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OCHOBHOE€ 00111€€e 00pa3oBaHMe
CocraBnieHa B cooTBeTcTBHH ¢ DeepaabHON padboueit
IpOrpaMMOM OCHOBHOTO OOIIIET0 00pa30BaHus 10 YUeOHOMY
npeamery «Maremarukay
st 5-9 kimaccoB 00pa3oBaTEIbLHBIX OPTaHU3AINI.



HOACHUMTEJBHASA 3AIIMCKA

I'eomeTpuss Kak OJHMH M3 OCHOBHBIX pa3J€iOB IIKOJIbHOM MaTEeMaTHKH,
MMEIOIINA CBOEH 1ENbl0 00ECIeYnTh U3YYEHHE CBOWMCTB M pa3MepoB (UIYp, HX
OTHOLIEHUMH M B3aUMHOE PACHOJIOKEHHE, ONUPAETCd Ha  JIOTHYECKYIO,
JIOKa3aTeIbHYI0 JMHUIO. [[eHHOCTh HM3ydeHHs] TEOMETPUM HA YPOBHE OCHOBHOIO
o011ero 00pa3oBaHUs 3aKJII0YAETCS B TOM, YTO OOYUaIOIIUICS YUYUTCS POBOIUTH
JIOKa3aTEIbHBIE PACCYKIECHUS, CTPOUTH JIOTUYECKUE YMO3AKIFOYEHNS, TOKA3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, MPOBOJIUTH
pacCcyX IeHus «OT TMPOTUBHOIO», OTJIMYATh CBOMCTBA OT IPU3HAKOB,
dbopMyIMpOBaTh OOPATHBIC YTBEPKICHUS.

Bropoii 1menpr0 u3y4yeHHs TE€OMETPHUM SIBJISETCS HCIOJB30BAaHHE €€ Kak
WHCTPYMEHTA MpPU PELIEHUN KAK MaTeMaTUYECKHX, TaK M IMPAKTUYECKUX 3ajady,
BCTPEYAIOMIMXCS B peadbHOM Ku3HH. OOydaromuiicss MOMKEH HayYUThCS
OTIPEACTUTh TEOMETPUUECKYI0 (DUTYpy, OMHCATh CIIOBAMHU JAHHBIM YEepTEXK WIH
PUCYHOK, HAMTH IUTOIIA/Ib 36MEIBHOTO YYaCTKa, PACCUUTATh HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOTO Kabens Wiu TpeOdyemble pa3Mephl rapaxka JJis aBTOMOOWIIS.
OTOMYy COOTBETCTBYET BTOpAasl, BBIYUCIUTEIbHAS JIMHMS B M3yYEHHH TI'€OMETPUU.
[Ipu pemieHuu 3agad MPAKTUYECKOTO XapakTepa OOYYaIOUIUIICS Y4YUTCA CTPOUTH
MAaTeMaTHYECKHE MOJEIM PpEANbHBIX JKMU3HEHHBIX CHUTyallud, IPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATH aJICKBATHOCTh MOJYYEHHOTO PE3YJIbTATA.

KpaitHe BakHO MOAYEPKMBATH CBSI3U T€OMETPUM C JAPYTUMHU y4eOHBIMU
npeIMeTaMu, MOTUBUPOBATDH UCIIOJIB30BATh OMPECIICHUS TEOMETPUUECKUX PUTYD
U TOHATHM, JEMOHCTPUPOBATH NPUMEHEHUE MOJYyUYEHHBIX YMEHUU B (U3UKE U
TEXHUKE. OTH CBs3u HauOosiee SpPKO BUIHBI B Temax «Bekropsi»,
«Tpuronomerpuueckne COOTHOIIEHUs», «Mertox koopauHat» U «Teopema
[Tudaropar.

VYyebnniii kypc «['eoMeTpusi» BKIIOYAET CIIEAYIOUIUE OCHOBHBIE pa3JIeiibl
comepxkanusi: «l'eomerpuueckue GuUrypsl W UX CBoOWCTBay, «M3MepeHue
F€OMETPUYECKUX  BEJIMYMH», «JleKapTOBBI KOOPAMHATBI HAa  IJIOCKOCTHY,
«Bekrope, «/IBrxenus miockoctu», «IIpeoOpazoBanus mogoOus».

Ha u3yuenue yue6Horo kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiiacce
— 68 yacoB (2 Jaca B HeJeN0), B 8 Kilacce — 68 yacoB (2 yaca B HEZEN0), B 9 Kiiacce
— 68 yacoB (2 4yaca B HEJENIO).



COJEPKXAHME OBYUYEHUA
7 KUIIACC

HauanbHble nonstua reomerpun. Touka, npsiMasi, OTPE30K, Jdyd. YT0JI. Busl
yriioB. BeprukanbHble u cMexHblE yIuIbl. buccekrpuca yrma. Jlomanas,
MHOTOYyroJIbHUK. [[apanneapbHOCTh U NEPIEHINKYISIPHOCTD IPSIMBIX.

CummMmetpuuHnble Gurypbl. OCHOBHBIE CBOMCTBa 0ceBOl cuMMmeTpuu. [Ipumepst
CUMMETPHH B OKPYKaIOIEM MHUDE.

OCHOBHBIE NOCTPOEHUSA C MOMOULIBIO LUPKYJSI U JIMHEUKH. TpEyrojabHUK.
BricoTa, Mennana, OuccekTpuca, MX CBOMCTBA.

PaBHOOeApeHHBII W PaBHOCTOPOHHUN  TpPEyrojbHHKHA. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpPHU3HAKK PABHOOEAPEHHOrO TpeyrojibHUKA. llpu3Haku
PaBEHCTBA TPEYTOJbHHUKOB.

CBolicTBa ¥ IPU3HAKY NTapaJUIEIbHBIX NPsAMbIX. CyMMa yIjIOB TPEYrOJIbHHKA.
Bneninue yrisl TpeyroiapHUKa.

[IpsamoyronbHblii  TpeyroapHUK. CBOWCTBO MEIHMAaHbBl IPSMOYTOJBHOTO
TPEYTOJIbHUKA, TPOBEAEHHOM K TUNOTEHY3€. [[pU3HaKy paBeHCTBA MPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpsMOYTOJIbHBIN TPEYTOJBbHUK € yIIIOM B 30°.

HepaBencTtsa B reoMerpuu: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yrie W OoJibIIEel CTOPOHE TPEYroJbHUKA.
IleprieHIMKYISAp U HAKIIOHHAS.

I'eomerpuyeckoe MmecTo TOYEK. buccekTtpuca yriaa H - CepeAUHHBIN
IIEPIICHIUKYJISIP K OTPE3KY KaK FT€OMETPUYECKUE MECTA TOYEK.

OKpy’KHOCTb W Kpyr, XOpJla M JIHAMETP, HX CBOMCTBA. B3anmmHoe
pPacnoJIOKEHUE OKPYXKHOCTH M nIpsiMoil. KacarenbHas m ceKylas K OKPY’KHOCTH.
OkpyXHOCTb, BHOHMCaHHass B yroj. BrnucaHHas W omnucaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KIIACC

YerpipéxyronbHuku. Ilapamnenorpamm, ero pusHaky U CBOMCTBa. YacTHbIE
Cllyyau MapajuieiorpaMMoB (IIPsIMOYTOJIBHUK, pOMO, KBaApar), UX NpPHU3HAKH U
cBoiicTBa. Tpamemusi, paBHOOOKas Tpamerusi, €€ CBOWCTBA W MPU3HAKH.
[IpssmoyrosibHas Tpanenus.

Meron yaBoeHuss Mmeauansl. LlenTpanbHas cumMmerpusd. Teopema Daneca u
TeopeMa O MPONOPLIMOHAIBHBIX OTPE3KaAX.

CpenHue TUHUM TPEYroJibHUKA U Tpanenuu. LIeHTp Macc TpeyrojibHUKA.

[Tonobue TtpeyrosbHUKOB, Kod(pdunueHT mnoaoous. I[lpusznaku mnomoOus
TpPeyroJibHUKOB. [IprMeHeHne no1o0us npu perieHud NPaKTUYECKUX 3a/1a4.



CpoiicTBa MIomaned reoMeTpudeckux ¢uryp. @opMynsl A TUIOMIAAH
TPEYyroJibHHKA, MapajuiesiorpaMma, pomOba u Tpaneuuud. OTHOILIEHHE IUIOLAAEH
no100HBIX (UTYP.

Beruucnenue miomanei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenune teopembl Iludaropa npu pemeHun
PAKTUYECKUX 3a]1a4.

CHHyC, KOCHHYC, TaHI'€HC OCTPOro yrIJjla IPSIMOYT'OJIBHOI'O TPEYTrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. TpuroHomerpuuyeckue GyHKIUU
yriioB B 30, 45 n 60°.

BnucanHble U IEHTpaIbHBIE YTIIbIL, YTOJ MEXKAY KacaTeJIbHON U XOPIOH. YTIIbI
MEXAY XOpAaMH M CEKyIIMMH. BIHCaHHBIE M ONHUCAHHBIE YETHIPEXYTOJBHUKH.
B3aumnoe pacnonoxenue AByX OKpykHocTei. Kacanue okpysknoctei. OOmiue

KacaTeJbHBIE K IBYM OKPY’KHOCTSIM.
9 KUIIACC

Cunyc, kocuHyc, TaHrenc ymioB or 0 go 180°. OcHoBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. POPMYIIBI TPUBEACHUS.

Pemenune tpeyronsHukoB. Teopema KOCHHYCOB U TeOpeEMa CUHYCOB. Pemenue
NPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomodus. [Togobue COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bekrop, anuHa  (MOAyJb)  BEKTOpa,  COHAMNPABICHHbIE  BEKTOPBI,
IIPOTHBOIIOJIOKHO HAMPABIICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMM HaJ BEKTOpaMH. Pa3noxkeHne BeKTopa II0 JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopaunaTel BekTopa. CKalsipHOE NpPOU3BEACHHE
BEKTOPOB, IPUMEHEHUE JUUIS HAXOXKIACHUS JJIMH U YTIIOB.

JlekapTOBBI KOOPIMHATHI HA IUNIOCKOCTU. Y PABHEHUS NIPSIMOM U OKPY>KHOCTH B
KOOpPJIMHATAaX, MEPECCYCHUE OKPYKHOCTEW M NPSIMBIX. METoJ KOOpAMHAT U €ro
MIPUMEHEHUE.

[IpaBunbHBIE MHOIOYTOJIBHUKU. JUITMHA OKPY)KHOCTH. I panycHas u paguaHHas
Mepa yIJIa, BBIYMCIEHME JUIMH AYr OKpyxHocTeil. I[lmomane kpyra, cekropa,
CerMeHTa.

JIBUKEeHUsl TJIOCKOCTH W BHYTPEHHHE CUMMETpUU (uryp (dJI€MeHTapHbIe
npenacrasienus). [lapamnensubiil nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«I'eomeTpus» XapaKTepU3yOTCS:

1) naTpuoTnyecKoe BOCIUTAHHE:

IPOSIBICHHEM MHTEpeca K IPOLNUIOMY M HACTOSALIEMY POCCHUUCKON
MaTE€MaTUKH, LEHHOCTHbIM  OTHOUIEHHWEM K  JIOCTH)KEHHSIM  POCCUHCKHX
MaTEMaTUKOB U POCCUMCKOM MaTEeMaTHYECKOM ILIKOJbI, K HCIIOJIb30BAHUIO 3TUX
JOCTHKEHHUM B IPYrUX HayKaxX U MPUKIATHBIX chepax;

2) rpakaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMIOJHEHUIO 00S3aHHOCTEN IPpayKJaHUHA U pealn3allii ero
nopaB, IMPEJICTaBICHHUEM O MAaTEMaTHYECKUX OCHOBaX (PyHKIIMOHUPOBAHUS
pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEIYp TPakIaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K O0CYKICHHUIO ITUUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTHKEHUN HayKd, OCO3HAaHUEM BaXKHOCTH
MOPAJIbHO-3THYECKUX TPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PpEIIEHWU MPAKTUYECKUX 3a]ay
MaTEMaTUYECKON HAIPaBIEHHOCTH, OCO3HAHUEM BAaXKHOCTH MaTEMaTHYECKOIO
oOpa3oBaHMsl Ha NPOTSHKEHUM BCEH JKUM3HM JI YCNEUIHOW Npo(ecCHOHAIbHOU
JESITEeIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM U
OCTPOEHUEM UHIAUBUYAIBHON TPAEKTOPUH 00pa30BaHUs U )KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYeCcKOe BOCTIUTAHHUE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIHPHUATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3a7ad, PEUICHUH, pacCyX JACHUI, YMEHHIO BUIETh
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTallUe B JIEATEIIbHOCTH Ha COBPEMEHHYI) CHCTEMY Hay4HbIX
IpeCTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHS YEJIOBEKA, TPUPOIBI U
oOmiecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HayKH Kak cQepbl 4YellOBEYECKOU
NEeSATENbHOCTH, ATANoOB €€ Pa3BUTHS M 3HAYMMOCTU IS PA3BUTHS LIMBUIM3ALINH,
OBJIAJICHUEM S3bIKOM MAaTEMATUKH U MaTEMATHYECKOU KYJbTYypOH KaK CpEJICTBOM
NO3HAHUA MHpA, OBJAJECHUEM MPOCTEUIIMMH HaBBIKAMHU HCCIEI0BATEIbCKON
NEATENBHOCTH;



6) ¢usnmueckoe BocnuTaHHMe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAJIBHOIO 0JIATOMOJIYYHA:

TOTOBHOCTBIO MPUMEHATH MAaT€MaTHYECKHE 3HAHUS B HHTEPECAX CBOETO
3I0pOBbs, BEAEHUSA  370pOBOro  oOpa3a  KU3HM  (3I0pOBOE  IHUTAHHE,
cOaaHCUPOBAHHBIM PEKUM 3aHATUH U OTIBIXa, peEryyspHas Quandeckas
aKTUBHOCTH), C(OOPMUPOBAHHOCTHIO HaBbIKA PEPIIEKCUU, TPU3HAHUEM CBOETO MpPaBa
Ha OLIMOKY M TaKOTI'o e MpaBa APyroro 4eJioBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHUE:

OpHEHTallMeN Ha MPUMEHEHNE MaTEMAaTUYECKUX 3HAHUH JIUIS PELICHMS 3aa4 B
00J1aCTH COXPaHHOCTH OKPY>KAIOIIEH Cpe/ibl, JITAHUPOBAHUS TOCTYIIKOB M OLEHKH
UX BO3MOXHBIX ITOCJIEICTBUHN JJIs1 OKPY KArOIIEeH Cpeibl, OCO3HAHUEM INI00AILHOTO
XapakTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX PEelICHHUs;

8) ajanTanusa Kk M3MEHAIOIMMCH YCJIOBMAM COLMAJIBHON U NPHPOIHOH
cpeabl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBHUSAX HEOIPEACIEHHOCTH, IOBBIIICHUIO
YPOBHsI CBOE€M KOMIIETEHTHOCTH YEPE3 NPAKTUYECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y JPYTuX JIOJIEH, NpHOOpEeTaTh B COBMECTHOW JAESITEIbHOCTU
HOBBIE 3HAHUS, HABBIKUA U KOMIIETEHIIMH U3 OTbITA APYTHX;

HEOOXOJUMOCTBIO B (OPMHUPOBAHMM HOBBIX 3HAHWHW, B TOM YHUCIE
(GopMyIUpOBaTh UIEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SBJIECHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaThb JCPUIUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEMH, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYyalHl0, BOCIHPUHHMMATH
CTPECCOBYIO CUTYyallMI0 KakK BBI30B, TPEOYIOLIUI KOHTpPMEp, KOPPEKTUPOBATH
NPUHUMAEMbIC PEIIeHUs M AeHCTBHs, (OPMyIHpPOBATh M OICHUBATh PHUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAITPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble 10rnyeckue 1eucTBUA:

« BBUBIITh U XapPAaKTEPU30BaTh CYLIECCTBEHHBIE NPU3HAKA MAaTEMaTHYECKHX
OOBEKTOB, MOHATUN, OTHOIICHUH MEXAYy MOHIATUIMH, (DOPMYIUPOBATH
omnpelereHus  NOHATHM, YCTaHaBIMBAaThb  CYLIECTBEHHBIH  MPHU3HAK
Kjaccu(ukanuu, OCHOBaHUS MJig OOOOIIEHHS W CpaBHEHUS, KPUTEpUU
IIPOBOJIMMOTIO aHAJIU3A;

+ BOCIpUHUMATh, (OPMYyJIHpPOBaTh M  NPEOOPA3OBbIBATh  CYKICHUS:
YTBEPAUTEIbHbIE WU OTpPULIATEIbHbIE, €AMHUYHbIC, YacTHbIE W OOUIME,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aWMOCBS3M U
OpoTUBOpeurss B (akTax, JAHHBIX, HAOMIOAEHUSAX U YTBEPKICHUSX,
npeajaraTb KpUTEPUH JJIsl BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;
JieJlaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, AEIYKTUBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUEHHUH, YMO3aKJIFOUEHH 110 aHAJIOTUH;

pa30OupaTh J0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPKIACHUM (MpsAMbIE U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOSITEIbBHO HECIIOXKHBIE JOKA3aTelbCTBa
MaTeMaTHYeCKUX (akToOB, BBICTPAUBATh aAPryMEHTALUIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPDI, 000CHOBBIBATH COOCTBEHHBIE PACCY KICHMUS;
BBIOMpATh CMOCOO penieHus y4dyeOHOM 3adauu (CpaBHUBATH HECKOJBKO
BApUAHTOB peEUIeHMs], BBIOMpaTh HauOoJiee MOAXOMAMN ¢ Yy4ETOM
CaMOCTOSTEJIHO BBIICJIEHHBIX KPUTEPUEB).

ba3oBble HCCJIeA0BATECIbCKHC I[eﬁCTBHﬂI

UCIIOJIb30BaTh BOIMPOCH KaK HMCCIICIOBATCILCKUNA WHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOMPOCHL, (PUKCUPYIOIIME MPOTUBOPEUHE, MPOOIeMY,
CaMOCTOSITCIILHO ~ YCTaHABJIMBATh HCKOMOE U JaHHOE, (OpPMHUpPOBATH
THIIOTE3Y, apIYMEHTHPOBATH CBOO IMMO3HIIMIO, MHECHUE;

IPOBOJMWTH IO CaMOCTOSATEIbHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIN
IKCMIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE TI0 YCTAHOBICHUIO 0COOEHHOCTEH
MaTeMaTHIECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;
CaMOCTOSTEIIEHO (hOPMYJITHUPOBATh OOOOICHUS W BBIBOJBLI IO pE3yJbTaTaM
MPOBEAEHHOTO HAOJIFOCHMS, HWCCIICIOBAaHMS, OIICHUBATH JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHU;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE IPOIECCa, a TAKKE BBIIBHUTAThH
IIPEJIIOJIOKEHHUS O €T0 PA3BUTHUN B HOBBIX YCIIOBHSX.

PabGora ¢ unpopmanmeii:

BBISIBIISITh  HEJIOCTATOYHOCTh M U30BITOYHOCTh WH(GOpMAIUHU, JIaHHBIX,
HEOOXOMMBIX JIJISl PEIICHHUS 3a]1a4H;

BBHIOMpaTh, AHAIMU3UPOBATH, CHUCTEMATU3UPOBATh U HHTEPHPETUPOBATH
nH(pOpMAIINIO Pa3IMUHBIX BUJIOB U (POPM MpEICTABICHUS;

BbIOMpaTh (GOpMy MpeacTaBieHUs HHPOPMAMK UM WJUTFOCTPUPOBATH
pemnraemMpie 3a7aydl  CXeMaMH, IuarpaMmamMi, WHOW TrpaduKod W UX
KOMOHWHAILIMSIMU;

OLICHMBATh HAJAEKHOCTh HMHPOPMALIUM [0 KPUTEPHUSIM, MPEATIOKEHHBIM
yuHuTeseM Uiu chOPMYITUPOBAHHBIM CAMOCTOSITENHHO.

KOMMyHI/IKaTI/IBHbIe YHuBEpPCAJIbHbBIC y‘leﬁﬂble IlCﬁCTBPIﬂZ

BOCIIPUHUMATD U (bOpMyJ'II/IpOBaTB CYXKICHUA B COOTBETCTBHUU C YCIOBUAMU
" O CJIsIMU 06IH€HI/IH, SICHO, TOYHO, I'PAMOTHO BbIpAKaTh CBOIO TOYKY 3PCHUA



B YCTHBIX U MHCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJIy pEIICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYyYE€HHbBIN PE3yJIbTaT;

B X0J1e 00CYXACHHS 3a]]aBaTh BOIPOCHI MO CYLIECTBY 00CYK/Ia€MON TEMBI,
po0JIeMbl, pelIaeMoi 3a/1auu, BHICKAa3bIBaTh UJI€U, HAlIEJICHHBIE HA TOUCK
pELIEHUs, COTTOCTABIISITH CBOU CYXKIEHUS C CYKIECHUSIMU APYTUX YUaCTHUKOB
Jyanora, OOHapy>KMBaTh pa3jiuuvMe W CXOJICTBO TMO3UIIUHA, B KOPPEKTHOM
dbopme hopMynMpoBaTh pa3HOIIacHsi, CBOU BO3PAKEHUS,;

MPEACTABIIATH PE3YJIbTaThl PELICHUS 3a/1a4, SKCIEPUMEHTA, UCCIIEIOBAHMS,
MIPOEKTa, CAMOCTOSITEIHLHO BHIOMPATh (POPMAT BBHICTYIUICHHS C YIETOM 3a1a4
NPE3EHTALMU U OCOOEHHOCTEN ayIMTOPHH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON U MHAUBUIYAJIbHON
paboThI IPH PENICHUHN YUYeOHBIX MAaTEMaTUYECKHUX 3a]1a4;

OPUHUMATh 1I€JIb COBMECTHOM JESITEIBHOCTH, IUIAHHUPOBATH OPraHU3ALMIO
COBMECTHOM paboThl, pacmpeaeyisiTh BHUILI pPadOT, JAOrOBapUBaThCA,
o0cyXaaTh MPOIECC U PE3yabTaT pabOThl, 0000IIaTh MHEHUS HECKOJIbKHX
JIIOJICH;

y4acTBOBaTh B TIpPyHmnoBbIX (opmax paboTel (0OCyxaeHus, 0OMEH
MHEHUSIMUA, MO3TOBBIC IITYPMBI U IPYTHE), BHIMOJIHATH CBOIO YaCTh Pa0OTHI
U KOOPJAMHHMPOBATH CBOM JIEUCTBUS C JPYTUMHU WICHAMH KOMAaH/IbI,
OIICHMBATh KayeCTBO CBOETO BKJAJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
chOpMyIHPOBAHHBIM YYACTHUKAMHU B3aUMOJCHCTBHS.

PeFYJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH

CaMoopraHmaunﬂ:

CaMOCTOSTENIbHO COCTaBJIATH IUJIAaH, AJTOPUTM pELIEHUs 3a1ayu (WU €ro
4acTbh), BBIOMpPATh CHOCOO pPELIEHUS C y4ETOM HMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHUPOBATH
BapUaAHThI pEUIEHUH C Y4ETOM HOBOW MH(OpMaLIUU.

CaMOKOHTPOJIb, SMOIMOHAJIbHbIN HHTE/VIEKT:

BJIJIETh CIIOCOOAMM CaMOIPOBEPKHU, CAMOKOHTPOJISI ITpoliecca U pe3yiibTara
pelieHnss MaTeEMaTUYECKOM 3a/1a4H;

IPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTD IIPU PELICHUHU 3a/1a4H,
BHOCUTh KOPPEKTHBBI B J€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB,
HalICHHBIX OIINOOK, BBISBIEHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IIOCTABJIEHHOM LIEJIH U
YCIIOBHSIM, OOBSICHATh NPHUYMHBI JTIOCTHKEHUS WJIM HEJOCTH)KEHHS LIEIH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

IHPEJAMETHBIE PE3YJIbTATDBI



K koHny oOyueHus B 7 KJjacce oOydaromMiics TMOJYYMT CJEAYIOLIUE
IIPEAMETHBIE PE3YIIbTATHI:

Pacno3HaBaTh W3y4Y€HHbIE T€OMETPUYECKHE (QUIYpBl, ONpPENeNsATh HX
B3aMMHOE pacCIoOJIOKEHUE, H300pakaTb TIE€OMETPUUYECKHE (UTYypbl, BBINOIHAThH
YEPTEkKU 110 YCIOBUIO 3a/1aui. MI3MepATh TMHENHHbIE U YIVIOBBIE BEJIUYMHBL. Pemarh
3a/1a4M Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenate rpyOyi0 OILIEHKY JMHEHWHBIX W YIJIOBBIX BEJIWYUH MPEIMETOB B
peanbHOM KU3HM, Pa3MEPOB MPUPOJIHBIX O00BEKTOB. Paznuuarh pa3Mepbl ATHX
OOBEKTOB MO NOPAIAKY BEIUYUHBI.

CTpouTh 4EpPTEXKHU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaTbCsd NpPU3HAKAMU PABEHCTBA TPEYTOJBHHUKOB, WCIOJIB30BAThH
IPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUH 3a1a4.

IIpoBONUTE JIOTMYECKHUE DPACCYKIAECHUS C HMCIOJIB30BAHMEM TI€OMETPHUYECKHUX
TEOPEM.

[lonp30BaThCAd NpU3HAKAMU PABEHCTBA MPAMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJUaHbl, TPOBEAEHHON K THIIOTEHY3€ IPSIMOYTOJIBHOI'O TPEYTOJIBHUKA,
B PELIEHUH I'€OMETPUYECKUX 3a1aY.

Onpenenars napamieabHOCTh OPSIMBIX C IOMOIIBIO YIVIOB, KOTOPbIE 00pa3yeT
¢ HUMH cekymas. OnpeaensaTe NapajuiebHOCTh NMPAMBIX C NOMOIIBIO PAaBEHCTBA
PACCTOSTHUM OT TOYEK OJHOM MPSIMOM 10 TOYEK JAPYroM IPsSMOM.

Pemrars 3amaun Ha KiteTyaToi Oymare.

[IpoBOANTH BHIYMCIICHUS M HAXOAUThH YHCIIOBbIC U OYKBEHHbIC 3HAUCHHUS yTJIOB
B T€OMETPUYECKHUX 3a/1a4ax C HMCIIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIBHUKOB M
MHOTOYI'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX NpPHU IEPECEUYECHUU JABYX
IapajuIeNIbHBIX IIPSAMBIX CEKyIIer. Pemars npakTudeckue 3a1a4m Ha HaXOKACHHE
YTJIOB.

Biagets NOHATHEM TIeOMETPUYECKOrO MECTa TOYEK. YMETh ONpPEAEIATh
OMCCEKTpUCY yIJla U CEpEAMHHBIN NMEPIEHANKYJIISAP K OTPE3KY KaK FEOMETPHUUECKHE
MECTa TOYEK.

@opMyJIMpOBATh OINPEIEIEHUs OKPYXXHOCTH M Kpyra, XOpAbl M AUaMeTrpa
OKPY>KHOCTH, MOJIb30BATHCSI UX CBOMCTBAMH. Y METh IIPUMEHSATH 3TH CBOMCTBA MPU
pelIeHnH 3a1a4.

Brnaners moHsATHEM ONMCAaHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHTp. llomp3oBaThcs (pakTamMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB
TPEYTOJbHUKA TIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, YTO CEpPEIVWHHBIC
NIEPIIEHIUKYJIAPHI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCs B OJHOM TOUKE.

Brianers noHsTHEM KacaTelbHON K OKPYKHOCTH, ITOJIb30BATHCSI TEOPEMOU O
NEPIEHINKYJISIPHOCTH KacaTeJIbHOW U paanyca, IPOBEAEHHOIO K TOUKE KACAHUS.



ITonb30BaThCA MPOCTENIIMMH T€OMETPHUUECKMMU HEPABEHCTBAMH, TOHUMATh
UX IPAKTUYECKUNA CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOESHUS C MOMOUIBIO LIUPKYJIS U
JIMHENKHU.

K xonmy oOydenus B 8 kJjacce oOyd4aromuics TMOJMYYUT CIEAYIOIINE
IpEeIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJbl YETHIPEXYTOJBHUKOB, WX 3JIEMEHTHI,
II0JI30BAThCS UX CBOMCTBAMU IIPU PELIEHUU T€OMETPUUYECKUX 3a1a4.

[IpuMeHATh CBOMCTBA TOYKM MEPECEUEHUs MEIUaH TPEyrojpHUKa (LEHTpa
Macc) B pELIECHUH 3a/1ay.

Brnaners noHsTHEM CpelHEN JIMHUM TPEYTOJIbHUKA U TPANEUU, TPUMEHSITh UX
CBOWCTBA P PELIEHUU TeoOMEeTprUUeCKUX 3a1ad. [lonp30Barscsa Teopemont Parneca
U TEOPEMOH O NPOMOPLHUOHAIBHBIX OTpPE3Kax, MPUMEHATh HX Ui PELIEHUs
MPaKTUYECKHX 3aJ1ay.

[IpuMeHATh NPU3HAKK 000U TPEYTOJbHUKOB B PEIIEHUHU F€OMETPUUYECKHUX
3ajad.

[Tonb3oBaTbea Teopemoil Iludaropa mng pemieHuss TE€OMETPUUYECKHX U
npakTU4YecKux 3a1ad. CTpOUTh MaTEMATUYECKYIO MOJIETb B TPAKTUYECKUX 3aj]layax,
CaMOCTOSITENIbHO JeNaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JIJTUHBI.

Biagete nNOHATMSAMH CHHYyCA, KOCHMHYCa M TaHIE€HCAa OCTPOrO yria
MPSIMOYTOJIBHOTO TPEYroyibHUKA. [lob30BaThCsi 3TUMHM MOHATUAMM U1l pELIEHUS
NPAKTUYECKUX 3a]1a4.

Boruucnsats (pa3nuyHbIME CIIOCOOAMH) TIJIOMIAL TPEYrOJbHUKA U TUIOMIATN
MHOTOYTONBHBIX  GuUryp (MONB3YySCh, TJ€ HEOOXOAUMO, KAJIbKYJIATOPOM).
[IpuMeHATH MOTy4YEHHbIE YMEHHS B IPAKTUYECKUX 3aadax.

Brnagets NOHATUSMU BIHMCAHHOTO W LEHTPAIBHOTO YIJIA, HUCIOJIb30BaTh
TEOPEMBbI O BIMCAHHBIX yTilaX, yIrilax MEXIy XOpAaMH (CeKYIIMMU) U yTIIe MEXIY
KAacaTeJIbHOW U XOPJIOU MPU PEIIEHUH T€OMETPUUYECKUX 3a1ay.

BrageTe NMOHATHEM ONKUCAHHOIO YETBIPEXYTOJIbHHKA, NMPUMEHSTh CBOWCTBA
OMKMCAHHOTO YEThIPEXYTOIbHUKA MIPU PEILICHUH 3a/1a4.

[IprMeHATh MONMYYEHHBIE 3HAHUSA HA MPAKTUKE — CTPOUTh MATEMAaTHYECKHE
MOJEIIH JUIs 3374 PealibHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TpUMEHEHUWEM MOoA0OUsS U TPUTOHOMETPUHU (TOJB3YSCh, A€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K xonmy oOydenuss B 9 kJjacce o0Oy4aromuics TMOJIYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YJIbTATHIL:

3HaThb TPUTOHOMETPUYECKUE (PYHKIIMM OCTPBIX YIJOB, HAXOJIUTh C HUX
MOMOIIBIO PA3JIMYHbIE 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTroidbHUKA («pelieHue



IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaXoauTh (C MOMOIIBIO KAJIBKYJIATOPA) JUTHHBI
Y YTJIbl JJ1s1 HETAOJMYHBIX 3HAYEHUH.

[Tonb3oBaTbesa GpopMysIamMu MPUBEACHHUSI © OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJECTBOM JJISI HAxXO0XKJEHUS COOTHOUIEHWA MEXIAYy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMM.

Hcnonb30BaTh TEOPEMBbI CHHYCOB M KOCUHYCOB ISl HAXOXKACHHS Pa3IMYHbIX
AJIEMEHTOB TPEYIroOJbHUKA («PEIICHHE TPEYTrOJIbHUKOB»), NPUMEHSATh HUX MpU
pELIEHH T€OMETPUYECKUX 3aad.

Bnagers noHsTusiMu npeoOpa3zoBaHus 000, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX ¢uryp. Iloap3oBarbcsi cBOMCTBaMU MOJOOMS MPOU3BOJBHBIX (UTYD,
YMETh BBIUUCIATH JJIMHBI M HAXOAWUTh YIJIbl Y MOJN00HBIX (Quryp. [IpuMeHsTsh
CBOMCTBa MOMOOMS B MPAKTUYECKUX 3ajJadyax. YMEThb IPUBOAUTH MPHUMEPHI
NMoI00HBIX (PUTYp B OKPYKAIOIIEM MHUPE.

[Tonb30BaThca TEOpEMaMu O MMPOU3BEIECHUH OTPE3KOB XOP/I, O IPOU3BEICHUN
OTPE3KOB CEKYLIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30oBaThcs BEKTOpaMH, MOHUMATh MX T€OMETPUUYECKUN U (U3HUECKUI
CMBIC]I, NPUMEHATh HMX B PEIICHUH TIEOMETPUYECKHX U (PU3NYECKHX 3aj]ad.
[IpuMeHATh CKalsipHOE TPOU3BEACHUE BEKTOPOB JIJIs1 HAXO0KEHUS JUIMH U YTJIOB.

[Tonp30BaThCAa METOIOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSTH €r0 B PEUICHUN
Ir€OMETPUYECKHUX U NPAKTUYECKUX 3aa4.

Biagete NOHATHSAMU NPABUIBHOTO MHOIOYTOJIBHHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBl YT OKPYXHOCTH W DPAJMAaHHOW MEpbl yria, YMEThb BBIYMCIATH ILJIOLIAJb
Kpyra u ero yacteil. [I[puMeHsTh NoJydeHHbIE YMEHUS B IPAKTUYECKHUX 33/1a4ax.

Haxomuth ocu (WM LEHTPHI) CUMMETPUU (PUTYp, NPUMEHSTH JBUKEHUS
IJIOCKOCTH B MPOCTEHIINX CIyYasix.

[IpuMeHATh MONy4YEHHBbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEMaTHUYECKHE
MOZENH JIA 3a7a4 pEeAJIbHOW KU3HU U MPOBOAUTH COOTBETCTBYIOLINE BHIYMCICHHUS
C NPUMEHEHUEM MOAOOUS M TPUTOHOMETPUYECKHX (PYHKIHMM (MOJb3ysACh, TIe
HEO00XO0JIUMO, KaIbKYJISTOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC

HaumeHnoBaHue pa3iesioB U TeM

KoanuyecTBo 4acosB

Ne n/m Kontpoasnsie | IIpakTn
MPOrpaMMsbl Bcero
padoThbI padoThbI
[Ipocreiimme reomerpuueckue GUTypsl U
1 UX CBOMCTBA. MI3MepeHrne reoMeTpuyecKux 14
BEJIMYMH
2 TpeyroabHUKN 22 1
3 [lapannenbHbie NpsiMbIE, CYMMa YIJIOB 14 |
TpeyrojbHUKa
4 Oxpy>xHOCTb U KpyT. ['eomeTpuueckue 14 |
MOCTPOEHUS
5 [ToBTOpEHME, 0000IICHUE 3HAHUI 4 1
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

[NPOTPAMME




8 KUIACC

HanmenoBanue pa3ieiioB U TeM

KoanuyecTBo 4acoB

Ne i/m Konrpoabusie | Ilpakrn
nporpamMmmal Bcero
padoThI padoTsbI
1 YeThIpEXyroIbHUKU 12 1
Teopema Paneca u Teopema o
2 MIPOMOPITMOHANIBHBIX OTpPE3KaX, MOJ00HBIC 15 1
TPEYTOJIbHUKA
[Tnomane. Haxoxaenue miomanein
3 TPEYTOJILHUKOB ¥ MHOTOYTOJIbHBIX (QUTYP. 14 1
[Tnomaau nonoOHBIX GuUryp
4 Teopema ITudaropa u Hauana 10 |
TPUTOHOMETPHUHU
VYTIIIbl B OKPY’KHOCTH. BrincanHbie u
5 OIMCAaHHBIE YETHIPEXYTOJbHUKH. 13 |
KacarenbHble k okpyxHocTH. Kacanue
OKpY>KHOCTEHN
6 [ToBTOpeHue, 006001IeHIE 3HAHMIA 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0




9 KUIIACC

KonuyectBo 4yacos
HaumenoBaHue pa3iesioB H TeM
Ne n/m Konrpoabusie | IlpakTn
NPOrpamMMbI Bcero
padoThI padoThbI
1 Tpuronomerpus. Teopemsl KOCHHYCOB U 16 1
CUHYCOB. Peienne TpeyroibHUKOB
) [TpeoOpaszoBanue nogodus. Metpuieckue 10 1
COOTHOUIEHUS B OKPY’KHOCTH
3 Bekrtopsl 12 1
4 JlexapToBbl KOOPAMHATHI HA IIJIOCKOCTH 9 1
[IpaBunpHBIE MHOTOYTOJIBHUKU. J[JTHA
5 OKPY>KHOCTH M TUIOIIA/Ib KpyTa. 8
Beruucnenue miomanen
6 JIBUKEHUS TIIOCKOCTH 6
. [ToBTOpeHue, 0600MICHME, 7 )
cHUCTeMaTU3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I1O 63 6 0

[MPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

KoHTpoJLHBIE
Bcero P
padoThI

IIpakTHyeckne
padoThbI

Hdan

U3y

[Ipocreiire reomeTpudecKre
00BEKTHI

MHOFO}’FOHBHI/IK, JJOMaHas

CMeXHBIE U BCPTUKAJIBHBIC YTJIbI

CMeXHBIC U BCPTHUKAJIbHBIC YI'JIbI

CMeXHbBIE U BCPTUKAJTIBHBIC YTJIBI

CMeKHbIE U BEPTUKAJIBHBIE YIJIbI

CMeXHBIC U BCPTUKAJIBHBIC YTJIbI

03| N | DN

CMeXHbBIE U BCPTUKAJTIBHBIC YTJIBI

[UREEU R (U (—Y

W3mepeHue JIMHEWHBIX U YIVIOBBIX
BEJINYMH, BBIYUCIICHUE OTPE3KOB U
YTJIOB

10

N3Mepenne TMHEMHBIX U YIJIOBBIX
BEJIMYNH, BBIYUCIICHUE OTPE3KOB U
YIJIOB

11

N3MepeHne TUHEMHBIX U YTJIOBBIX
BEJIMYMH, BEIYMCIICHUE OTPE3KOB 1
yTJIOB




12

W3mepeHnne TMHENHBIX U YTIIOBBIX
BEJINYUH, BBIYUCIICHUE OTPE3KOB U
yIJIOB

13

[Tepumetp u momans ¢uryp,
COCTaBJICHHBIX U3
PSIMOYTOJIbHUKOB

14

[epumeTp u miomans Guryp,
COCTaBJIEHHBIX U3
IPSIMOYTOJIEHUKOB

15

ITonsiTHE O paBHBIX
TPEYTOJIbHUKAX U [IEPBUYHBIE
IIPEICTABIICHUS O PABHBIX

burypax

16

Tpu npu3HakKa paBeHCTBa
TPEYTOJIbHUKOB

17

Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB

18

Tpu npu3Haka paBeHCTBa
TPEYTOJIBHUKOB

19

Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB

20

Tpu npu3Haka paBeHCTBA
TPEYTOJIbHUKOB

21

Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB

22

[Ipu3Haku paBeHCTBA
HNPSMOYTOJIBHBIX TPEYTOJIbHUKOB




[Ipu3Haku paBeHCTBA

23 IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
CBolicTBO MeUaHbI

24 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MPOBEIEHHON K TUIIOTEHY3€
CBoIicTBO MeIHaHbI

25 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEIEHHON K TUIIOTCHY3€

%6 PaBHOOGeipeHHBIE U
PaBHOCTOPOHHUE TPEYTOJIbHUKU

7 [Ipu3Haku u cBOMCTBA
PaBHOOEPEHHOIO TPEYTOJbHUKA

73 [Ipu3Haku u cBoOCTBA
paBHOOEPEHHOTO TPEYTOJbHUKA

29 [Ipu3Haku u cBOMCTBA
PaBHOOEPEHHOIO TPEYTOJIbHUKA

30 HepaBenctBa B reomeTpuu

31 HepasenctBa B reometrpun

32 HepasenctBa B reomerpuu

33 HepaBeHnctBa B reomeTpuu

14 [IpssMOYTONBHBIN TPEYTOJIIBHUK C
yriom B 30°

35 [IpssMOYyTONBHBIN TPEYTOJIBHUK C
yriiom B 30°

16 KonTponbHas pabota 1o reme

"TpeyronbHUKH"




37

[TapaienbHble IPSMBIE, UX
CBOMCTBA

38

ILaTeiit noctynar EBkinna

39

Hakpect nexaiuue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIC [IPU TIEPECEUECHUN
[apaJuIeIbHBIX MPSAMBIX CEKYyILEH

40

HaKpCCT JICKaIue,
COOTBETCTBCHHBIC U
OOIHOCTOPOHHUC YTJIbI,
O6pa3OBaHHBIe Ipu NnepeceUCHNU
MmapaJuiCJIbHbIX IIPAMBIX CGKYH_[CI\/'I

41

Hakpect nexarniue,
COOTBETCTBEHHBIC U
OJIHOCTOPOHHUE YTJIbI,
o0Opa3oBaHHbBIE TPU TIEPECEUCHUH
napasuieIbHBIX MPSMBIX CEKyIen

42

Hakpect nexamue,
COOTBCTCTBCHHBIC U
OIHOCTOPOHHUC YTJIbI,
00pa30BaHHbIE MPH NIEPECEUECHUU
NapaJuIeIbHBIX NPSMBIX CEKYyILEH

43

Hakpect nexamue,
COOTBCTCTBCHHBIC U
OJIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NIPH NIEPECEUEHUU
NapaJuICIbHBIX NPSMBIX CEKYyILEH




[Ipu3Hak napamienbHOCTH
IIPSIMBIX YEPE3 PABEHCTBO

44
paccTosHUI OT TOYEK OJTHOU
IIPSIMOM 10 BTOPOU IIPSAMOi
[Ipr3Hak napajuieabHOCTH

45 IPSIMBIX Y€PE3 PAaBEHCTBO
pPacCTOSAHUI OT TOYEK OJTHOU
IIPSIMOM 10 BTOPOM IIPSAMOi

46 Cymma yTJIoB TpeyrojibHUKa

47 CyMmMa yrIJIoB TpeyroJibHUKa

48 Breminue yribl TpeyrojabHuKa

49 Bueninue yribl TpeyrojabHUKa
KonTponbnas padbota no teme

50 "[TapanienpHble MpsIMbIE, CYMMa
YIJIOB TPEYroJibHUKA"

51 OKpy>KHOCTB, XOPJBI U JUAMETD,
UX CBOMCTBA

52 KacarenbHast K OKpyKHOCTH

53 OKpY’>KHOCTb, BIIUCAHHAS B YTOJI

54 OKpy’KHOCTb, BIIUCAHHAS B YTOJI

55 [Tonsarue o I'MT, npumeHeHue B
3aza4ax

56 [Tonsatue o 'MT, npumeHeHue B

3a7a4ax




buccekTpuca u cepeIuHHBII

57 NEPIEHANKYIISIP KakK
TEOMETPUUECKHUE MECTA TOUEK

58 OKpy’KHOCTb, OIIMCAaHHAs OKOJIO
TPEYroJIbHUKA

59 OKpy’>KHOCTb, OTTIMCAaHHAs! OKOJIO
TpPEYrojabHUKA

60 OKpy’KHOCTb, BIIUCAHHAs B
TPEYTrOJIbHUK

61 OKpy’KHOCTb, BIIUCAHHAs B
TPEYTrOJIbHUK

2 [Tpocreiine 3anaun Ha
MOCTPOEHHUE

63 IIpocreiimne 3anaun Ha
IIOCTPOEHUE
KonrponbHas pabora no reme

64 "OKpy>KHOCTb U KpYT.
I'eomerpuyeckne nocrpoeHus"
[ToBTopenue n 06001IEeHNE

65 3HAHUW OCHOBHBIX MTOHATHN U
METOJIOB Kypca 7 Kiacca

66 Wrorosas koHTposbHas paboTa
[ToBTopenue n 0600IIEeHNE

67 3HAHUW OCHOBHBIX MTOHATUHN U

METOJIOB Kypca 7 Kiacca




68

[ToBTOpEeHHe u 06001ICHIE
3HAHWI OCHOBHBIX IIOHATUU U
METO/IOB Kypca 7 Kiacca

OBIIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

68




8 KUIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoTsbI

IIpakTHyeckue
padoThI

Jla

U3y

[Tapannenorpamm, €ero Npu3Haku 1
CBOICTBa

[Tapannenorpamm, ero mpu3HaKku U
CBOMCTBA

[Tapannenorpamm, €ero nNpu3Haku 1
CBOICTBa

YacTtHble cyuan
napaJuIeJIorpaMMOB
(mpssMOYTOJILHUK, pOMO, KBapar),
VX NPU3HAKU U CBOMCTBA

YacTHble ciiydan
napasuIeJIorpaMMOB
(IpsIMOYTOJIEHUK, pOMO, KBapar),
UX MPU3HAKU U CBOMCTBA

YacTHble ciiydan
napajuieorpaMmmMoB
(IpsIMOYTOJILHUK, pOMO, KBapar),
MX IPU3HAKHU U CBOMCTBA

Tpaneuuns

PaBHOOOKasI 1 IPAAMOYTOJIbHAS
Tpamnenuu




PaBHOOOKas U IPSIMOYTOJIbHAS

9
Tpaneuun
10 Merton yaABOEHUs MEAUAHBI
11 [lenTpanbHasi cCHMMETpUS
b Konrponsnas padora mo reme
"YeThIpEXyTroIbHUKN"
13 Teopema ®aneca u TeopemMa o
IIPOMOPIIMOHAIIBHBIX OTPE3KAX
14 CpenHsist TMHUS TPEYToJIbHUKA
15 Cpenusisg TuHUS TPEYroJIbHUKA
16 Tpaneuus, e€ cpeqHss TMHUSA
17 Tpaneuus, e€ cpeqHss IMHUA
18 [IponopiimoHanbHbIE OTPE3KHU
19 [IponopimoHanbHbIE OTPE3KU
20 Llentp Macc B TpeyrojibHUKE
21 [Tono6HbIE TPEYTOIBbHUKH
” Tpu npusHaka nogodus

TPCYTrOJIbHUKOB




Tpu npusHaka nogoous

23
TPEYTOJIbHUKOB

24 Tpu npuzHaka noxodus
TPEYTroJbHUKOB

25 Tpu npusHaka mogoous
TPEYTOJIbHUKOB

%6 [Ipumenenue nmoxodus mpu
peIIeHNH MPAaKTUYECKUX 3a/1a4

7 KoHnTtponbHas pabora 1o Teme
"TlomoGHBIE TPEYTrONbHUKA"

73 CBolicTBa IIOMIaAeH
reoMeTpHUYeCKUuX Quryp

29 DopMyJIbl 114 TI0LIAAN
TPEYTOJIbHUKA, TTapaJlJIeIorpaMma

30 DopMyITBI IS TUIOMIAIN
TpeyrojbHHKA, Mapajjenorpamma

31 DopmyJIbl U1 TUIOIIAN
TPEYTOJIbHUKA, TapaJlJIeiorpaMma

1 DopMyITBI IS TUIOMIAIN
TPEeyroJbHHKA, MMapajjierorpamma

1 DopMyIIbl 14 TI0HIAAN
TPEYTOJIbHUKA, TapaJlJIeiorpaMma

34 Brruncnenune niomaneil CoKHBIX
¢buryp

35 [Tnomamu ¢puryp Ha KIeT4aTon
Oymare

36 [Tnomanu monoOHBIX Guryp

37 [Mnomaau nogo6HbIX huryp




38

3amaun ¢ MPaKTUIECKUM
CoJIepIKaHuEeM

39

3aa4M ¢ IPaKTUYECKUM
coJiepKaHueM

40

Pemrenne 3amay ¢ MOMOIIBIO METOIA

BCIIOMOTaTeILHOM IIomaau

41

KonTponbHast pabota mo Teme
"ITnomans"

42

Teopema I[Tudaropa u eé
IIPUMEHECHUE

43

Teopema [Iudaropa u eé
IIPUMEHEHUE

44

Teopema I[Tudaropa u eé
[IPUMEHEHUE

45

Teopema [Tudaropa u eé
pUMEHCHHE

46

Teopema I[Tudaropa u eé
IIPUMEHEHUE

47

Ornpenenenue
TPUTOHOMETPUYECKUX (PYHKIIUN
OCTpPOTO yTJia MPsIMOYTOJIBHOTO
TpEYroJabHUKa,
TPUTOHOMETPUUCCKHUE
COOTHOLICHUA B IPAMOYT'OJIBHOM
TPEYTrOJIbHHUKE

48

OCHOBHOE TPUTOHOMETPUIECKOE
TOXIECTBO




OCHOBHOE TPUTOHOMETPUYECKOE

49
TOKJIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO
KoHnTponbHas pabota 1o Teme
51 "Teopema ITudaropa u Havara
TpUTrOHOMETpHUH"
5 Bnucannble U ieHTpaIbHbIE YTIIbI,
YroJl MeKly KacaTeIbHOM U XOpJI0H
53 BnucanHnble U ieHTpasIbHbIE YTIIbI,
YIoJl MEK1y KacaTeIbHOM U XOpJI0H
54 BnucanHbIe U IEHTpaJIbHBIE YIIIbI,
YIoJl MEKly KacaTeIbHOM U XOpJI0H
55 VYrisl MeXAy XOpAaMu U CEKYIIMMHU
56 VYrubl MeXAy XOpAaMu U CEKYILIUMHU
Bnucannble u onvicaHHbIE
57 YETBIPEXYTOJIBHUKH, UX ITPU3HAKU U
CBOMCTBA
BnucanHble 1 onucaHHbIE
58 YeThIPEXYTOJbHUKHU, UX IPU3HAKYU U
CBOMCTBA
Brnucannble u onvcaHHble
59 YEeTBIPEXYTOJILHUKH, UX NTPU3HAKU U
CBOMCTBA
[IpumeHeHne CBOMCTB BIMCAHHBIX U
60 OIMCAaHHBIX YEThIPEXYTOJIbHIUKOB

IIPU PEIIEHUN T€OMETPUYECKHUX
3a1a4




[IpumeneHne cBOMCTB BOMCAHHBIX U
ONMCAaHHBIX YETHIPEXYTOJIBHUKOB

ol IIPU PELLIEHUU T€OMETPUIECKUX 1
3a1a4y

2 BzanmHoe pacnosnokeHue aByx 1
OKpPY’KHOCTEH, 001111e KacaTelbHbIe

63 Kacanue oxpyxHocTteit 1
KontponbHas paboTta 1o reme

64 "VT1IBl B OKpY’)KHOCTH. Brincanusie 1
U OIMCaHHbIE YEThIPEXYTOJbHUKN"
[loBTOpEHNE OCHOBHBIX OHATHH U

65 METOJIOB KYpCOB 7 U 8 KJIacCOB, 1
0000111eHIe 3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATHH U

66 METO/IOB KYpCOB 7 U 8 KJIaCCOB, 1
00o011eHue 3HaHu|

67 Htorosast KOHTpoJIbHAs paboTa 1
[ToBTOpEHNE OCHOBHBIX MOHATHH U

68 METO/IOB KYpCOB 7 U 8 KJIacCOB, 1
00o0011eHue 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




9 KUIIACC

Koan4yecTBOo 4acoB

Ne Han
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3y
padoThI padoTsbI
Ornpenenenue
1 TPUTOHOMETPUYECKUX (PYHKITHIA 1
yraos ot 0° no 180°
2 DopmyJibl TPUBEICHUS 1
3 Teopema KOCHHYCOB 1
4 Teopema kocuHycoB 1
5 Teopema KOCHYCOB 1
6 Teopema cuHycOB 1
7 Teopema cuHyCcOB 1
Teopema cuHycoB |
9 Haxoxnenue nnvH CTOpoH U 1
BEJIMUUH YIJIOB TPEYTOJIbHUKOB
10 Peienue TpeyroyibHUKOB 1
11 Pemenue TpeyroapHUKOB 1
12 PeieHue TpeyroJbHUKOB 1




13

Pemrenne TpeyroibHUKOB

14

HpaKTI/I‘-IeCKOC IMPUMCHCHHUEC TCOPEM
CHUHYCOB U KOCUHYCOB

15

[TpakTHueckoe NpuMeHEHHE TeOpeM
CHHYCOB M KOCHHYCOB

16

Konrponsnas padora no reme
"Pemienne TpeyroiabHUKOB"

17

[TonsiTre 0 MpeoOpa3oBaHUU
moxoous

18

COOTBETCTBEHHBIE JIIEMEHTHI
no1I00HBIX (UTYp

19

CoOTBETCTBEHHBIE 3JIEMEHTHI
noJ1I00HBIX (Uryp

20

TeopeMa 0 IpoOU3BECHUH OTPE3KOB
XOp, TEOpEMA O MPOU3BEICHUN
OTPE3KOB CEKYIINX, TEOpeMa O
KBaJpaTe KacaTelabHOU

21

Teopema o mpou3BeIeHUH OTPE3KOB
XOpJ, TeopeMa O IPOU3BEICHUN
OTPE3KOB CEKYILUX, TEOpeMa O
KBaJpare KacaTeJIbHON

22

Teopema o pon3BeICHUH OTPE3KOB
XOp/I, TeOpeMa O MPOU3BEICHUU
OTPE3KOB CEKYIIHX, TeOpeMa O
KBaJ[paTe KacaTelIbHOU

23

[IpruMeHeHre TeopeM B pEIICHUHN
FEOMETPUUYECKUX 3a]1a4




[IpuMeHeHne TeopeM B pelieHun

24 FEOMETPUUYECKUX 3a]1a4

75 IIpuMeHeHHEe TeopeM B pelIeHUun
F€OMETPUUYECKHX 3a]1a4
KoHnTponbHas pabota 1o Teme

2% "IIpeobpa3zoBanue noao0usl.
Metpuueckre COOTHOLIEHHUS B
OKpy>kHOCTH"
OrnpeneneHre BEKTOPOB.

27 DU3NYECKUI U TEOMETPUUECKUI
CMBICJI BEKTOPOB

73 CnoxxeHue ¥ BBIYMTaHUE BEKTOPOB,
YMHO>KE€HHE BEKTOPA Ha YUCIIO

29 CnokeHue ¥ BBIYUTaHHUE BEKTOPOB,
YMHOXKEHHE BEKTOPA Ha YUCIIO

30 CnoxxeHue ¥ BBIYUTaHUE BEKTOPOB,
YMHO>KE€HHE BEKTOPA HA YUCIIO

31 Paznoxxenue BexkTopa no ABym
HEKOJUTMHEAPHBIM BEKTOpaM

32 Koopaunatsl BekTopa
CxansgpHoe Mpou3BEACHUE

33 BEKTOPOB, €r0 MPUMEHEHUE IS
HAXOXKJEHUS JUIMH U YTJIOB
CkansipHoe pou3BeIeHUE

34 BEKTOPOB, €r0 MPUMEHEHHUE IS

HaxXO0XACHUA OJIWH U YIJIOB




Pemenue 3agad ¢ moMomibo

35
BEKTOPOB

16 Pewrenue 3ama4 ¢ OMOIIBIO
BEKTOPOB

37 [IpuMeHeHre BEKTOPOB ISt
peteHust 3a1a4 GU3NKA

18 KonrponbHas padora no reme
"Bektopsr"

39 JlexkapTOBBI KOOpIMHATBI TOYEK Ha
IUIOCKOCTH

40 YpaBHeHHE MPAMOI

41 YpaBHeHUE NPAMOit

42 YpaBHEHHE OKPYKHOCTH

13 Koopaunats! Touek niepeceyeHus
OKPYKHOCTH U NPSIMOU
Meto KOOpAMHAT IIPU PEIIEHUU

44 reOMETPUYECKHX 3a/1ad,
IIPAKTUYECKUX 3a7a4
MeTto KOOpAMHAT IPU PEILIEHUN

45 reoOMETPUYECKUX 3a/1ay,
IIPAKTUYECKUX 3a7a4
Meroa KOOpAMHAT NPU PELLICHUH

46 F€OMETPUUYECKHX 3a/1ad,

MMPAaKTHYCCKUX 3aa4




KonTponbhas pabota no teme

47 "JlexkapTOBbl KOOPAMHATHI Ha
IUIOCKOCTH"

43 [TpaBrIIBHBIE MHOTOYTOJIBHUKH,
BBIUMCJICHUE UX JJIEMEHTOB

49 Yucno n. JInrHa oKpyKHOCTH

50 Yucno w. JlnHa OKpy>KHOCTH

51 JnmuHa 1yTv OKpY>KHOCTH

52 Pangnanunas mepa yrna

53 [Inomanp kpyra, ceKkTopa, CErMeHTa

54 [Imomaae kpyra, CEKTOpa, CErMEHTA

55 [Inomans kpyra, cekTopa, CErMeHTa

56 ITousiTne 0 IBM)KEHUH IIOCKOCTH

57 [TapamienpHbIN IEPEHOC, IOBOPOT

58 ITapannenbHbIN IEPEHOC, HOBOPOT

59 [TapamienpHbIi IEPEHOC, TOBOPOT

60 [TapannenbHbli IepeHoc, IOBOPOT

61 [IpuMeHeHne NBUKEHUN IIPU

PECLICHUHU 3a1a4




62

Kontponbras pabota mo temam
"IIpaBHJIbHBIE MHOTOYTOJIBHUKH.
OxpyxHOCTb. JIBH>KEHUS
IUIOCKOCTH"

63

[ToBTOpEeHue, 0600IICHNHE,
CUCTEMAaTH3aINs 3HAaHUH.
H3mepenne reomeTpudecKux
BeNMYMH. TpeyronbHuKu

64

[ToBTOpEeHME, 00600IICHME,
CHUCTEMaTU3allis 3HAHUI.
[TapannensHbie 1
NEPHEHANKYJISIPHBIE PSIMbIE

65

[ToBTOpEeHME, 0600IICHME,
CHUCTEMaTH3allis 3HAHUIA.
OKpy»XHOCTb U KpPYT.
I'eomeTpuueckue nocTpoeHUSI.
VYIbl B OKPY’KHOCTH

66

[ToBTOpEeHME, 00600IICHNE,
CHUCTEMaTH3allis 3HAHUI.
BrincanHble ¥ ONMKMCaHHEIC
OKPYKHOCTH MHOTOYTOJIbHHKOB

67

Htorosas KOHTpoJbHAs paboTa

68

[ToBTOpEeHuE, 0600IICHNHE,
CHCTEeMaTHU3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68







YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOJINYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPChBI U PECYPCBI CETH

HUHTEPHET
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