MoanucaHo uudposoi
noanucbio: MaHUWmHa
Hatanbs leHHagbeBHa
Hata: 2021.06.23 11:31:32
+05'00'

ITpunosxenne Ne 1.12

k OCHOBHO 00111€00pa30BaTEIHLHON MPOTPAMME —
00pa30BaTEebHOM IPOrpaMMe OCHOBHOTO

obmero oopazoBanus (HoBas penakius) MbOY COI Ne90

PABOYASA ITIPOI'PAMMA
y4eOHOro npeameTa
«I"eomeTpusm»

7-9 xnaccel



1. Ilnanupyemble pe3yabTAThI H3yUYeHUs YUeOHOr0 mpeaMeTa
I'eomempuueckue guzypol
Buvinycknux nayuumes.
® 110JIb30BAThCS SI3bIKOM T'€OMETPUU ISl ONMCAHUS MIPEAMETOB OKPYXKAIOIIEro MUpa U UX
B3aMMHOTI'O PACIIOJNIOKECHMS,
® pacno3HaBaTh U U300pakaTh HA YEPTEXkKaX U PUCYHKAX NeOMETpUUYECKHE (PUTYpBl U UX
KOH(UTypamuu;
® HAXOIUTh 3HAYCHMS JUIMH JIMHEHHBIX 3JIEMEHTOB (UIYp M UX OTHOLICHHUS, TPalyCHYIO
Mepy yrioB ot 0° mo 180°, mpumeHsist onpeieeH s, CBOMCTBA M MPU3HAKH (QUTYp U UX DIIEMEH-
TOB, OTHOLIEHUsI PUryp (paBEHCTBO, 10100ME, CUMMETPHUH, IIOBOPOT, MapaljIesIbHbIA IEPEHOC);
® OIEpUpPOBATh C HAYAJIBHBIMU NOHATUAMU TPUTOHOMETPUH U BBIIIOJIHATDH 3JIEMEHTapHBIC
onepanuu HaJ GYHKIUSIMH yTJIOB;
e pemiath 3a/1a4M Ha JJOKA3aTeJIbCTBO, ONMMPASCh HA M3yYCHHBIE CBOWCTBA (UIYp U OTHO-
LICHUHM MEXAY HUMH U IPUMEHSISI U3yYEHHBIE METO/IbI I0Ka3aTEIIbCTB;
® pelaTh HECIOXHbIE 3a/laydl Ha MOCTPOEHUE, MPHUMEHSISI OCHOBHBIE alTOPUTMBI IO-
CTPOEHHUS C IOMOILBIO LUPKYJIS U IMHEHKH;
e pelaTh NPOCTEUIINE INIAHUMETPUYECKUE 3a]a4l B IPOCTPAHCTBE.
Buinycknux noayuum 603mM0iCHOCb '
® OBJIAJIETh METOJIaMU PELICHUs 3a/lad Ha BBIYMCIECHUS M JO0Ka3aTeJbCTBA: METOJOM OT
MPOTHBHOTO, METOJIOM MOJ00Ms, METOAOM Iepedopa BapUaHTOB M METOJOM T'€OMETPUYECKUX
MECT TOYEK;
e TIpUOOPECTH OIBIT MPUMEHEHHS aNTre0pandeckoro ¥ TPUrOHOMETPUUECKOTO armapara u
UAeN IBUKEHUS IPU PEILIEHUU T€OMETPUUECKHUX 33/]adY;
e OBJIAJETh TPAJULUOHHON CXEMOH PEIIEHNUS 3a/1a4 Ha IOCTPOCHUE € IIOMOIIBIO LIUPKYJIS
U JIMHEWKH: aHaJIU3, IOCTPOEHUE, I0KA3aTeNbCTBO U UCCIIEI0BAHUE;
® HAy4yUThCS PELIaTh 33Ja4Md Ha IIOCTPOCHHE METOJOM I'€OMETPUUYECKOrO MECTa TOYEK U
METOJOM IOIO0HS;
® TPUOOPECTH OMBIT HMCCIECIOBAHUS CBOMCTB IUIAHUMETPUYECKHX (PUTYp C HOMOIIBIO
KOMIIBIOTEPHBIX NIPOrpamm;
® TIpUOOpPECTH OMBIT BHIMNOJIHEHHSI POEKTOB Mo TemMaM «['eomeTpuueckue npeodpa3zoBa-
HUS Ha TWIoCKocTH, «IlocTpoeHne oTpe3koB o Gopmymne.
H3mepenue zeomempuueckux ¢eudun
Buvinycknux nayuumes.
® UCIOJB30BaTh CBOWMCTBAa M3MEPEHMs JUIMH, IUIOIIAJECH, yIJIOB IpU PELIECHUH 3313y Ha
HaXO0X/IEHHUE JUIMHBI OTPE3Ka, OKPYKHOCTH, AYI'M OKPYKHOCTH, TPaAyCHOU MEpHI yria;
® BBHIUUCIIATH IUIOLIAZNA TPEYrOJbHUKOB, MPSAMOYIOJIbHUKOB, NIapajuIeIOrpaMMOB, Tpale-
LIUHA, KPYTOB U CEKTOPOB;
® BBIUUCIIITH JUIMHY OKPY>KHOCTH, JUIMHY 1YT'H OKPYXHOCTH;
® BBIYUCIATH JUIMHBI JIMHEHHBIX 3JIEMEHTOB (PUIyp M MX YIJIbI, UCTIONIB3YS (POPMYJIbI JTH-
HBI OKPY’KHOCTH M JUIMHBI 1YTU OKPY’KHOCTH, (hopMyJibl IutoImanei puryp;
e pemiaTth 33Ja4YM Ha JIOKA3aTEeIBCTBO C MCHOIB30BaHUEM (DOPMYI IITHMHBI OKPYKHOCTH U
JUIMHBI IYTU OKPY’KHOCTH, (hopMya miomaaen ¢puryp;
e pelaTh NPAKTHUECKHUE 3a/1a4d, CBSI3aHHBIE C HAXOXKJIECHHUEM I'€OMETPUUYECKUX BEIUYHH
(ucmonp3yst MpH HEOOXOAMMOCTH CIPABOYHHKH U TEXHUUECKUE CPEICTBA).
Buinycknux noayuum 603mMOo}ICHOCMb HAYUUMbCAL:
® BBIYUCIIATH IUIOMATU (PUTYp, COCTABICHHBIX U3 JBYX WM O0siee MPsIMOYroJIbHHUKOB, Ia-
pajienorpaMMoB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;
® BBHIUUCIITH IJIOAAM MHOTOYIOJbHUKOB, MCIOJb3ysd OTHOLIEHHS PAaBHOBEIMKOCTH M
PaBHOCOCTaBJIEHHOCTH;



® TMPUMEHATH aNreOpandecKuil ¥ TPUTOHOMETPUUECKUN ammapaT ¥ UJIeU ABIKCHHS TpU
pelleHNH 3a/]a4 Ha BBIYMCIIEHUE IIOLIA/Ieil MHOTOYTOJIbHUKOB.
Koopounamot
Buinycknux nayuumcs:
® BBHIUUCIIATH JUIMHY OTpPE3Ka 110 KOOPAMHATAM €ro KOHLIOB; BBIYMCIIATH KOOPJAUHATHI CE-
pEeANHBI OTPE3Ka;
® JCIOJIb30BaTh KOOPAMHATHBIA METOJI JJI M3YUYEHHUS CBOMCTB MPSAMBIX U OKPY>KHOCTE.
BuinyckHux noayuum 603mMoiCHOCMb.
e OBJIaJIETh KOOPAWHATHBIM METOJIOM PELICHUS 3a/1a4 Ha BBIYMCIECHUS U I0Ka3aTEIbCTBA;

e MPUOOPECTH ONBIT MCIOJIB30BAaHUS KOMIIBIOTEPHBIX MPOTpaMM JJIs aHalu3a YacTHBIX
CJIy4aeB B3aUMHOI'0 PACIOJIOKEHUSI OKPYKHOCTEHN U MPSIMBIX;

® TIPUOOPECTH OMBIT BHIMOJIHEHHS MPOEKTOB Ha Temy «lIpuMeHeHne KOOpJIUHATHOTO Me-
TOJA MPY PEIICHUH 337a4 HAa BBIYMCIICHUS U I0KA3aTEIbCTBAY.
Bexmoput
Buinycknux nayyumcs:
® OIIEpUPOBATH C BEKTOPAMM: HAXOJUTh CYMMY M PAa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX
r€OMETPHUYECKH, HAXOAUTh BEKTOP, PAaBHBIN IPOU3BEACHUIO 33JaHHOTO BEKTOPA Ha YMCIIO;
® HAaXOJHUTh JJIsI BEKTOPOB, 3aJaHHBIX KOOPJAWHATAMU: JUIMHY BEKTOpPA, KOOPJAUHATHI CYyM-
MBI ¥ Pa3HOCTH JBYX U 0oJiee BEKTOPOB, KOOPIWHATHI MPOU3BEACHHS BEKTOpA HA YUCIIO, IIPUMe-
HsISL IPU HEOOXOIMMOCTH COYETATENIbHBIN, MEPEMECTHTEIBHBINA U paCTpeIeTUTEIbHBIN 3aKOHBI,
® BBIUUCILITH CKAJISIPHOE ITPOU3BEACHHUE BEKTOPOB, HAXOAUTH YroJI MEXy BEKTOpaMu, yc-
TaHABJIMBATh NEPIIECHIUKYISIPHOCTD MPSMBIX.
Buinycknux nonyuum 603modcnocms:
® OBJIAJIETh BEKTOPHBIM METOAOM JIJISI PELICHHS 3a/1a4 HA BBIYUCIICHUS U IOKA3aTEIbCTBA;

L4 HpI/IO6peCTI/I OIIBIT BBITMIOJIHCHUA ITPOCKTOB HAa TEMY «IIPUMCHCHHUEC BCKTOPHOI'O MCETOJa
IIpH pCHICHUMN 3a/1a4 Ha BEIYUCIICHHUA U 10KAa3aTCIbCTBA».

.JII/I‘IHOCTHBIC, METANPEAMETHLIC U NIPEAMETHBIC PE3YJIbTATbl OCBOCHUS y'{eﬁﬂoro npeame-
Ta

M3ydeHrne reoMeTpHH B OCHOBHOM IIKOJIE JaeT BO3MOXKHOCTh OOYYAIOIIMMCS JOCTHYb
CIIEIYIOIIUX PE3YIHTATOB OO yUCHHUS:

7-9 KJjacchbl

JTuunocmuvimu pezyromamamu w3ydcHus npeameta «'eoMeTpus» SBISIIOTCS CIEIYIO-
IIH€e Ka4ecTBa:

® HE3aBHCHMOCTb U KPUTHYHOCTH MBIIUICHUS;

® BOJISI U HACTOMYMBOCTD B IOCTUIKECHUU LICTIH.

Cpedcmeom docmudicenus Smux pe3yibmamos A61Aemcs:

e cucTeMa 3a/laHii yueOHUKOB;

e [Ipe/ACTaBICHHAs B y4eOHMKAX B SBHOM BMJE OpraHu3allds MaTepuajga 10 NPUHLUILY
MUHHMAKCa;

® JICIIOJIb30BAaHHE COBOKYIMHOCTH TEXHOJOIMH, OPHEHTHPOBAHHBIX Ha pa3BUTHE CaMo-
CTOSITEIFHOCTH M KPUTUYHOCTH MBIIUICHUS: TEXHOJIOTHS MPOOJIEMHOTO JHajiora, TEXHOJIOTHS
MPOAYKTUBHOI'O UTE€HUsI, TEXHOJIOTUS OLIEHUBAHUSI.

Memanpeomemnvimu pe3ynbTaTaMu H3ydeHHS Kypca «MaremaTuka» sBiseTcss GopMu-
pOBaHHE YHHBEpCAIBHBIX YueOHbIX AeiicTBuit (YV /).

Pecyvnamuenvie YY/I.

7-9-11 knaccot



® CaMOCTOSITENIBHO 0OHAapyHcusams U opmyauposams npodieMy B KIaCCHOW U MHUBH-
JyaJIbHOW y4eOHOH JesATEIbHOCTH,

® gvi0gUcamsb BEPCUM pelIeHUs NMpoOIeMbl, 0OCO3HABaTh KOHEYHBII pe3ysbTaT, BEIOUpATh
CpeICTBA AOCTIIKEHHS LM U3 IPEJIOKEHHBIX TN UX UCKATh CAMOCTOSTENIBHO;

e cocmasnsams (MHAUBUAYAIBHO WIM B TPYIIE) IUIAH PEIICHUs MPOOsieMbl (BBIIOIHEHUS
MIPOEKTA);

® 1n006upams K Kaxxaou npodieme (3a1a4e) aleKBaTHYIO €l TEOPETUUYECKYIO MOJIEINb;

e paboTas MO MPEIIOKEHHOMY WIJIM CaMOCTOSITENIbHO COCTABICHHOMY IUIaHY, UCHO/Ib30-
6ams HAPSAY C OCHOBHBIMU U JIOTIOJHUTEIbHBIE CPEACTBA (CIIpaBOYHAS JHUTEpaATypa, CIOKHBIE
pUOOpPHI, KOMITBIOTED);

® NIAHUPOBaMb CBOIO MHANBUAYAIBHYIO 00pa30BaTENbHYIO TPAEKTOPHIO;

® pabomams MO CAMOCTOSITEIHLHO COCTABJICHHOMY IIJIaHY, CBEPSISICH C HUM U C LIETIbIO Jesi-
TEJIBHOCTH, MCIIPABIIsAs OIIMOKH, MCHOJBb3YSd CaMOCTOSITENIBHO MOJOOpaHHBIE CpeicTBa (B TOM
yncie u MarepHer);

® CBOOOJHO 1071b306aMbCsl BEIPAOOTAHHBIMU KPUTEPUSIMH OLICHKH U CAMOOIIEHKH, UCXOJIs
U3 LIEJN U UMEIOILIUXCSI KPUTEPHEB, pa3inyasi pe3yibTaT U ClIocOObI 1eHCTBU;

® B XOJ€ NpeACTaBICHUS IPOEKTa 0a8amb OYeHKY €ro pe3yibTraTtaM;

® CaMOCTOSITENIbHO OCO3HA8amMb MPUUMHBI CBOETO ycIieXxa WM Heyclexa U HaXOAUTh CIO-
cOOBI BBIXOJIa U3 CUTYAIlMH HEYCIeXa;

® yMemb OyeHums CTENEHb YCIEIIHOCTH CBOSH MHIUBUAYATbHONH 00pa3oBaTeNbHOM Aesi-
TEJIbHOCTH;

® OJasamb OYeHKy CBOUM JIMYHOCTHBIM KaueCTBAM U YepTaM XapakTepa («KakoB s»), OI-
peaensaTh HAPaBJIECHUSI CBOETO Pa3BUTHS («KAKUM 51 XOUY CTaTh», «4TO MHE JJIsl TOr0 HAJ0 c/e-
JaTh»).

Cpeocmeom popmuposanus peryasTUBHBIX Y Y] cly)kaT TEXHOIOTHS MPOOJIEMHOTO THajiora
Ha 3Talre U3y4yeHUs HOBOTO MaTepuaa U TEXHOJOTUs OLIEHUBAaHUS 00pa30BaTENbHBIX JIOCTHKE-

HUH (Y4eOHBIX yCIIEXOB).

THo3naeamenovnuvie YYJ/I:

7-9-11 knaccot

® GHATUZUPOBAMb, CPABHUBAMb, KIACCUDUYUPOBAMb U 0000wamb aKThl U SBICHHS,

® ocywecmenams CpaBHEHHE, CEPHALMIO0 M KIacCU(UKAIIUIO, CAMOCTOSATEIIEHO BHIOUpAst
OCHOBAHUS U KPUTEPHUH JIJIS YKa3aHHBIX JIOTUYECKUX OTIEPaIliii; CTPOUTH KJIACCU(DHUKAIHIO ITyTEM
JMXOTOMHYECKOTO JeJICHHs (Ha OCHOBE OTPHUIIAHMUSA);

® cmpoums JOTHYECKH 00OOCHOBAHHOE PACCYXKICHHE, BKIIOYAIOIICE YCTAHOBICHUE TPH-
YUHHO-CIICJICTBEHHBIX CBSI3EH;

® (030a6amb MaTEeMaTHYECKUE MOICITH;

® COCTaBIISATH TE3WCHI, PA3JIMIHBIC BUBI IIAHOB (ITPOCTHIX, CIIOXKHBIX H T.1I1.). [IpeoOpa3o-
BBIBaTh HH(OPMAIIMIO U3 OJTHOTO BUIA B IPYTOH (TaOIHIly B TEKCT, TUarpaMmy U 1p.);

® GbLIYUMBIBAMb BCE YPOBHU TEKCTOBOW MH(OPMAIIHH.

® yuemsb onpedeisims BO3MOKHBIE HMCTOYHUKH HEOOXOAHMMBIX CBEICHHIA, NMPOWU3BOINUTH
MOWCK MH(POPMAINH, aHATHU3UPOBAThH U OIEHUBATH €€ TOCTOBEPHOCTb.

® TIOHMMAs MO3UIIMIO IPYTOr0 YEJIOBEKA, pasiuiams B €ro peyr: MHEHHE (TOUKY 3peHus),
JI0Ka3aTeIbCTBO (ApPTyMEHTHI), (PaKThI; THIIOTE3bI, aKCHOMBI, TECOPUH. J{JIs1 3TOr0 caMOCTOSTEITFHO
WCIIOJIb30BaTh PA3IUYHbBIC BUJBI YTCHUS (M3y4aromiee, MPOCMOTPOBOE, 03HAKOMUTEIILHOE, TIOUC-
KOBOE), IPUEMBI CITyIIIAHUS.

® caMOMy c030a6amb UCTOYHUKH WH(OPMAIIUY PAa3HOTO THITA U IS Pa3HBIX ayJUTOPHH,
cobmroaaTh HHOOPMAIIMOHHYIO TUTHEHY U TIpaBuiia HH()OPMAIIMOHHON O€30TacHOCTH;



® ymemv UCnoibzoeand KOMIIBIOTCPHBIC U KOMMYHHUKAIIMOHHBIC TCXHOJIOTHUU KaK HHCT-
PYMEHT I JOCTHXKCHHUA CBOHUX uenefl. YmeTs BLI6I/IpaTB AJICKBATHEBIC 3a1a4€ MHCTPYMCHTAJIb-
HBIC TPOTpaMMHO-alIapaTHbIC CPEACTBA U CCPBUCHI.

Kommynuxkamuenuwvie YY/I:
7-9-11 knaccot

® CaMOCTOSITENIFHO Op2aHu306bl8ams y4eOHOE B3aMMOJICHCTBHE B Tpymme (ONMpenenisTh
o0I1ye ey, T0OroBapuBaThCs APYT C APYTOM H T.1.);

® OTCTaMBas CBOKO TOUKY 3PEHUS, nPpUBOOUMb apeyMeHmbl, TOATBEPKAAs uX (hakramu,

® B JIUCKYCCHUU yMemb GblOGUHYMb KOHTPAPTYMEHTHI;

® YUHUTHCS KPUMUYHO OMHOCUMbCSA K CBOEMY MHEHHWIO, C JOCTOWHCTBOM NPU3BHABANb
OIIMOOYHOCTH CBOETO MHEHHUS (€CJIM OHO TAKOBO) M KOPPEKTHPOBATH €T0;

® TIOHMMAs MO3UIHIO JAPYroTO, pasiuiams B €ro pedn: MHEHHE (TOYKY 3peHHs), J0Ka3a-
TEJBCTBO (APTryMEHTHI), PaKThI; TUTIOTE3bI, AKCUOMBI, TEOPUH;

® yMemb B3TJISIHYTh HA CUTYAIMIO C MHOW MO3UIMH U 00208ApUBAMbCsL C TOJbMU HHBIX
THO3UIINH.

Cpeocmeom ¢hopmuposaruss KOMMYHUKATHBHBIX Y Y]] CIy’KaT TEXHOJIOTHS TPOOIEMHOTO
nuaiora (OOYKIAIOMMKA W TIOJBOSAIIMNA JTUAJIOT) W OpPraHu3alys padoThl B MajbIX TpYIIax,

TaK¥XC HUCIIOJb30BaHUEC HA YPOKAX 3JICMEHTOB TCXHOJOI'MU IIPOAYKTHUBHOTI'O YTCHUS.

Ilpeomemmnvimu pesyromamamu n3ydeHus npeamMera «l'eoMeTpusy SBISIOTCS CIEAYOLINE

YMEHHS.
T'eomempusa 7-it knacc

Hcnonv3osams pu pellieHUH MaTEMaTHYECKUX 33/1a4, UX 0OOCHOBAaHUM U MIPOBEpKE Hak-
JIEHHOTO PEIlIeHUs] 3HaHUE O:

® OCHOBHBIX T'€OMETPUYECKUX MOHATHUSIX: TOUYKA, IpsMasi, INIOCKOCTh, JIy4d, OTPE30K, JIO-
MaHasi, MHOTOYT OJIbHUK;

® OIpeJeNIeHUH yIi1a, OUCCEKTPUCHI YIJIa, CMEXKHBIX U BEPTUKAIbHBIX YIJIOB;

® CBOWCTBAaX CMEKHBIX U BEPTUKAJIBHBIX YIJIOB;

® OIpejesieHuH PaBEHCTBA M€OMETPUUYECKUX (UTYp; MPHU3HAKAX PaBEHCTBA TPEYroJIbHU-
KOB;

® TEOMETPUUYECKUX MECTaX TOYEK; OMCCEKTpUCE yrila U CEpeMHHOM MEPIEHAMUKYISpEe K
OTpE3KY KaK FT€OMETPUUECKUX MECTaX TOYEK;

e OIpe/esICHUU MapajUIe/bHBIX MPSAMBIX; NMPU3HAKaX U CBOMCTBAX NapasuIeIbHBIX MIps-
MBIX;
aKCHOME MapalIeIbHOCTH U €€ KPaTKON UCTOpUH;
(dbopMmyiie CyMMBI yIIIOB TPEYTOJIBHHKA;
OIIPEJIEIICHUU U CBOMCTBAX CPEIHEN JIMHUHU TPEYTOJIbHUKA;
teopeme Darneca.
Ilpumensimo CBOWCTBA CMEXHBIX M BEPTHKAJIBHBIX YIJIOB MPU PELICHUH 33/1a4;
Haxooums B KOHKPETHBIX CUTYaI[UsIX PaBHbIE TPEYTrOJbHUKH U IOKA3bIBATh UX PABEHCT-

BO;

® ycmauaeaueams MApPaLIEIbHOCTD NMPSMBIX U IPUMEHATH CBOMCTBA NapajuIeIbHBIX Ips-
MBIX;

® IpUMEHAMb TEOPEMY O CYMME YIJIOB TPEYIOJbHUKA;

® UCNOAb306amMb TEOPEMY O CPEIHEN JIMHUM TPEYrojdbHUKa U TeopeMy Paneca npu pele-
HUU 3a]a4;

® HaxoOumv PEUICHUs «OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/1a4, B KOTOPHIX HCHOIb3Y-
I0TCA MaTEMaTUYECKHUE CPENICTBA;



® co30asams MPOAYKT (PE3yJIbTAT IPOEKTHON NEATENbHOCTH), ISl U3YUEHUS U ONMCAHUS
KOTOPOI'0 MCHOJB3YITCSI MAaTEMAaTUYECKHUE CPEICTBA.
TI'eomempusa 8-u knacc

Hcnonvzoeams npu pellIeHUH MaTeMaTHYECKHX 3a/1ad, UX 00OCHOBAHUU U MPOBEpKE Haii-
JIEHHOT'O PEIICHHSI 3HaHHE O:

e OMpeesieHUuH MapaiesorpaMma, pomoa, mpsMOyrojibHUKA, KBapaTa; UX CBOMCTBAX U
MpU3HAKAX;

® OIpEENICHNH TPANeUH; JIEMEHTAX TPaAIlEL[MH; TEOPEME O CPEAHEN JIMHUU TPANIECLINN;

® OIpEEIICHUN OKPYKHOCTH, Kpyra ¥ X 3JIEMEHTOB;

e TeopeMe 00 U3MEPEHHH YIJIOB, CBA3AHHBIX C OKPYKHOCTBIO;

e OIpeesieHUH U CBOMCTBAX KacaTeIbHBIX K OKPYKHOCTH; TEOpEME O PaBEHCTBE JBYX
KacaTeJIbHbIX, TPOBEAEHHBIX U3 OJTHOU TOYKH;

® OIpe/eNICHNH BIIMCAHHOW U OITMCAHHOM OKPYXHOCTEH, UX CBOICTBAX;

® OIpe/esIeHUH TPUTOHOMETPUUYECKUE (PYHKIIMU OCTPOTO YIJia, OCHOBHBIX COOTHOIICHHM
MEX1Yy HUMY;

e npHUEMaxX pPELICHUs NPSMOYTOJIbHBIX TPEYTOJbHUKOB;

® TPUTOHOMETPUYECKUX QYHKIUAX yrioB ot 0 go 180°;
TeopeMe KOCUHYCOB U TEOpEME CUHYCOB;
pUEMaxX peLIECHUs IPOU3BOJIBHBIX TPEYTOJIbHUKOB;
dbopmynax JIsl IJIOIAIU TPEYTOJIbHUKA, ITapajieJiorpaMMma, Tpaneluu;
teopeme [Tudaropa.
Ilpumenams pU3HAKU U CBOMCTBA MapajjienorpaMmma, pom0a, npsMOyroibHHUKa, KBaI-
paTa npu peuieHu! 3a/1ay;

® pewiamsb MPOCTEUIINE 3a/1a4l HA TPANELHUIO;

® Haxooums TPAAYCHYIO MEPY YIJIOB, CBSI3aHHBIX C OKPY>KHOCTHIO; YCTaHABIMBAThH UX pa-
BEHCTBO;

® npumMeHamb CBONCTBA KAaCaTEJIbHBIX K OKPY>KHOCTH IPU PELIECHUH 3a/1a4;

® pewams 3aa44 HAa BIMCAHHYIO U OMMCAHHYIO OKPY>KHOCTb;

® 8bINOJHAMb OCHOBHBIE T€OMETPUUECKUE TIOCTPOCHUS C IOMOIIBIO LIUPKYJIS U JIMHEUKU;

® HaxoOumv 3HAYEHUS] TPUTOHOMETPUUECKHX (YHKLUUH OCTPOro yriia 4epe3 CTOPOHBI
MIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA;

® npuMeHamMb COOTHOILIEHUS MEXIYy TPUTOHOMETPUUYECKUMHU (YHKIMSIMHU MPU pPEUICHUH
3a/1a4; B YaCTHOCTH, 110 3HAYEHUIO OJJHOW M3 (PYHKIMI HAXOAUTH 3HAYEHUS BCEX OCTAJBHBIX;

® pewiamsb NPSIMOYTOJIbHBIE TPEYT OJIbHUKY;

® cgooumb paboTy ¢ TpUrOHOMETpUYeCKMMHU (yHKUUsAMHU yriaoB ot 0 no 180° k ciyyaro
OCTPBIX YIJIOB;

® npuMeHAmb TEOPEMY KOCHUHYCOB U TEOPEMY CUHYCOB IIPU PEILICHUY 3a/1a4;
peuiams IPOU3BOJIBHBIE TPEYTOJIbHUKY;
HaxoOums IO TPEYrOJIbHUKOB, MapajljieorpaMMOB, TPANSIHA;
npumenamsb TeopeMy Iludaropa npu pemenuu 3a1ay;
Haxooums MPOCTEUIINE T€OMETPUUYECKUE BEPOSITHOCTH;

® HaxoOumv PEUICHUs «OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/]a4, B KOTOPHIX MCIOJb3Y-
FOTCSI MaTEMaTUYECKUE CPE/ICTBA;

® co30asams MPOAYKT (Pe3yJIbTaT MIPOEKTHON NEATEIbHOCTH), ISl U3YUEHUS U OMHCAHUS
KOTOPOT'0 MCIIONIb3YIOTCS MaTeMaTUYECKUE CPENICTBA.
TI'eomempus 9-ii knacc

Hcnonv3osams Tipu pelieHUM MaTEMaTHYECKUX 3a/a4, UX 0OOCHOBAaHUU U IPOBEPKE Hall-

JIEHHOT'O PEIIEHUSI 3HAHUE O:
® TpU3HAKaX [0I00UsS TPEYTOIbHUKOB;



TEOpEME O MPONOPLUOHAIBHBIX OTPE3KAX;
CBOMCTBE OMCCEKTPUCHI TPEYTOJIbHUKA;
MIPONOPIMOHANIBHBIX OTPE3KaxX B MPSAMOYTOJIbHOM TPEYTOJIbHUKE;
MPOMOPILMOHATIBHBIX OTPE3Kax B KPYTE;
TeopemMe 00 OTHOIICHUHU TUIOIIAACH MOJOOHBIX MHOTOYTOJIbHUKOB;

® CBOMCTBAaX MPaBUJIbHBIX MHOTOYT'OJIbHUKOB; CBSI3U MEX]ly CTOPOHON MPABUILHOI'O MHO-
rOYrojibHUKa M paJuycamMy BIIMCAHHOI'O U OIIMCAHHOTO KPYT'OB;

® OIpeesICHUH AJTUHBI OKPY>KHOCTH U (popmyiie il €€ BHIYUCICHUS;

e (opmyIe IO MPABUIBLHOTO MHOTOYTOJIbHHKA;

e OMpejeNieHUH TUIOMAau Kpyra U hopMyne il e€ BRIYUCICeHUs; popMyIie JIJIs BhIUKCTIe-
HHUS TUTOIIAIeH YacTel Kpyra;

® [IpaBUJIC HAXOXIECHUS CyMMbI U Pa3HOCTH BEKTOPOB, IIPOM3BEICHUS BEKTOPA Ha CKaJIAD;
CBOMCTBA ATUX ONEPaALUN;

® OIpEeeNICHNN KOOPIUHAT BEKTOPA U METOAAX UX HAXOXKICHUS;

e [IpaBUJIC BHINOJIHEHUH oNepaluii HaJl BEKTOPaMH B KOOPJAUHATHON (opMe;

® OIpeeNIeHNH CKAJSIPHOTO MTPOU3BEACHUS BEKTOPOB M (hopMyIie sl ero HaXOXKICHHUS;

® CBSI3U MEXIY KOOPJAMHATAMHU BEKTOPOB U KOOPAUHATAMU TOUEK;
BEKTOPHBIM M KOOPAMHATHBIM METOJIaX PEIICHUs T€OMETPUUECKUX 3aay.
dhopmynax o0bEMa OCHOBHBIX IIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PUTYp: Tapaiesne-
nunenaa, Kkyoa, mapa, HUIMHAPA, KOHYCa.
IIpumenamo puU3HAKU TTOI0OUS TPEYTOIHHUKOB MPHU PEHICHUH 3a/1a4;
peuiamsb MPOCTENIINE 3aa41 HA PONOPLUUOHAIBHBIE OTPE3KH;
pewiams TPOCTENIINE 3aJa4 Ha TPAaBUIIbHBIE MHOTOYT'OJIbHUKU;
Haxooums IIMHY OKPY>KHOCTH, IJIOLIAAb KPYTra U €ro 4acTei;
8bINOJHAMY OTIEPALINU HAJl BEKTOPAMHU B TE€OMETPUYECKON M KOOPAMHATHON (popme;

® HaxoOums CKaJspHOE MPOU3BEICHNUE BEKTOPOB M MIPUMEHSTDH €T0 JJIsi HaXOXKIACHHS pa3-
JUYHBIX TEOMETPUIECKUX BEIUYHH,

® pewiams TEOMETPUUECKHE 3314l BEKTOPHBIM U KOOPIUHATHBIM METOJIOM;

® NpuMeHAmMsb TEOMETPUYECKHe MPeoOpa3oBaHusl IUIOCKOCTU MPU PEIICHUH TeoMeTpuye-
CKHUX 3aJa4;

® HaxoO0umb 0O0BEMBI OCHOBHBIX HMPOCTPAHCTBEHHBIX I'€OMETPHUUECKUX (UTYp: mapaiie-
jenunena, Kyoa, mapa, IAINHApa, KOHYCa;

® HaxoOumv PEUICHUs «OKU3HEHHBIX» (KOMIETEeHTHOCTHBIX) 3a/1a4, B KOTOPHIX HCIOIb3Y-
I0TCS MaTeMaTHYECKHUE CPEJICTBA;

® co30asams MPOAYKT (Pe3yNbTaT MPOSKTHON NEATEIHHOCTH), TSl U3YYCHUS U OTIHCAHUS
KOTOPOT'0 MCTIONIBb3YIOTCS MaTEMaTU4YECKUE CPE/ICTBA.

1. Conep:xkanue yueonoro npeamera TEOMETPUS (2044uacoB)
I'eomerpuyeckue Gpurypsl

@urypsl B reOMETPUH U B OKPYKAIOILIEM MUPE

I'eomerpuueckas ¢urypa. @opMupoBaHuE NPEACTABICHUN O METAIPEAMETHOM MOHSATHH
«purypay.

Touka, nuHUS, OTPE30K, MpsiMasi, JIy4, JIoMaHas, IJIOCKOCTh, YroJl, OUcceKTpuca yria u ee
CBOMCTBA, BUJIbI YIJIOB, MHOT'OYTOJIbHUKH, KPYT.

OceBast cummeTpust TeoMeTpuueckux guryp. LleHTpanbHas cCUMMETpUs TeOMETPUUYECKUX
¢buryp.

MHOroyrojibHuKH

MHOroyroipHUK, €ro 3JI€MEHThl U €ro CBOWCTBA. Pacmo3HaBaHMe HEKOTOPBIX MHOIO-
YTOJIbHUKOB. BBINTyKJIble ¥ HEBBIITYKJIBIE MHOTOYTOJIbHUKH. [IpaBUIIbHBIE MHOTOYTOJIBHUKHU.

TpeyrojbHuKH.



Beicota, mennana, GuccekTpuca, CpeAHss JMHUSA TpeyrojbHHUKa. PaBHOOeApeHHBIN Tpe-
YTOJIbHHK, €r0 CBOMCTBA M NMpPU3HAKU. PaBHOCTOPOHHMI TpeyrojbHUK. [IpsAMOyroibHBIN, OCTPO-
YTOJIBHBIA, TYNOYTOJBHBIM TPEYroJbHHUKW. BHemHue yriel TpeyrojibHHKa. HepaBeHCTBO Tpe-
YTOJIBHUKA.

YetsipexyronapHuku. [lapannenorpamm, poM0, NpsiMOYroibHHK, KBajapat, Tpanemus, pas-
HoOenpenHas Tpanenus. CBoICTBa M NMPU3HAKK MapajienorpaMma, pomoOa, MpsSMOYToJbHHKA,
KBaJpara.

Oxkpy:XHOCTb, KPyT

OKpy’KHOCTb, KpPYI, UX DJIEMEHTHI U CBOICTBA; LIEHTpaJbHbIE M BIHCaHHbIE yribl. Kaca-
TeJIbHAs M CEKYIas K OKPYKHOCTH, UX CBOMCTBA. BrucaHHbIE U ONKCAaHHBIE OKPY>KHOCTU IS
TPEYrOJIbHUKOB, YETHIPEX YT OJIbHUKOB, MPABUIIBHBIX MHOIOYT'OJIbHUKOB.

I'eomeTpnueckne purypsl B npocTpancTse (00beMHbIE TeJa)

MHororpanHuk U €ro 3jaemMeHTbl. Ha3zBaHMs MHOTrOrpaHHMKOB C pa3HbIM IOJIOKEHUEM U
KOJIMYECTBOM rpaHeil. IlepBuunble mpeincTaBieHHs O NHUpaMuje, Napaulelenunene, NpusMe,
cdepe, mape, LWIMHIPE, KOHYCE, UX 3J€MEHTaX U MPOCTEHIINX CBOWCTBAX.

OTHoIeHU st

PaBenctBo uryp

CBolicTBa paBHBIX TPEYrOJIbHUKOB. [IpU3HaKK paBEHCTBA TPEYTOJbHUKOB.

IHapajneJbHOCTH NPAMBIX

[Ipu3Haku u CBOICTBA MapajuIeNIbHBIX MPSAMBIX. AKcroMa napajuienbHocTu EBkinuaa. Teo-
pema Darneca.

IlepnenauKyasipHble NpSIMbIE

[Tpsmoii yroa. Ilepnenauxynsap k npsamoil. Hakionnast, npoexuus. CepeIuHHbINA NEPIIECH-
TUKYJSp K oTpe3Ky. CBOICTBA U IPU3HAKU NEPIIEHIUKYISIPHOCTH.

IHopo0ue

[TponopumonansHele 0Tpe3kH, monodue ¢puryp. [lonodusie TpeyroapbHuku. [lpuzHaku mo-
no0usl.

B3aumHoe pacnonoxeHue NpsMoil U OKpY>KHOCTH, IBYX OKPYKHOCTEH.

W3MepeHus 1 BBIYUCICHUS

Beauuunbi

[Tonsarue Bennunnbl. JyinHa. M3Mmepenue mimnbl. EAMHULBI n13MepeHus AavHbl. Beanunna
yria. I'pagycHas mepa yria.

[TonsaTHe o muomaay TIOCKOH (GUrypsl u ee cBoiicTBax. M3amepenue ruiomianeid. ExuHuIib:
U3MEPEHUS TUIOLIAIH.

[IpencraBnenne 06 oObeMe u ero cBoiicTBax. M3mepenne oObeMa. EquHUIIBI M3MEepeHHs
00BEMOB.

HN3mepenus u BoIYMCICHUS

WucTpymMEHTBI 11 M3MEPEHUM M IIOCTPOEHUI; M3MEPEHUE U BBIUMCIIEHHE YIJIOB, IJIUH
(paccrosiamif), tuomanei. TpuroHomerpuueckue (GyHKIIMU OCTPOro yria B MPSIMOYTOJIbHOM
TpeyroibHuke TpUroHoMerpuueckue (GYHKIUU TYNOro yria. BeluncieHHe 3JIeMEHTOB Tpe-
YTOJIbHUKOB C UCIIOJIb30BAHUEM TPUTOHOMETPUUYECKUX COOTHOIIEHUH. POopMyIibl IIIOUIAAN Tpe-
YroJIbHHKA, NapajuieIorpaMMa U €ro YaCTHBIX BUJIOB, (POPMYIIBI JUIMHBI OKPYKHOCTH U TUIOIAAH
kpyra. CpaBHeHue u Bbruucienue miomazneil. Teopema [Mugaropa. Teopema cunycos. Teopema
KOCHHYCOB.

Paccrosinus



Paccrosiane mexny Toukamu. PaccTossHue ot Touku 70 npsMoil. PaccrosHue mexny ¢u-
rypamu.

I'eomeTpnueckune mocTpoeHus

['eomeTpHruecKkue MOCTPOSHUS I WILTIOCTPAIIMKA CBOWCTB Fr€OMETPUUYECKUX (DUTYP.

WMHCTpyMEHTBI I MOCTPOCHUN: LIUPKYJIb, TUHENKA, YrOJbHUK. [IpocTeiime nmocTpoeHus
LUPKYJIEM U JUHEHKOH: MOCTpOeHNEe OUCCEKTPUCHI YIiia, MEePIEeHIUKYIIIpa K IpsSIMOH, yria, paB-
HOTO JIaHHOMY,

[TocTpoeHne TpeyroibHUKOB MO TPEM CTOPOHAM, JBYM CTOPOHAM U YINIy MEXKAY HUMH,
CTOPOHE U JIBYM IPUJIEKAIUM K HEN yIIIaM.

[enenue orpes3ka B JaHHOM OTHOLICHUH.

I'eomeTpnueckue npeodpazoBaHus

IIpeodpazoBanusn

[Tonsitne npeobpaszoBanus. [IpencraBienre 0 MeTanpeIMeTHOM MOHATUH «IIpeoOpa3oBa-
Huey. [lonobue.

JABmxeHus

OceBast U IeHTpaJIbHAasE CUMMETPHs, IMMOBOPOT M TapajuieNbHbIN nepeHoc. KomOuHammm
JBUKEHHUH Ha TUIOCKOCTH U UX CBOMCTBA.

BexTops! 1 KOOpAMHATHI HA IIIIOCKOCTH

BexTopbl

[Tonatue BekTOpa, NeWCTBUA HaJ BEKTOPAMHU, HCIIOIH30BAHHE BEKTOPOB B (PU3UKE, pa3io-
YKEHUE BEKTOpa Ha COCTABJISIIOLIUE, CKAJSIPHOE TPOU3BEICHHUE.

Koopaunatsl

OcHOBHbIE MOHSATHS, KOOPAMHATHI BEKTOPA, PACCTOSHME MEXIY Toukamu. KoopauHaTbl
CepeIMHbI OTpe3Ka. YpaBHEHHUs QUTYP.

[IpumeHeHne BEKTOPOB U KOOPJMHAT JUIsl pELICHUs TPOCTEUIINX T€OMETPUUYECKUX 3aa4.

HcTopust MaTeMaTHKHU

Bo3HuKHOBEHME MAaTeMaTUKU KaK HayKH, 3Tambl ee pa3BuTHs. OCHOBHbIE pa3Jiesibl MaTe-
MaTUKH. Beiiaroniecss MaTeMaTUKU M UX BKJIAJl B Pa3BUTHE HAYKH.

becKOHEYHOCTh MHOXKECTBA MPOCTHIX 4yHMces. Yucna um AIMHBI OTpe3KoB. PannoHasbHbIE
grcna. [lorpedHocTh B nppanmonansueix yncnax. [lkomna [udaropa

3apoxaeHue anreOpsl B Heapax apudmeruku. An-Xopesmu. Poxiaenne OyKBEeHHOU CHM-
Bosiku. I1. ®epma, ®. Buer, P. Jlekapt. UcTopus Borpoca o HaxoxxaeHUH (HOPMYIT KOpHEH ai-
reOpandyeckux ypaBHEHHH cTeneHel, Oonpmux udetsipex. H. Tapranes, k. Kapmano, H.X.
Abens, O. I'anya.

[TosiBieHre MeTo/1a KOOPIUHAT, O3BOJISIONIETO IEPEBOIUTH FTEOMETPHUUECKHE OOBEKTHI Ha
s3bIK anreopsl. [osiBnenue rpadgukos ¢ynxuuit. P. [lexapt, I1. @epma. [Ipumeps! pazauuHbIX
CUCTEM KOOPJMHAT.

3anaua Jleonapno IMuzanckoro (®Pubonayun) o kposukax, yucia Oubonauyn. 3amada o
maxmMaTHOM Jocke. CXOAMMOCTh T€OMETPUUECKON MPOTPECCUN.

Nctoku Teopun BEpOSITHOCTEN: CTpaxoBoe Aeio, azapTHbie urpel. I1. @epma, b.ITackaib,
. bepuynnu, A.H.Konmoropos.

Ot 3emnenenus k reometpun. [ludarop u ero mkona. @anec, Apxumen. [lnaton u Apu-
crorenb. [locTpoeHne mpaBWIIBHBIX MHOrOyrojabHUKOB. Tpuccekuus yria. Kagparypa kpyra.
YnaBoenue kyba. Hctopus uymcna m. 3omotoe ceuenuwe. «Hauwama» Epxnmmpma. JI Diinep,
H.N.Jlo6aueBckuii. icTopus maTOro mnocrysara.

['eomeTpus u uckycctBo. I'eomeTpuueckie 3akOHOMEPHOCTU OKPYKAIOLIET0 MUPA.



ActpoHomus u reomeTpus. UTo U Kak y3Haimu AHakcarop, JpatocdeH u Apucrapx o pas-
mepax Jlynsl, 3emun u Connna. Paccrosiuus ot 3emiu a0 JIynel u Connna. M3mepenue pac-
cTostHUs OT 3emiu 10 Mapca.

Pone poccuiickux ydenelx B pa3Butun Marematuku: JI. Oitnep. H.W. Jlobauesckwuii,
[1.JI.YeO6rmues, C. KoBanerckas, A.H. KonMoropos.

Maremartuka B pazButuu Poccum: Iletp I, mkona MareMaTMuecKux M HABUTALKUX HAYK,
passutue poccuiickoro ¢uiota, A.H. KpeutoB. Kocmudaeckast mporpamma u M.B. Kenpim.

7-i kaace 'eomeTpus (68 yacon)

OcHogGHble noOHAmMUA 2e0Mempuu.

Touka, npsiMasi, mI0ckocThb. JIyd, oTpe3ok, IoMaHasi, MHOTOYTOJIbHUK. YTOJI, OUcceKTpuca
yria. CMexHble U BepTUKalbHbIE yruibl. [leprieHukynspHeie npsMble. PaccTossHUE OT TOYKH 10
MIPSIMOM.

Ilpusnaku pasencmea mpey201bHUKOG.

Tpeyronabauku. Meanansl, OMCCEKTPHUCHI, BBHICOTHI TpeyrosibHuka. Ilpu3Haku paBeHCTBa
TPEeYroJbHUKOB. [Ipu3Haku paBeHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [ 'eoMeTpuueckue Mmecra
To4eK. buccekTpuca yria Kkak reOMETpUYECKOE MECTO TOUYEK, PABHOYAAJIEHHBIX OT CTOPOH YIJIA.
CepearHHBIN NEPIEHIUKYISAP K OTPE3KY KaK F€OMETPHYECKOe MECTO TOYEK, PaBHOYIAIEHHBIX
OT KOHIIOB OTpE3Ka.

IHlapannenvnocmo.

[TapannensHbie npsmele. [Ipu3Haku U CBOMCTBA MapayljIeNbHBIX NMPAMbBIX. AKCHOMA Hapaj-
nenbHOCTH. CyMMa YIJIOB TPEYTOJIbHHKA.

Hmozoseoe noemopenue.

8-ii k1acc 'eomeTtpus (68 yacoB)

YemovipéxyzonvHuku.

[Tapannenorpamm. CBoiicTBa M NpU3HAKH MapaieraorpamMMa. PoM0O, mpsMOyrojbHUK,
kBajapat. Tpaneuus. Cpeansist TuHus Tpanenuu. PaBHoOenpenHas Tpanenus.

Ilhowyaou muozoyzonvnuxos.

dopmyIbl A IJIOLIAIM TPEYroJbHUKA, apajuienorpaMmma, Tpamnerun. Teopema I[udaro-
pa.

Iloooobue.

[Tono6ubIe MHOTOYTONBHUKU. [Ipu3HaKM MomOOusT TPEYroJbHUKOB. Teopema O Mporop-
LMOHAJIBHBIX OTpe3Kkax. CBOMCTBO OMCCEKTPUCH TpeyroyibHUKa. [IponopiuuoHasbHble OTPE3KU B
NPSIMOYTOJIBHOM TpeyrojbHUKe. [IponopiimonanbHeie oTpe3ku B Kpyre. [linomany mogoOHBIX
MHOI'OYTOJIbHUKOB. CpeniHss IMHUS TpeyrojpHuka. Teopema Daineca.

OKpysicnocme.

N3mepenne yrioB, CBSI3aHHBIX C OKPYXKHOCTBIO. KacaTenbHass K OKpPYKHOCTH, CBOMCTBA
KacaTelabHbIX. BrincanHas u onucaHHas okpykHocTH. OCHOBHBIE 3a1auu Ha noctpoenue. Ilo-
cTpoeHue Ouccekrpuchl yria. Iloctpoenue tpeyronbHuka mno TpéM snementam. lloctpoenue
MPSIMOM, TPOXOJAMICH Yepe3 AaHHYI0 TOYKY M IEPICHIUKYISIPHOHN (MapauieibHON) JTaHHOU
npsamoil. Jlenenue oTpe3ka B JAHHOM OTHOIIEHUU

Hmozoseoe noemopenue.

9-ii knacc 'eomeTpus (68 yacos)

. Bexkmopuvi u koopounameui.

[lonstue o Bekropax. Cymma M pa3HOCTh BEKTOPOB, YMHOKEHHUE BEKTOpa Ha ckaysp. Pasz-
JIOKEHHE BEKTOpa MO JABYM HEKOJUIMHeapHbIM BekTopaMm. Koopaunatsl BekTopa. CkansipHOe
MIPOU3BEICHUE BEKTOPOB. JleKapTOBBI KOOpAWHATHI Ha IJIOCKOCTU. YpaBHEeHHE JUHUH. CBA3b



MEXy KOOpAMHATAMU BEKTOPOB U KOOpAMHATAMU TOUYEK. BEKTOPHBII 1 KOOPIMHATHBINA METO/bI
pelIeHNs reOMeTPUUECKUX 3aau.

dnemenmuvl mpuzonomempuu.

Tpuronomerpuueckue (QYHKIUU OCTPOTO YIiia, OCHOBHBIE COOTHOIIEHHUS MEXIY HHMH.
Pemenne npssiMOyroiapHBIX TPEYTrodbHUKOB. Tpuronomerpudeckue ¢pyHkiuu yriaos ot 0 o 180°.
Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Perienne TpeyroibHUKOB.

Jnuna okpyscnocmu u niouwyads Kpyza.

[IpaBunbHBIE MHOTOYTOJIBHUKH, UX CBOMCTBA. CBSI3b MEXKIY CTOPOHOM MPaBUILHOTO MHO-
rOyroJibHUKa Y paguyCcaMH BIIMCAHHOTO M OIMCAHHOIrO KpyroB. [lnmHa okpyxxkHOcTH. [lnomans
MPaBIWJIBHOTO MHOTOYTOJIbHMKA. [Iomaas Kpyra u ero 4acTeu.

TI'eomempuueckue npeobpazosanus niocKkocmu.

[Tonatue o nBwxeHusxX miockoctu. OceBas U LeHTpaidbHas cumMmeTpuu. [lapannenbHblii
neperoc. [loBopot. TlonsiTue o romoreTrnu. Mcmoib30BaHne T€OMETPHUECKUX TPeoOpa3oBaHUi
MIPU PELICHUH 3a/1au.

Dnemenmul cmepeomempuu.

®opmysbel 00bEMa OCHOBHBIX MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYD: Mapasiesent-
nena, kyoa, mapa, HWIMHApa, KoHyca. [IpaBuibHbIE MHOTOTPAHHUKH.

Hmozoeoe nosmopenue.

2. TemaTmyeckoe NJIAHHUPOBAHUE

7 Kaace
Ne Kou-Bo
n/n Tema ypoxa 4acoB
HayanbHble reoMeTpruyeckue ceeaenusi 11 yacos
Ot 3emuiemepust k reomerpun. I'eomerpuyeckas ¢urypa. dopmupo-
1 BaHUE NPECTABICHUN O METANPEIMETHOM HOHATHH «purypa». du- 1
T'ypbl B TEOMETPUU U B OKPYKAIOIIEM MUDE.
9. Onpenenenne. Touka, TMHUS, OTPE3OK, MpAMAasi, JIyd, TOMaHas, TIOC- 1
KOCTb. [IoHSITHE BEIMYMHBI.
3 Jnuna. M3mepenue mimmHbl. ENMHNUIBI N3MEPEHUS JJINHBI. 1
4 VYromu, 6uccekTpuca yriia, BUJibl yIJIOB. 1
HNHCTpyMEHTHI 11 U3MEPEHHI U MOCTPOCHUI; U3MEPEHUE U BBIUKC- 1
JIEHUE JUIUH (pacCTOsTHUMN).
6 HNHCTpyMEHTBI U1 U3MEPEHUN U NTOCTPOCHUM; U3MEPEHHE U BBIYKC- 1
nenue yrinos. Benuumna yria. ['pagychas mepa yria
7 CMeKHBIE yIibl 1
8 BepTukanbHble yIibl 1
9 Pemenue 3am1au Ha BBIYMCIIEHUE, 1OKA3aTENbCTBO C MCIIOJIb30BAHUEM 1
CBOMCTB M3y4YEHHBIX (PUTyp: BEPTUKAIbHbBIE U CMEKHBIE YIJIbI
10 [lepnenauKyIsIpHBIC TIPSMBIC. 1
11 I'eomeTpuueckue Gurypsl. Ypok 00001meHus 1
Tpeyroabaukn 20 yacos
12 TpeyronbHuk. PaBeHCTBO uryp. 1
13 CBolicTBa paBHbBIX TPEYTOJIbHUKOB 1
14 YTBepxkaeHus. AKCMOMBI U TeopeMbl. JloKa3aTeNnbCTBO. 1
15 [Ipu3Haky paBeHCTBA TPEYroJILHUKOB. lIepBeIii IpU3HAaK paBEeHCTBA 1
TPEYTrOJIbHUKOB
16 IlepBbIii npU3HAK paBEeHCTBA 1




17 [lepneHauKyISIp K IPSIMOIA. 1

18 BricoTa, MmeiraHa, OMCCEKTpriCa TPEYroIbHUKA 1

19 PaBHOOEIpEHHBIN TPEYTrOJIBHUK, €0 CBOWCTB. 1

20 PaBHogez[peHHLIﬁ TPEYroJbHHK, €ro Mmpu3Haku. Teopema, oOpaTHas 1
JTAHHOM.

21 PaBHOCTOPOHHUH TPEYrOJIbHHUK. 1

22 Bropoii npu3Hak paBeHCTBa TPEYTrOJIbLHUKOB. 1

23 TpeTnii mpru3HaK paBEHCTBA TPEYTOJIHHUKOB. 1

24 OKpy’>KHOCTB, KPYT, UX DJIEMEHTHI. 1
I'eomeTprueckue MocTpoeHust Ui WILIOCTPAllMU CBOWCTB F€OMETPH-

25 gyeckux (uryp. MHCTpYMEHTBI 1711 TOCTPOSHUI: IUPKYJIb, JTHHEHKA, 1
YTOJIbHUK.

26 [pocreiimue mocTpoeHUs UPKYJIEM U JIMHEHKON: MOCTpoeHue Ouc- 1
CEKTPHUCHI yriia

27 [Ipocreiimne TIOCTPOCHKS LMPKYIIEM H JIMHEWKOW: TIOCTPOEHUE IeP- 1
NEHIUKYISpa K MpsIMOI

28 [Ipocreiimne MOCTpOEHUs HUPKYJIEM U JIMHEUKOM: IIOCTPOCHUE YIUIA, 1
PaBHOT'O IaHHOMY
Pemenue 3a7au Ha BBIYMCICHHE, JOKA3aTEIBCTBO U MOCTPOEHHUE C HC-

29 MOJTb30BAHUEM CBOMCTB HM3YYEHHBIX (UTYp: TNPH3HAKH DPABEHCTBA 1
TPEYroJbHUKOB, PABHOOEJPEHHBIN TPEYTOJIbHUK

30 Konmponvnas paboma. «Tpeyzonvonuxuy 1

31 Ananu3 KOHTpOJIbHOH paboThl «TpeyroabHUKN» 1

ITapanjesabHbie npavbie 11 yacoB

32 [NapannenbHbie TpsSMBIE. 1

33 [Ipu3Haky napaiebHBIX MPSIMBIX. 1

34 [IpakTrueckue cnocoObl MOCTPOEHHSI MApAJITIEIbHBIX IPSIMBIX. 1
Pemrenune 3a7ay Ha BBIYHCIICHHE, JOKA3aTEIBCTBO U MMOCTPOSHHUE C HC-

35 MIOJIb30BAHUEM CBOMCTB M3Y4YE€HHBIX (UTYp: MPU3HAKU MapauIeIbHbBIX 1
TIPSIMBIX

36 AKCHOMBI TEOMETPUHU 1

37 Akcuoma napamienbHocTd EBknuna. «Hauvana» EBknupa. JI. Diinep. 1
H.U. JloGaueBckuii. ictopust nsiToro mocrysara.

38 CBoiicTBa mapajuieNIbHBIX MPSMBIX. J0Ka3aTeIbCTBO OT IPOTUBHOTO. 1
Pemrenune 3a71ad Ha BRIYHCIICHHE, JOKA3aTEIBCTBO M IIOCTPOCHHUE C HIC-

39 MOJIb30BAHUEM CBOWCTB M3YYEHHBIX (PUIyp: CBOWCTBA MapaieIbHBIX 1
TIPSIMBIX

40 VYTIIBI C COOTBETCTBEHHO MAapaJUICIbHBIMU CTOPOHAMU 1

a1 Pemenue 3aau Ha BBIYMCIICHHE, JOKA3aTEIBCTBO U MOCTPOEHHUE C HC- 1
M10JIb30BAHUEM CBOMCTB M3Y4EHHBIX (pUryp

42 [NapannenbHOCTh NPSAMBIX. YPOK 0000IIeHUS 1
CooTHOLIEHUSI MeKTY CTOPOHAMH U YIVIAMM TPeyrojabHuka 19 yacos

43 CymMa yTJIoB TPEYroJIbHUKA. 1

44 Bremnue yriel TpeyrojgbHUKA. 1

45 [TpsMOYTONBHBIN, OCTPOYTOJIBHBIN, TYNOYTOJIbHBIN TPEYTOJbHUKH. 1

46 CoOTHOLIEHUS] MEKIY CTOPOHAMH M YTIaMH TPEYroJbHHKA. 1
Pemenue 3a1ay Ha BeIYMCIICHHE, JOKA3aTEIBCTBO U MOCTPOEHHUE C HC-

47 MOJIb30BAHUEM CBOMCTB M3YYEHHBIX (DUTYp: CyMMa YIJIOB TPEYTOJib- 1
HUKA

48 HepaBeHCTBO TpeyrosibHUKa. 1

49 CaolicTBa NPAMOYTOJIBHBIX TPEYTOJIbHUKOB. 1




51 [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJbHUKOB 1
Pemenue 3a1a4 Ha BBIYHMCIICHUE, 10KA3aTEIBCTBO U MIOCTPOCHHUE C UC-

52 MOJIb30BAHUEM CBOMCTB M3YYEHHBIX (UTYp: CBOWCTBA MPSMOYTOJIb- 1
HBIX TPEYTrOJIbHUKOB

53 Paccrosinne mMexay TOUKaMH. Paccrosinue ot Touku 110 npsamoit. [lep- 1
MEHANKYJISIP K TPSMOI.

o4 Haxnonnas, npoekuys. CepeAMHHBIN NEPIEHANKYISP K OTPE3KY. 1

55 [TocTpoenne TpeyroJbHUKOB IO TPEM CTOPOHAM 1

56 [TocTpoeHre TpeyroJbHUKOB 0, TBYM CTOPOHAM U YTy MEKY HUMH 1

57 [TocTpoeHune TpeyroJbHUKOB MO CTOPOHE M JIBYM MPHIICKAIIUM K HEM 1
yrIam.

58 JlenieHne oTpe3ka B JaHHOM OTHOIICHHUHU. 1

59 Pemenue 3a1a4 Ha BbIYMCIIEHUE, 10KA3aTEILCTBO U IIOCTPOEHHUE C UC- 1
MI0JIb30BAHUEM CBOICTB M3y4EHHBIX UTYD.

60 Konumponvnaa paboma. «Coomnouienua meixicoy cmopoHamu u 1
yenamu mpey2oibHuKa

61 AHanmu3 KOHTPOJBHON paboThl «COOTHOIICHHSI MEXKIY CTOPOHAMHU H 1
yriaamu TPEyroJbHUKa»

IToBTOpeHue 7 yacos

62 VYroun, Ouccektpuca yria, BHIBI YIJIOB. BepTUKaabHBIE M CMEXHBIC 1
yTJIBL
Tpeyronbuuk. BpicoTa, Menuana, OuccekTpuca TpeyroibHUKa. Pas-

63 HOOCJIPEHHBIN TPEYrOJbHHUK, €r0 CBOMCTBA W Mpu3HaKW. [Ipu3Haku 1
paBEHCTBA TPEYTOJIbHUKOB.

64 [Napannensusie npsmele. [Ipu3Haku napamienbHbIX NPsSMbIX. CBOKCT- 1
Ba MapaJUICIIbHBIX MPSIMBIX

65 CyMMa yriioB TpEeyrojibHUKa. BHENTHUE yTIIbl TPEYTrOJIbHUKA. 2

66 CooTHolIeHHsT MEXIy CTOpPOHAMH U yrilaMH TpeyrojbHuka. Hepa-
BEHCTBO TPEYrOJIbHUKA.

67 CBoiicTBa MNpsAMOYTOJBHBIX TPEYrodbHUKOB. [Ipu3Haku paBeHCTBa 1
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

[IpocTteiimue mOCTpoeHUs MUPKYIEeM U JTUHEHKOI: mocTpoeHue Ouc-

68 CEKTPHCHI yIia, NepHeHAUKYISIpa K IPSIMOM, yriia, paBHOTO JaHHOMY. 1
IlocTpoeHne TpeyronbHUKOB IO TPEM CTOPOHAM, JIBYM CTOpPOHaM H
YTy MEXAY HUMH, CTOPOHE U JBYM MPWJIEKAIIUM K HEH yriam.

Hroro: 68 yacos
8 kuace
YerpipexyroabHuku 18 yacos
MHoOroyroiasHuku. MHOrOyroibHHUK, €ro 3J€MEHThl U €ro CBOMCTBA.

1 Pacrio3naBaHrne HEKOTOPBIX MHOT'OYTOJIBHUKOB. BbINyKiible M HEBBI- 1
MYKJIBIE MHOTOYTOJIbHUKH.

2 [lapannenorpamm. 1
CBoiicTBa napasuiesorpaMmma. 1
Pemenue 3a7a4 Ha BBIYMCIIEHUE, 10KA3aTEIBCTBO U MIOCTPOEHHUE C UC-

4 MOJIb30BAaHUEM CBOMCTB HM3y4eHHBIX (UTyp: CBOICTBa mMmapaiieno- 1
rpaMMa

5 [Tpu3Haku napajesorpaMmma. 1
Pemenue 3a7a4 Ha BBIYHMCIIEHUE, 10KA3aTEIBCTBO U MIOCTPOCHHUE C UC-

6 MOJIb30BAHUEM CBOMCTB HM3yYEHHBIX (DUTYp: CBONCTBA M TPU3HAKU 1

napaJiiesiorpamMmma




\‘

[IpssMOyTroNbHUK.

8 CBoiicTBa M IPU3HAKH MIPSIMOYTOJIbHHKA.
Pemenue 3a1a4 Ha BBIYHMCIIEHUE, 10KA3aTEIBCTBO M IOCTPOCHHUE C HC-
9 MOJIb30BAHUEM CBOWCTB HM3YYECHHBIX (UTYp: CBOICTBa M NPU3HAKU
MPSIMOYTOJIbHUKA
10 Pom6. KBagpar. 1
11 CBoiicTBa M pU3HAKK poMOa, KBapara. 1
Pemienue 3a7ay Ha BBIYHMCIICHHE, JOKA3aTEIBbCTBO U MOCTPOEHHUE C HC-
12 MOJIb30BAaHUEM CBOWCTB HW3YYEHHBIX (PUTYp: CBOWCTBA M TPH3HAKH 1
pomOa, KBasparta
13 Tpanenus, paBHOOeApeHHAS TPATICIIHSI. 1
14 Pemrenue 3a71a4y Ha BBIYHCIICHHE, JOKA3aTEIBCTBO U MMOCTPOSHHUE C HC- 1
I0JIb30BAHUEM CBOICTB M3y4EHHBIX (PUTYp: Tpamerus
15 Teopema ®Darneca. [Ipumep u kouTppuMep. BrickazpiBanus. Uc- 1
TUHHOCTb U JIO)KHOCTB BBICKA3bIBAHMS.
16 Pemenue 3a1a4 ¢ UCNIONb30BaHUEM CBOMCTB U3YyUEHHBIX QUTYP. 1
17 Konmponsnas paboma. «4emoipéxyzonvnuxuy 1
18 AHanu3 KOHTPOJIBHOU pabo0ThI «UeThIPEXYTOILHUKI 1
ITnomans 14 yacos
19 Ilonstue o IUIoIanH iockoi urypsl u ee cBoiictax. M3mepe- 1
HUE TUIOMIAIEH.
20 EI[I/IHI\/’IIII)I u3MepeHus iomanau. MHCTpyMeHTsI JUisl U3MEpPEHUN IU10- 1
majei.
21 CpaBHEHME U BBIYUCIICHUE TUIOMIAJEH 1
22 [Inomane npsIMOyroJibHUKa 1
23 DopMyITBI TUTOIIAIN TTAPAJUISIIOTPAMMA B €T0 YaCTHBIX BUIOB. 1
o4 Pemrenne 3ama4y Ha BBIYHMCIICHHE, TOKA3aTEIBCTBO C MCIIOIB30BAHUEM 1
CBOMCTB M3y4YeHHBIX (pUTYp: MIIOHIAAb MapalliesorpaMmma
25 @DopMyIbl TUIOIMIAN TPEYTOJIBHUKA M €r0 YaCTHBIX BUIOB 1
26 Pemienue 3a1a4 Ha BBIYHMCICHHE, 10KA3aTEIbCTBO C UCIOJIB30BAHUEM 1
CBOWCTB M3yYCHHBIX (PUTYp: TUIOMAIb TPEYTrOJIbHUKA
27 [Tnomans Tpaneun 1
28 Pemenne 3a1au Ha BBIYHMCIIEHUE, I0KA3aTEIbCTBO C MUCIOIB30BAHUEM 1
CBOWCTB M3YYCHHBIX (PUTYp: TUIOMIAIb TPATCIIHN
29 Teopema [Tudaropa. Iudarop u ero mkona. 1
30 Pemnrenne 3ama4y Ha BBIYHCIICHHE, TOKA3aTEIBCTBO C MCMOJIH30BAHUEM 1
CBOWCTB M3y4YeHHBIX puryp: Teopema Iludaropa
Pemenue 3a7a4y Ha BBIYHMCIICHHE, JOKA3aTEIBCTBO U MMOCTPOEHHUE C HC-
31 MOJIb30BAHUEM CBOWCTB M3yYEHHBIX (HUTYp: IUIOMIAAM Iapajiiesio- 1
rpamMma, TpeyrojbHHKa, Tpaneruu, TeopeMa Iudaropa
32 [Tnomane. Ypok 06001meHus 1
ITonoOHbIe TpeyroabHUKHN 16 yacos
33 [TponopuunonaneHele oTpe3ku, nogodue ¢uryp. [lonodbusie Tpe- 1
YTOJIHUKH.
34 OTHoIIEHNE TEPUMETPOB U IUIOIAACH MOJOOHBIX TPEYTOJbHIKOB 1
35 Pemienue 3a1a4y Ha BBIYKMCICHHE, 10KA3aTEIBCTBO C MCIIOIb30BAaHUEM 1
CBOMCTB U3y4YEHHBIX (PUTYp: MOTOOHBIE TPEYTOJILHUKH
36 [Tpuznaku nomo6us. IlepBriil mpu3HAK MOAOOUS TPEYTrOJIHHHUKOB 1
37 Bropoii npusHak nogo0ust TpeyroibHUKOB. 1
38 TpeTnii npu3HaK 1Mo100Us TPEYTOJILHUKOB. 1
39 Perienue 3a1a4 Ha BBIYHMCICHHE, JI0KA3aTEIBCTBO C MCIIOJIb30BAaHUEM 1




CBOMCTB M3YYEHHBIX (DUTYp: MPU3HAKH ITOT00MS

40 CpenHsis TUHUS TPEYroJbHUKA 1

a1 Pemenune 3ai1ay Ha BeIYMCIICHHE, 10KA3aTEIBCTBO C UCIIOJIb30BAaHUEM 1
CBOWCTB M3Y4YCHHBIX (PUTYp: CpPEAHSSI JMHUS TPEYrOJIbHUKA

42 [IponoprmoHaIbHBIE OTPE3KH B NIPSIMOYTOJIBHOM TPEYTOJIbHUKE 1

43 [TpumeHneHne mo100msI K JIOKa3aTelILCTBY TEOPEM U PEHICHUIO 3a1ad. 1

44 Pemenune 3as1ay Ha BeIYMCIICHHE, 10KA3aTEIbCTBO C MCIIOJIb30BAaHUEM 1
CBOWCTB M3Y4YE€HHBIX (PUTyp: MPONOPIHUOHAIBHbBIE OTPE3KU

45 Tpuronomerpuueckne (yHKIHH OCTPOTO yria B MPSIMOYTOJIBHOM 1
TPEYroJIbHUKE.

16 Beruuciienue 31eMeHTOB TPEYTONLHAKOB ¢ HCIONB30BAHAEM TPUrO- 1
HOMETPHYECKHX COOTHOIICHHA.

Pemenune 3aa4y Ha BBIYHCICHHE, T0KA3aTEIBCTBO C MCIIOIB30BAHUEM

47 CBOMCTB M3YYEHHBIX (UTYDP: BHIYUCICHUE JIEMEHTOB MPSIMOYTOJIbHO- 1
T'0 TPEYTrOJIbHUKA

48 ITomobue. Ypok 06001eHu s 1

Oxpy:kHocTh 14 yacoB
49 OKpyXHOCTb, KPYT, UX DJIEMEHTbL 1 CBOMCTBA. B3aHvMHoe pacrio- 1
JIOKEHHE TIPSMOM U OKPYKHOCTH, JIBYX OKPYKHOCTEH.

50 KacarenbHas u cexymas K OKpYXKHOCTH, UX CBOMCTBA 1

51- I{eHTpaJIbHBIE YTIIBIL. 1

52 BrincanHble yribl. 1
Pemenune 3ai1ay Ha BBIYMCIICHHE, 10KA3aTEJILCTBO C MCIIOJIb30BAaHUEM
CBOWCTB M3Yy4YCHHBIX (DUTYp: KacaTeibHas, [EHTPAJIbHbIC U BIUCAH- 1
HBIE YIJIBI

53 CBoiicTBa OUCCEKTPUCHI yIila U CEPEAMHHOrO MEPIEHIUKYIIIpa K 1

OTpPE3KY.

o4 UYeTslpe 3aMedaTenbHble TOYKHA TPEYTOJIBHUKA. 1
BrincanHbie OKpY>KHOCTH JIJIs1 TPEYTOJIEHUKOB. 1
OnwucaHHBIE OKPYKHOCTH JUIS TPEYTOJILHUKOB. 1
Pemrenne 3aa4y Ha BBIYHCICHHE, TOKA3ATEIBCTBO C MCIIOIB30BAHUEM

57 CBOWCTB M3YYEHHBIX (PUT'Yp: BIHMCAHHBIE U OMHUCAHHBIE OKPYKHOCTH 1
U1l TPEYrOJIbHUKOB.

58 BriucanHble OKpY>KHOCTH JUJIsl YETHIPEXYT OJIbHUKOB 1
59 OnucaHHbIE OKPYKHOCTH U1l YETHIPEXYTOJbHUKOB. 1
Pemienue 3a1a4y Ha BBIYHMCIICHHE, 10KA3aTEIBCTBO C MCIIOIb30BAaHUEM
60 CBOWCTB M3YYCHHBIX (PUTYp: BIMCAHHBIE W OIMCAHHBIC OKPYKHOCTH 1

U1l YETBIPEXYTrOJIbHUKOB
61 Konmponvnasa paboma. « Okpysicnocmoy. 1
62 AHanu3 KOHTPOIBHOH paboTsl «OKPYKHOCTHY. 1
IloBTOpEeHne 6 yacos
[Mapannenorpamm. CBoiicTBa mapasuiesnorpamma. [IpusHaku napanie-

63 norpamma. Pom6. IIpsmoyronsauk. KBaapat. CBolicTBa M Npu3HaKu 1
pomOa, mpsMOYroibHHMKa, KBajpaTa. Tpamenusi, paBHOOEApEHHas
Tpamnenws.

@®opMynbl MIIOLIAM MapajielorpaMMa U €ro 4acTHbIX BUI0B. Dop-

64 MYJIBI TUTOMIAIA TPEYTOIBHUKA M €r0 YacTHHIX BHIOB. [lmomanp Tpa- 1
TEeIHH.

65 Teopema [ludaropa. 1

66 OTHOIIEHNE TEePUMETPOB U IUIOMIAAEH MOJOOHBIX TPEYrOJIbHUKOB. 1

[pusnaku nogoOusi. CpeHsist TUHUS TPEYroJbHUKA




Tpuronomerpuyeckne (YHKIUM OCTPOro yrjia B MPSMOYTOJIbHOM

67 TPEYTrOJIbHUKE. BhIuKciieHnE 371EMEHTOB TPEYTOJIbHUKOB C UCIOJIbB30- 1
BaHUEM TPUTOHOMETPUUYECKUX COOTHOILEHHH.

68 IlenTpanpHble U BIUCAHHBIE YIIIbl. BicaHHble OKpY)KHOCTH Ui Tpe- 1
yroJdbHUKOB. OnHCaHHBIE OKPYXHOCTH IS TPEYTOJIbHUKOB.

Hroro: 68 yacos
9 kJacc
1 \ [ToBTOpEHNE OCHOBHOI'O COZIEP KaHUS Kypca reoMeTpuH 7-8 Kiacca. \ 1
BeKkTopbl H KOOPAHHATHI HA IJIOCKOCTH 15 yacoB

2 [lonsiTue BekTOpA. 1

3 JlnvHa BekTopa. PaBeHCTBO BEKTOPOB. 1

4 JleicTBYSI HaJl BEKTOPAMH. 1

5 [lpuMeHeHne BEKTOPOB ISl PEIICHUS] TPOCTEHIINX TEOMETPHUYECKUX
3ajad.

6 Hcnonb30BaHue BEKTOPOB B (pH3HKe, pas3iokeHHE BEKTOpa Ha CO- 1
CTaBJISIOLINE

7 CpenHsis TuHUS Tpaneuuu 1
Pemienune 3a1a4 Ha BeIYMCICHHE, 10KA3aTEIbCTBO C UCIOJIb30BAHUEM
CBOWCTB M3Y4YEHHBIX (PUIyp: CpeAHsIsl JMHUS Tpaneluu
Koopaunatel. OcHoBHble noHATHs. Koopnunatel Bektopa. Ilossie-

8 HUE METO/a KOOpAMHAT, MO3BOJIIOLIET0 MEPEeBOJUTH IeOMeTpuye- 1
CKUE 00BEKTHI Ha SI3BIK aIreOphl.

9 CB3b MEXAY KOOpIMHATAMU BEKTOpA U KOOPAMHATAMM €ro HaJaja 1
KOHIIA.

10 KoopauHatel cepeinHbl OTpe3Ka. 1

11 Beluncnenue JUIMHBI BEKTOPA 110 €ro KOOpAUHATAM. 1

12 PaccrosiHue Mexay TOUKaMu 1

13 Pemenue 3a1a4y Ha BbIYMCICHHE, 10KA3aTEIbCTBO C UCIOJIb30BAHUEM 1
CBOWCTB M3Y4YCHHBIX (PUTyp: MPOCTEHIINE 3a1a4l B KOOPAUHATAX

14 YpaBHeHus Guryp. 1

15 Konmponvnas paboma «Bekmopul u Koopounamol Ha NJ1OCKOCHLU) 1

16 AHanu3 KOHTpOJIBbHOHN paboThl «BeKTOpbl U KOOpAMHATHI HA IJIOCKO- 1
CTH»

CooTHOLIEHHSI MEKAY CTOPOHAMH M YIJIaMH TpeyroibHuka 15 yacoB

17 ®opMyiibl, CBSA3BIBAIOIINE CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC OJI- 1
HOTO U TOTO XK€ yIia.

18 Tpuronomerpuieckne GyHKIIUHN TYTIOTO YT, 1

19 Teopema o IoImaaM TPEYroJbHUKA. 1

20 PeH{eHI/Ie 3aJja4 Ha BBIUMCIIEHUE, JJOKA3aTEIbCTBO C UCIOJIb30BaHUEM 1
CBOWCTB M3Y4YEHHBIX (PUIyp: IJIOLIA/Ib TPEYrOJIbHHUKA

21 Penienue TpeyroabHUKOB: TEOPEMA CHHYCOB. 1

29 Pemrenune 3aa4y Ha BBIYUCICHHE, T0KA3aTEIBCTBO C MCIIOIB30BAaHUEM 1
CBOWCTB M3Y4YEHHBIX (UIyp: TEOpEMa CHHYCOB

23 Pemenne TpeyroapHUKOB: TEOPEMa KOCHHYCOB 1

24 Pemienue 3a1a4y Ha BbIYMCICHHE, 10KA3aTEIbCTBO C UCIOJIb30BAHUEM 1
CBOWCTB M3yYCHHBIX (UTYp: TEOpeMa KOCHHYCOB

25 PemieHne TpeyroibHIKOB: TEOpeMa KOCHHYCOB U TEOpEeMa CHHYCOB 1

26 Yros Mexay BEeKTOpAMH. 1

27 CxasipHOE NMPOU3BEJCHUE BEKTOPOB. 1

8 PemveHHe 3aJa4 Ha BBIYMCIICHUE, JJOKA3aTEIbCTBO C UCIOIb30BAaHUEM 1
CBOWCTB M3YYCHHBIX (PUTYpP: YTOJI MEXKIY BEKTOpaMHU

29 Pemienue 3a1a4 Ha BBIYMCICHHE, 1I0KA3aTEIBCTBO C MCIIOJIb30BAHUEM 1




CBOWCTB H3YUEHHBIX (UIyp: pelleHHe TpeyrojabHUKOB. [liomans
TPEYTrOJIbHHUKA

CooTHolIeHUST MEXIY CTOPOHAMH M YIJIaMH TPEYrojbHUKA. YPOK

30 000011eHus 1
JliInHA OKPY’KHOCTH M ILIomaab Kpyra 13 yacoB
32 ITpaBHIIbHBIC MHOTOYTOJIBHUKH 1
33 BrircaHHBbIE OKPY>KHOCTH JJIsl TPABHIIBHBIX MHOTOYT'OJTbHUKOB. 1
34 OnucanHble OKPY>KHOCTH JIJIsl TPABUIBHBIX MHOTOYTOJIbBHUKOB
35 @opMyIIBI i1 BRIYUCIECHUS] CTOPOHBI MPABUIBHOTO MHOTOYTOJIbHHUKA 1
36 CDOpMyJIULI JUTSI BBIYUCIICHUS pajilyca OKPYKHOCTH, BIIMCAHHOW B Tpa- 1
BHJIbHBI MHOTOYTOJIBHUK
37 @DopMYITBI [T BRIYHCICHUS TUIOIIA TN MPAaBUIBHOTO MHOTOYTOJIbHUKA
Pemrenune 3aa4y Ha BBIYHCIICHHE, TOKA3aTEIBCTBO C UCIOJIB30BAHUEM
38 CBOWCTB M3yYEHHBIX (UTYp: BBIUUCICHUS IUIOMIAJN TPABHIHHOTO 1
MHOTOYTOJIbHUKA, €70 CTOPOHBI U PaJinyca BIUCAHHOW OKPYKHOCTH
39 Uctopuss uncna n. IlocTpoeHue NpaBUIBHBIX MHOTOYTOJIHHHKOB. 1
Tpuccekuust yrina. KBagpartypa kpyra. YaBoenue Kyoa.
40 @DOopMyIIBI JUIMHBI OKPY>KHOCTH U YHCTIO TT. 1
41 Jnuna nyru. [lnomane KpyroBoro ceKropa. 1
41 Konumponvnas pavoma. «/[nuna okpyy;cnocmu u niouiadv Kpyza» 1
42 AHanu3 KOHTPOJIBHON paboThl «/{JIMHA OKPYKHOCTU M TUIOMIAb KPY- 1
ray
JBu:kenusi 6 yacos
44 [lonstue nmpeobpas3oBanus. [IpencraBiaeHne o MeTanpeIMETHOM I10- 1
HATUU «IIpeodpa3oBanuey. [loHsATHE TBUKEHUSI.
45 Cummetpus guryp. OceBasi CHMMETpPHUsI TEOMETPUUYECKUX QUTYP. 1
16 LenTpanpHas cuMMeTpusi TeoMeTpuueckux Guryp. ['eometpus u uc- 1
KYCCTBO.
47 [MapamienbHelii nepenoc. [1oBopor. 1
48 KoMOuHammu aBuKeHHI Ha MIIOCKOCTH M UX CBOHMCTBa. ['eomerprue- 1
CKHE 3aKOHOMEPHOCTH OKPYKAIOIIETO MUPA.
49 [TpakTrueckas pabota o Teme «JIBUKEHUSY. 1
HayvaJsibHble CBe/leHHsI U3 CTepeoMeTpuM 7 4acoB
50 MHOrorpaHHHUK U €ro 3JICMEHTEHI. Ha3Ba1im;1 MHOTOTPaHHUKOB C Pa3- 1
HBIM T0JIO)KEHHEM U KOJIMYECTBOM I'paHeH.
51 [lepBuunbIe MPEJCTABIEHHs O MapajlieNenurese, Mpusme, ux die- 1
MEHTaX U MPOCTEHIINX CBOWCTBAX.
50 HepBI/I‘IHEaIe MIPEJICTAaBICHUS O MUPAMUIE, €€ dJIEMEHTaX U MPOCTEei- 1
IIMX CBOMCTBAX.
53-54 HepBHqVHLIe TPE/[CTABJIEHUS O IMITHH/IPE, KOHYyCe, MX DIIEMEHTaX U 1
MIPOCTEHIIINX CBOWCTBAX.
[lepBuunble TpencTaBieHus o cdepe, mape, WX SIEMEHTaX U MPO- 1
CTCHININX CBOMCTBAX.
55 [IpencraBnenne o6 odbeme U ero cpoiicTBax. M3mepenune oObema. 1
Equnauie: n3mepenus 00beMOB.
56 [IpaBunbHbie MHOTOTpanHuku. Danec, Apxumen. [lnaton u Apucro- 1
TEJb.
IoBTopenune 12 yacoB
Pemenue 3aa4 Ha BbIYMCIIEHUE, 10KA3aTEILCTBO U MIOCTPOCHHUE C UC-
S57 MOJIb30BAaHUEM CBOMCTB HM3YyUEHHBIX (DUTYp: CBOICTBA M MpPU3HAKU 1
MapaiyIeIbHBIX TPSIMBIX
Pemenue 3a1a4 Ha BBIYHMCIIEHUE, 10KA3aTEILCTBO U MOCTPOSHHUE C UC-
58 MOJIb30BAHUEM CBOMCTB M3YYEHHBIX (DUTYp: CyMMa YIJIOB TPEYyroJib- 1

HUKAa, BHEIIIHUE YIJIbI TPEYIOJIbHUKA




59

CooTHomeHNsT MeXIy CTOpPOHAMHM M yrjiamMHu TpeyroibHuka. Hepa-
BEHCTBO TPEYrOJIbHUKA.

60

Pemenue 3aia4 Ha BeIYMCICHHE, 10KA3aTEIbCTBO C UCIOIb30BAHUEM
CBOWCTB M3YUEHHBIX (PUTyp: pelIeHHEe MPSIMOYTOJIbHBIX TPEYTOJIbHU-
KOB

61

OTHOIIEHHE TIEPUMETPOB M IUIOMIAZEH TMOAOOHBIX TPEYTOJHLHUKOB.
[Tpuznaku nogo6us. CpeaHsisi TMHUS TPEYTrOJIbHUKA.

62

[Mapamnenorpamm. CBoiicTBa napasuienorpamma. [Ipusnaku napanie-
norpamma. PomO. Ipsamoyronsuuk. KBagpar. CBoiicTBa U MpU3HAKU
pomOa, mnpsMOyrosibHHMKa, KBajpaTa. Tpamenusi, paBHOOEApEHHas
Tpanenus.

63

@opmybl IOMIAAN MapajuieorpaMMa U €ro 4acTHBIX BUAOB. Dop-
MYJIBI TUIOIIAAN TPEYroJbHUKA U €ro 4acTHhIX BUAOB. [momans Tpa-
MELNH.

64

Pemenue 3a1au Ha BBIYHMCIIEHUE, JI0KA3aTEIbCTBO C MCIOIB30BAHUEM
CBOMCTB M3yueHHBIX (UTYp: KacaTejbHas, [IEHTPaJbHbIE U BIIMCAH-
HBIE YTJIbI

65

CBsi3p MEXKAYy KOOpJUHATAMH BEKTOpa M KOOPAMHATAMHU €T0 Havaaa u
koHa. Koopaunatel cepeaunbl oTpe3ka. Boluncienue mJIMHBI BEK-
TOpa MO €ro KoopJauHataM. PaccTtosiHue Mex Iy TOUKamu.

66

Cunyc, kocuHyc U TaHreHc yria. Teopema cunycoB. Teopema kocu-
HycoB. Teopema 0 11011 TPEYroJibHUKa PelleHre TpeyroJpHIKOB

67

[IpaBuiIbHBIE MHOTOYTOJIbHUK. BIMCaHHBIE W ONHMCAaHHBIE OKPYXKHO-
CTH JUJIsl MPABWIBHBIX MHOTOYTOJIbHUKOB. POPMYIIBI 111 BEIYACICHUS
IJIOIIA M TPABUJIBHOTO MHOTOYI'OJIbHHMKA, €r0 CTOPOHBI M pajuyca
BIIMCAHHOW OKPYKHOCTH

68

@opMynbl JUIMHBI OKPY)KHOCTH W IUIOINAAM Kpyra. JiauHa myru.
[Inomanp KpyroBoro cekTopa.

Hroro:

68u.
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