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HOACHUTEJBHASA 3AIINCKA

I'eomeTpusi Kak OOWH W3 OCHOBHBIX pa3[eiOB IIKOJIBHON MaTEMaTHKH,
UMEIOIINUNA CBOEH 1ebl0 00€CIeUnTh M3YyYEeHUE CBOMCTB U pazMepoB GUryp, HX
OTHOIIEHWM W B3aMMHOE pACIOJIOKEHUE, OIHUPAECTCA Ha  JIOTHYECKYIO,
JOKA3aTEeNbHYI0 JUHUK. [[eHHOCTh M3y4YeHHs] T€OMETPUM HA YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYyYarOUIUICs YYUTCS MPOBOJUTH
JIOKa3aTEJIbHBIE PACCYXKIACHHUS, CTPOUTH JIOTUYECKHE YMO3AKIIIOUCHUS, I0Ka3bIBATh
WCTUHHBIC YTBEPXKACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH
pacCykJIeHus «OT MNPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT  IPHU3HAKOB,
dbopMynHpOBaTh OOPATHBIE YTBEPKIACHUSI.

Bropoil 1enpr0 M3ydeHUs] TE€OMETPUM SBIIIETCA UCIIOJIb30BAaHUE €€ Kak
MHCTPYMEHTA NPHU PEUICHUU KaK MAaTEMaTUYECKUX, TaK U MPAKTUYECKUX 3aaad,
BCTpPEYAIOMINXCS B peadbHOM >Kku3HU. OOydaromuiicss JOKEH HayYUThCS
ONPECIIUTh T€OMETPUUYECKYIO (PUTYpy, OMHUCATh CIOBAMM JAaHHBIA YEPTEXK WIH
PUCYHOK, HAWTH IUIONIaAb 3€MEJIBLHOIO Y4acTKa, pAaCCUYUTAaTh HEOOXOIUMYIO JJIUHY
ONTOBOJIOKOHHOTO Ka0ens wiu TpeOyemble pa3Mmepbl rapaxka Jjisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BBIYUCIHUTENIbHAS JTUHUS B U3YUYEHUH T'€OMETPUHU.
[Ipu pemreHun 3ajad MPaKTUYECKOTO XapakTepa OO0ydYaromMUCS YYUTCS CTPOUTH
MATEMATUYECKUE MOJICIA  PEATbHBIX KU3ZHEHHBIX CUTyalldil, TPOBOJAUTH
BBIYHCIICHUS U OLICHUBATh aJICKBATHOCTh MOJIyYEHHOT'O PE3YJIbTATA.

Kpaithe BaxHO MOTYEPKUBATH CBSA3M TEOMETPUM C JIPYTUMHU Y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATH MCIOIB30BaTh OMPEACICHUSI TEOMETPUUECKUX (DUTYD
U TIOHSTHH, JIEMOHCTPUPOBATH MPUMEHEHUE TOJTYYEHHBIX yMEHUN B (DU3UKE U
TEXHUKE. JTU CBSA3M Haubosiee SAPKO BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpruueckue CcooTHoOIIEHUs», «Merton koopauHar» u «Teopema
[Tudaropar.

VYuebuniii Kypc «l'eomeTpus» BKIIOYAET CIEIYIONIUE OCHOBHBIE pa3Jeibl
conepxkanusi: «l'eomerpuueckue QUrypsl U HX CBOMCTBa», «lM3mepeHue
r€OMETPUYECKUX BEIIMYUHY, «JleKapTOBbI KOOPAWHATHI HA IJIOCKOCTH,
«Bektopsy, «J[Bmkenus miockoctny, «[IpeodbpazoBanus moao0us».

Ha uzyuenune yuebnoro kypca «I'eomerpus» orBoautcst 204 yaca: B 7 kiiacce
— 68 vacoB (2 yaca B Henento), B 8 kiacce — 68 yacoB (2 yaca B HeAelN0), B 9
Kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKAHUE OBYYEHUA
7 KIIACC

HauanbHble noHsTust reomerpun. Touka, mpsiMasi, OTPE30K, JIyd. YToJ. Busl
yrioB. BeprukanbHble W CMEXHbIE yIUbl. buccektpuca yria. JlomaHas,
MHOTOYroJIbHUK. [[apaineabHOCTh U EPIIEHIUKYIAPHOCTD NPSIMBIX.

Cummetpuunbie ¢Gurypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHH.
IIprMepbl CMMMETPHUH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE IOCTPOEHHS C TMOMOIIBIO LUPKYJIS U JIMHEHKH. TpeyroyibHUK.
BricoTa, Meninana, OuccekTpuca, UX CBOMCTBA.

PaBHOOenpeHHBIE W PaBHOCTOPOHHHMM  TpeyrojbHUKU. HepaBeHCTBO
TPEYTrOJIbHUKA.

CpoiicTBa W MNpU3HAKU PaBHOOEAPEHHOrO TpeyroibHUKa. [Ipu3zHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBOIICTBA ¥ IPU3HAKHU MAPAIIIENBHBIX MPAMBIX. CyMMa YIIJIOB TPEYTOJIbHUKA.
BHeuinue yribl TpeyrojibHUKa.

[IpssMoOyrosibHbIM  TpeyrodbHUK. (CBOWCTBO MEAHMAaHbl MPSAMOYTOJBHOTO
TPEYroJIbHUKA,  NPOBEIAEHHOM K  runoreHy3e.  IIpu3Haku  paBeHcTBa
IPSAMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpIMOYTOIbHBIN TPEYTOJIBHUK C YTIIOM B 30°.

HepaBeHncTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJbIIEeM yrjie U OOJbIIEl CTOPOHE TPEYroJIbHHKA.
[lepnieHauKyISp U HAKIIOHHASL.

['eomeTpuueckoe MecTo TOYEK. bHccekTpuca yriaa H - CEpeOUHHBIN
NEPIEHIUKYJIIAP K OTPE3KY KaK T€OMETPUUECKHE MECTA TOUYEK.

OKpyXHOCTb W Kpyr, XOpJa M JHaMETp, HUX CBoMcTBa. B3anmHoe
PAacHoJIOKEHUE OKPYKHOCTU M NpsiMou. KacarenbHas U cexylas K OKPYKHOCTH.
OKpy»XHOCTb, BIMCaHHAas B YroJ. BrmucanHas # oOnMcaHHas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KJIACC

YeteipéxyronbHuku. [lapannenorpamm, ero npu3Haku u cBouictsa. HYacTHble
ClIydau mapajijieiorpaMMOB (TIPSIMOYTOJIBHUK, pOMO, KBaapar), WX MPU3HAKUA U
cBoiictBa. Tpamenwmsi, paBHOOOKasi Tpamemnusi, €€ CBOWCTBA W MPHU3HAKH.
[IpsimoyrosbHas Tpaneuus.

Meron yaBoeHuss meauansl. LlenTpanbHas cumMmerpusa. Teopema Daseca u
TEOpEMA O IPOMOPLUUOHAIBHBIX OTPE3KAX.

CpenHue MMHUM TPEYTOJbHUKA U Tpanenuu. LIeHTp macc TpeyroiabHuKa.

[TogoGue TtpeyroapbHUKOB, Kod(hdumueHnT momodus. I[lpusnaku mnomoOus
TPEYroJabHUKOB. [IpuMeHeHune nogo0us npu peieHuy MPaKTHYECKUX 3a1ad.



CaoiictBa miomaaeil reoMmerpudyeckux @uryp. Dopmynbl i IIIOMIATU
TPEYroJIbHUKA, Mapaienorpamma, pomOa u Tpaneuuud. OTHOIIEHHE IUIOLIAAeH
MoTI00HBIX (UTyYp.

Brruncnienne miomaaeid TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penieHUH
MIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHT'€HC OCTPOr0O yrIjia MPSMOYTOJBHOIO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXIECTBO. TpuroHomerpuueckue (HyHKIUU
yrioB B 30, 45 u 60°.

BrniucanHble M LEHTpaNbHBIE YIJbl, YTOJ MEXAY KacaTelIbHOWM M XOpIOH.
Yrael  Mexay XopaaMd U CEeKyIIMMHU. BrucaHHble HW = ONHCAHHBIC
YEeThIPEXYTOJbHUKUA. B3auMHOe pacmnosioxkeHue ABYyX OKpyxkHocTell. Kacanwme
OKpykHOCTEH. OOIIME KacaTeIbHbIE K ABYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, xocuHyc, Tanrenc yrmoB or O mo 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOKIAECTBO. POPMYIIbI IPUBEAECHUS.

Pemienne TtpeyronpHuUkKoB. Teopema KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpakTHUecKMX 3amad € HCMOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue mompodus. [lomodue coOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema O TPOU3BENEHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bektop, mimHa < (MOAynb)  BEKTOpa,  COHANpPAaBIIEHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO  HANpPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTH  BEKTOPOB,
PABEHCTBO BEKTOPOB, OINEpallMM HAJA BEKTOpaMHu. Pa3nokeHue BEKTOpa MO ABYM
HEKOJUIMHEApHbIM BekTopaM. KoopaunaTel BekTtopa. CKalsipHOE INPOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE [l HAXO0XKACHUS IUJIMH U YTIIOB.

JlekapTOBBI KOOPJAMHATHI HA IUIOCKOCTH. Y PaBHEHHMS NMPSAMOW U OKPYKHOCTHU
B KOOpPJIMHATAX, MIEPECEUCHUE OKPYKHOCTEN M MPAMBIX. METO KOOPAUHAT U €TO
IIPUMEHEHHUE.

[IpaBunpHbIE MHOTOYrOJIBHUKHK. JnuHa oOkpyxkHOCTH. ['pagycHas wu
paguaHHas Mepa yrja, BBIYMCICHME JUIMH Iyr OKpyXHocTed. Ilnomans kpyra,
CEKTOpa, CETMEHTA.

JIBUKEHUsI TUIOCKOCTH M BHYTPEHHUE CHUMMETpuM (Uryp (dJIeMeHTapHbIe
npeacTtasienust). [lapamnensusiii nepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JInyHOCTHBIE pe3yJbTaTbl OCBOEHMS IPOrpaMMbl y4eOHOro Kypca
«'eomeTpus» XapaKTepU3yIOTCSL:

1) maTpuoTHYecKoe BOCIUTAHUE:

OpOSIBICHUEM MHTEpeca K TMPOIIJIOMY M  HACTOSIIIEMY POCCHICKON
MaTeMaTUKH, I1IEHHOCTHbIM  OTHOLIEHUEM K JIOCTH)KEHUSM  POCCHMCKHX
MAaTEMAaTUKOB M POCCHUHCKONM MaTEeMaTH4ECKOM IIKOJBI, K HMCIOJIb30BAHUIO ITUX
JOCTH)KEHUW B IPYTUX HAyKaX U NPHUKIAJHBIX cPepax;

2) rpaIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCTIMTAHNE:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00S3aHHOCTEN rpakIaHWHA U pealu3aluu €ro
opaB, IMpPEICTAaBICHUEM O MAaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3INYHBbIX CTPYKTYp, ABJIEHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C NpPaKTUYECKUM MPUMEHEHHEM JOCTHKEHUU HayKH, OCO3HAaHHEM BaXHOCTU
MOPAJIBHO-3TUYECKUX MTPUHIUIIOB B AESITEIBHOCTU YUYEHOTO;

3) Tpy/10BOE BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHUBHOE Y4YacTHE€ B PEIICHUM MPaKTUYECKUX 3ajad
MaTEMaTUYECKOM HalNpaBJICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEMaTU4YECKOIo
oOpa3oBaHMsI Ha TPOTSHKEHUM BCEH KU3HU IS YCHENTHOW MpodecCcuoHaIbHON
NESATEIbHOCTH U Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOEHUEM MHJMBHIyalIbHOU TPAEKTOPUU 00pPA30BAHMS M KU3HEHHBIX TUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYEeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K OMOILIMOHAILHOMY U 3CTETHYECKOMY BOCHPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEIIECHUH, PacCyKIEHUH, YMEHUIO BUACTbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHMS:

OpUEHTallMe B JIEITEIbBHOCTH HA COBPEMEHHYI0 CHUCTEMY Hay4YHBIX
NPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPObI U
oOlecTBa, MOHMMAHMEM MATEMAaTHMUYECKOW HAyKM Kak cdepbl 4YeloBeuecKon
NEeATEIbHOCTH, TANOB €€ pa3BUTUSA W 3HAYMMOCTH IS PA3BUTHS LIMBUIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKU M MATEMATHYECKOW KYJBTYPOH Kak CpelICTBOM
NO3HAHUSA MHpA, OBJIAJICHUEM TMPOCTEHIIMMH HABBIKAMU HCCIEI0BATENbCKON
NEeSTENbHOCTH;



6) ¢uznyeckoe BocmUTaHHE, (OPMUPOBAHWE KYJHTYPbI 310POBbSI H
IMOLMOHAJIBLHOIO 0JIArONOTyYHs:

TOTOBHOCTBIO TPUMEHSATh MATEMaTUYECKUE 3HAHMS B HHTEPECaX CBOEIrO
3II0pOBbS, BEIEHUSA  370pOoBOro  oOpasa JKU3HM  (340pPOBOE  IHTaHUE,
cOAaHCUPOBAHHBIA pPEKUM 3aHATUH U OTHbIXa, peryjsipHas (uznueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTBIO HaBbIKAa pPEQIIEKCHH, NPU3HAHHUEM CBOETO
IpaBa Ha OMIMOKY U TaKOI'o )K€ IIpaBa APYroro 4eloBeKa;

7) K0JIOTHYECKOE BOCTIUTAHUE:

OpUEHTalMEN Ha NPUMEHEHUE MaTEeMAaTUYECKUX 3HAHWM JUIsl pelleHus 3a/1ad
B 00JIaCTU COXpPAaHHOCTHU OKpY)KAIOIIEW Cpelpl, IUIAHUPOBAHUS IIOCTYNKOB M
OLIGHKM WX BO3MOJKHBIX IIOCIEACTBUU Ui OKPYXAIOUIEH cpeibl, OCO3HAaHUEM
rJ1I00abHOTO XapakTepa 3KOJIOTMYECKUX MPoOIeM U MyTe UX PeIEHNUS;

8) aganTanusi K U3MEHSIOIIUMCSI YCJIOBHSIM CONMATbHONW W NMPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUAX HEONPEAEIEHHOCTH, IOBBILIEHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCS Yy APYIHX JOJEed, IpHOOpEeTaTb B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKK U KOMIIETEHIIMH U3 OMbITA JPYTHX;

HEOOXOAMMOCThIO B (POPMUpPOBAHMM HOBBIX 3HAHUH, B TOM YHCIIE
(GopMynupoBaTh W€, TOHATHUS, TUIIOTE3bI 00 0OBEKTAX U ABJICHUSAX, B TOM YHCIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEQUIUTHl COOCTBEHHBIX 3HAaHUU W
KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMI0, BOCIPUHUMATbH
CTPECCOBYIO CUTYyallMI0 KakK BbI30B, TpeOYIOLIUH KOHTPMEpP, KOPPEKTUPOBAThH
OpUHUMaeMble pelleHuss U AercTBusl, (HOpPMYJIHpPOBaTh M OLEHUBATH PUCKU U
MOCJIENICTBUSL, POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3zoBble 10rnyeckue 1eucTBUA:

e BBIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKM MaTEeMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXAYy MOHATHIMH, (QOPMYIUPOBATH
ONpENEeNeHUs]  TNOHITHM, YCTAHaBIMBATh  CYLIECTBEHHBIA  NPHU3HAK
KjaccuduKanuu, OCHOBaHUSA i OOOOIIEHHS W CpaBHEHUS, KPUTEpUU
IPOBOJUMOTI0 aHAIN3A;

e BOCIpPUHUMATH, (GOPMYJIMPOBATH W  MPEeOOpPa3OBBIBATh  CYXKIACHUS:
YTBEPAUTENbHbIE W OTpULIATENbHbIE, E€IUHUYHbIC, YaCTHbIE U OOLIuE,
YCIIOBHBIE;



BBISIBIISAITH ~ MAaTEMaTUYECKWE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopeursi B (akTax, JAHHBIX, HAOMIOACHHUAX M YTBEPIKICHUSX,
npenjaraTb KpUTEPUH JTsl BHISIBICHHUS 3aKOHOMEPHOCTEHN U TPOTUBOPEUHil;
JieaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTWKH, ACAYKTUBHBIX WU
MHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKJIIOUEHNH 110 aHAJIOTHH;

pa3OupaTh JI0Ka3aTebCcTBA MAaTEMATHUECKUX YTBEPXKJIEHUHN (MIPSMbIE U OT
MPOTUBHOTO), TPOBOAUTH CaMOCTOSITEIbHO HECJOXKHBIE J0Ka3aTelbCTBA
MaTeMaTHUeCKUX (aKkTOB, BBICTPAUBATH APTyMEHTALUIO, MPHUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;
BBIOMpaTh CIOCOO pelieHuss ydeOHOM 3amayu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pElUICHUs, BbIOUpaTh HauOoJiee TNOAXONAIMA C Y4ETOM
CaMOCTOSITENIHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBrle ucciiegoBarejbcKkHe AeCTBYUA.

UCIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA WHCTPYMEHT IIO3HAHWS,
dbopMynHpoBaTh BOIPOCH, (UKCHPYIOLIME MPOTUBOpEUHe, MpooIemy,
CaMOCTOSTEIIbHO yCTaHABIMBATH HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIOTE3y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHCHHUE;

MPOBOJIUTH TIO CaMOCTOSATEIBHO COCTaBJICHHOMY IUTAaHY HECIIOXHBIHA
AKCIIEPUMEHT, HEOOIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN O0OBEKTOB MEKIY COOOM;
CaMOCTOSTENIbHO (OPMYJIUPOBATH 00OOIEHHSI U BBIBOJBI MO Pe3yjbTaTaM
POBENEHHOTO HAOJIOICHUSI, UCCIIENOBaHUsI, OIICHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TMPOIECCa, a TAaKXKE BBIJBUTaTh
MIPEATNOJIOKEHUS O €r0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora c undgopmanmeii:

BBISIBIISITh  HEJIOCTATOYHOCTh M HM30BITOYHOCTh HMHGOpPMAIINH, JTaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHHUS 3a]1a4H;

BBIOWpATh, aHATU3UPOBATH, CUCTEMATHU3UPOBATH U HHTEPIPETHPOBATH
uHGOPMAITUIO PA3IMYHBIX BUAOB U (POPM MIpEICTaBICHHUS,

BBIOMpaTh (OpMy mTpenacTaBieHus WHOOPMAMK W  WIIIOCTPUPOBATH
permaemMbie 3a7a4d  CXeMaMH, [IuWarpaMmamMu, HWHOW TrpaduKod W UX
KOMOMHAIIUSIMU;

OIICHWBATh HAA&KHOCTh HMHPOPMAIMM IO KPUTEPHUSAM, IMPEIIOKCHHBIM
yUHUTENIEeM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHBHBIC YHHBeEpCAIbHbIe yUdeOHbIE 1eiiCTBUS:

BOCIIPUHHUMATL U (bOpMYHI/IpOBaTB CYXXKACHUS B COOTBCTCTBHUU C YCIOBHAMU
H IeJIIsIMn 06]_HCHI/I$I, SICHO, TOYHO, I'PAMOTHO BbIpa’KaTb CBOIO TOUYKY 3PCHUA



B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHHUS IO XOAY PEIICHHUS
3a/1a4i, KOMMEHTHPOBATh MOJyYECHHBIN PE3yJIbTaT;

e B X0j/ie 00CYXJEHUS 3aJ]aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
npo0sieMbl, pelraeMon 3a/auu, BHICKA3bIBaTh UACH, HAIICIIEHHbIE HA MOUCK
pEelIeHMs, COIMOCTaBIATH CBOM CYXKJIEHHS C CYXACHHSIMU APYIHX
YYACTHHKOB AHanora, OOHapyXuBaTh paziIMyUMe M CXOACTBO MO3ULMUH, B
KOPPEKTHOI opme popMyTupOBaTh pa3HOTIIACHS, CBOM BO3PAKECHHUS;

e TMPEACTABIATh  pE3yibTaThl  pEUIEHUs  3ajJayH, AKCIIEPUMEHTA,
UCCJIeIOBAHUS, TIPOEKTA, CAMOCTOSATEILHO BEIOMPATh (OpPMAT BHICTYILIICHUS
¢ Y4€TOM 3aj1a4 NMPE3eHTAIMU U OCOOCHHOCTEHN ay/IuTOPUH;

e IIOHMMATh U KCIOIb30BATh MPEUMYLIECTBA KOMAaHAHOW M WHIWBHyaIbHOU
paboOTHI NPU PEIICHUN YUYEOHBIX MATEMATUYECKUX 3a/1aY;

e IIPUHUMAThH LIEJIb COBMECTHOM JEATEIBHOCTH, IJIAHUPOBATH OPraHU3aLIUIO
COBMECTHON palOThI, pacmnpeaensiTh BUIbl padOT, JOroBapUBATHCA,
oOCyXIaTh IpPOLECC U Pe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX
JIIOICH;

e yYacTBOBaTh B TIpPyNIOBbIX (opmax paboTsel (0OCyXneHus, oOMeH
MHEHHUSIMH, MO3TOBbIE€ LITYPMbI U JIPYTHE), BHITOJIHATH CBOIO YaCTh pPabOTHI
U KOOPIWHHpPOBAaTb CBOM JEWUCTBUS C JPYTMMU YICHaAaMH KOMaH/IbI,
OLICHMBATh KAauyeCTBO CBOEr0 BKJAJa B OOIMIMA MNPOAYKT MO KPUTEPHUSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryisiTuBHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranusamnus:

e CaMOCTOSITEIBHO COCTAaBIISATH IUIAH, aJTOPUTM PEIICHUs 3a7adyd (WA €ro
4acTh), BBIOMpATh CIIOCOO pPEIIeHUS ¢ YUYETOM HMMEIOIMIMUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBATb U KOPPEKTUPOBATH
BapUAHTHI pEIICHUH ¢ Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, 3MOIIMOHAIbHBIA HHTEJJIEKT:

e BJIAJIETh CIIOCOOAMH CAaMOTPOBEPKH, CAMOKOHTPOJIS MPOIECca U pe3yibTaTa
pEllIeHUs MaTEMAaTUYECKOM 3a1a4H;

e TPEABUAETH TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh IPHU PELICHUH 33/1a4H,
BHOCUTHh KOPPEKTHUBBLI B JICSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBHCTB,
HaWJEHHBIX OLIMOOK, BBISIBICHHBIX TPYJHOCTEH;

e OIICHMBATh COOTBETCTBUE PE3yJIbTaTa JIESITEILHOCTH MOCTABJICHHOM LIENH U
YCIIOBHSIM, OOBSCHATH MPUYUHBI JIOCTHUKCHUS WM HEAOCTHIKEHUS eI ,
HaxXOJIUTh OMMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI



K xonily oOyueHus B 7/ KJjacce OOy4arolIUWCS TOJYYUT CIEAYIOLINE
NPEAMETHBIE PE3YIBTATHI:

Pacmo3naBaTh WM3ydeHHBIE TeOMETpUYECKHE (UTYPBI, OMNPEACISTh UX
B3aMMHOE PpACIIOJIOKEHUE, H300pakaTh TEOMETPUYECKHE (UTYPHI, BBITTOTHITH
YEpPTEKU M0 YCIOBUIO 3adaud. M3mepsATh JIMHEHHBIE U YIJIOBBIE BEJIMYHHBI.
Pemrars 3aaun Ha BBIYMCIIEHUE JITTMH OTPE3KOB M BEJIMYUH YTJIOB.

Jlenath TpyOyrO OIIEHKY JIMHEWHBIX M YTJOBBIX BEIUYHH MPEAMETOB B
peanbHOM KU3HU, Pa3MEPOB MPUPOJHBIX OOBEKTOB. Paznuyarh pasMmepbl 3THX
00BEKTOB IO MOPSIAKY BETUYUHEI.

CtpouTb 4epTekKHU K TEOMETPUUECKAM 3aJa4aM.

[Tonmp30oBaTbCs NpU3HAKAMU PABEHCTBA TPEYTOJBbHUKOB, HCIIOJIb30BATH
MIPU3HAKKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHUU 3a/1a4.

[IpoBOANUTE JTOTHUYECKUE PACCYKICHUS C UCIOJIb30BAHUEM I€OMETPUYECKHUX
TEOPEM.

[Tonmp30oBaThCsd NpU3HAKAMU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOWCTBOM  MEIWaHbl, IIPOBEAEHHOM K  THUIIOTEHY3€  IPSAMOYIOJIBHOIO
TPEYTrOJIbHUKA, B PELIEHUHA T€OMETPUYECKHUX 3a/1a4.

OnpenensiTe napajiebHOCTh MPSIMBIX C TTOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymas. Onpeaensarh NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSTHUM OT TOYEK OJHOM MPSAMOU A0 TOUEK APYTrOU HNPsIMOM.

Pemrats 3a1aun Ha KieT9aTOM Oymare.

[IpoBOUTH BHIYKCIIEHUS W HAXOJUTh YHUCIOBbIE WM OYyKBEHHBIC 3HAYCHUS
yIJIOB B TEOMETPUUYECKMX 3aJa4yax C HCIOJIb30BAHHMEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECECYEHNUH [IBYX MAPAIUICIBHBIX MPSIMBIX CEKylleW. Pemars mnpakTudeckue
3a7]a4¥ Ha HAXOXKJICHUE YTJIOB.

Bnagerp NoHATHEM TE€OMETPUUYECKOIO MECTa TOYEK. YMEThb ONPENEAThH
OMCCEKTPUCY YIJIa U CEPEIUHHBIN NEPIEHIAUKYISP K OTPE3KY KaK TeOMETPHUUECKHE
MeCTa TOYEK.

DopMynUpOBaTH ONMPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUaMmeTpa
OKPYHOCTH, ITOJIb30BaThCS UX CBOMCTBAMHU. Y METh NMPUMEHSTH 3TU CBOMCTBA MPU
pelIeHnY 3a1a4.

Bnagete moHsITHEM ONMMCAHHOW OKOJIO TPEYrOJIbHHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonp3oBaThcs akTamMud O TOM, UYTO OHUCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA TIEPECEKAIOTCS B OJHOM TOYKE, M O TOM, YTO CEpPEIUHHBIE
MEPIEHAUKYIISIPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCA B OJTHOM TOUKE.

Brnagere noHsATHEM KacaTeabHOW K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOU O
NEePIEHANKYJIIPHOCTH KacaTeJIbHON U panyca, IPOBEIEHHOTO K TOUKE KaCaHHUSI.



[Tonb30BaThCA MPOCTEHIIMMU T€OMETPUUYECKUMHU HEPABEHCTBAMU, MOHUMATh
UX NPAKTAYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKHE TTOCTPOCHHS C TTOMOIIBIO LIUPKYJIS U
JINHENKU.

K xoniy oOyuenus B 8 kJjacce OOydyarOmUWCS TOTYYUT CICAYIONINE
MIPEMETHBIC PE3YIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHUJbl YETHIPEXYTOJIBHUKOB, HWX 3JIEMEHTHI,
M0JIb30BAThHCSl UX CBOMCTBAMU MPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHATH CBOMCTBAa TOYKH IEpECcEYEHUs] MEAMAaH TPeyroJibHUKa (LIEHTpa
Macc) B PEIICHUH 33/1a4.

Bnaners noustueM cpenHed JTMHUU TPEYTrOJbHUKA U Tpareluu, IpUMEHSITh
UX CBOMCTBa MpPHU pELICHUH TreoMeTpuyeckux 3anad. llonb3oBaTbesi Teopemoit
daneca ¥ TEOPEMOI O TPOMOPIUOHATIBHBIX OTPE3KaX, MPUMEHSTh UX VISl PEIICHUS
MPAKTUYECKUX 3a]1a4.

[IpuMeHsaTh MpU3HAKU MO00US TPEYTOJLHUKOB B PEIICHUU F€OMETPUUECKUX
3ajad.

[Tonb3oBaTbes Teopemoit Iludaropa st pelieHus TEOMETPUUECKUX U
npakThdeckux 3agad. CTpouTh MaTEMATHYECKYIO MOJENb B IMPAKTUYECKHUX
3a/1ayax, CaMOCTOSITENIBHO JAENIaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIINE IJTUHBI.

Brnagete NOHATUSMU CHHYyCa, KOCMHYyca M TaHIE€HCAa OCTPOro yria
MPSIMOYTOJILHOTO TpeyroibHUKa. [10J1b30BaThCsl STUMH MOHATUIMU JJISI PEIICHUS
MPAKTUYECKUX 33]1a4.

BoruucnsaTs (pa3audHbIMUA CIOCO0aMM) TUTOMIAAL TPEYTOJIbHUKA U TUIOIAIH
MHOTOYTOJIbHBIX ~ (uUryp (MONb3ysiCh, TJ€ HEOOXOAUMO, KaJIbKYJISITOPOM).
[TpuMeHsTh MOTyYEeHHbIE YMEHUS B MPAKTUYECKUX 3a7adax.

Brnanerr NOHSATHUSAMH BIMCAaHHOTO M IEHTPAJIBHOTO YTJa, HCMOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YTiaX, yIrilax MEXIy XOpJaMH (CEKYIIHUMU) U yTIe MEXIY
KAacaTeJIbHOU U XOPJIOU IPH PELIEHUH T'€OMETPUYECKUX 3a/1a4.

Brnaners MoOHATHEM ONHUCAHHOTO YETHIPEXYTOJIbHUKA, MMPUMEHSTh CBOICTBA
OTMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEIICHUH 3a]1a4.

[IpuMeHsTh MOTyYEeHHBIC 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTUYECKUE
MOJIEH JUIs 3a7a4 PeaIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TpPUMEHEHUEM TMOA00WsS M TPUTOHOMETPUHU (TIOJIB3YACh, TJe HEOOXOAMMO,
KQJIBKYJISITOPOM).

K xoHmy oOyuenuss B 9 kiacce oOydaromuics TOJYYUT CIEIYIOLINE
peAMETHBIE PE3YIIbTaTHhI:

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMM OCTPHIX YIJOB, HAXOAUTh C HX
MIOMONIBIO PA3JIMYHBIE AJIEMEHTHI MPSIMOYTOJIBHOIO TPEYTOJbHUKA («pEILICHUE



IOPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KaJIbKYJISATOPA) JJIUHBI
Y YTJbI 7151 HETAOJIMYHBIX 3HAYECHUH.

[Tonb30BaTbes popmynamMu MPUBEAECHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUISl HAXOXKJIEHUS COOTHOIIEHUH MEXAYy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMU.

Hcnonbs30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJIsl HAXOXACHUS pa3InYHbIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTOJIbHUKOBY»), NPHUMEHSATh HX NpH
pELIEHNU T€OMETPUYECKUX 3a/1ay.

Brnagerp moHsTHsAMH — mpeoOpa3oBaHHS — MOJOOHUS, COOTBETCTBEHHBIX
AJIEMEHTOB NOJ00HBIX (uryp. [lonb3oBaThCsi CBOMCTBAMHU 1TO00MS POU3BOJIBHBIX
¢uryp, yMmMeTb BBIYMCIATH JUIMHBI U HAXOAWUTh YIJIbI y TNOJOOHBIX QUIYp.
[IpuMeHsATh cBoMCcTBAa MOAOOMS B MPAKTUYECKUX 3ajayax. YMETb HIPHBOJIUTH
MpUMEpPBI NOJAOOHBIX (PUTYP B OKPYKAIOIIEM MUDPE.

ITonb30BaThCA TEOPEMAMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEICHUH
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeJIbHOM.

[Tonb30BaThcs BEKTOpaMH, MOHUMATh UX TEOMETPUUECKHH M (PU3NYECKUIl
CMBIC]I, MPUMEHATh HMX B PEIICHUH TIEOMETPUUECKMX M (U3HYECKUX 3a]ad.
[IpuMeHsTh CKaIIpHOE MPOU3BEICHUE BEKTOPOB JJIs1 HAXOKIEHUS JJIUH U YTJIOB.

ITonp30BaTbCcd METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €ro B
pPELIEHUH T€OMETPUYECKUX U ITPAKTUYECKUX 3a/a4.

Brnagets NOHATHSMHU NMPAaBWIBHOIO MHOTOYTOJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTU OKPY>KHOCTH W PaJMaHHON MEphI yria, yMETh BBIYUCIATH ILIOIIA]Ib
Kpyra u ero yacteil. [[puMeHaTh nmosy4eHHble YMEHUS B TPAKTUUECKUX 3a7auax.

Haxomute ocu (WM LEHTPBI) CUMMETPUU (PUTYp, TPUMEHSTH IBUKCHUS
IUIOCKOCTH B MPOCTEMIINX CITydasiX.

[IpuMeHATh MONy4YeHHbIE 3HAHUS HA MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJEIU IS 33/1a4 peaibHOM )KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHUS
C TPUMCHEHHEM IIOJ00MS W TPUTOHOMETPHUECKUX (YHKIUN (MOJIB3YACH, TIIC
HEO0OXO0IMMO, KAIBKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM ugposbie
Ne ni/m pasi Kourpoubnubie | IIpakTuyeckue (mudpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
IIpocreiime reoMmeTpudeckue GuUrypsl u
P . P duryp bub6mnoreka [IOK
1 WX CBOMCTBa. MI3MepeHne reoMeTpruIecKux 14 1
https://m.edsoo.ru/7f415e2e
BEJIMYUH
bub6mnoreka [IOK
2 T 22 1
PEYTOILHIIH https://m.edsoo.ru/7f415e2e
3 [TapannenbHble npsMble, CyMMa YIJIOB 14 1 bubnnorexa HOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyKHOCTb U KpyrT. [ 'eomeTrpuueckue 14 1 bubnuoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
bu6mmoteka [IOK
5 II 606 i 4 1
OBTOPCHHE, ODODIICHIE SHAHHH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 5 0




8 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie | Ilpakruyeckue (wipp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
. bubmuorexa [JOK
1 4 12 1
CERPEXyTOHBHIIH https://m.edsoo.ru/7f417e18
Teopema @aneca u Teopema o
2 [IPOIIOPLIMOHAIBHBIX OTPE3KaX, IOA00HBIE 15 1 buGnnorexa LIOK
poriop P ’ https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKHU
[Tnomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u i[/IHOFO OHH:HEIX ¢bur 14 1 bubmmorexa LIOK
peyr yr P- https://m.edsoo.ru/7f417e18
[Tnomaau nono6HbIX puryp
4 Teopema [Tudaropa u Hauamna 10 1 bubnuotexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpYKHOCTH. BrincanHble u
5 OIIMCaHHBIC YETBIPEXYTOJIbHUKH. 13 1 bubmuoreka [IOK
Kacarenbnbie k okpyxkHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKXHOCTEH
but6mmorexa [IOK
6 IT 606 7 4 1
OBTOPEHHUE, ODODIICHHE SHAHHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 68 6 0




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabubie | Ilpakruueckue (ipp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Tpuronomerpus. Teopembl KOCHHYCOB U 16 1 bu6nuoreka [IOK
CUHYCOB. PelieHne TpeyroibHIUKOB https://m.edsoo.ru/7f41al2c
5 [TpeoOpaszoBanue noaobus. Merpuueckue 10 1 bubmmoreka [JOK
COOTHOUIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubnnorexa [JOK
B 12 1
3 CHTOPH! https://m.edsoo.ru/7f41al2c
bubmnorexa [JOK
4 9 1
JlexapToBbI KOOPAMHATHI Ha MJIOCKOCTH httos://m.edsoo.ru/7fA1a12c
[IpaBusibHBIE MHOTOYTOTBHUKH. [[rHA
5 01? YKHOCTH U ILJIO y; b Kpyra g 8 Bubnuorexa LIOK
Py H Hv pyra. https://m.edsoo.ru/7f41al2c
Boruncnenue miomanen
6 JIBUOKESHWUSI TITIOCKOCTH 6 Bubnmorexa [IOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 7 5 bubnuotexa [JOK
3HAHWI https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0
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