemLume
UToroBoe noBTOpEHUE 5
8 kJ1acc
§ 6. YeTbIpEXyronbHUKU 19 061bACHATDL, YTO TaKoe:
— YeTbIPEXYro/IbHUK M Ero 3/1eMeHTbl (BEepLUMHbI, CTOPOHbI
50-52 OnpezeneHne 4eTbIpEXyro/ibHu- (NpOTUBONEKALLME U COCEAHME), AMArOHaAMN);
Ka. I'IapannuenorpaMM. CBoiicTBO — napannenorpamm, nNpsMOYrosibHMK, poM6, KBaapar;
AvaroHanen napannienorpamma 3 — CpeAHss JIMHUA TPeyrosibHUKA;
53 CBOMCTBO NMPOTUBO/IEKALLMX CTO- — Tpaneuma v eé 31EeMEHTbI, CPEAHAS IMHUA Tpaneumm,
pOH M Yr/IOB Mapajjefiorpamma 2 paBHOGOKas Tpaneums.
54—-56 MNpamoyronbHuMk. Pom6. KBaapat 4 ®opMmymMpoBaTtb M AOKasblBaTb TEOPEMbI:
KoHTposbHas pa6ota Ne 1 1 — MPpU3HaK Napas/ie/iorpamma;
57, 58 Teopema ®aneca. Cpearss - — CBOl:iCTBO JuaroHanel napannesnorpamma;
HIR TPeYrObHMKa 3 — CBOMCTBO MPOTMBOJIEXALLMX CTOPOH M Yr/0B Mapassiesno-
rpamma;
59 Tpaneuma 3 — CBOJMCTBa AMaroHanei NpsAMOYrosibHUKa M pom6a;
60 lponopunoHanbHble OTPE3KMK 2 — daneca;
KoHTponbHas pa6ota Ne 2 1 — CBOWMCTBA CPEAHUX JIMHWUI TPeyrosibHWKa U Tpaneumu;
— 0 NpOMOpUMOHA/IbHBIX OTPEe3Kax.




MoHuMaTb, 4YTO KBaApaT eCTb OAHOBPEMEHHO M NPSMOYroJb-
HUK 1 POMO.

CTPOMTb C NMOMOLLbIO LUPKYIS U IMHEWMKM YEeTBEPTbIM Nponop-
LIMOHa/IbHbIM OTPE30K.

Pewatb 3agayM Ha BblYMCNEHME, [OKa3aTe/IbCTBO M MOCTPO-
€HMe, UCMO/b3ys M3YYeHHbIE MPU3HAKM, CBOMCTBA U TEOPEMDI

§ 7. Teopema lNudparopa 14
62—64 KocuHyc yrna. Teopema Mudaro-
pa. ErMneTckui TpeyroibHUK 4
65, 66 MepneHAMKynaAp M HaKIOHHaA.
HepaBeHCTBO TpeyronbHMKa 2
67 CoOTHOLWEHNA MexXay CTOpoHa-
MM U yriamuM B MPSMOYroJibHOM
TpeyroJibH1Ke 3
68, 69 OCHOBHble TPUrOHOMETPUYECKUE
TOXAEeCTBa. 3Ha4yeHUs CUHYCa,
KOCMHYCa, TaHreHca 1 KOTaHreH-
Ca HEKOTOpbIX YrioB 3
70 M3MeHeHWe CuHyca, KOoCMHyca,

TaHreHca M KoTaHreHca rnpu Bos-
pacTaHuu yrna
KoHTposnbHaa pa6ota Ne 3

O6bACHATbL, YTO TaKoe:

— KOCMHYC, CMHYC, TaHF€HC M KOTaHreHC OCTpOoro yrja nps-
MOYrOJIbHOrO TPeyro/ibHWUKa;

— nepneHAMKYNsp, HaKJIOHHasi, eé OCHOBaHME M MPOoeKUMs;

— €ermneTcKui TpeyrosibHMK.

dopmynmpoBaTb M JOKasblBaTb:

— Teopemy lMudaropa;

— TeopeMy O 3aBMCMMOCTM KOCMHyCa OT FpaZlyCHOM Mepbl
yrna;

— HepaBeHCTBO TPEYroJ/IbHUKA;

— ToxpaecTBa sin’ a+cos’ o =1,
T+iga=——, T+cg’a = 12 ;

cos” a sin“a

sin(90° — a) = cosa, cos(90° — a) =sin a.

MoHWMaTb, 4TO:

— N06OM KaTeT MeHbLUe rMnoTeHysbl;

— KOCMHYC 11060ro OCTPOro yrsia MeHblue 1;

— HaKJ/I0HHasA 60/1blue NepneHanKYNAPa;

— paBHble HaKJ/IOHHbIE UMEKT paBHble MPOEeKLUMM, a 6osiblue
Ta, Y KOTOPOM MpoeKums 6osibLue;

— N06as CTOpPOHa TPEeyrosibHMKa MEeHbLUe CYMMbl ABYX

APYTHX;
— CHUHYC U TAHIFr€HC 3aBUCAT TOJZIbKO OT BEJIMYUHDBI yra.




IIpooonsicenue

H Konu- XapaKTepucTHMKa OCHOBHbIX BUOB
no::ﬁg CopeprkaHne mMatepuana 4yecTBO AeATeNbHOCTU YYeHMKaA
y YacoB (Ha ypoBHe y4YebHbIX AeMCTBUIM)
3HaTb:
— KaK Bblpa)kaloTCA KaTeTbl M TMMNoTeHy3a Yepe3 CUHYC, KO-
CMHYC, TAHF€HC M KOTaHreHC OCTPOro yrsia MpsMOYroJib-
HOro TPeyroJibHMKa;
— YeMy paBHbl 3Ha4YE€HUA CMHYCa, KOCMHYCa, TaHreHca M Ko-
TaHreHca yrnos 30°, 45° n 60°.
Pewartb cooTBeTCTBYIOWME 3a4a4M Ha BblYMC/IEHUE U [jOKa3a-
TeNbCTBO
§ 8. [lekapToBbI KOOpAUHATbLI Ha MJiO- O6DBACHATb, YTO TaKoe:
CKOCTU 11 — [JleKapToBa cMcTemMa KoopAMHaT, 0Cb abCcumMcc, OCb OpaM-
HaT, KOOpAMHAaTbl TOYKM, Ha4yas0 KOOpAMHaT;
71-73 OnpegeneHve [eKapTOBbIX KO- — ypaBHeHWe purypobl;
opauHat. KoopauHaTbl cepeau- — Yr/0BoM KO3 dPULMEHT NPSMOA.
Hbl oTpe3Ka. PaccTosHWe Mexay 3HaTh:
TOHKamu 2 — OpMyJIbl KOOPAMHAT CepesMHbI OTPE3Ka;
74—76 YpaBHeHMEe OKPYXXHOCTU. YpaBHe- — opMyny pacCTosHUA MeXAY TOUKaMM;
HWe NpAMON. KoopAWHaTbI TOYKM — YpaBHEHME OKPYXHOCTH, B TOM YMC/ie C LeHTPOM B Havasie
nepecevyeHMAa NpAMbIX 3 KOOpAMHaT;
77—79 PacrnosioxkeHue npsAMOM  OTHO- — YypaBHeHWe MNpsAMOM, YC/I0BUE Mapassie/lbHOCTUM MNpAMOM
CUTE/IbBHO CUCTEMbI KOOpAMHAT. OAHOM M3 0CeM KoopAaMHAT, YC/I0BME MPOXOXKAEHMA eé ye-
Yrnoeon KoapdUUMEHT B ypaB- pe3 Ha4vasio KoopAMHarT;
HEHMM NPAMOM. Mpaduk nHeN- — YeMy paBeH yrjaoBoi Ko3dUUMEHT NpAMON;
HOM yHKLMM 3 — yT10 ANna 0 < a < 180°




80

81

MepeceyeHne MpSAMOM C OKPYK-
HOCTbIO

OnpegeneHve CUHyca, KOCHHY-
ca, TaHreHca M KoTaHreHca Jo-
6oro yrna ot 0 go 180°

sin(180° — @) = sina, cos(180° — o) = —cosa,
tg(180° — o) = —tga, a# 90°, ctg(180° — o) = —ctga.

Pewatb 3ajayuM Ha BblYUCIEHME, HAXOXAEHME U JOKa3aTeIbCTBO

§ 9. IBnxxeHue

82, 83

86—88

84, 85

89, 90

Mpeo6pasoBaHue buryp. CBOMCT-
Ba JABMXKEHUA.

MoBopoT. MapannenbHbiM nepe-
HoC M ero csoMcTBa. CyliecTso-
BaHWe M eUHCTBEHHOCTb napa-
nenbHoro nepeHoca. CoHanpas-
NEHHOCTb NONYNPAMbIX

CMMMETPpMA OTHOCUTEJIbHO TOM-
Kn. CUMMETPUA OTHOCHUTEJNIbHO
npsAmon

[eomeTpryeckme npeobpasoBaHUA
Ha npaKkTMKe. PaBeHCTBO uryp

KoHTposbHasa pabota Ne 4

O6bACHATbL, YTO TaKoe:

npeobpasoBaHue Gurypbl, obpatHoe npeobpasoBaHUE;
ZBUXKEHWE;

npeo6pasoBaHMe CUMMETPUM OTHOCMTE/IbHO TOYKM, LEHTP
CUMMETPUH;

npeo6pa3oBaHMe CUMMETPMM OTHOCHTE/IbHO MPSMOM, OCb
CMMMETPUK;

NMoBOPOT MJIOCKOCTM, YroJi MoBOpOTa;

napasniefibHbli nepeHoc.

(DOpMy}'IVIPOBaTb M AOKa3blBaTb, YTO:

TOYKM MPSAMOM NPU ABUKEHUM NEPEXOAAT B TOUKM NPAMOM
C COXpaHEeHMEM UX MOPAAKaA;

npeobpa3oBaHMs CUMMETPUM OTHOCUTE/NIbHO TOYKM MU OT-
HOCUTE/IbHO MPAMOM ABNAIOTCA ABMMKEHMAMM.

dopMympoBaTb CBOMCTBA:

LBUKEHMS;
napasiiefisHoro nepeHoca.

PewaTtb 3agaum, MCNONIb3yA I'IpMO6peTéHHble 3HaHUA

§ 10. BekTopbl

91, 92

AbcontoTHaa Be/IMYMHA M Ha-
npaB/ieHMe BeKTopa. PaBeHCTBO
BEKTOPOB

06BbACHATb, YTO Takoe:

BEKTOP M €ro HanpaBJieHWe, OJMHAKOBO HarpaBJieHHble
M NPOTUBOMOJIOKHO HAMpPaB/IEHHbIE BEKTOPbI;
abCooTHasA BEIMYMHA (MOAY/Ib) BEKTOPA, KOOPAMHATI
BEKTOPA;




IIpooonsicenue

H Konu- XapaKTepMCTMKa OCHOBHbIX BMAOB
no::ﬁg CopeprkaHne mMatepuana yecTBoO AeATeNbHOCTU YYeHMKaA
y YacoB (Ha ypoBHe y4YebHbIX AeMCTBUIM)
93—-95 KoopauHatbl BekTopa. CnoxeHue — HY/NIEBOM BEKTOP;
BeKTOpOB. CnoxeHue cmn 2 — PaBHbIE€ BEKTOPbI;
96, 97 YMHOXeHMe BeKTopa Ha 4Mcio. — YroJl Me&XAY BEKTOPpaMu;
PasfoeHue BeKTOpa Mo /ByM — CyMMa 1 pasHOCTb BEKTOPOB;
HEKOIIMHEeapHbIM BEKTOpam 2 — TNpousselieHne BeKTopa M Yn1cia;
98, 99 CKansapHoe npousBejeHue BeK- — CKaNApHOE Npon3BeAEHNE BEKTOPOB;
TOpoB. PasnoxeHue BeKTopa no — €eAMHMYHBIM U KOOpAMHATHbIE BEKTOPbI;
KOOPAMHATHbIM OCAM 2 q—)ogﬁoe:gzmasex;op: :i oc: KoopAMHaT.
Yy/MpoBaTh M [0Ka3biBaTh:
KoHTposnbHaa pab6orta Ne 5 1 — «NPaBMJIO TPEYrONbHUKA:
— TeopeMy 06 abCO/IOTHONM BEIMUYMHE M HarpaB/ieHUMU BEK-
TOopa A4,
— TeopeMy O CKalspHOM NPOM3BeEHMU BEKTOPOB.
dopmynmpoBartb:
— CBOMCTBA MPOM3BEAEHUS BEKTOPA M YMUCNa;
— ycJ/ioBUE NeprneHanKYIAPHOCTU BEKTOPOB.
MoHMMaTb, 4TO:
— BEKTOP MOXHO OT/IOXMTb OT JI060M TOUKM;
— paBHble BEKTOpbl OJAMHAKOBO HamnpasJieHbl M paBHbl MO
a6COMIIOTHOM BE/IMUMHE, A TaKKe MMEIT paBHble COOTBET-
CTBYIOLLME KOOPAUHATbI;
— CKa/nspHoe npou3BefeHne BEKTOPOB AMCTPUBYTMBHO.
Pewartb 3agaumn
UtoroBoe noBTOpEHUEe 6




9 kJiacc

§11.

Mopo6ue cduryp

14

100, 101

102, 103

104, 105

106

107
108

109

MNpeobpa3soBaHne nogobumsa.
CBorcTBa nNpeobpa3oBaHMsa Mo-
nobus

Mopobue uryp. MMpusHak no-
[06Us TPEYro/sibHMKOB MO ABYM
yrnam

Mpu13HaK Nogobusa TpeyrosibHUKOB
no ABYM CTOPOHaM M1 Yriy Mexay
HUMKU. T[lpu3Hak nojobua Tpe-
YroJIbHUKOB MO TPEM CTOPOHaM
Moaobue npAMOYrosibHbIX Tpe-
Yro/IbHUKOB

KoHTposibHaa pa6oTta Ne 1

Yrnbl, BNMCaHHbIE B OKPYXKHOCTb
MponopunoHanbHOCTb  OTPE3KOB
XOPJ, U CEKYLUMX OKPYKHOCTH
M3mepeHue yrnoB, CBA3aHHbIX C
OKPY¥HOCTbIO

KoHTponbHasa pa6ota Ne 2

O6bACHATb, YTO TaKoe:

npeo6pasoBaHue MNojobms, Kos3(hbUUMEHT nogobusa, no-
[o06Hble Urypbl;

rOMOTETUSI OTHOCMTE/IbHO LEHTpa, KO3hdULUMEHT romoTe-
TUU, FTOMOTETMYHbIE (PUrypbl;

Vbl MIOCKMI, AOMNOSHMUTE/IbHbIE, LUEHTPa/ibHbIM, BNMCaH-
HbIM B OKPY}KHOCTb, LleHTPasibHbI, COOTBETCTBYIOLWMI AaH-
HOMY BMMCaHHOMY Yriy.

MoHnMaTb, 4TO MacwTab ecTb KO3pDULMEHT Nnogobumsa.
dopMymMpoBaTh M [0Ka3biBaTb:

YTO rOMOTETUA €CTb NpeobpasoBaHMe Nnogobus;

4TO NpeobpazoBaHUe NOAOBUA COXPAHSET Yriibl MEXKAY MO-
JIYNPSAMbIMM;

CBOMCTBa NoZ06HbIX hUryp;

NpM3HaK NnoAo6us TPeyrosibHUKOB MO ABYM Yr/laMm;
npM3HaK MoJo6us TPeyrosibHWKOB MO ABYM CTOPOHam W
Yrly MEXAY HUMMU;

NpM3HaK NoJo6Ms TPEYroJIbHUKOB Mo TPEM CTOPOHAM;
CBOMCTBO BUCCEKTPUCHI TPEYrOJIbHUKA;

Teopemy 06 yrie, BMIMCAaHHOM B OKPYKHOCTb;
MPOMOPLUMOHAJIBHOCTb OTPE3KOB XOPJ M CEKYLUMX OKPYK-
HOCTH.

dopMyampoBaTh:

CBOMCTBa Npeobpas3oBaHMA Noso6bus;

Npu3HaK NoAo6MsA NPAMOYroJibHbIX TPEYro/bHUKOB;
CBOMCTBO KaTeTa (4TO KaTeT ecTb cpejHee Mponopumo-
Ha/lbHOE MEXAY MMNOTEeHY30M M MpoeKLMel 3Toro Karteta
Ha rMnoTeHysy);




IIpooonsicenue

H Konu- XapakTepmuCTMKa OCHOBHbIX BMJOB
OMeg CopeprkaHne mMatepuana yecTBO [EeATENbHOCTU YYEHMKA
MyRKT YacoB (Ha ypoBHe y4YebHbIX AeMCTBUIM)
— CBOMCTBO BbICOTbl MPSIMOYrOJIbHOrO TPeyroJsibHMKa, Npo-
BEIEHHOM M3 BEPLUMHbI MPSMOro yria (4To OHa ecTb cpej-
Hee NpOoMNopUMOHA/IbHOE MEXKAY MPOEKUMAMM KATETOB Ha
rMNOTEHY3Y);
— CBOMCTBO BMMCAHHBIX YrJIOB, OMMPAIOLLMXCA HA OAHY U Ty
Xe ayry.
MoHMMaTb, 4YTO BMMCaHHbIE YrJbl, OMMUpalLMecs Ha Aua-
MeTp, — NpsMble.
Pewatb 3agaumn
§ 12. PelweHue TpeyrosibHUKOB 9 dopMynmpoBaTh U JOKa3biBaTh:
— TeopeMbl KOCMHYCOB U CMHYCOB;
110 Teopema KocKHycoB 2 — COOTHOLLEHME MEXAY Yr1aMM TPeyroibHMKa U NpoTMBOIe-
111, 112 Teopema cuHycoB. COOTHOLLEHWE KalMMM CTOPOHaMM.
MEXAY Yyriamm TpeyrosibHuMKa M MoHMMaTb:
NMpOTMBO/IEKALLMMM CTOPOHAMM 3 — 4YeMmy paBeH KBaZpaT CTOPOHbl TPeYroJibHMKa;
113 PelweHne TpeyrosibHUKOB 3 — YTO 3HAYUT PELINTb TPEYrOJIbHUK.
KoHTposibHas pa6ota Ne 3 1 Pewatb 3apaun
§ 13. MHoroyronbHuUKu 15 O6BbACHATb, YTO TaKoe:
— JIOMaHasi U €€ D3JIEMEHTbl, AJIMHa JIOMaHoM, npocTas
114—116 JlomaHas. BbinyKkablie MHOroyrosb- M 3aMKHyTas JIOMaHble;
HUKKM. lpaBu/IbHbIE MHOMOYroJib- — MHOMOYroJIbHUK M €ro 3/IeMEHTbI, MJIOCKMIA MHOrOyroJb-
HUKM 2 HUK, BbIMYK/IbIA MHOTOYrOJIbHMK;




117

118

119

120

121
122

®opMmynbl AnAa  paguycoB  BMM-
CaHHbIX U OMMCAHHbIX OKPYXHO-
CTeN NPaBM/IbHbIX MHOIOYroJib-
HUKOB

[ocTpoeHne HeKoTopbIX Mpa-
BMJIbHbIX MHOIOYr0JIbHUKOB
BnucaHHble M onucaHHble YeTbl-
PEXYroibHUKK

Mopo6ue npaBm/IbHbIX BbIMYKbIX
MHOrOYro/1bHUKOB

JANnHa OKpyXHOCTH

PagnaHHas mepa yrna
KoHTposbHaa pa6ota Ne 4

N

- NN W

— YroJ BbIMYKJ/IOFrO MHOIOYroJ/IbHUKA W BHELUHWM €ro yroJ;

— MpaBWJ/IbHbIM MHOIOYrOJ/IbHUK;

— BMMCAHHbIE M OMMUCAHHbIE MHOMOYrOJIbHUKM;

— LEHTP MHOrOYroJlbHUKa;

— UEeHTpasibHbIM Yrosl MHOMOYr0JIbHUKA;

— pajumaH M pajMaHHaa mepa yrna;

— 4YMCno T.

3HaTb:

— NpUBAMNKEHHOE 3HaYeHMe Yncna ;

— Kak rpagycHylo Mepy yrjia nepeBecTy B paJMaHHyl M Ha-
060poT;

— YTO Y NPaBMJIbHbIX N-yr0JIbHUKOB OTHOLLUEHUA NEPUMETPOB,
paaMycoB BMMCAHHbLIX M OMMCAHHBIX OKPYXKHOCTEM PaBHbI.

MoHMMaTb, YTO TaKoe A/IMHA OKPYXKHOCTHU.

(DopMynMpOBaTb M [OKa3blBaTb TEOPEMbI:

0 AJIMHE OTpe3Ka, COEAMHSIOLLErO KOHLbI JIOMAHOM;

— 0 CYMMe YI/10B BbIMYK/0ro N-yroJibHUKa;

— O TOM, YTO MPaBWJIbHbIM BbIMYKJ/IbI MHOTOYrOJIbHUK ABASA-
€TCA BMNUCAHHbIM M OMUCAHHDBIM;

— 0 NoA06MKM NPaBUIbHBIX BbIMYKJIbIX MHOIOYr0JIbHUKOB;

— 06 OTHOLWEHUN ANMHBI OKPYXXHOCTU K AMaMeTpy.

BbiBoaWTb hopMynbl ANA paguyCcoB BMMCAHHBIX M OMMCAHHBIX

OKPY*KHOCTEMN MpaBMJ/IbHbIX N-Yro/bHUKOB (N =3, 4, 6).

YMeTb CTPOUTb:

— BMMCaAHHbIE B OKPYXHOCTb M OMMCaHHble OKOJIO Heé npa-
BWJIbHbIE LUECTMUYrO/IbHMK, YeTbIpEXYrosibHUK (KBagpar),
TPEeYroJibHUK;

— CTPOMTb MO BMMCAHHOMY MPaBWMIbHOMY N-YrOJIbHMKY Mpa-
BMJIbHbIM 2N-YrO/IbHMK.

Pewatb 3agaumn




IIpooonsicenue

Homep Konu- XapakTepmuCTMKa OCHOBHbIX BMJOB
nyHKTa CopeprkaHne mMatepuana 4yecTBO LeATEeIbHOCTU YYeHMKa
YacoB (Ha ypoBHe y4YebHbIX AeMCTBUIM)
§ 14. Mnowagu duryp 17 O6bACHATb, Y4TO TaKoe:
— nJowagab;
123, 124 MoHAaTMe naowagn. [nowaab — KpYr, ero ueHTp 1 paguyc;
NpAMOYroJ/IbHMUKa 3 — KPpYroBOM CEKTOP M CErMEHT.
125 Mnowaap napannenorpamma 2 dopMyiMpoBaTb M AOKasblBaTb:
126, 127 Mnowaap TpeyroJibH1Ka. (c[)op- — YTO nJiolwaab TpeyroJibHMKa paBHa MoJioBMHE npou3Bee-
Mysia repc)Ha ANA naowaan Tpe- HUA CTOPOH Ha CMHYC yrsia Mexay H1MMU;
yrosbHuKa.) PaBHoBenMKkue Gu- — YeMy paBHa njowazb Kpyra.
rypbl. 2 BbiBOAUTL pOpMyibI:
128 Mnowagb Tpanewum 2 — MJIOWAaAM NPAMOYFo/IbHMKA, Napaiiesiorpamma, TPeyroJib-
KoHTposibHas pa6ota Ne 5 1 HMKa (4epe3 CTOPOHY M ?HCOTy " Fenga),Tpaneu@r;
— ANS paAMycoB BMMCAHHOM M OMMCAHHOM OKPYXKHOCTEM Tpe-
129 (DopM)Cnbl ans paAMYCOB BMU- yrObHUKA.
CaHHOW W OMMCaHHOM  OKPYX- 3HaTh:
HOCTEN Tpeyro/ibHnka 2 — OPMY/Ibl BbIYMCIEHMA MIOLLAAM KPYrOBOTO CEKTOpa M Cer-
130 Mnowagn nogobHbIX dUryp 2 MEHTa;
131 Mnowaab Kpyra 2 — KaK OTHOCATCA nJjowaan NoAo6HbIX pUryp.
KoHTposnbHas pa6ota Ne 6 1 Pewartb 3agaum
§ 15. OnemeHTbl cTepeomeTpumn 06bACHATD, YTO TaKoe:
UToroBoe NoBTOpEHME Kypca NnaHm- — CTEPEOMETPUA,
13 — napaJuie/ibHble M CKPeLLMBatOLLMECs B NMPOCTPAHCTBE MNpsMbIE;

MeTpun*

— MapannesibHble npAamMaa U NN0CKOCTb;
— napasnesibHble NMNJ1I0CKOCTHU;




132
133, 134

135, 136

AKCMOMBI cTepeomMeTpun

MapannenbHOCTb MPAMbIX U MJ10-
cKoCTel B mpocTpaHcTBe. [lep-
NEeHAUKYNAPHOCTL  MPAMBIX U
NJIOCKOCTEN B MPOCTPaHCTBE

MHororpaHH1KK. Tena BpalleHmsa

PelieHue 3a4ay Mo BCEM TeMam
NAaHMMETPUM

— NpAMasi, NepreHaMKYNApHas MI0CKOCTH;

— NepneHAUKYSAp, ONYLWEHHbIM M3 TOYKM Ha MJIOCKOCTb;

— paccTosiHMe OT TOYKM 0 MJIOCKOCTH;

— HaKJ/IOHHas, €€ 0CHOBaHME U NPOEKLMS;

— [BYrpaHHbIM M MHOTOFpaHHbIM Yribl;

— MHOrFOrpaHHUK U €ro 3/1eMEHTbI;

— Mpu3Ma M eé 3N1eMeHTbI, NpAMas, NnpaBu/ibHas MPU3Mbl;

— napannenenunej, NpsMoyro/ibHbIM Napannenenvnes, Ky6;

— nUpamuAa U eé 371IeMeHTbl, NpaBu/ibHas NMpamMMaa, TeTpa-
34p, YCeYEHHas nupammzaa;

— TeJsio BpaLleHWs; UMIMHAD M €ro 3/IEMEHTbI, KOHYC;

— wap 1 cdepa, WAPOBOM CEKTOP U CEFMEHT.

3HaTb:

— (OPMYJ/IMPOBKM aKCMOM CTEPEOMETPUM;

— CBOMCTBa Mapasiie/ibHbIX M MepneHAUKYASPHbIX MPAMBbIX
M MJIOCKOCTEN B MPOCTPAHCTBE;

— YeMy paBHbl 06bEMbI MPAMOYIoJIbHOMO Napasiienenvnesa,
NPpU3MbIl, NMMpamMuAbl, YCEYEHHOM NMpamMuUAbl;

— KaK OTHOCATCSA 06bEMBI NMOAO0GHBIX Tes;

— 4eMy paBHbl naowaam chepbl M chepruyecKoro CeErMeHTa,
06bEMBI LIapa M LLIAPOBOrO CErMeHTa.

(DOpMy}'IVIDOBaTb M [0Ka3blBaTb TEOPEMbI:
YTO Yepes TpU TOYKM, HE JiexallMe Ha MPSIMOM, MOXKHO
NpOBECTU MJIOCKOCTb;

— YTO eC/M [jBe TOYKM MPSIMOM MpUHAANEXKAT MIOCKOCTU, TO
M BCA NpAMas MpUHAANENKMUT NJIOCKOCTH;

— TeopeMy 0 TpEX NneprneHAMKysapax

* JIpu 3HAKOMCTBE CO CTEPEOMETPHUEH OCYIIECTBIISIETCS UTOMOBOE M0~
BTOpPEHHE Kypca IIAaHHUMETPUU C y4ETOM TpeOoBaHUI K UTOTOBOI aTTe-
CTallMM IO MaTemaTuke B 9 Kiracce.




A. 1. AnekcaHgpoB, A.Jl. BepHep, B. U. Pbixuk, T.T. XogoT
«FeomeTpusa, 7», «f'eomeTpusa, 8», «FeomeTpusa, 9»

Home Konu- XapaKTepucTUKA OCHOBHbLIX BUAOB
0 HKTE CopepkaHue maTepuana 4YecTBO [eATeNbHOCTU YYEeHUKaA
y Yyacos (Ha ypoBHe y4yebHbIX AeMCTBUM)
7 kJjacc
BBepneHue. Yto Takoe reomeTpus 8

1,2

Kak BO3HMKNA M 4TO M3yyaeT
reometpusi. O 3ajayax reome-
TpUM

YuTaTb M MOHMMATb MPOYMTAHHOE: MOHATb, YTO FEOMETPUS
BO3HMK/IA M3 MPaAKTUKKU, YTO reomMeTpuyeckme urypbl — 310
MbIC/IEHHblE 06pa3bl peasibHbiX NpejMeToB. [03HaKOMMTbLCA
C 33/la4aMM FeOMEeTPUM M C BarKHEMLLEN M3 3TUX 3ajad — Mo-
cTpoeHMeM Uryp € 3aZaHHbIMU CBOMCTBAMM

lMnockne M nNpocTpaHCTBEHHblE
durypbl.  [lnockocTb, npaAmas,
TOYKa

BCnoMHUTb yKe M3BECTHble reomMeTpuyeckne @urypbl: nio-
CKMe (OTpe3oK, MPAMOYro/ibHMK, TPeyrosibHMK, KBaapaT, Kpyr)
W NPOCTPaHCTBEHHbIE (MPOCTEMLLUME MHOMOrPaHHUKMU U Lap).
M306paxatb 3TU PUrypbl, X 06begMHEHUE U MepeceveHne
B MPOCTEMLUMX Cay4Yasx. HasbiBaTb 3/1€MEHTbI MHOTOrpaHHM-
KoB. [MOHMMaTb MAeanbHbIM XapaKkTep MOHATUI moyka, npsmas,
rnIocKkocme

06 mnctopumn reomeTpumn. EBkang
n ero «Havana». MocTtynatbl u
aKCuMoMbl. UXx posb B noruye-
CKOM TMOCTPOEHMM TEOMETPUM.
3HayeHWe reomeTpum

Y3HaTb, KaK OT OMbITHOM reomeTpun B JpeBHem Erunte ne-
peLusn K IorMyecKkon reomeTpuu B JlpeBHen peunm, o ponu
EBkiivaa u ero «Hawan». lNpuBoAUTL Npumepbl NMOCTY/1aTOB
u akcrom EBknaa. MoHUMaTb 3HaYeHWe reoMeTpuu B Yeso-
BEYECKOM Ky/NbType




naBa |. Hayana reomeTpun
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1.1 OTtpe3ok. KoHubl oTpeska M ero
BHYTPEHHME TOYKM. TeTpasap

Mp1BOAMTL NPUMEPbI peasibHbiX OTPE3KOB. BbIMo/HATL Mpo-
CTellmMe onepaumm C OTpe3KaMM: COeAMHATb OTPE3KOM JBe
TOYKM, pa3buBaTb OTPE3OK Ha ABa BHYTPEHHE TOYKOM, Mpo-
[I0/1KaTb OTPE30K 3a ero KoHubl. CTPOMTb KOHCTPYKLMM M3
OTPE3KOB W MPUBOAUTL MPUMEPbLI TaKMX KOHCTPYKLMM

Onpegensatb Ny4 (NOJYNPsIMYL0) HEOrPaHUYEHHbIM MPOJOJIKE-
HMEM OTpe3Ka 3a OAMH M3 ero KOHLOB, a MPAMYI0 HEOTPaHM-
YeHHbIM MPOJO/IKEHMEM OTpe3Ka 3a 06a KoHua. 3HaTb, 4TO
yepes KaxkJble ABe TOYKM MPOXOAMT NnpsAmas U NpUTOM TOJIb-
Ko ogHa. OnpegenAtb nepecekawlpecs npsaMble. 3HaTb
0 pasbMeHUMU NPAMOM Ha MOJynpsMble, MJIOCKOCTM Ha MoJy-
NJI0CKOCTU, MPOCTPAHCTBA Ha MOJIyNpOCTPaHCTBA

1.2 Jlyun (nonynpsmblie) M npsamble.
MonynnockocTb
1.3 CpaBHEHME OTPEe3KOB: UX paBeH-

CTBO U HepaBEHCTBO. AKcroma
OTK/1aAbiBaHNA OTpPe3Ka

MnnocTpupoBaTb CpaBHEHME peasibHbIX OTPE3KOB MX Ha/loXe-
HueM. [loHATME paBeHCTBa OTPe3KOB — OCHOBHoe. (Popmy-
/MpoBaTb [BE aKCMOMbl O PaBEHCTBE OTPE3KOB — aKCMOMY
CpaBHEHMA M aKCMOMY OTK/IajblBaHMA. 3HaTb, YTO MpMU M30-
6paxkeHMM NpOCTPaAHCTBEHHbIX OUIYp paBHble OTPE3KM MOTyT
M306paxaTbCA HepaBHbIMM OTpe3Kamu (Hanpumep, pébpa
Ky6a). 3HaTb onpejesieHMe paBHOCTOPOHHErO TPeyroJibHMKa

1.4 Jenctema ¢ oTpesKamu 1 BbINONHATL (MOCTPOEHMEM) C/IOXKEHME M BblYMTaHWE OTpes-
KOB, YMHOXEHWe OoTpe3Ka Ha HaTypasibHoe uucio. 3HaTb

0 BO3MOXHOCTU Ae/IeHNs OTpe3Ka Ha paBHble YacTu
1.5 JAnvHa oTpeska. Mamepenne anm- 3HaTb [iBa OCHOBHbIX CBOMCTBA AJ/IMHbl OTPE3Ka: AJ/IMHbI paB-
Hbl oTpe3Ka. PaccTosHne mexay HbIX OTPE3KOB PaBHbl MU MPU CJIONKEHUU OTPE3KOB MX AJIMHbI
TOYKaMMn 1 CKnagblBatoTCA. 3HaTb, Kak B pe3y/ibTaTe MU3MEpPEHMA OTpe3Ka




IIpooonsicenue

Homep
nyHKTa

CopeprkaHne mMatepuana

Konn-
4yecTBO
yacos

XapaKTepucTMKa OCHOBHbIX BUAOB
LeATeNIbHOCTU YYeHMKa
(Ha ypoBHe y4YebHbIX AeMCTBUIM)

noAaB/sIA€TCA YMUCNIEHHOE 3Ha4YeHMe [OJIMHbI NpU Bbl6paHHOM
€ANHNYHOM OTpe3Ke. YMeTb U3MEHUTb YMCIEHHOE 3HayeHue
AJIMHbI OTpe3Ka Npu 3aMeHe eAMHMYHOro OTpe3Ka. 3HaTb, YTO
apl/ICbMETM‘-IECKMe Ael‘/'ICTBMﬂ C YUC/ZIEHHbIMM 3HAYEHUNAMU
AJIMH OTPE3KOB aHaJ/IOrM4Hbl Ael‘;iCTBMFlM C CaMMMM OTpe3Ka-
MMU. 3HaTb O MeTpM‘-IECKOlji cacTeme H

1.6

MoHATHEe o paBeHcTBe duUryp.
PaBeHCTBO TpeyrosibHUMKOB

CyauTb O paBEHCTBE ABYX peasibHbiX MPeAMETOB, M3Mepss
pPacCcTOSHUS MeXAY MX COOTBETCTBYHOLWMMM TOYKamu. Onpe-
[eNaTb PaBeHCTBO ABYX TPEYro/IbHMKOB PaBEHCTBOM MX COOT-
BETCTBYHOLYMX CTOPOH. APryMeHTMPOBaTb, MOYEMY aHO TaKoe
ornpeaeneHune, 1 NPUMEHATb €ro

Pelwwenune Teme

«OTpeskn»

3aga4 no

PelwaTb 3aja4u O MNOCTPOEHMM OTPE3KOB MO 33JaHHbIM YC/0-
BMAM, 33/} O BbIYUCIEHUM AJIMH (B YACTHOCTM, O BbIMMCIEHUM
NepUMETPOB), NMPEACTaB/IATb BO3MOXHbIE CUMTyaLUMM B pacro-
JIOXKEHUM OTPE3KOB, JIy4el M MPAMbIX M OLEHMBATb YMCJIO Ta-
KMX CUTYyaumi, pewaTtb 334241 NPUKNAZHOro Xapakrepa

2.1

OnpegeneHns OKPYKHOCTH U Kpy-
ra. PaBHble M KOHLEHTpMYeckue
OKPY}KHOCTH

®opMyMpoBaTh OMpeaesieHna OKPYKHOCTM M Kpyra, paBHbIX
M KOHLEHTPMYECKUX OKpYKHOCTeM. CTPOUTb TPeyroJibHuMK,
paBHbIM JAHHOMY TPEYroJIbHUKY

2.2

YacTM OKpYXKHOCTM M Kpyra:
Ayra, AMameTp, XopAa, CErMeHT,
ceKTop. Xopza ¢urypbi

®OpMyMpOoBaTh OMpeAeieHUs Pas/IMYHbIX 4YacTeM OKpYXK-
HOCTM M Kpyra. lpeAcTaBnATb BO3MOXHblE CMTyauuu npum
06BbEAMHEHMMU M NEpECEeYEHUM pa3HbIX YacTel Kpyra




2.3

LleHTpanbHasa cMMMeTpUs

YMeTb 06bACHUTb, YTO 3HAYMT: 1) ABE UIYPbl B3AUMHO CHUM-
METPMYHbI OTHOCUTE/IbHO HEKOTOPOM TOYKM; 2) HeKoTopas
durypa umeet LeHTP cMMMeTpUK. MpHBOAMTL NpUMeEpbI DU-
ryp, UMEILWMX LEHTP CUMMETPUM, M M306paxKaTtb UX

2.4

MocTpoeHUs UMPKYEM U /in-
HENKOM

CTPOUTb TPeYrosibHUK No TpEM CTopoHaM. MoHMMaTb, YTO He
ANA 06bIX UCXOAHBIX JaHHbIX 3aZa4a Ha NocTpoeHue MMeeT
pewenue. MoHUMATb, YTO 3HAYMT B FEOMETPUM EAMHCTBEH-
HOCTb pelleHMs 3a4a4yM Ha NoCTpoeHUue. 3HaTb, YTO He /ilo6as
33Z)a4a Ha MoCTPOEHWE LMPKY/JeM M JIMHEMKOM paspelurma
3TUMM MHCTPYMEHTaMM, HanpMMep 3aada 06 yaBoeHMU Kyba

2.5, 2.6

Kak onpegenswT chepy m wap.
Cdhepurueckaa reomeTpmsa

Ecnn B 7—9 Knaccax COBCEM He paccMaTpuBaTb CTEPEOMET-
pUYECKMIA MaTepUas, TO BCE /IEMEHTbI CTEPEOMETPUM, KOTO-
pble 6blM M3yYeHbl B «HarnsgHoM reomeTpum» B 5—6 Knac-
cax, 6yayT 3abbiTbl. [MO3TOMY MO aHaOrMM C OKPYIKHOCTbLHO
M KPYromM paccmaTtpuBaloTcs cdepa M Wwap M JaTCs Haraag-
Hble MpeacTaB/ieHMa 0 chepuyecKor reomeTpmm

KoHTposbHasa pabota Ne 1

YYEHUKM MUCbMEHHO peLlaloT 3aJaum no Temam «OTpesku»
U «OKPYKHOCTb M Kpyr»

3.1

Yron, BepwuHa yrnaa, CTOPOHbI
yrna. Pa3BépHyTbii yron. Cmex-
Hble yr/bl. BbINyKAbIM M HeEBbI-
NyKJIbIM Yribl

dopMyMpoBaTh OMNpeaeNieHus NOHATUM: Yro/, pasBEPHYTbIN
YroJ, BbiMyK/IbIMA Yo, HEBbIMYK/bIMA Yo, CMEXHbIE Yr/ibl, XOp-
Ja yrna. M3o6paxaTb MX U yKasbiBaTb HAa PUCYHKAxX

3.2

PaBeHcTBO yrnoB. AkcMoma o
CBOMCTBE paBHbIX Yr/0B

OnpefienaTb paBEeHCTBO [JBYX Yr/JIOB KaK Yr/ioB, KOTopble
MMEIOT paBHble COOTBETCTBEHHblE XOpAbl.  AprymeHTMpo-
BaTb aKCMOMY O CBOMCTBE paBHbIX Yr/oB. BbiBoaWUTb U3 Heé




IIpooonsicenue

Home Konu- XapakTepmuCTMKa OCHOBHbIX BMJOB
I'IyHKTg CopeprkaHne mMatepuana yecTBO [EeATENbHOCTU YYEHMKA
YacoB (Ha ypoBHe y4YebHbIX AeMCTBUIM)
yTBEPKAEHME O TOM, YTO COOTBETCTBEHHbIE XOP/bl OTCEKAT
OT paBHbIX Yr/IOB paBHblE TPEYro/IbHUKKU. BUAETb M yKasbiBaTb
Ha pUCYHKax paBHble Yr/ibl
3.3 OTKknagbiBaHue yrna. AKcMoma O6DbACHATb, YTO 3HAYMUT OT/IOXKWMTb YroJl OT AAHHOrO Nyva,
OTKNaAblBaHus yrna. MNocTpoeHue dopMynMpoBaTb aKCMOMY OTK/IaZblBaHUsA yraa. CTpouTb yros,
yrna, paBHOro JaHHOMY yriy 1 paBHbIM AAHHOMY YrJly, LMPKY/NEM U IMHEMKOM. JloKasbiBaTb,
YTO MOCTPOEHHBIN YroJl — MCKOMBbIN
3.4 CpaBHeHue yrnos. Mpsamoi yros. YMeTb 06BbACHATb, KaK CpaBHMTb ABa yrsia. ®opmynupoBatb
OcTpbit M Tynon yrabl. buc- ornpeaeneHuns MoHATMM: NPSMOM YroJi, OCTpbIi Yros, Tynomn
ceKTpuca yrna 1 yroJ, 6uccekTpumca yrna. ConoctaBnsiTb Ha PUCyHKax paBHble
Yr/bl M paBHble OTpe3KM. JJoKasbiBaTb PAaBEHCTBO AMaroHaien
KBajpaTa W paBeHCTBO AMaroHasiei rpaHei Kyba
3.5 MocTpoeHue GUCCEKTPUCHI yrna. CTPOUTb UMPKYJIEM U JIMHEMKOM BGMCCEKTPUCY AAHHOrO yraa
MocTpoeHune NpAMoro yrna 1 (B YacTHOCTH, BUCCEKTPUCY pa3BEpHYTOro yrnaa). [lasatb Jo-
Ka3aTe/IbCTBO BbIMNOJIHEHHOrO MOCTPOEHUsA. JlesiMTb nonosiam
OaHHbIA OTPE30K (UMPKYJIEM U JIMHEMKOM)
3.6 BepTuKanbHble yribl. B3aumHo dopMymMpoBaTb onpegesieHne BEPTUKA/IbHbIX YI/I0B M AOKa-

nepneHAMKYAspHble MpAMble

3blBaTb MX CBOMCTBO. O6BACHATb, KakMe MpAMbIE Ha3biBAKOT
nepneHAMKYASPHbIMM




3.7

JevcTtBua ¢ yrnamu

YMeTb CKIafplBaTb M BblUMTaTb Yr/ibl, YMHOXaTb MX Ha Ha-
TypanbHble YMcna, AeMTb NomnosiaM. 3HaTb O HepaspeLumMMo-
CTU UMPKYIEM M JIMHEMKOM 3aZa4M TPUCEKLMM yria

3.8 M3mepeHne yrnos. paaycHas YMeTb paccKasaTb O npolecce M3MepeHusa YrnoB M o6 aHa-
mepa yrna 1 JIOTMM ero npoLeccy M3MepeHMsa OTPe3KOoB. 3HaTb O rpajgyc-
HOM Mepe yrioB
Pewenne 3agav 2 Pewatb 3ajaun Ha NOCTPOEHWE OTPE3KOB, Yr/IOB U TPEYroJib-
HMKOB, 3aJayM Ha JoKa3aTe/IbCTBO, O PaBEHCTBE OTPE3KOB,
Yr/I0B 1 TPEYro/IbHUKOB, BbIYMC/IMTENIbHBIE 33Ja4M O MEPE yriia
KoHTposbHasa pabota Ne 2 1 M1cbMeHHasa KOHTposbHaA paboTa no Teme «Yribl»
3.9 JByrpaHHbIi yron 1 PacckasaTtb 0 TOM, Kak M3MepAEeTCA yroa Mexay nepecexato-
LLMMMCA MJIOCKOCTAMM
naBa Il. TpeyronbHUKu 20
4.1 O Teopemax 1 Te yTBEpKAEHUA, KOTOpblEe JOKa3blBAOT, Ha3blBalOTCA Teope-
Mamu. B rnaee | yxke foKkasaH paj TeopeMm (B HaCTHOCTM, Kax-
Jas M3 3ajay Ha [JoKasaTe/sbCTBO — 3T0 Teopema). CtouT
BCMOMHMUTb 3TWU pe3y/ibTaTbl raasbl |
4.2 DNleMeHTbl TpPeyroJibHMKa 1 HaxoauTb 1 yKasbiBaTb B TPEYroJibHMKE Mpuaexallime U npo-
TUBOJIEXALYME CTOPOHbI M yrabl. dopmynunpoBaTb onpejene-
HUE MeaMaHbl TPeyroJibHMKa
4.3 MepBblii  NpM3HAK paBeHCTBa MPUMEHUTb aKCMOMY O CBOMCTBE PaBHbIX Yr/IOB M MOJYyYMTb
TPeyroJisH1MKOB 1 nepBbli NPM3HAK paBeHCTBa TPEYro/ibHUKOB. MOHATb CTPYK-

TYPY DOPMYIMPOBKM TEOpeMbl M AaTb aHalornyHble Gopmy-
JIMPOBKM AN HEKOTOPbIX AOKa3aHHbIX paHee YTBEPKAEHUM




IIpooonsicenue

Home Konu- XapaKTepuCcTUKa OCHOBHbIX BUOB
nyHKTz CopeprkaHne mMatepuana 4yecTBO LeATEeIbHOCTU YYeHMKa
YacoB (Ha ypoBHe y4YebHbIX AeMCTBUIM)
4.4 PaBeHcTBO COOTBETCTBEHHbIX BbiBOAUTL TeopeMy O paBEHCTBE COOTBETCTBEHHbIX Yr/OB
Yr/JI0B PaBHbIX TPEYro/IbHUKOB 1 paBHbIX TPEYro/bHWMKOB W3 oOnpejeneHus paBHbIX Yr/oB.
CyanTb O paBeHCTBE YrJioB M3 paBEHCTBa OTPE3KOB
PeweHne 3agay 1 MpUMeHSAA NepBbIi NPU3HAK PAaBEHCTBA TPEYrOJIbHUKOB M Teo-
peMy 2 o paBeHCTBe yr/oB, pelaTb 3ajayu Ha JoKasaTesb-
CTBO K NyHKTam 4.3, 4.4 rnasbl Il
4.5 Teopema 0 BHellHeM yrne Tpe- JokasaTb Teopemy O BHELUHEM Yrjie TpeyrosbHuKa
YyrosibHMKa 1
Knaccndukauma TpeyrosibHUKOB 1 MNpoBecTu KnaccudmKaumio TpeyroibHMKOB No yrnam. Karetbl
M TMNOTEHy3a NPAMOYrOJIbHOFO TPeyro/ibHUKa
4.6 MepneHankynap. EaguHcTBEHHOCTD dopmynmpoBaTb onpefenieHre nepneHauKynsapa, npoBeaéHHO-
neprneHaMKyispa 1 ro 13 AaHHOM TOYKM BHE MPSAMOM K 3TOM NPAMOM, U JOKasbiBaTb
ero eAMHCTBEHHOCTb. BblBECTU 13 3TOrO yTBEPKAEHMA NPU3HAK
napasnnenbHOCTM NPAMbIX, NEPNEHAUKYNSAPHBIX O4HOM NPSAMOM
4.7 JoKasaTtenbCcTBO CMOCOGOM OT 3HaTb, B YEM COCTOMT CNOCO6 AOKasaTesibCTBa OT MPOTMBHO-
NpoTMBHOro. BTOpoM npu3sHak ro, MU ymeTb €ro npuMMeHATb. JloKasbiBaTb 3TMM CMOCOGOM
paBeHCTBa TPeYro/ibHUKOB 1 BTOPOM MPU3HAK PaBEHCTBA TPEYroJibHWUKOB
4.8 BbicoTa TpeyronbHMKa 1 dopmynmpoBaTb onpejesieHue BblCOTbl TPEYro/lbHUKA, 3HaTb,

KaK pacnosioXeHbl BblICOTbl B OCTPOYroJibHOM, NpPAMOYroJb-
HOM U TYNOYroJibHOM TpeyroJibHUKax




5.1

PaBHOGeApEHHbIM TPEYroIbHUK U
€ro CBOMCTBa

HasbiBaTb 3/1€MEHTHI paBHo6ep,peHHoro TpeyroJibHMKa, AoKa-
3blBaTb €ro CBOMCTBA

5.2

CepeauHHbIi nNepneHamKynsap

dopMyMpoBaTh OMpeaesieHne CepeMHHOro neprneHAamuKy-
nApa, [OKasblBaTb TEOPEMbl O €ro CBOMCTBE M MpM3HAKe.
CTPOMTb UMPKYIEM M JIMHENKOM CEpPeAUHHDBIN NepreHAMKY AP
[AHHOrO OTPEe3Ka M OMyCcKaTb Ha NpAMYI0 NepreHAMKYAsap U3
TOYKM BHE MPAMON

5.3

B3auMMHO o6paTHble yTBepxKAae-
HUA. PaBHOCK/IbHbIE YTBEPKAEHMA

3HaTb O CTPYKType B3aMMHO OGpaTHbIX YTBEPKAEHUM. YMeTb
opMyIMpoBaTh yTBEpXkKAeHUe, o6paTHoe AaHHOMy. MoHMMaTb
NMPUMEHMMOCTb CJIOBECHOr0 060OpPOTa «TOrjAa M TOJIbKO Torja»
M 3HaTb O PaBHOCMJIbHbIX YTBEPXKAEHUSAX. [TPUBOANUTL NpHUMe-
pbl PaBHOCWMJIbHbIX M HEPABHOCWMJIbHBIX B3aMMHO OGPaTHbIX
yTBEPKAEHUM

5.4

CpaBHeHuWe CTOPOH M YrioB Tpe-
yronbHuka. Mpu3HaKk paBHOGeA-
PeHHOro TpeyroJibHMKa

YMeTb JoKasaTb TEOPEMY O TOM, YTO B TPEYroJibHMKE MpoTMB
60/1bLLIEN CTOPOHbI IEXKMT 60/IbLLIMIA YroJl, a TaKKe U 06paTHoe
yTBepKAeHue. BbiBOAUTL CNEACTBMS 3TOM TEOPEMbI: MPU3HAK
paBHOGELPEHHOr0 TPEYro/ibHMKA; KaTeT Kopoye rMMoTeHy3bl;
Yr/bl, NpUAeXalLme K 60/bleN CTOPOHE TPEYro/ibHUKA, OCTPbIE;
BbICOTA Ha 60/IblUYI0 CTOPOHY TPEYroJibHUKA JIEXKUT BHYTPU €ro

PeweHune 3agau

Pewatb nnaHnMmeTpuyeckme 3agaum K rnaee Il Ha BbluMcie-
HWe, [loKasaTesbCTBO U MCCefoBaHMe

KoHTponbHasa pa6ota Ne 3

MMcbMeHHaa KOHTposibHaa paboTta no raase |l

5.5

OceBaa cMmmeTpua

O6GBACHATL, YTO 3HAYMT [BE TOUKM (ABE DUrypbl) CUMMETPUY-
Hbl OTHOCMTE/IbHO MPAMOM M YTO 3HAUMT Urypa MMeeT oCb
cMMMeETpUK. TNprBOAMTL NpUMepbl dUryp, obaajatoLmx oce-
BOWM CMMMETpPUEN




IIpooonsicenue

HoMe Konu- XapakTepmuCTMKa OCHOBHbIX BMJOB
I'IyHKTg CopeprkaHne mMatepuana 4yecTBO LeATEeIbHOCTU YYeHMKa
YacoB (Ha ypoBHe y4YebHbIX AeMCTBUIM)
OcK cMMMeTpUK yrnia, paBHobea- JoKasaTb, 4TO npsAmas, cojep}alasa 6UCCEeKTpUCy Yrna,
PEHHOro TpeyroJibHUKa, OKPYXK- AB/IAETCA €ro OCbl0 CUMMETPUM, YTO PaBHOGEAPEHHbIN Tpe-
HOCTM, Kpyra 1 YrONIbHUK MMEeT 0Cb CMMMETPMMK, 4To sitobas npAmas, npo-
X04ALAasA Yepes3 LeHTP OKPYXXHOCTU (Kpyra) ABnsetca eé (ero)
OCbl0 CUMMETPUM
PeweHne cTepeomeTpHyecKmnx Pewartb 3agaum 5.20, 1.1, II.16, 11.17, 11.18
3ajaud 1
naga lll. PaccTtosiHnAa u napannenb-
HOCTb 16
6.1 MoHAaTMe o paccToaHUK. PaccToa- O6DBACHATb, KaK HaXOAMUTCA PacCTOAAHME OT TOYKM [0 PUrypbl
HMEe OT TOYKM [0 GUrypbl. (B 4aCTHOCTM, pacCTosiHME OT TOUKM [0 MPAMOM), a TaKxkKe
PaccTosiHMe OT TOYKM [0 NPAMOM 1 paccTosHue Mexay durypamu. [puBoAMTbL NPUMEPbLI M3
NpaKkTUKK. Mcnonb3ya dakT, YTO NepneHAMKYNAP KOopoye Ha-
K/IOHHOM, OMnpeAe/nTb NeprneHAMKYAp, OMYLIEHHbIM M3 3a-
JaHHOM TOYKM A Ha MJIOCKOCTb, KaK KpaT4yaMlimi OTpesoK,
COEMHSIIOLMM TOYKY A C TOYKAMM 3TOM MJIOCKOCTU. ITO Mo-
3BOJIAIET ONpeAemTb BbICOTY NMMpamMmabl
6.2 HepaBeHCTBO TpeyronbHMKa 1 JloKaszaTb, 4YTO CTOpPOHA TPEYroJibHMKa MeHbLUEe CYMMbl ABYX

ApYyrux ero ctopoH. OTcloga cneayeT ycoBME paspelimmo-
CTW 33Za4M O MOCTPOEHMM TPEYroJibHMKa Mo TPEM CTOPOHAM




PeweHue 3agauv

Pewatb 3agayun pyopuku «Miiem rpaHuubl» K §6 1 rnase |l

7.1

Mpu3HaKM napannenbHoOCTH nps-
MbIX

3HaTb, KaK HasblBaloTCA Napbl Yr/0B, 06pa3oBaHHbIX MNpu ne-
pecevyeHmMu ABYX MPAMbIX TPeTbeW MPAMOM, M yKasbiBaTb MX
Ha pUCYHKax. M3 TeopeMbl O BHELUHEM Yrjie TpeyrosibHuWKa
NoJly4YMTb Kak CleCTBUE NPU3HAKM NapanieIbHOCTH NPAMbIX

7.2

Matbid noctynat EBkAmMaa u
aKcMoMa napasnsiesibHoCT1

3HaTb, YTO MATbIM nocTtynat EBkAMAa AaéTt ycsoBuA paspe-
LWMMOCTM 33Za4M O MOCTPOEHWMM TPEyroJibHMKa MO CTOPOHe
M ABYM MpUJIEralolWmM K HEW yriam M sABAAETCA MPU3HAKOM
HenapanienbHOCTH MnpsaMbIX. PopMyamMpoBaTb akCMOMy na-
pannenbHOCTU MPAMBIX M YCTAHOBWUTb, YTO OHA paBHOCWMJIbHA
naTomy noctynaty EBkamnza

7.3

Mpo6nema nsaToro mnocTynarta
U HEEeBK/IMA0BA reoOMeTpUs

3HaTb 0 nNpobsieMe NATOro nocTynara M eé pelueHuMu B nep-
BoM nosnosuHe XIX B. H. U. JlobaueBCKMM — co3ZaTesiemM He-
€BK/IMZ0BOM reoMeTpmM

7.4

CBoMCTBa Yr/ioB, 06pa3’oBaHHbIX
napasiefibHbIMK U CeKyLLen

Cnoco6oMm OT MPOTMBHOIO A0Ka3blBaTb CBOMCTBA Yr/ioB, 06pa-
3YIOWMXCA MPU MEPECEYEHUM [BYX NapasuiesibHbIX MPAMbIX
TpeTben

7.5

MocTpoeHune NpAMOYroJibHMKa

MOCTPOUTL MPAMOYrO/IbHUK C  3aZlaHHbIMU  U3MEPEHUAMM.
Onpefenutb paBeHCTBO ABYX MPSMOYrO/IbHUKOB PaBEHCTBOM
UX M3MepeHuit. POopMy/IMPOBaTb MPU3HAK MPSAMOYrOJIbHUKA:
YETHIPEXYTOJIbHUK C TPEMS MPSMbIMM YraMK ABSETCA Npsi-
MOYTO/IbHUKOM

7.6

Monoca

Mos0coM Ha3bIBAeTCA YacTb MJIOCKOCTU MEXAY NapasiieibHbl-
MM NPAMbIMKU. PaccTosiHMe MeXAY STUMM NPAMbIMM — LUMPU-
Ha nosocbl. JTO A/IMHa MX 06LLero neprneHAmMKynspa




IIpooonsicenue

Home Konu- XapaKTepucTUKa OCHOBHbIX BMOB
I'IyHKTg CopeprkaHne mMatepuana 4yecTBO LeATEeIbHOCTU YYeHUKa
YacoB (Ha ypoBHe y4yebHbIX AeMCTBUI)
8.1 Teopema 0 CymMme yrnioB Tpe- ®dopMynmMpoBaTb U [OKasbiBaTb TEOPEMY O CYMMe YrJioB Tpe-
YyrosbHWKa 1 YrosbHUKa
8.2 CneacrtBua M3 TEOPEMbl O CyM- BbiBOAWTb CNneacTBUA M3 TEOpEeMbl O CYMME Yr/l0B TPeYroJb-
Me yryioB TpeyrosibHuKa 1 HMKa: 1) O CyMMe OCTPbIX Yr/10B MPAMOYrOJIbHOrO TPeYroJib-
HWKa; 2) O BHELHeM yrae TpeyrosbHuKa; 3) 06 yrne paBHO-
6e/jpeHHOro NpAMOYroJIbHOro TpeyroJsibHMKa
PeweHune 3agau 1 Pewatb 3agaum Kk § 7, 8 rnasbl
KoHTposbHasa pabota Ne 4 1 McbMeHHasa KoHTposibHasA pabota no raase il
1 AKCMOMa NpAMOYroJibHMKa 1 MOKHO 3aMeHUTb aKCMOMYy Mapasie/IbHOCTM Ha aKCMOMY
(aonon- 0 TOM, YTO MOXHO NMOCTPOUTb MPAMOYTOJIbHMK C AaHHbIMMU U3-
HeHue) MepeHMAMMU
2 CyMMma yrsioB npsiMOYroJsibHOro M3 aKCMOMbl NpPAMOYroJibHMKa BbIBOAUTCA YTBEPXKAEHMWE
(aonon- TpeyrosibHMKa — CIeICTBME aKCU- 0 TOM, YTO CyMMa Yr/IoB TpeyroJsibHMKa paBHa 180°
HeHue) OMbI NPAMOYTrOJIbHMKA 1
3 EAMHCTBEHHOCTb MapassieibHoM Onupasdacb Ha aKCMOMY MNPSMOYroJibHMKA, MOXKHO JOKasaTb
(aonon- NpsAMOM — C/NeACTBME aKCHMOMbI €AMHCTBEHHOCTb MPAMOM, MPOXOAALLEN Yepes JaHHYH TOYKY
HeHue) NPAMOYTOJIbHUKA 1 U He nepeceKatoLel JaHHY NpAMY. B cuIbHOM Kiacce Mox-

HO AaTb BTOpOﬁ BapMaHT U3/10XKEHMA TEMbI O Napanne/IbHOCTU

Pe3epB — 6 yacos




8 kiacc

BeBepneHue. lNMNoBTOopeHune

1 TpeyrosibHMKM

2 BcnomMHUTb, YTO paBeHCTBO ABYX TPEYro/IbHUKOB MOXKHO yCTa-
HOBWTb MO COOTBETCTBEHHbIM paBeHCTBam: 1) Tpéx nap cTo-
POH; 2) ABYX Nap CTOPOH M Yr/I0B MEXAY HUMMU; 3) nape CTOPOH
U NpUNENKALWMM K HUM yranam. NMoBTOpMTbL CBOMCTBA M NpU3Ha-
KM paBHOGeApPEeHHOro TPeyrojisHMKa M B3aMMHO obpaTHble
TEOpeMbl O CepelIMHHOM NnepneHAuKynsape. BcnoMHuTb Teo-
peMbl O CpaBHEHMM CTOPOH M YI/10B TPEYro/ibHUKA U TeopeMy
0 CyMMe YI/10B TpeyrosibH1Ka. M3 3agay K n. 1 ocoboe BHUMa-
HUe yaenuTb 3aja4aM py6pukm «JlonosHaem Teopuio»

2 MapannenbHocTb

1 BcnomMHUTb Ha3BaHMA yrsioB, 06pa3oBaHHbIX MpU nepeceve-
HWMM ABYX MPSIMbIX TPETbEM MPSMOM, NOBTOPUTL MPU3HAKK Na-
pannesibHOCTM MPSMbIX M CBOMCTBA COOTBETCTBEHHbIX, Ha-
KPecT Niexalmnx U 0AHOCTOPOHHMX Yr/10B MpU MapasiiesbHbiX
NPAMbIX, NMepeceYéHHbIX TPETbEN NPSMOM

3 MHoecTBO (reomeTpuyeckoe
MecCTO) TouyeK

O6'bF|CHF|Tb, 4YTO TaKOoe reoMeTpnyeckoe MecTo TOYEK. an-
1 BOAUTb NMPUMEPbI FTEOMETPUYHECKUX MECT TOYEK

nasa |. lMnowaau MHOroyrosnbHbIX
duryp

30

1.1 JloMaHble M MHOT0YrO/IbHUKM

1 PacrnosHaBaTtb JloMaHble U MHOTOYroJibHWUKK, (popMyIMpoBaTh
onpegenieHns MHOrOyroJlbHUKa M €ro 31EMEHTOB, NMPUBOAUTDL
npMMepbl MHOTOYr0/IbHUKOB




IIpooonsicenue

Kosiun- XapaKTepucTMKa OCHOBHbIX BUAOB
CopeprkaHue maTtepuana 4yecTBO LeATeNIbHOCTU YYeHMKa
YacoB (Ha ypoBHe y4YebHbIX AeMCTBUIM)

Homep
nyHKTa

1.2 BbinyK/ble M HEBbINYK/bIE MHO- PacnosHaBaTb BbIMyK/ble M HEBbIMYK/Ible MHOMOYro/IbHUKM,
royrosibHUKM 1 dbopmynmpoBaTth Mx onpegenenus. GopMyamMpoBaTb M AoOKa-
3blBaTb TEOPEMY O CYMME YIJ/IOB BbIMYKJ/IOrO MHOIOYroJibHWKA

1.3 YeTbIpéXyrosibHUKH 1 Pacno3HaBaTtb BbIMyKJ/ible M HEBbIMYKJIblE YETbIPEXYrOJIbHUKM,
JOKasblBaTb TEOPEMY O CYMME YI/10B It060ro YeTbIpEXyrob-
HUKa

1.4 MpaBuibHble MHOFOYTOIbHUKM 2 CTPOMTb MpaBU/IbHbIE MHOTOYrOJIbHMKM M3 paBHOGEAPEHHbIX
TpeyronibHUMKOB. ®OpMyIMPOBaThL onpeaesieHne NpaBu/IbHOro
MHOroyrosibHuKa. [lokasbiBaTb TEOPEMY O LIEHTPe NPaBUJIbHO-
r0 MHOrOyrofibHMKa. O3HaKOMMTbCA C MCTOpPMEM 3ajauM Ha
NOCTPOEHWE MPABM/IBHOTO MHOMOYro/IbHUKa LMPKY/JIEM U JIU-
HeMKoM

1.5 MHoroyronbHble puUrypsbl 1 dopMympoBaThb onpeaesieHUe MHOToYro/ibHoOM Urypbl, Npu-
BOAUTb MPUMEpbl TakMX Uryp, pasbmBaTb MHOMOYrOJbHYHO
dUrypy Ha MHOroyrosibHble Urypbl M COCTaBAATb MHOrO-
YrosibHble PUrypbl M3 MHOrOYroJIbHbIX PUTyp

1.6 MHororpaHHMKK. Mpammabl 1 dopMyMpoBaTh OnpejesieHMe MHOrorpaHHMKa. KoHCTpympo-
BaTb NMUpamuay. HasbiBaTb 371€MeHTbl MMpamuabl. Gopmyn-
poBaTb onpejesneHus NpaBU/IbHOM MUMPaMUAbl M MPaBUJIbHO-
ro Tetpasgpa. PacrnosHaBaTb NMpammAbl Ha M306pakeHUsaX
U n306pakatb MX MpU pelleHun 3agad




2.1

MoHATMe nnowaan. M3mepeHue
naowaam

dopMympoBaTh onpejeseHue naowasm MHOroyrosbHoM du-
rypbl. O6bACHATb U MAIIOCTPUPOBATb MOHATUA PaBHOBEIMKMUX
M paBHOCOCTaB/IEHHbIX Uryp. O6BACHATb, B YEM COCTOMT
M3MepEeHMeE MOLWAAM M KaK MOoJIy4aeTcsa YMCIEHHOE 3HaYeHue
naowaam

2.2 Mnowaab NpAMoOyrosbHMKa BbiBoaWTb hopmyny naowaan NpAMOYrosibHMKa M peluatb
33Za4M C MCMOJIb30BaHMEM 3TOM (OPMYJibl

3.1 Teopema Mudaropa dopmynmpoBaTb M JoKasbiBaTb TeopeMy [udaropa m Teope-
My, obpaTHyto Teopeme lMndaropa. O3HaKOMUTbLCA C pasHbl-
MM JoKasaTenbCcTBaMM Teopembl lndaropa

3.2 Mudparop MpounTatb cBEAEHUA O AMYHOCTU [Mncbaropa M ero posu
B PasBMTUM KYJIbTYpbl.

3.3 PaBHOcocTaBiieHHble PUrypbl O6BACHATL M UANOCTPUPOBATb MOHATUA PaBHOBEJIMKMX U
paBHOCOCTaBNEHHbIX DUryp

3.4 BblumcneHune aAnmH. KBaapaTtHbii HaxoanTb KBaZpaTHbIM KOPEeHb MOOXKMUTENbHOMO YMCaa. Bbi-

KOpeHb YUCNATb AJIMHBI CTOPOH MPAMOYrOJIbHbIX TPEeYro/IbHUKOB MO

Teopeme lMudaropa

3.5 HaknoHHble M NpoeKLummn BBeCTM NOHATUSA HAKIOHHOM K NPSIMOM M €€ MpOoeKUMM Ha Nps-
Myl M1 cdhopmynupoBaTb Teopemy [Mudaropa B TepmuHax
NpoeKLmi

4.1 Mnowaab TpeyrosbHMKa BoiBecTH hopmyny AnA naowazm TpeyrosibHMKa M peluatb 3a-
Jayn Ha NpUMeHeHue 3ToM hopMybl

4.2 ®opmyna lepoHa BbiBecTn opmyny NepoHa v pellatb 3aZa4ym Ha NpUMMEHEHue

3TOM DOpMY/ibl




IIpooonsicenue

HoMe Konu- XapaKTepuCcTUKa OCHOBHbIX BUOB
I'IyHKTg CopeprkaHne mMatepuana 4yecTBO [eATe/IbHOCTU YYeHMKa
YacoB (Ha ypoBHe y4YebHbIX AeMCTBUIM)
4.3 Tpaneumsa 1 PacnosHaBaTb, dopmymMpoBaTb onpeaeneHua 1 nsobpaxarb
Tpaneumio, paBHOGEAPEHHYI M MPAMOYrOJ/IbHY Tpaneuum,
[l0Ka3blBaTb, pelas 33a/layu, MX CBOMCTBA M MPU3HAKM
Mnowaab Tpaneunm 1 BbiBecTn bopmyny anda naowagm tpaneumm 1 peaTb 3ajayum
C NMPUMEHEHMEM 3TOM hOpMY/bI
KoHTposbHaa pa6oTta Ne 1 1 Pewatb 3agaum Ha Teopemy lMudaropa, dhopMyabl aas njo-
Wwajen TpeyrosbHMKa M Tpaneumu
5.1 Mapannenorpamm. CBoKcTBa na- PacnosHnaBatb, opMyMpoBaTb onpeaenieHne U n3obparkatb
passiesniorpamma 2 napannenorpamm. dopmynmMpoBatb M [OKasbiBaTb Teopemy
0 CBOMCTBAx Mapasisiesiorpamma. PelaTtb 3aja4m 0 CBOMCTBaxX
napannenorpamma
5.2 MNpu3HakM napannenorpamma 2 dopmysiMpoBaTb M AOKasblBaTb YeTblpe MpM3HaKa napasse-
norpamma. Pewatb 3aga4M Ha NpUMEHeHMe 3TUX NPU3HAKOB
5.3 MpAMoyrosbHUK, pom6, KBagpar JlokasbiBaTb TEOpEMY O TOM, YTO Mapassienorpamm fABaseTcA
KaK YacCTHbIM CayyaK napanneno- NPAMOYrOJIbBHMKOM TOr4a 1 TOJIbKO TOrAa, KorAa AuaroHanu ero
rpamma 2 paBHbl. ®OpMy/IMPOBaTb M JJOKa3biBaTb YTBEPHKAEHMSA O CBOM-
cTBax pomba. Pelwartb 3ajaynM O NpAMOYroJibHMKE U pombe
5.4 |'|I10|J.|,aAb napaJsienorpamma 2 BbIBOp,MTb cbopmyny njaowaan napannenorpaMmma U fnpume-
HATb €€ Npu pelleHnn 3ajad




5.5

Napannenenvnes. MNpuambl

dopMympoBaTh onpeaeneHua napaaienenunesa v ero sne-
MeHTOB. Pas3buBaTtb Napannenenunes Ha ABe TPeyrosibHble
npu3mbl. KOHCTPYMpPOBaTb M3 TPEYroJibHbIX MPU3M N-YroJ/ibHble
npu3mbl. GOpMyIMpPoOBaTb ONpejeNeHns MPAMbIX M MpaBuJib-
HbIX NpM3M. M306paxkaTb napasienenunesbl M Npusmbl. Mpu-
BOAMTb MPUMEPbI MPaBMJ/IbHbLIX MPU3M M MPaBUJIbHLIX NUpa-
MUA B apXMTeKType

KoHTposibHaa pa6oTta Ne 2

KoHTposnbHaa pabota no teMe «[apannenorpamm»

naBa |l. FeomeTpusa TpeyronbHUKa 29
6.1 Teopema 06 OTHOLUEHWW nep- HaxoauTb oTHOLEHME OTPEe3KOoB, 3HasA UX AJIMHbI. JloKa3biBaTb
NeHAMKYApa U HAKJOHHOM 1 TeopeMy 06 OTHOLIEHMM MepreHAMKY/IApa U HAKJOHHOM
6.2 OnpegeneHue cuHyca 1 dopMmysiMpoBaTbh OnpeaeneHue CUMHyca J1lo6oro BbiMyKJ/10ro
yrna. /lokasbiBaTb paBEHCTBO CMHYCOB PaBHbIX YI/I0B M CMEXK-
HbIX Yr/I0B. BblUMCNATH CUMHYCbI Yr/IOB 3aZlaHHOM rpajyCHOM
Mepbl U CMHYCbI YrJI0B MPOCTbIX MHOMOYrOJIbHUKOB
6.3 CBolCTBa CMHyca M ero rpaduk 1 O6BbACHATb M3MEHEHUE CMHYCa Yyr/jia Npu BO3pacTaHWKW Mepbl
yrna ot 0 go 180°. CTpoMTb yr/ibl, CUHYCbl KOTOPbIX 3aZaHbl,
M HaxXxoauTb BEe/IMYUHbI 3TUX YI/10B
6.4 PelweHne npsAMoyrosbHbIX Tpe- BblparkaTb CMHYC OCTPOro yrsia npsAMOYroJibHOro TpeyroJb-
Yro/IbHUKOB 1 HMKA KaK OTHOLUEeHWe NMPOTUBOJIEXKALLErO eMy KaTeTa K rmno-
TeHy3e. Pewartb NpAMOYrosibHble TpeyrosbHUKMU, MCMOJb3ys
CHHYC
6.5 BbluncneHne nnowaam Tpeyrosb- BbiBoanTh dhopmyny S =0,5bc sinA 1 NnpuMeHATb €€ npu pe-

HUKa

LeHNN 3a4a4




IIpooonsicenue

Home Konu- XapakTepmuCTMKa OCHOBHbIX BMJOB
I'IyHKTg CopeprkaHne mMatepuana 4yecTBO LeATEeIbHOCTU YYeHMKa
YacoB (Ha ypoBHe y4YebHbIX AeMCTBUIM)

6.6 Teopema cuHycoB 1 JloKkasbiBaTb TeOpemy CMHYCOB. PelwaTtb TpeyroibHWKM no
CTOpOHE W ABYM yrniam. PaccMoTpeTb MpakTUYecKue 3ajayu
Ha NPUMMEHEHUE TEOPEMbI CMHYCOB

PeweHue 3agau 1 Pewatb 3agaun no teme «CUHyC»

7.1 OnpegeneHune KocuHyca 1 dopmynmMpoBaTb onpegeneHmne KocMHyca ansa niboro Bbinyk-
noro yrna. YCTaHOBUTb 3aBMCMMOCTb KOCMHYCOB CMEXHbIX
yrnioB. CTPOMTb Yr/ibl, KOCMHYCbl KOTOPbIX 3aAaHbl. BblumcaTb
KOCHHYCbI YrsioB NpoCTbiX MHOIoyroJibHMKoB

7.2 OCHOBHOE TpUroHOMETpUYECKoe BbiBOAUTb, onupascb Ha Teopemy lMundaropa, ocHoBHoOe Tpu-

TOXAECTBO 1 roHOMeTpUYECKoe TOXAECTBO. 3HaTb, YTO AN MPAMOYroJib-
HOFO TPEeyrosbHMKa C eAUHMYHOM TUMNOTEHY30M OCHOBHOE
TPUrOHOMETPpMYECKOe TOXAECTBO — 3To Teopema lMndaropa.
Bbl4MCNATE KOCMHYCbI Yr0B, rpaZyCHble Mepbl KOTOPbIX M3-
BECTHbI, U HAXOAWUTb BEIMYMHBI YI/I0B MO MX KOCMHYCaM
7.3 KocuHycbl oCcTpbIX YraioB NpsiMo- BblpaxaTb KOCMHYC OCTPOro yraa npsMoyrosibHoro TpeyroJsib-
Yro/IbHOro TpeyrosibHuKa 1 HMKa KaK OTHOLLEeHWe MpUeXKaLlero K HeMy KateTta K rmnoTeHy-
3e. Pewatb NpAMOYro/ibHble TpeyrosisHUKM, NMPUMEHAS KOCUHYC
7.4 CBOMCTBA KOCMHYCa M ero rpa- O6bACHATbL ybbiBaHME KOCMHYCa OT 1 2o —1 NpM Bo3pacTaHMM
bk 1 yrna ot 0 go 180° M eAMHCTBEHHOCTb BbIMYKJ/IOrO yria, MMme-
IOLLEro AaHHbIM KOCUHYC




7.5 TeopemMa KOCMHYCOB (0606LIEH- JloKka3biBaTb TeOpeMy KOCMHYCOB M MPUMEHATb €€ Npu peLue-
Haa Teopema lMundaropa) HUM TpeyrosibHUKOB. OnpeaenaTb BUA TPEYrosibHUKa No Au-
HaM ero CTOpoH
7.6 CpeaHue NMHUM TpeyroJibHMKa BbiBECTU M3 TEOPEMbI KOCMHYCOB TEOPEMY O CpPefHEN JIMHUU
W Tpaneumm TpPeyrosbHMKa, a 3aTem, MPUMEHAA 3Ty TeopeMy, JoKasaTb
7.7 lprMeHeHnA KocMHyca B Mpak- TEOPEMY O CpefHeN JMHUM Tpaneumu. PewaTtb 3ajauv Mo
TUKe Teme «KocuHyc»
KoHTposbHaa pa6oTta Ne 3 KoHTposbHas pa6ota no § 6, 7
8.1 TaHreHc OnpefenATb TaHreHC HENPAAMOTO yrJja Kak OTHOLEeHWe CUHYyca
3TOro yrna K ero KoCMHycy. BbiparkaTb TaHreHC oCTporo yrna
NPAMOYrO/IbHOTO TPEYroJibHMKa KaK OTHOLLIEHWE ero KaTeToB.
O6GDBACHATb M3MEHEHME TaHreHca yraa npu Bo3pacTaHWu Be-
numHbl yrna ot 0 go 180°. PewaTb 3agayuun C NpUMEHEHUEM
TaHreHca
8.2 KoTaHreHc OnpefenATb KOTAHreHC yrja Kak OTHOLIEHME KOCMHYCa 3TOro
yrnia K ero cuHycy. BblpaxaTb KOTaHreHC oCTporo yrna nps-
MOYrOJIbHOrO TpeyrosibHMKa KaK OTHOLUEHWE ero KaTeToB.
O6bACHATb Y6blBaHME KOTaHreHca B MHTepBane (0°, 180°).
Pewatb 3agauM ¢ NnpUMEHEHUEM KOTaHreHca
8.3 M3 uctopumn TpUroHoMeTpum O3HaKOMMUTbCS C UCTOPUEN TPUTOHOMETPUM
9.1 OnpegeneHne noAo6HbIX Tpe- dopMyMpoBaTtb onpefesieHne MNoAO06HbIX Tpeyro/IbHUKOB.

Yro/IbHUKOB

3HaTb, YTO PaBEHCTBO TPEYrO/IbHUKOB — 3TO YACTHbIM CayYan
ux nopo6us. /JlokasbiBaTb N0A06ME YACTHbIX BUAOB TPEYrOJib-
HWKOB, MCMNOJb3ysa onpejesieHne nofobua TpeyrosibHUKOB.
MprBOAUTL NpUMepbl NOA06HBLIX PUryp




IIpooonsicenue

HoMe Konu- XapaKTepuCcTUKa OCHOBHbIX BUOB
I'IyHKTg CopeprkaHne mMatepuana 4yecTBO [eATe/IbHOCTU YYeHMKa
YacoB (Ha ypoBHe y4YebHbIX AeMCTBUIM)
9.2 Mpu3HaKM nogobusa Tpeyrosib- JloKa3blBaTb, OMMpascCb Ha TEOpPEeMbl KOCMHYCOB M CUHYCOB,
HUKOB 1 ABa Mnpu3Haka noaobuA TpeyronbHMKoB. Pelwatb 3agayum Ha
3TU NpU3HAKK
9.3 CBoMCTBa MNOAOGHbLIX TPEyroJb- BbIBOAMTb, MCMO/Ib3YA TPUFOHOMETPMIO, CBOMCTBA MOAOGHbIX
HUKOB 1 TPEeyro/bHMKOB: PaBEHCTBO COOTBETCTBYIOLMX YrJIOB, OTHO-
lweHue naowagen. Pewatb 3a4a4m
10.1 Mopo6ue TpeyrosibHMKOB M Na- JoKa3sbiBaTb Teopemy O Mapasjiiie/ibHbiX MNPAMbIX, Mepece-
pannenbHocTb. Teopema Paneca 1 KaloLMX CTOPOHY Yr/a, YacTHbIM C/ly4aeM KOTOpOM SIBNISETCA
Teopema Paneca. Pewatb 3agaum
10.2 danec 1 MpounTatb 0 AM4HocTM dPaneca v ero posim B pasBUTUN KyJlb-
Typbl
10.3 MprMeHeHna nogobusa npu pe- Pewatb 3agaum o geneHnn oTpeska Ha paBHble YacTu, O Mo-
LWEeHMM 3a4ay Ha NoCTpoeHue 1 CTPOEHWUU YeTBEPTOro NMponopuuoHanbHoro. NMpuMeHATb Me-
TOoZA NOA06GMA MPU peLleHMM 3aJad Ha NOoCTpoeHue
10.4, MocTpoeHue cpesHero reomert- CTpoUTb LUMPKYJIEM M JIMHEMKOM CpejHee reoMeTpuyeckoe
10.5 puyeckoro. lNeHTarpamma M 30- [IByX OTPE3KOB M [Ae/nTb OTPEe30K B KpalHem W cpejHem
7loToe ceuyeHue 2 OoTHowWeHUU. CTPOWUTb LMPKYJIEM M JIMHEMKOM MPaBUJIbHbIN

NATUYTOJZIbHUK U NEeHTarpammy. O3HaKOMMTbLCA C MX CBOMCTBA-
MU U C UX NTPUMEHEHUAMU B apXUTEKTYpe




10.6

TouKa nepeceyeHUa MeaunaH Tpe-
YroJibHMKa

JloKa3biBaTb TEOPEMY O TOYKE nepeceyeHnsa megmaH Tpe-
YroJibHMKa. PewaTtb 3agaum

PeweHne 3agay

Pewatb 3agaun no teme «fogobue TpeyrosibHMKoB»

KoHTposbHas pa6oTta Ne 4

KoHTposnbHaa pa6oTta no Teme «lofobue TpeyrobHUKOB»

Pe3epB — 7 yacoB

9 kaacc

naBa |. BekTopbl 1 KOOpAUHATbI

20

1.1

CKansipHble U BEKTOPHble Besu-
UMHbI. HanpaBieHHble OTpesku

dopMmympoBaTb onpefeneHus U MAICTPUPOBATL MOHATUSA
HanpaBJ/IEHHOr0 OTPE3Ka, BEKTOPa, MOAY/A (4/IMHbI) BEKTOPA,
KOJI/IMHEAPHbIX M OPTOrOHasIbHbIX BEKTOPOB

1.2 CoHanpaB/IeHHOCTb BEKTOPOB 1 dopmyiMpoBaTb onpeaesieHMa CoHarnpaB/IEHHbIX U NMPOTMBO-
MOJIOXKHO HanpaBJ/IeHHbIX BEKTOPOB, J0Ka3blBaTb MPU3HaK CO-
Hanpas/IEHHOCTU BEKTOPOB
1.3 PaBeHCTBO BEKTOpOB 1 dopMyiMpoBaTb onpejesieHne paBHbIX BEKTOPOB M AOKa3bl-
BaTb MPU3HaKM paBEeHCTBA BEKTOPOB
1.4, 1.5 O noHATMM BekTopa. Hynb- dopMynmpoBaTh onpejesieHne yria Mexay HeHyieBbIMM BEK-
BEKTOp. Yron mMexay BeKTopamu 1 TOpamMM M JOKasblBaTb TEOPEMY O PaBEHCTBE YI/IOB C COHa-
npaB/ieHHbIMM CTOPOHaMM
2.1, 2.2 CnoxeHue BekTopoB. CBOMCTBA BbINONHATL CNOXEHWe BEKTOPOB MO MpaBuJly TPeYroJibHUKa

CNIOXEeHNA BEKTOPOB

M NO NpaBnay napannaenorpamMmma. AOKaBbIBaTb CBOMCTBa CJ10-
XeHUA BEKTOPOB




IIpooonsicenue

HoMe Konu- XapaKTepuCcTUKa OCHOBHbIX BUOB
I'IyHKTg CogeprkaHmMe MaTepuana 4yecTBO LeATEeIbHOCTU YYeHMKa
YacoB (Ha ypoBHe y4YebHbIX AeMCTBUIM)
2.3 BbluMtaHme BekTopoB. [poTUBO- BbInonHATL BbluMTaHWE BeKTopoB. PopMy/MpoBaTh orpeje-
MOJIOXKHbIe BEKTOPbI 1 NleHre NPOTMBOMOJIOXKHbBIX BEKTOPOB
3.1, 3.2 YMHOXXeHMe BeKTopa Ha 4MC/Io. BbInONHATL onepaumio YMHOXEHUA BEKTopa Ha YMC/I0 U J0-
PacnpegenutencHbie 3aKOHbI KasblBaTb €€ CBOMCTBa
YMHOXEHMA BEKTOPOB Ha YMCJI0 1
4.1 BekTopHasa anre6pa 1 BekTOp- MpUMEHATb BEKTOPHbIM METOZ MNPy pelleHun 3ajad
HbIM MeToA 1
5.1 BeKTopbl Ha KOOPAMHATHOM OCH 1 BbluMCNATL KOOpAMHATbI BEKTOPOB Ha KOOPAMHATHOM OCM
U BbINOJIHATb AEUCTBUS C HUMM
5.2 BeKkTopbl Ha KOOpPAWHATHOM MJl0- PacknagpiBaTb BEKTOPbl Ha COCTaBAAOLME NO OCAM KOOPAMU-
CKOCTH 1 HaT M BbIYMCIATb KOOPAMHATbI BEKTOPOB
[AnvHa  BeKTopa, paccTosHWe BbluMcnATb A/IMHBI BEKTOPOB MO MX KOOPAMHATaM, BbIYMCAATb
Mexay TOYKaMM, KOOpZMHaTbl pPacCTOAHUA MEXAY TOYKaMM, 3HasA UX KOOPAMHATbI, HAXOAMUTb
cepeauHbl OTpe3Ka 1 KOOpJMHaTbl cepefiMHbl OTpe3Ka
5.3 JlefcTBMA C BEKTOpaMM B KOOPp- BbINONHATL AENCTBUSA C BEKTOPaMM, 3aZlaHHbIMM CBOMMM KO-
AMHaTHOM hopMe 1 opAMHaTamm
5.4 MeToz KoopaMHaT. YpaBHeHMA PucoBaTb ¢urypsbl, 3aaHHble ypaBHEHUSAMM U HEPABEHCTBA-
OKPY}KHOCTW U NpAMOM 2 MU. BbiBOAUTb ypaBHeHMA dUryp




6.1

KocuHyc

q)OpMyﬂMpOBaTb onpeaesieHMe KoCMHyCca U OCHOBHOE TpHUIo-
HOMETPHUYECKOE TOXAECTBO, JOKa3biBaTb TEOPEMY KOCHMHYCOB

6.2 CKansipHoe npousBejeHne BeK- dopMynmpoBaTtb onpeaeneHne CKaaspHOro npou3BefeHusn
TOpOB 2 BEKTOPOB, Bblpa)aTb €ro Yepes KoopAMHaTbl BEKTOPOB, Bbl-
BOAMTb M3 3TOM (HOPMYJIbl CBOMCTBA CKA/IAPHOrO YMHOXKEHMS,
NPUMEHATb CKaNfpPHOE YMHOXEHWe MpU BbIYMCIIEHWMU [JIMH
M yrnos
PeweHne 3agay 2 Pewartb 3agayn no teme «BekTopbl M KOOpAMHATbI»
KoHTposbHasa pa6ota Ne 1 1 KoHTposbHasa paboTta no teme «BekTopbl M KoopAWHaTbI»
naBa Il. NMpeo6pa3oBaHua 23
71 MoHATHe npeobpa3oBaHMA 1 dopMympoBaTb onpeaeneHus CaefyrLimMx NoHATUM: Npeo6-
pasoBaHue durypbl, 06pa3s ToUKM, obpas durypbl, Npoobpas
TOYKM. [pMBOAMTL NMpUMEpbI Npeobpa3oBaHmiMI
7.2 BarkHble npumepbl npeobpaso- dopMympoBaTh OnpefeneHus LeHTpasbHOM, 0CeBOM M 3ep-
BaHWM 1 KaJIbHOM CMMMETPMIM, Mapajfie/ibHoro nepeHoca (Kopoye —
nepeHoca), romoteTun. M3o6paxaTb 06pasbl GUryp npu 3TMx
npeobpasoBaHMAX
7.3 B3anMHO ob6paTHble npeobpaso- dopMyiMpoBaTb onpeaesieHMa B3aMMHO OAHO3HA4YHOro npe-
BaHMA 1 obpa3oBaHMA M 06paTHOro emy npeobpasoBaHMA. CTpPoMUTb
npeobpasoBaHuA, ob6paTHble CUMMETPUAM, NEPEHOCam M ro-
MOTeTUAM
7.4 Komnosunumsa npeobpasoBaHmit 1 dopMyMpoBaThb onpefesieHme KOMMo3uumMM npeobpasosa-

HUA M CTPOUTb KOMMO3MUMM MPOCTEMLIMX MpPeobpasoBaHMMI




IIpooonsicenue

Home Konu- XapaKTepuCcTUKa OCHOBHbIX BUOB
I'IyHKTg CopeprkaHne mMatepuana 4ecTBO AEeATEeNbHOCTM yYeHMKa
YacoB (Ha ypoBHe y4YebHbIX AeMCTBUIM)
8.1 OnpegeneHue u npocTeMwmne dopMyMpoBaTh onpejenieHne ABUMKEHMSA bUrypbl, AoKasbl-
CBOMCTBA ABMMKEHUM 1 BaTb npocTeilme oblimMe CBOMCTBA ABMXKEHMM, MPOYMUTATb
0 CBSI3Y TEOMETPUYECKUX U peasibHbIX ABUKEHWM
8.2 CBoricTBa Uryp, coxpaHstoLime- dopMyMpoBaTh CBOMCTBA (DUryp, COXpaHsatowmMeca npu ABu-
CA NpU ABUNKEHWUM 1 KEHMAX
8.3 MapannenbHbi NepeHoc 1 JloKasblBaTb XapaKTepHOe CBOMCTBO TepeHoca: MNepeHoc
ABNAETCSA ABUKEHMEM, COXPAHSAIOLMM HanpaBaeHus. M3obpa-
aTb Urypbl, NosyyYeHHble NepeHoCoM
8.4 LleHTpanbHas cMMMeTpumsA 1 JloKasbiBaTh, YTO LieHTpasbHas CUMMETPUA ABNAETCA ABUKE-
HMeM. M306paxaTb hurypbl, NosyyYeHHbIe NpuU LEeHTpasbHOM
CcUMMeTpuM. JloKasbiBaTb XapaKTepHOe CBOMCTBO LEHTpasib-
HOM CMMMETPMM — M3MEHEHWE HamnpaB/IeHWIM Ha MPOTUBOMO-
JIOXKHble
8.5 OceBasa CMMMETpMA Ha nJoc- JloKasbiBaTb XxapaKTepHoe CBOMCTBO OCEBOM CMMMETPUM —
KOCTHM 1 Ha/iMume NpsIMOM, COCTOSILLEN M3 HEMOABUMKHBIX TOYEK
8.6 3epKasibHas CMMMeETpUA 1 JloKasbiBaTb XapaKTepHOEe CBOMCTBO 3€pKa/ibHOM CUMMETPUM —
Ha/IMuMe MIOCKOCTU, COCTOALLENM M3 HEMOABMKHbBIX TOYEK
8.7 MoBOPOT Ha MIOCKOCTM ®opMyMpoBaTh OMpejesieHMe MOBOPOTa Ha MJIOCKOCTH.
dopMyMpoBaTh M AOKa3blBaTb, YTO MOBOPOT ABAAETCA ABM-
KeHnem




8.8

Knaccudukauma ABUNKEHMM Ha
MJI0CKOCTH

MoHUMaTb, 4YTO Nto6oe ABUNKEHME ABNAETCA OLHWM U3 BUZOB
ABMIKEHUM: MOBOPOTOM, /IM60 MNapassieslbHbiM NMEePEHOCOM,
JMB0 CKOMb3ALWEN CUMMETPUEN, YaCTHbIM C/lyYaeM KOTOpPOM
AB/IAETCA 0CeBas CUMMETPUSA

8.9

PaBeHCTBO uryp u gBukeHun

dopMyMpoBaTh ABa (PaBHOCM/IbHbIX) BapuaHTa paBeHCTBa
duryp. MpoBepuTb, 4YTO AaHHOE paHee onpejesieHue pa-
BEHCTBA TPEYro/IbHUKOB PaBHOCHM/IbHO HOBOMY OMpefesieHuio
MX paBeHCTBa

9.1

O6Lee noHATME O CUMMETPUH
buryp. Buabl cummeTpun buryp

dopMymMpoBaTb, YTO 3HAYUT puUrypa o61agaetT CUMMETPUEN.
KnaccuduumpoBatb CUMMETPUM DUrypbl MO BMAAM ABUXKE-
HWA. TMpMBOAUTD NPUMEPbLI CUMMETPUYHBIX FEOMETPUYECKMX
duryp 1 peanbHbix NpeaMeToB. M3o6paxkaTtb M MOAENMPOBATL
CMMMETPUYHblE Urypbl

9.2

durypsl, obnagatoLme nepeHoc-
HOM CMMMeTpHen

JlokasbiBaTb HEOrpaHMYEeHHOCTb Uryp, obiajatolwmx nepe-
HOCHOM CMMMeTpMen. PacnosHaBaTb M KOHCTpyMpoBaTh 60p-
Jlopbl M NapKeTbl

9.3,9.4

JNeMeHTbl CUMMETpUKU  duryp.
CMMMeTPpHMA NpaBM/IbHbIX MHOrO-
YroJIbHUKOB

PacnosHaBaTb 3/IEMEHTbI CMMMETPMM MPOCTEMLUMX CUMME-
TPUYHbIX duryp. PopmyamposaTb onpegeneHme durypol Bpa-
LeHus

9.4, 9.5

CUMMETpUA NPaBM/bHBLIX MMpa-
MUA 1 NpusM. MpaBuibHble MHO-
rorpaHHMKM

Mepeunucnate d1eMeHTbl CMMMETPUM MPaBUJIbHBIX MUpamMmz
U npm3m. MNepeuncnatb U MOAEIMPOBaTb MPaBUJIbHbIE MHOIO-
rpaHHUKM

10.1

Mpeo6pasoBaHMe Nofo6mUA 1 ero
npocTenme CBOMCTBa

O6BbACHATL U MANKOCTPUPOBATb MOHATME MOL06MA duUryp.
MprBOAUTL NpuMepbl NOA0GHbIX duryp. [JlokasbiBaTb npo-
CTeMlUMe CBOMCTBA NOA0GUS. BblaensaTb ABMMKEHME KaK YacT-
HbIM C/lyyar nogo6us




IIpooonsicenue

Home Konu- XapaKTepuCcTUKa OCHOBHbIX BUOB
I'IyHKTg CopeprkaHne mMatepuana 4yecTBO LeATEeIbHOCTU YYeHMKa
YacoB (Ha ypoBHe y4YebHbIX AeMCTBUIM)
10.2 [omoTeTnA 1 JloKasblBaTb CBOMCTBA rOMOTETUM
10.3 CBoMcTBa NMoA06GHbIX Uryp 1 MNpeacTaBnATb NOf06ME KaK pe3y/ibTaT Nocae0BaTeIbHO Bbl-
MOJIHEHHbIX FOMOTETMM U ABUMNKEHMA. [lOKa3biBaTb CBOMCTBA
noao6mMm
10.4 Mpu3HaKM nogobua Tpeyrosb- PaccMmoTpeTb YacTHbIM ciyyar nofo6HbIX uryp — nofo6Hole
HUKOB 1 TpeyrosibHUKKU. JloKasbiBaTb €ro PaBHOCMJIbHOCTb NMpeXHEMY
noaxoAy K noJo6uio TpeyronbHMKOB, onpefenéHHOMY Yyepes
NpoMnopLMOHaNIbHOCTb MX CTOPOH
PeweHue 3agau 2 Pewartb 3aga4m no Bcen teme «logobue»
KoHTposibHas pa6oTta Ne 2 1 KoHTposibHas pa6oTta no rnaee «[lpeobpa3oBaHus»
MnagBa lll. FTeomeTpusa kpyra 20

11.1

CBolicTBa XopA

®opMyMpOBaTh U OKa3biBaTb CBOMCTBA XOPZ OKPYKHOCTM.
dopMyMpoBaTh onpegesieHue LeHTPasbHOro yria

1.2

KacaHue npsamoi U OKpYKHOCTU

dopMyMpoBaTh onpeaesieHne KacaTesbHOM K OKPYXXHOCTM.
JlokasbiBaTb TEOPEMY O KacaTeslbHOM K OKPY»KHOCTM

B3auMHOe pacrosioxeHue nps-
MOM M OKPY¥KHOCTM

KnaccuduumpoBaTb C/lydam B3aMMHOMO PacrosiokeHms nps-
MOM M OKPYKHOCTH

lpasycHasi Mepa LyrM OKpYy-
HOCTH

dopMyMpoBaTh ONpesesieHUs rpasyCcHOM Mepbl Ayrv OKPYK-
HOCTM M paBEHCTBa Ayr. BbluMcaaTb rpafycHble Mepbl oyr




M3mMepeHne BNUCaHHbIX YrioB

(DOpMyJ'IMPOBaTb onpegeneHune BnMCaHHOro yrJja, 40Ka3biBaTb
Teopemy 06 U3MEPEHUN BMMCAHHOIO yrsia M BbIBOAUTb €é
cneacTBuA. BbluMcnATb BNMCaHHbIE yrnbl

MpousBeaeHMe OTPE3KOB XOpZ

JlokasbiBaTb TEOPEMY O MPOM3BELEHUWM XOPA M BbIYMCIATb
OTPE3KM XOpA

MpousBeaeHne OTpe3KoB ce-
KYLLMX

JlokasbiBaTb TEOPEMbI O MPOMU3BEAEHMM OTPE3KOB CEKYLUMX
M KBaZpaTe KacaTeslbHOM. BblYMCIATb OTPE3KM CEKYLUMX M Ka-
caTte/ibHble

B3anMMHoOe pacro/ioxeHue AByX
OKpY}KHOCTEMN

KnaccrnduumpoBaTb B3aMMHOE Pacro/iOKeHME ABYX OKPY-
HOCTEM B 3aBMCUMMOCTM OT MX PAAMYCOB M PACCTOAHMA MEXAY
LieHTpamu

12.1

OKpYKHOCTb, OMMCaHHasA BOKPYr
MHOTrOyroJIbHM1Ka

dopMyIMpoBaTh onpeaesieHMe onmMcaHHOM BOKPYr MHOMOYroJib-
HMKA OKPYXXHOCTM, MPUBOAMTL MPMMEPbI MHOTOYrOJIbHWMKOB,
UMEIOLMX OMMCAHHYI0 OKPY}KHOCTb M HE MMEILWMX €&, [oKasbl-
BaTb TEOPEMY 06 OKPYXHOCTH, OMMCAHHOM BOKPYT TPEYro/bHMKa

Pasamnyc OKpY»KHOCTHM, OMMCaHHOM
BOKpYr TpeyrosibH1Ka

BblpaxkaTb pagMyC OMMCAHHOM BOKPYr TPEYro/ibHMKa OKPYK-
HOCTM Yepes3 CTOPOHY TPeyroJibHMKa M CMHYC MpOTMBOJIEXKA-
wero yrna. Kak cnescteme 31oi hopMysibl MONYYUTb TEOPEMY
CUHYCOB

12.2

Opr)KHOCTb, BNMMCaHHaA B MHO-
royrosibHmMK

®opMyMpoBaTh ornpeaesieHMe BMUMCaHHOM B MHOMOYroJIbHUK
OKPY}KHOCTW, NMPUBOAUTL NMPUMEPbI MHOTOYrO/IbHUKOB, MMEH0-
LMX BMMCAHHYIO OKPY}KHOCTb M HE UMeloLMX e€, oKasbiBaTb
TeopeMy 06 OKPY}KHOCTM, BMMCAHHOM B TpeyrosibHUK. Bbipa-
3UTb NJIOLWAaAb TPEYro/IbHUKA Yepes3 NepuMeTp U paguyc Bnu-
CaHHOM B HEro OKPYKHOCTM




IIpooonsicenue

HoMe Konu- XapaKTepucTUKa OCHOBHbIX BMOB
nyHKTz CopeprkaHne mMatepuana 4yecTBO [eATe/IbHOCTU YYeHMKa
YacoB (Ha ypoBHe y4yebHbIX AeMCTBUI)

12.3 3ameyvaTtesibHble  TOYKM  Tpe- JlokasbiBaTb TEOpeMy O TOYKE nepeceyeHms MeanaH Tpe-
yroJibHMKa 1 yroJibHMKa
OKpY}KHOCTb JMnepa 1 JloKa3biBaTb TeopeMy 06 OpTOLEHTPe TpeyroJsibHMKa

13.1 M3MepeHne  AJIMHbI  KPUBOM. JoKkaszaTtb, YTO AJIMHA OKPYXHOCTM MpornopuMoHanbHa eé pa-
JANMHa OKpY>XHOCTM 1 anycy

13.2 JA/vHa Ayru OKpPY>KHOCTH 1 BbluncnaTb ANIMHbBI YT OKPYXXHOCTM, 3HaA UX rpagyCHble Mepbl

13.3 M3mMepeHne naowasm nioCcKom BoiBecT bopmyny ana naowagm Kpyra. Belumcnate naowaam
durypsl. Maowaab Kpyra 1 Kpyros
Mnowaab cekTopa 1 BbluncnaTb nsowasb CceKTopa Kpyra, 3Has rpagycHyl mepy

ero ayru

13.4, Yucno n. Apxmmep, 1 O3HAKOMMTbCA C UCTOPMEN, CBA3AHHOM C YMCJIOM T, A TaKXKe

13.5 C JOCTMXKEHMAMU ApxmMmeda U ero posibio B Hayke
PeweHne 3aga4y no Teme PelweHne BblMMCIMTENBHBIX 3aJady, CBA3aHHbIX C OKPYX-
«OKpYXHOCTb U Kpyr» 1 HOCTbIO U KpYrom
KoHTposnbHaa pa6oTta Ne 3 1 KoHTposibHas paboTta no teme «OKPYKHOCTb U Kpyr»
MTorosoe noBTOpeHME M UTOro-
BaA KOHTpPO/JbHasA paboTa 7




B. ®. byty3oB n gp. «FeomeTtpuna, 7», «Feometpus, 8», «FeomeTpusa, 9»

Homep Konu- XapaKTepuCTHMKa OCHOBHbIX BMOB
naparpada CoaepxaHmMe martepuana 4ecTBO AEATENBbHOCTU YYEHMKA
M MyHKTA YacoB (Ha ypoBHe y4yebHbIX AEMCTBMM)
7 kjaacc
naesa 1. HayanbHble reomeTpuveckue 12 Mcnosb3oBaTb CMMBOJIMYECKYHO 3aMMCb A/1A 0603HaYeHMA
cBepeHus TOr0, YTO AaHHaA TOYKA NPUHALNEKMT (HE MPUHAZNENKMIT)
JaHHOW npaAmoi; OopMyaMpoBaTb OTBETbI Ha BOMPOCHI:
§1 MpocTtenwmne reometTpuyeckue CKOJIbKO MPAMbIX MNPOXOAMT Yepe3 [ABe JaHHble TOYKM?
curypsi 2 CKOJIbKO O6LUMX TOYEK MOTYT MMeTb ABe npAmble?
nn.1, 2, 3 Touka, npaAmasa, oTpe3oK. Jlyy O6bACHATb, YTO TaKoe OTPEe30K, Jy4, MOJYNA0CKOCTb,
M MONYNAOCKOCTb. Yron 2 yroJsi; usobpaxatb M pacrno3HaBaTb yKasaHHble MpOCTEMN-
lwue urypbl Ha yepTexKax.
§2 CpaBHeHMe OTPE3KOB M YrioB 2 O6DBACHATb, Kakue (Urypbl Ha3blBalOTCA paBHbIMM, Kak
nn. 4, 5 PaBeHCTBO reoMeTpuyecKux u- CPaBHMBAKOTCA M U3MEPAIOTCA OTPE3KM U Yr/ibl, YTO Takoe
ryp. CpaBHeHWe OTPE3KOB M yr/ioB 2 cepefmMHa oTpe3Ka M BMCcCeKTpuca yrnaa, YTo Takoe rpagyc
M rpaZlyCHasi Mepa yrsa, KakoM yros HasblBaeTCsl MPAMbIM,
§3 M3mepeHue oTpe3KkoB 1 yrnoB 3 OCTPbIM, TYMbiM, Pa3BEPHYTHIM.
n. 6 M3mepeHne oTpesKoB 1 O6bACHATb, KaKMe Yr/ibl Ha3blBAOTCA CMEXHbBIMM U KaKkue
.7 M3mepeHue yrios 1 BEPTMKa/IbHbIMK; (DOPMY/IMPOBaTb M 0GOCHOBbLIBaTb YTBEPIK-
PeweHne 3apay 1 AEHMA O CBOMCTBAX CMEXHbIX U BEPTUKAJIbHbIX Yr/10B.
O6DBACHATb, Kakne npsiMble Ha3bliBAlOTCA NEPNEeHAMKYNAP-
§4 MepneHAnKynsApHble NpsMbie 3 HbIMM, KaKOM OTPE30K HasblBaeTCA MeprneHAUKYISPOM,
n.8 CMeXKHble n BepPTMKaJIbHbIE YT Jibl 1 I'IpOBe,D,éHHbIM n3 ,D,aHHOl‘/'I TOYKU K AaHHOﬁ I'IpFlMOﬁ, YyToO Ta-
.9 MepreHauKyAApHble npAMmble. Koe TeopeMa M [JoKa3aTeIbCTBO TeopeMbl; HDOpMy/IMpPoBaTb
MepneHaMKyAsp K NpAMON 2 M [OKa3biBaTb TEOPEMbl O CYLIECTBOBAaHMU M O €[MHCT-




IIpooonsicenue

Homep Konu- XapaKTepuCTHUKa OCHOBHbIX BMOB
naparpadga CopeprkaHne mMatepuana 4yecTBO AeATeNIbHOCTM YYeHUKa
M MyHKTA YacoB (Ha ypoBHe y4yebHbIX AeMCTBMM)
PeweHue 3agay no teme «Ha- BEHHOCTM NeprneHAUKyspa K NPAMON, a TaKKe yTBepKae-
yanbHbIe reoMeTpUYeckKue cee- HUE O TOM, YTO ZBe NMpsIMble, NepreHAMKYsIPHblE K OAHOM
OeHus» 1 M TOM Ke NPAMOM, He nepeceKarTcs.
KoHTponbHas pa6oTa Ne 1 1 Pewatb 3afjauM Ha [0Ka3aTeNbCTBO M BbIYMCIEHUSA, MPO-
BOAA HEO6XOAMMblE JOKa3aTesibHble pacCyXAeHus
nmaBa 2. TpeyronbHUKu 29 O6bACHATb, Kakasa durypa HasbiBaeTCA TPEYro/IbHUKOM,
YTO TaKoe BepLUMHbl, CTOPOHbI, Yr/bl, NEpUMETP, BUCCEK-
§5 PaBHOGeapeHHbIN TpeyronbHUK 4 TpMCa, Me/iMaHa M1 BbICOTa TPeyro/ibHMKa; Ha3blBaTb (M No-
nn. 10, 11 TpeyrosibHuK. Teopema 06 yriax Ka3blBaTb Ha PUCYHKE) /18 AaHHOM CTOPOHbI TPEYro/bHU-
paBHOG6eApeHHOro TpeyrosibHuKa 1 Ka NPOTMBO/IEXKALMM U NPUIEKALLME K HEWM YIbl.
n. 12 Mpu3HaK paBHOGeApPEHHOrO Tpe- O6bACHATb, KaKoM TpeyrojibHUMK HasbiBaeTcsi paBHo6ea-
YroJibH1Ka 1 PEHHbIM M KaK Ha3bIBalOTCA €ro CTOPOHbI; hOpPMY/IMpoBaTb
n. 13 Teopema 0 BbicoTe paBHOGes- M [OKasblBaTb TeopeMy 06 yrjax paBHOGeApeHHOro Tpe-
PEHHOro TpeyrosbHMKa 1 Yro/sibHWKa, Teopemy, Bbipaxkalwollylo NpuW3HaK paBHo6ej-
PewweHue 3aaay 1 peHHOro TpeyrosibHMKa, M Teopemy O BbicoTe paBHo6es-
PEHHOIrO TPeyrosibHUKA; UIIIOCTPUPOBATh AOKasaTe bCTBa
§6 Mpu3Haku paBeHCTBa Tpeyrosnb- 3TUX TEOPEM C MOMOLLbIO NPOCTOM MOAENM — CKOMMUPO-
HUKOB 6 BAHHOIO Ha JIMCT Mpo3payHoi 6yMarn paBHO6eApPEHHOro
nn. 14, 15 PaBHble TpeyrosbHWKKU. [epBbii TPeYroJibHUKa; 06BACHATb CMbIC/ C/I0BA «MPU3HAK».
Nnpu3HaK paBeHCTBa Tpeyrosb- O6DBbACHATb, KaKMe TpeyrosibHWMKM Ha3blBalTCSA PaBHbIMM;
HUKOB 1 dopMyMpoBaTb M A0OKa3blBaTb TEOPEMbI O NMPM3HAKaX pa-
PeweHne 3agau 1 BEHCTBA TPeyroJ/ibHWUKOB; MCMOJIb30BaTb KOMMbIOTEPHbIE
n. 16 BTopoi npusHaK paBeHCTBa Tpe- BO3MOXHOCTM [J1IA Ha/IOKEHUA OAHOro TpeyrosibHMKa Ha

YroJibHMKOB

,qpyroﬁ B XO04e AOKa3aTe/JibCTBa 3TUX TEOPEM.




n. 17

TpeTuit NpM3HaK paBeHCTBa Tpe-
YrosbHUKOB

PeweHune 3agay 2
§7 lMpsimoyronbHble TpeyronbHUKK 11
n. 18 MpAMoyronbHMK 2
n. 19 BuAabl TpeyronbHUKOB 1
n. 20 MpAMOYro/ibHbIM  TPEYrosibHUK

c yrnom B 30° 2
n. 21 lNpu3HakM paBeHCTBa MNpAMO-

YrOJibHbIX TPeYyro/ibHUKOB 1
n. 22 CepeauHHbIM NepneHamMKynsp K

OTpe3Ky 2
n. 23 CBOMCTBO 6MCCEKTPUCHI yraa 1

PeweHnne 3agauv 2
§8 COOTHOLWEHNA MexXay CTopo-

HamMu M yrnamu TpeyrosibHuKa 5
n. 24 HepaBeHCTBO TpeyrosibHMKa 1
n. 25 TeopeMbl O COOTHOLLEHUAX MEXK-

Ay CTOpOHaMM W yrnamu Tpe-

YyroJibHMKa 2
n. 26 CyMMa yrsioB TpeyroJibHMKa 2

PeweHne 3apay no Teme

«TpeyronbHUKN» 2

KoHTponbHasa pa6oTa Ne 2 1

O6bACHATb, YTO TAKOEe MPSIMOYroJIbHUK; (hOpMy/IMpoBaThb
M [l0Ka3blBaTb TEOPEMY O MPOTUBOMOJIOKHbIX CTOPOHaX MpsA-
MOYTOJIbHWKA M CNeCTBME U3 HEE, NO3BOJIAIOLLEE MPOBECTH
KNaccUdUKaLMIO TPEYroIbHMKOB MO Yr/iam; O6bACHATb, Kak
Ha3bIBAOTCA CTOPOHbI MPAMOYIrOJIbHOrO TPEYro/IbHMKA;
dopMynpoBaTb M [oOKa3blBaTb TEOPEMbl O MPAMOYroJib-
HOM TpeyroJibHMKe ¢ yr/iioM B 30°, 0 Npu3HaKax paBeHCTBa
NPAMOYT0/1bHbIX TPEYr0/IbHUKOB.

O6bACHATb, YTO TaKoe YC/I0BME U 3aK/IIOYEHUE TEOPEMDI,
KaKas TeopemMa HasblBaeTcsi 06paTHOM K JaHHOM; MpUBO-
OWUTb NPUMEPBI, KOoraa obpaTtHas TeopeMa MMeeT MecTo (He
MMeeT MecTa); (PopMysIMpoBaThb M AOKasbiBaTb JBE Teope-
Mbl O CEpeAMHHOM MEPNEHAMKYNAPE K OTPEe3Ky (NpsAMyto
M 06paTHYI0) 1 BE TEOPEMbI O BUCCEKTpUCE yraa (MPsSMYIo
M 06paTHYl); 06BACHATb, YTO TAKOE rEOMETPUYECKOe Me-
CTO TOYEK, U NPUBOAMTb COOTBETCTBYIOLIME NPUMEPHI.
dopmyiMpoBaTb M JAOKasblBaTb TEOPEMY O HepaBeHCTBe
TPEYrosibHWKa, ABE TEOPEMbI O COOTHOLLEHUAX MEXAY CTO-
pOHaMM M yriiamu TpeyrosibHMKa (NpAMYI0 M 06paTHyo),
06bACHATb B CBA3M C 06paTHOM TEOPEMOM, B YEM COCTOMT
MeToJ, AoKasaTesibCTBa OT MPOTUBHOIO, U NPUBOAMTbL ApY-
rme npUMepbl MPUMEHEHMS 3TOF0 METOAA; POPMYIMPOBaTb
M [lOKa3blBaTb TEOPEMY O CYMME YI/10B TPEYroJibHMKa U eé
CNeCTBME — YTBEPXKAEHUE O BHELLHEM Yrie TpPeyrosibHMKa.
Pewartb 3afjauM Ha BbIYMCIEHMA M OKa3aTesIbCTBO, Bblge-
NAA B K&XK0M 3aJa4e YC/I0BUE M 3aKJIHOHEHME; BbICTpamBaThb
B 3aZja4ax Ha JoKas3aTes/IbCTBO JIOFMYECKYH Lenb paccy-
[eHWM; MHTEepnpeTMpoBaTb MOJIyYEHHbIM pesy/bTaT M COomMo-
CTaB/IATb €ro C YC/I0BUEM 3a4auM




IIpooonsicenue

Homep Konu- XapaKTepuCTHUKa OCHOBHbIX BMOB
naparpadga CopeprkaHne mMatepuana 4yecTBO AeATeNIbHOCTM YYeHUKa
M NyHKTa Yacos (Ha ypoBHe y4Ye6HbIX LEMCTBMIM)
MmaBa 3. OKpYy>XHOCTb 20 O6DBACHATb, YTO Takoe onpeaeneHue; HOopMyIMpoBaTb
ornpesesieHns OKPYKHOCTM M CBAI3aHHbIX C HEWM MOHATUM
§9 OTpe3kn U yrnbl, CBA3aHHbIe (UEHTP, pagMyc, xopaa, AMameTp, Ayra, LeHTpasbHbIM
C OKPYXHOCTbIO 10 yros); uccnegoBatb M M306parkaTb B3aMMHOE pacrosioxKe -
n. 27 OnpepeneHne OKpYXHOCTH 1 HWMe MPSIMOM M OKPYKHOCTM B 3aBMCMMOCTM OT COOTHOLLE-
n.28 B3anMHoe pacrnosnoxeHue nps- HUA MEXAY PaIMyCOM OKPYXHOCTM M PacCTOAHMEM OT eé
MO¥ 1 OKPY}HOCTH 2 LeHTpa A0 npAMoi; dopMyanpoBaTb M AOKasbiBaTb TeO-
n. 29 KacarenibHas 2 peMy O CBOMCTBE KacaTes/lbHOM M 06paTHyl Teopemy
n. 30 Xopabl U ayrn 1 (NpM3HaK KacaTesibHOM).
n. 31 Yron Mexay KacaTesibHOM v xop- O6DBACHATb, 4YTO Takoe rpagycHasa Mepa fyry OKpY»KHOCTH;
Ao 1 dopmynmpoBaTb M [OKasbiBaTb TeOpeMy 06 yrine mexay
n. 32 BrvcaHHbIM yron 2 KacaTesIbHOM M XOpPAOM M TEOPEMY O BMMCAHHOM Yrje.
Pewenne 3apay 1 O6bACHATb, YTO TaKoe 3aJa4yM Ha MOCTpPoeHMe; pellaTb
npoctenwme (6a3oBble) 3agayM Ha NoCTpoeHue (MocTpo-
§10 3apaum Ha noctpoeHue . 7 €eHWe TpeyroJsibHMKa No TPEM CTOPOHaM; NOCTPOEHME yra,
nn. 33, 34 MocTpoeHNA LMPKYEM U MHeN- PaBHOrO [JaHHOMY; MOCTPOEHME BUCCEKTPUCHI Yriaa; Mo-
Kou. [ocTpoeHne TpeyrosibHUKa CTpOeHMe CepeaMHHOro nepreHaMKynsapa K OTpesKy; no-
no Tpém CTOpoHam 1 CTpOEHUEe NpsAMOM, NeprneHAUKYIAPHOM K AaHHOM; NoCTPo-
nn. 35, 36 nOCTpOGHMe yrna, paBHOro AaH- €HUE NpAMOYroJibHOro TpeyroJibHMKa no runoTteHyse M
HOMY. ﬂOCTpoeHMG 6|/|cceK'rp|4c|,| KaTeTy; NoCTpoeHne KacaTte/ibHOM K Opr)KHOCTM), a TakXxe
yrna 2 60/1ee CNOXKHble 3aZlaum, MCMOJIb3ysl yKa3aHHble NPOCTEN-
nn. 37, 38 nOCTpOGHMe cepeauHHOro nep- line; CoCTaB/iIATb NJlaH pelleHnA 60/1€e CNOXKHbIX 3aJau,
neHaukyapa. |'|oc'|'poe|-||4e npsa- B KOTOPOM Ha Ka*JAOM Llare BbINOJIHAETCA KaKoe-TO O4HO
MOﬁ, I'Iepl'leHAMKyﬂﬂpHOl‘;iK,anHOlji 2 n3 I'IpOCTel‘/lILIJIAX (6a3OBbIX) I'IOCTpOGHMI:i; aHaJI3npoBaTb




nn. 39, 40 MocTpoeHue  MPAMOYroJibHOro MOJIyYEHHbIN pe3y/ibTaT, COMOCTaB/IAA €ro C YC/I0BUEM 3a-
TPeyrosibHMKa Mo ruroTeHyse M [lauM; MCCNeoBaTb BCE BO3MOKHbIE CJlyYam
KaTeTy. MoCcTpoeHme KacaTesIbHOM 2
PeweHne 3agay no Teme
«OKpYXHOCTb» 2
KoHTponbHaa pa6ota Ne 3 1
UToroBoe noBTtopeHue. Pelue-
Hue 3apav 6
KoHTponbHas pa6ota Ne 4 1
Bcero 68
8 kJiacc
| BBogHoe noBTOpeHue 2
naBa 4. NapannenbHoOCTb 16 dOpMy/IMpOBaTh ONpesieNieHne NapaniesbHbiX MPAMbIX;
06bACHATb C MOMOLLBID PUCYHKA, Kakue yribl, 06pa3o-
§11 MapannenbHble NpsAMbIe 9 » prcyHKa, yrael, P
[lbMSHAKM MADACALHOCTH ABVX BaHHbIE MpPM MepeceyeHnn ABYX MPAMbIX CEKyLIeM, Ha3bliBa-
n. 41 P P ABY IOTCA HAKPeCT IEXALUMMM, KaKMe OAHOCTOPOHHUMM U Ka-
NpAMbIX 2 KMe COOTBETCTBEHHbIMM; (DOPMY/IMPOBaTb M [JOKa3blBaThb
n. 42 OcHoBHasa Teopema o0 napan- TEopeMy M CNeACTBUA M3 HeE, Bblpaxalolme MPU3HaKK
NENbHBIX NPAMBIX 2 napannenbHOCTU ABYX MPAMbIX, OCHOBHYIO TeopeMy O na-
n. 43 Ceo¥cTBa napasie/ibHbIX MPAMbIX 2 pannesbHbiX NPAMbIX, TEOPEMY M CNeACTBMA M3 Heé, Bbl-
n. 44 Yr/ibl C COOTBETCTBEHHO Mapain- pakalolme CBOMCTBA Napasisie/ibHbIX NPAMbIX.
NenbHbIMK UM NeprneHAMKYAAp- O6BACHATb, YTO TAKOE aKCMOMbl FEOMETPUM M KaKMe aKkCK-
HbIMM CTOPOHAMM 1 OMbI Y3Ke MCMOJIb30BA/IMCb paHee, KaK CBA3aHbl MEXAY CO-
n. 45 06 akcMOMax reomeTpuu 1 601 aKCMOMa CyLLeCTBOBAHMA MPAMOYroJibHMKA C ABYMSA
PewweHue 3agauy 1 [aHHBIMM CMEXHbBIMM CTOPOHaMM, MPUHATAA B AaHHOM
Kypce reoMeTpuu, M akCMoma napasiesibHbiX MPAMbIX,
MCMOJIb3YIOLASCA BO MHOTMX APYrMX yYeBHMKax.




IIpooonsicenue

Homep Konu- XapaKTepmuCTUKa OCHOBHbIX BMAOB
naparpadga CopeprkaHne mMatepuana 4yecTBO AeATeNIbHOCTM YYeHUKa
M MyHKTA YacoB (Ha ypoBHe y4yebHbIX AeMCTBMM)
§12 BnucaHHaas M onucaHHas ®dopMyMpoBaTb U [0OKa3blBaTb TEOPEMbI O MepeceyeHnmn
OKPY>KHOCTHU 4 B OZJHOM TOYKE BUCCEKTPUC TPEYrOJIbHUKA, O MEPeceYeHun
n. 46 TeopeMa 0 nepecevyeHmmn ouc- B OAHOI‘/‘i TO4YKe CepeanHHbIX nepneHAMKynapoB K CTOpO-
CEKTPUC TpeyrosibHUKa 1 Ham TPeYrosibHuKa, O CyLIeCTBOBaHMN M eAUHCTBEHHOCTM
n. 47 BrlcaHHas OKPYKHOCTb 1 BMMCAHHOM B TPEYro/bHWK OKPYXHOCTM, O CyliecTBoBa-
0. 48 Teopema o nepeceueHun cepe- HUU U €JUHCTBEHHOCTWU OMWCAHHOM OKOJI0 TPeyroJibHMKa
JAVHHBIX NeprneHAMKYIApoB K CTO- OKPYXHOCTM.
1 Pewatb 3agaun Ha nocTpoeHMe, AoKa3aTe/IbCTBO M BblUMC-
POHam Tpeyroniehnra JIeHUA, CBSI3aHHbIE C MOHATUEM NapaiIeIbHOCTU MPSAMBIX U
n. 49 OnucaHHan OKPYKHOCTb 1 MOHATUAMM BMIMCAHHOM B TPEYrO/IbHUK M OMMCAHHOMN OKOJIO
Pewehue 3apay no teme «[a- HEro OKPY}KHOCTEM, ONMPasCh Ha 6a30Bble 324K Ha NOCTPO-
pannenbHOCTbL» 2 €eHue, NPoBOAA B XO€e pelleHMA HE0BX0AMMble JoKas3aTe lb-
KoHTponbHasa pa6orta Ne 1 1 Hble pacCyXAeHWA, BbIMOIHAA HYXHble [JOMOJIHUTE/IbHblE
NoCTpoeHus
FnaBa 5. MHOroyronbHuKu 22 06bACHATb, YTO TaKOE MHOrOYroJibHMK, €ro BepLUMHbI, CTO-
POHbI, AMAroHaau, BMMCAHHAA M OMMCAHHAA OKPYKHOCTH;
§13 MHoroyronbHuK 5 dopMyMpoBaTb onpeaesieH1e BbiMyK/I0r0 MHOTrOYroJ/IbHUKa;
BbIBOAMTb (DOPMY/ly CYMMbl Yr/I0B BbIMYK/0MO N-YroJibHMKA;
n. 50 BbINyK/IbIM MHOFOYrOJIbHMK 1 ¢opMynpoBaTb onpeseneHne npaBMbHOrO MHOMOYroJib-
n. 51 YeTbIpéXyro/ibHMK 2 HWMKa; [0Ka3blBaTb TEOPEMbl 06 OKPYKHOCTMU, OMUCAHHOM
n. 52 [paBuibHbIE MHOTOYrOJ/IbHUKM 2 OKOJ10 NPaBMJIbHOFO MHOIOYrOJIbHUKA, U OKPYXHOCTHU, BMM-

CaHHOM B Hero; CTponTb HEKOTOpblE NMpaBUJibHblE MHOI0-
YroZIbHUKU.




§14 Mapannenorpamm n Tpaneuus 9
n. 53 CBokcTBa napaJ/ienorpamma 2
n. 54 MNpu3HakM napannenorpamma 2
n. 55 MNpu3HaKM NpAMOYroJibHMKa 1
n. 56 Pom6 1
nn. 57, 58 Tpaneunsa. CummeTpua 2
PeweHue 3agau 1
§15 Teopema Daneca 5
n. 59 CpeaHAAa NMHWUA TpeyrosbHUKa 1
n. 60 CpegHAa MHMA Tpaneuuu 1
n. 61 Teopema ®aneca 1

n. 62 Teopema o0 nepecevyeHnn meamnaH
TpeyroJibH1Ka 1

n. 63 Teopema 0 nepeceyeHmu BbICOT
TpeyroJibH1Ka 1

PeweHune 3agay no teme «MHo-
royronibHUKu» 2
KoHTponbHas pa6ota Ne 2 1

dopMyMpoBaTh U 0Ka3biBaTb YTBEPXKAEHMSA O CBOMCTBE
CTOPOH OMMCAHHOTO YeTbIPEXYrosibHMKa M O CBOMCTBE
YrNI0B BMMCAHHOIO YeTbIPEXYro/ibHUKa; (HOPMYIMPOBaTh
06paTHble YyTBEPXKAEHUS.

dopMymMpoBaTh onpeaeneHns U n3obpaxkatb napaaiesno-
rpamm, MpPsMOYroJibHMK, pOM6, KBaapar, Tpaneumio, pas-
HoGeApEHHYI0 M NMPAMOYro/ibHY0 Tpaneuum. Gopmyampo-
BaTb M JOKa3blBaTb YTBEPKAEHMA O CBOMCTBAX M MPU3HAKax
napansiesiorpaMmma, MNpAMOYrosibHMKa, pomba, KBajpara;
MccnefoBaTb CBOMCTBA YeTbIPEXYrO/IbHUKOB C MOMOLLbIO
HOMMLIOTEPHDIX MPOrDaMM.

OPMY/IMPOBaTb onpeAeneHusa Guryp, CUMMMETPUYHBIX

OTHOCUTE/NIbHO TOYKM M CHMMMETPUYHBIX OTHOCUTEJIbHO
NPAMOM; MPUBOAMTb NMPUMEPbI CUMMETPUYHBIX UrYyp; Ha-
XOAMTb 3/IEMEHTbI CUMMETPMM B M3BECTHbIX BUAAX MHOIO-
Yro/IbHUKOB.
dopMyMpoBaTh M AOKa3blBaTb TEOPEMbl O CpefHeM Jiu-
HWMM TpeyrosibHUKa, 0 CpeaHeN IMHUKU Tpaneuum, Teopemy
®daneca, Teopembl 0 NepecevyeHnn MeauaH TpeyrosibHUKa
M 0 nepeceyeHnm BbICOT TPeyrosibHMKa.
Pewatb 3ajauM Ha MoOCTpOeHWe, [0oKas3aTes/IbCTBO W Bbl-
YMCNEeHMS; MOAENIMPOBaTb YC/I0BME 3aJauyM C MOMOLLbLO
yepTeKa; NPoBOAMUTL AOMOJHMTE/IbHbIE MOCTPOEHMSA B XO-
e pELUEHUSA; MCMOb30BaTb M3BECTHbIE YTBEPKAEHUS
0 CBOMCTBAx U MpU3HaKax YeTbIpEXYro/IbHUKOB




IIpooonsicenue

Homep Konu- XapaKTepmuCTUKa OCHOBHbIX BMAOB
naparpadga CopeprkaHne mMatepuana 4yecTBO [eATe/IbHOCTU YYeHMKa
M MyHKTA YacoB (Ha ypoBHe y4yebHbIX AeMCTBMM)
naBa 6. PeweHne TpeyronbHMKOB 24 dopMyiMpoBaTb onpefesieHUs U UAIKCTPUPOBATh MOHA-
TMA KOCMHYCa M CMHyca OCTPOro yrsia MpsMOYroJibHOro
§16 KocuHyc u cuHyc ocTporo yrna 8 TPeyrosibHMKa; A0KasblBaTb, YTO €C/IM OCTPbIM Yros oAHO-
n. 66 lponopunoHanbHble OTPE3KM 1 ro NpAMOYroJIbHOro TpeyroJlbHMKa paBeH OCTPOMY Yriy
n. 67 KocuHyc ocTporo yria 1 APYroro npsiMOYroJslbHOro TPEeYroJiHMKa, TO KOCMHYCbI
n. 68 CHHyC 0CTPOro yria 1 3TMX YrJIOB paBHbl U CHMHYCbl 3TMX YIJ/I0B TaKXe paBHbl;
n. 69 CpeaHee  reomeTpuueckoe M dopMynmpoBaTtb M JoKasbliBaTb TeopeMy ludaropa; 06b-
CpeaHee apubMeTHUECKoe ABYX ACHATb, YTO TaKoe 30J/10TOE CeyvyeHue, CTPOMTb 30/10Toe
oTpesKos 1 ceyeHMe AaHHOro oTpeska.

.70 Teopema Mucaropa 2 (DOpMynMpClBaTb on;lpep.eneHMﬂ CMHyCa M KOCMHYyca AHF'I
yrnos ot 90° go 180°, onpeaeneHma TaHreHca M KOTaHreHca;
n. 71 3on0T0€ CeyeHue 1 BbIBOAMTL (POPMY.Ibl MPUBEAEHNA M OCHOBHOE TPMFOHOMET-
Pewenue 3azau 1 pMyecKoe ToXAecTBO; (POPMyAMpOBaTh U JOKa3biBaTb T€O-
peMy CMHYCOB U TEOPEMY KOCMHYCOB; 06 BACHATb, KaK MCMOJIb-
§17 TeopeMmbl CUHYCOB U KOCMHYCOB 7 30BaTb 3T TEOPEMbI B 33jja4ax Ha pelleHue TPeyrosibHMKa.
n.72 CnHyc 1 KocuHyc yrnos ot 90° dopmyiMpoBaTh onpegenieHne nogo6HbIX TPeyro/ibHUKOB;
Ao 180° 2 dopmynmpoBaTb M [OKasblBaTb TEOPEMbl O MpM3HaKax
n.73 Teopema cmHycoB 1 noZo6ma TpeyrosibHUMKOB, 06 OTpe3Kax MnepeceKalLlmxcs
n. 74 Teopema KOCMHYCOB 2 X0pA, 0 KBagpaTe KacaTe/lbHOM; 06bACHATb, B YEM COCTO-
n.75 PeweHune TpeyroJibH1MKOB 2 UT MeTo I'IOAO6MF| npu peweHnn 3agay4 Ha NOCTpoeHUE;

NpUBOAUTL NMPUMEPbI MPUMEHEHUA 3TOro MeToa.
§18 MoAao6HbIe TpeyronbHUKN 6 Pewatb 3agaunM Ha nocTtpoeHue, AOKasaTeNbCTBO M Bbl-
n.78 CBOMCTBO yrnoB NoAo06HbIX Tpe- YUCNEHUA C UCMNOSIb30BAHMEM BCEr0 apceHa’la HaKoMJeH-

YroJibHMKOB

HbIX FreoOMeTpUYeCKmMX CBe,Cl,eHMFi




n.79 Mpu3HakM nogobmAa Tpeyrosib-
HUKOB 2
n. 80 TeopeMbl 06 oTpe3kax nepece-
KaloLMXCA XOp4 M O KBajpare
KacaTesIbHOM 1
n. 81 [ocTpoeHne  npornopuMoHalsib-
HbIX OTPE3KOB 1
n. 82 MeTtoa noagobus 1
PeweHune 3apay no teme «Pe-
LwieHUe TPeyrorbHUKOB» 2
KoHTponbHasa paboTta Ne 3 1
UToroBoe noBTtopeHue. Pelwe-
Hue 3agay 3
KoHTponbHasa pabota Ne 4 1
Bcero 68
9 kJiacc
BBoaHoe noBTOpeHue 2
Maea 7. BeKTOpbl U KOOPANHATBI 29 dopMmyiMpoBaTb onpeaesieHUa U UIIICTPUPOBaTb MOHA-
TMA BEKTOPA, €ro AJIMHbI, KOJIJIMHEAPHbIX MU PaBHbIX BEKTO-
§19 KoOpANHATLI TOUKM 1 KOOPAK- POB, Yr/la MeXAY BEKTOPaMu; MOTMBMPOBATL BBeAeHMe
HaTbl BeKTOpa 12 NMOHATMM U OMepaumii, CBA3AHHbIX C BEKTOpaMM, COOTBET-
CTBYIOLMMM MPUMEPAMM, OTHOCALIMMMCA K (DUIUYECKUM
nn. 84, 85 Ocb koopamHar. lpamoyronbHas BEKTOPHbIM BE/IMYMHAM; MCMO/Ib30BaTb BEKTOPbI MPU pe-
cMcTeMa KoopAnHar 1 LIEHMM FrEOMETPUYECKMX 3a4au.
n. 86 BekTop 2 O6DBACHATL U MANOCTPUPOBATL  MOHATMA  MPSAMOYrOJib-
n. 87 KoopaunHatbl BeKTOpa 1 HOM (JEKapTOBOM) CUCTEMbI KOOPAMHAT, KOOPAMHAT TOUKM




IIpooonsicenue

Homep Konu- XapaKTepuCTHUKa OCHOBHbIX BMOB
naparpada CopeprkaHne mMatepuana 4yecTBO AeATeNIbHOCTM YYeHUKa
M NyHKTa YacoB (Ha ypoBHe y4Yeb6HbIX LENCTBMIMA)
n. 88 [NvHa BeKTOopa M paccTosHue M KOOpAMHAT BEKTOPA; BbIBOAMTb M MCMO/Ib30BaTh NpU pe-
MEXAY ABYMSA TOYKaMM 1 WeHun 3aza4 opMyJibl KOOpAMHAT CepeimHbl OTPEe3Ka,
mn. 89 Yron Mexay BEKTOpamm 1 AJ/IMHbI BEKTOpA, PacCTOSHUA MeXAy [JABYMA TOUYKaMM,
n. 90 YpaBHEHME OKPYKHOCTH 1 YPaBHEHMSA OKPYKHOCTU M NPAMON.
. O6BACHATb, YTO TAKoe OTO6PaXKeHMEe MJIOCKOCTM Ha cebs
n. 91 YpaBHeHue npamom 2 M B KaKOM CJlyyae OHO Ha3blBaeTCA JBMMKEHMEM MJIOC-
Pewenue 3agau 3 KOCTU, YTO TaKoe oCeBas CMMMETPUSA, LieHTpasibHasA CUM-
MeTpMS, napasiiesibHblii NepeHoC U MoBOPOT; 060CHOBLI-
§20 Onepauum ¢ BekTopamm 9 BaTb, YTO 3TU OTOBPANKEHMS NIOCKOCTM Ha ce6a ABNAITCA
nn. 92, 93 CymMMma BekTopoB. CBOMCTBa CJl0- OBUKEHUAMM.
KEHUA BEKTOPOB 3 O6bACHATb, Kakoe 0oTobparkeHue MJIOCKOCTM Ha cebAa Ha-
n. 94 Mpon3BeaeHMe BEKTOpa Ha YMC/I0 1 3bIBACTCA LEHTPa/IbHbIM nogo6uem (romotetnen); dopmy-
n. 95 CkansipHoe Npou3BeseHue Bek- JIMpoBaTb CBOMCTBA LEHTPA/IbHOrO MOJ06MA; OO6BACHATD,
TopoB 2 B Kakue durypbl npu LEHTpasbHOM MOA0OGMM nepexoasaT
OTpE30K, Ny4, NPAMas, YroJ, OKPYKHOCTb; 06BACHATb, YTO
n. 96 PasnoeHue BeKTopa no AByM TaKoe Mpeo6paszoBaHMe MOZOGMS M KaK C €ro MOMOLLbIO
HEKO/IIMHEAPHBIM BEKTOPam BBOAWUTCA MOHATUE NOAO6MSA MPOU3BOJIbHBIX DUrYp.
PelweHne 3apav 2 MnnocTpupoBaTb OCHOBHbIE BMAbl ABUXKEHUM M Npeobpa-
30BaHMM NOA06US, B TOM YMUC/IE C MOMOLLbI KOMIMblOTEp-
§21 FeomeTpuyeckue npeoGpaso- HbIX MPOrPamMM; MCMO/b30BaTb ABMUKEHWUSA M Npeo6pasoBa-
BaHuA 5 HMA NOZAOGMA NP PelleHMn 3azau
n. 97 OceBasa cMmmeTpua 1
n. 98 JBuxKeHun 2
n. 99 LeHTpanbHoe nogobue 1




n.

100

O noao6mmn Npom3BObHbIX DBUTYp
PeweHne 3apay no Teme

«BekTopbl U KOOpAUHATbLI» 2
KoHTponbHasa pabota Ne 1 1
NnaBa 8. Nnowaab 20 O6BACHATb, KaK MNPOM3BOAMTCSA M3MEPEHMe MJowajen
MHOrOYyro/IbHMKOB; (HOPMYJ/IMPOBaTb OCHOBHbIE CBOMCTBA
§22 MnowaAb MHoOroyronbHuka 11 njowazen 1 BbIBOAUTb C MX MOMOLLbIO (OPMYJbl MJoLLA-
n. 101 PaBHoCOCTaBNEHHbIE MHOMOYro/1b- el NPsAMOYro/ibHMKa, TPeyroJsibHMKa, Napasiiesiorpamma,
HWKM 1 Tpaneuuu; foKasbiBaTb YTBEPXKAEHME 06 OTHOLUEHWW MNJIo-
n. 102 Mnowaab MHOrOyrosbHUKa 1 wazaem nogo6HbIX MHOTOYroJibHUKOB.
n. 103 Mnowagb NpAMOYroabHWKa 2 BbiBOAUTL (popMynbl MoWAAM TpeyrosibHUKa 4Yepes JBe
n. 104 Mnowaab TpeyroabHUKa 1 CTOPOHbI M YroJl MeXAY HUMMK, Yepe3 nosiynepMmeTp U pa-
n. 105 Mnowaap napannenorpamma 1 AMYC BMUCAHHOM OKPY}KHOCTH, hopmyy FepoHa.
n. 106 nnou_lap'b Tpaneuuu 1 O6bACHATb U MANKOCTPMPOBATb MOHATMA pPaBHOBEJIMKMUX
n. 107 Mnowaab YeTbipéXyrosibHUKa 1 W PaBHOCOCTaB/IEHHbIX Uryp.
n. 108 ®opmyna MepoHa 1 O6BbACHATb, YTO TaKoe AJIMHA OKPYKHOCTM M naowab
Pewenue 3a1ay 2 Kpyra; BblBOAMTb (DOPMYJibl AJIMHbI OKPYXKHOCTU, AJIMHbI
AYrY OKPYXKHOCTM, MJIOWAAM Kpyra, naowajam cektopa.
§ 23 [nuvHa oKpy>XHOCTU U NnoLwiaab Pewartb 3aAayM Ha BblYMC/IEHME MJIOWAAEN MHOIOYroJsib-
Kpyra 6 HWMKOB, Kpyra M ero 4actew, AJIMH OKPYXHOCTM U eé ayr
. 109 HekoTopble hopMy/ibl, CBA3aHHbIE C MCMNONb30BaHWMEM COOTBETCTBYIOLMX DopMyN
C NpaBWIbHbIMW MHOTOYrOJIbHM-
Kamu 2
n. 110 J/1MHa OKPYXKHOCTH 2
n. 111 Mnowagb Kpyra 2
PeweHue 3aga4y no Teme
«Mnowaab» 2
KoHTponbHasa pa6oTta Ne 2 1




IIpooonsicenue

Homep Konu- XapaKTepmuCTUKa OCHOBHbIX BMAOB
naparpada CopeprkaHne mMatepuana 4yecTBO AeATeNIbHOCTM YYeHUKa
M NyHKTa YacoB (Ha ypoBHe y4Yeb6HbIX LENCTBMIMA)
naBa 9. HekoTopble cBegeHnAa U3 crte- O6DBACHATb, YTO TaKOE MHOrOrPaHHUK, €ro rpaHu, péopa,
peomMmeTpumn 7 BEPLUMHbI, AMArOHANM, HTO TaKoe N-yrosibHas M1pamuaa,
n-yrosibHas npu3ma, napajnjienenunes, NPsMOYro/bHbIN
§24 MHororpaHHuKm 4 napannenenunej; u3obpaxaTb 3TM MHOIMOrPaHHMKM Ha
nn. 112, ﬂpe,quT CcTepeomeTpuu. |'||4pa- yepTexe U Ha3blBaTb MX 3/1IEMEHTbHI.
113 MMz 1 O6DBACHATb, KaK NMPOU3BOAMUTCA M3MEPEHUE 06bEMOB Ten
n. 114 Mpuama 1 M KakMMn (opMyiamu BblpaxkaloTcA 06bEMBI MMpamMmabl,
n. 115 MocTpoeHue ceueHuit napanne- NpY3Mbl, MPAMOYrOJIbHOIrO Napannenenunesa. 3
Pelwartb HecnoxHble 3aa4M Ha NMOCTPOEHUE CEYeHMM na-
nenvnega 1
pannenenvneja.
n. 116 fpasunkHbIe MHOrOrpaHHUKK 1 O6BACHATb, KAKOM MHOTOrpaHHMK HasblBaeTcsA MpaBu/ib-
§ 25 Tena u NOBEPXHOCTH BPALECHNS 3 ::I::;: Kakue CyLlecTBYIT BUAbl NPaBU/IbHbIX MHOMOrpaH-
n. 117 Unnnnap 1 O6bACHATb, UYTO TaKoe UMAMHAP, KOHYC, Pa3BEPTKM WX
n. 118 Konyc 1 GOKOBbIX MOBEPXHOCTEMN, YTO TaKoe LWap M chepa, KakMmM
n. 119 Cdepa v wap 1 bOpMyNaMM  BLIPAKAKTCA O06bEMbI LMAMHAPA, KOHYCa,
UtoroBoe noBTopeHue. Pele- Wwapa, naowajy G60KOBbIX NMOBEPXHOCTEN UMAMHAPA U KO-
Hue 3apad 9 Hyca, niowasb cdepbl; M306paxaTb M pacrno3HaBaTb Ha
KoHTponbHas pa6ota Ne 3 1 PUCYHKAX yKasaHHble KpyrJible Tena
Bcero 68




A. 1. AnekcaHgpos, A. Jl. BepHep,

B. . Pbixuk «Feometpusa, 8», «Feometpusa, 9»

Homep Konu- XapaKTepuCTHMKa OCHOBHbIX BMOB
naparpada CoaepxaHmMe martepuana 4ecTBO AeATeNbHOCTU YYEeHMKa
M MyHKTA YacoB (Ha ypoBHe y4yebHbIX AEMCTBMM)
8 kJiacc
MoBTOpeHue 7
lpu3HaKM paBeHCTBa TpeyroJib-
HUKOB 1
MNapannenbHoCTb 2
MpUHUMN HenpepbIBHOCTH 1
MpocTedume  cTepeoMeTpuye-
CKME 0ODBEKTHI 2
KoHTponbHaa pabota Ne 1 1
Mmaga l. NMnowaau MHoroyronbHbIX chuUryp 30 OnpefeneHne OCHOBHbIX MOHATUI. PacnosHaBaHwe pas-
HbIX BUAOB JIOMaHOU, MHOIOyroJibHMKOB, MHOI0oYyroJibHbiX
§1 MHOroyronbH1KM M MHOTOYrob- uryp, pasHbix BUZOB NMpammz, Npusm. PucosaHue pas-
Hble Urypbl 1 HbIX BUZOB MHOIOYro/IbHMKOB, NMMpammi, nNpusm. /oKasa-
§2 Mnowasb MHOroyronbHoM hurypbi 2 TENbCTBO CBOMCTB BbIMNYK/OrO MHOFOYrO/IbHMKa, CpeaHen
PeweHune 3agay 2 JIMHUU TPEYroJibHUKa, MapassiefiorpaMMa, ero YacTHbIX
nn. 3.1, 3.2 Mnowaab TpeyrosbHMKa 1 BMAOB, Tpaneuuu, paBHOGOKOM Tpaneuuu, Gopmyn no-
Pelwenue 3agau 2 WaaM TpeyrosibHUKa, Tpaneuuu, napanjiesorpamma, He-
n. 3.3 Tpaneuums. PaBHo6epeHHas Tpa- KOTOpPbIX CBOMCTB MPSAMOYr0/IbHOrO TpeyrosibHUKa, Npu3Ha-
neums 2 KOB Mapa/isiesiorpaMMa M ero YacTHbIX BWZOB, paBHO60-
PeweHune 3agay 2 KoM Tpaneuun. MccnesoBaHUe CBOMCTB MHOMOYrOJIbHUKOB.




IIpooonsicenue

Homep Konu- XapaKTepmuCTUKa OCHOBHbIX BMAOB
naparpada CopeprkaHne mMatepuana 4yecTBO AeATeNIbHOCTM YYeHUKa
M MyHKTA YacoB (Ha ypoBHe y4yebHbIX AeNCTBMM)
n. 3.4 Mnowaab Tpaneunmn 1 MNocTpoeHue 4YeTbIpEXyrosbHMKa Mo 3ajaHHbIM ero sJe-
PeweHue 3agad 2 MEHTaM, MCMoJib3ys [OMOJIHUTENbHbIE MOCTPOeHMs. Uccne-
nn. 4.1, 4.2 Mapannenorpamm.  Onpeaene- foBaHMe opMysbl, €€ YacTHble c/lyyau, npegesibHble Cy-
HUe, MPU3HaKW M CBOVICTBA 2 Yau, o6o§meHMﬂ. HaxoaeHWe BEeMYMH U UX HMC/IeHHbIX
3HayvyeHuM. MNpMMEHeHWe MoJlyYEHHbIX CBEAEeHWM Ans pe-
PeweHue 3agay 2
LEeHMA MPUKIAAHBIX U NPAKTUYECKMX 3aa4y, B TOM Yucie
n.4.3 Mnowade napannenorpamma 1 CTepeoMeTpUYECKMX. PelueHne 3azay4 NoBbILWEHHOM TPYA-
Pewenue 3anay 2 HOCTM. AHa/IM3 M KPUTMKA rOTOBbIX (DOPMY/IMPOBOK M pelue-
n.4.4 YacTHble BMAbI Napas/enorpam- HUM. DKCMEPUMEHT C MOMOLLbBIO KOMMbIOTEPHBIX MHCTpY-
ma 2 MeHTOoB. OBNageHue pasHbIMM METOZAaMM loKa3aTe IbCTBa.
PeweHue 3agau 4 MnaHnpoBaHue aeATeNbHOCTH
KoHTposibHas pa6oTta Ne 2 2
aBa |l. MeTpuyeckue COOTHOLUEHUS OnpepaenieHme TpUroHOMETPUYECKMX DYHKUMH ANA OCTPO-
B TpeyronbHUKe 38 ro, NpsIMOro M Tymoro yrioB. PacrnosHaBaHMe cuTyaumH,
B KOTOpbIX BO3MOXHO MpUMeEHeHME TeopeMbl Mudaropa
§5 Teopema Mudaropa 2 U TPUrOHOMETPMYECKMX DYHKUMM. [loKasaTeNbCTBO Teope-
Pelenme 3a7au 2 Mbl Mndaropa, 0606WEHHON TeopeMbl I'Imqv)aropa, Hepa-
BEHCTBA TPEYroJ/lbHMKA, XapaKTepHOro CBOMCTBa 6MCCEK-
§6 MNpumeHeHna Teopembl Mndaropa 4 M
Tpucbl, dopMysibl FepoHa, CBOMCTB CMHYCa, KOCMHYCA,
Pewetue 3apay 4 TaHreHca, KOTaHreHca, TeOpeMbl CUHYCOB, OCHOBHOIO TPU-
KoHTposibHas patota Ne 3 2 FOHOMETPUYECKOrO TOX/AECTBA, Pe3y/bTaToB CPaBHEHMA
§7 CuHyc yrna 4 CTOPOH M Yr/IOB TPEYro/ibHUKA, COOTHOLUEHUS MEXKAY CTO-
§8 MpUMeHeHUs cuHyca 4 pOHaMM 1 AMaroHaNsMM Napasienorpamma. MccneposaHue




CBOWMCTB (Uryp, pas/iMuHbIX C/yYaeB peLIEeHUs TPeyroJib-
HMKOB. MMOCTpOEHME Yr/ioB MO 3aAaHHbIM 3HAYEHMSAM €ro
TPUrOHOMETPUYECKUX (DYHKLMM. WUccnepoBaHue opmysbl,
€€ yvacTHble c/lyyau, npegesibHble c/lyyau, 0606LieHUs.
HaxoxaeHue BeNMUYMH U UX YUCTEHHbIX 3HaYeHU. Mpume-
HEeHMe MOJyYEHHbIX CBEAEHUM ANA pelueHMs NMPUKIALHbIX
M NPaKTUYECKMX 3aZad, B TOM YMC/Ie CTEPEOMETPUYECKMX.
OueHuBaHWE BEIMYMH, B TOM YMC/IE HaXOXKAEHUE WX
rPaHUYHbIX 3HA4YeHWI. PelleHne TpeyrosibHMKOB, 3a4ad no-
BbILLEHHOM TPYAHOCTM. AHA/IM3 U KPUTMKA FOTOBbIX (POpMYy-
JIMPOBOK U peLUeHWI. JKCNEePUMEHT C MOMOLLbIO KOMIMbIO-
TEPHbIX MHCTPYMEHTOB. OBflafieHMe pasHbIMM MEeToAamu
JloKasaTtesnbcTBa. lnaHMpoBaHue AeaTesIbHOCTH

PeweHue 3agau 2
§9 KocuHyc yrna 3
§10 lNpMeHeHnA KocuHyca 3
PeweHne 3agay 2
§11 TaHreHc M KoTaHreHc yros.
PelwweHne TpeyronbHWKOB 2
PeweHne 3agay 2
KoHTposibHas pa6oTta Ne 4 2
naBa Ill. MHOroyronbHUKU U OKPYXXHOCTHU 27
n. 12.1 CBOMCTBa XOpJ, M AMAMETPOB 2
n.12.2 KacaHue npsiMoM M OKpY»KHOCTH 1
nn. 12.3, B3anMHoe pacnonoxeHuwe nps-
12.4 MOM M OKPY}KHOCTU. JMameTp u
lwupmHa duryp 1
nn. 12.5, pagyc. Mepa ayrm OKpy»KHOCTH.
12.6 BnucaHHble yrabl 2
Pewenuve 3agauv 2
§13 BbinyK/ible MHOIOYrOJIbHUKMK 3
§14 BnucaHHble M onMcaHHbIe OKpYX-
HOCTH 2
§15 MNpaBnbHblE MHOTrOYrO/IbHUKM 3
PeweHue 3agauv 2

OnpefeneHne KacaTeslbHOM K OKPYXHOCTW, BMMCAHHOTO
yrna, npaBUIbHOrO MHOMOYrO/IbHUKA, AJIMHbI OKPYXKHOCTHM
W OYrM OKPYXKHOCTM, MJOWAAM Kpyra, YMcia mt, AMameTpa
durypbl. PacnosHaBaHue cUTyaumMi, B KOTOPbIX BO3MOXKHO
NpUMeHeHue TeopeM O KacaTesIbHOM K OKPYXKHOCTM, Xop-
JlaxX OKPYMKHOCTM, BMMCAHHbIX Yraax, AJ/IMHAx Ayr OKpPY:K-
HOCTM M NJloWazen Yactem Kpyra. JokasaTeIbCTBO CBOMCTB
XOpA, CBOMCTB M MpM3HaKa KacaTeNbHOM K OKPYKHOCTM,
BMMCAHHOIO Yrna, YC/JI0BUM BMMCAHMA OKPYKHOCTM B MHO-
rOYroJIbHWK, YC/I0BMI OMMCAHUA OKPYMKHOCTM OKOJIO MHOIO-
YroJibHWKa, CBOMCTB MPaBWMJIbHOrO MHOMOYroJibHUKa, ¢op-
MYJIbl  AJIMHbI  OKPYXXHOCTW, (DOPMy/bl MJoWaaM Kpyra.
MccnegoBaHue CBOMCTB (DUryp, CBS3aHHbIX C OKPYXKHO-
CTblo. [ocTpoeHue MpaBWJ/IbHBIX MHOMOYroJibHUMKOB. Mccie-
ZoBaHWe hopMyJibl, €€ YaCTHbIE C/lyYau, npesesibHble Cay-
yau, 0606LieHUs. HaxoxaeHWe BESIMYMH U UX YUCTIEHHBIX




IIpooonsicenue

Homep Konu- XapaKTepuCTHUKa OCHOBHbIX BMOB
naparpadga CopeprkaHne mMatepuana 4yecTBO [eATe/IbHOCTU YYeHMKa
M MyHKTA YacoB (Ha ypoBHe y4yebHbIX AeMCTBMM)
§16 JA/MHa OKpYXXHOCTU 2 3Ha4YeHu. MpuUMeHeHMe MoyYeHHbIX CBeAeHMM ANs pelue-
§17 Mnowaab Kpyra 3 HUA NPUKNAAHBIX M NPaKTUYECKMX 3aJaY, B TOM YMcie cTe-
PeleHue 3aaay 2 peomeTpuyeckmx. OueHnBaHue BE/MYMH, B TOM umcne
K 6 Ne 5 2 HaxoXAeHWe MX rPaHMYHbIX 3Ha4YeHUK. PelueHune 3aga4 no-
OHTpO/IbHaA paboTta Neo o
BbILUEHHOM TPYAHOCTH. AHaNN3 1 KPUTUKA FOTOBbIX (DOpMY-
JIMPOBOK U pelleHu. IKCNEPUMEHT C MOMOLLbI KOMIbiO-
TEPHbIX MHCTPYMeHTOB. OB/laZieHMe pasHbiIMM MeToAamM
JoKa3aTesnibcTBa. lnaHMpoBaHWe AeAaTeNIbHOCTH
9 kJiacc
naBa V. BekTopbl 1 KOOpAUHAaTLI 42 OnpejeneHne OCHOBHbIX MOHATUM Kypca. PacnosHaBaHue
paBHbIX BEKTOPOB, BMAA Urypbl Ha KOOpAMHATHOM MJIO-
§18 BekTopbl 3 CKOCTM, 33/laHHOM CBOMM ypaBHEHMEM. PucoBaHMe BEKTO-
§19 CnoxxeHne BEKTOPOB 2 pa, paBHOro aHHOMY, CYMMbl BEKTOPOB, Pa3HOCTM BEKTO-
§20 YMHOeHMe BEeKTOpa Ha YMC/Io 2 poB, MpPOM3BEAEHMA BEKTOpPA Ha YMC/IO, COCTaBAAIOLMX
PelweHue 3agay 3 BEKTOpa Mo ABYM MPsIMbIM, (pUryp HA KOOpAMHATHOM MJIo-
§21 MpoeKums BEKTOpa Ha OCb 3 CKOCTH, 33AaHHbIX CBOMMM ypaBHEHMAMM (HepaBeHcTBa-
MHn). [lokasaTenbCTBO CBOMCTB C/I0XKEHUA BEKTOPOB, YMHO-
§22 KoopauHatbl BekTOpa 3
EeHMA BEKTOopa Ha YMC/0, KOOpAMHAT BEKTOPA, CKa/sPHOro
§23 CkanapHoe yMHOXeHue 2 YMHOEHMS, CBOMCTB NPeo6pa3oBaHuii; BbIBOJ ypaBHEHUS
§24 BeKkTopHbIM  MeTo. Pelwenue NPSIMOM, OKPY»KHOCTM, KPMBbIX BTOPOro MopsZKa Ha Koop-
3ajad 6 AMHATHOM MJIOCKOCTM, YPABHEHMM JIMHUM, 3a[laHHbIX CBOM-
KoHTponbHaa pa6oTta Ne 1 2 MM XapaKTepPHbIMW CBOMCTBaMM.




nn. 25.1—

MoHATME 06 ypaBHEHUM (PUrYypbI.

Bbluncnenre anvHbl BEKTOpa, Yyrna MeXxay BeKTOpaMMu,

25.3 YpaBHeHMEe OKpYyXXHOCTW. 3aja- NPOEKLMI BEKTOpa, KOOPAMHAT BEKTOPa, CKA/IPHOro Nnpo-
HWe uryp HepaBeHCTBaMM 3 U3BEAEHMA, KOOPAMHAT TOYEK, PacCTOAHMA MeXAY TOYKa-
n. 25.4 YpaBHeHue npAmon 1 MM B CUCTEME KOOpPAMHAT, AJIMH M njowagen ouryp.
n. 25.5 MeToa KoopauHat 2 Mccne,quaHme pacnoJsioKeHUs BEKTOPOB, BO3MOMHbIX OT-
0. 25.7 Mapa6ona, 3amnc, rnep6ona 2 HOLIEHMW Ha MHOXeCTBe BEeKTOpOB (paBeHcTBa, nepneH-
OWKYNAPHOCTH, OTHOLLEHMM, 3aZlaHHbIX (pOopMyamu), B3a-
Pewenwue sapa- 6 MMHOTO MOJIOXEHUA FeOMETPUYECKMX (PUryp Ha MIOCKOCTH,
KoHTposibHasa paboTa Ne 2 2 B TOM UYMC/IE KOOPMHATHOM MAOCKOCTU; MOMCKM aprymMeH-
TOB A1 BO3HMKAILWMX TMNOTE3, MOCTPOEHME KOHTPMNpMU-
MepoB. MpUMEHEHUE MOJIyYEHHbIX CBEAEHWMIA O BEKTO-
pax U NpeobpasoBaHMAX A/ pELleHUs reoOMeTPUYECKMX,
anrebpanyeckux, NpUKAaAHbIX M MPaKTUYEeCKMX 3ajad,
B TOM 4YMC/le CTepeoMeTpuyecKux. [lnaHupoBaHue fes-
TEIbHOCTU

Masa V. Npeo6pazoBaHus 29 Pacrno3HaBaHMe 31EMEHTOB CMMMETPUM 3aZaHHOM ury-
pbl, BUAA ABUNKEHUA HA OCHOBaHMM €ro NpmMsHaKa, paBHbIX
§26 JIBUXKEHUS M PaBEHCTBO BUryp 4 M NoA06HbIX uryp. PucoBaHne o6pasos duryp B pesyJib-
Tate ux npeobpasoBaHuA. lpeacTaBieHWe 0 HAIMUMK MU

nn. 27.1, MNepeHoc. MeTtoa napannesibHO- °
27.2 ro neperoca 1 OTCYTCTBMW TOrO M/IM WHOTO CBOWCTBA durypbl, o Buae
nosly4eHHou Gurypbl. /JlokasaTtesnbCTBO B3aMMHOMO MoJio-
nn. 27.3, Ocesas cummeTpura. MeToz cm- EHUS FeoMEeTpUYecKUX (uryp, oTHoweHma curyp. Mo-
27.4 MeTpuu 2 CTpoeHMe huryp, OCHoBaHHOE Ha CBOMCTBaX Npeo6paso-
nn. 27.5— MosopoT. Metos  nosoporTa. BaHWM. BbluMcneHne A/MH M naowaaen duryp. Mccne-
27.7 LleHTpa/ibHas CUMMeTpHS 2 Jl0BaHWE B3aMMHOIO MOJIOKEHUSA FEOMETPUYECKUX Uryp
§28 KnaccudbmKaums ABuKeHM 4 Ha MJI0CKOCTM, B TOM 4YMC/JE KOOPAMHATHOM MJIOCKOCTH;
NMOMCKU apryMeHTOB /1 BO3HMKAIOLWMX FMMNoTes, NoCTpo-
§29 CummeTpus puryp 2 eHMe KOHTPNpMMepoB. MNpUMEHeHMe MOJyHYeHHbIX CBeje-
KoHTponbHasa pa6ota Ne 3 2 HUM O NPeo6pa3’oBaHMAX ANA PELIEHUS TeOMETPUYECKUX,




IIpooonsicenue

Homep Konu- XapaKTepmuCTUKa OCHOBHbIX BMAOB
naparpada CopeprkaHne mMatepuana 4yecTBO AeATEeNbHOCTU YYEHMKA
M MyHKTA YacoB (Ha ypoBHe y4yebHbIX AeNCTBMM)
§ 31 MNopobue 6 anrebpanyeckmnx, NPUKAAZHbIX M MPaKTUYECKMX 3ajaud,
PelueHue 3agay 5 B TOM 4YMCNe cTepeoMeTpuyveckux. [lnaHuMpoBaHue pes-
KoHTposibHaa pa6oTta Ne 4 1 TENbHOCTH
Mnaea VI. OcHOBaHUA NNaHUMeETpPUKN 11
O6ob6watouee NoBTOpeHUe NiaHNMeT-
pPUM N NOoAroToBKa K 3K3aMeHy 20




A.Jl. BepHep, T.T. Xopgot «CtepeomeTtpusa, 7—9»

MyHKT
Tema yyebHMKa
y4yeob- Tema nocobus
/1. C. AtaHacsaHa v gp.
HUKa
7 kJjacc
BeeneHue BeeaeHue
1, 2 MpAmas u oTpesok §1. Otpe3kn. §2, nn. 2.1,
2.2. TNocKoCTM M npsAMble
B MPOCTPaHCTBE
3,4 Jlyd i yron §4, n. 4.1. O 3Ha4yeHWU c/oBa
«yron», n. 4.2. /\ByrpaHHbie
yr bl
9, 10 N3mepeHue yrnos n. 4.2. /lByrpaHHble yribl
11-13 MNepneHauKynapHble npsamble n. 4.2. [isyrpaHHsble yrabl (Mep-
NeHAUKYIAPHbIE NMI0OCKOCTH)
14 TpeyronbHUK n. 5.1. TpeyronbHuK M TeTpa-
34p
15 MepBblii MPM3HaK paBeHCTBa n. 5.2. Pa3BépTKa TeTpasjpa,
TpeyroJibHMKOB n. 5.3. Bugbl Tetpasgpos
16 MepneHAMKYNAp K NpsiMOM n. 4.4. MNepneHanKynAapbl U Ha-
K/IOHHbIE K MJIOCKOCTH
17 MegamaHbl, 6UCCEKTPUCHI U n. 6.3. PacctosHMe OT TOYKM
BbICOTbl TPEYro/ibHMKa 4o nnockoctu (Bbicota nupa-
MUAbI)
18 CBo¥cTBa paBHO6EPEHHOMO n. 5.4. NMupamugpl, n. 5.5. Mpa-
TpeyrosbHMKa BMJIbHbIE MMPaMMabl
19, 20 BTopoW 1 TpeTui npusHaku 3agaum 113—132
paBeHCTBa TPeyroJIbHUKOB
21 OKpYKHOCTb § 3. Wap u coepa
24-29 MapannesnbHble npaAmbie § 7. MapannenbHocTb B Mpo-
CTpaHcTBe
33 HepaBeHcTBa TpeyrosibHMKOB § 6. PaccToaHuA




IIpooonswcenue

MyHKT
Tema yyebHMKa
y4yeob- Tema nocobus
J1. C. AtaHacsaHa 1 ap.
HUKa
8 kuacc
39 MHOroyrosibHuK n. 9.1. MHoroyrosbHble ¢ury-
pbl M MHOFOrpaHHble Tena
40 BbINyK/IbIM MHOOYrOJIbHUK n. 9.2. BbinyK/ible MHOTOYroJib-
HUKM W  BbINYKJIbIE MHOro-
rPaHHUKM
42—43 Mapannenorpamm n. 7.4. Tena c napannesbHbl-
44 Tpaneums MM 31eMEeHTaMM
45—47 MpAMOYronbHMK, pomo, n.12.1. CummeTtpua npo-
KBagpat CTPaHCTBEHHbIX OUryp
51 Mnowaab napannenorpamma n. 9.3. O6bEM NpU3Mbl
52 Mnowaab TpeyrosibHUKa n. 9.4. O6bEM nMpammuapl
54 Teopema Mudaropa n. 8.1. Teopema Mudaropa B
NpocTpaHCcTBe
56—63 Mofo6GHbIE TPEYroNbHUKM n. 8.3. PaBeHCTBO U nogo6ue
NPOCTPaHCTBEHHbIX PUryp
74 BnucaHHaA OKpy}KHOCTb n. 8.2. 3ameyvatenibHble TOYKM
75 OnucaHHan OKPYXKHOCTb TpeyrosibHMKa U TeTpasjpa
76—85 BekTopbl n. 11.2. BekTtopsl
9 kJjacc
86—92 KoopamnHartsl n. 11.1. KoopauHatbl
105—-109 MpaBnIbHbIE MHOMOYrOIbHUKM n. 12.3. MNpaBuabHble M Noay-
npaBU/IbHblE MHOFOF PaHHUKM
110—112 | JAnAMHa OKPY)KHOCTM M NAO- § 10. Kpyrsble Tena, nx 06be-

wajab Kpyra

Mbl U NJIOWAAU MX MOBEPXHO-
cren

n. 12.2. [lBUXeHWA npocTpaH-
cTBa




MyHKT

Tema yyebHMKa

4yeob- Tema nocobus
y A. B. MNoropenosa
HUKa
7 kJjacc
1 FeomeTpuyeckme urypol BeefeHue. lpocTpaHCTBEH-
Hble uUrypsol
2—4 Touka 1 npamasa. OTpesok. §1. Otpe3kn. §2, nn. 2.1,
M3mepeHne oTpes3KoB 2.2. TInOCKOCTM M npsAMble
B NMPOCTPaHCTBE
7 Yron §4, n. 4.1. O 3Ha4YeHMH cnoBa
«yron», n. 4.2. /IByrpaHHble
yr bl
8 OTKNagbiBaHMeE Yrios n. 4.2. /[lByrpaHHbie yribl
9, 10 TpeyronbHuk. CyliecTBoBa- n. 5.1. TpeyronbHUK 1 TeTpa-
HME TPpeyroJibHMKa, paBHOro 34p, n. 5.2. Pa3BépTKa TeTpa-
AaHHOMY 34pa, n. 5.3. Buabl TeTpasa-
pos
16 MNepneHauKyNApHbIE NpAMble n. 4.2. /ByrpaHHble  yribl,
n. 4.4. [lepneHanMKynapbl u
HaKJ/IOHHble K MJI0CKOCTH
2022 MepBbit M BTOPOM MPU3HAKMK 3agaum 113—138
paBeHCTBa TPeYrosibHMKOB
23-26 PaBHOGe peHHbIM Tpeyrosb- n. 5.4. NMupamugpl, n. 5.5. Mpa-
HUK BMJIbHblE MMPaMMIbl
27, 28 TpeTuit Npu3Hak paBeHCTBa 3agaum 113—142
TpeyrosbHUKOB
29-32 MapannenbHOCTb NPAMBbIX n. 7.1. lapannencHole nps-
Mble W NIOCKOCTM, n. 7.2.
MapannenbHoOCTb M paccTos-
Hue, n. 7.3. [MapannenbHocTb
U NeprneHAMKYNAPHOCTb
38—41 OKpYKHOCTb § 3. Wap u cohepa
42—49 [eomeTpryecKkmne NoCcTpoeHusn n. 8.2. 3ameyvaTesibHble TOYKM
TpeyrosibHMKa M TeTpasjpa
8 kJiacc
50—61 YeTblpEXyrosibHUKH n. 7.4. Tena c napannenb-

HbIMU 3JIEMEHTAMMU




IIpooonswcenue

MyHKT
Tema yyebHMKa
y4yeob- Tema nocobus
A. B. MNoropenosa
HUKa
62—64 Teopema Mudaropa n. 8.1. Teopema [ndaropa
B NPOCTPaHCTBE
65—66 MepneHaMKynap M Hak/IOHHaA. § 6. PaccToaHuA
HepaBeHCTBO TpeyrosibHUKa
71-81 JlekapToBbl KOOpAMHATbI Ha n. 11.1. KoopanHatbl
NA0CKOCTH
82—90 ABuxkeHune nn. 12.1, 12.2. CummeTpua
NMPOCTPAHCTBEHHbIX  Uryp.
[BUKEeHUA NpocTpaHCTBa
91—-99 BekTopbl n. 11.2. BekTtopsl
9 kJacc
100—108 Mono6ue duryp n. 8.3. PaBeHCTBO M nogo6ue
NPOCTPaHCTBEHHbIX PUryp
102—112 JlomaHasa. Bbinyksble MHoro- § 1, n. 9.2. BbinyK/ible MHOro-
Yro/IbHUKM YrO/IbHUKKU U BbINYKJ/Ible MHO-
rorpaHHMKM
115—118 MpaBnIbHbIE MHOMOYrOIbHUKM n. 12.3. MNpaBuabHble M Noay-
npaBU/IbHblE MHOFOF PaHHUKM
121—-128 Mnowaan MHOrOyrosibHUKOB n. 9.3. O6bEM MpU3MbI,
n. 9.4. O6bEM nMpammuapl
129 Mnowaab Kpyra § 10. Kpyr/sible Tena, ux 06bE-

Mbl M NIOWAAM MOBEPXHO-
cren




PEKOMEHOALUU MO OCHALLUEHWIO
YYEBHOI'O MNMPOLIECCA

HOpMaTI/IBHl)Ie HOKYMEHTBI

DenepalibHBIN TOCYAapCTBEHHBIN 00pa30BaTeIbHBIA CTaHIAPT
OCHOBHOT'O 00IIIero oOpa3oBaHMUSI.

ITpumepHBIE poTrpaMMBI IO YY4eOHBIM IIpeaMeTaM. MaTeMaTHKa.
5—9 xiacchl.

Yyeono-memoouueckue KOMILIEKTBI

YMK JI. C. Amanacsana u Op.

TI'eomerpus: 7—9 ku. / JI. C. AtanacsiH, B. @. Byrysos, C. b. Ka-
nomiieB u ap. — M.: IIpoceemenne, 2004—2011.

I'eomerpus: pabouas terpans: 7 k. / JI. C. Atanacsin, B. @. By-
Ty30B, 0. A. I'maskoB, . . FOguna. — M.: IIpocselenue,
2004—2011.

I'eomerpus: pabouas terpans: 8 ki. / JI. C. Aranacss, B. @. by-
Ty30B, 0. A. I'maskoB, . . FOguna. — M.: IIpocserenue,
2004—2011.

I'eometpus: pabouast retpans: 9 k. / JI. C. AranacsiH, B. ®. bBy-
Ty30B, FO. A. I'mazkos, U. 1. FOguna. — M.: Tlpocseuienue,
2004—2011.

3ue b. I T'eomerpusi: mumakt. martepuaiel: 7 ki. / b. . 3uB,
B. M. Meiiniep. — M.: Tlpocserieaune, 2004—2011.

3ue b. I T'eomerpusi: gumakt. marepuansl: 8 k. / b. I'. 3us,
B. M. Meiinep. — M.: Tlpocsemenue, 2006—2011.

3ue b. I'. T'eomeTpus: nuaakt. matepuansl: 9 xi. / b. I'. 3uB. —
M.: TIpocBemienue, 2004—2011.

N3yuenue reomerpuu B 7, 8, 9 kjaccax: METOJ. pEKOMEHIALUU:
kH. st yaureisst / JI. C. Aranacss, B. @. Byty3o0s, 10. A. T'nas-
KoB U ap. — M.: IIpocsemienune, 2003—2011.




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

Muwenxo T. M. Teomerpusi: TeMaTHYeCcKue TeCThl: 7 ki. [/
T. M. Mumenko, A. JI. biuakos. — M.: [Ipocsemienne, 2008—
2011.

Muwenxo T. M. T'eomeTpus: TeMaTHYSCKHE TeCTh: 8 KiI. /
T. M. Mumenko, A. JI. bauakos. — M.: [Ipoceemenue, 2008—
2011.

Muwenxo T. M. T'eomeTpus: TeMaTHYSCKHE TeCThl: 9 ki /
T. M. Mumenko, A. JI. bimakos. — M.: IIpocsemenue, 2008.

VYMK A. B. I[loeopenosa

Tlozopenos A. B. Teomerpusi: 7—9 wir. / A. B. Tloropenos. —
M.: IIpocsemenue, 2000—2008.

Iyonuyein IO. I1. Teomerpusi: pabouass Tterpanb: 7 ki [/
10. I1. Ayauunei. — M.: IIpocsemenue, 2001—2008.

Iyonuyein IO. I1. Teomerpusi: pabouass Tterpanb: 8 ki [/
10. I1. Ayauuneia. — M.: [Ipocsemenue, 2003—2008.

Myonuyoin FO. I1. Teomerpusi: pabouast Tterpanb: 9 xi. [/
1O. I1. yauauupeiH. — M.: [Ipocsemenue, 2004—2008.

TI'yvces B. A. Teomerpust: nuaakt. matepuansl: 7 ki. / B. A. T'yces,
A. . Mensauk. — M.: Ilpocemenne, 2003—2008.

I'yces B. A. Teomerpust: nunakt. matepuainsl: 8 ki1. / B. A. I'yces,
A. W. Mensauk. — M.: Tlpocemienue, 2004—2008.

T'ycee B. A. Teomerpust: nunakt. marepuaibl: 9 k1. / B. A. T'yces,
A. W. Mensauk. — M.: Tlpocemienue, 2004—2008.

JKoxoe B. . Teomerpus, 7—9: k. qs yuurens / B. 1. XKo-
xoB, I'. JI. Kapraména, JI. b. KpaitneBa. — M.: [IpocBemnienne,
2003—2008.

Jyonuyern FO. I1. KoHTponbHBIE paOOTHI IO TEOMETPUH ISl /—
9 xiraccoB: kH. s yuurens / YO. I1. Qyaaunsm, B. JI. Kpon-
ray3. — M.: IIpocsemenue, 2006—2008.

Muwenko T. M. T'eomeTpus: TemMaTHUYECKHE TECTBL: 7 KII. /
T. M. Mumenko. — M.: Tlpocsemienue, 2010.

Muwenko T. M. T'eomeTpus: TeMaTHUYECKHE TECTHL: & KII. /
T. M. Muiieako. — M.: Tlpocsemenue, 2010.

Muwenxo T. M. T'eomerpusi: TeMaTHYeCKHWe TecThl: 9 ki /
T. M. Muiieako. — M.: Tlpocsemenue, 2010.

VMK A. /. Anexcanoposa u Op.

Anexcanopos A. /1. Teomerpusi: 7—9 xir. / A. JI. Aitekcanapos,
A.JI. Bepuep, B. U. Peokuk. — M.: Ilpoceenienue, 2003—2008.



25.

26.

27.

28.

29.

3L

32.

36.

37.

39.

Eecmadghvesa JI. I1. T'eomerpusi: pabouast terpans: 7 wi. [/
JI. T1. EBctadppeBa. —M.: IIpocBemenne, 2003—2008.
Escmagpvesa JI. I1. Teomerpusi: paboduas Tterpanb: 8 ki [/
JI. T1. EBctadpeBa. — M.: IIpoceemenne, 2004—2008.
Escmagwesa JI. I1. Teomerpus: pabouass Terpaasb: 9 wi [/
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Escmaghvesa JI. 11. T'eomeTpus: TUIAKT. MaTepraibl: 1—9 Ki1. —
M.: IIpocsemenue, 2006—2008.

Bepnep A. JI. I'eoMeTpusi: KH. Uil yYUTEIS: METOJI. PEKOMCH-
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B. U. Peokuk. — M.: TIpoceemenne, 2005—2008.
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xxnk. — M.: IIpoceemnienue, 2008.

I'eomerpus: 9 kin. / A. 1. Antekcauapos, A.Jl. Bepuep, B. . PoI-
)kuK. — M.: Ilpocemenune, 2008.
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Anexcanopos A. J]. T'eomerpusi: yueb. st 8 ki. ¢ yriyOuL.
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B. U. Peixuk. — M.: IIpoceemenue, 2004—2008.
Anexcanopos A. J]. Teomerpusi: yueb. miuss 9 k. ¢ yriyOu.
nzyuenuem marematuku / A. JI. Anexcannpos, A. JI. Bepnep,
B. U. Peixuk. — M.: IIpoceemenue, 2004—2008.

Poiorcux B. M. lunaktrudyeckue MaTepuaibl 110 T€OMETPUH I
8 xmacca / B. U. Peokuk, A. A. OxyneB. — M.: IIpocserrennue,
2002—2008.

Poiorcux B. M. Jlunaktrudeckue MaTepuanbl 110 T€OMETPUH I
9 kmacca / B. W. Peokuk, A. A. OkyneB. — M.: IIpoceerienue,
2002—2008.

Ilpamycesuu M. A. I'eometpusi, 8: MeTon. pekoMeHIalUU JJis
yuurensi: M3 omeita padorer / M. S. TlparyceBuu. — M.:
IMTpocsemenue, 2004.

Ilpamycesuu M. A. I'eomeTpusi, 9: MeTon. pekoMeHIalUU JJIs
yuurensi: U3 onwita pabotet / M. 5. Tlparycesuy, M. B. Tlo-
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ITpoceemenne, 2006—2008.

I'eomerpus: c6. 3amaq Ut IpoBeAcHHs dk3ameHa B 9 m 11 k.
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P. K. l'opana. — M.: MIIHMO, 2006.
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anemenTapHoii matemaruku / I1. C. MoaenoB. — M.: Beicias
mkoia, 1960,

Ilpaconos B. B. 3amauu no mmanumerpun / B. B. Ilpaco-
soB. — M.: MIITHMO, 2007.

Cusawuncrkuit M. X. HepaBenctBa B 3anadax / M. X. CuBa-
muHCcKkuit. — M.: Hayka, 1967.
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H. ®. lllapeirua. — M.: Hayka, 1982. — Brin. 17. — (bu6nwno-
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TapHoii MmatemaTuku. I 'eomerpusi. [Ltanumerpust / . O. Ilkisip-
cknii, H. H. YUennos, 1. M. frnom. — M.: ®usmariaur, 2002.

LlImeiineays I'. Cto 3amaua / I'. Illtetinrays. — M.: Hayka, 1986.

Hayunas, nayuno-nonynapuas, ucmopuyeckas aumepamypd

Apxumeo. O xBaaparype kpyra [/ Apxumen, X. I'toiiresc,
N. T'. JTamGepT u np. ; mep. ¢ Hem. — 3-e u3a. — M.: Exquropuan
YPCC, 2010.

Beiunw I Cummetpus / T'. Beiins. — M.: Hayka, 1968.

T'aponep M. Marematuueckue HoBeisl / M. Tapaaep. — M.:
Mup, 2000.

Kokcemep I C. M.  HoBble BcTpedd ¢ reomerpuei /
I'. C. M. Kokcerep, C. JI. I'petitiiep. — M.: Hayka, 1978.
Kypaum P. 9to Takoe matematuka? / P. Kypanr, I'. Po66utc. —
M.: MIIHMO, 2001.

Paoemaxep I'. Uncna n purypsl / I'. Panemaxep, O. Terui. —
M.: T'oc. u3n. ¢us.-mat. JIuT-pbl, 1962.

Cmpoiix /1. 1. KpaTkuii oO4YepK HCTOpUM MaTeMaTHkKu /
J1. A. Ctpoiik. — M.: Hayka, 1984.

Hlupoxos I1. A. KpaTtkuii o4epk OcHOB Treomerpuu JloGaues-
ckoro / I1. A. Illupokos. — M.: URSS, 2009.
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29. Anexcanopos I1. C. DHIUKIIONEAWs SJIEMEHTApHON MaTemMaTH-
ku. B 5 xH. KH. 4. 'eomeTpus / I1. C. Anekcannpos, A. 1. Map-
kymesud, A. 5. XuaunH. — M.: ®usmarrus, 1963.

30. Anexcarnopos I1. C. JHUUKIIONICIUS dIIEMEHTApHOU MaTeMaTH-
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