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IMNOACHHUTEJIBHASA 3AIINCKA

['eomeTprsi Kak OJAMH M3 OCHOBHBIX Pa3/IeIOB IIKOJbHOW MAaTeMaTHKH,
UMEIOIIUNA CBOEH 1ebl0 00€CTIeUnTh M3YUYEHUE CBOMCTB U pa3MepoB QUIyp, UX
OTHOIIGHWM ¥  B3aMMHOE  pACMOJIOKEHUE, OMUpPAeTCs Ha  JIOTUYECKYIO,
JI0OKa3aTeIbHYI0 JIMHUIO. [[eHHOCTh M3y4eHUsI T€OMETPUU Ha YPOBHE OCHOBHOIO
oOuiero oOpa3oBaHUs 3aKIIOYAETCS B TOM, YTO OOYYaIOIIUKCA YUUTCS POBOAMTH
JI0OKa3aTEIbHBIE PACCYKICHHUSI, CTPOUTH JIOTUYECKHE YMO3AKIIOUEHHUS, TOKA3bIBATh
VUCTUHHBIE YTBEPKICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
paccyXIeHus «OT TPOTUBHOIO», OTJIWYaTh CBOWCTBA OT  MPHU3HAKOB,
dbopmyIHpoBaTH OOpPATHBIE YTBEPKACHUS.

Btopoii uenpi0 H3ydeHUsT TE€OMETPUU SBIISIETCS HCIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUICHUU KaK MAaTEMaTUYECKUX, TaK M MPAKTUYECKUX 3aaad,
BCTPEUAIOMIMXCS B peanbHOM Ku3HH. OOydaromuiicss MOKEH HayYUThCs
ONPENICNIUTh TEOMETPUUYECKYI0 (UTYpYy, ONHCATh CJIOBaMHU JaHHBIA 4YEepPTEK WU
PUCYHOK, HANTH IJIOMIA/b 36MEIBHOTO Y4acTKa, pacCYUTaTh HEOOXOAUMYIO JIUHY
ONITOBOJIOKOHHOTO KaOens wiu TpeOyemble pa3Mephbl Tapaxka isi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BBIYMCIUTENIbHAS JTUHUSA B U3YYEHUU T€OMETPUHU.
[Ipu pemieHuu 3a7a4 MPAKTUYECKOTO XapakTepa OOYUYaIOIIUICS YUUTCS CTPOUTH
MaTeMaTUYeCKHEe MOJIEIU  pEeabHbIX JKU3HEHHBIX CHUTyallud, MPOBOJIUTH
BBIYUCJICHUS U OLICHUBATh aJICKBATHOCTh MOJYYEHHOTO PE3YJIbTaTa.

Kpaiine BakHO TOMYEPKUBATH CBS3M TEOMETPUU C JAPYTUMH Yy4eOHBIMU
npeaMeTaMHu, MOTUBUPOBATh MCIOJB30BaTh OMPEACIICHUS T€OMETPUUYECKUX UTYP
U TIOHATHUM, IEMOHCTPUPOBATH MPUMEHEHHE TMOJYYCHHBIX YMEHHH B (Qusnke u
TEXHUKE. OTH CBsI3M Haubonee spkO BUAHBI B TeMax «Bektopei»,
«Tpuronomerpuueckne CcOOTHOWIEHUs», «Mertox koopauHaty U «Teopema
[Tudaropar.

VYuebuniii kypc «l'eoMeTpus» BKIIOYAET CIEAYIOIINE OCHOBHBIC Pa3/Ieiibl
conepxkanusi: «l'eomerpuueckue ¢uUrypsl W UX CBOMCTBa», «M3mepenue
FEOMETPUYECKUX  BEIUYUHY», «JleKapTOBbl KOOpPJIWMHATHI HA  TUIOCKOCTHY,
«BekTopb», «/IBrxkeHus miockoctny, «IIpeodpazoBaHust mogoousy.

Ha msyuenue yueOHnoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hefieni0), B 8 ki1acce — 68 yacoB (2 yaca B HefieNi0), B 9 kiacce
— 68 yacoB (2 yaca B HEACIIO).



COJEPXAHUE OBYUYEHUA
7 KJIACC

Hauvanehbie nonsatus reomerpuun. Touka, npsiMasi, OTPE30K, Jy4d. YToj. Buasl
yriioB. BeprukanbHble U CcMexHbIE Yriabl. buccekrpuca yrna. Jlomanas,
MHOT'OYroJIbHUK. [[apannenbHOCTh M NEPIEHANKYIAPHOCTD MPSMBIX.

CummeTtpuunsbie (purypbsl. OCHOBHBIE CBOKCTBA 0ceBOM cuMMeTpuu. [Ipumepsl
CUMMETPHH B OKPYIKAIOLIEM MUPE.

OCHOBHBIE TIOCTPOEHHUS C IOMOIIBKO LMPKYJISA WU JIMHEWKH. TpeyrojbHUK.
BricoTa, Mennana, 6uccekTpuca, MX CBOMCTBA.

PaBHOOEApEHHBII M  PAaBHOCTOPOHHHUN  TpeyrojpHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M TpU3HAKU paBHOOEAPEHHOro TpeyrojpHuka. IlpusHaku
PaBEHCTBA TPEYTOJbHHUKOB.

CBoliCTBa ¥ IPU3HAKY NapAJIIEIbHBIX NpsAMbIX. CyMMa yriioB TPEyroJbHHKA.
BHenHue yriel TpeyroyJibHUKA.

[IpsiMOyrofbHBIA  TpeyroabHUK. (CBOWCTBO MEIHUAHBI MPSMOYTOJIBHOIO
TPEYTOJIbHUKA, IPOBEAEHHON K runoTenyse. [Ipu3Haku paBeHCcTBa NPSAMOYTOJIbHBIX
TPEYTOJIBHUKOB. [IpAMOYTONIBHBINA TPEYTOJIBHUK C yTiIoM B 30°.

HepaBeHncTBa B reoMEeTpUU: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OousbllieM yriie U OOJbILIell CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp U HAKIIOHHAS.

['eomeTpuueckoe MecTO TOYeK. buccekrpuca yriia H  CepeIUHHBIA
NEPNEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKUE MECTA TOUEK.

OKpyXHOCTp M Kpyr, XOpAa M JUaMeTp, HMX CBOWCTBAa. B3auMmHOe
PacCIIOJIO)KEHUE OKPYKHOCTH M npsiMou. KacarenbHast m cexymas K OKPY’KHOCTH.
Okpy>XHOCTb, BIIMCaHHas B YroJ. BnucaHHas W ONHCAaHHAs OKPYXHOCTH
TPEYTOJIbHUKA.

8 KIIACC

YereipéxyronsHuku. [lapamienorpamMm, ero npu3Haku U cBoucTBa. YacTHble
cillyyad MapajuliesiorpaMMoB (MPSMOYTOJIbHUK, POMO, KBaJpaT), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA M MPU3HAKH.
[IpsiMOyTOJIbHAS Tpanenus.

Meron ynsBoenus menuansl. LleHTpanbHas cumMmerpus. Teopema dDaneca u
TeOpeEMa O MPOMOPLUHUOHAIBHBIX OTPE3KaX.

Cpeanue JTMHAM TPEYToJIbHUKA U Tpaneuuu. LleHTp Macc TpeyrojbpHUKa.

[Tomobue TpeyronbHUKOB, Ko3(pduuueHnt mnomodus. I[lpuzHaku nomoous
TpeyroJibHUKOB. [IpuMeHeHue noqo0ust Mpyu pelieHuy NPakTUYECKUX 3a/1ay.



CpoiicTBa miom@aaei reomeTpudeckux ¢uryp. Popmynsl i IUIOMIATU
TpeyrojbHHKa, MapajieiorpaMMa, pomba u tpanenuu. OTHOIIEHHE IUIoLaAen
oA00HBIX GUTYP.

Brluncnenne miomaaeid TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a/1a4.

CHHyC, KOCHMHYC, TaHT€HC OCTPOro yrila MNPSMOYTOJIBHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. TpPUrOHOMETpUYECKHE (YHKIIMH
yrioB B 30, 45 n 60°.

BrniucanHble 1 HEHTPAIIBHBIE YIJIbI, YTOJI MEXKAY KaCaTEIbHOM U XOPIOU. Y TJIbI
MEXIy XOpJaMU M CEKylIMMHU. BriMcaHHble M OMHCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacrnonoxenue AByX OkpyskHocTeil. Kacanue oxpyxknocteil. OOuue
KacaTeNbHBIE K JBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHreic yrioB or O go 180°. OcHoBHOe
TPUTOHOMETPUUECKOE TOXK1eCTBO. DOPMYIIbI TPUBEACHHUS.

Pemenue TpeyroasHUKoB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. Perienue
NPaKTUYECKUX 3a]a4 C UCIIOIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomooust. [logodre COOTBETCTBEHHBIX JJIEMEHTOB.

TeopemMa O NpPOU3BEACHHH OTPE3KOB XOpPI, TEOPEMBI O MPOU3BEACHHUU
OTPE3KOB CEKYIINX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

Bektop, anuHa  (MOIyNnb)  BEKTOpA,  COHAINpPaBIEHHBIE  BEKTOPHI,
IPOTHBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluMyd HajJ BEKTOopaMu. Pa3noxkeHwe BeKTopa Mo ABYM
HEKOJTMHEapHbIM BekTopaM. KoopanHaTel BekTOpa. CKajasipHOE MPOU3BEIACHUE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXO0XKICHUS JUIMH U YTJIOB.

JlexapToBBI KOOPAMHATHI HA MJIOCKOCTU. Y paBHEHUS MPSIMOI U OKPY>KHOCTH B
KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH M MpsAMbIX. MeToJ KOOpIMHAT U €ro
MIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. [[JIMHA OKPYKHOCTH. [ 'pajlycHas u pagraHHas
Mepa yIJia, BBIYMCIIEHHME [JIMH AYr OKpyxHocTei. Ilmomane kpyra, cekropa,
CErMEHTa.

JIBI>KEHUST TUIOCKOCTH M BHYTPEHHHE CUMMETpUU (GUryp (dJIeMEHTapHBIC
npeactasnenus). [Tapannensuelii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «(I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE Ppe3yabTaThl OCBOCHHUS MPOTpaMMbl  y4eOHOro Kypca
«I"eoMeTpus» XapaKTepU3yrOTC:

1) naTpuoTHYECKOEe BOCIMTAHHUE:

MPOSIBICHUEM MHTEpeca K TMPONUIOMY M HACTOSUIEMY POCCUHCKOM
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTHIXKEHUSIM  POCCHMCKUX
MAaT€MaTHKOB M POCCHMCKOM MaTEMAaTUYECKOM IIKOJbI, K MCIOJIb30BAHUIO 3THUX
JOCTIDKEHU B IPYTUX HAyKaX U MPUKIAAHBIX cdepax;

2) rpaxaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBIMIOJIHEHHUIO 00SI3aHHOCTEH TpakJaHWHA U peau3aliu ero
npaB, TMpPEJCTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUUHBIX CTPYKTYp, SIBJICHUN, TPOLEAYp TPaKJaHCKOTO oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO STUYECKUX MPOOIJIeM, CBA3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTHUKEHUW HAyKd, OCO3HAHUEM BaKHOCTHU
MOPAIHbHO-3TUUYECKUX TTPUHIIUAIIOB B JCSATEILHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOII Ha aKTUBHOE Yy4YacTU€ B PEIICHUUM NPAKTHUUYECKUX 3a]a4
MaTeMaTUYeCKOW HaIlpaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MAaTEMaTHYECKOTO
oOpa30BaHUd Ha MPOTSHKEHUM BCEW JKWM3HM IS YCHENMHON NpodeccruoHaIbHOM
JEATeIbHOCT W Pa3BUTHEM HEOOXOIUMBIX YMEHMM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYATIBHOW TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX TIJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIUTAHUE:

CIIOCOOHOCThIO K  OMOIMOHAILHOMY U 3CTETHYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlau, pEHICHUM, pacCyX IACHUU, YMEHHIO BHUICTh
MaTEMaTH4YECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HEHHOCTH HAYYHOTI'O NMO3HAHUA:

OpUEHTAIMEd B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UelOBEKa, IPUPOJIBI U
oOllecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HayKu Kak cdepbl 4YeloBeueCKOon
NEATEeNIbHOCTH, ATANoB €€ pa3BUTHS UM 3HAYMMOCTH JJIA PAa3BUTHUS ITUBUIM3AIUU,
OBJIQJICHUEM SI3bIKOM MATEMATHKHA M MAaTEMAaTHYECKOW KYyJIbTYpOH Kak CpeICTBOM
MO3HAHUS MHpA, OBJAJECHUEM MPOCTEUIIMMU HAaBBIKAMU HCCIIEIOBATEIbCKON
JIEATEbHOCTH;



6) ¢usnyeckoe BocnuTaHWe, (PopMHUpPOBaAHHE KYJbLTYPbl 310POBbS U
IMOIMOHAJIBLHOTO 0JIAronoJy4Yms:

TOTOBHOCTBHIO TPUMEHSTh MaTEMaTHUYECKHWE 3HAHUS B HHTEpPEcax CBOEro
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a KW3HU  (3I0pOBOE  MHUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryisipHas ¢dusnyeckas
aKTUBHOCTB), C(OOPMUPOBAHHOCTHIO HABBIKA pe(IIeKCHH, TPU3HAHUEM CBOETO TIpaBa
Ha OIMIMOKY M TaKOI'0 )K€ IpaBa JAPYIroro 4eI0BeKa;

7) 3K0JI0THYeCKO€e BOCTIUTAHME:

OpUEHTAaIMeN Ha MTPUMEHECHHE MaTeMaTUUECKUX 3HAHUM JIJIsl peIIeHUs 3a/1a4 B
00JIaCTU COXPAHHOCTH OKPYKAIOIICH Cpelibl, IUIAHUPOBAHUS MOCTYIIKOB U OLIEHKU
UX BO3MOXXHBIX MOCIICJICTBHUI ISl OKPY KAIOIIEH Cpebl, OCOZHAHUEM TJI00aIBFHOTO
XapakTepa dKOJOTHYCCKUX ITPOOJIeM M IyTEH NX PEIICHUS,

8) apanTanusi K U3MEHSIIOUIUMCS YCJOBHSIM COIMAJIBHON ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEUCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIeSITEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUYUTHCS Yy JPYTHX JIIOJICH, MPUOOpETaTh B COBMECTHOH JEATEILHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIIETCHIIUHU U3 OIbITA JPYTHUX;

HEOOXOJUMOCThI0O B (OPMUPOBAHUM HOBBIX 3HAaHHMK, B TOM YHCIE
dbopMyIIUpOBATH UJEH, IOHSITHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEHU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUNH KOHTPMEp, KOPPEKTHUPOBATH
MPUHUMAEMbIE pELICHUS] U JEUCTBUS, (HOPMYJIHPOBATH U OLEHUBATh PUCKH U
MOCJICACTBUSA, POPMHPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHBbIC YHHBEPCAIbHBIC Y4eOHbIC 1eHCTBUSA

ba3oBrble 1oruyecKkue 1efcTBUA:

e BBUIBIAATh U XapaKTEPH30BaTh CYIIECTBEHHbIE NMPU3HAKH MATEMAaTHYECKUX
OOBEKTOB, TMOHATUH, OTHOLIEHUH MEXIy HOHATUAMH, (HOPMYIUPOBATH
OnpeNeNeHus]  TOHSTHM, yCTaHABIMBAaTh  CYUIECTBEHHBIM  MpHU3HAK
KJaccu(UKanuy, OCHOBaHUS i OOOOIIEHHMS W CpaBHEHUS, KpHUTEpUU
IPOBOJMMOIO aHAIMN3A;

e BOCIpUHUMATh, (GOPMYJIHPOBATH M  NPEOOPA3OBHIBATh  CYXKIACHHS:
yTBEpAUTENbHbIE W OTpULATENIbHbIE, €IWHUYHbIC, YacTHbIE U OOIIHE,
YCIIOBHBIE;



BBISIBJISIT ~ MaTeMaTHYECKUME  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
OpoTUBOpeuMsi B (akTax, JaHHBIX, HAOJIOJEHUSX U YTBEPKACHUSX,
npeiaraTb KpUTEPUH JUIs BBISIBIICHUS! 3aKOHOMEPHOCTEN U POTUBOPEUNIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
MHAYKTUBHBIX YMO3aKIIIOUEHHUI, YMO3aKIIFOUEHUI 110 aHAJIOT U H;

pa30OupaTh J10Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUN (MPAMBIE U OT
IPOTHUBHOIO), NPOBOJUTH CAMOCTOSITEIBHO HECIOXHBIE J0KAa3aTeIbCTBa
MaTeMaTUYeCcKuX (aKToB, BBICTPAWBATh AapryMEHTALMI0, MPHUBOJUTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpATh CIoco0 pelieHus y4yeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BBHIOMpPATh HauboJee MOAXOMAUIMM C yd&Tom
CaMOCTOATEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKkue 1eCTBUA.

UCIIOJI30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUN WHCTPYMEHT IO3HAHUS,
(opMyIMpOBaTH BOIPOCH, (PUKCUPYIOUIME MPOTUBOpEUUE, NpoOIIEMY,
CaMOCTOSITENIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOe, (HOpMHpOBAThH
TUIN0TE3Y, apTYMEHTHUPOBATh CBOIO MO3UIIMIO0, MHEHHE;

OPOBOJUTh IO CAMOCTOSATEIBHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTU4eCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKy COOOI;
CaMOCTOATENLHO (POPMYIHPOBATH 00OOIIEHUS W BBIBOJBI 1O pe3yJbTaTaM
POBENEHHOTO HAOJIOICHUSI, HUCCIIEIOBAaHUSI, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3YyJbTaTOB, BEIBOJIOB U 0000IIECHHI;

IPOTrHO3UPOBATh BO3MOYKHOE pa3BUTHE IMPOIECCa, a TAaKXKE BBIIBUIaTh
IPEINONI0KEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c ungopmanmeii:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIIMH, TAHHBIX,
HEOOXOIMMBIX JIJISI PEIICHHS 3a/1a4H,

BEIOWpATh, aHAJU3UPOBATh, CHUCTEMATHU3MPOBATH W WHTEPIPETHUPOBATH
uHGOPMAITIIO PA3ITMIHBIX BUIOB B (OPM MIPEICTABIICHHUS,

BbIOMpaTh (GopMy TpeACTaBICHUS HHPOPMAUU U HWIUTFOCTPUPOBATH
permaeMbie 3a7ayd  CXeMaMH, JIuarpaMMaMHi, WHOH Trpadukod © uX
KOMOWHAIIMSIMHU;

OIICHWBATh HAAKHOCTh HMH(POPMANUUA IO KPUTEPHUSAM, TPEIIT0KCHHBIM
yUHUTENIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSATEIHHO.

KoMMyHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

BOCIIPUHUMATH U q)OpMy.III/IpOBaTB CYXXKACHUS B COOTBCTCTBUU C YCIIOBHUAMU
H neiIsIMu O6I]_[€HI/IH, SICHO, TOYHO, I'PaAMOTHO BbIPAaKaTb CBOIO TOYKY 3PCHUA



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh TMOSICHEHHUS MO XONy PEIICHUS
3a/1a4yu, KOMMEHTHUPOBATh MOJTYYCHHBIN PE3yJIbTaT;

B XOJIe 00CY>XJIEHUS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYX/1aeMON TEMBI,
poOJIeMBI, pelIaeMol 3a/1auu, BBICKAa3bIBaTh UJCH, HAIICIICHHBIC HAa TOWCK
pEIICHMS, COTIOCTABIIATH CBOM CY>KJICHHS C CYKICHHUSIMU IPYTUX YYaCTHUKOB
nuanora, OOHapy>KUBaTh Pa3jIMUUME U CXOJCTBO MO3UIUMA, B KOPPEKTHOU
dbopme popmyupoBaTh pa3HOTIACHS, CBOU BO3PAKCHHUS;

IPEICTaBIATh PE3YIbTAThl PEIICHUS 3a1a4U, IKCIIEPUMEHTA, UCCIIEIOBAHNUS,
IIPOEKTa, CAMOCTOSTEIIHFHO BRIOUPATh (JOPMAT BBICTYIUICHHS ¢ YIETOM 3a7a4
IIPE3EHTAIMN U OCOOCHHOCTEH ayIUTOPHUH;

MOHUMAaTh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHHOW ¥ WHIUBULyTbHON
paboTHI IPU PEIICHUH YYECOHBIX MAaTEMAaTUYECKUX 3a]1aY;

IPUHUMATh 1eJIb COBMECTHOM NEATENbHOCTH, TUIAHUPOBATH OPTaHU3AINI0
COBMECTHOW pabOThI, paclnpeneisaTh BHIbI pPadOT, JOTOBAPUBATHCA,
00CyKJaTh MPOLIECC U Pe3yJbTaT paboThl, 00001aTh MHEHHUSI HECKOJIBKUX
JIFO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCYXIeHHS, O0OMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI M JPYTHUE), BHITIOIHATH CBOIO YacTh pabOTHI
U KOOPJWHHUPOBATH CBOW JICHCTBHSI C JAPYTUMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAadeCTBO CBOETO BKJaJa B OOIMUNA MPOAYKT MO KPHUTEPHUSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHUS.

PeryisiTuBHBIC YHUBepCAJIbHbIE Y4eOHBIE 1eiiCTBUA

CaMoopraHnsamm:

CaMOCTOATENIbHO COCTaBJAThH IJIaH, aJrOPUTM pEIICHMs 3anayd (WU €ro
4acTh), BBIOMpATh CIOCOO pEIICHUS ¢ YYETOM HMEIOUIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMeHTHpOBaTb U KOPPEKTHPOBATh
BapUaHThI pEIICHUI ¢ y4ETOM HOBOM MH(MOpPMAIIIH.

CaMOKOHTPOJ/Ib, IMOLMOHAJIbHbIA HHTEJJICKT:

BJIAJIETh CIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS ITPOLIecca U pe3yJibTara
pELICHUsI MAaTEMATUYECKOM 3a/1a4H;

IPEABUAETH TPYIAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PELICHUU 33a/1a4H,
BHOCUTH KOPPEKTUBBI B JACSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTATA IEATEIBHOCTH MOCTABICHHOM LEIU U
YCJIOBUSIM, OOBSCHSTh MPUUYUHBI JOCTHXKCHUS WM HEIOCTHKECHUS 1IETH,
HAXOJUTh OIMIKUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 7 Kjacce OOyYarONIMICS TOJNYYHUT CIIETYIONTHE
MIPEAMETHBIE PE3YIbTATHI:

Pacno3naBath H3y4e€HHBIE TE€OMETpPUYECKUE (UTYpPBI, OMNpENesaTh UX
B3aMMHOE pPAacCIOJIOKEHHE, H300pakaTb TIE€OMETPUYECKHE (DUTYpbI, BBINOIHAThH
YEPTEkKHU MO YCIOBUIO 3a7a4u. VI3MepsITh TMHENHBIE U YIJIOBBIE BEJIMUYUHBI. Pemarth
3a/1a4ud Ha BBIUYUCIICHHUE IJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henatb rpyOyr0 OIEHKY JIMHEWHBIX W YIJIOBBIX BEIIMYUH MPEIMETOB B
peanbHOM >KM3HM, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3mepbl 3THX
OOBEKTOB MO MOPSIIKY BETUYUHBI.

CTpouTh 4epTEX U K FTEOMETPUUYECKHUM 3a/1a4aM.

[lonp30BaThCs NpPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATh
MPU3HAKHU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB TP PELICHUU 3a]1a4.

[IpoBOIUTH JTOTHUYECKUE PACCYXKICHHUS C MCIOJIB30BAHUEM I€OMETPHUUYECKHUX
TEOPEM.

[Tonp30BaThCs MpPU3HAKAMHM PABEHCTBA MPSAMOYTOJIBHBIX TPEYTrOJbHUKOB,
CBOMCTBOM M€JIMAHbI, IPOBEAEHHOM K TUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHUKA,
B PEILICHUU F€OMETPUYECKUX 3a]1a4.

OnpenensTe napawuieIbHOCTh IPSIMBIX C TOMOIIBIO YTJIOB, KOTOPhIE 00pa3yeT
c HUMH cekymad. OnpeaensaTe MapajieIbHOCTh NPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OJHOU MPSIMOM JO TOYEK APYTrOM MPSIMOU.

Pemath 3aaun Ha Ki1eT4yaToi Oymare.

[IpoBOANTE BRIUUCIICHHS U HAXOIUTh YUCIOBBIC U OYKBEHHBIC 3HAUCHHUS YTJIOB
B F'€OMETPUYECKUX 3a7adyax C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IIPU TEPECEUCHHH JIBYX
napajuieNIbHbIX MPSAMBIX CEKyllel. Pelarh npakTuyecKue 3a/1aud Ha HaXOXKICHUE
YTJIOB.

Brnagete NOHATHEM TE€OMETPUUYECKOTO MECTa TOYEK. YMETh ONPEACsATh
OMCCEKTPUCY yIJia U CEPEAUHHBIN MEPICHANKYIISP K OTPE3KY KaK reOMETPUUYECKUE
MECTa TOYEK.

@opMyIUpOBaTh OMPEACIEHUS OKPYKHOCTH U Kpyra, XOpJbl U JUaMeTpa
OKPYHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. YMETh NIPUMEHATH 3TU CBOMCTBA MU
pelIeHUN 3a1a4.

Brnagete MoOHSATHEM OMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHtp. I[lomp3oBaThCs (akTamMu O TOM, YTO OWMCCEKTPUCHI YTJIOB
TPEYTOJbHUKA TIEPECEKAIOTCI B OJHOM TOYKE, U O TOM, 4YTO CEpPEIUHHBIC
MEePNEHAUKYJISIPbI K CTOPOHAM TPEYTOJILHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bianers moHATHEM KacaTelbHOM K OKPY’KHOCTH, IOJIb30BaThCSA TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeJIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHMUS.



[Tosb30BaThCS MPOCTEUIIMMH T'€OMETPUUYECKUMU HEPABEHCTBAMM, [TIOHUMATh
UX IPAKTUYECKAN CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE MOCTPOEHHUS C TOMOUIBIO LIUPKYJIS U
JINHENKH.

K xonmy oOydenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIIHUE
IPEeIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJbl YETBIPEXYTOJIBHUKOB, HX 3JIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOICTBAa TOYKHM MEPECEUCHMs] MEJMaH TPeyrojibHUKa (LEHTpa
Macc) B pEIICHUH 3a/1a4.

BnageTs noHsATHEM CpEeHEN TMHUU TPEYTOIbHUKA U TPANECLIMH, IPUMEHATh X
CBOWCTBA IIPU PELIEHUHU reoMeTprudecKux 3anad. [lons3oBaTbcs Teopemon Paneca
U TEOPEMOM O NPONOPUHOHAIBHBIX OTPE3KaX, MPUMEHATh HMX [Js PEIICHUs
MPaKTUYECKUX 3a]1a4.

[TpuMeHATh NpU3HAKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH I'€OMETPUYECKUX
3ajay.

[Tonb3oBaThcst Teopemoi [ludaropa npns pemieHUs: TEOMETPUUECKUX H
npakTuyeckux 3aaad. CTpoUTh MaTEMaTUYECKYIO MOJIEb B TPAKTUYECKHX 3a]a4aXx,
CaMOCTOSITEJIbHO AENAaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JUIMHBI.

Brnamerp mNOHATHMSAMM CHHYyCA, KOCHMHYCAa M TAaHI€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TPeyrojbHUKA. [101b30BaThCsl 3TUMH MOHATUAMU ISl PELIEHUS
MPAKTUYECKUX 3a/1a4.

Beruncnsars (pa3audHbIMU CIOCOOAMHM) TUIONIAb TPEYTOJIbHUKA U TLIOIIAAH
MHOTOYTOJIBHBIX ~ (Quryp (mosib3ysich, TI€ HEOOXOOUMO, KaJIbKYJIATOPOM).
[TpuMeHATh MOJIyYeHHbIE YMEHUS B IPAKTHUYECKUX 3a/1a4ax.

Brnagets NOHATHSAMU BIHCAaHHOIO W UEHTPAJIBHOIO yIJa, HMCHOJb30BaTh
TEOPEMBI O BIUCAHHBIX yTriaX, yriaX MEXIy XOpJaMu (CEKyIIUMH) U YIiie MEXIY
KacaTelbHON U XOPJI0M NIPH PEIIeHUH TreOMETPUUECKUX 3a1ay.

BnaneTe MOHATHEM OMMCAHHOTO YETHIPEXYTOJIbHHUKA, MPUMEHSATH CBOMCTBA
ONHMCAHHOIO YETHIPEXYTOJIBHUKA IPU PELIEHUH 3a/a4.

[IpuMEeHATh MONYyUYEHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE
MOJIENIU IS 3a/1ay peaibHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIIUE BHIYMCIICHHUS
C TpUMEHEHUEM TMOJA00US W TPUTOHOMETPHUM (TOJB3YACh, IJI€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K konmy oOyuenuss B 9 kjacce OOydYarOIIMHCA TMOJNYYUT CIETYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIMH OCTPhIX YIJIOB, HAXOJUTh C UX
MOMOILBIO PA3JIMYHBIE 3JEMEHTHl MPSMOYTOJbHOTO TPEYroibHUKA («peueHue



IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) JUIHHBI
Y YIJIBI JIJIs1 HETaOJIMYHBIX 3HAUCHUH.

[Tonp30oBatbest hopMynamMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM Il HAXOXXJIEHHUSI COOTHOIICHHM MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.

Hcnonb30BaTh TEOPEMBI CUHYCOB U KOCMHYCOB JIJISl HAXOXK/ICHUS Pa3IUYHBIX
JJIIEMEHTOB TPEYTOJbHUKA ((PELIEHWE TPEYTOJIbHUKOBY»), IMPUMEHATh HX IPHU
pELICHNN T€OMETPUYECKUX 3a1au.

BnaneTs noHsATUSAMU peoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX ¢uryp. Ilonp30BaThCsi CBOMCTBaMU MOAOOUS MPOU3BOJIBHBIX (QUTYP,
YMETh BBIYUCIATH JUIMHBI M HAaXOAWUThb YIJbl y NOMO0OHBIX ¢(uryp. Ilpumensars
CBOMCTBa MOAO0OMS B MPaKTUYECKUX 3a7adax. YMETb MNPHUBOJUTH MPHUMEPHI
10JIOOHBIX (PUTYP B OKPY’KaIOIIEM MUPE.

[Tonb30BaThCs TEOpEMaMU O MPOU3BEICHUN OTPE3KOB XOP, O MPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

[Tonb30BaThCS BEKTOpAMH, MOHUMATh MX TC€OMETPUUYECKUN U (PU3UUECKHMA
CMBICJ, NPUMEHATh HMX B PEIICHUH TEOMETPUUECKUX MU (U3NYECKUX 3aj]ad.
[TpuMeHsTh CKaIIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS IJTUH U YTJIOB.

[Tonb30BaTHCS METOIOM KOOPAUHAT Ha MIIOCKOCTH, IPUMEHSTh €0 B pEICHUU
F€OMETPUYECKUX U MPAKTUUYECKUX 3a]ad.

Branete NOHATHSAMH NPABUIBHOIO MHOTOYTOJIBHHMKA, JIJIUHBI OKPY>KHOCTH,
JUIMHBI IyTM OKPY’KHOCTH M PaJWaHHON MEphl yria, YMETb BBIYUCIITH ILIOMIAIb
Kpyra u ero yacteil. [[puMeHsITh MoJy4YeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (WM LEHTPBI) CUMMETpUHM (DUTYp, TPUMEHSTh JBHKECHHUS
IUIOCKOCTH B MPOCTEUIINX CITyYasix.

[TpumMeHATh NOJIy4eHHbIE 3HAHMS HA NMPAKTHKE — CTPOUTh MAaTeMaTH4ECKUE
MOJIENIN [l 3a/1a4 PEAIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BBIYMCIICHUS
C NPUMEHEHHEM MOoJ00HUsI W TPUTOHOMETPUYECKUX (QYHKIUN (MOJB3YACh, I7ie
HEO0O0XO0IMMO, KATbKYJISITOPOM).



8 KITIACC

Ne i/

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HanmenoBanue pa3jieiioB 4 TeM
NPOrpamMMbl

YeTsIpEXyrolbHUKI

Teopema daneca u TeopeMa o
POMNOPLUOHATIBHBIX OTPE3KaX, NOJOOHBIE
TPEYTOJIBHUKU

ITmomrans. Haxoxaenue miomnaaei

TPEYroJbHUKOB U MHOTOYTOJIbHBIX (DUTYD.

[Tnomanu moxoOHBIX Guryp

Teopema IIudaropa n Hauana
TPUTOHOMETPHUH

Vsl B OKpyKHOCTU. Bricanusie u
OIMCAHHBIE YEThIPEXYTOJIbHUKH.
KacarenbHble k okpyxHOCTH. Kacanue
OKpPYXHOCTEU

[ToBTOpeHue, 0600IICHNE 3HAHUI

Koan4gecTBOo 4acoB

Bcero

12

15

14

10

13

68

KoHTpoJbHbIe
padoTsbI

IIpakTH4eckue
padoThI

JJIeKTPOHHbBbIE
(uudgpossbie)
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [JOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [{OK
https://m.edsoo.ru/7f417e18

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18

bubmuoreka [JOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [JOK
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
https://m.edsoo.ru/7f417e18

9 KITACC

Ne i/

HanMeHoBaHMe pa3/ieioB U TeM
NporpamMMbl

Tpuronometpus. Teopembl KOCUHYCOB U
CUHYCOB. Penienue TpeyroibHUKOB

[IpeobpazoBanue nomobus. Merpuueckue
COOTHOILIECHUS B OKPYKHOCTH

Bexkropsl

JlekapTOBBI KOOPIMHATHI HA TUIOCKOCTH

[IpaBunbHBIE MHOTOYTONIBHUKH. JlJTHHA
OKPY’KHOCTH U TUIOLIaJb KpyTa.
Briuucnenune miomnanei

JIBM>KEHUS TUIOCKOCTH

[ToBTOpeHme, 06001IEHNE,
cUCTEMaTU3allis 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

KoanyecTBO 4acos

Bcero

16

10

12

68

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

bub6nuoreka [JOK
https://m.edsoo.ru/7f41al2c

bubnuorexa [JOK
https://m.edsoo.ru/7f41al2c

bub6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

bubmmoreka [IOK
https://m.edsoo.ru/7f41al2c

bubmmoreka [IOK
https://m.edsoo.ru/7f41al2c

bubmorexa [JOK
https://m.edsoo.ru/7f41al2c



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c













