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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpaMma mo reomMeTpuu It 00yJaromuxcs /-8 kiaccoB pazpaboTaHa
Ha OCHOBE CIICIYIOIIMX HOPMATUBHO-IIPABOBBIX JOKYMEHTOB:

1. ®3-273 «O6 obpazoBanuu B Poccuiickoit denepariuim

2. @enepanbHbIl TOCYJApCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT OCHOBHOTO
o0111ero oOpa3oBaHus;

3. @enepanpHas pabouas IMporpaMma OCHOBHOTO oOIIero oOpa3oBaHUS 10
MaTeMaTHKe.

4.  VYueOnsiit uian MBOY «KapcoBaiickas cpeaHsist IIKOJIay;

5. IIporpamma Bocnutanust MbOY «KapcoBaiickasi cpeHsisi KO

[IpenonaBanue Bepercs Mo ydyeOHHMKaM, BXojsiumuM B DenepaibHbiil MEepedeHb

y4eOHUKOB, YTBEPKACHHBIX MUHUCTEpPCTBOM NpocBenieHus: Poccuiickoit denepanuu.
['eomeTpusi Kak OAMH U3 OCHOBHBIX Pa3AEiIOB IIKOJbHOW MAaTEMATHKH, UMEIOIIHA

CBOCH IIeJIbI0 O0ECIEYUTh M3YYEHHE CBOWCTB M pa3MepoB (UTyp, MX OTHOIICHUU U
B3aMMHOE€ PAaCHOJIOKEHHUE, OMNUPAETCS Ha JIOTHYECKYIO, JIOKAa3aTEIbHYIO JIMHUIO.
[leHHOCTh U3y4YEeHHUS TE€OMETPUU HA YPOBHE OCHOBHOIO OOIIEro o00Opa3oBaHUs
3aKJIIOYaeTCss B TOM, 4YTO OOYy4YarOUIUMHCA YYUTCA MPOBOJAUTH JOKa3aTeIbHbIC
pacCyKJIeHUs, CTPOUTHb JIOTUYECKHE YyMO3aKIIOUCHHUS, JOKa3bIBaTb HCTUHHBIC
YTBEPKJICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, NMPOBOJAUTH PACCYKICHUS «OT
MPOTUBHOIO», OTJIMYaTh CBOMCTBA OT TMPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIE
YTBEPKICHHUSI.

Bropoil 1enbi0 W3ydeHUs TEOMETPUU SBISIETCA MCIIOIB30BaHME €€ Kak
WHCTPYMEHTA TMIPU PEIIEHWH KaK MaTeMaTHYeCKUX, TaK W TPAKTUYECKUX 3ajad,
BCTpPEYAIONTUXCS B peaibHOM *)u3HU. OOydaroniuiics OJDKEH HAYYUThCS OINPEAe/IUTh
reoOMeTpUYEeCKyl0 (Urypy, OomucaTh CJIOBaMU JaHHBIM 4YepPTEX WIM PUCYHOK, HAUTH
IJIOIIAJb 3€MEJIbHOIO YYacTKa, PacCYUTaTb HEOOXOIHWMYIO JJIMHY OINTOBOJOKOHHOIO
kabenss uiam TpeOyemble pa3Mepbl Tapaxa i aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIUTENIbHAS JIMHUS B W3ydeHuH reomerpun. [lpm pemenun 3amad
MPAKTUYECKOTO XapakTepa OOYyJarolIuiCs YYHTCS CTPOUTH MaTeMaTHYECKHUE MOJCIU
peaNbHBIX KU3HCHHBIX CHUTYaIlUH, MPOBOJUTH BBIUMCICHUS M OIICHUBATH aJICKBATHOCTH
MOJIyYeHHOTO pe3yJIbTaTa.

Kpaiitne BakHO TOMYEPKUBATH CBS3M TEOMETPUU C JIPYTUMU  YICOHBIMU
npeaMeTaMi, MOTHUBHUPOBATH KCIOJIB30BATh OMpPENCICHUS TEOMETPUYECKUX (Quryp u
MOHATUH, JTEMOHCTPUPOBATh MPUMEHECHHUE IMOJYYEHHBIX YMEHUH B (PU3HWKE M TEXHUKE.
Ot cBs3u HauOosee sIpko BHAHBI B TeMax «Bektope», «Tpuronomerpuueckue
COOTHOIIEHUS», «MeToa koopauHat» U « Teopema [Tudaropar.

Ocobennocmu npenodasanus yueoHo2o npeomema oas ooyuaowuxcs ¢ OB3

s obyuarowuxcs ¢ 3a0epiHcKou NCUXULECKO20 PA3GUMUSL.

s obyuaromuxcs ¢ 3P, ocBauBarommx AOOIT OO0, xapakTepHbl CIeAYIOIINE
cnenuduueckre 00pazoBaTeNbHbIE MOTPEOHOCTH:



*IIOTpeOHOCTh, B amanTanud u Aud@EepeHIIMpoBaHHOM IOJAX0JIE K OTOOpYy
collepKaHusi TPOrpaMMHOr0 MaTepuayia y4eOHbIX MPEIMETOB C YYE€TOM OCOOBIX
o0pa3oBaTenbHbIX MOTPEOHOCTEN M BO3MOXKHOCTEN oOyuarommxcsa ¢ 3IIP Ha ypoBHe
OCHOBHOT'O 00TIIET0 00pa30BaHUS;

*BKJIIOYEHHE KOPPEKIIMOHHO-PA3BUBAIOIIETO KOMIIOHEHTA B IIPOLiecC 00yUYeHUs MpU
peanu3anuu 00pa3oBaTENbHBIX MPOrpaMM OCHOBHOTO OOIIEro o0pa3oBaHUsI C YYETOM
IPEEeMCTBEHHOCTH YPOBHEH Ha4aJIbHOTO U OCHOBHOI'O 00IIIEro 00pa3oBaHus;

*pPa3BUTHE M KOPPEKIUS MPUEMOB MBICIUTEIBHONU ACSITENbHOCTH U JIOTHUYECKHUX
JACUCTBHI, COCTABJISIONINX OCHOBY JIOTHYECKUX MBICIUTENBHBIX ONEpalyii, pacuImpeHme
METaIpeIMETHBIX CIIOCOOOB Y4eOHO-TI03HABATEIbHON JEATEIBHOCTH, 00€CTIEUNBAIOIINX
MPOLIECC OCBOEHUS IPOIPAaMMHOTO MaTepHaa;

*IIPUMEHEHHE CIICIHUAIbHBIX METOJOB M MPHEMOB, CPEACTB OOYUEHHUS C Y4ETOM
ocoOeHHocTe ycBoeHusi oOyuaromumcs ¢ 3IIP cuctembl 3HaHUM, YMEHM, HaBBIKOB,
KOMIIETCHIIN, WCIOJIb30BAHUE  «IOMIATOBOCTH» TIPU TPEIBIBICHUH y4eOHOTO
Marepuaa, pu peleHrur MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4 U )KU3HEHHBIX CUTYaIlUil;

*[IPUMEHEHUE AJTOPUTMOB, JTOTOJHUTEIHLHON BHU3yalIbHOM TMOJIEPIKKHU, OTOPHBIX
CXEM MU PEIICHUHU yueOHO-TI03HaBaTEIbHbBIX 3a/1au U padboTe ¢ yueOHoM nHdopmaluei;

*pPa3HOCTOPOHHSIA NPOpabOTKa y4uyeOHOro MaTrepuasna, 3aKpeIUIeHHE HaBBIKOB U
KOMIIETEHIIMM MPUMEHUTENFHO K Pa3IMYHBIM >KU3HEHHBIM CHUTYallUsIM; YBEJIMYCHUE
JI0JI TIPAKTUKO-OPUEHTUPOBAHHOTO MaTepHalia, CBS3aHHOTO C JKU3HEHHBIM OITBITOM
MOJAPOCTKA; pazHOoOOpa3ue W BapUATHUBHOCTH MPEABSIBICHUS U OOBICHEHHS Y4EOHOTO
Marepuana Mnpu TpyJHOCTIX YCBOEHUS U NepepabOoTKu HH(GOpMAIUH U T.1.);

eOopraHm3aiys 00pa30BaTEIHLHOTO MPOCTPAHCTBA, PabOUYEro MecTa, BPEMEHHON
OpraHu3ainuu oOpa3oBaTeNbHOM Cpelbl C y4eTOM NCUXO(PU3UYECKUX OCOOEHHOCTEH U
BO3MOXKHOCTe  oOyuaromerocss ¢ 3P (upauBugyanbHOE  TPOEKTHPOBAHUE
o0pa3oBaTeNbHOM Cpelbl C YYETOM T[IOBBIIICHHOW MCTOIIAEMOCTH U  OBICTPOM
YTOMJIIEMOCTH B TPOIECCE  MHTEIUICKTYaJlbHOM  JEATEIBHOCTH, CHHKCHHOU
paboTOCIIOCOOHOCTH, CHM)KEHHOM  IPOW3BOJBHOW  PEryisiliud, HEYCTOWYMBOCTHU
MPOU3BOJIBHOTO BHHUMAaHUS, CHIKEHHOTO O0beMa TMaMATH W TIOHKEHHOW TOYHOCTH
BOCIIPOU3BEICHNUS );

CTeIalIbHAsI TIOMOIIb B Pa3BUTHH OCO3HAHHOW CaMOPETYIIALNU JEATETHbHOCTH U
MOBE/ICHUS, B OCO3HAHWN BO3HUKAIOMIMX TPYAHOCTEH B KOMMYHHUKATUBHBIX CHUTYAIHsIX,
UCIIOJIb30BaHUU  NPHUEMOB  HAMOLMOHAIBHON  caMOperyisuuud, B  MOOYXIEHUU
3ampaiiuBaTh MOMOIIb B3POCIIOTO B 3aTPYAHUTEIBHBIX COITUATBLHBIX CUTYAITUX;

*I[CJICHAIIPABIICHHOE PAa3BUTHE COLMAIHHOTO B3aUMOJCHUCTBUS OOYJarOIIMXCS C
3I1P;

* yueT (YHKUHUOHAIBHOTO COCTOSIHMSI IIEHTPAJbHOM HEPBHOM CHCTEMBI U
HEWPOJIMHAMHKHU NICUXUYECKUX mpoueccoB oOydarommxcs ¢ 3I1P (3amemyienHoro remna
nepepadoTku nH(pOpMAIUHU, TOHMKEHHOTO 00IIIEeT0 TOHYCa, CKIIOHHOCTH K aGpeKTUBHON
JI€30praHu3aliu AesITeIbHOCTH, «OPraHUYECKON» IEeKOHIICHTPAllU BHUMAaHUS U JIp.);



*CTUMYJIMPOBAHUE K OCO3HAHUIO U OCMBICIIEHUIO, YIIOPSIOUYUBAHUIO YCBAUBAEMbBIX
HA ypoKax 3HAaHMM W YMEHHMH, K TIPUMEHEHUIO YCBOCHHBIX KOMIIETCHLIUA B
MOBCEHEBHOM JKH3HM;

*(hopMUPOBAHKE YUTATEITHCKON KYJIBTYPHI;

*[IpUMEHEHHUE CIEIUAIBLHOTO MOIX0/1a K OLIEHKE 00pa30BaTeNIbHbIX JTOCTHKEHUH C
y4eTOM TCUXO(PU3UYECKUX OCOOCHHOCTEH M OCOOBIX O0pa30BaTENIbHBIX MOTPEOHOCTEH
obyuarommxcs ¢ 3I1P;

*HCITOJIP30BAaHUE CIEIUATBHOTO WHCTPYMEHTApUs OIEHWBAHUS (DYHKIIMOHAIBHOMN
IPaMOTHOCTH ¥ BBISIBJIICHHS TPYAHOCTEH YCBOCHHS 00pa30BaTEIbLHON MPOTPAMMEI;

*(hopMUpPOBAHKE COLMAIIBHO AKTUBHOM MO3UIIMH, HHTEPECA K COLIMATIBHOMY MUPY C
MO3UIIUNA TMYHOCTHOTO CTAHOBJICHUS U MPOdECCHOHATBHOTO CAMOOIIPEICTICHUS;

*pa3BUTHE W PACHIMPCHHE CPEJCTB KOMMYHUKAIMH, HABBIKOB KOHCTPYKTHBHOTO
OOIIIEHUST W COIMAILHOTO B3aWMOJCHCTBHUSA (CO CBEPCTHHUKAMH, C WICHAMH CEMBH, CO
B3POCIBIMH), MAaKCHMAaJbHOE pPACIIMPEHHWE COIUATbHBIX KOHTAKTOB, ITOMOIIb
oOyuaroriemycst ¢ 3[IP B oco3HaHUM COLMATBHO TPUEMIIEMOTO M OJ00PSEMOTO
MOBEJICHUS, a TAaK)KE HEOOXOAMMOCTU U30UPATETHLHOCTH MPU YCTAHOBJICHUH COIUATIBHBIX
KOHTaKTOB (MpOQHUIAKTHKA HETAaTUBHOTO BIIMSHHS, MPOTHBOCTOSHUE BOBJICYCHUIO B
AHTHUCOIUATIBHYIO CPENy);

*TIpO(IIIAKTHKA aCOIIUATBLHOTO TTOBEICHHUSI.

Cés13b ¢ npoecpammori 60CNUMAHUSL

Peanmzamus memarormdeckuMu  paOOTHHKAMHU  BOCIMTATENBHOTO —TMOTEHIMAIA
YPOKOB MaTEeMaTHKH MPEATNOIaraeT Cleayoiee:

- YCTAHOBJICHHUE JIOBEPUTEIBHBIX OTHOIICHUN MEXKTY MeIarornyeCKUM pabOTHUKOM
U 00yYaromMMHCS, CHOCOOCTBYIOUIMX TMO3UTUBHOMY BOCHPUATHIO OOYUYarOIIUMUCS
TpeOOBaHUI M TPOCHO MENAroru4eckoro pabOTHUKA, MPUBICYEHUIO MX BHUMAaHUS K
oOcykaaemMoii Ha ypoke HH(pOpMaIiy, aKTHBU3AINH TO3HABATEIBHON IEITeIbHOCTH;

- moOyXJeHne OoOydJarlmxcs CcoOMoaTh Ha YPOKE OOIIECMPUHSATHIE HOPMBI
MOBEJICHUS, TpaBuUjia OOIICHHWS CO CTapmMUMH (TIEAAaroru4ecKuMU paOOTHUKAMHU) U
cBepcTHUKaMH  (OOydYarONIMMUCS),  NPUHIUIBI  y4eOHOW  JUCIMIUIMHBI U
caMOOpTraHU3alny;

- MPUBJICUCHUE BHUMAHUS O0ydYaIOIUXCs K IIEHHOCTHOMY acCMeKTy M3ydaeMbIX Ha
ypOKax SBJICHHWM, OpraHu3aiusi UX paldoThl € TMOJIy4aeMOil Ha YpPOKE COIMAIBHO
3HAUMMOW WH(OpMaIMed — WHHUIMHPOBAHHE €€ OOCYXICHUS, BBICKA3bIBAHUS
00y4aroIMMHUCS CBOETO MHEHHS TI0 €€ TIOBOJTY, BEIPaOOTKH CBOETO K HE OTHOIICHUS;

- UCIOJIb30BAHWE BOCHUTATENIbHBIX BO3MOXKHOCTEH COJEpKaHHUsS y4eOHOTO
npeaMera  4Yepe3  JAEMOHCTpalui0  OOyYaronuMcsi TMPUMEPOB  OTBETCTBEHHOIO,
IPa)XIaHCKOTO TMOBEJCHUS, MPOSBICHUS YEIOBEKOMIOOU U JA0OPOCEPACUHOCTH, Yepe3
no00p COOTBETCTBYIOIIMX TEKCTOB ISl UTEHUS, 3a7ad JUId PEIICHUs, MPOOJIEMHBIX
CUTYaLMH 17151 00CYKIEHHS B KIIACCe;

- NPUMEHEHHE Ha YpOKE HHTEPAKTUBHBIX (PopM pabOThl € OO0YyYaIOIIUMHUCS:
WHTEJUICKTYallbHBIX ~ UTP, CTUMYJUPYIOINX  TO3HABATEIHHYID  MOTHBAIUIO



o0yyaromuxcs; IUAAKTHYECKOTo TeaTpa, TIJe TOJYYCHHbIE Ha YpOKE 3HaHUS
OOBITPHIBAIOTCA B TEATPAIBHBIX MOCTAHOBKAX; JUCKYCCHI, KOTOPBIE TAIOT 00YYarOIIUMCS
BO3MOXXHOCTh MPHOOPECTH OMBIT BEACHHUS KOHCTPYKTUBHOTO JHMAJNIOra; TPYHIIOBOM
paboThl UM paboThl B Mapax, KOTOPbIE yyaT KOMaHAHON paboTe U B3aUMOJICHCTBUIO C
APYTUMH IETHMU;

- BKIIOYEHHE B YPOK HIPOBBIX INPOLEAYP, KOTOpbIE IOMOTAIOT MOAJEPKAaTh
MOTHUBAIIMIO OOYyYalOMMXCS K TMOJYYCHHIO 3HAHWM, HANXUBAHUIO TTO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOLICHHM B KJIacce, MOMOTAOT YCTaHOBJICHUIO JOOPOKeIaTeIbHON
aTMoc(depsl BO BpeMsl YpOKa;

- opraHm3anus medcrBa MOTUBUPOBAHHBIX M 3PYIMPOBAHHBIX 00yYaIOMIMXCS HaJ
UX HEYCIEBAIOIIMMU OJIHOKIACCHUKAMH, JAIOIIETO UM COLMAIbHO 3HAYMMBIH OIBIT
COTPYJHUYECTBA U B3aMHOU MTOMOIIIH;

- UTHUIIMMPOBAHHUE U MOAJIEPIKKA UCCIIEIOBATEIbCKON IEATEIbHOCTH 00YJarOMINXCs
B paMKax peanu3alii UMH HWHIUBUAYAIbHBIX W TPYIIOBBIX HCCIIEI0BATEIBLCKUX
IPOEKTOB, 4YTO  JacT  oOOydalolMMCS  BO3MOXHOCTh  NPUOOPECTH  HAaBBIKU
CaMOCTOSITENIbHOTO PELICHUS] TEOPETUUECKON IPOOJIEMbl, T€HEPUPOBAHUS U O)OPMIICHUS
COOCTBEHHBIX HJIEH, YBKUTEIBHOTO OTHOIICHUS K YYXUM HAEIM, OQOPMICHHBIM B
paboTax qpyrux uccienoBareneii, HaBbIK MyOJUYHOTO BBICTYIICHHS TIepe] ayIuTOpHUEH,
apryMEHTHPOBAHUS U OTCTAaMBaHUS CBOEH TOUKH 3pEHUS.

VYuebnniii kypc «l'eomeTpusi» BKIIOYACT CIEAYIONIME OCHOBHBIC pa3Jeibl
conepxanus: «I'eomeTprueckue GUTYPBI U UX CBOMCTBAY, «I3MepeHne reoMeTpUIeCKIX
BETMYUH», «JleKapTOBBI KOOpPAWMHATHI HA TUIOCKOCTH», «BeKTopel», «JIBrkKeHUS
iockocTy, «IIpeobpazoBaHust moIOOMS.

Ha uzydenne yueOHoro kypca «I'eometpus» orBoautcst 204 vaca: B 7 kiacce — 68
gacoB (2 ywaca B Henmeno), B 8 kiacce — 68 dacoB (2 Jaca B Helenmo), B 9 kimacce — 68
4yacoB (2 yaca B HEJIETIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Havanpnuble monsatus reomerpuu. Toduka, mpsMasi, OTPE30K, Jyd. Yroa. Bumel
yIJIoB. BepTukanpHble U cMeXHBIE yribl. buccekrpuca yria. Jlomanasi, MHOrOyroJIbHUK.
[TapajuienpHOCTB U MEPIICHAUKYISIPHOCTD IIPSIMBIX.

Cummerpuunble urypel. OCHOBHBIE CBOMCTBAa OCeBOM cumMmeTpuu. lIpumepsl
CUMMETPHUH B OKPYKAIOILIEM MHpE.

OCHOBHBIE IOCTPOEHUS C MOMOILIBIO TUPKYJIA U JIMHEWKU. TpeyroapHuk. Beicora,
MearaHa, OMCCeKTpUca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroiabHUKA.

CBolicTBa M HpHU3HAKU PAaBHOOEIPEHHOIO TpeyrojbHUKA. llpu3Haku paBeHCTBa
TPEYTOJIBbHUKOB.

CBoNCTBa M TPU3HAKH NApaJUICIbHBIX HpsAMbIX. CyMma yIJIOB TpPEYroOJIbHUKA.
Breninue yriel TpeyroibHUKA.

IIpsmoyrosibHbIlE ~ TpeyronbHUK.  CBOHCTBO ~ MEOWaHbl  IPSIMOYIOJIBHOTO
TPEYTOJbHUKA, IPOBEAEHHOW K TuUnoTeHy3e. I[Ipu3Haku paBeHCTBA NIPSIMOYTOJIbHBIX
TPEyTOJIBHUKOB. [IpAMOYTONIBHBIN TPEYTOABHUK C yriaoMm B 30°.

HepaBencTBa B reomMeTpuu: HEPAaBEHCTBO TPEYTOJbHHUKA, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopemMa O OoJibllieM Yyrjie W OOJbIlIed CTOPOHE TPEYroJbHUKA.
IleprieHIMKYIISIp ¥ HAKJIOHHAS.

I'eomerpuyeckoe MecTo To4yeK. buccekrpuca yria U CepeuHHbIN NEPIIEHAUKYIISP
K OTPE3KY KaK TEOMETPUYECKHE MECTA TOUEK.

OKpy»XHOCTb M KpyT, XOpJla U JUaMETp, UX CBOMCTBA. B3anmmHOe pacnosoxeHue
OKpYXHOCTM " mnpsmoi. KacarenpHas M cekymas K OKPYXHOCTH. OKpYXHOCTb,
BIIMCaHHAas B yroJl. BrincanHas U onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KUIIACC

UYetrbipéxyronpauku. [lapamnenorpamm, ero mnpu3Hakd W CBOWCTBA. YacTHbIE
CIIydau mapajijieiorpaMMOoB (TIPSIMOYTOJIBHHUK, pOMO, KBaJipaT), UX MPU3HAKHA U CBOWCTBA.
Tpamenusi, paBHOOOKast Tpamerusi, €€ CBOMCTBa U Mpu3HaKuU. [IpsiMmoyrosibHas Tpanemusi.

Meron yasoenus Meauansl. LlenTpanbHas cummerpus. Teopema Pareca u reopeMa
O MPOIMOPIUOHATBHBIX OTPE3KAX.

CpenHue JIMHUM TPEYroJibHUKA U Tparnenuu. LIeHTp Macc TpeyroiabHuKa.

[Togobue TpeyrombHukoB, KodpdumueHnt mnogodbus. IlpuzHaku mnomoOus
TpEeyroJbHUKOB. [IpruMeHeHune noqooust npu pelieHun NpakTUYeCKUX 3a/1ay.

CpoiictBa 1momaaet reoMmerpuueckux ¢uryp. Dopmynbl s [JIOMIATU
TpEYroJibHUKa, MapajuiesorpamMma, pomba u Tpaneuuu. OTHOILIEHUE TUIOUIaAeH
no1I00HBIX (uryp.

Brpruncienne miomanerd TPEYrOAbHUKOB M MHOIOYI'OJIBHUKOB Ha KJIETYaTOU
Oymare.



Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa mnpu penieHun
NPAKTUYECKUX 3a/1a4.

CHuHyC, KOCHMHYC, TaHI€HC OCTpPOro yrIjla MpsMOYTOJIBHOIO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXACCTBO. TpUTOHOMETpHUYECKHEe (YHKIIMH YTIIOB B
30,45 u 60°.

BrnucanHble M UEHTpaJbHBIE YIJIbl, YTOJ MEXIAY KacaTelbHOW U XOpPHOMl. YTIbI
MEXIy XOpAaMHh M CEKyIIMMH. DBrnucaHHbIE M ONHCAHHBIE YETBIPEXYTOJIbHUKHU.
B3anmHoe pacrnonoxkeHue JBYX OkKpyxkHocteu. Kacanue okpyxkHocrei. OO6mme
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, xocunyc, tanreHc yrioB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. POPMYJIIBI IPUBEACHHUS.

Pemienne tpeyronbHukoOB. TeopeMa KOCHHYCOB M Te€OpEMa CHUHYCOB. Pemrenwue
IIPAKTUYECKUX 3a/1a4 C UCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHUHYCOB.

[IpeoOpa3zoBanue nonodus. [lonodrue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NMPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUH OTPE3KOB
CEKYILHUX, TEOpeMa O KBaJIpaTe KacaTeIbHOM.

BekTop, niuHa (MOIyJib) BEKTOpPa, COHAIIPABJIEHHbIE BEKTOPHI, TPOTUBOMOIOKHO
HAIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALUU
HaJx Bekropamu. PasnoxkeHue BekTOpa 10 JABYM HEKOJUIMHEAPHBIM  BEKTOPaM.
Koopaunater Bektopa. CkamsipHOE MNPOW3BEICHHE BEKTOPOB, IPUMEHEHHE IS
HaxO0JICHUS JUIVMH U YTJIO0B.

JlekapTOBBl KOOPAMHATBHI Ha IUIOCKOCTH. YPAaBHEHHS IPSIMOM U OKPYKHOCTH B
KOOpAMHATAX, I[EPECCUCHUE OKPYKHOCTEM M MNpsMbIX. MeTon KOOpAMHAT U €ro
IIPUMEHEHUE.

IIpaBunbHbBIE MHOTOYrOJBbHUKHU. JImMHa OKpy:XHOCTU. ['pagycHas U paauaHHas
Mepa yIJia, BBIYMCIECHNE UIMH AyT OKpykHOCTeu. [lnomans kpyra, cekropa, cerMeHra.

JIBUKEHHUST IIJIOCKOCTH M BHYTPEHHHME CUMMETpuu Guryp (dJaeMeHTapHbIe
npencraiienus). [lapamnensublii nepenoc. [ToBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
YYEBHOI'O KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJIbTAThl OCBOEHUS NMPOrpaMMbl yueOHOro Kypca «l'eomeTpusi»
XapaKTepU3yrTCSA:

1) naTrpuoTHyYecKoe BOCIUTAHUE:

MPOSIBJICHUEM HMHTEpeca K MPOLUIOMY M HACTOSAIIEMY POCCHICKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXEHHUSIM POCCHUHUCKUX MATEMATUKOB U POCCUUCKOMU
MAaTeMaTUYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO ATUX AOCTHXKEHUW B JPYTHX HayKax M
MPUKIAAHBIX cdepax;

2) rpaxaaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN Tpa)KAaHUHA U peain3allii ero mnpas,
MPEACTABICHUEM O MAaTeMAaTHYECKHMX OCHOBaX (PYHKUMOHUPOBAHMS  PA3THYHBIX
CTPYKTYD, SIBICHUMN, MPOIEAYP IPaskIaHCKOTO 001ecTBa (HampuMep, BHIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXKJIEHHUIO STUYECKUX MPOOJIeM, CBS3aHHBIX C TPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHH HAayKH, OCO3HAaHMEM BaXXHOCTH MOPAJIbHO-3TUUYECKUX
MIPUHIIUIOB B JEATEIBHOCTU YYEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAaHOBKOM HAa AaKTMBHOE y4YacTUE€ B PEIICHUM MPAKTUYECKUX  3a7ad
MaTeMaTUYECKOW  HAMpaBJICHHOCTH, OCO3HAHUEM  BAXKHOCTH  MaTEMaTUYE€CKOrO
oOpa3oBaHMsI Ha TNPOTHKEHUM BCEH KU3HM JJs YCHEIHON mnpodeccuoHanbHOU
NEATeIbHOCTY W Pa3BUTHEM HEOOXOAUMBIX yMEHUM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM HWHIUBUYAIbHOW TPAeKTOpUM OOpa30BaHUS W HKU3HEHHBIX IUIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIOCOOHOCTBIO K  SMOLIMOHAJBHOMY U 3CTETUYECKOMY  BOCHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, pEIICHW, pacCyKIeHUH, YMEHUIO BHJIETb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTAalLIMEN B IESITEIbHOCTU HA COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4YEJIOBEKa, MPUPOJAbI U OOIIECTBa,
MOHUMAHUEM MaTEeMaTUYECKOM HAayKW Kak c(epbl YeTOBEUYECKON NeITeIbHOCTH, 3TAlOB
e€ pa3BUTUS W 3HAYUMOCTU [JI1 Pa3BUTHUS UHUBWIM3ALMNM, OBJIAJCHUEM SI3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOW KyJIbTypOd KaK CpEICTBOM TIO3HAHHUS MHPA,
OBJIQZICHUEM MPOCTEUIIMMH HABBIKAMH UCCIEA0BATENBCKON IEATEIIbHOCTH;

6) ¢usnueckoe BocnuTaHUe, (POPMHPOBAHHE KYJIBTYPbl 310POBbA H
IMOIMOHAJIBLHOTO 0JIaronoJIyuns:

TOTOBHOCTBIO NPUMEHATh MATEMATHYECKUE 3HAHUS B MHTEPECAX CBOErO 3J0POBBA,
BEJICHUS 3/I0pOBOro o0pa3a XU3HU (30pOBOE MHUTAaHHUE, COATAaHCHPOBAHHBIN PEKUM



3aHATUN U OTJbIXA, peryssipHas (pu3nueckas akTUBHOCTD), C(OOPMHPOBAHHOCTBHIO HABbIKA
pediekcun, NMpPU3HAHUEM CBOEr0 IpaBa HAa OWIMOKY M TaKoOro e IpaBa Jpyroro
YEJI0BEKa;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

OpUEHTallMe Ha MPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUU JUId pelleHus 3anad B
00JacTh COXPAaHHOCTU OKpYXarollel cpezbl, IUIAHUPOBAHUS MOCTYNKOB M OLEHKU HX
BO3MOXKHBIX TIIOCJIEJICTBUM Ui OKpYXKAIOLIEH Cpelbl, OCO3HAHUEM TIJ100aIbHOIO
XapakTepa 9KOJOTHYECKHUX MpoOJIeM U IMyTel X pelieHus;

8) ajanTanus K U3MEHSIIOIMMCSH YCJIOBUSAM COLUAILHON U NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSAX HEONPEAECIEHHOCTH, MOBBIILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYH ACSITENBHOCTh, B TOM YHUCJIE YMEHHE
YUHUTBCS Yy APYTUX JIIOJIeH, TPUOOpPETaTh B COBMECTHOM NIEATEIbHOCTH HOBBIE 3HAHMS,
HAaBBIKM U KOMIIETEHIIMH U3 OMbITA APYTHX;

HE0OXOAMMOCThIO B (JOPMHUPOBAHUU HOBBIX 3HAHU, B TOM 4YHUCIE POPMYIUPOBATH
UJEH, MOHATHSI, TUIOTE3bl 00 0OBEKTaxX U SIBJICHUSX, B TOM YHUCIIC PaHEEe HEU3BECTHBIX,
OCO3HaBaTh JEPUIUTHl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAaHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYID CHUTYalMIO0, BOCIIPUHUMATH CTPECCOBYIO
CUTYaIMIO KaK BbI30B, TPEOYIOINN KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS
U aelicTBys, (GOpPMYIUPOBATh U OLICHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA
ba3oBble Jornyeckue 1efcTBUA:

e BBISIBIATH W XaPAaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKK MAaTEeMaTUYECKUX
OOBEKTOB, TIOHATUHN, OTHONICHWA MEXJy TMOHATUSAMH, (OPMYITUPOBATH
OTIPEIEIICHUS MTOHSATH, yCTaHABJIMBATh CYILIECTBEHHBIN pU3HAK
KjaccuduKanuy, OCHOBaHMS Juisi OOOOIIEHHMS U CpPaBHEHUS, KPUTEPHUH
ITPOBOJIMMOI0 aHAJIN3a;

e BOCIPUHUMATH, dbopmyIpoBaThH " npeoOpa3oBLIBAaTh CYKIEHUS:
YTBEPAUTENbHBIE U OTPUIATENbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

e BBIBJISITH MAaT€MAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHUBOpPEUHUS B
dakTax, JaHHBIX, HAOJIONECHUSIX U YTBEPXKACHMSIX, MpeAsiaraTh KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y NPOTUBOPEY U,

e JleNaTh BBIBOABI C HCIOJb30BAHMEM 3aKOHOB JIOTWKH, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIOUECHUH, YMO3aKJIFOUEHUH TT0 aHAJIOTUH;

e paszlbupaTh JOKA3aTEeIbCTBA MATEMAaTHUYECKUX YTBEPXKIACHUN (MpsMble U OT
MIPOTUBHOI0), TNPOBOJUTH  CAMOCTOSTEIBHO  HECJOXKHBIE  JIOKA3aTEJIbCTBA
MaTeMaTHYeCKUX (DaKTOB, BHICTpAUBATh apryMEHTAIUIO, IPUBOIUThH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKIACHHUS;



BBIOMpATH CIOCO0 peleHrs yueOHo# 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
peuieHusi, BbIOMpaTh HauOoyiee NOAXOASIIUA C YYETOM CaMOCTOSITENIBHO
BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/bCKHe AeiiCTBUS.

UCIIOJb30BaTh BONPOCHl KaK HCCIIENOBATEIbCKMM HMHCTPYMEHT IO3HAHUS,
(opMynupoBaTh  BONpPOCH,  (UKCHPYIOIIKME  IMPOTUBOpEUYUE,  MpodseMy,
CaMOCTOSITEJIbHO YCTaHaBJIMBaThb MCKOMOE U JaHHOE, (OPMHUPOBATH TMIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

MPOBOJUTH IO  CAaMOCTOATENBHO  COCTAaBJIEHHOMY  IUIAaHY  HECJOXKHBIM
HKCIIEPUMEHT, HEOOJIBILIOE HCCIIEIOBAHUE [0 YCTAHOBJIEHUIO OCOOEHHOCTEM
MaTeMaTHUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY CO00i;
CaMOCTOSITENIbHO (pOpMYJUpPOBaTh OOOOIICHUST W BBIBOJLI IO pe3yJibTaTam
MPOBEAEHHOIO  HAOJIOJIEHUS, MCCIEIOBAaHUA, OLEHUBATh JOCTOBEPHOCTb
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

OPOTHO3UPOBAaTh BO3MOXKHOE Ppa3BUTHE IIpollecca, a TaKXKe BBIABUTATh
IPEAIIOIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH ~ HEJAOCTATOYHOCTh W HM30BITOYHOCTh  MHGOpMALMH, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a/1a4U;

BbIOMpaTh,  aAHAIU3UPOBATh, CUCTEMATH3UPOBATh UM  HUHTEPIPETHUPOBATH
MH(POPMAIMIO PA3IUYHBIX BUAOB U (GOPM IPEICTaBICHUS;

BbIOMpaTh (OpMy MpelCcTaBlieHUs MHPOPMALUU U WILIIOCTPUPOBATH pEIIaeMble
3a/layu CXeMaMu, uarpaMmmamMu, HTHOU rpa@ukoi U MX KOMOMHALUSIMU;
OLICHMBATh HAAEKHOCTh MH(POPMALIMU 1O KPUTEPHUSAM, NMPEAJIOKEHHBIM YUUTEIEM
WK c(hOPMYJIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

BOCIIPUHUMATh U (POPMYJIHUPOBATh CYXKIEHUS B COOTBETCTBUU C YCIOBHSIMHU H
HeIsIMH  OOIIEHHUS, SCHO, TOYHO, IPaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M MHUCHMEHHBIX TEKCTaX, JAaBaTh MOSCHEHHS MO XOJy PEIICHUS 3a/1ayH,
KOMMEHTHPOBATH MOJIYYCHHBIN PE3YNIbTAT;

B XO0J€ OOCYXJEHHUs 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXIaeMOW TEMBbI,
npoOiiemMbl, pelraeMol 3a/ayd, BbICKA3bIBaTh HJIEHU, HALIEJICHHBIE HA TIOUCK
pElLIEHHUs], COMOCTABJATh CBOM CYXIEHHUSI C CYXKICHUSIMHU JPYTUX YYaCTHUKOB
auanora, OOHapy>KHMBaTh PAa3IMYUE U CXOJACTBO IMO3ULHUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOTIIACHS, CBOU BO3PAXKEHUS;

NOPENCTaBIATh PE3yJNbTaThl PEIICHUs] 3aJady, 3IKCIEPUMEHTA, HCCIEI0BAHMS,
POEKTa, CaMOCTOSITENIbHO BBIOMPATh (OpMAT BBHICTYIUIEHUS C Y4€TOM 3ajad
Mpe3eHTAMU U OCOOCHHOCTE! ayIuTOPUH;

MIOHUMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM M HWHAMBUAYaJbHOU
paboThI IpU PEHICHUH YYEOHBIX MaTEMATUYECKUX 3a/1aY;



e IIPUHMMATh II€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OPraHU3aALUI0
COBMECTHON paboOThl, pacupelessTh BUIbl paldOT, IOrOBapUBaThCs, OOCYKIATh
MIPOIIECC U PE3YIbTAT PadO0ThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

e y4YacTBOBATh B TPYIIOBBIX (opMax paboThl (0OCYXIeHUS, OOMEH MHEHHUSMHU,
MO3TOBbI€ IITYpMbl U  JIpYTH€), BBIIOJHATH CBOIO 4YacTh pabOThl MU
KOOPAVUHUPOBATh CBOU ACUCTBUS C APYTMMM WIEHAMH KOMAaHbI, OLECHUBATh
Ka4yeCcTBO CBOETO BKJIaJa B OOLINI MPOAYKT MO KPUTEPUAM, CPOPMYITUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJCHCTBUS.

PeryisiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1eliCTBUSA

Camoopranusanus:

e CaMOCTOSITEJILHO COCTAaBJIATH IUIaH, AJITOPUTM pELICHUs 3a/lauu (MU €ro 4acTh),
BBIOMpATh CIOCOO pEIIeHUsS C YYETOM HMMEIOIIUXCS PECYpCOB UM COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBaTh U KOPPEKTUPOBATH BapHAaHThl PEHICHUN C
y4€TOM HOBOM MH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOUMOHAJbHBIA HHTEJJIEKT:

e BIIQJIETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS Npolecca W pe3yjbTaTa
pelIeHNs MaTEMaTUYECKOM 3a/1auu;

e TMPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IpU PEUICHUU 3aJayH,
BHOCUTh KOPPEKTHBBI B JICATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB,
HaJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa JEATCIBHOCTH TOCTaBJICHHOW IEIU U
YCIIOBUSM, OOBSCHATh TPUYUHBI JOCTWKEHUS WM HEJOCTIDKCHHS  IIeJH,
HAXOJUTh OIMIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

K konity oOydenust B 7 kj1acce o0y4arouuicss MOJIyYUT CIAEAYIOIIHUE PEAMETHBIC
pEe3yJIbTaTHhI:

Pacrio3naBaTh M3y4YeHHbIE T'€OMETPUUECKHE (UTYpPBI, ONPEAENsATh MX B3aUMHOE
pacrnoJiokeHue, H300pakaTb TEeOMETPUYECKUE (UTYPBI, BBIIOJHIATH UYEPTEXKHU 110
YCIIOBUIO 3amauu. M3MmepsATh JIMHEWHBIE W YIJIOBBIE BENWYMHBI. Pemars 3amaun Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJINYUH YTJIOB.

Jlenate TpyOyi0 OLIEHKY JIMHEHHBIX M YTJIOBBIX BEJIMYUH MPEAMETOB B peajbHOU
KU3HU, Pa3MepoOB MPHUPOJIHBIX OO0BEKTOB. Pazmuyarh pasmepbl 3THX OOBEKTOB IO
NIOPSIAKY BEJIUYUHBI.

CTpouTh 4epTERU K TEOMETPUUECKUM 3a/1a4aM.

ITonp30BaThCA NMpHU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIOJIb30BATh NPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJIBHUKOB IIPH PEUICHUH 3a]1a4.

IIpoBOoaUTE JIOTMYECKHE PACCYXKACHUA C MWCIOJB30BAHUEM TI'€OMETPUUECKUX
TEOPEM.



[Tonp30BaThCcAd  MpU3HAKAMM  PABEHCTBA  MPSAMOYIOJBHBIX  TPEYrOJIbHUKOB,
CBOWCTBOM MEJIMAHbI, MPOBEAEHHON K TMIOTEHY3€ NMPSIMOYTOJIBHOTO TPEYTOJbHUKA, B
pELIEHNH T€OMETPUYECKUX 3a1a4.

Onpenenars NapajuieIbHOCTh MPAMBIX C IMOMOIIBIO YIJIOB, KOTOpbIE OOpa3yer ¢
HUMH cekymas. OnpenensTe MapajulelIbHOCTh MPSIMBIX € TMOMOLIBIO PaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU JO TOYEK APYTOU MIPSAMOM.

Pemate 3a1auun Ha KieT4aToi Oymare.

[IpoBOINTH BBIYMCIEHUS W HAXOAMTHh YUCIIOBBIE M OYKBEHHBIE 3HAUEHHS YIJIOB B
F€OMETPUYECKUX 3aJadyax C MCIOIb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB  YIJIOB, OOpa30BaHHBIX TMPU TIEPECEUCHUU JABYX
MapaAJUICIIbHBIX MPSIMBIX CEKYIIeH. PelaTe mpakTuuecKre 3a1aun Ha HaX0XKJAECHUE YIJI0B.

Brnaners moOHATHEM TE€OMETPUYECKOTO MeECTa TOYEK. YMETh OIPEIEIATh
OMCCEKTpPUCY yrja U CEpPEeIMHHbIA NEPIEeHIUKYJSP K OTPE3KYy KaK TI'€OMETPUYECKHE
MecCTa TOYEK.

@opMynupoBaTh ONPEACICHHUS OKPYKHOCTH U Kpyra, XOpAbl U JUaMeTpa
OKPYKHOCTH, IOJIb30BaTbCSI UX CBOMCTBAMHU. YMEThb IPUMEHATH 3TH CBOWCTBA IIPU
pelIeHnn 3aaa4.

Brnaners mNOHATMEM ONHMCAaHHOM OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ wueHtp. llonb3oBaThcs akTaMu O TOM, 4YTO OHCCEKTPUCHI YIJIOB
TPEYTrOJbHHUKA IIEPECEKArOTCsi B OJHOW TOYKE, U O TOM, YTO CEpPEIUHHBIC
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHON TOUKE.

Brnaners moHsATHEM KacaTENbHOM K OKPYKHOCTH, IIOJIB30BAaThCS TEOPEMOM O
MIEPIICHIUKYJIIPHOCTH KacaTeJIbHOW U pajuyca, IPOBEAEHHOTO K TOYKE KaCaHHUS.

[Tonmp30BaThCS MPOCTEMIIMMU T€OMETPUUYECKUMHU HEPABEHCTBAMH, ITOHUMATh HX
MIPAKTUYECKUN CMBICI.

[IpoBOOUTE OCHOBHBIE T€OMETPUYECKUE ITOCTPOCHUS C IOMOIUBIO IUPKYJIS H
JIMHENKU.

K koHiy oOyuenus B 8 kiacce 0Oy4yarOUIUIiCs MOMYYHUT CIEIYIOIINE MTPEeIMETHBIC
pEe3yJIbTaTHhI:

Pacnio3HaBaTh OCHOBHBIE BUJBI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, I1OJb30BaTHCS
MX CBOMCTBAMU ITPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOYKHU MEPECEUEHUs MEANaH TPEYyroJibHUKa (LIEHTpa Macc) B
peleHnn 3aaad.

Bnagete moHsTHEM cpegHEW JIMHUM TPEYTOJIbHUKA W Tpalelud, MPUMEHATh UX
CBOWCTBA MpU pelIeHuH reoMmerpudeckux 3anad. [losb3oBartecsa teopemon Paieca u
TEOPEMOU O MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHSITh UX IS PELICHUS NMPAKTUYECKUX
3a7ad4.

[IpuMeHATh TpPU3HAKK TOM00MSI TPEYTrOJHPHUKOB B PEIICHUH TE€OMETPUUYECKHUX
3a7ad4.



[Tonp3oBatbes  Teopemort Iludaropa g pemeHUss TEOMETPHUUECKUX U
npakTuyeckux 3afad. CTpOUTh MAaTeMaTHYECKYI0 MOJENb B IMPAKTHYECKUX 3a/lavax,
CaMOCTOSITENILHO JIeNaTh YePTEX U HAXOIUTh COOTBETCTBYIOIINE JITTHHBI.

Brnagers moHsATUSIMU CHHYCA, KOCHHYCa U TAHTE€HCA OCTPOTO yIiia MPsIMOYTOJIbHOTO
TpeyroyibHuKa. [101b30BaThCS 3TUMU MOHATUAMU JJISl PEIICHUS MPAKTHUECKUX 3a/1a4.

Bbruncnare  (pa3auyHBIME - CTIOCO0AMM) IUIONIAAb TPEYrojbHUKAa M ILJIOLIAIH
MHOTOYTOJIBHBIX (QUTYp (TONB3YSACh, TAe HEOOXOIUMO, KaNbKyIATopoM). [IpuMeHSTH
MOJTy4YE€HHBIC YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Brnagets NOHATHAMU BOMCAHHOTO M IEHTPAIBHOTO YTJIA, UCIIOJIB30BATh TEOPEMBI O
BIMCAHHBIX yIJIax, YIJax MEXIY XOpAaMu (CeKyUIMMM) U yrie MEeXIy KacaTelbHOH U
XOp/I0H NpU pEelIeHUH FTeOMETPUUECKUX 3ajau.

Brnagerp TOHSATHEM OMHCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSITh CBOWCTBA
OMHUCAaHHOTO YETHIPEXYTONBHUKA MPU PEUICHUH 3a/1a4.

[IpuMeHsTh MOTyYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUIECKHE MOJIEIH
UIA  3a7ad  peabHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIME BBIYUCICHUS C
OpPUMEHEHHEM MoJo0uss M TPUrOHOMETpUHM  (TMOJB3YysCh, TIZ€  HEOOXOAMMO,
KQJIbKYJIITOPOM).

K koHiy oOydenus B 9 kiacce oOyyarOUUIiCs MOTYYUT CIEIYIOIINE MTPEIMETHBIE
pE3yNbTATHI:

3HaTh TPUTOHOMETpUUYECKHE (YHKIUU OCTPBIX YIVIOB, HAXOAUTH C UX MOMOIIBIO
pa3MYHbIE AJIEMEHTHl MNPSIMOYTOJIBHOTO TPEYroibHUKA («PEIIeHHE MPSMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTe (C MOMOIIBIO KaJbKYJIATOpa) MJIWHBI W YIJIbI JUIS
HETaOJUYHbBIX 3HAUCHUH.

[lonb30BaTbes GopMynaMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUUYECKUM
TOXKIECTBOM  JUISl HAXOXKJIEHHS  COOTHOLUEHUH MEXAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU.

Hcrnonbs30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB I HAXOXACHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYrOJIbHUKOBY»), MPUMEHATh UX MPU PELICHUN
r€OMETPUYECKUX 3a]aY.

Brnagers nonsTHsMU npeoOpa3oBaHUs MOJ00MS, COOTBETCTBEHHBIX JJIEMEHTOB
noao0HbIX (uryp. [lonb3oBaTbes CBOWCTBAMH MOJIOOMS] MPOU3BOJBHBIX (QUTYpP, YMETh
BBIUUCIATh JUIMHBI WM HAXOIUTh YIJbl y TOA00HBIX ¢uryp. IlpuMeHsTs cBoiicTBa
nooous B MPAKTHUECKHUX 3ajadaxX. YMeThb NPHUBOJUTH INPUMEPHI MOAOOHBIX (uryp B
OKpY>KaIOIlIEM MUDE.

Ilonb30oBaTbcd TEOpEMaMU O IPOU3BEIECHHUU OTPE3KOB XOPA, O IPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaJpaTe KacaTEIbHOMU.

[Tonb30BaTbca BEKTOpaMH, MOHUMATh MX T€OMETPUUYECKUN U (PU3HUUECKUN CMBICI,
NPUMEHATh HX B PELUICHUH TeOMETpUYecKHX U (usnueckux 3amad. [IpumeHartsb
CKIISIPHOE IPOU3BEICHNE BEKTOPOB JJIs HAXOKICHUS JUIVH U YIJIOB.

ITonb30BaTbCcsd METOAOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHSTh €r0 B PELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.



Brnageth MOHATHSAMHU MPaBUILHOTO MHOTOYTOJIBHUKA, TMHBI OKPY>KHOCTH, JUTHHBI
YT OKPYXXHOCTU M PaJMaHHOW MEpPHI yIila, YMETh BBIYHUCIATH IJIOMIAAh KPyra M €ro
gacteil. [[puMeHsITh MoTydeHHbIE YMEHHSI B MPAKTHYECKUX 3a/1a49ax.

Haxonuth ocu (W EHTPBI) CHMMETpUN (PUTYp, MPUMEHSTH IBIKCHHSI TUIOCKOCTH
B TIPOCTEHUINNX CITydasX.

[TpuMeHsITh MOTyYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUICCKHE MOJIEITH
VIS 3a7ad  PEAbHOM KW3HU W TPOBOJUTH COOTBETCTBYIOIIME BBIYHCICHUS C
MpUMEHEHUEM TOA00MsI W  TPUTOHOMETPUYECKHUX  (QyHKOuWA  (TOJIB3yACh, TIE
HEO00XO0JIMMO, KATBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosanuecTBo 4acoB DJIeKTPOHHBbIE
Ne i/ HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoasnsie IIpakruyeckue
NporpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes
1 [Ipocreiimue reomerpudeckue purypel 14 1 bubmmoreka [{OK
U UX cBoMcTBa. VI3MepeHune https://m.edsoo.ru/7f415e2e
reOMETPUYECKUX BEJIMUUH
2 TpeyronbHuKn 22 2 bubmmoreka [{OK
https://m.edsoo.ru/7f415e2e
3 [TapannenbHbIe OpsIMbIE, CYMMa YTJI0B 14 2 bubmorexa [JOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyXHOCTb U KpyT. 'eomerpuueckue 14 1 bu6mmoreka [JOK
TIOCTPOCHUS https://m.edsoo.ru/7f415e2e
5 [ToBTOpEHue, 06001IeHNE 3HAHUIA 4 bu6moreka IJOK
https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I1O 68 6 0

I[TPOI'PAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIIACC

KosnuecTBo yacoB DJIEeKTPOHHbIE
Ne /it HaumeHoBaHMe pa3iejioB M TeM (ndpoBbIe)
NMPOrpaMMblI KonTpoabnsbie IIpakTnyeckue
Bcero o0pa3oBaTeJIbHbIE
padoThbI padoThI pecypes
1 YeThIpEXyTOIbHUKN 12 1 bubmuotexa [JOK
https://m.edsoo.ru/7f417e18
2 Teopema daneca u Teopema o 15 1 bu6mmoreka [IOK
POTIOPIIMOHAIILHBIX OTPE3KaX, https://m.edsoo.ru/7f417e18
110JI00HBIE TPEYTOJBbHUKU
3 [Tmomans. Haxoxnenue miomaaei 14 1 bubmoreka IIOK
TPEYTrOJILHUKOB H MHOTOYTOJIbHBIX https://m.edsoo.ru/7f417e18
¢uryp. [Inomaan nogoOHBIX UTyp
4 Teopema [Tudaropa u Hauana 10 1 bubmuoteka [JOK
TPUTOHOMETPHH https://m.edsoo.ru/7f417e18
3) VYrasl B OKpy)KHOCTH. Brimcannsie n 13 1 bubmuoteka [JOK
OITMCAHHBIC YETHIPEXYTOJIbHUKH. https://m.edsoo.ru/7f417e18
KacarenpHble k okpyxHOcTH. Kacanue
OKPY>KHOCTEM
6 [ToBTOpEHue, 06001IeHNE 3HAHUIA 4 1 bubmoreka IIOK
https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOI'PAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

ITOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

n/n

Tema ypoka

I'naBa 1. HayajibHbIe reoMeTpHUYeCKHE CBeICHUS

KoandecTBo
9acoB

104

1. Ilpsmas u oTpe30k 1
2. Jly4 u yron 1
3. CpaBHeHHUE OTPE3KOB U YIJIOB 1
4. Jlnuna oTpe3ka 1
5. HWsmepenue oTpe3koB 1
6. Wsmepenue yrios 1
7. CMexHbIC U BEpTUKAIbHBIE YTJIbI 1
8. CMexHbIC U BEPTUKAIbHBIE YTIIbI 1
9. IlepnieHauKyIsIpHBIC TIPSIMBIC 1
10. Pemienue 3amau 1
11. KourpoabHas padora Nel 1
I'naBa 2. TpeyroabHuUKH 154
12. TpeyroabHuk 1
13. IlepBslif mpu3HaK paBEHCTBA TPEYTOJIHHUKOB 1
14. TlepBslii MpU3HAK PaBEHCTBA TPEYTOJILHUKOB 1
15. TlepneHaukyssp K NpsiMoi 1
16. Menunanbl, OMCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA 1
17. CpolicTBa paBHOOEIPEHHOTO TPEYTOJbHUKA 1
18. Bropoii mpu3HaK paBeHCTBa TPEYTOJIHLHUKOB 1
19. Bropoii npu3HaK paBeHCTBAa TPEYTOILHUKOB 1
20. Tpertuii npu3HAK paBEHCTBA TPEYTOJIbHUKOB 1
21. Tpetwii mpu3HaK paBEHCTBA TPEYTOJLHUKOB 1
22.  OKpy>XHOCTb 1
23. TlocTpoeHus MUPKYIEM U JTUHEUKON 1
24. Tlpumepsl 3a/1a4 Ha TOCTPOCHHE 1
25. Pemenue 3amau 1
26. KountpoabHasi pabora Ne2 1
I'napa 3. IlapajuiesibHbIE IPSIMbIE 114
27. OmnpeneneHre napaieIbHBIX MTPSIMBIX 1
28. Ilpu3Haku nmapayuiebHOCTH ABYX MPSMBIX 1
29. Tlpu3Haku mapayiebHOCTH JABYX MPSMBIX 1
30. IlpakTrueckue cocoObl MOCTPOCHUS MapaUICTBHBIX MPSIMBIX 1
31. Akcumoma mapajuieNbHbIX MPSMBIX 1
32. Teopemsl 00 yriax, 00pa30BaHHBIX ABYMS MapaljieIbHBIMU 1

IPSIMBIMU U CEKYLLEU




33. Teopemsl 00 yriax, 00pa30BaHHBIX ABYMsI 1
napayiebHBIMU MPSIMBIMU U CEKYILEH

34. VYrabl ¢ COOTBETCTBEHHO MapaJlIeIbHBIMU WU 1
NEePHEeHAUKYIIPHBIMU CTOPOHAMU

35. Pemenue 3agau 1

36. Pemenune 3amay 1

37. KouTtpoabHas pa6ora Ne3 1
I'naBa 4. CooTHOLIEHNSI M€Ky CTOPOHAMM U YIJIAMHU 18 u
TPEeYroJbHUKA

38. Teopema 0 CyMMe YIJIOB TPEYTOJIbHUKA 1

39. OcTpoyrofibHbIHN, NPAMOYTOIBHBIA U TYTOYTOJbHBIN 1
TPEYroJIbHUKHU

40. Teopema 0 COOTHONIICHHSIX MEKIYy CTOPOHAMH U yTIIaMU 1
TPEyToJbHHUKA

41. Teopema 0 COOTHOIICHHSIX MEKY CTOPOHAMH U yTilaMu 1
TpeyroJbHUKa

42. HepaBeHCTBO TpeyroJibHUKA 1

43. Pemenne 3amau 1

44. KoutpoJgbHas padoTa Ned 1

45. HekoTopsie CBOWCTBA U MPU3HAKU IPSIMOYTOJIbHBIX 1
TPEYTOJILHUKOB

46. HekoTopble CBOMCTBA U MPU3HAKU IPSAMOYTOJIbHBIX 1
TPEYTOJIbHUKOB

47. Tlpu3Haku paBEHCTBA MPSAMOYTOJIbHBIX 1
TPEYTOJILHUKOB

48. PaccrosHue oT TOUKH 110 psAMoid. Paccrosinue Mexmy 1
napayyIeIbHBIMU MPSMBIMU

49. PaccTosHHE OT TOYKH [0 psiMOii. PaccTostHre Mexmy 1
napaIeTbHBIMHA MPSIMBIMU

50. IlocTpoeHue TpeyroJbHUKA MO TPEM AJIEeMEHTaM 1

51. IlocTpoeHue TpeyrojibHUKA MO TPEM AJIEeMEHTaM 1

52. Pemenue 3amau 1

53. Pemenue 3agau 1

54. KourpoabHasi padora Ne5 1
I'nasa 5. I'eomeTrpuyeckue mecra Touek. CUMMeTpHUYHbIE 94
Gurypsi

55. CBoiicTBa OUCCEKTPUCHI yTIIia 1

56. CBoiicTBa CEpEeIMHHOTO MEPICHANKYIIAPA K OTPE3KY 1

57. CaoiicTBa AMAMETPOB U XOPJA OKPYKHOCTH 1

58. Tpwu ciydasi B3aUMHOTO PACIIOJIOKEHUSI OKPYKHOCTH U MIPSIMOA 1

59. KacarenbHast K OKpYHOCTH 1

60. Bnucannas u onurcaHHas OKPYXHOCTHU TPEYroJIbHUKA 1




61. ®urypsl, CHMMETPUYHBIE OTHOCUTEIHHO MPSMOI 1
62. OceBas cumMmMeTpus U €€ CBOMCTBA 1
63. Pemenue 3agau 1
64. KourpoabHasi padota Ne6 1
IloBTOpEeHHe 44
65. IloBTropeHue. BepTukajibHble U CMEXKHbBIE YTIIbI 1
66. IloBTopenue. [Ipu3HaKu paBeHCTBA TPEYTOJIbHUKOB 1
67. IloBropenue. [Ipu3Haku paBeHCTBA TPEYTrOJbHUKOB 1
68. IloBTopenne. Cymma yriioB TpEyroJibHUKA 1



8 KUIACC

No KoaunuecTtBo
Tema ypoka

n/n 4acoB

1 [Tapannenorpamm, ero Npu3Haku U CBOMCTBA 1
[TapamienorpamMm, €ro Npu3HaKu U CBOKMCTBA 1
[Tapannenorpamm, ero npu3Haku U CBOMCTBA 1

4 YacTHble cyyau NapajieIorpaMMoB (IPSMOYTOIBHUK, POMO, 1
KBaJpar), X MPU3HAKU U CBOMCTBA

5 YacTHble cilyyau napajjiesiorpaMMoB (MIPSMOYTOJIBHUK, POMO, 1
KBaJpar), X MPU3HAKU U CBOMCTBA

6 YacTHble cilyyau napajjiesiorpaMMoB (MIPSMOYTOJIBHUK, POMO, 1
KBaJIpaT), UX MPU3HAKH U CBOMCTBA

7 Tpanenns 1
PaBHOOOKAs U MPSIMOYTOJIbHAS TPANCIIUU 1

9 PaBHOOOKas U IPSMOYTOJIbHAS TPATICLIUH 1

10  Merton ya1BOCHUS MEIUAHbBI 1

Yy

11  IlenTpanbHas CUMMETpUs 1

12 = KontpoabHasi padoTa Nel mo teme "UeTbIpEéXyroabHuKu" 1

13  Teopema daineca u TeopeMa 0 IPOMOPIIMOHATBEHBIX OTPE3Kax 1

14  Cpennsisi TMHUS TPEYTOJbHUKA 1

yT
15 CpenHssa nTuHUS TPEYroJabHUKA 1
y

16  Tpamenus, €€ cpemaHsis TUHUS 1

17  Tpamenus, e€ cpeaHsist IUHUS 1

18  IIpomopiroHambHBIE OTPE3KU 1

19  IIpomopiroHambHBIE OTPE3KU 1

20 €HTpP MaccC B TPEYrOJIbHUKE 1

y

21  TlomoOGHbIE TPEYTrOJIbHUKH 1

22  Tpu npuzHaka nogo0ust TpeyroabHUKOB 1

23  Tpu npuzHaka nogo0ust TpeyroabHUKOB 1

24  Tpu npusHaka noo0ust TpEeyroIbHUKOB 1

25  Tpu npuzHaka nogo0ust TpeyroabHUKOB 1

26  IlpumeHeHue moa00UsI MPU PEIICHUH MPAKTHYECKUX 33124 1

57 Kontpoasnasi padora Ne2 no teme "Ilogo0HbIe 1
TPeyrojibHUKu'

28  CpolicTBa IUIONIAICH TEOMETPUUIECKUX (DUTYP

29  ®opmynbl A MJIOMAIN TPEYTOJIbHUKA, TapajuiejorpaMmma

30  ®opMynbl A1 ILIOMIAIN TPEYTOJbHUKA, TapajuiesiorpaMMa




31  ®opmynbl As IUIOIMIAU TPEYTOJIbHUKA, Tapajieiorpamma 1

32  @®opMyibl AJis IIOIIAN TPEYTOJbHUKA, MapajuieiorpaMma 1

33  @®opMyibl 41 IWIOMAIN TPEYTOJIbHUKA, TapajuiesiorpaMMa 1

34 Brruucnenue miomnanei caoxxHbIX GUTYP 1

35  IInomamum ¢uryp Ha KJIeT4aToi Oymare 1

36 [Tnomaau mogo6HBIX GuUryp 1

37 [Tmomaau mogo6HBIX GuUryp 1

38  3amaum c MPaKTHYECKUM COJICPKAHUEM 1

39 3a7a4yu ¢ MPAKTUYECKUM COAECPKAHUEM 1

40  PemieHue 3a7a4 ¢ TOMOIIbIO METOA BCTIOMOTATEIbHOM TUIOIIA TN 1

41  KourpoabHas padora Ne3 mo teme "Iliomans" 1

42  Teopema I[ludaropa u e€ npumeHeHnne 1

43 = Teopema Iludaropa u e€ npuMeHeHue 1

44  Teopema Iludaropa u e€ npuMeHeHue 1

45  Teopema Iludaropa u e€ npumeHeHue 1

46  Teopema Iludaropa u e€ npuMeHeHue 1
OnpeneneHre TPUrOHOMETPUYECKHUX (DYHKIIMIM OCTPOro yriia

47  TpsAMOYTOJIBHOTO TPEYrOJIbHUKA, TPUTOHOMETPUUECKUE 1
COOTHOIICHHS B TIPSIMOYTOJILHOM TPEYTOJbHUKE

48  OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO

49  OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO

50  OcHOBHOE TPUTOHOMETPHUYECKOE TOKIESCTBO

51 KonTpoabnas padora mo teme Ned "Teopema Iudaropa u 1
Ha4aJjia Tpuronomerpuun’’

59 Brimcannbie 1 IEHTpaIbHBIC YTIIbI, YTOJI MEXKTY KacaTeIbHON H 1
XOpIon

53 Brimcannbie 1 IEHTpaIbHBIC YTIIbI, YTOJI MEXKTYy KacaTeIbHON H 1
XOpIon

54 Brmcannbie 1 11eHTpaJIbHBIE YTIIbI, YTOJI MEXKYy KacaTeIbHOU U 1
XOpaou

55 | Vbl MeXy XOpAaMH U CEKYIIUMU

56  VYrabel MeXIy XOpJAaMH U CEKYIITUMU

57 Bnucannbie v onmvcaHHbIC YETHIPEXYTOJBHUKH, UX IPU3HAKU U 1
CBOICTBa

58 BrimcanHbie ¥ omMcaHHBIC YETHIPEXYTONBHUKY, UX MPU3HAKU U 1
CBOMCTBa

59  BmnmcaHHbIe U OIMCAHHBIC YETHIPEXYTOJBHUKH, UX TPU3HAKU U 1



CBOMCTBa

HpI/IMCHeHI/Ie CBOMCTB BIIMCAHHBIX 1 OIKMCAHHBIX

00 YETHIPEXYTOJBHUKOB MPU PELIEHUU TEOMETPUUECKUX 3a/1a4

61 [IprmeHeHne CBOMCTB BIIUCAHHBIX U OMUCAHHBIX
YETHIPEXYTOJBHUKOB MPU PEIIEHUN FEOMETPUUECKHX 3a7au

62 Konrpoabnasi padora NeS no teme "Yriibl B OKPYKHOCTH.
BnucanHble U ONIUCAHHBIE YeTHIPEXYTOJbHUKHA'"

63 B3anMHoe pacrnosioxkeHue JByX OKpy>KHOCTeH, o01ue
KacaTeJbHbIE

64  Kacanue okpyxHocTel

65 [ToBTOpEHIE OCHOBHBIX MTOHSATHH ¥ METOJIOB KypcoB 7 U 8
KJ1aCCOB, 0000IIeHNEe 3HAHUI

66 [ToBTOpEHNE OCHOBHBIX OHATUWA U METOJIOB KYpCOB 7 U 8
KJIaCCOB, 0000IIEHNE 3HAHUMN

67  HToroBasi KOHTPOJILHAsI padoTa

68 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KYpCOB 7 U §

KJ1aCCOB, 0000IIeHNE 3HAHUI
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