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Ilnanupyemoie pesynomamot 00yuenusn
2eomempuu ¢ 7-9 knaccax

Ieomerpuyeckne purypsl
Buinycknux nayuumcsi:
* [I0JIb30BAThCA SI3BIKOM TE€OMETPUHU JUISI ONUCAHHMS NPEAMETOB OKPYKAIOUIETO MHpa M HX
B3aMMHOTO PACIOJIOKEHHUS;
* pacrio3HaBaTh M H300pakaTh HA YEPTEXKAaX W PUCYHKAX TEOMETPHUECKHE (UTYPBI U HX
KOH(pUrypamnuu;
* KJIacCU(PULIMPOBATh reOMETpUYECKe QUTYPHI;
* HaXOAWUTh 3HAYECHHUS JUIMH JIMHEHHBIX 3JIE€MEHTOB (DUIYp M MX OTHOLICHMS, I'PaIyCHYIO Mepy
yrinoB ot 0° no 180°, mpuMeHss ompeneneHus, CBOMCTBA M MPU3HAKH (UTYp M UX DIEMEHTOB,
OTHOIIEHUs (Uryp (paBeHCTBO, 10100KEe, CHMMETPUH, TOBOPOT, apaslIeNIbHbIHI EpeHocC);
* OIIEpUPOBATh C HAYAIBHBIMU MOHATUSMH TPUTOHOMETPHM W BBINOJHATH 3JEMEHTapHBIC
ornepauuu HaJ QYHKUUSAMH YIJIOB;
* TOKa3bIBaTh TEOPEMBI;
* peliaTh 3aJaud Ha JJ0Ka3aTelbCTBO, ONMMPAsCh Ha M3Y4YEHHbIE CBOMCTBA (PUIYyp M OTHOLICHWUH
MEXy HUIMH U TIPUMEHSIS U3y4EHHBIE METOJIBI J0KA3aTEIbCTB;
* periaTh HECJIOXKHBIE 3a/laud Ha MOCTPOEHHUE, NMPUMEHSS OCHOBHBIE AJTOPUTMBbI MOCTPOCHUS C
MOMOIIBIO IIUPKYJIIS ¥ TINHEHUKH;
* peraTh MpoCTeHIINe IAaHUMETPUUECKUE 3a/1a41 B IPOCTPAHCTBE.
Buinycknux noayuum 603mModiCHOCb:
* OBJIAJICTh METOAAMHU pEUICHUs 3a7ay Ha BBIUMCIEHUS M J0Ka3aTeNbCTBA: METOJIOM OT
IPOTHBHOTO, METOAOM I000Ws, METOIOM Iepebopa BapHAHTOB U METOJOM TI'€OMETPHYECKUX
MeCT TOYEK;
* IPHOOPECTH OMBIT MPUMEHEHUS aNreOpandeckoro U TPUTOHOMETPUYECKOTO ammapara u uieu
JIBYDKEHUS TP pEIIEHUH FeOMETPUUECKUX 3a/1ay;
* OBJIAJICTh TPAIUIIMOHHONW CXEMOW pelIeHus 3a7ad Ha TOCTPOCHHUE C TIOMOIIBIO IUPKYIS H
JUHEWKU: aHalIU3, IOCTPOEHUE, J0KA3aTeIbCTBO U UCCIICI0BAHUE;
* HAyYUTHCA pemaThb 3aaun Ha
MOCTPOCHHE METOI0M F€OMETPUYECKOT0 MECTa TOUEK U METOJIOM 0J100uS;
* IPHOOPECTH  OMBIT  WCCIICAOBAHUS  CBOWCTB IUIAHUMETPHUECKUX (QHUTYp C  TMOMOIIBIO
KOMITBIOTEPHBIX TPOTPaMM;
* IPHOOPECTH OTIBIT BHITIOJIHEHHS TPOEKTOB.

H3mepenne reoMeTpu4ecKuX BeTUYHH
Buinycknux nayuumcsi:
* CIOJIb30BaTh CBOWCTBA W3MEPEHHUs JJIMH, IUIONIaJed M YIJIOB MpH pElIeHUHM 337ad Ha
HAXOXXJCHWE JUIMHBI OTPE3Ka, ITMHBI OKPY)KHOCTH, JJTUHBI IYTH OKPYKHOCTH, TPAJTyCHON MephI
yrna;
* BEIYMCIIATh ITUIOIAAN TPEYTrOJbHUKOB, MPSIMOYTOJEHUKOB, IapajuielorpaMMOB, Tparenui,
KPYT'OB U CEKTOPOB;
* BBIYUCIIATH JUTUHY OKPYXXHOCTH, JJTUHY YT OKPYXKHOCTH;
* BBIUMCIIATh JUIMHBl JTMHEWHBIX 3JIEMEHTOB (UIyp M HUX YIJIbl, MCNOJB3YS (OPMYJbl JUIMHBI
OKPY>KHOCTH | JUIMHBI IYTH OKPYKHOCTH, (HOPMYJIBI TUTOIIAAEH GUTyp;
* pemaTh 33/Ja4M Ha JI0OKa3aTeIbCTBO C MCHOJIb30BaHUEM (OPMYJ JIUHBI OKPYKHOCTH U JUTMHBI
IYTH OKPY>KHOCTH, GOPMYII TUTOIIaaen Gpuryp;
s pemiaThb MpPAaKTUYECKHE 33/1a4M, CBS3aHHBIE C HAXOXJAEHHEM TE€OMETPHUYECKUX BEINYHH
(ucmonb3ys MpU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).
Buinycknux noayuum 603MONCHOCHb HAYYUMbCAL:
* BBIUMCIATh TUIOMAAN (PUTYp, COCTaBICHHBIX W3 JABYX WM 0OoJjiee MPSMOYTOJHHUKOB,
napaiesorpaMMoOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;




* BBIYMCIIATD  IUIOIAAWM MHOTOYTOJIBHMKOB, MWCIIONb3ysd OTHOIUECHUS PAaBHOBEIMUKOCTH U
PaBHOCOCTABJICHHOCTH;
* IPUMEHATH aIreOpanyeckuil 1 TPUrOHOMETPUUECKH anmapar U WAEeH JBUKEHUS NPU PELICHUU
3a/1a4 Ha BBIYMCIICHHE IIJIOIIAIE MHOTOYT OJIbHUKOB.

Koopaunnars!l
Buinycknux nayuumces:
* BBIYHUCIIATH JJIMHY OTpe3Ka 10 KOOPAMHATaM €ro KOHLIOB; BBIYMCIIATH KOOPAUHATBI CEPEIUHBI
OTpE3Ka;
* HCIIOJIB30BAaTh KOOPIAMHATHBINA METOJ, U1l U3yYEHUS CBOMCTB MPSIMBIX U OKPY>KHOCTEH.
Buinycknux nonyuum 603MoHCHOCb.
* OBJIA/IETh KOOPAMHATHBIM METOAO0M PELICHUS 3a7a4 Ha BIYUCIICHUS U 10Ka3aTEIbCTBO
* IpUOOPECTH ONBIT UCIOIB30BAHUSI KOMIIBIOTEPHBIX MPOrpamMM JJjIsl aHAJIM3a YAacCTHBIX CIIy4aeB
B3aMMHOI'0 PACIIOJIOKEHHS OKPYKHOCTEH U IPAMBIX;
* IpUOOPECTU OIBIT BBHIIIOJHEHUS NTPOEKTOB HA TeMy «lIprMeHeHrne KOOpIAMHATHOrO METOoJa IIpU
pEILIECHNN 3a]a4 Ha BBIYMCIICHUS U JOKA3aTECIIbCTBAY.

BekTops!
Buinycknux nayuumces:
* OIIEpUPOBATh C BEKTOpaMHU: HAXOAUTh CYMMY M Pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX
TE€OMETPUUYECKH, HAXOAUTh BEKTOP, PaBHBIM ITPOU3BEICHHUIO 3alaHHOT0 BEKTOpA Ha YUCIIO;
* HAXOJUTh I BEKTOPOB, 3aJaHHBIX KOOPAMHATAMHU: JUIMHY BEKTOpPAa, KOOPAWHATHI CYMMBI W
Pa3sHOCTH /IBYX U 0oJiee BEKTOPOB, KOOPAWHATHI IPOU3BEICHUS BEKTOpa Ha YUCIIO, IPUMEHSS MIPU
HEO0OXOIUMOCTH COYETATEbHBIN, IEPEMECTUTENBHBIN U paclpee/INTEIbHbIN 3aKOHBI;
* BBIYMCIIATh CKAJSIPHOE IPOU3BEACHHUE BEKTOPOB, HAXOIUTh Yrojdl MeEXAYy BEKTOPAMH,
YCTaHaBJIMBATh IIEPIIEHIUKYIISIPHOCTD NPSMBIX.
Buinyckuux nonyuum 603mMoACHOCb.!
* OBJIAJICTh BEKTOPHBIM METOJIOM I PEUICHUS 3a]1a4 Ha BBIYMCIICHUS U JOKA3aTelbCTBA,
* IPUOOPECTHU OIBIT BHINOJIHEHUS TPOEKTOB.

6 HanpaeneHuu TUYHOCHIHO20 PA36UMUAL:

e (dopmupoBaHME NPEACTABICHUNH O MaTeMaTHKE KaK YacTH OOLIeuYeIOBEUeCKOM
KYJIBTYpPBl, O 3HAUUMOCTH MaTEMAaTUKH B Pa3BUTHUHU LIUBUIM3ALMHA U COBPEMEHHOI'O O0ILECTBa;

e Pa3BuTHE JOrMYECKOTO U KPUTHUYECKOTO MBIIIIEHUS, KYJIbTYPhl PEUr, CHOCOOHOCTH
K YMCTBEHHOMY JKCIIEpUMEHTY;

o dopMHUpPOBaHME WHTEIUIEKTYaJIbHONH YECTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTHU K
IPEO0I0JICHUIO MBICITUTEIbHBIX CTEPEOTUIIOB, BBITEKAIOIINX M3 OOBIIEHHOTO OIIBITA;

e BocnuraHue KadecTB JUYHOCTH, OOECHEUMBAIOIIMX COLMAIBHYIO MOOMIBHOCTH,
CIIOCOOHOCTH MPUHUMATh CAMOCTOSATEIbHBIEC PELLICHUS;

e ®dopmMupoBaHME KadeCTB MBIIUICHUS, HEOOXOAMMBIX s  ajanTalud B
COBPEMEHHOM MH(OPMAIIMOHHOM OOIIECTBE;

e Passurue wuHTEpeca K MareMaTHUYEeCKOMY TBOPYECTBY M MaTEMaTUYECKHUX
CIIOCOOHOCTENH;

6 MemanpeomMemnom HaAnPaAeIeHU:

e Pa3Butue nmpeacTaBIeHUN 0 MaTeMaTHKE Kak (hopMe ONMUCaHUs U METOJIe TO3HAHUS
JNeMCTBUTENIBHOCTH, CO3/JaHUE YCIOBMM Ui NpUOOpPETeHUs IEepBOHAYAIbHOIO OIbITA
MaTEeMaTH4YeCKOro MOJAEIUPOBAHMS;

e dopmupoBaHHe OOIIMX CIIOCOOOB UHTEIUIEKTYaTbHON JESITEIbHOCTH, XapaKTepHBIX
JUIi MaTeMAaTUKA M SBIIIOIIMXCS OCHOBOM ITO3HABATENIBHOM KYJBTYPBI, 3HAYUMOM Ui
pa3INyYHbIX cep YeI0BEUECKON e TeNbHOCTH;

6 npeOMemHOM HaANPAGIEeHUU:

e OpgnaneHue MaTeMaTHMUYECKUMU 3HAHUSMH M YMEHUSMH, HEOOXOIUMBIMU JUIS
MPOJODKEHUsI 00pa30BaHUsl, U3YUYEHUS CMEXKHBIX IUCLMILINH, TIPUMEHEHUS B IOBCEIHEBHOU
JKU3HH;



e (Cozpanme ¢yHaamMeHTa A MaTeMaTHYecKoro pa3BUTHA, (HopMHUpOBaHUS
MEXaHHU3MOB MBIIIJICHUS, XapaKTEPHBIX JJI1 MAaTEMaTUYECKOM e TEIbHOCTH.

Cooepicanue yueonozo npeomema «I eomempus
7 — 9 Kknaccos

IIpocmetiwue ceomempuueckue gpueypol
Touka, npamas. OTpe3ok, ay4. Yroa. Buast yrinos. CMexHble U BEPTUKAIbHBIE YIJIbL.
buccekrpuca yrna.
[Tepecekaromuecs u napasmuienbHble npsmble. [lepnenaukynspusie npsmMele. [IpuzHaku
napajuieaIbHOCTH NpsAMbIX. CBOMCTBA MapajuieabHbIX NPAMbIX. [leprieHIuKynsp U HAKIOHHAS K
IPSIMOM.
Mmnocoyeonvruku
Tpeyronbauku. Buabl TpeyronsHUKOB. Menuana, OuccekTpuca, BEICOTa, CPEAHSIS TNHUS
TpeyroiabHuKa. [Ipu3Haku paBeHCTBa TpeyroibHUKOB. CBOMCTBA M MPU3HAKKU PAaBHOOEPEHHOTO
TpeyroiabHuka. CepeIuHHBIN NepneHIuKysp orpedka. Cymma yriioB TpeyroibHuka. BHemnue
yriel TpeyroiabHuka. HepaBeHcTBO TpeyronbHuka. COOTHOIIEHHS MEX1y CTOPOHAMH U YIIIAMU
tpeyroipHuKa. Teopema [Tudaropa.
[Tono6usie TpeyronsHuku. [Ipu3Haku moao0us TpeyroibHUKOB. TOYKH MepecedeHus] MeInaH,
OHCCEKTpUC, BBICOT TPEYTOJIbHUKA, CEPEAUHHBIX NIEPIEHIUKYISIPOB CTOPOH TPEYTOJIbHUKA.
CaolicTBO OucceKTpHUCHl TpeyroibHuka. Teopema daneca. MeTpuueckrue COOTHOLICHUS B
IPSIMOYTOJIBHOM TpeyrojibHuKe. CUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC OCTPOI0O yria
MPSIMOYTOJIBHOTO TpeyroyibHUKA U yriaoB oT 0 1o 180. ®opmyiibl, CBA3BIBAIONINE CUHYC, KOCUHYC,
TaHI'€HC, KOTAaHI'€HC OJJTHOTO U TOTO K€ yria. Pernienue TpeyroinbHUKOB. TeopeMa CUHYCOB U
TeopemMa KOCUHYCOB.
UYersipéxyronpuuku. [lapamnenorpamm. CBolicTBa U pU3HAKY MapajielorpaMmma.
[TpstmoyronbHUK, poMO, KBaapaT, UX CBOMCTBA U Npu3Haku. Tpanenus. CpeqHsis TMHUS Tparneuuu
U €€ CBOMCTBA.
MHoroyronbHuKH. Beinykiibie MHOrOyroyibHUKA. CyMMa yIiIOB BBITYKJIOTO MHOTOYT'OJIbHHKA.
[TpaBuiIbHBIE MHOTOYTOJIBHUKH.
Oxpyoicnocms u kpye. I eomempuueckue nocmpoenus
OKpy’KHOCTb U KpYyT. DJIIEMEHThI OKPYKHOCTHU U Kpyra. LleHTpanbHble U BIIMCAHHBIE YTIIbI.
KacarenbHas K OKpyKHOCTH U €€ cBOlCTBa. B3auMHOE pacIioyiokeHne NpsIMON U OKPY’KHOCTH.
OnucaHHas ¥ BIMCaHHAsl OKPY>KHOCTH TPEyrojibHUKA. BrivcanHble U onncaHHbIe
YeTHIPEXYTOJbHUKH, UX CBOMCTBA U IPU3HAKU. BrincaHHbIE M ONIMCAaHHBIE MHOTOYTOJIbHUKH.
I'eomerpuueckoe mecto Touek ('MT). CepeauHHbIN EpIIeHIUKYISP OTPE3Ka U OMCCEKTpHUCca
yria kak ' MT.
['eomeTpryeckue NoCTpOeHUs LUPKYJIEeM U JHHeHKoi. OCHOBHBIE 337jaul Ha MIOCTPOCHHE:
IIOCTPOEHHUE YIJIa, PABHOI'O JAHHOMY, IOCTPOCHHUE CEPEIUHHOIO NMEPIEHANKYIISIPA JAHHOTO
OTpE3Ka, TOCTPOEHUE MPAMOM, MPOXOIALIEN Yepe3 TaHHYIO TOUKY W IEPIIEHIUKYIIPHON TaHHON
IpSMOM, MOCTpOEHHE OUCCEKTPUCHI JaHHOTO yria. [locTpoeHne TpeyroibHUKA MO 3aJaHHBIM
anemenTam. Meron I'MT B 3agadax Ha nocTpoeHue.
HsmepeHnue ceomempuieckux eeruyun
Jlnuna orpeska. PaccrosiHre Mexay AByMs ToukaMmu. PaccTosiHME OT TOUKH J10 IPSIMOH.
PaccTosHne Mexny napauienbHbIMU IPSIMbBIMU.
IIepumeTp MHOTOYTOJIbHHKA.
JlnnHa okpyxHOCTH. [[n1Ha Tyru OKpyKHOCTH.
['pagycHas mepa yria. BenuunHa BucaHHOro yria.
[TonsTHs MIOLIaIM MHOTOYTOJIbHUKA. PaBHOBeMKHE (urypbl. Haxoxxaenue miomanm KBaapara,
psIMOYTOJIbHUKA, [TapalijiesiorpaMmma, TpeyrojibHUKa, Tpanenum.
[Tonsitue momaau kpyra. [Inomans cekropa. OTHOILIEHHE TUIOIAAEH MOJOOHBIX QUTYP.
exapmosvie Koopouramul HA NIOCKOCHU




dopmyiia pacCTOSHUS MeXAy IByMs ToukaMu. KoopauHaThl cepeinHbl OTpe3Ka. Y paBHEHUE
¢burypsl. YpaBHeHHS OKPYKHOCTH U MPSAMOHN. YTIIOBON K03 (PUIIUEHT IPSIMOIA.

Bexmoput

[Tonsitue BekTopa. Monyns (yinHa) BekTopa. PaBHbie BekTopbl. KosuinHeapHbie BEKTOPHI.
Koopaunats! BekTopa. CiiokeHue U BBIUUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA HA YHUCIIO.
CkansipHoe mpou3sBezicHne BeKTOpoB. KocuHyc yriia Mexxay AByMsI BEKTOPaMHU.
L'eomempuueckue npeobpazosanus

[TonsiTue o npeobpazoBanuu ¢purypsl. Jpmwkenne Gpurypsl. Buasl nipmxeHus Gurypsi:
napaiesIbHbI IEpeHOC, 0CeBas CUMMETPHUS, LIEHTpallbHasi CHMMETPHs, TOBOPOT. PaBHbIE
¢urypsr. 'omoterus. [Togobue puryp.

DNiemennul 102UKu

Onpenenenne. AKCHOMBI U TeopeMbl. JlokazarenbcTBo. Jloka3arenbeTBO OT MPOTHBHOTO.
Teopema, oOpatHas ganHON. Heobxonumoe 1 JocTaTOYHOE yCI0BUs. Y TIOTPeOIeHHE JTOTHYECKUX
CBS30K €CJIH...,TO ..., TOTAA U TOJIBKO TOI'J1a.

L'eomempus 6 ucmopuueckom pazgumuu

W3 ucropuu reomerpun, «Hauvana» EBknuna. Mcropus naroro nocrynara EBkina.
Tpuronomerpus — Hayka 00 U3MEPEHUU TPEYTrOJIbHUKOB. [locTpoeHue npaBUIbHbIX
MHOTOYToJbHUKOB. Kak 3apoaunack uaes KOopauHart.

H.U. Jlo6auesckuii. JI. Ditnep. danec. [Tudarop.

e 7 Kjgacc:

1. IIpocreiimme reomerpuyeckue GUIypsl U X CBOMCTBA

[Tpocreiimue reomerpuueckue GpUrypsl: npsimasi, TOuka, OTPe30K, Jiyd, yroiu. Ilonstue paBeHcTra
reomerpuueckux ¢uryp. CpaBHeHHE OTPE3KOB U YIioB. Mi3MepeHue oTpe3KoB, IIHHA OTpe3Ka.
W3mepenue yrios, rpagycHas Mepa yriia. CMexHble U BEPTUKAJIBHBIE YIUIbI, UX CBOWCTBA.
IlepnenquKymnsipHbIE IPSIMBIE.
Ocno6nas yenb — CUCTEMaTU3UPOBATh 3HAHUS YYaLIUXCs O MPOCTEUIINX F€OMETPUUECKUX
¢urypax u ux CBOMCTBax; BBECTU IIOHSATHE PaBEHCTBA QUTYP.
B JAHHOM TeMe BBOAATCS OCHOBHBIE TEOMETPUYECKHE ITOHATHS U CBOMCTBA IPOCTEUIIINX
reoMeTprUecKuX (pUryp Ha OCHOBE HAIJISIHBIX MPEICTaBICHUH ydalmxcs myTeM 0000IeHus
OUYEBUJHBIX WJIM U3BECTHBIX U3 Kypca MaTeMaTHKU | —6 KJIacCOB reOMETPUUECKHX (DaKTOB.
[ToHsATHE aKCHOMBI Ha HAYAIBHOM 3Tare 00y4eHHs He BBOJIUTCS, U CAMU aKCUOMBI HE
bopMmynupyroTcs B sBHOM Buje. HeoOxonuMble HCXOIHBIE MTOJI0KEHUSI, HA OCHOBE KOTOPBIX
U3y4aroTCs CBOMCTBA reOMETPHUECKUX (DUTYp, IPUBOJIATCS B ONMcaTeNIbHOU opMme.
[IppHIMIIIAaTBEHBIM MOMEHTOM JJAHHOM TEMBI SBIISIETCS] BBEJCHUE I10-
HATHSPAaBEHCTBAr€OMETPUUECKUX PUTYPHAOCHOBEHATJISITHOTO
NOHATUS HajokeHus. OnpeeeHHOe BHUMaHUE JI0JKHO YAEIAThCSA TPAKTUUECKUM
MIPUIOKEHUSAM F€OMETPUUYECKUX ITOHATUN.
Koumponvnvix pabom: 1

2. Tpeyronbuuku
Tpeyronpauk. IIpu3Haku paBeHCTBa TpeyroiabHUKOB. [IeprieHauKyisip k npsaMoi. Mennassl,
OMCCEKTPUCH] U BBICOTHI TPEYrojbHIKA. PaBHOOEAPEHHBIN TPEYTOJILHUK U €r0 CBOWCTBA. 3a/1aun
Ha IIOCTPOEHUE C IOMOIIBIO IUPKYJIS U JIMHENKU.
OchosHas yenb — BBECTH MOHATHE TEOPEMBI; BEIpa00TaTh YMEHHE JOKA3bIBaTh PABEHCTBO
TPEYTOJIBHUKOB C TOMOIIBIO M3YYEHHBIX IPU3HAKOB; BBECTH HOBBIM KJIACC 3a/1a4 — Ha
IIOCTPOEHHUE C TTOMOIIBIO LIUPKYJIS U TMHEHKH.
[Tpu3Haky paBeHCTBA TPEYTOJIbLHUKOB SBJSIOTCS OCHOBHBIM pab0OYMM arnapaToM BCEro Kypca
reomeTpun. JlokazarenbcTBO OOJIbIEH YaCTH TEOPEM Kypca U TaKXKe pelIeHHe MHOTHX 33134
MIPOBOAMTCS IO CIAEAYIOLIEH cXeMe: MOUCK PaBHBIX TPEYTroJbHUKOB — 0OOCHOBaHHUE UX
PaBEHCTBA C IIOMOILBIO KAKOTO-TO IIPU3HAKA — CJIEACTBUSA, BBITCKAIOIINUE U3 PABEHCTBA
TPEYroJIbHUKOB. [[puMeHeHne MpU3HaKOB pAaBEHCTBA TPEYTOJIBHUKOB IIPU PELICHUH 33/]1a4 1A€T



BO3MOKHOCTb IIOCTETNIEHHO HAKAIUIMBATh OMBIT ITPOBEICHHUS TOKA3aTEIbHBIX paccyxaeHui. Ha
HAyvaJIbHOM 3Tare U3y4yeHUs! U IPUMEHEHHUs IPU3HAKOB PaBEHCTBA TPEYTOJbHUKOB 1I€1€CO00pa3HO
MCITOJIB30BAaTh 3a/1a4M C TOTOBBIMU YEPTEHKAMHU.
Konumponvnvix pabom: 1
3. MMapaniaeabHsbie npsaMbie. CyMMa yIii0B TPeyroJbHUKA
[Tpu3Haky napauieIbHOCTU IPSIMBIX. AKCHOMA NapajuienbHbIX NPsAMbIX. CBOMCTBA MapaliesbHbIX
MPSIMBIX.
Ocno6nas yenb — BBECTU OJHO U3 BXKHEUILINX MOHATUH — MOHATHE NapaJlJIeNIbHBIX MIPSIMbIX;
JaTh MEpBOE MpeACTaBICHUE 00 aKCMOMax U aKCHOMaTHYEeCKOM METOJIE B T€OMETPUH; BBECTH
aKCHOMY NapaJUIEIbHBIX IPSIMBbIX.
[Tpu3Haky u cBOICTBA MapaUIETbHBIX MPSIMbIX, CBI3aHHBIE C YTIaMH, 00pa30BaHHBIMHU IIPH
NEPECEUEHUH JIBYX IIPSIMBIX CEKYLIEH (HAaKpeCT JiexkalluMU, OJHOCTOPOHHUMH,
COOTBETCTBEHHBIMH ), IIUPOKO UCTIOIB3YIOTCS B HaJbHEHIIEM IPU U3YYEHUH YEThIPEXYTrOJIbHUKOB,
NOJOOHBIX TPEYTOJBLHUKOB, IPU PELICHUH 33/1a4, a TAKXKE B KypCe CTepEOMETPHUH.
Koumponvnvix pabom. 1
4. Oxkpy:xHOCTH U KpYr. 'eoMeTpHYecKue MocTpoeHms.
CyMmMma yriioB TpeyroyibHUKa.COOTHOLIEHHE MEK/Yy CTOPOHAMUHM YIJIAMH TPEYTOJIbHUKA.
HepasenctBo TpeyronbpHuka. [IpsMoyrosnbHble TPEYroabHUKY, UX CBOMCTBA U IPU3HAKU
paBeHcTBa. PaccrosHue oT Touku 10 npsimoil. PacctosiHue Mexay napauiesibHbIMU PSMBIMU.
[TocTpoeHue TpeyroibHHUKA O TPEM JIEMEHTaM.
OcHosHas yenb — PacCMOTPETh HOBBIE MHTEPECHBIE U BaXKHBIE CBOMCTBA TPEYTOJIbHUKOB.
B nanHo# TeMe 10Ka3bIBAETCS OJHA U3 BAXKHEUIINX TEOPEM F'€OMETPUN — TEOPEMA O CYMME
yIJ0B TpeyroabHuka. OHa MO3BOJSET aTh KilacCU(PUKAIMIO TPEYTroJbHUKOB MO yTiam
(OCTPOYTOJIBHBIN, IPSIMOYTOJIbHBIH, TYIIOYTOJIbHBIN), @ TAKXKE YCTAaHOBUTh HEKOTOPBIE CBOMCTBA U
MIPU3HAKU PABEHCTBA MPSMOYTOJIbHBIX TPEYTOJIbHUKOB.
[TonsiTve paccTOSHUS MEX]y MapajljIeIbHBIMU NPSMBIMHU BBOJUTCS. HA OCHOBE JIOKA3aHHOMN
MIpPEABAPUTEIILHO TEOPEMBI O TOM, UTO BCE TOUKH Ka)XJAOW U3 IBYX NapaJlIeIbHBIX IPSIMBIX
PaBHOYJAJIEHBI OT APYroi MpsIMOM. DTO MOHATUE UTPAET BaXKHYIO POJIb, B YaCTHOCTH
HCIIOJIB3YETCs B 33J]a4axX Ha OCTPOCHHUE.
ITpu pemiennu 3a1a4 Ha IOCTPOEHUE B 7 KIIACCE CIEAYET OrPAHUUYUTHCS TOJIBKO BBIIIOJHEHUEM U
ONKCaHUEM IOCTPOCHUS UCKOMOM (pUrypbl. B OT/IeNbHBIX ClTydasiX MOXHO IMPOBECTH YCTHO
aHAJIN3 U JOKA3aTeJIbCTBO, a AIEMEHThI UCCIEeI0BaHUs JOHKHBI IPUCYTCTBOBATH JIUIIB TOT/IA,
KOTI'ZIa 3TO OTOBOPEHO yCIOBUEM 3a/1a4H.
Koumponvnvix pabom: 1
5. O000menune u cuCcTEeMATH3ANMA 3HAHUN yYalIUXCs
OcHosnas yenw. IIoBTOpUTD, 3aKpenuTh U 00001 TH OcHOBHBIE 3Y H, mosyduenHsie B 7 Kiacce.
Koumponvnvix pabom: 1

e 8 Kiacc:

1. YeTpIpexyroJbHUKH
MHOroyrojabHUK, BBIITYKJIbI MHOTOYTOJIbHUK, YEThIpeXyroiabHukK. [lapamienorpamMm, ero
cBoiicTBa 1 mpu3Haku. Tpaneuus. [IpsmoyronsHuk, poM0, KBajpat, UX cBOHCTBa. LleHTpanbHbIe U
BIIMCAHHBIE yIJIbl. BIucaHHbIe U ONMMCaHHBIE YEThIPEXyroabHUKHU OceBasi U LIeHTpaIbHas
CUMMETPHH.
Ocnoenas yenb — U3y4uTh HanOoJiee BaXKHbIE BUbI YETHIPEXYTOJbHUKOB — MapajuieIorpaMM,
IpSAMOYTOJIbHUK, POMO, KBaJpaT, Tpaleluio; 1aTh peJcTaBleHe o purypax, obaaaronmx oce-
BOM WJIM LIEHTPAJIBHON CUMMETPHEN.
JlokazarenbcTBa OOJIBIIMHCTBA TEOPEM JTAHHON TEMBI U PEIISHUsI MHOTHX 3a/1a4 IPOBOJISATCS C
MOMOIIbIO IPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB, TO3TOMY IOJIE3HO X OBTOPUTH B Hayalle
U3YYEHUS TEMBI.
Koumponvnvix pabom. 2



2. Ilono6ue TPeyroJbHUKOB
[TonoGuble TpeyronbHuku. Teopema Paineca. Teopema 0 MPONOPIMOHATBHBIX OTPE3KaXx.
[Tpusnaku nonodus TpeyronbHUKOB. [IpumeHeHne mogoous K 10Ka3aTeabCTBY TEOPEM U
pemrenuto 3anad. CBoiicTBa MEAMAHBI, OUCCEKTPHUCHI TPEYTOJILHUKA, IEPECEKAIOIINXCS XOP/I,
KacaTeJIbHOM U CEeKYIleil
Ocnognast yeib — BBECTH MOHATHE MOJ00HBIX TPEYTOIHHUKOB; PACCMOTPETh MIPU3HAKHU TO00Ms
TPEYrOJIbHUKOB U UX MPUMEHEHUS.
Omnpenenenue Mo0OHBIX TPEYTOIHHUKOB JIA€TCSl HE HA OCHOBE IIPe0Opa3oBaHus 10100us, a uepe3
PaBEHCTBO YTJIOB U MPOMOPLHUOHAIBHOCTH CXOJICTBEHHBIX CTOPOH.
[Tpu3Haky mo100US TPEYTOIHHUKOB JIOKA3BIBAIOTCS C TIOMOIIBIO TE€OPEMBI 00 OTHOIICHUN
ioniaiel TpeyroJibHUKOB, UMEIOLINX [0 PABHOMY YTIIy.
Ha ocHOBe nipr3HAKOB MOJ00US JOKA3BIBACTCS YTBEPKIACHUE O TOUKE ITEPECCUSHUsT MeTUaH
TPEYroJbHHUKA, a TAK)KE JABa YTBEPKJICHHS O IPOMOPIUOHAIBLHBIX OTPE3KaX B MPSIMOYTOJIbHOM
TpeyroiabHuKe. JlaeTcs mpeacTaBlieHne 0 METo e TIo100us B 3a/1a4ax Ha MOCTPOCHHE.
Koumponvnvix pabom. 1
3. Pemenue npsiMmoyroJibHbIX TPEYroJbHUKOB
MeTtpuyeckue COOTHOIICHHSI B IPSMOYTOJIbHOM TpeyronbHuke. Teopema I[udaropa.
Tpuronomerpuuekue GyHKIHUHA OCTPOTO yria IpsIMOYTOJILHOTO TPEYroJibHUKA. Pemenue
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
OcHosHas yenb: BBOASATCS AIEMEHTHI TPUTOHOMETPUH — CUHYC, KOCUHYC U TAHT'€HC OCTPOTO yIJjia
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA M CBOMCTBA, BHIPAKAIOIINE METPUUECKIE COOTHOIIICHHUS B
MPSIMOYTOJIBHOMTPEYTOJIbHUKE U COOTHOILIEHUSI MEXAY CTOPOHAMHU U 3HAYCHUSIMU
TPUTOHOMETPHUECKUX (PYHKIIHI B MPSIMOYTOJIHHOM TPEYTOJIbHUKE. 3aITUCh U BHIBOJI
TPUTOHOMETPUYECKHUX (OPMYJI, BBIPAKAIOIINX CBSA3b MEXKITY TPUTOHOMETPUICCKIUMH (PYHKITHSIMH
OJIHOTO U TOTO K€ OCTPOTO yria, 3HaUeHUI CHHYCa, KOCUHYCa, TAHT€HCa U KOTaHTeHCca IS YTJIOB
30°, 45°, 60°, a Takke BBEJCHUE OCHOBHOI'O TPUTOHOMETPUYECKOTO Tok1ecTBa.[I[pumenenne
BCEr0 U3YYEHHOTO K PELICHUIO MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB M K PEIICHUIO 3a/1a4.
Koumponvnvix pabom.: 2
4, MHuoroyrojabuuku. Iliomaas MHOT0yroJibHUKA
[ToHsATHS MHOTOYTOJIbHUKA, PABHOBEIMKIUX MHOTOYT'OJIbHUKOBH TUIOIIAIN MHOTOYTOJIbHHKA.
[1nomaau npssMOyrojibHUKA, TapAJJIEIOrpaMMa, TPEYTroJIbHUKA, TPAeIUuu.
OcHosHas yenb — PaclIMPUTh U YTIYOUTH MOJTyYEHHBIE B S—6 Kjaccax MpecTaBiIeHUs
yuanmxcs 00 U3MepeHUH U BBIYMCICHUU TUTOMIAeH; BBIBECTH (hOPMYIIBI ILTOMIACH
MPSIMOYTOJIbHUKA, TTapaJljie]lorpaMMa, TpeyrojbHuKa, Tpaneiun. OnuchiBaTh MHOTOYTOJIBHUK, €T0
AIIEMEHTHI; BBIMTYKJIBIE ¥ HEBBITYKIIbIE MHOTOYTOJIBHUKH. M300pakaTh M HAXOIUTH Ha PUCYHKAX
MHOTOYTOJIBHUK U €T0 3JIEMEHTHI; MHOTOYTOJIbHUK, BIIUCAHHBIA B OKPY>KHOCTh, U MHOTOYTOJIbHUK,
OTHMCAHHBII OKOJIO OKPY>KHOCTH. BbIBOA hopMyIT 7151 BRIYUCIIEHUS TUIOMIAIel TPSIMOYTOJIbHUKA,
napajuiesorpaMmma, TpeyrojbHUKa, TPANlellnd OCHOBBIBAETCS HA JIBYX OCHOBHBIX CBOMCTBAX
TIomIaiel, KOTOpble MPUHUMAIOTCS MCXOS M3 HATJISIIHBIX MIPEICTAaBICHHM, a Takke Ha (hopMyIie
TJIOIIAIU KBapaTa, 000OCHOBAHUE KOTOPOM HE SIBIISIETCS 00s13aTEeIbHBIM /TSI YUaIIHXCS.
Jloka3zaTenbCcTBO TEOPEMBI O CYMME YIJIOB BBIITYKJIOTO M-yTOJIbHUKA, MJIOMAIN IPSIMOYTOJIbHUKA,
TJIOIIAIU TPEYTOJIbHUKA | TUIOMIaAN Tpanenuu. [IpuMeHenne n3ueHHbIX OnpeieNieHui, TEOpeM 1
dbopMyI K pelIeHuto 3a1ad.
Koumponvnvix pabom: 1

5. IloBTOpenue. Pemenue 3agau
OcnosHas yenwv. [1oBTOpUTH, 3aKpenuTh U 00001UTH OCHOBHBIE 3Y H, mony4yeHHble B § Kiacce.
Koumponvnvix pabom: 1



9 Kknacc
1.Pemienue TpeyroibHUKOB.
Cunyc, kocuHyc, Taurenc u koranrexc yria ot 0° go 180°. Teopema kocunycos. Teopema
CUHYCOB. Penienne TpeyroiabHUKOB
DopMyIbl U1 HAXOXKACHUS IIOAAN TPEYTOJIbHHUKA.
Koumponvnvix pabom: 1
2.IIpaBuJjibHBIE MHOTOYT OJILHUKH.
[IpaBunbpHBIE MHOTOYTOJIBHUKHY U UX cBoMcTBa.J[iinHa okpyxkHocTH. [nomans kpyra.
Konumponvnvix pabom: 1
3.JlekapTOBbI KOOPAUHATHI HA IVIOCKOCTH
Paccrostnue Mexay AByMsl TOUKaMHM € 3aJJaHHBIMU KoopAuHaTaMu. KoopauHaThl cepeinHbl
oTpe3ka.YpaBHEeHUE QUTYPHI.
YpaBHEHUE OKPY)KHOCTU. Y paBHEHHE NPSIMON. YTIOBOU KOAPPHUIIMEHT MPSMOH.
Koumponvnvix pabom. 1
4.BexkTOopbl
[Tonsitue BekTopa. Koopaunatel Bektop. Cl0Ke€HHE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOPA
Ha ['eomerpuueckue rnpeodpa3oBaHusl
JBuxenne (nepemenienue) ¢purypsl. [lapamiensasiii nepenoc.OceBas v LIEeHTpalbHas
cumMmerpun. [loBopor
'omotetus. [Tonobue durypy.
Koumponvnvix pabom: 1
5.'eoMeTpuYecKue NMPeodpa3oBaHUs.
Tpuronomerpus.Hayka 06 u3MepeHun TpeyroibHUKOB. BHEBIMCaHHASI OKPYKHOCTh
TpeyroyiibHUKa. O NOCTPOESHUUITPABUIIbHBIX
N-yronbHUKOB. Kak 3aponuiace naes koopauHar.llpumenenne Bektopos. [Ipumenenne
npeoOpazoBanus Guryp
npu pemieHuu 3anad. Jleonapn Oinep. Pene [lexapt. Annononwuitlleprexuii. ['unnokpar
Xnocckuil. ['epon AnekcanIpuiicKuil.
Koumponvnvix pabom: 1
6.0000uarouee noemopenue
OcHosnas yenw. IIoBTOpUTD, 3aKpenuTh U 00001 TH OcHOBHBIE 3Y H, monydennsie B 9 kiacce.
Koumponvnvix pabom: 1






TEMATHYECKOE IVLTAHUPOBAHHUHE
7 - 9xaaccnl (204 yaca)

7 Knacc
Ne Kon-60
n/n Pazoenwvt, memut yacoe OcHoeHble uodbl yueoHoll 0eameibHOCmU
1. Ilpocreiimue reomerpudeckue ¢purypsi 15 u.
Ipusooums ipuMepsl reoMeTpuuecKux Guryp. OnucbigamsTOUKY, IPIMYIO, OTPE30K, Iy, yrodl.
1.1 | Toyku u IpsMBbIE 2 Dopmynupoeams:
onpeodenenus: paBHbIX OTPE3KOB, CEPEANHBI OTPE3Ka, PACCTOSIHUS MEKAY IBYMS TOUKAMH, TOTIOJTHUTEIBHBIX
Jy4ei, pa3BEPHYTOro yIiia, paBHBIX YIJIOB, OMCCEKTPHUCHI YIila, CMEXHBIX M BEPTUKAIbHBIX YIJIOB,
1.2 | Orpesox u ero amma 3 HepeCCKa}E)HIHXCH NPSAMBIX, IEPIICHIUKYJIISIPHBIX NPSMBIX, IEPIECHANKYIISAPA, HAKIOHHOM, paCCTOSIHUS OT TOYKU
110 TIPSIMOH;
C601icea: PACIONOKEHUs TOUEK Ha NPSAMOHN, U3MEPEHHs OTPE3KOB U YIJIOB, CMEXHBIX M BEPTUKAIBHBIX YTJIOB,
13 Jyu. Vrom. 3 NEPIEHAUKYIISPHBIX MIPSAMBIX; OCHOBHOECBONCTBO IPSMOM.
. W3mepeHne yrioB Knaccugpuyuposamn yrisl.
Hoxazvieamy: TEOPEMBI O IEPECEKAIOLIUXCS IIPSMBIX, O CBOMCTBAX CMEXHBIX U BEPTUKAIBHBIX YTJIOB, O
€IMHCTBEHHOCTH TPSMOH, IEPIIEHANKYIISAPHON TaHHOH (CIydaii, KOTJia TOYKa JISKUT Ha JAHHOHN TPSMOii).
14 CMexHBbIC ¥ BEPTUKAIBHBIC YTIIbI 3 Haxooumwv nymuHy oTpeska, rpaaycHyI0 Mepy yrila, UCTIOJIb3Ys CBOMCTBA UX U3MEPEHUI.
H306pascams ¢ TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB T€OMETPUYECKUE (PUIYPBI: OTPE3OK, JIyd, YTOJl, CMEXHBIE
U BEPTHKAJIBHBIE YIJIbl, IEPIICHIUKYIISIPHBIC TIPSIMBIE, OTPE3KH U JIyUH.
15 TlepreHANKYISAPHbIE TIPSIMbIE 1 THoscuams, 94T0 TaKkoe aKCUOMa, OTIpe/IeIICHIe
Pewiamy 3amaun Ha BEIYUCIICHHE U OKA3aTENILCTBO, MMPOBO/ISi HEOOXOAUMBIE JI0KA3aTENbHbIE PACCYKIICHHS.
1.6 AXKCHOMBI 3
2. Tpeyroibuuku 18 u.
PaBHble TpeyrospHuKH. BricoTa, Onucvieams CMBICI TIOHSTUS «paBHBIC GUTYpHDy.[IpUBOUTE TPUMEPBI PaBHBIX QUTYD.
2.1 | menuana, buccekTpuca 2 H306pascams 1 HAXOAUTH HA PUCYHKAX PAaBHOCTOPOHHME, paBHOOEAPEHHbIE, IPSMOYTOJIbHbIE, OCTPOYTOJIbHBIE,
TPEYroJibHUKa TYIOYT'OJIBHBIC TPEYT'OJIbHUKH U UX DJIC-
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MCHTHEI.

29 HepBbIii 1 BTOPOH IIPHU3HAKM 5 Knaccupuyuposams TpeyrorbHUKA IO CTOPOHAMH YTIIaM.
paBEHCTBA TPEYrOJIbHUKOB Dopmynuposams:
onpedenenust: OCTPOYTOIBbHOT0, TYIIOYTOJILHOT0,IPSIMOYTOJIHOTO, PABHOOEIPEHHOT0, PABHOCTOPOHHETO,
PaBHOGCPCHHEIH TPEyYTOHHIK 1 Pa3HOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI, MEIMAaHbl TPEYTOJIbHUKA; PABHBIXTPEYTOJIbHUKOB;
2.3 ero CBOMCTEA 4 CepeIMHHOTO MEePIICHANKYIISpa OTpe3Ka; MepUMeTpa TPEYrONbHUKA;
c6olicmea: PaBHOOCAPEHHOTO TPEYTOJIbHUKA, CEPETMHHOTO MEPICHANKYJISIpa OTPe3Ka, OCHOBHOTOCBOMCTBA
paBeHCTBa TPEYTrOJILHUKOB,
24 I[Ipu3HaKu paBHOGEIPEHHOTO 5 NPU3HAaKU: PaBEeHCTBA TPEYTOIEHIKOB, PABHOOCPEHHOTO TPEYTOIEHHKA.
' TPEyroJibHUKa oka3zvbieams TEOPEMBI: 0 €MTUHCTBEHHOCTH MPSIMOH, TIEPIICHINKYIISIPHON JaHHOH (CITydai, KOTJa TOUYKaJIEKUAT
BHE JIAHHOH IPsIMO#1); TPH MPHU3HAKA PaBEHCTBA TPEYTOJILHUKOB; MPU3HAKK PaBHOOEIPEHHOTOTPEYTOJIbHUKA,
. TEOPEMBI O CBOMCTBAX CEPEAMHHOTO MEPIEHANKYJISIPa, pAaBHOOSIPEHHOTO ¥ PABHOCTOPOHHETO TPEYTOJTbHUKOB.
25 Tperuii npnsHak paseHcTBa 2 Paszvachsame, 9T0 TaKOE TEOPEMA, ONUCHIBATECTPYKTYPY TeopeMbl. OOBICHATH, KaKylo TeopeMy. Perars 3axa4un
TpCYyroJibHAKA Ha BBIYUCIIEHHE U JI0KA3ATEIBCTBO, METO/ I0Ka3aTeIbCTBA OT IPOTUBHOTO. [IPMBOAUTHIIPUMEDHI
MCIIOJIb30BAHMUS 3TOTO METO/IA.
2.6 | Teopemst 3
I[Mapanueabnbie npsiMbie. CymMMa yriioB TpeyrojibHuka 16 4.
Pacnosnasams Ha yepTexax napaienbHbIe psiMble. F300pakaTh ¢ MOMOIIBIO IMHEHKH U yTrOJIbHUKA
3.1 | IlapannensHble npsiMble 1 napajuiesbHbIe TPSMBIE.
Onucvleéams yribl, 00pa30BaHHBIC TPH MEPECEUCHUUIBYX MPSMbBIX CEKYIICH.
[Tpu3Haku mapasieabHOCTH Popmyauposam:
3.2 HPAMBIX 2 onpedeneHus: NapaiIebHBIX MPSIMBIX, PACCTOSHUS
MCXKAY MapajuiCJIbHbBIMU IIPAMBIMHA, BHCITHET'O YIJIaTPEYroJIbHUKA, TUIIOTCHY3bI U KaTCTA,
c6olicmea: MapajliebHBIX MPSMbIX; YIJI0B, 00pa30BaHHBIX MPU MEPECCUCHUH MApaUICIbHBIX MPSIMBIXCEKYIIEH;
3.3 | CoiicTBa mapaurebHBIX MPSIMBIX 3 CYMMBI YTJIOB TPEYTOJIbHUKA;BHEIIHETO YIila TPEYTOJIbHUKA; COOTHOUIEHUHMEKTy CTOPOHAMH H yTIIaMU
TPEYTOJIbHHUKA; PSIMOYTOJIBHOTO TPEYTOJIbHUKA; OCHOBHOE CBOHCTBO
napayICJIbHBIX IIPAMBIX;
3.4 | CymMa yrioB TpeyrojabHUKa 4 NPU3HAKU: TAPAIUICITBHOCTH TPSIMBIX, PABCHCTBAIIPSMOYTOJILHBIX TPEYTOJIbHUKOB.
Hoxaszvieams: TEOPEMBI O CBOMCTBAX MapAIUICIBHBIXIIPSAMBIX, O CyMME YTJIOB TPEYTOJIbHUKA, O BHELIIHEMYTJIC
TPEYroJibHUKA, HEPAaBCHCTBO TPEYT'OJIbHHUKA, O CPAaBHECHUHN CTOPOH M YIJIOB TPEYIrOJIbHUKA, TCOPEMEI O
3.5 | IIpsMOyroibHbIN TPEYTrOIbHUK 2 CBOMCTBAaxX NPSAMOYTOJIBHOIO TPEYTOJIbHUKA, IPU3HAKY NapaJUICIIbHBIX IPSAMBIX,PABEHCTBA IPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB.
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CBoiicTBa IPSMOYTOIBHOTO

Peuwamo 3agaun Ha BEIYMCIICHUE U JA0Ka3aTCIbCTBOTCOPEMBIL.

3.6 4
TPEYrOJIbHHUKA
Oxkpy:kHoCTb U KpYT. ['eomeTpuyeckne nocrpoeHus 16 4.
4.1 ['eomerpureckoe MecTo ToueK. 2 [TosicHATB, UTO TaKoe 3a7a4a Ha MOCTpoeHHEe; reoMeTpudeckoe Mecto Touek (I'MT). I[IpuBoanuTh mpuMepsl
OKpYKHOCTE 1 KpyT I'MT. U300paxath Ha pUCYHKaX OKPY>KHOCTb U €€ IIEMEHTBI; KaCaTeNbHYIO0 K OKPYKHOCTH; OKPY>KHOCTb,
BIIMCAaHHYIO B TPEYTOJIBHUK, U OKPY’KHOCTB, OITMCAaHHYIO OKOJ0 Hero. OMUCHIBATh B3aUMHOE PACIIONIOKEHNE
Hekoropsle cBoiicTBa OKPY>KHOCTH U IIPAMOIA.
4.2 okpyxkHocTH. Kacarenbnas u 3 DopMyTHpOBATH: . .
OKPYIKHOCTD ONpE/IENEHHA: OKPYKHOCTH, KPYTa, HX S/IEMEHTOB; KacaTe/IbHOM K OKPY)KHOCTH; OKPYKHOCTH, ONMCAHHON
OKOJIO TPEYTOJIbHUKA, OKPYKHOCTH, BIUCAHHOHN B TPEYTOJIbHUK; CBONCTBA: CEPEAUHHOTO MEePIEeHINKYIIsApa
kak[ MT; Ouccextpucs! yria kak ' MT; kacarenpHO#H K OKPYKHOCTH; AHAMETPa U
OnucaHHas U BOMCAHHAS XOpABI; TOUKH MEPECEUCHHS] CEPEINHHBIX NEPIICHIUKYIIAPOB CTOPOH TPEYTOJILHNKA; TOUKH MEPECEUEHNUS
4.3 OKPY’KHOCTH TPEYroJbHUKA 3 OMCCEKTPUC YTIIOB TPEYTOJIbHUKA; IPU3HAKH KACATEIbHOM.
Jloka3bpIBaTh: TEOPEMBI O CEPEIUHHOM MEPIICHIUKYJIsIpe U buccekTpuce yria kak [ MT; o cBoiicTBax
KacaTeJIbHOI; 00 OKPYXHOCTH, BIIMCAHHOM B TPEYTONBHUK, OIMCAHHON OKOJIO TPEYTOJIbHUKA; IPU3HAKH
KacaTelnbHOM.PemaTh OCHOBHBIE 3a/1a4M Ha TIOCTPOEHHE: TOCTPOEHHUE YIJIa, pABHOIO JAHHOMY; TOCTPOEHHUE
4.4 | 3ama4u Ha OCTPOEHUE 3 CEPENMHHOrO MEPIEHANKYJISIPa TaHHOTO OTPE3Ka; IOCTPOCHUE NPSIMOM, IPOXOAsIIeHUepe3 JaHHYIO TOUKY U
NEePHNEHANKYISIPHON TaHHOH NpSAMOU; OCTPOEHUE,
BBIYHCIIEHHE, 10Ka3aTENbCTBO U MOCTpoeHUE. CTPOUTH TPEYTOJIBHUK IO TPEM CTOpOHAM. PemaTs 3a1aun Ha
MeTOJT reOMETPHHECKIX MECT OHMCCEKTPUCHI TAHHOTO YIJa; OCTPOEHNE TPEYTOMIbHMKA 1O ABYM CTOPOHAM M YTy MKy HUMH; 110 CTOPOHE U
45 5 JIBYM MPHUJIEKAIUM K HeH yriiaM. Pemate 3agaun Ha noctpoenue meronom I'MT.
TOYEK B 33]1a4ax Ha MOCTPOEHUE
5. O0o0maromee noBTopenue3 4.
51 YpaKkHEHUA A TOBTOPEHUS
' Kypca 7 Kiacca
Hroro 68
8 kiace
1. YerbIpex yroJbHukH 22 4.
11 UteIpex yroiabHHUKH U €T0 5 Tosachams, 4TO Takoe YeTBIPEXYTONbHUK. ONMUCHIBATE DJIEMEHTHI YETBIPEXYTOJIBHUKA. Pacnosnasamso

OJICMCHTBI

BBITYKJIBIE W HEBBITYKJIbIE YETHIPEX YTOIBHUKH. M300pasxcams M HAXOJUTh HA PUCYHKAX YETHIPEX yrOIbHUKA
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[Tapamrenorpamm. CBoiicTBa

Pa3HbIX BUAOB U UX 3JICMCHTHI.

1.2 napajuiesaorpamma Dopmynuposamy. onpedeneHus: apaaeIorpaMMa, BbICOThI IapauIeIorpaMMa; MPsIMOYTOJIbHUKA, poM0a,
KBaJlpaTa; CpeIHEH IMHUY TPEYTOJIbHUKA; TPACLIUH, BBICOTHI
1.3 | Hpusnaxu napaenorpamma Tparnelnuu, CpeIHel TMHUH TPalelry; HeHTPAILHOTO YIila OKPY>KHOCTH, BIIUCAHHOTO YIila OKPY>KHOCTH; poM0a,
KBaJparTa, CPEIHUX JIMHUK TPEYTOJIbHUKA U TPAIECLIUU, BIIMCAHHOIO yTJla, BIUCAHHOTO U OIIMCAHHOI'O
1.4 | IpsmoyronpHuk YeThIPEXYTOJIbHUKOB; HPUHAKY: TIApAJUIETIOTpPaMMa, IIPIMOYTOJIbHIKA, poMOa, BIMCAHHOTO U OIIMCAHHOTO
YETBIPEXYTOJIBHUKOB./[0KA3b16aMb: TEOPEMBI O CYMME YTIJIOB YETHIPEXYTOJIBHUKA, O TPayCHON Mepe
15 | Pomd BIIMCAHHOI'O yTIIa,
0 CBOWCTBAxX M MPHU3HAKAX NapajjieJorpaMMa, MpsIMOYyroIbHUKA, poMOa, BHIMCAHHOTO U OIUCAHHOIO
1.6 | Ksagpar YETBIPEXYTOIBHUKOB. [Ipumensams U3y4eHHbIE ONPEAETICHMS], CBOMCTBA U MPU3HAKH K PELICHUIO 3a/1a4
1.7 | Cpennsis MMHUSA TPEYTOIbHUKA
1.8 | Tpaneuums
1.9 | LlenTpanpHble U BIMCAHHBIE YTIIbI
110 OnucanHas U BIMCAaHHAS
) OKPYKHOCTH YETBIPEXYTOJIbHUKA
2. TlogoOue TpeyrobHUKOB 164.
21 Teopema ®aneca. Teopema o
' MPONOPLUHMOHATIBHBIX OTPE3KAX . N
Dopmynuposamu. onpedeneHue NOJOOHBIX TPEYTOJIbHUKOB; CBOWCTBA: MEIUAH TPEYTOJIbHHUKA, OMCCEKTPHCHI
2.2 | llogoGue TpeyroiabHUKOB TPEYTOJIbHUKA, IePECEKAIONINXCSI XOP/I, KacaTeNbHON U CeKyIeH; npusHaku Nogo0ust TpeyrolbHUKOB.
TTepBbiii MpH3HAK T0A00MA Llokazvieams. meopemo: (Daneca,vo MIPONOPIIMOHAIBHEIX OTPE3KaX, O CBOfICTBj:lX MenaH TpEyTONbHAKa,
2.3 OMCCEKTPUCHI TPEYTOJILHUKA; CE0LCTNEA: TIEPECEKAIOLINXCSI XOPI, KacaTeJIbHOM 1 CeKylueH; npusHaxy nogoous
Sy eyroiI DIMKOB TPEYTOJILHUKOB. [Ipumenams U3y4YEHHBIE ONPEACIICHUS, CBOMCTBA U IIPU3HAKU K PELICHUIO 3a]a4
24 Bropoii npuzHak nmomoOust
' TpPEYroJIbHUKOB
3. Pemenue npsiMOyroJibHbIX TPEYTrOJbHUKOB 14 4.
3.1 MerpuyecknecooTHOIICHHUS B Dopmynuposamy. onpedeneHus: CUHyca, KOCUHyca, TAHI€HCa, KOTAHI'€HCA OCTPOro yria MpsSMOYTOJIEHOTO
[pAMOYTOJIbHOM TPEYT'OJIbHHUKE TPEYTOJIBHUKA; CE80CMEa: BIPAXKAIOINE METPUUECKNE COOTHOIIECHUS B IPSMOYTOJIBHOM TPEYTOJIbHUKE U
COOTHOIIICHHSI MKy CTOPOHAMH U 3HAYCHUSMH TPUTOHOMETPUUECKUX (DYHKITUH B TIPSAMOYTOIHLHOM
3.2 | Teopema IIugaropa

TPEYToJbHUKE. 3anuchiéams TPUTOHOMETpUYECKUE (POPMYJIbI, BEIPAXKAIOLINE CBSI3b MEXKILY

13



Tpuronomerpuueckue GyHKIUU

TPUTOHOMCTPHUICCKNMU q)yHKHI/I}lMI/I OIHOI'0 U TOT'O K€ OCTPOro yrija. Pewamo OpAMOYTOJIBHBIC TPCYT'OJIbHUKH.

3.3 | 0CcTpOro yriamnpsiMoyroibHOTO 3 Hoxazvieamnv: meopemy 0 METPHYECKUX COOTHOIIICHHUSIX B MIPSIMOYTOJILHOM TPEYTrobHUKE, Teopemy [Tudaropa;
TPEYroJIbHUKA @opmyibi, CBSI3BIBAIOIINE CHHYC, KOCHHYC, TAHT€HC, KOTAHTCHC OJIHOTO U TOTO e OCTPOTro yria. Buigooumu
4 PemieHue IpsAMOYTrOITbHBIX 4 OCHOBHOE TPUTOHOMETPHUYECKOE TOKICCTBO M 3HAYCHUSI CHHYCA, KOCUHYCA, TAHT€HCA U KOTaHTeHca JJIsl YTII0B
3. TPEYroNbLHUKOB 30°, 45°, 60°. Ilpumensms N3ydeHHBIC ONPEACICHUS, TCOPEMBI U (DOPMYIIBI K PEIICHUIO 33/1ad.
4. Mmuoroyronbuuku. Ilnomans mHoroyroibuuka 10 4.
4.1 | MHOrOyTOJIBHUKH 1
[TonsTHE TUIONIAAM MHOTO-
4.2 | yronsuuxa. Tlnomass 1 THosicusme, 9T0 TAKOE TUIOMAh MHOTOYTOJIbHUKA. OTMHCHIBATE MHOTOYTOJBHUK, €r0 SJIEMEHTBI, BBITYKIIbIC U
NPAMOYTONBHUKA HEBBIMTYKIIbIE MHOTOYTOJILHUKH. POpMyIuposams. onpedesieHus:: BIUCAHHOTO U OIHCaHHOTO
MHOT'OYTOJIbHUKOB, IIOIIAAN MHOTOYTOJIbHUKA, PABHOBEITMKUX MHOTOYTOJILHUKOB; OCHOBHbIE CEOLUCMBA
4.3 | Ilnomanas napajuieaorpaMma 2 IUTIOINAH MHOTOYTOJIbHUKA. JJOKa3b16anb: TEOPEMBI O CYMME YTJIOB BBIMYKJIOTO N-yrOJbHUKA, TUTOMATA
MPSMOYTOJILHUKA, TUIOIIAIN TPEYTOJILHUKA, TUIOIAIN Tpaneuun. /Ipumensams N3y4eHHbIE ONpeaeIIeHus,
4.4 HHOH_[EII[I) TpEYTroJIbHUKA 2 TCOPEMEI U (bOpMy.]]I)I K PCHICHUIO 3a1a4
4.5 | Ilnomanp Tpaneuu 4
5. IloBTOpeHme U cucTeMaTu3anus yueOHOro MmarepuaJja 8 4.
51 YHpakHEHUs T TOBTOPCHUS 8
' Kypca8 kacca
Hroro 68
9 knacc
1. Pemenue TpeyroibHuKoB 16 u.
11 TpuroHomerpuueckue GyHKIIUU 5
' yrna ot 0° 1o 180° Dopmynuposams. onpedeieHus: CHHyca, KOCUHYCa, TAHTeHCa, KoTaHreHca yria ot 0° no 180°; ceoticmeo cBs3m
JUIMH TUaroHaJiell ¥ CTOpOH napaiienorpamma. Qopmyaupoeams U pa3bsCHATH OCHOBHOE
1.2 | Teopema KOCHHYCOB 4 TPUTOHOMETPHYECKOE TOXKAECTBO. BBIYHCIIAT 3HAUCHNE TPUTOHOMETPHYECKOW (DYHKIIUH yTJia 10 3HAYCHUIO
OJTHOM U3 ero 3aJaHHbIX QyHKUU. Qopmyruposams M 1OKa3bIBATh TEOPEMBI: CHHYCOB, KOCHHYCOB, CIIC/ICTBHS
1.3 | Teopema cuHycOB 3 13 TEOPEMBI KOCHHYCOB U CHHYCOB O IUIOIIA M OTIMCAHHOTO MHOTOYTOJIbHUKA. 3anucvliéams U J0Ka3bIBATh
(bOopMyIIBI ISl HAXOXK/ICHHS BIIMCAHHOM U OIIMCAaHHOW OKPYXKHOCTEH TpeyroibHuKa. [Ipumensms n3y4eHHbIE
1.4 | Pemenue TpeyroNbHHKOB 2 OIIpE/ICIICHHS, TEOPEMBI H (POPMYJIBI K PEIICHHIO 3a/1a4
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(DOPMYIIa JUISL HaXOXKICHUA

15
IUIOIIA/IM TPEYTOJIbHHUKA
2. IlpaBWibHbBIE MHOTOYTOJIBHUKH 9 4.
o1 | Mpasmwbsie sroroyromsan i IloAcHsmb, 4TO TAKOE UCHT M UEHTPANBHBIH YTOM NPABAIBHOI0 MHOTOYTOJLHUKA, CEKTOP M CTMEHT KpyTa.
1| ux coiicTra Popiymuposams: onpedenenue IPaBUILHOTO MHOTOYTOJILHUKA; C60LCMEa TIPABUIILHOTO MHOTOYTOJIbHHUKA.
Jlokaszvleams cBOWCTBA TPABHIILHBIX MHOTOYTOJILHUKOB. 3anucbiéans U PasbsACHATH (OPMyYIIbI
JUTMHBIOKPY>KHOCTH, TUIOLIAM KPYTa. 3anuchléants v JOKa3biBaTh (HOPMyJIbI JUIHHBI JTYTH, IUIOMAIA CEKTOPA,
(GOpMyJIBI 1151 HAXOXKIEHHS PaJNYCOB BIIMCAHHOMN M ONMMCAHHOM OKPY)KHOCTEH IPaBUILHOIO MHOTOYTOJIbHHUKA.
0o | AVMHA OKPY:KHOCTH U IUIOLIA/b Cmpoump ¢ TIOMOIIBIO IUPKYJIS ¥ TMHEHKH NPABUILHBIE TPEYTOJIBHUK, YETBIPEXYTONBHUK, HIECTUYTOJIBHUK.
Kpyra IIpumensimo U3yYEHHBIE ONPEEICHHS, TEOPEMBI M (JOPMYJIBI K PEIICHHIO 3a1a4.
3. JexkapToBbl KoopauHaThI 11 4.
PaccrosiHue mexny nByms
g7 | TOUKAMH C 3aJaHHBIM
koopAuHaTaMu. KoopuHaTEI Onucwléams TIPAMOYTOJIBLHYIO CUCTEMY KOOPAMHAT. PopMyIuposamsy: ONpeeIeHUe ypaBHEH s (PUTYPBL,
CCPCAMHBI OTpE3Ka HEOOXOIMMOE 1 JIOCTATOUHOE YCJIOBHS MAPAJIeNbHOCTH ABYX TIPSAMBIX. 3anucoiéams U 10Ka3bIBaTh GOPMYIEI
32 Ypasuenue uryp. Ypasnenue PACCTOSIHUSA MEXTy JBYMS TOYKaMH, KOOPJMHAT CEPEIMHBI OTPE3Ka. Bbl600ums ypaBHEHHE OKPYKHOCTH,
OKpY’KHOCTH 00l1Iee ypaBHEHHE NPSIMOM, ypaBHEHHE TIPIMOM ¢ YIIIOBBIM KO3 PUIHMEHTOM. [Jokaszbieans HEOOXOIUMOE U
. OCTAaTOYHOE YCJIOBMS TIAPAIUIENbHOCTH JABYX TIPAMBIX. [Ipumensms N3y4eHHbIE ONPEICIIEHUS, TEOPEMBI U
3.3 | YpaBHeHue npsmoit o Y P ABYX TP P Y e - Te0p
(GOpMyJIBI K PENIEHHIO 3a1a4
3.4 | YrioBoii k03 (HUIMEHT NPsSIMOit
4. Bekrtopsl 14 u.
4.1 | Moustue BexTopa Onucvléams TIOHATUS BEKTOPHBIX M CKAISPHBIX BEJIMYUH. VILFOCTPUPOBATH TIOHATHE BEKTOPA.
Dopmynuposams: onpedenenus: MOIyJIsl BEKTOPA, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPIMHAT
4.2 | Koopmunarsi Bexropa BEKTOPa, CYMMbI BEKTOPOB, PasHOCTH BEKTOPOB, IIPOTHBOTIONO)KHBIX BEKTOPOB, YMHOKCHHNS BEKTOPA Ha YHCIIO,
CKaJIAPHOTO NPOU3BEIECHHUS BEKTOPOB; C60LCHEA: PABHBIX BEKTOPOB, KOOPAMHAT PABHBIX BEKTOPOB, CIOKEHHS
43 | BEKTOPOB, KOOP/IMHAT BEKTOPA CyMMbI M BEKTOPA PAa3HOCTH JIBYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB,
: JIOMCHUC 1 BRITUTAHUC BEKTOPOB YMHOYKEHHS BEKTOPA Ha YKCJI0, CKAIIIPHOTO MPOM3BEIEHHUS IBYX BEKTOPOB, TIEPIIEHNKYIIPHBIX
BEKTOPOB,/J0KA3b16amMb TEOPEMBI: 0 HAXOXKICHUM KOOPAMHAT BEKTOPA, O KOOPIMHATAX CYMMBbI U Pa3HOCTH
4.4 | YMHOXEHHE BEKTOpa Ha YUCIIO

BEKTOPOB, 00 YCJIOBUH KOJUIMHECAPHOCTHU ABYX BEKTOPOB, O HAXOXKACHNU CKAJIAPHOTO ITPOU3BECACHUA ABYX
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CkanspHOenpoun3BeieHNE

BEKTOPOB, 00 YCIOBHHU MEPIEHANKYIAPHOCTU. Haxooums KOCHHYC yIila MeXAY ABYMS BeKTOpaMu. [Ipumensmy

4.5 BEKTOPOB 4 N3y4YCHHBIE OIIPEIeJICHHs], TEOPEMBbI 1 (POPMYJIBI K PELLICHUIO 33134
5. T'eomerpuueckue npeodpazoBanusi 10 4.
5.1 HpmieHns (nepeMeme}EHe) 3 Tlpusooums npumeps! peodpazoBanust huryp. Onucsieams IpeodpazoBaHus QUTyp: TapaUIeIbHBIN ITEpeHocC,
¢urypst, mapannesbHblit neperoc oceBas CUMMETpUs, LIEHTPaIbHAs CUMMETpHS, IOBOPOT, FOMOTeTHUs, Tof00ue. Popmynuposams. onpedeneHus:
5.2 | Ocenas cummerpus 2 JBIKEHHS, PABHBIX (PUTYp; TOYEK, CHMMETPUYHBIX OTHOCHTEIBHO MPSAMOI; TOYEK, CAMMETPUIHBIX
OTHOCHUTEIILHO TOUKHU; QUTypBhl, UMEIOIIEH OChb CUMMETPUH; (PUIYPbI, UMEIOLIEH LEHTP CUMMETPHH; MTOAO00HBIX
53 LleHTpanbHas CHMMETpHS. 5 buryp; ceoticmea: NBUKEHHS, TTAPAIUICIBHOTO TIEPEHOCa, 0CEBOH CUMMETPHUH, IEHTPaJIbHON CHMMETpPHUH,
' IToBopot MOBOPOTA, TOMOTETHH,/[OKA3b16aMb TEOPEMBI: O CBOHCTBAX MapajIeIbHOTO MEPEHOCa, OCEBOM CUMMETpUH,
LEHTPaJbHON CHMMETPHH, IOBOPOTA, TOMOTETUH, 00 OTHOILIEHHUH IUTOMIaeil MOJOOHBIX TPEYTOJIbHUKOB.
5.4 | Tlonobue duryp 3 Ipumensme N3ydeHHBIE ONPEACIICHNUS, TEOPEMbI U (GOPMYJIBI K PELICHHUIO 3a/1a4
6. HavaabHble CBeIeHHSI 0 CTEPEOMETPHH 5 4.
6.1 | llpsmas npusma. [lupamua 2 Cmpoumbs: n300paxeHns MPOCTPAHCTBEHHBIX (PHUTYp: KyOa, MPSAMOYTOIBHOTO MapauIeNIeHuIe /1a, TAPAMHE/IBI,
6.2 | Humuaap. Konyc. lap 3 MIPU3MBIL, KOHYCa, mapa.Haxooums: S3IeMeHThI IPOCTPAHCTBEHHBIX (DUTYD
7. IloBTOpeHMe U cucTeMAaTH3aLMsl yueOHOroMaTepuaJa 5 u.
71 VYnpaxxHeHus 7151 TOBTOPEHUS 5
' Kypca 9 kiacca
HUroro 68
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PACCMOTPEHO

MO yuwuTeneir MaTeMaTHKU, GU3UKH
1 MH()OPMaTHKH

A.B.I'myxux
[Tpotokomn Nel
oT «25» aBrycra 2023 r.

COI'JTACOBAHO

3aMeCTUTEIb TUpeKTopa no Y MP

«29» aBrycra 2023 .

AJl. Scrok
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JIucT BHeceHUss W3MEHEHUU U TONOJHEHUHN

IIpenmer AJIUEBPA Knacc
No | Jara u | Jlata u HOMED Tema ypoxka XapakTeprucTuka Ne ITonanuch
n/o HOMED cl)aKTI/IquKI/I W3MCHEHUI U IPUYMUHBI | MpUKa3a | COTPYIHHKA,
ypoka MPOBEJICHHOTO BHECIIETO
o ypoka U3MEHECHMUS
IJIaHy
1
2
3
4
5
6
7
8
9
10
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