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MOSICHUTEJIbBHAS 3AIIUCKA

['eoMeTpusi Kkak OAMH W3 OCHOBHBIX pa3[elloB IIKOJBHOW MaTeMaTHKH,
MUMEeIOIIMH cBOeH wesblo o0ecreynTh M3ydyeHHue CBOUCTB W pa3MepoB GUryp, ux
OTHOLUEGHUH M  B3aUMHOE pacIoJIO)KeHUe, ONHUpaeTcss Ha  JIOTHYECKYIO,
JIOKQ3aTe/IbHYO JIMHMIO. [leHHOCTb M3y4yeHHs reoMeTpuM Ha YpPOBHE OCHOBHOIO
obLero odpa3oBaHusl 3aK/I0UYAETCs B TOM, UTO OOYYAIOLIMHCS YUYHUTCS TPOBOAUTh
J0Ka3aTelIbHbIe PacCyKJeHHUsI, CTPOUTE JIOTHYECKHE YMO3aKIIFOUeHUS, TOKa3bIBATh
MUCTUHHBIE YTBEPXKIEHHUS W CTPOUTb KOHTPNPHUMEPBI K JIOWKHBIM, MPOBOAUTH
paccyXIeHUs  «OT TPOTHUBHOTO», OTJIMYATh CBOWCTBA OT  MPHU3HAKOB,
(popmynupoBaTh 0OpATHBIE YTBEPKIACHMUS.

BTopoll wuenbio H3y4YeHWsl [eOMETpUM SIBISETCS MCIOJb30BaHHE e€ Kak
MHCTPYMEHTA TIPU PELICHHH KaK MaTeMaTH4YeCKHX, TaKk M NpaKkTHYecKHX 3ajad,
BCTpEUANOIIMXCS B  pealbHOM KM3HU. OOydvarolWMics JI0JKeH HayYUThCs
OTIPENEIIUTL T€OMETPUUECKYI0 (UIypy, ONMUCATh CJIOBAMM JIAHHBIA 4YepTEXK WM
PUCYHOK, HAUTH MJIOLIAaAb 3€MEIbHOr0 y4acTKa, pacCUUTaTh HEOOXOAUMYIO ITTUHY
ONTOBOJIOKOHHOIO Kabensi WKW TpeOyeMmble pa3Mepbl rapaxa sl aBTOMOOMJIS.
JTOMY COOTBETCTBYET BTOPdsl, BLIUHCIMTENbHASL JIMHWA B U3YYEHUU [EOMETPHUMU.
[Ipn peweHun 3amad NMpakTHYECKOro XapakTepa o0y4aroLMiCcsl YYUTCS CTPOHUTH
MaTeMaTU4eCKHe MOJENIM  pealbHBIX JKM3HEHHBIX CHUTyalud, TPOBOIHUTH
BBIUMCIIEHUS U OLIEHUBATh aJIeKBATHOCTH MOJyUEHHOTO pe3ybTaTa.

Kpaline BaxkHO NONUYEPKUBATL CBSI3M TEOMETPUM C JAPYTMMH YueOHbIMHU
npeAMeTaMu, MOTUBUPOBATb UCIIO/bL30BATL ONpeAe/eHHs reoMeTpuieckux Guryp
W TMOHATHH, IE€MOHCTPUPOBATH NMPHMEHEHHEe MOoJIyUeHHBIX YMeHUMl B (u3uke u
TeXHWKe. OTH  CBA3W Haubosee ApKO BHIOHBI B TeMax «BekTopem,
«Tpuronomerpuueckne cooTHoIleHUs», «Meton xoopaunat u «Teopema
[Tudaropar.

YueOHbIl Kypc «l'eomMeTpus» BK/IIOUAET ClEAYIOLIME OCHOBHBIE pa3ielibl
colaepkaHus: «leomeTpuueckue QUrypel W MX cBoilcTBay, «M3mepeHue
reOMETPHUECKMX  BeJMYMH», <«JlekapToBBl KOOpPAWHATBl Ha  TUIOCKOCTHY,
«Bekropse», «JIBuxkenus niockoctu», «lIpeodpasoBanus momo0us».

Ha usyuenue yuebGHoro kypca «I'eomerpusi» orsoautcs 204 yaca: B 7 Kiiacce
— 08 yacoB (2 uaca B Hezenw), B 8 kiacce — 68 yacoB (2 yaca B Heneo), B 9
KJjacce — 68 yacoB (2 yaca B HEIENIO).




COAJEPKAHUE OBYUEHUSI

7 KJIACC

Hawanbnbie nonstug reomerpun. Touka, npsamas, oTpe3ok, ayd. Yros. Buisl
yrinoB. BepTuxanbnble ¥ cMexwHble yruel.  buccektpuca yria. Jlomanas,
MHOTrOYrosibHUK. [lapanienbHocTs U NepneHauKyIapHOCTE IPSIMbIX.

Cummerpuunbie  Gurypsl. OCHOBHbIE CBOMCTBA OCEBOW  CHMMETPHH.
[TpuMepEl CUMMETPHH B OKPY:KarOILeM MUpE.

OCHOBHBIE TTOCTPOCHHS ¢ [TOMOLLBI LUMPKYJsl W JMHEHKH. TpeyroabHHK.
Bricora, Menuana, OuccexkTpuca, X CBOHCTBA. |

PapHoOespeHHbIH M PaBHOCTOPOHHMH  TpeyrosibHWKH.  HepaBeHCTBO
TPEYroJbHUKA.

CpolicTBa M TIPU3HAKH  PABHOOEAPEHHOTO TpeyroiibHWKa. [Ipu3HAKH
paBeHCTBA TPEYTOJBHUKOB. |

CBo¥iCTBa M NPU3HAKH Napa/lIedbHbIX HpsiMbIX. CyMMa yIjioB TPeyrojbHHKA.
BHewHue yriibl TpEyroiabHHUKa.

[Ipsimoyronbupiit - TpeyroabHuk. CBOHCTBO MeAMAHbI  NPSIMOYIOALHOTO
TPeyrojibHUKa,  [POBEeAEHHOM K THIIOTEHY3e. [lpuznaku  paBeHcTBa
NPSAMOYTOJIBHBIX TPEYTOJIBHHKOB. | IpsiMOYTroJIbHBIN TPeyTroabHHUK ¢ yriioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEpPaBEHCTBO TpPEYroJbHHWKA, HEPABEHCTBO O
AJIMHE JIOMaHOM, Teopema o 0oJiblleM yrije W Oosbliell CTOpoHe TpeyroJbHHKA.
[lepnenauxynsp v Hak10HHas.

['eomeTpuueckoe wmecto Touek. bBuccekTpuca yriia W cepeaMHHBIN
MEPIEHIUKYIISIP K OTPE3KY KaK reoMeTpHUYeCKHe MEeCTa TOYEK.

OKpy:KHOCTb M Kpyr, Xopaa W [IuaMeTp, WX CBOWCTBa. DB3auMHoe
pacrnojiokeHue OKpyxKHOCTH U npsmMoi. KacarenpHast U cexyllas K OKPYKHOCTH.
OKpyKHOCTb, BIHCAHHas B yroji. BrucanHas ¥ ONMCaHHas OKPY)KHOCTH

TpeyroJabHUKA.
8 KIIACC

Yereipéxyronsuuku. Ilapannenorpamm, ero npusHaku U csoifctsa. YacTHble
Cllydau NapajiiesiorpaMMoB (MpsMOYIOJbHUK, poMO, KBaapat), WX MpH3HAKH U
coiicTBa. Tpaneuus, paBHoOOKas Tpaneuusi, ¢ CBOMCTBA M I[PU3HAKM.
[IpsiMoyronbHas Tpaneims.

Meton ynsoenus menuansl. LleHTpansHas cummerpus. Teopema Maneca u
TeopeMa O MPOMOPLUOHABHEIX OTPE3Kax.

CpeliHue TMHUH TPeyroyibHUKa W Tparelnu. LIeHTp Mace TpeyrosbHuKa.

[Tonobue TpeyronbHUKOB, Ko3QduuueHT noaodus. IlpusHaku noao6us
TpeyronbHUKOB. [IpuMeHeHHe No 00U NIPU peLleHHH MPaKTHUECKUX 3a/a4.




CpoictBa nuowaneid reomerpuueckux Guryp. PopMyiabl Uil [UIOLIALM
TpeyroJibHUKa, TapajuiejorpaMMa, pomba W Tpaneunu. OTHOLIeHWe To@aei
MOA0OHBIX (PUTYD.

Beruncrienue njomaneit TpeyroibHUKOB H MHOTOYTOTBHHKOB Ha KJIETYATOH
Oymare.

Teopema Iludaropa. Ilpumenenne Teopembl Iludaropa npu pelieHuu
NMpaKTHUECKHX 3ajau.

CHHyc, KOCHHYC, TaHTEHC OCTPOro yIia MpsMOYrOJBLHOTO TpeyrolbHHKA.
OCHOBHOE TPUIOHOMETPMYECKOE TOXKIACCTBO. TpUroHoMeTpHueckre (yHKLIHH
yriaos B 30, 45 u 60°.

BriucanHble W UEHTpalbHbie YIVIbl, YLOJd MEKIAY KacaTelbHOH M XOpPAOii.
Yrael  Mexay — XopdamMM M CeKylMMM. DBrnucaHHble M ONMHCAHHBIE
HCTBIpEXYrosibHUKH. B3aumHoe pacrionoxkenwe IByX okpykHocTel. KacaHue
OKpY’KHOCTEH. OO1IMe KacaTelbHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, KocuHyc, TaHrenc yrmoB ot 0 1o 180°.  OcHoBHOe
TPUTOHOMETPHUUECKOE TOXAECTBO. POPMYJIbl PUBEIEHHS.

Pemenne Tpeyronbuukos. Teopema KOCHHYCOB M TeopeMa CHHYCOB.
Peuienue mnpakTudeckux 3ana4 ¢ HCMOAB30BAHMEM TEOPEMBI KOCHHYCOB K
TEOPEMBI CUHYCOB.

IIpeobpasoBanue nonodus. [logobue cOOTBETCTBEHHBIX 3IEMEHTOB.

Teopema 0 mnpon3BefeHMH OTPE3KOB XOpJ, TEOPEMBl O IPOU3BEICHUH
OTPE3KOB CEKYLIHX, TeEOpeMa 0 KBaapare KacaTeJbHO.

Bekrtop, mmuHa  (MOAY/IL)  BEKTOpa,  COHATpABIEHHBIE BEKTOPBHI,
NIPOTHBOTIONOKHO ~ HAIPaBJICHHBIE — BEKTOPbI,  KOJUIMHEAPHOCTL  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalHu Hal BekTopamu. Pasnoxenue BexTopa 1o JIByM
HEKOJIJIMHEapHbIM BekTopam. Koopaunatbl BekTopa. CKajlspHOE MNpOU3BE/CHUE
BEKTOPOB, MPUMEHEHKE JUIf HAXOMNKAEHUS UTHH U YTIIOB.

JlexapToBbl KOOPIMHATBI Ha MJIOCKOCTH. YPABHEHHUs NPAMON H OKPYIKHOCTH
B KOOp/MHATAaX, IepecedeHne OKPY)KHOCTeH M HpsMbIX. MeTox KOOpAHHAT U ero
IPUMEHEHHUE.

IlpaBunbHble  MHOrOyrojbHUKH. JlJIMHA — OKPY)KHOCTH. I'pagycHass u
paaranHas Mepa yria, BbIUMCIEHHe JUIHH Jiyr OKpy:kHocTed. [lmomanms kpyra,
CEeKTOpa, CerMeHTa.

JIBIOKEHHS TIIOCKOCTH M BHYTPEHHHE CUMMETPHM (DUTYD (2s1eMeHTapHbIe
npeacrasienus). [lapannensuslii nepenoc. IoBopor.




IMJIAHUPYEMBIE  PE3VJIBLTATBI OCBOEHHUSI TIPOI'PAMMDBI
YUYEBHOI'O KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O

OBLIETO OBPA3OBAHMS
JUYHOCTHBIE PE3YJbBTATBI

JIMYHOCTHBIE  pe3yabTaTbl  OCBOCHMS MporpaMmbl  y4eOHOro Kypca
«I"'eomMeTpus» XapaKTepHU3yIOTCS:

1) naTpunoTHyeckoe BocnuTaHHe:

NpPOSBIEHUEM HHTepeca K MPOLUIOMY M HAcTOSAIIEMY POCCHHCKOMH
MATEMATHKH,  LEHHOCTHLIM  OTHOLUEHHEM K  JOCTHIXKEHHSAM  POCCHHCKHUX
MAaT€eMATUKOB M POCCHMMCKON MATEMaTHYECKOW LIKOJbl, K WCIOJAb30BAHUIO ITHUX
JOCTHKEHHMH B ApYruMX HayKax U ONpUKIaJHbIX cdepax;

2) rpa:aaHcKoe H JyXOBHO-HPABCTBEHHOE BOCIIHTAHHE!

TOTOBHOCTBIO K BBIMOJHEHHIO 00sA3aHHOCTEH IpaskIaHWHA M pealu3alii ero
npas, [PeACTaBICHHEM O MaTeMaTHMYECKMX OCHOBaX  (PYHKLIMOHHUPOBAHMUSI
pasziM4uHbIX CTPYKTYP, SIBAEHMUH, HIPOLEAYP Ipa)KAaHcKkoro odulecTra (Hanmpumep,
BbIOOPLI, ONPOCHI), TOTOBHOCTBIO K 0OCYIKAEHUIO 3THUECKHUX MPOG/IeM, CBA3aHHBIX
C TPaKTHYECKUM TPHUMEHEHUEM JOCTH)KeHWH HayKH, OCO3HAHWEM Ba)KHOCTH
MOPaTBEHO-3THYECKUX MTPUHLIMIIOB B IeATEIbHOCTH YUEHOTO;

3) TpyAOBOe BOCIHHTAHHE:

YCTAHOBKOH Ha aKTMBHOE Y4acTWe B PELICHUM MNpPaKTHYECKHX 3a/ay
MaTeMaTHYeCKOH HAalpaBI€HHOCTH, OCO3HAaHWEeM Ba)KHOCTH MAaTeMAaTHYECKOro
00pa3oBaHWs Ha MPOTS/KEHWM BCeH JKU3HM Ul YCTIEITHOM TpodeccHoHanbHOl
ACSITC/ILHOCTH M pasBUTHEM HEOOXOIWMbBIX YMEHHH, OCO3HAHHBIM BLIOOPOM. M
MOCTPOCHUEM MHIUBHUAY JIbHOH TPaeKTOPUU 00pa30BaHUs M KHU3HEHHBIX [JIAHOB C
YUETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEH;

4) scTeTHYeCKOe BOCIIHTAHHE!

CMOCOOHOCTBIO K DMOLIMOHATBHOMY W ICTETHYECKOMY  BOCIPHSATHIO
MaTeMaTUYeCKUX O0BEKTOB, 3a1au, pelleHud, paccyXIeHHH, YMEHWIO BHIEThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTRE;

S) HEHHOCTH HAYYHOIO MO3HAHHSA:

OpUEHTallMeH B JEATENIbHOCTM HA COBPEMEHHYIO CMCTEMY HayuHBIX
npeacTaBieHuid 00 OCHOBHbLIX 3aKOHOMEPHOCTSIX Pa3BUTHs YeJOBEKa, MPUPOALI U
o0LiecTBa, TOHWMAHHUEN MaTeMaTHYecKol Hayku Kak c(epbl uelloBeYecKoil
ACATENIBHOCTH, JTANOB €€ pa3sBUTUSl M 3HAYMMOCTH JUIsl PAa3BUTHS LIUBHIU3ALINH,
OBJIAZICHUEM SI3BIKOM MAaT€MAaTHKH M MaTeMaTUYeCKOH KylbTYpoH Kak CpeacTBOM
[O3HaHMs Mupa, OBJAJEeHHEM [POCTEHIIMMH HaBbIKAMH MCCJICJ0BATEILCKON
NesATE/IbHOCTH;




6) ¢usnueckoe BocnuTaHWe, (POPMHPOBAHHE KYJIbLTYDPLI 310POBbA H
IMOUHOHAJIBHOIO 0J1Ar0Nnoy YHst:

FOTOBHOCTBIO [IPUMEHATHL MaTeMaTHUYeCKWe 3HAHUA B HHTEpecax CBOEro
310pOBbsl,  BEIEHHS  340poBOro  olpasza  KU3HH  (3710pOBOE  IHUTAHUE,
cOAlaHCHPOBAHHBIl PEXMM 3aHATHH M OTABIXA, peryasdpHas (u3nuyeckas
aKTUBHOCTL), C(OPMHUPOBAHHOCTLIO HaBblKa pe(ueKCUM, MNPU3HAHUEM CBOEro
rnpaBa Ha OIIMOKY M TaKOTO e MpaBa APyroro YelloBeKa;

7) 3K0JIOrH4ecKoe BOCIHTAHNC:

OpHEeHTalKel Ha MPUMEHEHHEe MaTeMaTH4YeCKUX 3HaHWi 1715 pelIeHus 3ajad
B 00J1aCTH COXPAHHOCTU OKpYyXKarolled cpefbl, IUIaHUMPOBAHWUSA [OCTYNKOB H
OLIEHKM MX BO3MOYKHbBIX [OC/JEACTBUHM /151 OKpyskarouled cpefbl, OCO3HaHHEM
rino0ajibHOTO XapaKTepa IKOJOTHYecKrX MpoOaeM U NMyTeH WX pelleHus;

8) ajanTauus K U3MEHMIOLHMCS YCJOBUAM COUHAJBLHOH M NPHPOAHOH
cpeabl:

FOTOBHOCTBIO K MEHCTBUAM B YCJOBHSIX HEONPEAENEHHOCTH, TOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 [PakTHUUeCKYO AeATeNbHOCTh, B TOM YHMCIEe
yMEHHE YYHTBbCS Yy APYIMX Jojeil, npuoGpeTaTh B COBMECTHOW NESTENbHOCTH
HOBBIE 3HAHUS, HABBIKH U KOMIIETEHLIMK U3 OTIbITA JAPYTHX;

HEOOXOOUMOCTEI0 B (DOPMHUPOBAHWHM HOBBIX 3HAHWH, B TOM YHUCIIE
bopMynupoBaTh WAECH, OHATHUS, THITOTE3bl 00 00BbEKTAX U ABIIEHUAX, B TOM YHCIIE
paHee  HEeM3BECTHbIX, 0cO3HaBaTh  Ae(PUIMTBl  COOCTBEHHBIX 3HAaHUH H
KOMIETEHTHOCTEH, MIaHMPOBATL CBOE Pa3BUTHE,

CITOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CUTyaLMIO,  BOCMPUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPeOYIOILIUH KOHTpMED, KOPPEKTHUPOBATh
MPUHUMAEMBbIe PENIeHMsT M JEHCTBHS, (HOPMYJIHPOBAaTH M OLEHUBATH PUCKH MU
nocneACTBUs, POPMUPOBATH OILIT.

METATIPEAMETHBIE PE3YJIbTATHBI

IloznaBaTenbHbIE YHHBeEpPCA/IBbHBIE y‘lEﬁHble JeHCTBUS

ba3oBble oruveckue AeicIBilst:

e BBIABJISTH U XapaKTepPHU30BaTh CYLLECTBEHHbIC MPU3HAKH MATEMATHUYECKHX
00BEKTOB, MOHATHUN, OTHOIUEHWH MeXKAy MOHATHUAMU, (OPMYyIMPOBATh
ONpeje/ieHds:  TOHSITHMH,  yCTaHaBAMBATh  CYLUECTBEHHbIH  NpHU3HAK
knaccuukaunm, ocHoBanus JUTst 00OOIUIEHUS W CpaBHEHHUS, KPUTEPUU
IIPOBOAMMOTO aHaln3a,

e BOCHPUHHMMATBL, (QOPMYJUPOBATH M  pPeoOpa3OBbIBATL  CYXKICHHUS:
YTBEpAUTE/bHbIE W OTpUllaTellbHble, €JAMHUYHbIE, YacTHble M oOlllue,
VC/IOBHBIE;




BBISABIISATD MaTeMaTU4YECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3HU 51
MMPOTHUBOPCHHUA B CbaKTaX, OJaHHBIX, Ha6HPOlIeHI/IHX U YTBEPKIACHUAX,

npeaarath KpUTepUH ISl BBIIBIEHUS 3aKOHOMEPHOCTEH U POTUBOPEUHH;
JleNlaTh BBIBO/bI C HCIIOJIB30BAHHEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX H
UH/YKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHUH 10 aHalIOoruu;

pa3buparh 10Ka3aTe/bCTBA MaTeMaTHYECKUX YTBEPIKACHHUM (MpsMble ¥ OT
MIPOTHUBHOIO), TMPOBOAWTE CAMOCTOSITEJIBHO HECJIOKHBIE JI0Ka3aTe/bCTBa
MaTeMaTH4YecKUX  (JakTOB, BBICTPAUBATHL APryMEHTALHIO, TPHUBOAWTH
IpPUMEPBI B KOHTPIIpUMEPB!, 000CHOBbIBATE COOCTBEHHBIE PACCYKIECHHUS;
BbIOMpaTh cnocod peuieHuss ydyeOHOH 3anavyd (CpaBHUMBAaTh HECKOJIBKO
BApUAHTOB pelleHus, BbplOMpaThb HauboJee MNOAXOMAMA ¢  y4ETOM
CaMOCTOSITEJILHO BbIJICJIEHHBIX KPUTEPHEB).

ba3zosble HeclegoBaTe/ILCKIE 1eHCTBUS;

UCIIOJIB30BATh BOINPOChl KaK MCC/IE10BATE/NbCKIHH WHCTPYMEHT MO3HAHHUS,
dbopMynMpoBaTh BOMPOCH], (HUKCUPYIOLIME T[POTUBOpeUne, MpodieMy,
CaMOCTOSITEILHO  YCTaHaBIMBATh MCKOMOE M JaHHoe, (OPMUPOBATH
THUIIOTE3Y, apTYMEHTHPOBATE CBOIO TMO3UIIHIO, MHEHHE;

MPOBOJAUTE 110 CAMOCTOSITE/IbHO COCTABIIEHHOMY TIJIAHY HECJIOXKHBIN
9KCTIEPUMEHT, HEOOJIBIIIOE UCC/IeJOBAHIE TI0 YCTAHOBICHHUIO 0COOEHHOCTEH
MaTeMaTHUYeCKOro 00beKkTa, 3aBUCUMOCTENR 00bEeKTOB MeK 1y COOOI; _
CaMOCTOATENbHO (POPMYIUpPOBaTh 00001IeHUsT W BbIBOABl 110 pe3yibTaTam
NPOBENEHHOrO HaOJIIO/IeHHUs, HCCIEeJ0BaHHs, OLEHUBATh JOCTOBEPHOCTH
MOJY4EHHBIX PE3YJIbTATOB, BLIBOJIOB U 0000IIEHHUIH,

[IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE [Ipollecca, a TakKe BBIABHUIATh
IIPEANOJIOKEHNS O €r0 Pa3BUTHUH B HOBBIX YCIIOBUSIX.

PaGora ¢ undopmaumeii:

BBISIBJIATH HEAOCTATOYHOCTL M  M30BITOUHOCTL HH(OpPMaLMM, NaHHbIX,
HeOoOXOOUMBIX JIJIST PelleH st 3a/1a4u;

BbIOWpaTh, AaHAJIU3UPOBATh, CHCTEMATHU3MPOBATh W HUHTEPIIPETHPOBATH
UH(pOPMALIMIO Pa3IUYHBIX BUIOB U (JOPM MpeICTaBICHHUS;

BbIOUpaTL QopMy npeacTtaBieHMs HHPOPMAUMH MW WUIOCTPUPOBATH
pellaeMble 3ajaun CXeMaMH, JMarpaMMamu, WHOH rpadukod W ux
KOMOWHAIUAMHU,

OLIEHWBATh HAA&KHOCTh WHGOPMAILMK 110 KPUTEPHUSIM, Tpe10oKEeHHBIM
yuuTeaeM WK c(hopMyTHPOBAHHBEIM CAMOCTOSATEIBHO.

KovMyHHKkaTHBHBIE YHHBepca/IbHbIe yueOHble 1eHcTBHS:

BOCIIPUHUMATL U (POPMYTHPOBATH CYKAEHHS B COOTBETCTBUU C YCIOBUSAMHU
W LeJIAMH OOLLEeHUSs, ICHO, TOUHO, TPAaMOTHO BBIPa)kaTb CBOI TOYKY 3PEHUS




B YCTHBIX M IHMCbMCHHbLIX TCKCTAX, NaBaTb I1OSICHEHHA IO XOAY PELICHHA
3ada4, KOMMEHTHPOBATDH HOHy‘{eHHBIﬁ pe3yJibTar;

B X0J1e 00CYK/IeHNs 3a1aBaTh BOIPOCHI TI0 CYLIECTBY 00CYKIAeMOM TEMBL,
NpoOIeMBl, peliaeMoi 3a/auu, BbICKA3bIBATh UICH, HAlleJEHHbIE HAa TIOMCK
pelIeHUs, COMNOCTABIATE CBOM  CYXKAEHMs C CYXAGHUSAMH JPYCHX
YYaCTHUKOB JAMalora, oOHapyKuBaTh pa3jivMuMe M CXOJACTBO IO3ULMH, B
KOPPeKTHOH hopme GpopMyTHpPOBaTh Pa3HOIIACHS, CBOM BO3PAIKEHUS;
MPeCTaBIISITh pe3ybTaThl peLeHus 3aJ1a4H, JKCIEpPUMEHTa,
MCCIIEIOBAHUSI, [TPOEKTA, CAMOCTOATEIbHO BEIOUpaATh (POPMAT BBICTYTLICHHUS
C YUETOM 3a1a4 Npe3eHTallui 1 0OCOOEHHOCTEH ay INTOPUH;

MOHHUMATDb M HCIOJIb30BaTh IPEUMYLLECTBA KOMAHAHOMN W MHIMBUAYaAIbHOM
padoThl MPH peLIeHHH yueOHbIX MaTeMaTHYeCKUX 3a1ay;

MPUHUMATEL LeJIb COBMECTHOH NeATelbHOCTH, MIAHWPOBATh OPraHU3aLHI0
COBMECTHOM paloTel, pacnpeaensiTb BHAb paboOT, JdOroBapUBaTHC,
00CyXIaTh MpoLece U pesylibTaT pabdoThl, 0600IATE MHEHUST HECKOJIBKHUX
JIK0IeH;

y4acTBOBaThH B TPYIIOBBIX (opmax paboTel (oOcyxmaeHus, oOMeH
MHEHHUSAMH, MO3TOBLIE IITYPMBI U APYTHe), BBITOIHITE CBOIO YacTh pabOThI
U KOOPAHMHHUPOBATH CBOM JEHCTBHA C JAPYTUMHM WIEHAMH KOMAaHJIbI,
OLIEHHBATh Ka4YeCTBO CBOErO BK/aJa B OOLIUH [POJYKT MO KPUTEPHUAM,
c(hpOpMyTHPOBAHHBIM Y4aCTHUKAMU B3aUMOIEHCTBHUS.

PerynsiTuBHble yHHBepca/ibHble yueOHble AeiicTBUSA

Camoopranuszaums:

CaMOCTOSITETBHO COCTABJIATH TUIAH, AJITOPUTM pELICHUS 3adadvd (W ero
4acThb), BbIOMPATh CTOCO0 pelIeHHst ¢ y4ETOM HMEIOIIUXCSl PECYPCOB H
COOCTBEHHbLIX  BO3MOJKHOCTEH, apryMeHTHpOBaTb W  KOPPEKTUPOBATD
BapUaHTBI PeLIeHHH ¢ yudTOM HOBOH HH(POPMALIUH,

CamMOKOHTPOJIb, IMOLHOHANbHBIH HHTE/LJIEKT:

BIAZETh CrIOcOOaMU CaMONPOBEPKHU, CAMOKOHTPOJIS MPOLECcca U pe3yibTaTa
pelLIeHrs MaTeMaTHUYeCKOH 3a1a4u;

peABUJICTb TPYAHOCTH, KOTOPbIC MOI'YT BO3HUKHYTh [PH PELIEHUH 3a/1a4H,
BHOCUTb KOPPEKTHBLI B [eATe/]LHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
HaWIEHHBIX OLUUOOK, BBISBIIEHHBIX TPYAHOCTEIH;

OLICHUBATb COOTBETCTBUE PE3yINbTATA JEATE]bHOCTH MOCTABIEHHON LIETH U
YCIOBHSIM, OOBACHATH NPUUHHBI TOCTHKEHHS WM HEJOCTHKCHHS LEJH,
HaXOJUTh OLIKMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIbTATBI




K konumy oOyuenus B 7 wkiacce oOyualoLIMHCS TOMYYHT ClIELyHOLLIHE
NpeaIMeTHBIE Pe3yIbTaThI:

PacrosHaBaTe M3y4YeHHBIE TIeOMeTpHUYecKHe (UIypbl, OMNpPENeNaTh HX
B3aHMHOE pAaCIHOJIOKEHHE, H300paxkaTbh reoMeTpuueckue (UTYPBI, BBITOJHSAT
YepTeXkd IO YCJIOBHIO 3anadqd. M3mepaTb JIMHEHHbIC W YIJIOBBIE BEJUUYUHDI.
Periate 321241 Ha BEIYUCIIEHHUE [UIMH OTPE3KOB U BEIMUMH YIIOB.

HenaTb TpyOylo OLEHKY ITMHEHHBIX M YIJIOBBIX BEJIMYMH MpPEIMETOB B
peabHON JKU3HM, Pa3MepoB INMPUPOAHBIX OOBEKTOB. Pasnuuarth pazMepbl 3THX
00BEKTOB IO MOPSIAKY BETHIHHLI.

CTpOUTB YepTeKH K reoMeTpHUECKHM 3a/1auaM.

[Tonp3oBaTbess MpHU3HAKaAMKU PaBEHCTBA  TPEYTOJbHUKOB, MCIONB30BATh
MPU3HAKK W CBONCTBA paBHOOEIPEHHBIX TPEYTOTBHUKOB MPH PELIeHUH 34,134,

[IpoBOAHTE storHYeckne paccysKJIeHUs ¢ HCTONB30BAHMEM TeOMETPUIECKHUX |
TEOPEM.

[lonp3oBareess nNpu3HaKaMi PaBEHCTBA [PSAMOYFONbHBIX TPEYrolbHUKOB,
CBOMCTBOM  Me[MaHbl, [POBEAEHHOW K  IUIIOTEHY3e  [PAMOYTOJBHOIO
TPeYTroJIbHUKA, B PELIEHUH reOMeTPUUECKUX 3a1ay.

OnpeaensTh napanensHOCTb NPSMBIX C TOMOLIBIO YIJIOB, KOTOpble 00pa3yeT
¢ HUMH cekymas. OrpeenaTs NapaiiebHOCTh MPSMbBIX C TIOMOIIBKO PaBEeHCTBaA
pacCcTOSTHMH OT TOYEK OJHON NPAMOIL 10 TOUEK APYroH [psMOii.

Pewars 3aiaun Ha kiaetyaTol Oymare.

[TpoBOMUTE BBIUMCIIEHWS W HAXOOWTh UYHUCIIOBBIE W OYKBEHHEIE 3HAUCHMS
YrIioB B TIEOMETPUYECKMX 3ajJayaXx C HCIOJIb30BAaHUEM CYMMBI  YITIOB
TPEYrOJABHUKOB U MHOIOYTOTBHHKOB, CBONHCTB yIl0OB, 0OO0pa3oBaHHBIX IpH
MEPeCeYeHnt ABYX MNapasule/IbHBIX MPAMbLIX CeKylleid. PewaTh npakTudeckue
3a/1a4uy Ha HaXOXKJAEHHE YIJIOB.

Braners MoHATHEM IeOMETPHUYECKOrO MeCTa TOYeK. YMEeTh OIpesesisTh
OMCCEeKTPUCY yTUIa M CePeJIMHHBII TTepreHIHKYJISp K OTPe3Ky Kak reoMeTpHdecKie
MecTa TOYEK.

DopMyTMpOBaTh OMpeJeNeHns] OKPY)KHOCTH M KPyra, XOpibl M JHAMeTpa
OKPY’KHOCTH, N0JIb30BATLCS HX CBOUCTBAMM. YMETh NPUMEHSATh 3TH CBOKWCTBA MU
pelleHnH 3aaa4.

Biajers mousTHEM OMMCaHHON OKOJO TPeyrojbHHKA OKPYXHOCTH, YMEThb
HaxouTh e€ wueHTp. Ilomp3oBaThes (akTaMW O TOM, 4TO OMCCEKTPHUCHI YIIIOB
TPCYTOJIEHUKA TIEPECEKAIOTCAd B OJHOW TOYKE, M O TOM, YTO CCPCOUHHBIE
MEPNEeHAUKYJSIPbl K CTOPOHAM TPeyroJbHUKA NEPECEKAOTCs B OJIHON TOUKE.

Braserh nonatuem KacateabHOH K OKPYIKHOCTH, 110J1b30BAThCA TEOPEMOi o
MEPINEeHANKYISIPHOCTH KacarTelILHON 1 pajnyca, IPOBeIEHHOTO K TOUKE KacaHHs.




[Tonp3oBaThes HpOCTGFlLHMMM FCOMETPHUYCCKHMHU HEPABCHCTBAMHM, IIOHHMATh
HX l'lp’dKTI/IquKHﬁ CMBICJT.

[IpOBOZUTE OCHOBHBIE FeOMETpHUECKHE TIOCTPOCHHUS ¢ TTOMOIIBIO HUPKYJIS U
JIUHEHNKH.

K konuy oOyuenus B 8 kuacce oO0ydaroUIMHCSI MONYUYUT CIELYIOLIUE -
NMpeAMETHbIE pPe3y1bTaThbl:

PacriosHaBaTe  OCHOBHbIE BH/Ibl UETBIPEXYTOJBLHUKOB, WX DIIEMEHTEHI,
MOJTB30BATECSA UX CBOMCTBAMHU IPH PELLECHHH TeOMETPUUCCKIX 3a1ad. ‘

[IpumeHsTh CBOMCTBA TOUKM IepeceueHHs MeluMaH TpeyroybHuka (LeHTpa
Macc) B peLUeHUH 3a/1au.

BraneTts noHaTHem cpeiHel NTMHHW TpeyrojbHUKa M TpaleLuH, [IPUMEHSTh
MX CBOHCTBA NPH peLIeHHIl reoMeTpuyeckuX 3ajaad. [losbp3oBaThesi TeopeMoit
dajieca U TEOPEMOIT 0 MPONOPLIMOHANBHBIX OTPe3KaX, MPUMEHSTEL WX JUlS PelleHHs]
NPAKTUYECKUX 3a/1ay.

[IpumenaTs npu3HaKy N0A00Us TPEYrONBHUKOB B PELIEHUH M€OMETPUUYECKIX
3a1a4.

[lone3zoBaTecs Teopemoi lludaropa s pewieHUs TeOMETPHYECKUX U
nMpakTHYecKux 3agad. CTpOUTH MareMaTHYecKyld MOJeNb B [PaKTHYECKUX
3a1a4ax, caMOCTOATENILHO I€JIaTh YePTEXK U HAXOIUTh COOTBETCTBYIOIINE IHHEL.

Brnagets mNOHATHSAMH CMHYyca, KOCHHyca UM TaHIEHCA OCTPOro yria
NpsMOYrOJIbHOIO TpeyroibHuka. [Tonbp30BaTbcs 3TUMM MOHATUSAMHU /IS PELIeHMs]
NpaKTUYeCKUX 3a/au.

Beruncnsats (pazinyHbBIME CTOCOOAMHM) TUIONIAAL TPEYroJbHUKA U TUIOLIAaIHN
MHOIOYIOJIBHBIX — (uryp  (Mosb3ysick, TJe€ HEOOXOMMMO, KallbKYJISTOPOM).
[IpumeHATh MmosydeHHble YMEHUs! B TPAKTHUECKUX 3a1a4ax.

Bnanete moHATMSIMM BIHCAHHONO W LEHTPATbHOIO YIJa, MCIIO0JAb30BATh
TEOPEMbl O BIIMCAHHBIX YIIaX, YIJlaX MEKAY XOpAaMH (CeKyLUMMH) U YIiIe MEXIy
KacaTeJlbHONH U XOpAOH NMpH pellieHuH reOMeTPUUECKHX 3a1ad.

Bragers nousTHeM onHcaHHOTO YeTBIPEXYTrOJIbHHUKA, NMPUMEHATh CBOHCTBA |
ONHMCAHHOTO YETBIPEXYNONbHUKA MPH PELIeHUH 3a1ad.

[IpyMeHATH I0JydeHHble 3HaHMs Ha MPAKTHKE — CTPOUTb MATEMaTHYeCKHUe
MOJIeJIM 7151 3a1a4 PeaJIbHOW JKM3HU U MPOBOJIUTH COOTBETCTBYIOLIKE BbIUMCIEHUS
C TpPUMEHEHHEM T[10A00Ms W TPUTOHOMETPUH (TOJIB3YSACh, Tle HeoOXOIUMO,
KaIbKYJISITOPOM ).

K koHmy oOydenns B 9 iiaacce 0OyvyarolIHiCsS MOIYYHT CIEAYIOLIHE
PeJAMETHBIE Pe3yIbTaThI:

3HaTb TPUIOHOMETpUHECKHe (YHKLIMHA OCTPLIX YIJIOB, HAXOAUThb C HX
MOMOIIBIO  PA3IUYHBIE 3JIEMEHTHI MPSIMOYTOJBHOINO TPEyrojbHUKa («pelieHne




NPSIMOYTO/IbHBIX TPEYTONbHUKOBY ). HaxonuTh (C MOMOILIBIO KabKYIATOPa) JJIHHEI
W YTUIBI JUISE HeTaOJIMYHBIX 3HAYSHU,

[lonb3oBaThes popmymnanit NpuUBeIEHNs H OCHOBHBIM TPUTOHOMETPUYECKHIM
TOX/ICCTBOM JJISi HAXOXKAEHHWS COOTHOLIEHMH MeKly TPHUTOHOMETPHUUECKHUMHU
BeJIMUMHAMH.

Hcrosp30BaTh TeOpeMbl CHHYCOB M KOCHHYCOB [ HAXOMK/AEHHS PA3IMUHBIX
DJIEMEHTOB TPEYrojbHHKA («peLleHHe TPEYrolIbHUKOBY»), TPUMEHSTL WX TPH
pelIeHUH TeOMETPUUECKHUX 3a/1a4.

Bragers  nomstusmMM  npeoOpaszoBanus  10a00Ms,  COOTBETCTBEHHBIX
31€MEHTOB 110/100HbIX (puryp. ITone3oBatbes cBoMcTBaMMU 11010011 MPOU3BONBHBIX
(uryp, yMeTb BbIYHCIATH JAJHHBI M HAXOAWTb YINIbL y MOAOGHBLIX (UIYP.
[lpumensats cBolicTBa 1oa00Hs B MpakTHUeCKHUX 3agadax. YMeTb NPHBOIAMTH
MpUMepEl MOJOOHBIX (DPUI'YP B OKPYIKAFOIIIEM MHUPE,

[Tonb3oBaThes TeOpEMaMH O MPOU3BEICHHH OTPE3KOB XOP/l, O MPOU3BEIeHUH
OTPE3KOB CEKYLLMX, O KBaJipaTe KacarejJbHOM.

[Tone3oBaThest BeKTOpaMu, MOHUMAThb WX FEOMETPUYECKHH W (pU3HUeCKUid
CMBIC/I, MPHUMEHSATL WX B PCLICHWM TeOMEeTPHYeCKHX W (U3HYeCKHX 3amau.
[lpuMeHsITE CKaIpHOE TIPOU3BeIeHHE BEKTOPOB JUTsl HAXOKAEHHUS IJTHH U YIJIOB.

[Tosb30BaTBCSl METONOM KOOPAMHAT HAa IJIOCKOCTH, MPUMEHSTH €ro B
peIIeHNH TEOMETPHUUECKUX U TIPAKTHUYECKHUX 3a/1ad.

Bragets NoHsTHAMH NpaBUIBHONO MHOIOYTOJbHHMKA, JUIMHBI OKPYKHOCTH,
JJIHHBL 1YW OKPYIKHOCTH M PaJHaHHON Mepbl yria, yMeTb BBIYMC/ATEH ILIOLLA/Ab
Kpyra u ero 4actei. [ [pyMeHsATh nosyueHHble yMEHNS B IIPAKTHUECKHX 3a]auax.

HaxonnTh ocu (MNM LEHTPbI) CUMMETPUH (BUTYpP, NPUMEHATH [BHKEHHS
IUIOCKOCTHU B TIPOCTEHIINX CIIydasiX.

[lpnMeHATh monyveHHble 3HAHWSI HA NPAKTUKE — CTPOMTb MaTeMaTHUeCKHe
MOJIEJIH IS 3a[1a4 PeaibHOM K131 1 [TPOBOMTH COOTBETCTBYIOIINE BHIYUCIEHUS
C MpUMEHEHHWEM T10J00Ms W TPUrOHOMETPHUYECKHX (YHKUMI (Monb3ysich, Tie
HEOOXOIUMO, KaJILKYJIITOPOM).
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YYEBHO-METOAUYECKOE OBECIIEYEHNE
OBLPA3OBATEJILHOI'O IMPOUECCA

OBSIBATEJBHBIE YYEBHBIE MATEPHUAJIBI JJISI YUEHUKA
* 'eometpus, 7-9 knaccel/ Aranacsin J1.C., byTy3os B.®., Kanomues C.B. u

Apyrue, AKuMoHepHoe o6iectBo «M3naTenbeTBO «IIpocBeenue»

METOAWYECKHUE MATEPHAJIBI UISI YYUTEJIS
Merondeckue pekomenaaunu. 7-9 kmaccel (k yueOHuKy Artanacsna JI.C.,
byty3ora B.®., Kanomuena C.B. u Ap.), 2-¢ u3llanue, cTepeoTunHoe, MocKBa,

u3a. " Ilpocsewenne", 2023 rog

HADPPOBBIE OBPA30BATEJIbHBIE PECYPChI i PECYPCBI CETH
HHTEPHET
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