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IHHOJCHHUTEJIBHAS 3AIINCKA

I'eomeTpusi kak OJUH U3 OCHOBHBIX Pa3/eNOB IIKOJILHOM MaTEeMaTHUKH, HMEIOIUMA
CBOEH IIeNblI0 00eCHeduTh HU3yYeHHEe CBONCTB M pa3MepoB (uryp, ux OTHOINEHUH U
B3aUMHOE pacIlONOKEHHE, OIHpPAETCSd Ha JIOTUYECKYH0, JO0Ka3aTelbHYI JIHHUIO.
IlenHocTh uU3y4YeHHS TEOMETPHUM Ha YpPOBHE OCHOBHOTO oO0Iero oOpa3oBaHuA
3aKII0YaeTcss B TOM, 4YTO oOydaromuiics y4UTCS IPOBOAUTH JOKa3aTelbHbIE
pacCyXJIeHHs, CTPOUTh JIOTUYECKHE YMO3AKIIOYEHHS, JIOKa3blBaTh HCTHUHHBIE
YTBEPXKJICHUSI H CTPOUTH KOHTPIPUMEPHI K IIOXKHBIM, IIPOBOJUTH PACCYKIAEHUS «OT
OPOTUBHOTO», OTJIHYAaTh CBOIICTBA OT TPU3HAKOB, (opMyIHUpoBaTh oOOpaTHBIE
YTBEPIKICHUS.

BTopoii nienpo n3ydeHns reoMeTpUH SBISIETCS UCIOIb30BaHNE €€ KaK HHCTPYMEHTa
IIpU pENIeHHH KaK MaTeMaTH4YeCKHX, TaK U IPAaKTHUYECKUX 3a7ad, BCTPEYAIOIIHXCS B
peanpHOll sku3HH. OOydaromuiics AODKEH HAYYUTHCS OIPEJCHUTh TI'€OMETPHUYECKYIO
¢dburypy, ommucarh CIIOBaMH JaHHBIN 4epTEK HIH PUCYHOK, HAHNTHU IUIONIA/Ih 3€MEIILHOTO
y4acTKa, PacCUYUTaTh HEOOXOANMYIO JJIMHY ONTOBOJIOKOHHOTO Kabens min TpeOyemble
pa3Mepsl Tapaka Uil aBTOMOOWIS. DTOMY COOTBETCTBYET BTOpasi, BBIYHCIUTEIILHAs
JUHUS B U3ydeHUu reomeTrpuu. Ilpu pemeHunm 3amad IIpaKTUYECKOIO0 XapakrTepa
oOy4Jaromuiics YYUTCS CTPOUTh MaTeMaTHYeCKHE MOJIENH pealbHBIX JKHU3HEHHBIX
cuTyauuii, IIPOBOJUTH BHIYUCICHHS U OIEHUBATh aJ€KBAaTHOCTh IIOJTYyYEHHOIO
pe3yibTaTa.

KpaitHe BaxxHO NOJUEPKUBATH CBSA3H TE€OMETPUH C JAPYTUMH  Y4eOHBIMU
IpeJMeTaMH, MOTHBHPOBAThL HCIOJIL30BATL OIpeJeleHHs] I'eoMeTpHUeCcKHX ¢QHUryp H
MIOHATHIH, JI€MOHCTPUPOBATH IIPUMEHEHUE IONYYEHHBIX YMEHUH B (pu3HKe U TEeXHUKE.
OTu cBA3U HauOolee spKO BHAHBI B Temax «Bektopwn», «Tpuronomerpudeckue
cooTHoIeHusD», «MeTton koopauHat» u «Teopema [Tudaropay.

VYuebupiit kypc «l'eomMeTpusi» BKIIOUAET CHEAYIONHE OCHOBHBIE pa3/ielibl
conepkanus: «I'eoMerpudeckue GUTYpHI U UX CBOHCTBay, «I3MepeHne reoMeTpUIeCKIUX
BEIIMYUH», «JleKapTOBBI KOOpPAMHATHI Ha IUIOCKOCTH», «BekTopel», «JIBmKeHUs
wiockocTm», «IIpeobpazoBanus moao0us».

Ha uzyuenne yueOHoro kypca "I'eomerpusa" orBoautcsa 204 gaca: B 7 kiacce - 68
gacoB ( 2 Jaca B Heflento), B 8 Kiacce - 68 gacoB ( 2 waca B Hejemo), B 9 kimacce - 68
gacoB ( 2 gaca B HEJIENIO).



COJAEPKAHHUE OBYYEHUS
7 KVIIACC

HaganpHble moHsTUS TeoMeTpun. Todka, pAMas, OTPe30K, Jyd. YToil. Buasr yrios.
BepTukansHele U cMexHble Yriabl. buccekrpuca yrima. JlomaHas, MHOTOYTOJIBHHUK.
ITapamienbHOCTh U NEPIEHIUKYISIPHOCTD IPSMBIX.

CumMmetpuunbie ¢urypsl. OCHOBHBIE CBOWCTBa OCEBOH cHMMeTpHH. lIpuMepsr
CHUMMETPHUHU B OKPYKAIOIIEM MUPE.

OCHOBHBIE TOCTPOEHUSI C IIOMOIIBIO ITHPKYJISA U NTUHEHKH. TpeyroibHUK. BpicoTa,
MeaHa, OucceKTpHca, HX CBOICTBA.

PaBHOOEpeHHBII 1 paBHOCTOPOHHUI TpeyrolbHUKU. HepaBeHCTBO TpeyroabHHKA.

CBoiicTBa U TIpHU3HAKH paBHOOEIpPEHHOr0 TpeyroibHUKa. lIpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa U IPHU3HAKU MapauiedbHBIX NOpsAMbIX. CyMMma YITIOB TpEYrOJbHUKA.
BueniHne yrisl TpeyrojibHHUKa.

IIpAsMOyTrOMBHEIL  TPEYrOJIbHUK. CBolicTBO  MeAUaHbl  IPSAMOYTOJIBHOI'O
TPEyTroJIbHUKA, IPOBEAEHHOII K THIIOTeHy3e. lIpm3Haku paBeHCTBAa IIPSIMOYTOJIBHBIX
TPEYTONBHUKOB. [IpsAMOYTOIBHBIN TPEYTOJIBHUK C yTIIoM B 30°.

HepaBeHcTBa B IeoMeTpHUH: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O [JIUHE
JOMaHOIl, Teopema o OombmieM yrile U OoJbIIeH CTOPOHE TpPEYyroJbHHUKA.
IlepneHguKkyasip U HaKJIOHHAS.

I'eomeTpuueckoe MecTo ToueK. brccekTpiica yrita H cepeITHHHLIH IIepIeHIHKYIIIP K
OTpPE3KYy KaK T€OMETPHYECKHE MeCTa TOYEK.

OKpy>XHOCTh U KpYT, XOpJla U JUaMeTp, UX cBolicTBa. B3auMmHOe pacroioxeHHe
okpy:kHocTH U mnpsMoil. KacatenpHass u cekymas K OKpYXHOCTH. OKpYXKHOCTb,
BIIHICAaHHAs B yroj. BrimcaHHas U ONMHMCaHHAs OKPYXXHOCTH TPEYTOJIbHUKA.

8 KVIACC

UetrsipéxyronpHuku. llapamnenorpamM, ero InpHU3Haku H cBolicTBa. YacTHble
CIIy4au MapalieaorpaMMoB (IpsIMOYTONBHUK, poMO, KBaJpaT), UX MPHU3HAKH U CBOHUCTBA.
Tpanerus, paBHOOOKas Tpamenus, e€ cBolicTBa U mpu3Haku. [IpsMoyronsHas Tpaneus.

Meton ynBoenus meauansl. [lenTpansHas cummerpusi. Teopema Paiteca u Teopema
O MPOIIOPIHOHATILHBIX OTPE3KaX.

CpenHue TUHHH TpEYTroJIbHUKA U Tpanenuu. [{eHTp Macc TpeyroiabHUKA.

IlomoOue  TpeyroabHHKOB, Ko3(ddumuent momodus. Ilpu3Haku mogo0uA
TpeyroabHUKoB. [IpuMeneHne mo1o0us Mpu penieHHH MPaKTHIEeCKUX 3aj1ad.

CBolicTBa IUTOmM@Ae reoMmeTpmdeckux ¢uryp. PopMyasl i IUIONAIA
TpeyroiabHHUKA, MapajuienorpamMma, pomba u Tpanenuu. OTHOIIEHHE IUIOIAAeH
oJ0OHBIX QuUTyp.

Brruncnenne mnmom@aneil TPEyroJIbHUKOB M MHOTOYIOJBHUKOB Ha KJIIETYaTOH
Oymare.

Teopema IlIudaropa. Ilpumenenue Teopemsl Iludaropa 1pum pemreHHUn
IIPAKTUYECKUX 3aJ]aY.



Cunyc, KOCHHYC, TAHT€HC OCTPOTO yIJia IPSAMOYTOJIBHOIO TpeyrojlbHuKa. OCHOBHOE
TPUTOHOMETPHIECKOE TOXKIECTBO. TpuronoMerpuueckue GyHKIuna yriuos B 30, 45 u 60°.

BrnucanHple U IeHTpallbHBIE YIIIBI, YIOJ MEX]y KacaTelbHOH H XOpHOil. YTIbI
MEX/Iy XOp/JaMU U CeKyIUMHU. BrincaHHbIE U ONICAaHHBIE YETHIPEXYTOIbHUKU. B3auMHOe
pacmoloKeHne JByX okpyxHoctell. Kacanme okxpyxHocteil. OOmue kacaTelbHbIE K
JIBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, TaHreHc yrioB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPHYECKOE
TOXKIAECTBO. POPMYIBI IPUBEICHUA.

Pemenue tpeyromsHukoB. Teopema KOCHHYCOB H TeopeMa CHHYcOB. PemieHue
MPAKTUYECKUX 3aJ[a4 C UCIOJIb30BaHUEM TEOPEMBI KOCHHYCOB H TEOPEMBI CUHYCOB.

[Ipeob6pazoBanne nmogo6us. [logodue cOOTBETCTBEHHBIX AIIEMEHTOB.

TeopeMa o mpou3Be€HUH OTPE3KOB XOPJ, TEOPEMBI O NPOU3BEACHHH OTPE3KOB
CEKYIINX, TeOpeMa O KBajJipaTe KacaTeIbHOII.

Bekrtop, miuHa (MOIylbh) BEKTOpa, COHAIIPABIIEHHBIE BEKTOPHI, IIPOTHBOMOIOKHO
HaIlpaBJI€HHbIE BEKTOPHI, KOJIIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallud
HaJl BeKTOopaMH. Pa3nokeHHe BEKTOpa MO JBYM HEKOJUIMHEApHBIM BEKTOpaM.
Koopnmnater Bekropa. CxamsipHOoe NpPOH3BEAEHHE BEKTOPOB, IMPHMEHEHUE [
HaXOXJEHUS JUIMH U yTIIOB.

JlekapToBBl KOOpJAMHATHl Ha IUIOCKOCTH. YpaBHEHHS IPAMOIl H OKPYKHOCTH B
KOOpAUIATaX, MepecedeHne OKpPY:KHOCTeH H IpsAMBIX. MeToa KOOpAHHAT H  €ro
IIpUMEHEHHE.

IIpaBunsHBIE MHOTOYTONBHUKH. JTuHa okpykHOCTU. ['pajsycHas u pagunaHHas Mepa
yII1a, BEIYUCIEHHE JUIHH AYT oKpykHocTel. [Imomane kpyra, ceKkTopa, CEerMeHTa.

JIBIDKEHUSI IUIOCKOCTH U BHYTpEHHHE cHMMeTpuu ¢uryp (3j1eMeHTapHbIe
npeacrasiieHus). [lapannensHsiil nepenoc. [loBopor.



INTAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA IIPOI'PAMMbBLI YYEBHOI'O
KYPCA «(ITEOMETPHsI» HA YPOBHE OCHOBHOI'O OBIIEIO
OBPA3OBAHUSA

JIMYHOCTHBLIE PE3YJIbTATHI

JInuHOCTHBIE pe3yJIbTAaThl OCBOCHHUS MPOrpaMMbI ydeOHOTO Kypca «l'eoMeTpus»
XapaKTepU3YIOTCA:

1) naTpHoTHYeCKOEe BOCIIHTAHHE:

IIPOSIBIICHUEM HHTEpeca K IPONUIOMY U HACTOAIIEMY POCCHICKOM MaTeMaTUKH,
IIEHHOCTHBIM OTHOINEHUEM K JIOCTHXKEHHSAM POCCHIICKUX MaTEMaTHKOB H POCCHIICKOM
MaTeMaTH4eCKOIl IKOJbI, K HCIOJB30BAHUIO 3TUX JOCTIDKEHHII B JpPYyIHX HayKax H
MIPUKIAIHBIX chepax;

2) rpasKIaHCKOe H TyXOBHO-HPABCTBeHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BEHITIONHEHUIO 00sI3aHHOCTEH TpaKJaHWHA U pean3allii ero mpas,
IpeACTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS  Pa3IHYHBIX
CTPYKTYp, SIBIICHUI1, IIPOIeAyp TPaKIaHCKOTO OOIecTBa (HaIpuMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTRIO K OOCYXIEHHIO S3THYECKHX IpoOJieM, CBS3aHHBIX C MPaKTUYECKUM
IPUMEHEHUEM JIOCTIDKEHHI HayKH, OCO3HAaHHEM Ba)XKHOCTH MOpPAIbHO-3THYECKUX
IIPUHIIUIOB B A TEIIBHOCTU YIEHOTO;

3) TpyioBO€ BOCIIUTAHHE:

YCTAaHOBKOII Ha aKTHBHOE€ y4YacTHE€ B pEIIeHHH [PaKTHYeCKUX 3ajad
MaTeMaTHYeCKOoil  HampaBIIEHHOCTH, OCO3HaHHEM  BaKHOCTH  MaTEeMaTHYIECKOTO
o0pa3oBaHUs Ha TMPOTSHDKEHHH BCel JKU3HH I YCIeNHOH mnpodeccroHanbHOI
NMEATeIbHOCTH U Pa3BHUTHEM HEOOXOJUMBIX YMEHHIH, OCO3HAaHHBIM BEIOOpOM U
NOCTPOCHUEM WHJUBUIYAIHHON TpaeKTOpUU OOpa30BaHHUS M JKH3HEHHBIX IUIAHOB C
y4E€TOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEeOHOCTENH;

4) 3cTeTHYeCKOe BOCIIHTAHHE:

CIIOCOOHOCTBIO K SMOIIMOHAIBHOMY U 3CTETUYECKOMY  BOCIIPHITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajJad, peIIeHHH, pacCy>XIeHUH, YMEHHUI0 BUJIEThH
MaTeMaTH4YeCKHEe 3aKOHOMEPHOCTU B HCKYCCTBE;

S) HeHHOCTH HAY4YHOIO MO3HAHHSA:

OpHEHTallel B AesITEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4HBIX IIpe/ICTaBICHUIT
00 OCHOBHBIX 3aKOHOMEDHOCTSX pa3BHTHSA YelOBeKa, MPUPOALI U 0OIIecTBa,
MOHUMAHHEM MaTeMaTHYeCKOH HayKH Kak cdepbl 4eJIOBeUeCKON JeATeIbHOCTH, 3TAloB
e€ pa3BUTUA M 3HAYUMOCTH JUIA pPa3BUTUSA IUBIIN3AIUH, OBJIAJIEHHEM S3BIKOM
MaTeMaTUKH U MaTeMaTHYeCKOHU KyIbTypoH KaK CpEJCTBOM IIO3HAaHUA MHpa,
OBJIaJICHHEM IIPOCTEHIITUMH HaBBIKAaMH HCCIEI0BAaTEIbCKOMN AEATEIbHOCTH;

6) puznueckoe BocmHTaHHe, (POPMHPOBaAHHEe KYJIBTYPHI 310POBbA H
IMOIHOHAIBHOIO 0JIArOMOTyIHS:

TOTOBHOCTHIO IIPUMEHATh MaTEMAaTUYECKUE 3HAHUSA B HHTEpPEcaX CBOETO 3/I0POBBA,
BeJIeHUsI 370pOBOTO 00pa3a KU3HHU (30poBOE MHUTaHUE, COATAHCHPOBAHHBIH pPEXUM
3aHATUH U OT/JbIXA, peryispHas pu3ndecKkas akTHBHOCTE), ChOPMUPOBAHHOCTHIO HABBIKA
pedrekcun, MpU3HAHHEM CBOETo IpaBa Ha OIMMOKY U TAaKOIo 3Ke IIpaBa JAPYroro
YEeI0BEKa;



7) 3KoI0rHIecKoe BOCIHTAHHE:

OpHEeHTallell Ha NPUMEHEHHEe MaTeMaTH4YeCKUX 3HAHUH JUIs pelleHus 3aJad B
00JacTH COXPAaHHOCTH OKpY’Karolel cpejbl, INIAHHPOBAHHUS MOCTYIKOB H OIIEHKH HX
BO3MOJKHBIX TIOCIEJICTBHI /I OKpY)Kalomlel cpeipl, OCO3HAHHEM TIJI100albHOTO
XapakTepa 3KOJIOTHYECKUX MPoOIIeM U ITyTel UX pereHus;

8) aganTanusa K H3MeHSIOIIHMCH YCJIOBHAM CONHAIBLHOH U MPHUPOAHOMH cpelbl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBUSX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH dYepe3 IPAaKTUYECKYIO AEATEeIbHOCTh, B TOM YHCIIE YMEHHE
VUIUTBCS Y JAPYTUX JIOJIel, MpuoOpeTaTh B COBMECTHOM JI€SITEIbHOCTH HOBBIE 3HAHUA,
HaBBIKU M KOMIIETEHIIHHU U3 ONBITA APYTHX;

HEOOXOUMOCTEIO B ()OPMHPOBAHUU HOBBIX 3HAHUI, B TOM HHcle (HOpMYIUPOBATH
Hjed, NOHATUS, TUIIOTE3hl 00 00BEeKTaxX U ABICHHUSAX, B TOM YHCIIE paHee HEU3BECTHBIX,
0CO3HaBaTh JeHUIIUTEI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEl, IJIaHHPOBATh CBOE
pa3BHTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYaI[UI0, BOCHPHHUMATH CTPECCOBYIO
CUTYaIHIO KaK BBI30B, TpeOyIONMUil KOHTpMEP, KOPPEKTUPOBATh MPHHIMAaEMbIE PETIeHHs
U AeicTBHs, GOpMYyIUPOBATh H OIIEHUBATh PUCKH U MOCIIEICTBHS, (JOPMUPOBATEH OIBIT.

METAIIPEIMETHBIE PE3YJIbTATDBI

IloznaBaTrebHBIE YHHBEpPCAJLHBIC y‘leﬁl—lble JTeHCTBHSA

ba3oBble JJornyeckHe JelcTBHA:

e BBIABIATHP M XapaKTEPU30BaTh CYIIECTBEHHbIE IPH3HAKH MaTeMaTHYECKUX
OOBEKTOB, TOHATHII, OTHOIIEHHH MEXJy MOHATHAMH, (OPMYIHPOBATH
olpeeNeHNs] OHATHH, YCTaHABINBATh CYIECTBEHHBIN MPH3HAK KIacCH(pUKAIINH,
OCHOBAHUSA I 0000IeHN U CPaBHEHHS, KPUTEPHHU IIPOBOIMMOTO aHAIN3a;

¢ BOCIPHHUMATE, GOPMYIHPOBATH U MPEOOPa30BEIBATE CYXK/ICHUA: YTBEPIUTEIHHEIS
U OTpHUIaTeNbHbIe, e IUHHYIHBIE, YaCTHEIC U 00IIIe, YCIOBHEIE,

e BBISABIATh MaT€eMaTHYECKHUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M U IPOTHBOPEUYHS B
(dakTax, JAHHBIX, HAOMIOACHUAX U YTBEPXKICHHIX, IMpemiiaraTh KPUTEPHU I
BBISIBIICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEUHIL;

e JleNaTh BBIBOABI C HCIOJB30BAaHHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3aKIIOUYEHHI, YMO3aKIIOUEHHUII 110 aHAJIOTUH;

e pa3dmpaTh JOKa3aTeIbCTBA MAaTEeMAaTHYSCKUX YTBEpPXKICHUII (IpsAMBIE U OT
IPOTHBHOTO), TIPOBOJHTH CaMOCTOSTEILHO  HECIOXHBIE JOKa3aTelIhCTBa
MaTeMaTH4ecKiuX (DakTOB, BRICTPAHBATh apTyMEHTAIHIO, IPUBOJIUTE MPUMEPH U
KOHTPIIPUMEPBI, 000CHOBBIBAaTh COOCTBEHHBIC PAaCCYXKICHNUSA,

e BEIOHUpATH crOcO0 pereHus yaeOHOH 3aj1aun (CpaBHUBATHL HECKOJIBKO BapHAaHTOB
peIlleHns, BHIOUpPaTh HaWOoJiee TMOAXOIAIIHA ¢ YIETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble HccileIoBaTeIbCKHE JTeHCTBHA:



HCIIOIB30BaTh BOIPOCH KaK HCCIEAOBATEIILCKUIA HHCTPYMEHT ITO3HAHUSA,
dbopMyIMpOBaTE  BONPOCH,  (UKCHPYIOIIUE  IPOTHBOpEYHE,  IIPoOIIeMy,
CaMOCTOSITEILHO yCTaHaBIMBAaTh HCKOMOE M JaHHOE, (POPMHUpPOBATH THUIIOTE3Y,
apryMEeHTHPOBAThL CBOIO MO3UITHIO, MHCHHUE;

IIPOBOJIUTH IT0 CAMOCTOSTEIFHO COCTABICHHOMY IIJIaHY HECIIOXKHBII SKCIIEPHUMEHT,
HeOOJIBIIIOe HCCIICIOBAHHE II0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOIO
00BEKTa, 3aBUCUMOCTENH 00BEKTOB MEXIY COOO0I;

CaMOCTOSITEILHO (OPMYIHPOBaTh OOOOIIEHHWS U BBIBOJBI II0 pe3yibTaTaM
MPOBEJEHHOTO  HAOIIOJICHHUSA, HCCICJOBAaHUA, OICHHBATh  JOCTOBEPHOCTH
IIOJIYYEHHEIX Pe3yILTaTOB, BEIBOJOB U 0000IICHHIT;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE Ipollecca, a TakKXKe BBIJIBUTATh
IPEANOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora c undopmanmeii:

BRISIBIIATH  HEJIOCTAaTOYHOCTh M U30BITOYHOCTH  HHGpOpMANUM, JaHHBIX,
HEOOXOUMBIX /IS PEIeHUS 3a][a4H;

BEIOUpaTh,  AHAIM3UPOBaTh,  CHCTEMATU3UPOBaTh U  UHTEPIPETHPOBATH
uHdOpMaIHIo pa3IUYHEIX BUAOB U (opM IIpe/cTaBIeHUS;

BRIONpaTh (GopMy IIpe/icTaBiIeHHs HH(OpPMAlMU H HIUTIOCTPUPOBATH pelIaeMble
3aJlaqd CXeMaMH, IHarpaMMaMu, HHOH rpadukoil U UX KOMOUHAIIUAMU;

OIIEHUBATh HAJIE&KHOCT, HHDOpMAIMH 110 KPUTEPHUSIM, MPEIJIONKEHHBIM YIUTEIEM
wid chopMyITHPOBAHHEIM CAMOCTOATENILHO.

KOMMYHHK&THBHBIG YHHBEpPCAIBHBIE y‘leﬁHl)Ie JelcTBHS:

BOCTIpHHUMAaTh U (OPMYyITHPOBATH CYXJICHHS B COOTBETCTBUH C YCIOBHSMH U
IeISIMU  OOIEeHHs, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHUSI B
YCTHBIX U IMHUCBMEHHBIX TEKCTaX, JIaBaTh MOSCHEHHS IO XOAY peIIeHHs 3ajadH,
KOMMEHTHPOBATh MOJyYEHHBII pe3yIbTaT;

B XOe OOCYXIeHHS 3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYKJIaeMOH TEMBI,
npo0OJIeMBl, pelaeMoil 3a/Jadd, BBICKA3bIBaTh WJICH, HAIlCICHHBIE Ha ITOHCK
pEIIIeHNsI, COIOCTABIATh CBOHM CYXJICHHS C CYKJCHHSAMU JPYTUX YYaCTHUKOB
Juanora, oOHapy>KHBAaTh pa3jiH4de W CXOJCTBO IO3UIMMI, B KOppeKTHOI (opme
(hopMyIHpPOBaTh PAa3HOTIACHS, CBOH BO3PaXKEHUS;

NPE/ICTABIATE Pe3yIbTaThl pEINeHUs 3aJadd, SKCIIEPUMEHTa, WCCIIeTOBaHUSA,
IIPOEKTa, CaMOCTOSATEIBHO BBIOMpPAaTh (OpMAT BBICTYIUICHHS C YYETOM 3ajaad
Ipe3eHTAIlN U 0COOCHHOCTEH ayIUTOPHI;

NOHHUMaTh M WCIIONB30BaTh IPEHMYINECTBA KOMAHJHON H WHIUBHYaIbHOU
paboTHI IpH peNIeHnH YIeOHBIX MaTeMaTHUECKUX 3a/1a9;

NPUHAMATH I[eJh COBMECTHOU JeATEIhHOCTH, IUIaHHPOBATh OpPraHU3aI[HIo
COBMECTHOH pabOTHI, paclpeleNiaTh BUABI paboOT, TOTOBapUBATHCA, OOCYKIIATh
IPOTIECC U pe3ylbTaT paboThl, 0000IaTh MHEHNUS HECKOIBKUX JIFOJICH;
y9acTBOBAaTh B TPYIIIOBBIX (opmax padoTel (0OCyXaeHHs, OOMEH MHEHHIMH,
MO3TOBBIE INTYPMBI H JIPYTHE), BRITIOIHATE CBOIO YacTh pabOTHI U KOOPIHHUPOBATH
CBOHM JEHCTBHA C JIPYTUMH WICHAMU KOMAaH]IbI, OIEHHBAaTh KadeCTBO CBOETO



BKJIajla B OOIUil MPOIYKT MO KPUTEpPUSM, cHOPMYIHPOBAHHBIM YYaCTHHKAMU
B3alMO/ICHCTBHUS.

PeryisiTHBHBIe YHHBepcabHbIe YUeOHbIe TeficTBHS

Camoopranu3anus:

e CaMOCTOSITEIBHO COCTABJIITH ILIAH, aJITOPUTM pEIIeHUS 3aJadd (MM €ro 4acTh),
BRIOMPATh CIIOCOO pEIIeHUus C y4€TOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBAaTh H KOPPEKTUPOBATh BapUAHTHI PEIIEHHH C
ya€ToM HOBOI HH}OpMaIIiu.

CaMOKOHTPOJ/Ib, YJMOIIHOHAJIbHBIH HHTEJLJIEKT:

e BIAQJETh cHOCOOaMH CaMOMPOBEPKH, CAMOKOHTPOIL Hpolecca H pelyibTara
pEIIeHHsT MaTeMAaTHYECKOI 3a/1a4uH;

e IIPEIBHAETh TPYAHOCTH, KOTOphIE MOI'YT BO3HHKHYTh IpH pEIIeHUU 3aJadu,
BHOCUTh KOPPEKTHBHI B [€ATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSTENBLCTB,
HaliJICHHBIX ONMHOOK, BHISIBIIEHHBIX TPY/IHOCTEIH;

e OIIEHHBAaTh COOTBETCTBHE pe3yJlbTaTa JIESATEILHOCTH IIOCTaBICHHOI IEeNH U
YCIOBUSAM, OOBACHATh NPUYUHBI JOCTIDKCHHUS WU HETOCTIDKCHUS 1€/, HaXOIUTh
OITHOKY, TaBaTh OIEHKY IIPHOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATHI

K xoniry o0ydeHuss B 7 kiacce oOydaromuiics MOIyIUT CIEAYIOITIE IIpeaMeTHbIE
pe3yIbTaTHI:

Pacno3HaBaTh u3ydeHHBIE TeoMeTpudeckue (UTyphl, ONpPeAeiATh HX B3aUMHOE
pacmolioKeHHne, H300paxaTh TeoMeTpUUecKHe (UTYpHl, BBIIOMHATL YEpPTEXKU II0
yCHOBUIO 3ajaud. 3mepATh NuHEHHBIE U YIVIOBBIE BEIWYUHBI. Pemars 3ajadyn Ha
BBIYUCIICHHE JUIUH OTPE3KOB H BEIIHYHH YTIIOB.

JlenaTe TpyOyro OILIEHKY JUHEWHBIX M YIJIOBBIX BEIHYHH IPEIMETOB B peanbHOIl
JKHU3HU, DPa3MepoOB IPUPOAHBIX 00BEKTOB. Paszmmuarh pa3smepsl 3TUX OOBEKTOB IIO
HOPSAAKY BEIUYUHBEIL.

CTpoUTh 4epTekKU K TEOMETPUIECKUM 3aJadaM.

Ilonp30oBaThecs NpH3HAKaMH PaBEHCTBA TPEYTOJIBHUKOB, HCIOIB30BaTh IIPU3HAKU U
CBOICTBa paBHOOEAPEHHBIX TPEYTOILHUKOB IIPH PEIICHUH 33/1a4.

IIpoBoaHNTE TOTHYECKHE PACCYNKIESHHUS C UCIIOIF30BAaHUEM IT'€OMETPUUECKUX TEOPEM.

Ilonp3oBaThcsd  INpHU3HAKAaMH  pPABEHCTBA  IIPSIMOYTOJBHBIX  TPEYTOJIHLHHUKOB,
CBOIICTBOM MeE[IHAHBI, MPOBEAEHHOIN K THIOTEHY3€ INPAMOYTOJIBLHOTO TPEYroJbHHKA, B
peIeHNU TreOMEeTPUIECKHUX 3a/[ay.



OrnpenensTs HMapauIedbHOCTh MPAMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT c
HUMH cekymad. Ormnpenensars IapallIedbHOCTh IMPAMBIX C IIOMOIIBIO pPaBEHCTBA
PacCTOSIHUI OT TOYEK OJIHOM IIPAMOMU 0 TOYEK APYTOM IIPSIMOM.

PemaTs 3a7ja9n Ha KJIeT9aTOl OyMmare.

IIpoBOAUTE BBHIUMCICHUS U HAXOJUTh YHCIOBbIE H OYKBEHHbIE 3HAUEHUS YIJIOB B
T€OMETPHYECKHX 3a3JlayaX C HCIOIb30BAHHEM CYMMBI YIJIOB TpEYrOJIbHUKOB U
MHOT'OYTOJIBHUKOB, CBONHCTB yIJIOB, OOpa30BaHHBIX NpH IIepeceYeHUH JBYX
MapaJUleNbHBIX MPSIMBIX ceKyleil. PemaTs npakTudeckue 3aJjadd Ha HaXO0XKJIEHHUE YTJIOB.

Bnagers mnoHATHEM T'e€OMETPHYECKOTO MecTa TOYeK. YMETh OIpPEeAeATh
OHCCEKTPHCY yIila U CepeIMHHBIN MEPIEHAUKYIAP K OTPE3Ky Kak reoOMEeTpUIeCKHe MecTa
TOYEK.

@opMynHpOBaTh OIPEJEIEeHUs OKPYXKHOCTH M Kpyra, XOpAbl H JHaMeTpa
OKPY>KHOCTH, IIOJIb30BaThCS UX CBOMCTBAMH. YMETh INPHUMEHATH 3TH CBOICTBA IIpH
peleHny 3ajad.

Brnagers moHATHEM ONMUCAHHON OKOJIO TPEYTOIBHUKA OKPYKHOCTH, YMETh HaXOAUTh
e€ ueHtp. Ilonmp3oBaThes dakTaMH O TOM, YTO OHCCEKTPUCHI YIJIOB TPEyTOIbLHHKA
[IEPECEKATCA B OJJHOU TOYKE, H O TOM, UYTO CE€pEJIUHHBIE NEPIEHIUKYISIPEI K CTOPOHAM
TpPEyTOoJIbHUKA IIEpECEKAI0TCs B OJIHOH TOUKE.

Bnagers mnoHsATHEM KacaTeIbHOU K OKPY)KHOCTH, IIOJIH30BaThCS TEOPEMOI O
NEePIEHINKYIPHOCTH KacaTelbHOH U paguyca, IPOBEIEHHOTO K TOYKE KaCaHUS.

Ilonp30BaThCsd NPOCTEUINIHMMU T'€OMETPUYECKUMH HEPAaBEHCTBAaMH, IIOHHMAaTh HX
IIPaKTUYECKUI CMBICII.

IIpoBOAHTL OCHOBHLIE TI'€OMETPHUSCKHE IIOCTPOSHHS € MOMOINLIO IHPKYIS H
JINHENKH.

K xoniy oO0ydenus B 8 kiacce oOydaronuiicss MOIyYHT CIEAYIONINE MIPEIMETHBIE
pe3yIbTaTHI:

PacriosHaBaTh OCHOBHBIE BH/BI YETHIPEXYTOJIBHUKOB, HX 3JE€MEHTHI, II0JIb30BaThCS
UX CBOICTBAMU IIpU PEIIEHHHU I'€OMETPUIECKUX 3a/1a4.

[IpuMeHsATH CBOICTBA TOYKH IEpecedeHUss MeJUaH TpeyrojabHUKa (I[eHTpa Macc) B
pelIeHnu 3ajad.

Bnagers moHsATHEM cpeaHEll JMHUU TPEYrOJbHHUKA U Tpalelud, IMPHUMEHSTh HX
CBOIICTBA IIpPH pEIIEHHH reoMeTpudeckux 3agad. llomp3oBaThcsi Teopemoil Paneca u
TEOPEMOIl O MPOMOPIHOHANBHEIX OTPE3KaxX, IPUMEHATh UX JUIS PEIIEeHHS ITPAKTUIECKUX
3aj1ad.

[IpuMeHsTH IPU3HAKH MOI00USA TPEYTOJILHUKOB B PEIICHNN TeOMETPHYEeCKIX 3a/ad.

[Tons3oBaThes  Teopemoit Iludaropa s pemeHHs TeOMETpUYECKUX U
npakTudeckux 3a7ad. CTpoUTh MaTEMaTU4YECKYI0 MOJIENIb B IPaKTHYECKUX 3ajadax,
CaMOCTOSTENBHO JeJaTh 4ePTEX U HaXOUTh COOTBETCTBYIOIINE JIITHHBI.

Bnagers moHATHAME CHHYCA, KOCHHYCA U TaHT€HCA OCTPOTO yIja IPsAMOYTOIbHOTO
TpeyroibHUKa. [1011630BaThCA STHMHU MOHATUIMH JJI pEIISHHS IIPAaKTHYECKUX 3a/a4d.

Brraucnars  (pa3nUgHBIMH - crioco0aMu) ILIOIIAAb TPEYroJbHHUKAa U ILIOIAJU
MHOT'OYTOJNBHEIX (Uryp (monb3ysach, IJle HEOOXOAUMO, KaldbKylaaTropoMm). IIpuMeHSTH
IIOJy4eHHbIE YMEHUS B IIPAKTUYECKUX 3aJadax.



BrasieTs MOHATHSAMU BIIHCAaHHOTO U IEHTPAIBHOTO YTJia, HUCIIOIH30BaTh TEOPEMBI O
BIIMCAHHBIX yIJIaX, yTiaX MEXAY XOpJaMu (CEeKYIIUMH) U yIile MeXIy KacaTelIbHOIl U
XOpO# MPHU peleHn N TeOMETPUIESCKUX 3a1ad.

Brmamerr mOHATHEM ONMHCAaHHOTO YETBHIPEXYTOJNBHHUKA, IIPUMEHATH CBOICTBA
OIHCAaHHOTO YETHIPEXYTOIFHUKA TIPH PEIICHUH 3a71a4.

[IpuMeHATh TTOyYeHHBIE 3HAHUSA Ha IMPAKTHKE — CTPOUTHh MaTeMaTHYECKHe MOJIeIN
JUIS  3a/lad  pealbHOH JKH3HH W TIPOBOJUTH COOTBETCTBYIOIME BBIUUCICHUS C
IPUMEHEHNEM IOJ00MA W  TPUTOHOMETpHH  (IIOJNB3ySICh, TAe HEoOX0IuMo,
KQJIBKYJIATOPOM).

K xoniy oOydenust B 9 kiacce oOydaronuiics MOIyYHT CIEAYIONINE IpeIMETHbBIE
pe3yJIbTaThI:

3HaTh TPUTOHOMETpHYECKUE (PYHKIIMU OCTPHIX YIJIOB, HAXOJAHTh C UX IIOMOIIBIO
pa3lIMYHbIE RIIEMEHTH MNPSIMOYTOJIBHOTO TPEYTOJbHUKA («pelleHHe MPSIMOYTOIbHBIX
TpEyroabHUKOBY»). HaxoauTe (C MOMOINBIO KadbKylsATOpa) J[UIMHBI U YIJIBl J7A
HeTaOIHMYHBIX 3HAYCHUH.

ITons3oBaThes ¢opMylnaMu TIIPUBEIEHHS U OCHOBHBIM TPUTOHOMETPHYECKUM
TOXKIAECTBOM JUISI HAaXOXJEHUS COOTHOIIEHHH MEXKAYy TPHTOHOMETPHYECKHUMU
BETTMIMHAMH.

Hcnons30BaTh TEOpEMBl CHHYCOB U KOCHHYCOB JUISI HaXOXJEHHS pa3IHYHBIX
3JIEMEHTOB TPEYrOJbHHUKA («pEIleHHe TPEYrOJIbHUKOBY), IIPUMEHATh UX IIPU pELIEHUHN
reOMeTpHISCKHX 3a71ad.

Brnagerp momATHSAMH TpeoOpa3zoBaHHs MMOJ00US, COOTBETCTBEHHBIX D3IIEMEHTOB
no100HbIX ¢uryp. Ilomp3oBaThcs cBolicTBaMH IMOA00OUSA MPOU3BOIBHBIX (UTYDP, YMETh
BBIYHCIIATH JUTHHBI U HAXOIUTH YIJIBI Y TO00HEIX duryp. [IpuMeHsaTs cBoiicTBa og00Ms
B IIpakTUYeCKHX 3ajjadyaX. YMeTh MPHUBOJAUTH IPUMEPHl MOJOOHBIX QUIYyp B
OKpPY>KaIOIIeM MUpE.

Ilonp30BaThcd TeOpeMaMH O IIPOU3BEACHUH OTPE3KOB XOpJA, O IPOU3BEACHHUU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOII.

ITonp3oBaThcs BEKTOpaMU, TOHUMATh HX T'€OMETPHYECKUI U (u3HUecKUil CMBICH,
OPUMEHATh UX B pENICHHH TeoOMeTpHYecKuX u Quindeckux 3amad. lIpumeHATsH
CKaJIpHOE IIPOU3BEIEHUE BEKTOPOB /ISl HAXO0XK/I€HUS IIINH H YTJIOB.

Ilonp3oBaThcss METOOM KOOpPJAHMHAT Ha IUIOCKOCTH, IIPUMEHSTH €r0 B pPEIICHHUH
T€OMETPHYECKHX U IIPAKTUYECKUX 3a7ad.

Bnagers noHATHAMU IPaBWIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPYXKHOCTH, JJIMHBI
JIYyTH OKPY>KHOCTU M paJlMaHHOHM MEpHI yIila, YMETh BBIUUCIATH IUIOMAJb Kpyra U €ro
gacreil. [IpuMeHATs monydyeHHbIe YMEHHS B IPAaKTHIECKUX 33/1a4aXx.

Haxoauts ocu (WM IEHTPHI) CUMMETPHUH GUTYp, IPUMEHSTH JBIDKEHUS TUIOCKOCTH
B IIPOCTEUINNX CIydYasiX.

IIpuMmeHATs TTOTyYEHHBIE 3HAHUS HA NIPAKTUKE — CTPOUTH MAaTeMaTUYE€CKHE MOJIEIIH
I 3ajad  peaJbHOM »JKU3HH M IPOBOJUTH COOTBETCTBYIOIIHME BBIYHUCICHUSA C
IpUMEHEHHEM ITO00US U TPUTOHOMETPUUYECKUX (YHKIHIT (TOIB3YSCh, T/l HE00XO0 MO,
KaJIbKYJIAITOPOM).



TemaTuueckoe INTaHHPOBaAHHC
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9 KJIACC
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