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PABOYASA ITPOTPAMMA

[Ipenmer (kypc) L'eomeTpus. Knacc 8-9
KonnuecTBo yacoB 1o yueOHoMy 11aHy 136 yacoB B roji 2 4aca B HEJEINIO.

CocraBiena B cooTBeTcTBUH ¢ [IpuMepHOi paboueii mporpaMmoii o reoOMeTpuu.

Onobpena pemieHreM (eaepanbHOT0 Y4eOHO-METOAUYECKOTO0 OOBEIUHEHHUS IO O0IIeMy

obpazoBanuto, mpotokoa Ne 1 ot 30.08.2024

VYyeonuku: Atanacsu JI.C. ., byry3oB B.®., Kagomues C.b., [Tozgusx 3.I'.,JOauna 1.N..

I'eometpus. 7-9 knacc. M.: [Ipocsemenune, 2019 r.
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[lossicuuTenbHas 3anucKa

Pabouas mporpamma no ['eomeTpun cocraBieHa Ha ypOBEHb OCHOBHOTO OOIIEro oopa3oBaHus
(7-9 xmacc) i KJIaccoB, B KOTOPBIX, HAPSAy C HOPMOTUIIMYHBIMH JIETBMH, OOYJarOTCs JICTH C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 370pOBbs. JIJIsi ATOM Tpynmbl JeTeld XapakTepHBI 0cOObIe
oOpa3oBaTenbHbIe TOTPEOHOCTH, crenn(prUKa KOTOPBIX YIUTHIBACTCS MPU OTPEIEICHUU BHUJIOB
nesrenpHocT (KTII). [lnanupyemble pe3yabTaThl OCBOEHUS TEOMETPUU U 00BbEM COJIEpKaHUS,
00s13aTeNbHBIN 1S 0ocBoeHUs oOyuaronumucs ¢ OB3 B Tekcte pabodeil mporpamMmbl gsioeielsl
kypcusom. OcranbHoit Mmatepuan aetu ¢ OB3 ocBauBaioT 0630pHO, @ BpeMsl, OTBEICHHOE Ha €ro
3aKpeIyIeHHE UCIONIb3yeTcs sl 0TpaboTKU 0a30BbIX yMeHMM oOydaromuxcs ¢ OB3, Tekyiiee
MOBTOPEHUE M TPOIEAEBTUKY. TakuM oOpa3oM, gaHHas pabodas TMporpamma sBISETCS
aJanTUPOBAHHOM.
Jli1g coctaBneHus JaHHOM paboyeill MporpaMMBbl HCIOJIb30BAHBI:

1. OOIT OO0

2. OOIT OO0 I'bOY COUI moc. KupoBckuii

3. Vueonsiit man 'bOY COUI noc .Kuporckwuii Ha 2022/2023 yu.r.

4

I'eomerpus. Pabouas mporpamma. 7-9 kmacc. ABtopsr JI.C. AtanacsH, B.®. Byry3os,
C.b. Kagomues u np., Mocksa: "I[Ipocsemenue", 2020 r.

5. YueOnuku: Artanacsa JI.C. ., byryzoB B.®., Kagomner C.b., [lo3gask O.I'.,JOnuna
N.N.. 'eomerpus. 7-9 knacc. M.: IIpocsemienue, 2019 r.

1. Ilnanupyemble peAMeTHbIE Pe3y/JbTAThl OCBOEHHUSI YUeOHOI 0 IIpeAMeTa reoMeTpusi
I'eomerpuueckne Gpurypsl
OnepupoBarh NOHATHIMH F€OMETPUUECKUX PUTYP;
U3BJIEKAaTh, HHTEPIIPETUPOBATh U MPeoOpa3oBbIBaTh HHMOPMALIUIO O TEOMETPUUECKUX (PUrypax,
MIPEJICTAaBICHHYIO HA YePTEKaX;
® [PUMEHSTH JJIS PeLIeHUs 3a7a4d reoMeTpuueckue (HhakThl, €CIU YCIOBUS UX MPUMEHEHUs
3aJlaHbl B IBHOHU (hopMme;
e pemiath 3a/1a4M HAa HAXO0K/IEHHUE T€OMETPUUECKIX BEJIMUMH M0 00pa3liaM WK alropuTMam; -
B nosceonesnoti srcuznu u npu uzyyeHuu opyeux npeomemos.
® CIOJNB30BaTh CBOWCTBA TE€OMETPUYECKUX (UTYp Ui peUIeHHs THUIOBBIX 3ajad,
BO3ZHMKAIOIIMX B CUTYaIMsIX TTOBCEIHEBHOM JKU3HM, 3a/1a4 IPAKTUUYECKOTO COJIEP>KaHUS;
OTHOmeHust
e OmnepupoBaTh MOHATUSAMU: PABEHCTBO (puUryp, paBHbIE (DUTYpBHI, PABEHCTBO TPEYTrOJbHHUKOB,
MapajuIeNbHOCTh IPSIMBIX, TMEPHEHAUKYISIPHOCTh MPSAMBIX, YIJIBI  MEXKAY MPSIMBIMH,
NEePIEHIUKYIISIP, HAKIOHHAS, TPOCKIHUS;
B nosceonesnoui sxcuznu u npu uzyyeHuu Opyeux npeomemoas:
®  UCIOJIB30BaTh OTHOUIEHUS JUIsl pEUIEHUs 33/1a4, BO3HUKAIOIINX B PEAIbHOU KU3HH.
HN3mepeHusi 1 BbIYMCICHUS
e BpINONHATh U3MEPEHUE JIMH, PACCTOSIHUM, BEIMYUH YIJIOB C NOMOIIBIO UHCTPYMEHTOB IJIf
W3MEPEHUH JJIMH U YTJIO0B;
e NpuMEHATh GOPMYIBI IEPUMETPA, TUIOMIAU U 00bEMA, MIOMAAN TOBEPXHOCTH OTACIHHBIX
MHOTOTPaHHUKOB NPU BBIYUCIICHUSIX, KOT/Ia BCE IaHHBIE UMEIOTCSI B YCIIOBUU;
e nmpumMeHsATh Teopemy Iludaropa, 0a3oBble TPUTOHOMETPUYECKHE COOTHOIICHHS  JUIS
BBIYUCIICHUS JJIMH, PACCTOSIHUM, MJI0MIaIeH B MPOCTEUILINX CIIydasiX;



B nosceonesnoii srcuznu u npu uzyueHuu Opyux npeomemos:
® BBIUUCIATH PACCTOSIHUSA HAa MECTHOCTH B CTAHAAPTHBIX CUTYAIUSIX, IPUMEHSATH (GOPMYIBI U
BBIUMCIIATH TUIOIIA/IM B IPOCTHIX CITy4asiX;
I'eomeTpuyeckme MoCTpoOeHUst
e M300pakaTh TUIIOBBIE IIOCKHE (HUTYPHI U (QUTYPHI B MPOCTPAHCTBE OT PYKH U C IMOMOUIBIO
WHCTPYMEHTOB;
B nosceonesnoti socusnu u npu uzyyeHuu opyeux npeomemos:
®  BBHINOJHATH NPOCTEHIIINE TOCTPOCHUS HA MECTHOCTH, HEOOXOIMMBIE B PEAIbHON KU3HH;
®  OIICHUBATH Pa3Mephl PEATBHBIX 0OBEKTOB OKPYKAIOLIETO MUPA.
IIpeoOpazoBanus
e Crpouth pUrypy, CAMMETPUYHYIO JTaHHOU (PUType OTHOCUTEIBHO OCH U TOUKH;
B noBceqHeBHOI KU3HU U IPU U3YYECHUU JIPYTHX TPEAMETOB:
® pacro3HaBaTh JBMKEHUE OOBEKTOB B OKPYXKAIOIIEM MUPE;
®  pacmo3HaBaTh CHMMETPUYHBIE (DUTYPHI B OKPYXKAIOIIEM MHpE;
BexkTopsl M KOOPIMHATHI HA MJIOCKOCTH
e OnepupoBaTh MOHITHIMH: BEKTOP, CyMMa BEKTOPOB
e OmpenesITh MPUOIMKEHHO KOOPIMHATHI TOUYKH M0 €€ M300paXKEHUI0 Ha KOOPIMHATHOU
TUTOCKOCTH;
®  BBITIOJHATH JACHCTBUS HAJI BEKTOPAaMH (CIIOKEHHE, BRIYUTAHNE, YMHOKEHUE HA YHUCIIO)
B nosceonesnoii sorcusnu u npu uzyueHuu opy2ux npeomemos:
® WCIOJB30BaTh BEKTOPHI U PEUICHHS MPOCTEWIINX 3a7ad Ha OMpeIeNieHHEe CKOPOCTH
OTHOCHTEIIHOTO JIBMKCHUS;
HcTopust MaTeMaTUKHU
e OmnuchiBaTh OTAEIbHBIC BBIJAIOLIMECS PE3YJAbTaThl, IOJYyYEHHBbIE B XOJ€ pPa3BUTHUS
MaTeMaTHKU KaK HayKH;
® 3HAaThb NpPUMEPhl MATEMaTUYECKHX OTKPBITUNA U WX aBTOPOB B CBSI3U C OTEUYECTBEHHOU U
BCEMUPHOU UCTOPHUEH;
e [OHMMAaTh POJIb MAaTEMAaTUKU B pa3BUTHH Poccuu;
Metoabl MATEMaTHKH
e BriGuparte nNOIXOAAIIMKA HU3YYEHHBIH METOJ TIPU  PELICHUU U3YYEHHBIX THUIIOB
MaTeMaTHYeCKUX 3a]ay;
® T[PUBOAUTH  NIpPHUMEpPhl  MaTEeMaTHMYECKUX  3aKOHOMEpPHOCTEH B  OKpyXalouleu
JNEUCTBUTENBLHOCTU U IPOU3BEICHUSIX UCKYCCTBA;

2. Coaep:xkanue yueOoHoro npeamera I'eomerpus, ¢ ykazanueMm ¢GopM OpraHu3anuu y4eOHBIX
3aHATHH, OCHOBHBIX BH/IOB YUeOHOM AeATeIbHOCTH

I'eomerpuueckue purypbl

Durypsl B reoMeTPpHHU U B OKPY/KAaK0IIEeM MHpe.

I'eomerpuueckas ¢urypa. @opmupoBaHue MpeAcTaBICHUI O METAIPEIMETHOM MOHITHH «(UTypay.
Touka, TMHUSA, OTPE30K, NpsMasd, JIyd, JOMaHas, INIOCKOCTh, YroJ. buccekrpuca yria u e€ cBOMCTBA,
BUJIBI YTJIOB, MHOTOYrOJNbHUKH, Kpyr. OceBas cummeTpus reomerpuueckux ¢uryp. LleHTpanpHas
CUMMETPUS T€OMETPUUECKUX QUTYp.

MHOroyroJbHMKH. MHOTOYTOJIBHUK, €r0 AJIEMEHTHI U €ro CBOKWCTBA. [IpaBUiIbHBIE MHOTOYTOJIBHUKH.
Tpeyronbauku. BeicoTa, Mmeauana, OuccekTpuca, CpeiHssl TUHUS TpeyrojbHuKa. PaBHOOenpeHHbII
TPEYIOJIbHUK, €r0 CBOMCTBA U NpHU3HAKU. PaBHOCTOpPOHHMI TpeyroJyibHUK. [IpsiMoyroneHbId, O0CTpO
YTOJIbHBIM, TYNOYTOJIbHBIM TPEYroJbHUKUA. BHemHWe yriael Tpe yroJibHuKa. HepaBeHCTBO
TPEYrOJIbHUKA.

UYerbipéxyronpuuku.  [lapamnmenorpamMm,  poM0,  OpsIMOYrOJILHHUK,  KBajpar, Tparenus,
paBHOOenpeHHass Tpameuus. CBOWCTBA M MpPU3HAKH MapajliesiorpamMmma, pomba, MpSIMOYroJbHUKA,
KBaJipara.



OxkpyXkHOCTDb, KpYIr. OKpY’KHOCTb, KPYT, UX DJIEMEHTHI U CBOICTBA; LIEHTPAJIbHbBIE U BIIUCAHHBIE YIJIbI.
KacarenbHas u cexymas K OKpY>KHOCTH, UX CBOWCTBA. BriMcaHHbIE U ONKMCAHHBIE OKPYKHOCTH IS
TPEYrOJIbHUKOB.

I'eomeTpuueckue ¢purypnl B npocTpancTBe (00bEMHBIE TejIa).

[lepBuuHble TpEACTaBICHUA O TMHpaMHE, NapajuleNenurene, mnpusme, chepe, mape, HUIHHIPE,
KOHYC€, X 3JIEMEHTAaX U MIPOCTEUIIINX CBOMCTBAX.

OTHOmEHNs

PaBenctBo ¢uryp. CBoiicTBa paBHBIX TPEYroJbHUKOB. [IpH3HaKM paBeHCTBA TPEYrOJIHHHUKOB.
[TapamrensHOCTD IpsAMBIX. [IpU3HAaKK ¥ CBOMCTBA NAPAILJIEIBHBIX MPSAMBIX.

[Iepnenpukynsapusie npsmsie. [Ipsmon yron. Ilepnenaukynsap k npsamoi. HakimonHnas, mpoexuus.
CepelMHHBIN NEPIEHANKYISP K OTPE3KY.

IMopodue. IIponopunonanbHbie 0Tpe3ky, nogodue ¢puryp. [logoOHbie TpeyroapHuku. [TpusHaku
nono0us. BzanMHoe pacnonioskeHue NpsMON U OKPYKHOCTH, IBYX OKPYKHOCTEH.

HN3mepeHusi M BbIYMCICHUS

Benuuunel. [Tonstue Benuuunel. nuna. M3mepenue pinabl. EaquHALBI n13MepeHus JJIMHbL. Bennunna
yrina. I'pagycHas mepa yria. [lonarue o miomanu riockoi ¢urypsl U e€ cBoiicTBax. M3mepenue
momanei. Enunuiel msmepenus momnaau. [Ipencrapnenue o6 o0béMe u ero cBoiicTBax. Mzmepenue
o0bvéma. Enunuiisl uamMepeHust 00bEMOB.

N3mepenussi M BbluMCIeHUSl. VHCTpYMEHTBI Uil HW3MEPEHUM M IIOCTPOEHUH; HW3MEpEHHue H
BBIYUCIICHHUE YTJIOB, IJTUH (pacCTOsSHUN), TuTomiaaei. Tpuronomerpudeckue GyHKIUU OCTPOTO yriia B
MIPSIMOYTOJIBHOM ~TPEYTOJbHUKE. BBIUHMCIEHHE 3JIEMEHTOB TPEYrOJIBHUKOB C HCIIOJIb30BAHUEM
TPUTOHOMETPUYECKUX COOTHOIIEHNH. DOpMyIBl MIIOMIAIN TPEYroabHUKA, NapajljiesorpaMma U ero
YaCTHBIX BHUJAOB, (OPMYINbI JUIMHBI OKPY)KHOCTHM W IUomaau kpyra. CpaBHEHHME UM BBIUYMCIICHHE
momasnei. Teopema [Tudaropa.

Paccrosinusi. Pacctosinue Mexay ToukaMu. PaccTosiHie OT TOYKH 10 TPSIMOM.

l'eomerpuueckue mnoctpoeHus. [‘eomeTpuyeckre TMOCTPOEHUS Uil WIUTIOCTPAIIMM  CBOMCTB
reoMeTpuueckux Guryp. MHCTpyMEeHTHI U1 HOCTPOCHUM: IIUPKYIIb, TUHEIKA, YTOIbHUK.
I'eomeTpuueckune nmpeodpazoBaHus

IIpeoopazoBanus. [lonstue mnpeoOpazoanus. llpencraBieHne o MeTanpeAMETHOM TMOHSATHU
«rpeoOpa3zoBaHUE.

BexkTopbl M KOOPAMHATHI HA IJIOCKOCTH

BexkTopsl. [lonsTue BexkTopa, 1eHCTBUS HaJl BEKTOPAMHU, UCIIOJIB30BaHUE BEKTOPOB B (hU3HKE
Koopmunatbl. OCHOBHBIE TOHATHS, KOOPAMHATBI BEKTOPA, pACCTOSHUE MEXKIY TOYKAMH.
Koopaunatsl cepennnbl OTpe3Ka.

HUcropust mareMaTuKH BO3HMKHOBEHME MAaTEMaTUKHU KaK Hayku, 3Tamnbl €€ pa3BUTHSA. OCHOBHBIE
paszensl MaTeMaTUKU. Beraaronimecs Ma TeMaTUKU M MX BKJIAJ B pa3BUTHE HAayKu. BeCKOHEYHOCTH
MHOKECTB a MPOCTHIX yucen. Yucna W JUIMHBI OTpe3koB. ParmonanbHble yucna. [lotpeOHOCTH B
uppanuonanbueix yncnax. llkona IMTudaropa. 3apoxaeHue anreOpsl B Heapax apupMETHKU. Ali-
Xopesmu. Poxxnenue OykBeHHo# cumBosuku. [1. @depma, @. Buer, P. [le kapt. Mcropus Bompoca o
HaxoxaAeHuu (GopMmyn KopHell anrebpandeckux ypaBHEHUU cTemeHel, O0oibmux udeTeipéx. H. Tap
tanbs, Jx. Kapmano, H. X. AGenb, O. T'anya. IlosBneHue meroma KOOPIWHAT, MO3BOJISIOIIETO
MIEePEeBOJIUTH T€OMETPUIECKHE 00BEKTHI Ha sI3bIK anreOpshl. [losBnenue rpaduxos dyukuwmii. P. Jlexaprt,
I1. ®depma. [lpumepsl pazauuHbIX cucTeM KoopauHaT. 3anada Jleonapao ITuzanckoro (Gubonauun) o
Kposukax, uucia @dubonauun. 3amaya o MmaxMaTHOH Jocke. CXOAMMOCTb T'€OMETPHUECKON
nporpeccuu. MIcToku Teopuu BEpOSITHOCTEN: CTPAaXx0BOE J1EJ10, azapTHbie Urpsl. [1. depma, b. [Tackans,
S. bepnymmu, A. H. Koamoropos. Ot 3emnenenus k reomerpun. [Iudarop u ero mkona. Panec,
Apxumen. [1naton u Apucrorens. [locTpoeHre NMpaBUIIbHBIX MHOTOYTOJIBHUKOB. TpHUCeKUns yria.
KBagpatypa kpyra. YaBoenue kyOa. Mcropusi umcna m. 30J0TO€ CeueHHe.

«Hauana» EBxmupma. JI. Ditnep, H. W. Jlob6aueckuil. Mcropus msaroro mocrynara. ['eomerpus u
UCKycCTBO. ['eoMeTprueckre 3aKOHOMEPHOCTH OKPYXAIOIIEro Mupa. ACTpOHOMHUS U reoMeTpus. Yto
U Kak y3Haiu AHakcarop, OpartocheH u Apucrapx o pazmepax Jlynsl, 3emnu u Connua. Paccrosiaus
ot 3emnu 10 Jlynsl u ConnHua. M3mepenue paccrostHus ot 3emun 10 Mapcea. Ponb poccuiickux



yu€HbIX B pazButuu Matemaruku: JI. Diinep, H. U. JloGauesckuii, I1. JI. Yebpmmes, C. B. KoBanesc
kasg, A. H. Koamoropos. Maremaruka B paszButum Poccuu: Ilérp |, mikosa maremarnuyeckux u
HaBUTALKUX HAYK, pa3BUTHE poccuiickoro ¢uora, A. H. Kpeuos. Kocmuueckas nporpamma u M. B.
Kenaprm.



3. Kaneﬂuapﬂo-TeMaTuquKoe IJIAHUPOBAHUE C YKA3AHUEM KOJIHYECTBA YaC0B, OTBOAUMbBIX HA OCBOCHUE KaK/I0il TeMbI.

7 KkJ1acc, 2 yaca B HejeJ10, 68 yacoB

Howmep Conepxanue KomngectBo | [lmanupyemsblie pe3ynbTaThi(6 mom uucie 0aa | XapakTepUCTHKAa OCHOBHBIX BUIOB JEATEILHOCTH
napa- y4eOHOTO 4acoB ooyuarowuxcs ¢ OB3) yueHuKa (Ha ypOBHE YUEOHBIX ICHCTBUN) (8 mom
rpada Marepuania (Tema yucne 0 ooyuarowuxcsa ¢ OB3)
ypoKa)
I'naa |. HauyanbHble reomerpuyeckue cBegeHusi (10 yacon)
1,2 IIpsimast 1 OTPE30K. 2 Jonstcnul 3nams/nonumams: onpenenetne | OOBACHSITH, 9TO TAKOE OTPE3OK, Jyd, YroJl, Kakue
JIyd u yron TOYKH, IPSIMOIL. OTPE3Ka, JIy4a, yIia; burypst Ha3bIBAIOTCS  PaBHBIMH,  Kak
3 CpaBHeHune 1 C/IMHHUIIBI H3MEPEHHS OTPE3Ka, YIIIa, CPaBHUBAIOTCS 1 U3MEPSIOTCS OTPE3KHU H YIJIBI,UTO
OTPE3KOB U YIJIOB OIpEIEIEHNE BEPTUKAIBHBIX M CMEXKHBIX TaKkoe rpaJyc U rpagycHas Mepa yriia, Kakoi yro
4,5 Wsmepenne 3 YTJIOB, UX CBOICTBA; pachpesielieHue Ha3pIBACTCA  NPAMBIM,  TYNBIM,  OCTPBIM,
OTPE3KOB. IePHEHIUKY/IAPHBIX IPIMBIX; pa3BEPHYTBIM, YTO TaKOE CepeluHa OTpe3Ka |
W3mepenne yrios Jlonsicnst ymems: 0G03HAUATH TOUKH, OuccekTpuca yria, KakKWe YIIIbI Ha3bIBAOTCS
6 [eprieHuKyIIpHBIE 2 OTPE3KH H IPSMBIC HA PHCYHKE, cpapHmBarp | CMEKHBIMH M Kakie —  BEpTHKAIbHBIMM;
MpsiIMbIE OTPE3KH H YIJIBL, C TOMOIIBIO TPAHCIIOPTHpA (bovayanOBaTL 1 000CHOBBIBATh YTBEPXKJIECHUS O
Perrenue 3aau 1 HPOBOJIHTE GHCCEKTPHCY yriia; H306paxcars | CBOHCTBAX CMEXKHBIX M BEPTUKAIBHEIX YIJIOB;
KoHTponbHas 1 HIpAMOH, OCTPHIH, TYIIOM H PA3BEPHYTHIA OOBSACHATH,  KaKhe  MpsMble  Ha3bIBAIOTCA
paGota Ne 1 VTITBL; NEePIEeHIUKYISIPHBIMH; q)opMmepE)BaTb u
000CHOBBIBATh YTBEP)KJICHHE O CBONCTBE JMBYX
OpsIMBIX,  MHEPHEHAMKYISPHBIX K  TpPETbew;
u3o0paxkaTb M paclo3HaBaTh  yKa3aHHbIE
npocreiiue (GUryppl Ha 4epTexax; peuarb
3aJa4d, CBSI3aHHBIE C 3TUMU MpOCTEHIIUMU QUry
pamu
I'nasa Il. Tpeyroabuuku (17 yacos)
1 [TepBrlii mpu3HaK 3 Jonsicnvl 3nams/nonumams: onpeneneaue | OObACHSATS, Kakast durypa  HazbIBaeTcA
paBeHCTBa TPEeYroJbHUKA, BUABI TPEYrOJIbHUKOB, TPEYrOJbHUKOM, YTO TaKO€ BEPIIHHBI, CTOPOHBI,
TPEYroJbHUKOB IPU3HAKU PABEHCTBA TPEYTOJIbHUKOB, yIIbl U TEepUMETpP  TPEYrojbHUKA, KaKoM
2 Menuansi, 3 CBOICTBA paBHOOEIPEHHOTO TPEYTOJIbHUKA, | TPEYTrOJILHUK HA3bIBAE€TCS PAaBHOOEAPEHHBIM U
OUCCEKTPUCHI U olpeieieHne MeIuaHbl, OUCCEKTPUCHI, KaKOll — paBHOCTOPOHHHM, KaKue TPEYroJIbHUKH
BBICOTHI BBICOTHI; /]0101cHBL yMemp: 1300paxathb Ha3bIBAIOTCS paBHbBIMU; n300paXkaTh u




TPEYroJIbHUKA

Bropoit u Tpetuit

TPEYrOJIbHUKH U HAaXOIUTh UX IIEPUMETP;
CTPOUTH OUCCEKTPUCY, BBICOTY U MEIUAHY

pacrno3HaBaTh Ha 4epTeXaxX TPEYroJbHUKH M UX
SNIEMEHTHI;  (QOpMyTUpOBaTH M JOKa3bIBATh

MPU3HAKU TPEYroJIbHUKA; TOKa3bIBaTh MPU3HAKU TEOPEMBI O MPU3HAKAX PABEHCTBA TPEYTrOJbHUKOB;
paBeHCTBa PaBEHCTBA TPEYrOJIbLHUKOB; OOBSICHATh, YTO HA3bIBACTCS MEPHEHAUKYISPOM,
TPEYrOJIbHUKOB MPOBEIEHHBIM U3 JAHHOW TOUKH K JAHHOW IPSMOM;
3amauun Ha dbopmynupoBaTh W JOKa3blBaTh TEOPEMY O
MIOCTPOECHHE NEPICHIUKYISAPE K TIPSIMOHN; OOBSACHATH, KaKHE
Pemenue 3agau OTPE3KH Ha3BIBAIOTCS MEIUAHOM, OMCCEKTPUCON U
KontponsHas BBICOTOM  TpeyrojbHHKa; (QOpMYyIHpOBaTH |
pabora Ne 2 JIOKa3bIBaTh TEOPEMBI 0 CBOMCTBax
PaBHOOEIPEHHOTO TPEYrOJbHUKA; PelIaTh 3a4a4Hu,
CBsI3aHHBIC c MIpU3HAKAMU paBeHCTBa
TPEYroJIbHUKOB U CBOMCTBAMHU PaBHOOEIPEHHOTO
TpeyrojabHuKa; (popmMynupoBaTh oOIpeAeseHUe
OKPY)KHOCTH; OOBSCHATH, YTO TakKoe IEHTP,
paamyc, Xopjla U IUaMETp OKPYKHOCTH; periaTh
MpocCTelINe 3a/1aud Ha TOCTpOeHue (MMOCTPOCHHE
yria, paBHOTO JaHHOMY, TOCTPOECHUEOUCCEKTPUCHI
yria, IIOCTPOEHUE
NEePHEHANKYJISPHBIX MPSAMBIX, IIOCTPOEHUE
cepequHbl OTpe3Ka) W OoJsiee CIOXKHBIE 3a7ayH,
HCIIOJIb3YIOIINE YKa3aHHbIE MIPOCTEMNIINE;
COIIOCTABJIATh MOJYYEHHBIA PE3yJbTaT C
YCIIOBUEM 3a/1ayd; AHAJIM3UPOBATH BO3MOYKHBIE
ciy4yau
I'nasa |1l. [TapangaenbHbie npsimbie(13 yacos)
[Ipuznaku Jonscnol 3Hamv/nonumams: ONpeneIeHue DopMynHpoOBaTH ONPEAEIECHUE MTapalIeIbHbIX
napajuieIbHOCTH napajuieabHbIX IPSIMBIX, UX CBOMCTBA U MPSIMBIX; OOBACHATD C TIOMOIIBIO PUCYHKA, KaKHe
JIBYX MPSIMBIX MPU3HAKY; yribl, 00pa3oBaHHbIC IPU MTEPECEUCHUH JIBYX
Akcuoma Jlonocnvt ymems: I0Ka3bIBaTh HA PUCYHKE MPSIMBIX CEKYIIEH, Ha3bIBAIOTCS HAKPECT
napajuieIbHbIX napbl HAKPECT JEXKAINX, COOTBETCTBEHHBIX, JeXalMMU, KaKhe — OJJHOCTOPOHHUMU U KaKue
MIPSIMBIX OJIHOCTOPOHHUX YTJIOB, I0OKa3bIBaTh — COOTBETCTBEHHBIMH; (POPMYIHUPOBATH U

Pemenue 3agau

IMPU3HAKH MApATJICIIbBHOCTH ABYX MPAMBIX;

AOKa3bIBATh TCOPEMBI, BhIPAKAIOINEC [TPU3HAKU




KontponbHas
pabora Ne 3

NapajIeIbHOCTHU JIBYX MPSAMBIX; OOBACHATH, YTO
TaKO€ aKCMOMBI T€OMETPUHU U KAKUE aKCUOMBI yXKe
UCTIOJIb30BAIMCH paHee; POPMYIUPOBATH AKCHOMY
NapaJuIeJIbHBIX MPSMBIX U BBIBOJAUTD CIEICTBUS U3
He€; HOpMyTUpPOBaATh U I0KA3BIBATH TEOPEMBI O
CBOMCTBaX NapajuleIbHBIX IPSIMbIX, 00OpaTHbIE
TEOpeMaM O MPU3HAKaX MapaJlIeIbHOCTH,
CBSA3aHHBIX C HAKPECT JIeXKAIMMH,
COOTBETCTBEHHBIMU U OJJHOCTOPOHHUMH yTJIamH,
B CBSI3U C 3TUM OOBSICHSTH, YTO TAKOE YCIIOBUE U
3aKJIIOUYEHUE TEOPEMBI, Kakas TeopemMa
Ha3bIBaCTCs OOPATHOM MO OTHOIIEHUIO K TAHHOM
TeopeMe; OOBSICHATh, B UEM 3aKIHOYAETCS METO]
JI0Ka3aTeNbCTBA OT MPOTHUBHOTO: (HOPMYIUPOBATH
U TOKa3bIBaTh TEOPEMBI 00 yrilax CCOOTBETCTBEHHO

napajuieIbHbIMU "
NEPNECHIUKYIAPHBIMA  CTOPOHAMH; IPUBOJUTH
IIPUMEPBI UCIIOJIB30BAHUS 3TOI0 METOJA; PeIlaTh
3aJa4d Ha BBIUYMCJICHME, JOKA3aTCIBCTBO U
IIOCTPOCHHE, CBS3aHHBIE C IMAPAJICIBHBIMU
IPSIMBIMU

I'naBa IV. CooTHOLIIEHHS] MeKIY CTOPOHAMH M YIJIaMHU TpeyroJbHuka (18 yacoB)

Cymma yriioB
TPEeYroJbHUKa

2

CooTHOIIEHUS
MEX1y CTOPOHAMH U
yriamu
TPEyroJbHUKA

3

KonTposbHas
pabota Ne 4

IIpssMoyronbHbIE
TPEYrOJIbHUKU

ITocTtpoenue

Jlonsicnvl 3nams/noOHUMamsb: COOTHOILICHUE
MEX1y CTOPOHAMU U yIiIaMH TPEYroJIbHUKA,
TEOpEMY O CyMME YIJIOB TPEYTOJIbHHKA;
ompeJeNeHrue IPSIMOYTroJILHOTO
TPEeYroJbHUKA, €ro CBOMCTBA U MIPU3HAKU
Jo1KHbI yMeTh: I0Ka3bIBaTh TEOPEMY O
CyMME yTJIOB TPEYroJbHUKA; 3HATh , KAKOI
yrOJI Ha3bIBAETCS BHEIIHUM YTJIOM
TPEeYroJbHUKA; TPUMEHSTh IPU3HAKU
NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB K PELICHUIO
3a/1a4; CTPOUTH TPEYTOJIbHUKHU 10 TPEM

®opMynupoBaTh U OKA3bIBATH TEOPEMY O CyMMeE
YIJIOB TPEYTOJIbHUKA U €€ CIeICTBHE O BHEIIHEM
yIJie TPEYroJbHUKA, TMPOBOJUTH KIACCH(PUKAIIIO
TPEYroJbHUKOB MO YyriaMm; (opMyaupoBaTh u
JIOKa3bIBaTh TEOPEMY O COOTHOIICHHSX MEXIy
CTOPOHAMH W YIJIaMH TpPEYrojbHUKA (IIPSIMOE M
oOpaTHOE YTBEp)KACHHs) W CIEACTBUS W3 HEE,
TEOpeMy O  HEpPaBEHCTBE  TPEYroJIbHHKa,
¢opmynupoBaTh M  JIOKa3blBaTb TEOPEMBI O
CBOMCTBAaX  MPSMOYTOJIBHBIX  TPEYroJbHHKOB
(MpsAMOYTOJIBHBIN TPEeYTrobHUK ¢ yriaoM 30°,




TPEYroJbHUKA 110
TPEM DIIEMEHTAM

OJICMCHTAaM.

IIPU3HAKU paBeHCTBa IIPSAAMOYTOJIBHBIX
TPEYroJIbHUKOB); (POPMYTUPOBATH OIpEaCIICHUS

Pemenue 3amau 3 paccTosiHUS OT TOYKH JI0 TMPSMOW, PacCTOSHUS
Kontponbhas 1 MEXAy Iap aUIeJbHBIMU M[PSAMBIMU; peEIIaTh
pabora Ne 5 3a/1aud  Ha BBIYMCJICHUS, JO0Ka3aTeIbCTBO U
[ToBTOpEHME. 10 IIOCTPOEHUE, CBS3aHHBIE C  COOTHOLICHUSAMH

Pemenwue 3amau MEX]Ty CTOPOHAMH U YIJIaMU TPEYTOJIbHUKA U pac

CTOSTHHEM MEXIY ITapalIeIbHBIMU MIPSIMBIMHU, IIPU

HE0OX0IMMOCTH TPOBOAMTD O X0y PELICHHS
KJace 2 yaca B HeJeJo, 68 yacon
Howmep Conepxanne KomuyectBo | Ilmanupyemsbie pe3ynbTaThl(6 mom yucie 01 | XapaKTepUCTHUKA OCHOBHBIX BHJIOB JESATEIHHOCTH
napa- y4eOHOTO 4acoB ooyuarowuxcs ¢ OB3) y4eHHKa (Ha ypoBHE yUeOHBIX ACHUCTBUN) (6 mom
rpada Matepuania (TemMa yycne ons obyyarowuxcsa ¢ OB3)
ypoxka)
I'naBa V. Yerpipéxyroabuuku (14 yacon

1 MHOTOYyroibpHUKH 2 Jlonsicnvl 3namv/nonumamas: OOBACHATD, YTO TaKOE JIOMaHasi, MHOTOYTOJIbHUK,
HavanbHble MOHATHS U TEOPEMBI TEOMETPUU. | €TO BEPLIMHBI, CMEXKHBIE CTOPOHBI, TUATOHAJIH,
MHOTOYTOJILHUKU. OKPY>KHOCTb U KPYT. n300paxaTh U pPacro3HaBaTh MHOTOYTOJbHUKU Ha

2 [Tapannenorpamm u 6 Jlonsicnvl 3namv/nonumamas: yeprexax; MOKa3bIBaTh AIIEMEHTHI
Tpaneuus YetbipexyroasHuk. [lapannenorpamm, ero MHOTOYTOJIbHUKA, €r0 BHYTPEHHIOIO U BHEUIHIOIO
CBOMCTBA U MpU3HaKU. [IpIMOYyroyibHUK, obnactu; dbopMynupoBathb ompenesieHue
KBaJIpat, poMO, UX CBOWCTBA U MPU3HAKH. BBINYKJIOTO MHOTOYTOJIbHMKA; H300pakaTh H
Tpamneuus, paBHOOEIPEHHAS TPAMELIHSL. pacrmo3HaBaThb  BBINYKIBIE W HEBBIMYKIIbIC

MHoroyrojasHuKU. Beinykiibie
MHOTOYrojpHUKHA. CyMMa yIjIoB BBITYKJIOIO
MHOT'OYTOJIbHUKA. BIincaHHble U ONMCaHHbIE
MHOTOYroiabHUKH. [IpaBuiIbHBIE
MHOT'OYTOJIbHUKH.

MHOT'OYT'OJIbHUKH, (bOpMy.]'II/IpOBaTB Hn JO0Ka3bIBaThb
YTBCPIKACHUA (6] CYMMC YIUIOB  BBIITYKJIOTO
MHOTI'OYroJIbHUKa U CyYMMC €I'0 BHCHIHUX YTJIOB,

OOBSCHATS, Kakie€  CTOpPOHBl  (BEpLIMHBI)
4eThIPEXYrOJIbHUKA Ha3bIBAIOTCS
HPOTHBOIOJIOKHBIMHU; dbopmynupoBaTh
ONpeseieHNsl  Mapajulejorpamma,  Tpamleluy,




[IpssMOyronbHUK,
pom0, KBazpat

Pemenue 3azau

paBHOOEIPEHHOW W TPSAMOYrOJbHOW Tpamenui,
IpsIMOYroJIbHMKA, poM0a, KBajpaTa; U300paxarb
U paclo3HaBaTb  3TU  YETHIPEXYIOJIbHUKY;
dbopmynMpoBaTh U JIOKa3bIBaTh YTBEPKIEHUS 00
UX CBOHCTBaX M IpU3HAKAaX; pellaTh 3ajJjauyd Ha
BBIUMCIICHUE, [JOKa3aTelIbCTBO U IOCTPOEHHUE,
CBSA3aHHbBIC C 3TUMU BUJIAMU YETHIPEXYTOJbHUKOB;
OOBSACHATh, Kakue JB€ TOYKM Ha3bIBAIOTCA
CUMMETPUYHBIMU OTHOCUTENILHO MPSIMON (TOYKH),
B KakoM  ciydyae  ¢urypa  Has3bIBaercd
CUMMETPUYHON OTHOCHUTEIBHO NMPSAMOU (TOUKH) U
YTO Takoe€ OCh (LEHTP) CHUMMETPUU (UTYpPHI;
NPUBOJUTH TpUMEPbl  QuUryp,  oOnazarouux
0CeBOM (LIEHTPaJIbHOI) CUMMeTpueH, a Takke
IIpUMEPBl OCEBOM M ILIEHTPAJIbHON CUMMETPHI B
OKpYXKarolel Hac 00CTaHOBKE

KontponbHas
pabora Ne 1
I'aasa VI. ILtomans (14 yacos)
IInmomane Harnsanssle npencraBieHus o
MHOTOYT'OJIbHUKA POCTPAHCTBEHHBIX TeNax: Kyoe,
napasuiesienumnene, npusMe, nupamue, mape,
cdepe, konyce, muuHape. [Ipumepsr
ceuenuil. [Tpumepsl pa3BepTok.
Tpeyronbauk. Teopema Daneca.
[Tnomau [Tnomans napanienorpamma, TpeyrojabHUKa U
napasuiesorpaMma, Tparneuuu.
TPEeYroJbHUKa U
Tpanenuu

Teopema IIudaropa

Teopema [Tudaropa. [IpusHaku paBeHcTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

Pemenue 3agau

KoHnTtponpHas
pabota No 2

OOBACHATb, Kak MPOU3BOJUTCS  U3MEpPEHHE
Iomanein MHOTOYTOJIbHUKOB, KaKue
MHOTOYTOJIbHUKH Ha3bIBAKOTCS PABHOBEJIMKUMU U
KaKhe — PaBHOCOCTaBJICHHBIMU; (GOPMYIUPOBATH
OCHOBHBIE€ CBOMCTBA ILIOIIAJEH U BBIBOJUTH C UX
MOMOIUIBI0 (GOPMYJIBI TUIOIIAIeH TIPSIMOYTOJIbHUKA,
napajiejorpaMmma, TPEYrOJIbHHKA, Tpareluu;
dbopMynupoBaTh M JIOKa3bIBaTh TeopemMy 00
OTHOLLIEHUH JIomanein TPEYroJIbHUKOB,
UMEIOLIUX [0 PaBHOMY YIiy; (OpMyIupOBaTh U
noka3biBaTh Teopemy lludaropa u obpathyio eif;
BBIBOAUTh  (opmyny ['epona s mumomaiu
TPEYroJIbHUKA; pelaTh 3a/adyd Ha BBIYHUCIICHUE U
JIOKa3aTeNbCTBO, CBSI3aHHBIE €  (popMyIaMu
wioniaaei u reopemoit [udaropa




I'nasa VII. [lono6ubie Tpeyroabuuku (19 yacos)

Ornpenenenue JonsicHol 3Hamv/noHuMamas:
10100HBIX [Tono6ue TpeyroabHUKOB; KOAPPUIUEHT
TPEYTrOJIbHUKOB noao0Owus. [Ipuznaku nompoous
[Tpu3Haku moao0ust TPEYrOJAbHUKOB. CBA3b MEXKIY IIOLIAISIMU
TPEYTrOJIHLHUKOB 1oI00HBIX (uUryp.
KoHuTponsHas Cpenusisi TMHUS TPEYroJIbHUKA.
pabora Ne 3 [IponoprmoHaBHEIE OTPE3KH B
[IpumeneHue PSIMOYTOJIBHOM TPEYTOJILHUKE
moo0us K
JI0Ka3aTeIbCTBY
TEOPEM U PEIICHUIO
3amad
CooTHoIIeHUs Jonscuvl 3namov/nonumams:
MEXTy CTOpOHAMH U Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC
yrJIaMu OCTpOTO yIJia MPsIMOYTOJIbHOTO TPEYroJIbHUKA
IPAMOYTOJIBHOTO u yrios ot 0° no 180°; mpuBenenue K
TpPeYrojJbHUKa OCTPOMY YTIIy.
KonTposbHas
pabota Ne 4

OOBACHATH  NOHATHE  MPONOPLUOHAIBHOCTH
OTPE3KOB; (bopMyIMpoBaTh onpeaeneHus
NOJOOHBIX TPEYrOJbHUKOB M KOA(PPHUIUEHTA
nof00ust; GopMyIMpPOBaTh U JJOKA3BIBATHTEOPEMBI:
00 OTHOIIIEHUHU TJI0IA e MOA00HBIX
TPEYTrOJIbHUKOB, 0 IpU3HaKax o100ust
TPEYTOJbHUKOB, O CpPEAHEN JTMHUM TPEYroJbHHKA,
O TIepeceueHUU MeAWaH TpPEeyroyjbHUKA, O
MPONOPLUOHANIBHBIX OTPE3KaxX B MPSAMOYTOJIbHOM
TPEYrOJbHUKE; OOBACHATh, UYTO TaKOE€ METOJ
noj00us B 3a/1a4ax Ha MOCTPOEHHUE, U TMPUBOAUTD
MpUMEpPHI IPUMEHEHHUS 3TOTO METO/Ia; OOBACHSITH,
KaK MOXHO HCIIOJIb30BaTh CBOMCTBAa MOJOOHBIX
TPEYrOJbHUKOB B M3MEPUTEIbHBIX paboTax Ha
MECTHOCTH; OOBSCHATh, KaK BBECTH MOHSATHE
noao0us JUTSt MIPOU3BOJIHHBIX buryp;
bopMynupOBaTh ONPENEICHUS U UIUTIOCTPUPOBATH
MOHATHSI CUHYCA, KOCHHYCa M TaHI'€HCa OCTPOro
yria npsSMOYTOJBHOTO TPEYrOJbHHKA; BBIBOIAHUTD
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO H
3HAYEHUS CUHYCa, KOCUHYCA U TaHT'€HCA JJISYIJIOB
30°, 45°, 60° pemarb 3agadyu, CBS3aHHBIE C
101001eM TPEeYTroJIbHUKOB, JJISl BEIYMCICHHUS
3HaYeHUN TPUTOHOMETPUUYECKUX byHKIUH
MCIO0JIb30BaTh KOMIIBIOTEPHBIE IPOTrPaAMMBbI

I'nasa VIII. OkpyxkHocTs (17 yacos)

Kacarenpnas
OKPYXHOCTH

Honscnvl 3namov/nonumama:

OxpyxHocTb 1 Kpyr. LlenTp, paguyc,
muamertp. Jyra, xopaa. Bzaumuoe
PacCIOJIOKEHUE TIPSIMOU U OKPYKHOCTH, IBYX

HccnenoBaTh B3aMMHOE PacIoOJIOKEHUE MPSMON U
OKPY)KHOCTH;  (OPMYJIHUPOBATH  OINpE/EICHUE
KacaTeJIbHOU K OKPYKHOCTH; (POPMYJIMPOBATH U

JIOKa3bIBaTh TEOPEMBI: O CBOMCTBE KacaTeIbHOMU, O




okpyxxHocTel. KacarenpHas u cexyas K
OKPY>XHOCTH, PABEHCTBO KacaTeIbHBIX,
IMPOBCACHHLIX 13 OI[HOI71 TOYKH.

LenTpanbHbie 1
BIHUCAHHBIC YIJIbI

JonsicHol 3Hamv/noHumamas:
LlenTpanbHbIi, BIUCAHHBIN YTOJI; BEJIMYMHA
BIIMCAHHOIO yriia. Merpudeckue
COOTHOIIIEHUS B OKPYKHOCTH: CBOMCTBA
CEKYIINX, KaCaTEIbHbIX, XOP/.

Yersipe
3aMedaTeIbHbIE
TOYKH
TPEYroJIbHUKA

JonsicHol 3Hamv/noHumamas:
BaMeaneHLHBIe TOYKHN TpGerJ'H)HI/IKaI TOYKHN
IIEPECECYCHNS CEPEANHHBIX IIEPIIEHINKYIAPOB,
ouccekTpuc, meauad. CBOHCTBO OMCCEKTPHUCHI
yrila ¥ CEPeIMHHOTO MEePIEHIUKYIISIPA.

Brucanuas u

Honstcnvt 3namov/nonumams: OKpyKHOCTbD,

OTIHCAaHHAas BIIMCAHHAs B TPEYTOJIbHUK, U OKPY>KHOCTH,
OKPY>KHOCTH OTIMCaHHasl OKOJIO TPEYTOJIbHUKA.
Pemrenue 3agau
KonTposbHas Jonsxcnovt ymems: 101b30BaTHCA
pabora Ne 5 FEOMETPUYECKUM S3bIKOM ISl OTIMCAHUS

MIPEMETOB OKPYKAIOIIETO MUPA;
pacro3HaBaTh T€OMETPUUIECKUE (PUTYPHI,
pasnyaTh X B3aMMHOE PACIIOJIOKCHHE;
n300paxaTbh reoMeTpuiecKkue purypsi,
BBITIOJTHATH YEPTEXKU IO YCIOBHIO 33a4u;
OCYILIECTBIISITh TPeoOpazoBanus Guryp.
BrruuciasaTe 3HaYCHHUS] TEOMETPHYCCKHIX
BEJIMYUH (JIJIH, YIJIOB, IJIONIa/1ei ),B TOM
YUCIIe U1 YIII0B OT 0° 1o 180°; OIPEACIISTH
3HAUEHUs] TPUTOHOMETPUYECKUX (PYHKIIHIA 1O
3a/IaHHBIM 3HAUYEHHSIM YIIIOB; HAXOAUTh
CTOPOHBI, YTJIbl U IJIONIAU TPEYTOJIbHUKOB,

MpU3HAKE KacaTeJIbHOM, 00 OTpe3Kax
KacaTeJlbHbIX, IPOBEAEHHBIX M3 OJHOW TOYKHU;
bopMynUpOBaTh MOHATUS IEHTPATBHOTO yIriia H
rpaaycHoi MeEpBI JIyTH OKPY>KHOCTH;
dbopmynupoBaTh U JOKa3bIBaThb TEOPEMBI: O
BIIMCAaHHOM yTJIe, O TIPOU3BEACHUH OTPE3KOB
MepeceKarmuxcs  xopa;  (QopMynupoBarb U
JIOKa3bIBaTh TEOPEMBI, CBSI3aHHEIE c
3aMeYaTeIbHBIMA  TOYKAMH TPEYroJIbHUKA: O
OuccekTpuce yria U, Kak CIEICTBHE, O
MEePECEUCHNH  OWCCEKTPHUC  TPEYTrOJbHHUKA; O
CEepPEeIMHHOM TMEPHEHIUKYIApEe K OTPE3Ky M, Kak
CIIEICTBHE, 0 MepPECCUCHUH CEPEIMHHBIX
MEePIEHANKYISIPOB K CTOPOHAM TPEYroJIbHUKA, O
MIEPECEUCHUH BBICOT TPEYTOJIbHHUKA;
bopMyITHpOBaTh ONPECIICHHS] OKPYKHOCTEH,
BIUCAHHOW B MHOTOYTOJIbHUK W OTMIMCAHHOW OKOJIO
MHOTOYTOJIbHUKA; (OPMYJIMPOBATH U IOKA3bIBATh
TEOPEMBI: 00 OKPYKHOCTH, BITUCAHHOU B
TPEYroJbHUK; 00 OKPY)KHOCTH, OTTUCAHHOM OKOJIO
TPEYTroJIbHUKA; O CBOMCTBE CTOPOH OMMCAHHOTO
YEeThIPEXYTOJIbHUKA; O CBOMCTBE YIJIOB
BIMCAHHOIO YETHIPEXYTOJbHHUKA; pElIaTh 3aJa4l
Ha BBIYMCIICHHUE, JOKA3aTEIbCTBO U ITOCTPOCHUE,
CBSI3aHHBIE C OKPYKHOCTBIO, BIUCAHHBIMHU U
OINMCAaHHBIMU TPEYTOJIbHUKaMU U
YeThIPEXYTOJIbHUKAMU; UCCIIEA0BAaTh CBOMCTBA
KOH(MUTYpalnii, CBA3aHHBIX C OKPYKHOCTBIO, C
MOMOIIbI0 KOMIBIOTEPHBIX MPOTPAMM




JUIMHBI JIOMaHbIX, YT OKPYXKHOCTH,
IUTOIAeH OCHOBHBIX T€OMETPUYECKUX HUTYp
U GUryp, COCTaBICHHBIX U3 HUX.

PemaTh reomerpuueckue 3a1a4m, ONUPasiCh
Ha W3Y4EHHBIE CBOMCTBA (DUTYP M OTHOIICHHH
MEX/1y HUMH, IPUMEHSSI IOTIOJTHUTEIbHbIE
MOCTPOEHHS, aNreOpandecKuil anmapar,
coobpaxenus: cummerpun. [IpoBoauTh
JI0Ka3aTeNIbHbIE PACCYXACHUS MTPU PELICHUH
3aJad, MCIO0JIb3ys U3BECTHBIE TEOPEMBI.
Pemrats npocreimme MmIaHuMeTpUYECKHE
3aJa4y B IPOCTPAHCTBE.

KJjacc 2 yaca B HeJeJo, 68 yacon

Howmep Conepxanne KomuuectBo | Ilmanupyemsbie pe3ynbTaThl(6 mom yucie 01 | XapaKTepUCTHUKA OCHOBHBIX BHJIOB JCSATEIHHOCTH
napa- y4aeOHOTO 4acoB ooyuarowuxcs ¢ OB3) y4eHHKa (Ha ypOBHE y4eOHBIX ACHUCTBUIN) (6 mom
rpada Marepuana (Tema yucne 0 ooyuarowuxcsa ¢ OB3)
ypoKa)
I'nmasa IX. BekTopsl (84acos)

1 [TonsiTre BekTOpa 2 Jlonstcnbl ymems: onepupoBaTh ¢ BEKTOPaMHU:

2 Crnoxenue u 3 HAaXOJUTh CyMMY U Pa3sHOCTb JBYX BEKTOPOB, | DopMyrupoBath oTpeeseHus "
BBIYMTAHUE 3alaHHBIX T€OMETPUYECKH, HAXOAUTD BEKTOD, | MILIFOCTPUPOBATh MOHSATHS BEKTOpA, €ro JJIMHBI,
BEKTOPOB paBHBIIM MPOU3BEACHUIO 33JAaHHOTO BEKTOPA KOJUTHHEAPHBIX u pPaBHBIX BEKTOPOB;

3 YMHO)EHnEe 3 Ha YUCJIO; MOTHBUPOBATh BBEICHHE MOHITUA U JEHCTBUH,
BEKTOpA Ha YUCJIO. HAXOJMTH ISl BEKTOPOB, 3a/IaHHBIX CBSA3aHHBIX C BEKTOPAMH, COOTBETCTBYIOIIMMHU
[Ipumenenue KOOPAMHATAMU: AJIMHY BEKTOPA, KOOPAUHATHI | MPUMEPaMH, OTHOCSAIIMMUCA K  (QH3HYECKUM
BEKTOPOB K CYMMBI ¥ pa3HOCTH JIByX U 00Jiee BEKTOPOB, BEKTOPHBIM BEIMYMHAM; MPUMEHSITh BEKTOPHI U

PCHICHUIO 3a1aY

KOOpAWHATHBI IPOU3BCACHUA BEKTOPA HA

JeNCTBUA Hazg HUMH Ipu pCeUIICHUN




YHCII0, TPUMEHSS IPU HE0OXO0AUMOCTH
COYETATEIIbHBIN, IIEPEMECTUTEIIBHBIN U
pacnpenenuTeNIbHbIN 3aKOHBIL;

BBIYUCIITH CKAISIPHOE ITPOU3BEICHUE
BEKTOPOB, HAXOJUTh YroJI M€Ky BEKTOPaMHU,
YCTaHABJIMBATh IEPIIECHIUKYIISIPHOCTD
IIPSIMBIX.

BBINyCKHHK MOJIy4UT BO3MOKHOCTb:
OBJIAZIETh BEKTOPHBIM METOJIOM JUJISl PEILICHUS
3a/1a4 Ha BBIYMCIICHHUE U JI0KA3aTeNIbCTBO;
PUOOPECTH OTBIT BBHIIIOJHEHUS IPOEKTOB HA
TeMy «[IpuMeHeHre BEKTOPHOro METO1a IIPU
pEelIeHNN 3a/1a4 Ha BBIYHUCIICHUE U
JI0Ka3aTelIbCTBOY.

TCOMCTPUUCCKUX 3aaavd

I'naBa X. Metoa koopaunar (10 yacoB)

Koopnunatsl
BEKTOPA

[Ipocreiiue
3a/laui B
KOOpJIMHATaX

YpaBHeHus
OKPYXHOCTH U
MPSIMOU

Pemenue 3agau

KoHnTponsHas
pabora Ne 1

Honscnol ymemp: BEIYUCIATH JJIHHY OTpE3Ka
110 KOOPJMHATaM €T0 KOHIIOB; BBIYHUCIIATh
KOOPIMHATHI CEPEANHBI OTPE3Ka;
MCTIOJIL30BATh KOOPAMHATHBIN METO JUISt
U3y4YEHUS CBOMCTB MPSIMBIX U OKPY)KHOCTEHA;
3onpenensaTh NPUOIMKEHHO KOOPIUHATHI
TOYKH I10 €€ N300paKeHHUIO0 Ha KOOPJMHATHOM
IUIOCKOCTH

BBINyCKHUK MOTyYUT BO3MOKHOCTD:
40BaeTh KOOPAWHATHBIM METOJIOM PELICHUS
3a71a4 Ha BBIYMCIICHHUE U JIOKA3aTEIbCTBO;
PUOOPECTH OIBIT UCIOIB30BAHHUS
KOMITBIOTEPHBIX IIPOTPaMM ISl aHAJIN3a
YaCTHBIX CIy4aeB B3aMMHOTO PACIIOJIOKEHUS
OKPYXKHOCTEH U MPSIMBIX;

6) prOOPECTH OMBIT BHITOJIHEHUS
npoekToB Ha Temy «lIpumenenue

OOBACHATP UM WUIIOCTPUPOBATH  MOHSTHS
MPSIMOYTOJIBHOM CHUCTEMBI KOOPAMHAT, KOOPAHHAT
TOYKM M KOOPJAMHAT BEKTOpa; BBIBOAUTH U
UCIIOJIb30BAaTh TPU pELICHUU 3a7ady (QopMyJbl
KOOpJMHAT CepeMHbI OTPE3Ka, [UIMHBI BEKTOPA,
paccTosiHUA MEXAy IBYMsI TOYKAMH, YpPaBHEHHS
OKPY>KHOCTHU U IPSIMOI

OOBACHATH U WIUTFOCTPUPOBATH OHATHS
OPSMOYTOJIBHOM CUCTEMbI KOOPAWHAT, KOOPIMHAT
TOYKU U KOOPJMHAT BEKTOPA; BEIBOJUTH U
UCIOJIb30BATh MPU PEIIEHUH 3a]1a4 (OpMYIIbI
KOOpJMHAT CEPEIMHBI OTPE3Ka, IJIMHBI BEKTOPA,
pPacCTOSIHUA MEXY IByMsl TOUKaMH, YpaBHEHHUs
OKPY>KHOCTHU U IIPSIMOI




KOOPAWHATHOI'O MCTOJJa IpU PCIICHNHU 3aaa4

Ha BBIYMCIICHHUEC U J0KAa3aTCIbCTBO)).

I'naBa Xl. cooTHOIIEHUS MEXKAY CTOPOHAMHU M YIJIAMHU TPEYIOJbHUKA. CKAISIPHOC IIPOU3BEACHUEC BEKTOPOB (11 ‘l.)

Cunyc, KocuHYC, 3 Honscnvl 3namv/nonumamsp: CKajnspHOe DopMyIMpPOBATH U WLIOCTPUPOBATH
TAHTEHC, KOTAaHTE€HC npou3BeieHrne BeKTOpoB. CHHYC, KOCHHYC M | OIIPEIENICHHs CHUHYCa, KOCUHYCA, TAHT€HCA U
yria TaHreHc yria. TeopemMbl CHHYCOB U KOCHHY- KkoTaHrexca yrioB ot 0 1o 180°; BIBOAUTH
CooTHomeHus 4 coB. Pemenue tpeyronpHukoB. CkansipHoe OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO U
MEXy CTOPOHAMH U NPOM3BECHNE BEKTOPOB U €ro IpUMEHEeHHe B | (OpMyJIibl IpUBEAeHUS; (POPMYIHPOBATh U
yriamu reOMETPUYECKUX 3a7a4ax. JIOKa3bIBaTh TEOPEMbI CHHYCOB M KOCHHYCOB,
TpPEeYrojbHUKa NPUMEHSTH UX MIPH PEIICHUN TPEYTOJIbHUKOB;
CkansipHoe 2 00BSACHATH, KaK UCHOJIB3YIOTCS
MIPOU3BEICHNE TpUTOHOMETpHUecKHue GopMyIbl B
BEKTOPOB U3MEpUTENbHBIX padoTax Ha MECTHOCTH;
Pemenne 3agau 1 bopMyITHpPOBaTh ONPEICIICHUS YTIIa MEXKITY
BEKTOpPaMH U CKaJSIPHOTO MPOU3BEICHUS
KonTponsHast 1 BEKTOPOB; BHIBOAUTH (DOPMYITY CKAJIIPHOTO
paboTa Ne 2 MIPOU3BEICHUS Yepe3 KOOPIMHATHI BEKTOPOB;
dbopmyIpoBaTh 1 000CHOBBIBATH YTBEPIKIACHHE O
CBOMCTBaX CKaJSIPHOTO MPOU3BEICHUS;
UCIIO0JIb30BaTh CKAISIPHOE MPOU3BECHHE
BEKTOPOB IPH PELICHUU 33124
I'aasa XlIl. lnnHa oKpy:KHOCTH ¥ IIomAaabL kpyra (12 4.)
[IpaBunbHbBIE 4 Jonsicnvl 3namv/nonumams: IpaBuibHbIe DopMyarpoBaTh ONpeAeIeHIe MPAaBUIBHOTO MHO-
MHOTOYT'OJIbHUKH MHOTOYrOJbHUKUA. OKPY)KHOCTH, ONUCAHHAsl | TOYrOJbHUKA; GOPMYIUPOBATh U JOKA3bIBATh
JlivHa OKPY>KHOCTH 4 OKOJIO IIPAaBUJIBHOTO MHOTOYT'OJIbHUKA U TEOPEMBbI 00 OKPYKHOCTSAX, ONMMCAHHON OKOJIO
U TUIOIIA b BIlMcaHHas B Hero. [locTpoeHue npaBuiibHBIX | MPaBUIHLHOTO MHOTOYTOJBHUKA U BIUCAHHOHN B
Kpyra MHOTOYTOJILHUKOB. J[JTMHA OKPYKHOCTH. HEro; BBIBOJIUTH U MCIIOJIB30BaTh (POPMYIIBI 7S
Pemenue 3amau 3 [Tnomane kpyra. BBIUMCJICHUS MJIOIIA N TPAaBUIILHOTO
KonTponsHas 1 MHOTOYTOJIbHUKA, €70 CTOPOHBI U paguyca
pabora Ne 3 BIIMCAHHOW OKPYKHOCTH; pEIIaTh 3a1a4y HA

MOCTPOCHUC ITPABUJIBHBIX MHOT'OYTI'OJIBHUKOB;




OOBSICHATH IOHATHS JUIMHBI OKPYKHOCTH U
IJIOLIAU Kpyra;

BBIBOJIUTH ()OPMYJIBI JIJISi BBIYUCIICHUS JITHHBI
OKPY>KHOCTH M JUIMHBI JyTH, IJIOIAAU Kpyra u
IJIOIIAN KPYrOBOTO CEKTOPA; MPUMEHSTh 3TH
dbopMyIIbl IPU PEIICHUH 3a7a4

I'nasa XIII. ABuskenus (8 u.)

Tlousitie nBUKEHUS

Honxncnovt 3namov/nonumamsp: OtTodpaxeHue

OOBACHATD, YTO TAKOE OTOOPAKEHHE TIIIOCKOCTH

[TapannenbHbIit IUTOCKOCTH Ha ceOs1. [loHsTHEe ABIKEHHSI. Ha ce0s U B KAaKOM CITydae OHO HA3bIBAETCS
MIEPEHOC U T0- OceBast ¥ IEHTpaAJIbHASI CHMMETPHH. JIBI)KEHUEM IIJIOCKOCTH; OOBSICHATH, YTO TaKOE
BOpOT [Tapamensnbiii nepenoc. Ilosopor. Ha- 0CeBasi CHMMETPHs], IEHTpaIbHasi CUMMETPUS,
Pemenue 3amau JIOKEHUS U IBWKCHUS. napajuIeNbHBIA IEPEHOC U OBOPOT;
KoHTpoasHas 000CHOBBIBATH, UTO 3TH OTOOPAXKEHUS MIIOCKOCTH
pabora Ne 4 Ha ceOs ABISAIOTCA JBMKEHUSIMU; OObSCHSTD,
KaKOBa CBSI3b MY JBIKCHUSIMH U
HAJIO’)KEHUSIMH; WITIOCTPUPOBATH OCHOBHEIE
BU/JIbI IBKEHHI, B TOM YHUCIIE C TIOMOIIIBIO
KOMITBIOTEPHBIX POTPaMM
I'naBa X1V. HauajibHble cBeieHHsI U3 cTepeoMeTpuu (8 4.)
MHororpaHHUKu OOBACHATD, YTO TAKOE MHOTOTPAHHUK, €r0 TPaHHU,
Tenaun [Ipenmer crepeomerpun. ['eomeTpuyeckue pEOpa, BepUINHbI, IUAarOHAIH, KaKOU
MMOBEPXHOCTHU TeNa U MOBEPXHOCTU. MHOTOIpaHHUKU: MHOTI'OI'PaHHHK Ha3bIBA€TCS BBIITYKJIBIM, YTO TAKOE
BpallleHUS nmpu3Ma, napajiesienumnes, nupamuia, N-yroJjipHas Mpusma,

dbopMyIbl U BBIYKCICHUS X 00BbeMoB. Tena
Y TIOBEPXHOCTH BpPALEHUS: [IIIIMHAP, KOHYC,
cdepa, map, GopMyIbl Ui BBIYUCICHUS UX
IO IEH TOBEPXHOCTEH U 0OBEMOB.

e€ ocHOBaHMs1, OOKOBBIE TPaHU U OOKOBBIE PEOPA,
Kakasl IpU3Ma Ha3bIBACTCS MPSMOU M KaKasi —
HAKJIOHHOM, YTO TaKOE€ BBICOTA MIPU3MBI, KaKas
NpU3Ma Ha3bIBACTCS MMapauICIICIUIIEIOM U KaKOi
napauieNieuIe]] Ha3bIBaeTCsl MPSIMOYTOJIbHBIM;
dbopMynupoBathb

1 00OCHOBBIBATh YTBEPKJIEHHUS O CBONCTBE
JaroHaiei mapasuieNenunena u o KBajapare
JUaroHaIH MPSIMOYTOJIBHOTO MapasuieNenuneia;
00BSACHSATH, UTO TaKOE 00HEM MHOTOTPAHHHKA;




BBIBOJIUTH (C MOMOIIBIO

npunanuna Kapansepn) hopmyny o0béma
OPSMOYTOJIBHOTO Mapajuiesenumnena; 0ObsICHATS,
KAaKOM MHOTOTPaHHHK Ha3bIBACTCS MUPAMHUJION,
YTO TaKO€ OCHOBAaHHE, BEPILIMHA, OOKOBBIE I'PaHH,
OoKoBbIE pEOpaA U BbICOTA MUPAMUIbI, KaKas
[MpaMKJIa Ha3blBaeTCs MPaBUIIBHOM, UTO TaKOe
anogema npaBWIbHON NHpPaMUbl, IPUBOAUTD
bopMyny 06bEMa MupamMuibl; OObIICHSITH, KAKOE
TEJIO0 HA3bIBACTCS LIMJIMHAPOM, YTO TAKOE €r0 OCh,
BBICOTA, OCHOBaHUSI, pajuyc, OOKOBas
MMOBEPXHOCTh, 0Opa3ytomue, pa3BépTka OOKOBOM

00 akcuomax
HJIaHI/IMeTpI/[I/[

becena 06 akcmomax 1Mo reoMeTpuHu.
OcHosnast yenw - natb 0oJiee TIIyooKoe
MIPEJICTABJICHHUE O CHCTEME aKCHOM
IJIAHUMETPUHU B aKCHOMAaTHYeCKOM MeTojie. B
JTAHHOW TEME PacCKa3bIBACTCS O PA3IMUHBIX
CHUCTEMaxX aKCMOM I'€OMETPHH, B YACTHOCTH O
Pa3IUYHBIX CIIOCO0aX BBEJICHUS TOHSATHS
paBeHCTBa GUTYD.

IoBTOpEHHE.
Pemnenue 3agau
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