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HOACHUTEJIBHAS 3AIINCKA

['eomeTpusi Kak OJWMH W3 OCHOBHBIX pa3/IE€NiOB IIKOJbHOM MaTEMaTHKH,
MMEIOIIUNA CBOEH LENbI0 00ECIeYUTh U3YyUEeHUE CBOMCTB U pa3MepoB Puryp, ux
OTHOLLIEHWH W B3aUMHOE PACIHOJIOKEHHUE, ONUPAETCA Ha JIOTHYECKYIO,
JOKa3aTeNbHYIO JINHUIO. LIeHHOCTh U3y4YeHUsI T€OMETPUN Ha YPOBHE OCHOBHOI'O
oOmero oOpa3oBaHUs 3aKiIOYaeTcss B TOM, YTO OOYyYalolUHCA Y4YUTCA
IIPOBOJIMTH J0Ka3aTeIbHbIe paccyXIeHus, CTPOUTh JIOTUYECKUE
YMO3aKJIFOUEHHUs, JIOKa3blBaTb HCTUHHBIE  YTBEPXKACHUS U  CTPOUTH
KOHTPIPUMEPHl K JIOKHBIM, MPOBOAUTH PACCYXICHHUS «OT TMPOTUBHOTO,
OTJIMYATh CBOMCTBA OT MPU3HAKOB, POPMYIHPOBATH OOPATHBIE YTBEPKIACHHUS.

Bropoli nenpio HM3yueHUss T€OMETPUU SIBJISETCS MCIOIb30BaHUE €€ Kak
WHCTPYMEHTA MIPH PEIICHUHM KaK MaTeMaTUUYECKHX, TaK U MPAKTUYECKUX 3a/1ad,
BCTPEUAIOIIMUXCA B pealbHOM >Ku3HU. OOydaromuiicss TOJDKEH HaydyuThCs
OMpEJIEIUTh TEOMETPUUYECKYIO (DUTYpY, ONKCATh CJIOBAMU JAHHBIA YEPTEXK WU
PUCYHOK, HAWTH IJIOIIAJ b 3€MEJIBHOTO YYacTKa, PacCUUTaThb HEOOXOAUMYIO
JUIMHY OINTOBOJIOKOHHOTO Ka0enst uiau TpeOyeMble pa3Mepbl Trapaxa s
aBTOMOOWJISI. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIWTEIbHAS JIMHUS B
u3ydeHun reomeTpuu. llpu pemeHun 3amad  MPaKTUYECKOTO XapakTepa
oOydJaromuiicss YYUTCS CTPOMTh MaTeMaTHYeCKHMEe MOJEIN  peajbHBIX
KU3HCHHBIX CHUTYaIlMi, MPOBOJIUTHh BBIYMCICHUS W OIEHHWBATh aJ€KBATHOCTH
NOJIYYEHHOTO pe3yibTara.

Kpaiine BakHO MOMUYEPKUBATH CBSA3M T'€OMETPUU C APYTUMHU YUEOHBIMU
npeaMeTaMHi, MOTHUBHUPOBATh UCIIOJIb30BATh OINPEAEICHUS TIE€OMETPUUYECKHUX
buryp um MOHATHI, JAEMOHCTPUPOBATH NMPUMEHEHHUE MOJYYEHHBIX YMEHUN B
¢usnke W TexHuke. DTU CBSI3M HauOoliee SIPKO BUIHBI B TeMax «BekTopsi,
«Tpuronomerpuyeckue cooTHoueHus», «Merox koopauHar» u «Teopema
[Tudaropar.

VY4eOnbiii kypc «l'eomMeTpus» BKIIOUAET CIEAYIOIINE OCHOBHBIE pa3/eibl
compepkanmsi: «l'eomerpudeckue ¢GUTrypel W WX CBOWCTBa», «M3mepeHue
F€OMETPUYECKUX BEIUYUH», «JleKapTOBBI KOOpPAMHATHI Ha IJIOCKOCTHY,
«BekToph», «JIBUKeHUS TII0CKOCTHY, «IIpeodpazoBaHust mogo0usy.

Ha u3yuenue yuebHoro kypca «l'eomerpusi» orBoautcs 204 yaca: B 7
Kiacce — 68 yacoB (2 yaca B Henento), B 8 kiacce — 68 ydacoB (2 yaca B
Henemo), B 9 kmacce — 68 dyacoB (2 4Waca B HENEIIO).



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

Havanenbie monsaTus reomerpuu. Touka, mpsiMasi, OTPE30K, JIyd. YTOIL
Bune! yrios. BeprukanbHble U cMeXHbIE yIuibl. buccekrpuca yria. Jlomanas,
MHOTI'OYToJIbHUK. IlapanienbHOCTh U NEPIEHAUKYIAPHOCTD IIPSAMBIX.

Cummetpuunble ¢urypel. OCHOBHBIE CBOHCTBa OCEBOM CHMMETPHUHU.
IIprMepsl CUMMETPUM B OKPYKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C TIOMOIIBIO LIUPKYJS U JIUHEHKHU. TpEyrojabHUK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApeHHBIE W PaBHOCTOPOHHUI TpeyroidbHUKH. HepaBeHCTBO
TPEyroJIbHUKA.

CBoiicTBa M TMpU3HAKKM pPaBHOOEAPEHHOTO TpeyroibHuKa. Ilpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CpoiicTBa W TpU3HAKK NapauiedbHbIX nOpsAMbix. CymMma  yrios
TpeyrojibHuKa. BHenIHue yriel TpeyrojbHUKa.

[IpssMoyronbHBI TpeyroJbHUK. CBOWCTBO MEIHAHBI MPSIMOYTOJIBHOTO
TPEyrojibHUKa, IpOBEAEHHOM K  rumnoreHys3e. [lpusHaku  paBeHCTBa
IPSIMOYIOJIBHBIX TPEYrOJIBbHUKOB. [IpAMOYronbHBIM TPEYroJIbHUK C YIJIOM B
30°.

HepaBencTBa B reOMeTpUH: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa 0 OOoJIbIIEM yTiie U OOJbIlIel CTOPOHE TPEYTOJIbHUKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

I'eomerpuueckoe MecTO TOYEK. buccekTpuca yriia U CepeaUHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OkpyXHOCTb M Kpyr, XOpJa W JAuamMeTp, UX CBoOWcTBAa. B3anMHoe
pacCIIONIOKEHUE OKpY)KHOCTH U npsaMmou. KacarenpHas u  cexymas K
OKpyX)HOCTH. OKpY>XHOCTb, BIIMCaHHas B yroi. BmnucanHas W onucaHHas

OKPYXHOCTH TPEYTOJIbHUKA.
8 KIIACC

Yerbipéxyronpauku. IlapamienorpamM, €ro TIpU3HAKKM U CBOWCTBA.
YactHple cioydad mMapauieorpaMMoB (MIPSMOYTOJIBHUK, PoMO, KBaapar), UX
MpU3HAKH W CBOWMCTBa. Tpamenus, paBHOOOKas Tpamerusi, €€ CBOMCTBa H
npusHaku. [IpsamoyronbHas Tpaneuus.

Meton yaBoenust meauansl. LleHTpanbHas cumMmetpus. Teopema @aneca u
TEOpEMA O MPOMOPLUHUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJbHHUKA U Tpaneuuu. LIeHTp macc TpeyroibHuKa.

[Tomobue TpeyroapHUKOB, Kod(duiment nmomodus. I[lpusnaku momoOus
TPEeyroibHUKOB. [IpuMeHenne no1o0us npu peneHny NpakTHUYeCKUX 3a/1au.

CaoticTBa TwiomaAeii reomerpudeckux Guryp. @opmMynbl IS TUIONIAINA
TpEYroJibHUKA, MMapajuiesorpamMmma, pomOa u tpamnenuu. OTHOIICHUE TUTOMIAIeH
MOoI00HBIX GUTYP.

Boluncnenue miiomaneid  TPEeyrojbHHMKOB M MHOTOYTOJIBHHUKOB — Ha
KJIET4aTOM Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl [ludaropa npu penreHun
MPAKTUYECKUX 3a/1au.

CuHyC, KOCUHYC, TAHT€HC OCTPOTO yria MPsIMOYTOJIbBHOTO TPEYTOJbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMETpuyeckre (HYHKIUU
yrioB B 30, 45 u 60°.



Brniicannble 1 LIEHTpanIbHBIE YIVIBI, YIOJI MEXAY KacaTeJIbHOM U XOpAOM.
Yrael MexAy XopJamMu U CeKyllMMHU. DBrnucanHble U ONMCaHHBIE
YETBIPEXYTOJIBPHUKU. B3auMHOE pacnosiokeHHe IBYX OKpykHocTeu. Kacanwme

oKpykHOCTel. OOIIKe KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.
9 KITIACC

Cunyc, xkocuHyc, TtanreHic yraoB ot 0 mo 180°. OchHoBHOE
TPUTOHOMETPUYECKOE TOKAECTBO. DOPMYIIBI IPUBEICHMUS.

Pemenne TpeyronbHukoB. TeopemMa KOCHHYCOB M TEOpEMa CHHYCOB.
Pemienre mpakTHYECKMX 3a7ad C HMCIOJB30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmogo6usi. [logoOue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 HpoOW3BEIECHUM OTPE3KOB XOPJA, TEOPEMBI O MNPOU3BEICHHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTE KaCaTEIbHOM.

Bektop, gnmuHa (MOJyNb) BEKTOpa, COHANpPABICHHBIE  BEKTOPHI,
IPOTHUBOMOJIOAKHO HAIpPABICHHBIE BEKTOPHI, KOJUJIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OTNIEpPALlMU HAJl BEKTOpaMH. Pa3iioxkeHne BEKTopa 1o AByM
HEKOJUITMHEAapHbIM BekTopaM. KoopauHatel Bektopa. CKansipHOE NMPOU3BEAECHUE
BEKTOPOB, MPUMEHEHHUE ISl HAXOKICHUSI ITTUH U YTJIOB.

JlekapToBbl KOOpJIMHATHI HA IUIOCKOCTH. YpaBHEHUA TMPSMOH U
OKPYXHOCTH B KOOpJHMHATaX, MepeceyeHue OKPYKHOCTeH MU mpsambix. MeTton
KOOPJIMHAT U €T0 IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYroJibHUKH. JliMHA OKpyXHOCTH. ['pamycHas wu
paguaHHas Mepa yrila, BBIUYMCIEHUE UIMH IyT OKpyxHocted. [lnomans kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUS MJIOCKOCTH M BHYTPEHHUE CUMMETpUU PUryp (dIeMeHTapHbIe
peJCTaBICHUS ). [TapannenbHbI MEPEHOC. [ToBoporT.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4uHOCTHBIE pe3yJbTaTbl OCBOEHUS NPOrpaMMbl Y4YeOHOro Kypca
«I"eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYecKOe BOCIMTAHHUE:

NOPOSIBIEHUEM HMHTEpeca K TMPONUIOMY M HACTOSIIEMY POCCUHCKON
MaTEMaTUKHA, LEHHOCTHBIM OTHOLIEHWEM K JIOCTH)KEHHMSIM POCCHUHCKHX
MaTEMaTUKOB U POCCUUCKON MaTeMaTH4E€CKOM IIKOJbI, K UCIOJb30BAHUIO 3THX
JOCTUXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEH IpaKJaHWHA M peanu3aluu
€ro mnpas, MPEACTABICHHUEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS
Pa3sIUYHBIX  CTPYKTYp, SBJICHHMM, Tpolenyp TpaxIaHCKOTO oOIiecTBa
(HampuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXACHHUIO 3THUYECKHX
npoOJieM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HayKH,
OCO3HAHMEM BaXXHOCTH MOPAIBHO-ITHUECKUX MPUHIIUIIOB B JEATEIHLHOCTU
Y4EHOTI0;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAaHOBKOW HAa AaKTUBHOE YYacTHE B PEUICHUHM NPaKTHUYECKUX 3a1ay
MaTeMaTHYEeCKON HANpaBIE€HHOCTH, OCO3HAHUEM Ba)KHOCTM MaTEMaTHYECKOTO
o0pa30oBaHus Ha MPOTSHKEHUH BCEH JKM3HU ISl YCIEUTHOM npodeccroHanbHON
JESTENBHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
NOCTPOCHHEM HWHIUBUIYAIbHOW TPAGKTOPUU O0Opa3oBaHUS U S>KU3HEHHBIX
TUTAHOB C Y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K OSMOIIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3a]ay, pElIeHUH, pacCy JACHHI, YMEHUIO BUICThH
MaTeMaTHYECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMUSL:

OpUEHTauuell B JEATEIIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEACTABICHNN 00 OCHOBHBIX 3AKOHOMEPHOCTSIX Pa3BUTHsI YEJIOBEKA, TPUPOIBI
U 001ecTBa, MOHUMAaHUEM MaTeMaTUYeCKON HayKu Kak c(epbl 4eroBeuecKOn
NEATENbHOCTH, ATANOB €€ Pa3BUTUA U 3HAUMMOCTH ISl Pa3BUTHUS [IUBUIIU3ALIUN,
OBJIQJICHUEM SA3bIKOM MATEeMaTUKM W MaTeMaTUYECKOW KYJIbTYpOH Kak
CPEACTBOM TIO3HAHHWS MHUpa, OBJAJCHUEM MPOCTEUIIMMU  HaBBIKAMU
HCCJIEI0BATEIbCKON AEATEIBHOCTH;

6) pusnueckoe Bocnuranue, GopMHUpPOBaHHE KYJIbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO NMPUMEHATh MAaTEMaTUUYECKHE 3HAHUS B MHTEPECaX CBOETO
30pOBbsl, BEIEHUS 3J0pOBOrO oOpa3a JKM3HUM (310pOBOE IHUTAHUE,
cOQTaHCUPOBAHHBIM PEXHUM 3aHATHH W OTAbIXa, peryisipHas Quzndeckas
aKTUBHOCTB), CQOPMHPOBAHHOCTHIO HaBbIKa pedieKCUU, MPU3HAHHEM CBOETO
MpaBa Ha OIMOKY U TAKOTO )K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIlME HAa NPUMEHEHHE MATeMaTUYECKUX 3HAHUW JIsl pelIeHUs
3a/1a4 B 00JIaCTH COXPAHHOCTH OKPY’KaIOIEel Cpelibl, INIAaHUPOBAHUS MTOCTYIIKOB



Y OIIEHKU UX BO3MOXHBIX MOCJIEACTBUN I OKPYXKAIOLIEH Cpellbl, OCO3HAHUEM
100aJIBLHOTO XapaKkTepa AKOJOTHUECKUX MPOoOJIeM U MyTel UX PEeIICHUS;

8) ajanTanus K M3MEHAKWINMMCH YCJIOBHSM COLHMAJBHON U
NPUPOAHOMN cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHSIX HEOIPEICIEHHOCTH, MTOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4e€pe3 MPAKTUUYECKYIO IEATEIbHOCTb, B TOM
YuCJ€ YMEHHUE YYMUThCS Y JAPYrUX JIoJed, mnpuoOperatb B COBMECTHOM
NEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUH U3 OMBITA IPYTUX;

HEOOXOAUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAHUN, B TOM YHUCJIE
dbopmMynupoBaTh HACH, MOHSATUS, THIOTE3bI 00 OOBEKTaX W SIBJICHUAX, B TOM
YHUCJIe paHee HEM3BECTHBIX, OCO3HAaBaTh ACHUIIMTHI COOCTBEHHBIX 3HAHWU U
KOMIIETEHTHOCTEH, IMJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYK) CHUTYAIMIO, BOCIPUHUMATH
CTPECCOBYIO CUTYallUI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEP, KOPPEKTUPOBATH
IpUHUMAaEeMbI€ pelieHUus] U JAeHCTBUs, (OPMYITUPOBATH U OLICHUBATH PUCKU U
oCJIeICTBUS, (DOPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue JaelcTBUS:

e BBISBIATH " XapaKTepU30BaTh CYIIECTBEHHBIEC MpU3HAKU
MaTeMaTHYEeCKUX OOBEKTOB, MOHSATUM, OTHOIIEHUH MEXIY MOHATUSIMH,
dbopMyITUpOBaTh ONPEACIICHUS TTOHATUH, YCTAaHABIUBATh CYIECTBEHHBIN
NpPU3HAK KiIacCU(UKAIMK, OCHOBAaHMS i1 OOOOINEHUS U CpaBHEHWS,
KPUTEPUU MTPOBOJMMOTO aHAJIN3A;

e BOCHpPHUHUMATH, (OPMYJUPOBATH W MPEOOPA3OBBIBATH  CYXKICHUS:
yTBEPAUTEIbHBIE W OTPHUIIATENIbHBIC, CAMHUYHBIC, YaCTHbIE M OOIIue,
YCJIOBHBIE;

e BBUIBJSITH MAaTeMaTHMYECKHE  3aKOHOMEPHOCTH, B3aWMMOCBS3M WU
npoTuBopeunss B akTax, JaHHBIX, HAOIIOJECHHSIX U YTBEPKICHUSX,
npejjaraTb ~ KpUTEpUM  JUISL  BBIABICHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHIA;

e JIENIaTh BBIBOJIBI C WCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHUBHBIX U
VHIYKTHUBHBIX YMO3AK/IIOUCHUI, YMO3AKIIOUCHUI IO aHAJIOTHH;

e pa3duparh JTOKA3aTEIbCTBA MATEMATHUYCCKUX YTBEPKICHUU (MPSIMbIC U
OT MIPOTHUBHOTO), MPOBOJAUTH CaMOCTOSITEJIBHO HECJIOKHBIC
JI0Ka3aTeIhCTBA MAaTEMAaTHUECKUX (PAKTOB, BHICTPAMBATh apTryMEHTAIIHIO,
IPUBOAUTL MPUMEPHl U KOHTPHPHUMEPBI, 00OCHOBHIBATH COOCTBEHHBIC
pacCcyXIEHHUS;

e BBIOMpATH CIIOCOO pemeHHus ydeOHOH 3amadn (CpaBHHBATh HECKOJBKO
BApUAHTOB pEIICHUs, BBIOMpaTh HaWOOJee TMOAXOMSANIUNA C Y4ETOM
CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciieoBaTeJIbCKue 1eMCTBHUA .

e HCHOJIb30BATh BOMPOCHI KAK UCCICAOBATEIbCKIUN MHCTPYMEHT MMO3HAHUA,
dbopMynupoBaTh BOMPOCH], (DUKCHUPYIOIIME MPOTHUBOPEUUE, MPoOIeMy,
CaMOCTOSITEILHO yCTaHaBJIMBaTh HMCKOMOE W JlaHHOE, (OPMHUPOBATH
TUIIOTE3Y, ApPTYMEHTUPOBATH CBOIO MTO3UIINIO, MHEHHUE;

e TIIPOBOJIUTH IO CAMOCTOSITEIBHO COCTABJIICHHOMY IUIaHY HECJIOXHBIN
AKCHEPUMEHT,  HEOOJBIIOE  HCCIEJAOBAaHWE IO  YCTAHOBIICHUIO



OCOOCHHOCTECH MAaTeMaTHYECCKOrO0 OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEX]ly COOOH;

CaMOCTOsITeIbHO  (OpPMYyIHUpPOBAaTH  OOOOIIEHUST U BBIBOABI IO
pe3ysbTaTaM TMPOBEAEHHOTO HAOJIONCHUS, HMCCIICIOBAHUSA, OIICHUBATH
JOCTOBEPHOCTH MOTYUYEHHBIX PE3YJIbTATOB, BEIBOJAOB M 0000IIECHUH;
IIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCA, & TAKKE BBIIBUTATH
IIPEIITOIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBJIATH HEJIOCTATOYHOCTh U HW30BITOYHOCTh HH(OpPMAIUU, TaHHBIX,
HEOOXOAUMBIX JIJIsl pEIIeHUs 3aa4H;

BBIOMpPATh, aHAJIU3UPOBATH, CUCTEMATU3UPOBATh M HWHTEPIPETHUPOBATH
uH(OpPMaIINIO Pa3TUYHBIX BUAOB U (HOPM MPECTABICHUS;

BBIOMpaTh GOpMYy TMpeacTaBieHUs WHPOpMAIMU U WLUIIOCTPUPOBATH
peliaeMble 3ajlaud CXeMaMu, JuarpaMmMaMu, WHOW Tpadukod u ux
KOMOWHAIIHSIMU;

OIICHUBATh HAJEKHOCTh MHMOPMALUM T10 KPUTEPHUSAM, MPEIJIOKEHHBIM
yUHTEJIeM WK COPMYJIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHuUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

BOCIIPUHMMATh W (OPMYJIMPOBATH CYXKJICHUS B COOTBETCTBUU C
YCIIOBUSIMH M LIEJSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3PCHHUS B YCTHBIX U NMMUCBMEHHBIX TEKCTaX, JIaBaTh MOSICHEHUS 10
XOJy pelIeHus 3a/1la4yi, KOMMEHTUPOBATh MOJYyUYEHHBIN pe3ysbTaT;

B Xo0Jle OOCYXIIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOii
TEMBbI, TPOOJIEMBI, pelaeMoil 3a/1auu, BbICKa3bIBaTh HMJIEU, HAllCJICHHbBIE
Ha TIOMCK pPEIIEHHUS, COIMOCTAaBJISATh CBOM CYXIEHHUS C CYXKICHUAMH
IPYTUX YYacTHUKOB Juajora, OOHAapyKUBaTh paziiMyhe U CXOJICTBO
NO3UIUMH, B KOPPEKTHOH (opme dopMyaupoBaTh pa3HOIIACHs, CBOU
BO3paKCHHUS;

NPENCTaBIsATh  pe3yibTaThl  pEIIeHUs  3a7a4d, OKCIEPHUMEHTA,
UCCICIOBAHUs,  IPOEKTa, CaMOCTOATENIIBHO  BBIOMpaTh  dopmar
BBICTYIIJICHUSI € Y4Y€TOM 3a7a4 TMpe3eHTAllMd U  OCOOEHHOCTEH
ayJIMTOPHH;

NOHMMAaTh U  HUCIHOJb30BaTh  MPEUMYINECTBA  KOMAaHIHOW |
UHANBUAYaTbHON pabOThl MPU PEIIEHWH Y4YEeOHBIX MaTeMaTHYEeCKUX
3azady;

NPUHUMATh  1€b  COBMECTHOM  JEATENBbHOCTH,  IUIAHUPOBATH
OpraHu3allii0 COBMECTHON paboThl, pacmpenensiTh BUABI padoT,
JIOTOBApHUBATKLCS, O0CYKIAaTh MPOIECC U Pe3ylbTar paboThl, 0000IaTh
MHEHHS HECKOJIbKUX JIFOICH;

y4acTBOBaTh B TPYMIOBEIX (opmax paboTel (0OcyxaeHus, OOMEH
MHEHUSIMH, MO3TOBBIC IITYPMBI W JAPYTHE), BBIIOJHATH CBOIO YacTh
paboThl W KOOPAWHHPOBATH CBOM JCHCTBUS C JAPYTHMMH YJI€HAMHU
KOMaH/Ibl, OIICHUBATh KA4YE€CTBO CBOETO BKJIaJa B OOMWH MPOAYKT IO
KpUTEPUSIM, CPOPMYITMPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBUS.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH

CaMoopraHmaunﬂ:

CaMOCTOSITEILHO COCTABIISITh IUJIaH, aITOPUTM PEIICHUS 3aJa4M (U ero
4acTh), BEIOMPATh CIIOCOO PEIICHUS ¢ YUETOM HMEIOIIUXCSI PECYPCOB U



COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBaTh U KOPPEKTHUPOBATh
BapUaHTHI PEIICHUI ¢ y4ETOM HOBOM MH(POpPMaLIUU.
CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJJIEKT:

e BJANETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJS TIpoliecca H
pe3yJibTaTa pelIeHUs] MAaTEMAaTUYE€CKOM 3a/1a4H;

e TMPEABUNIETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU
3a7a4d, BHOCHUTb KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWJIEHHBIX OIIUOOK, BHISBICHHBIX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJbTATA ACATECIBHOCTH MOCTABICHHOMN LIEIH
U YCJIOBUSIM, OOBSCHSITH TPUYUHBI JOCTHKCHUS WU HEIOCTUXKCHUS
1[eJTU, HAaXOIUTh OITMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATHI

K konmy oOyuyenuss B 7 kjacce oOyd4aromMiiCs MOJYYUT CIEAYIONINE
IPEMETHBIE PE3YIbTATHI:

Pacno3naBath u3ydeHHBIE TreoMeTpudyeckue GUTyphl, OMPEACNATh HUX
B3aMMHOE PacCIOJIOKECHHUE, U300pakaTh TeOMETpUYeCKUe (UTYPHI, BBITIOTHATH
YEepTeX U MO YCIOBHUIO 3a1aud. M3MepsTh JMHEWHBIE W YIJIOBBIE BEJIMYMHBI.
PemaTe 3a7aun Ha BBIUMCIICHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyrO OIICHKY JIMHEWHBIX M YIJIOBBIX BEJIMYHMH MPEJAMETOB B
peanbHON KH3HU, pa3MEPOB MPUPOAHBIX OOBEKTOB. PaznuyaTh pasmepbl 3TUX
O00BEKTOB MO MOPSAKY BETUUUHBI.

CtpouTh 4epTekHu K FEOMETPUUECKUM 3a1a4aM.

[Tonp30BaThCs MNpHU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCIIOIb30BATh
NPU3HAKU U CBOMCTBA PaBHOOENIPEHHBIX TPEYTOJIBLHUKOB IIPU PEIICHUH 3a]1a4.

[IpoBoauTH JIOTUYECKHUE paccyXaeHus c UCIIOJIb30BAHUEM
F€OMETPUYECKUX TEOPEM.

[lonp30BaThCsl MpHU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTrOJbHUKOB,
CBOMCTBOM  MEAMAHbI, TMPOBEACHHON K THUIOTEHY3€ MPSIMOYTrOJIbHOTO
TPEYroJbHUKA, B PEIIECHUU T€OMETPUUECKHUX 3a]ay.

OnpenensaTe MapanjaeabHOCTh MPAMBIX C IOMOIIBIO YIJTIOB, KOTOpPBIE
oOpazyeT ¢ HUMU cekymas. OnpenensiTe mapauieIbHOCTh MPSMBIX C TIOMOIIBIO
PaBEHCTBA PACCTOSAHUM OT TOYEK OJJTHOU MPSMOU 10 TOYEK APYTOM MPSMOM.

Pemrate 3a7aumn Ha KiteTyaTol Oymare.

[TpoBoaUTH BHIUMCIECHUS W HAaXOAUTHh YUCJIOBBbICE M OYKBEHHBIC 3HAUCHUS
YIJIOB B TE€OMETPUYECKUX 3aJadax C MCIIOJIb30BAHUEM CYMMBI YIJIOB
TPEYTOJbHUKOB M MHOTOYT'OJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX TIpU
[IEPECEUEHUN ABYX IMApAJUICIIBHBIX MPSAMBIX CeKylled. Pemare mpakTtuueckue
3a7]a4M Ha HaAXOXKJICHUE YIJIOB.

Bianetp moHATHEM TE€OMETPUYECKOrO MECTAa TOYEK. YMETh ONPENCIATH
OWCCeKTpPHCY yria W CEPEeIUHHBIM TMEepPIeHIUKYISIp K OTPe3Ky Kak
F€OMETPUYECKHUE MECTA TOUYEK.

DopMynUPOBATh ONPEACIEHUSI OKPYKHOCTH U KPYyra, XOpAbl U AHaMETpa
OKPYKHOCTH, TOJB30BaThCS UX CBOMCTBAMH. Y METh HNPUMEHSITH 3TU CBOWCTBA
MIpY PELICHUU 3a7a4.

BianeTe moHATHEM ONMHUCAHHOW OKOJIO TPEYTOJBbHUKA OKPYKHOCTH, YMETh
HaxonuTh e€ 1eHTp. [lomp3oBaThea pakTamMu O TOM, UTO OMCCEKTPUCHI YTIIOB
TPEYroJIbHUKA MEPECEKAIOTCd B OJHOW TOYKE, MU O TOM, YTO CEpPEIHHHBIE
MEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJJHOW TOYKE.



BrnageTrs noHsiTHEM KacaTeabHON K OKPY>KHOCTH, MOJIB30BATHCS TEOPEMOM
O TMEPIEeHIUKYJPHOCTH KacaTEIbHOM M paanyca, NPOBEAEHHOTO K TOYKE
KacaHUsl.

[Tonp30BaThCs ~ MPOCTEHIIMMU ~ TE€OMETPUYECKHUMHM  HEpPaBEHCTBAMH,
MMOHUMATh UX MPAKTUYECKUA CMBICIL.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKHE TOCTPOSHUS C MOMOILBIO IUPKYJIS
U JINHEUKH.

K konmy oOyuyenuss B 8 kuiacce oOydaromuiicss MOJYYUT CIEAYIONINE
MIpEAMETHBIE PE3YJIbTATHI:

Pacno3snaBaTh OCHOBHBIC BHUJBI UYETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMM NP PEIICHUH F€OMETPUUYECKUX 3a]1ay.

[IpuMeHsTh CBOMCTBA TOUKHU MEPECECUCHUST MEUaH TPEyrojibHUKa (IIEHTpa
MAacc) B pEILIEHUH 3a]1ay.

Brnanerp moHsATHEM cpeaHEW JIMHUM TPEYroJibHUKA U  Tpareluw,
IPUMEHATHh UX CBOMCTBA MPU PEIICHUHM reoMeTpuueckux 3aaad. [loab3oBaThes
TeopeMor Pasneca u TEOPEMOM O MPONOPLMOHAIBHBIX OTPE3KaX, IPUMEHATDH UX
JUTSL PEIICHUS TPAKTUUECKUX 3a71a4.

[IpumensTs  Tpu3HaKu  MOAOOMST  TPEYrOJBHUKOB B PEIICHUHU
F€OMETPUYECKUX 3a/1a4.

[Tonb3oBaTecst Teopemoit Iludaropa mis pemeHuss TeOMETPUUYECKUX U
npakThuueckux 3aaad. CTpOUTh MaTeMaTHYECKYH) MOJEIb B MPaKTHUYCCKUX
3a/la4ax, CaMOCTOSITEJIbHO JeJaTh 4YepTEX M HaXOAUTh COOTBETCTBYIOILIHE
TUTVHBI.

Brnanerp NOHATUSIMM CHHYCA, KOCHHYCa W TaHIE€HCAa OCTPOro yrja
OPSIMOYTOJIBHOTO TpeyrojbHHKa. [lonp30BaTbcsl AITUMU TMOHATHAMU IS
peleHns MPaKTUYECKUX 3a1ad.

Boruucnars  (pa3iuuHbIME - crIOCOOAaMHM)  IJIOMIA[b TPEYroJIbHUKA U
IUIOIIAJA  MHOTOYTOJbHBIX  ¢uryp  (IoJab3yAch, TI€  HEOOXOAMMO,
KaJIbKYJISATOPOM). IIpUMEHATh NONyYeHHbIE YMEHUS B MPAKTUYECKHUX 3aa4ax.

Brnanerp MOHATUSMU BIMCAHHOTO M LEHTPAJIBHOIO YIila, KCIOJIb30BaTh
TEOpPEMBbl O BOHMCAHHBIX YIjax, yrjiax MEXAYy XopAaMmH (CEeKyUUMH) U yIIie
MEXy KacaTeIbHOW U XOPJIOU IIPU PEIIEHUU F'€OMETPUUECKHX 3a/1a4.

Brnanerp TNOHATMEM  OMMCAHHOTO  YETBHIPEXYTOJbHUKA, MPUMEHSTH
CBOMCTBA OMKMCAHHOTO YETHIPEXYTOJIbHUKA [IPU PEIICHUU 3a/1au.

[IpuMeHsTh ONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATHUUECKUE
MOJEIN JUIsl 3aJad peallbHOM JKU3HU M TPOBOJUTH COOTBETCTBYIOILIUE
BBIYHCIICHUS C TPUMEHEHUEM TOA00MsI U TPUTOHOMETpPUHU (TMOJB3YSACH, TIE
HEO0OXO0UMO, KAJIbKYJISITOPOM).

K xoniy oOydyenuss B 9 kjacce oOydYarOUIUiCS MOJTYYUT CIETYIOIIUE
MIpEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKUIHUH OCTPBIX YIJIOB, HAXOJUTh C HUX
MIOMOIIBIO PA3IUYHBIE IJIEMEHTHI MPSMOYIOJBHOIO TPEYroJibHUKA («pelieHue
MPSIMOYTOJIBHBIX TPEYroJIbHUKOBY). HaxonuTh (C MOMOIIBIO KaJIbKYISTOPA)
JUTMHBI U YTJIBL JUIs1 HETAOIMYHBIX 3HAUCHUH.

[Tonb3oBaThCs dbopmynamu MpUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXIECTBOM [IJII HAXOXKACHUS COOTHOIICHUN MEXIY
TPUTOHOMETPUUECKUMHU BEJTMUHMHAMMU.

Hcnonw3oBaTh TEOpeMbl CHHYCOB W KOCHHYCOB [IJIi HAXOXKJICHHS
pa3IUYHBIX  DJIEMEHTOB  TPEYroJibHMKa  («pEIIeHHUE  TPEYrOJIbHUKOBY),
MPUMEHSITh UX NMPU PELICHUHN T€OMETPUUYECKUX 3aay.



Bnagets mnoHATHSAMH 1npeoOpa3oBaHUS NOJ0OMS, COOTBETCTBEHHBIX
aneMeHTOB  mnoAoOHbIXx  ¢uryp. Ilonmb3oBaTbest  CBOMCTBaMHM — TOA0OUS
IIPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH JJIMHBI U HAXOAUTH YIJIbl Y MOJOOHBIX
¢uryp. llpumeHsTh cBoiicTBa MNOMOOMS B MpPaKTUYECKUX 3ajadax. YMeEThb
MPUBOJUTH MPUMEPHI MOAOOHBIX (PUTYp B OKPYKAIOIIEM MUPE.

ITonp30BaTeCs TEOpEMaMM O IIPOM3BENCHUU OTPE3KOB  XOpA, O
IIPOU3BEIECHUHN OTPE3KOB CEKYIINX, O KBAaIpaTe KacaTeJIbHOM.

[Tonb3oBaThCs BEKTOpAMU, OHUMATh UX F€OMETPUUECKUI U (PU3NYECKUI
CMBICJI, IPUMEHATh UX B PEIIEHUU TEOMETPUYECKMX U (PU3UYECKHUX 3ajad.
IIprMeHATh CKaJXspHOE NPOU3BEACHHUE BEKTOPOB U HAXOXKIACHUS IJIMH U
YIJI0B.

ITonp30BaTbCsd METOAOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHSTH €ro B
pELIEHUU T€OMETPUUECKUX U NMPAKTUYECKUX 3a1a4.

BiiageTs NOHATHUAMY NIPAaBUIBHOTO MHOTOYIOJIBHUKA, JUIMHBI OKPYXKHOCTH,
JUIMHBI IyTU OKPYKHOCTHU U PaJUAHHOU MEpPBHI yIJla, YMETh BBIUUCIIATH IUIOIAIb
Kpyra U ero 4acrteu. lIpuMeHATH NOJIydeHHBIE YMEHMS B IPAKTUYECKUX
3a/1a4ax.

Haxoaute ocu (MM LEHTPHI) CUMMETPUU (GUTYP, TPUMEHSThH JIBHKCHHUS
IJIOCKOCTH B IPOCTEUIIUX CIIydasiX.

[IprMeHATh Oy4YEHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MAaTEMAaTUUYECKUE
MOJENM Ul 3aJad peajbHOW JKU3HU M IPOBOJUTH COOTBETCTBYIOLIME
BBIYUCIIEHUA C NPUMEHEHUEM TMOJ00Us U TPUTOHOMETPUUECKUX (YHKLIUN
(monb3ysich, rae HE00XO1MO, KaJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
HaumenoBauue Koan4yecTBO 4acoB
Ne DJIeKTpOHHbIe (L (POBbHIE)
pa3iejioB U TEM KonTpoabubie IIpakTnyeckue
n/n Bceero o0pa3oBaTejibHbIE PeCypChl
NporpamMmel padoThI padoThI
IIpocreitmme
T€OMETPUUECKHIE
WUTYPBI U UX
. ibBo gfm y Bu6mmorexa 1[OK
’ https://m.edsoo.ru/7f415e2e
N3mepenue
T€OMETPHUECKHUX
BCJIIMYMH
9 T eVEO L HIKIL 22 1 bu6moreka [IOK
peyr https://m.edsoo.ru/7f415e2e
[TapannensHbie
3 HDSMALC. CYMMA 14 1 bu6mmoreka [IOK
P » M https://m.edsoo.ru/7f415e2e
YTJIOB TPEYrOJIbHUKA
Ox HOCTb H KPYT.
4 Fecl)jlx}feKT I/I‘ICCKI/Iepyr 14 1 Eubmiorexa TOK
P https://m.edsoo.ru/7f415e2e
MTOCTPOCHUS
5 [ToBTOpEHME, 4 1 bu6mmoreka [JOK
000011IeHE 3HAHUT https://m.edsoo.ru/7f415e2e
OBILIEE KOJIMYECTBO
YACOB IIO 68 4 0

[TPOTPAMME



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

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbHIE)
KoHTpoJbHbIE IIpakTH4eckue
n/m | TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
. bubnuotexa [JOK
1 q
CTRIPEXYTOARHIIH 12 1 https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 IIPOHOPIIMOHAIIBHEIX OTPE3KaX 15 1 bubnnotexa HOK
pomop P ’ https://m.edsoo.ru/7f417e18
0A00HbBIE TPEYTOJIbHUKH
IImomans. Haxoxnenue
3 IJTIONIAZIEH TPEYTrOJbHUKOB U 14 1 bubnuoreka [IOK
MHOTOYTOJIbHBIX (pHUTyp. https://m.edsoo.ru/7f417e18
[Tnomanu mogoOHBIX HUryp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYTIIbI B OKPYKHOCTH.
Brnncannblie u onricaHHbIe
5 YETBIPEXYTOJILHUKHU 13 1 bubmmorexa [JOK
PExy ’ https://m.edsoo.ru/7f417e18
KacarenbHble K OKpY>KHOCTH.
Kacanue okpyxHocTeit
5 [ToBTOpenue, 06061eHNE 4 1 bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
[NPOI'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

9 KUIIACC

HaumenoBanue KoJsnyecTBo 4yacoB

Ne DJIeKTpOHHbIe (LN (PPOBbHIE)
pa3iejioB U TEM Konrpoabubie IIpakTnyeckue

n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
nporpamMmbl padoThI padoThbI
Tpuronomerpus.

1 Teopembl KOCUHYCOB 16 1 bubnuoreka [IOK
U CUHYCOB. Pemenue https://m.edsoo.ru/7f41al2c
TPEYrOJIHLHUKOB
[IpeoGpa3zoBanue
moao0us.

5 MeThieckiie 10 1 bubnuoreka [JOK

P https://m.edsoo.ru/7f41al2c
COOTHOIIICHUS B
OKPY>KHOCTH
bu6mmoreka [IOK
3 B
CITOPEL 12 1 https://m.edsoo.ru/7f41al2c
JlekapTOBBI
4 KOOPJIMHATHI HA 9 1 bubmorera [JOK
pA https://m.edsoo.ru/7f41al2c
TJIOCKOCTH
IIpaBunbHBIE
MHOTOYTOJIbHUKHU.

5 JUInHA OKPY>KHOCTH U 8 bubnuoreka [IOK
IUIOLIAAb Kpyra. https://m.edsoo.ru/7f41al2c
Beruucnenue
miomaaei

6 JIBro>KeHUst 6 bubmuoreka [JOK



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

IUIOCKOCTH https.//m.edsoo.ru/7f41al2c
[ToBTOpEHME,
000011cHHE, . bubmuoreka [JOK
cUCTEeMaTH3alus https://m.edsoo.ru/7f41al2c
3HAHHI

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME
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