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IHOACHUTEJIBHAA 3AIINCKA

Pa6ouas mporpamma ydebnoro Kypca «['eomerpus» 06a30BOro ypoBHSA AJIs
oOyuvaromuxcs  7-9  kmaccoB  paspabotaHa Ha  ocHoBe — DeaepanbHOIO
rocyapCTBEHHOT'O 00pa30BaTEIbHOTO CTaHAApPTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMCHHBIX MHPOBBIX TPCOOBAaHUM, TPEABABIACMBIX K
MaTeMaTHYeCKOMy OOpa30BaHUIO, W TPAAUIAA POCCUHCKOTO 0O0pa3oBaHMUA.
Peanuzanms mporpaMMbpl 00€CIICUMBACT OBJIAJICHHE KITIOUCBBIMH KOMIICTCHITUSMH,
COCTABJISIFOIITAMH OCHOBY JUTSI CAMOPA3BHUTHS W HEMPEPHIBHOTO OOpa30oBaHUA,
IIEJIOCTHOCTh  OOIMIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIIBHOTO Pa3BUTHSA
JIUYHOCTHU 00YYArOIIMXCS.

['eomeTpusa Kak OJWH W3 OCHOBHBIX pa3AC/IOB IIKOJbHOM MaTEMATHKH,
UMEIONIMIA CBOCH MEIbI0 00CCTICUNTh M3YUEHWE CBOWCTB W pa3MepoB (UTYp, WX
OTHOIIICHUI W B3aUMHOE PACHOJIOKEHHWE, OMUPACTCI HAa  JIOTHYECKYIO,
JIOKA3aTEIbHYI0 JIMHUIO. [[€eHHOCTh M3yUeHUs T€OMETPUM HA YPOBHE OCHOBHOIO
00111ero 00pa3oBaHUs 3aKIIIOYAETCA B TOM, YTO OOYUAIOIIUKACS YUUTCS MPOBOUTH
JIOKA3aTEIbHbIE PACCYKICHHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUCHHUS, TOKA3bIBATh
WCTUHHBIC YTBEPXKICHUS W CTPOUTh KOHTP MNPUMEPHI K JIOKHBIM, MPOBOJUTH
pacCy X JeHUsd «OT MPOTUBHOrO», OTJIMYATh CBOMCTBA OT  MPU3HAKOB,
(hopmyupoBaTh OOpPATHBIC YTBEPIKICHHUA.

Bropo#i 1enb0 M3yueHHs TEOMETPUM SBJISETCS MCIOJIb30BAaHHE €€ Kak
WHCTPYMEHTA TPHU PEUICHWM KaK MATEMATHUECKUX, TaK U MPAKTUUYECKUX 3ajady,
BCTPCUAKOIINXCS B peajbHONW Ku3HU. OOydaroluics AOMKEH HAyYUThCA
OTIPENICNTATh TEOMETPUUECKYIO (PUTYPY, ONMHMCATHh CIAOBAMHU JAHHBIA YEPTEXK WIIH
PUCYHOK, HAWTH MJIONIAJb 3€EMELHOTO YUACTKA, PACCUUTATh HEOOXOIUMYIO JUTUHY
OTNITOBOJIOKOHHOTO KabeNns Wiu TpeOyeMmble pa3Mepbl Tapaxa i aBTOMOOWIIA.
DTOMY COOTBETCTBYET BTOpPAs, BHIYMCIUTEIbHAA JIMHUS B U3YUCHHH T€OMETPHUH.
[Ipu pemeHun 3anay MPAKTHUYECKOTO XapakTepa OOyYarOIIUMHCS YUUTCS CTPOUTH
MaTE€MaTUYECKUE MOJICM  PEATbHBIX OKM3HCHHBIX CHUTyallud, MPOBOJUTH
BBIYMCJICHUS U OLICHUBATh aICKBATHOCTh MOJYYEHHOTO PE3YJIbTaTa.

Kpaithe BaxxHO MOMYEPKUBATH CBA3M TEOMETPUM C JAPYTMMHU YUYEOHBIMU
npeaMeTaMi, MOTHBHPOBATH UCIIOJIb30BATh OMPECIICHHS TEOMETPHUSCKUX (puryp
U TIOHATHH, JNEMOHCTPUPOBATH NMPUMEHCHWE TONYYECHHBIX yMEHUH B (u3MKe u
TEXHUKE. OTU CBA3M HamboJjiee SAPKO BUAHBI B TeMmax «BekTopbi»,
«Tpuronomerpuueckne cooTtHomeHusa», «Meron koopauHaty u «Teopema
[Tudaropay.

YueOHbiit kypc «l'eoMeTpHs» BKIIOUAET CJECAYIOIIME OCHOBHBIC Pa3Jieiibl
comepxanusi. «['eomerpuueckne Qurypsr u wx cBoicTBay, «l3Mepenue



T€OMETPUUYCCKAX  BENMUMHY», «JleKapTOBBI KOOPAWHATHI HA  IUIOCKOCTHY,
«BekTopbi», «/[BuxkeHus miockoctny, «IIpeodpazoBanusa noaoousy.

Ha usyuenue yueOHoro kypca «I'eometpus» oroautcs 204 vaca: B 7 kiacce
— 68 gacos (2 ywaca B Henmenmo), B 8 kiacce — 68 gacoB (2 waca B Henmenmo), B 9
kiacce — 68 acos (2 yaca B HEJEINIO).



COIEP/KAHUE OBYYEHUA
7 KUIACC

Hauanbhbie noHsaTus reometpun. Touka, npamasi, OTPE30K, Jiyd. Yronu. Bumabt
yrioB. BeprukaneHble W CMEXKHBIE YIJbl. buccektpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapajiiebHOCTh U MEPIEHANKYIAPHOCTh MPSAMBIX.

Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOHCTBA OCEBOH CHMMETPHH.
[TpuMepsl CHUMMETPUH B OKPYKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOCHUS C TIOMOIIBID HUPKYJSA U JUHEHKH. TpeyroiabHUK.
BricoTa, MeanaHa, OMCCEKTPHCA, UX CBOMCTBA.

PaBHOOepeHHBIT ¥ PAaBHOCTOPOHHUI  TpeyrojibHUKH. HepaBeHCTBO
TPEYTOJbHUKA.

CoiicTBa W TpU3HAKA PaBHOOECAPECHHOrO TpeyrojbHuka. llpuzHaku
PABEHCTBA TPEYTOJIbHUKOB.

CaoiicTBa U MPU3HAKK NAPAUICIbHBIX MPAMBIX. CyMMa yIJIOB TPEYTOJbHUKA.
BHeninue yriibl TpeyroabHUKA.

[IpsimoyronbHBIM  TpeyrojbHUK. (CBOWCTBO MeEAUaHbl MPSIMOYTOJIbHOTO
TPEyrojbHUKA, NOpoBeAEHHOW Kk  rumoreHy3e. [Ipu3Haku  paBeHCTBa
MPAMOYTOJIbHBIX TPEYTOJIBHUKOB. [IpsAMOYTOoiabHbIN TPEYroabHUK C yrioMm B 30°.

HepaBeHncTBa B reoMeTpuUM: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOU, TeopeMa O 0OJibIlIeM YIji€e M OOJIbIICH CTOPOHE TPEYroJibHUKA.
[lepneHauKyIsAp ¥ HAKJIOHHAS.

['eomeTpuueckoe MecTo TOUeK. bHCcekTpuca yriia HW  CEpEeAMHHBIN
MEPICHANKYJISIP K OTPE3KY KaK Fr€OMETPUUYECKUE MECTA TOUCK.

OKpy>KHOCTh W Kpyr, XOopJa MW JAMAMETpP, HUX CBoHcTBa. B3anmHoe
PacCIoI0KEHUE OKPYKHOCTH W mipsaAMoid. KacarenbHas U ceKyilas K OKPYKHOCTH.
OKpy>KHOCTb, BIHCAaHHAsA B Yyroj. BrnucaHHas W ONHCaHHAA OKPY>KHOCTH

TPEYTOJIbHUKA.
8 KIIACC

Uetepéxyronpauku. [lapannenorpamm, ero npusHaku u cBoiicTBa. YacTHbie
Cllydau TapajuIeiorpaMMoOB (TIPSAMOYTOJIBHUK, poMO, KBajapaT), WX TPU3HAKHA WU
cBoiictBa. Tpamenusa, paBHOOOKas Tpaneuusa, €€ CBOHCTBA M MPU3HAKHU.
[TpsimoyrosibHasA Tpaneuus.

Meron yasoenuss meauansbl. [lenTpanbHas cummerpus. Teopema Paneca u
TeopeMa O MPOMOPLHUOHATIbHBIX OTPE3KAX.

CpenHue TUHUM TPEYTroJibHUKA U Tpaneuu. LI{eHTp Macc TpeyroabHUKa.

[TomoGue TpeyrompHUKOB, KO3 dumuent nomodus. Ilpu3Hakum momoOus
TPEyrojbHUKOB. [[puMeHeHne moao0us Mpy PEIICHUH MPAKTUYECKUX 3a7a4.



CsoyicTBa nnowagein reometTpuueckmx uryp. Popmynbl 4ns naowaam
TpeyronbHWKa, napasnenorpamma, poméa n Tpaneuun. OTHOLLEHVE MoLael
MOA0OHBIX (hUryp.

BbluncneHve nnowagein TpeyrosibHUKOB Y MHOMOYrO/lbHUKOB Ha K/1eT4aTol
oymare.

Teopema [Mudparopa. TlpuMeHeHVe TeopeMbl [udaropa npu  peLleHnn
MpaKTUYECKMX 3a4au.

CUWHYC, KOCWHYC, TaHreHC OCTpOro yrsa npsaMoyrosibHOro TPeyro/ibHMKa.
OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO. TPUrOHOMETPUYECKME (hYHKL MK
yrnos B 30, 45 n 60°.

BrncaHHble M LeHTpasibHble YI/bl, Yrofl MeXay KacaTe/lbHOW N XOpLOW.
Yrnbl  Mexagy  Xopdamu M CeKylMMmMW.  BnucaHHble M OMUCaHHble
YeTbIPEXYTONbHMKW. B3aMMHOe pacnonoXeHuve [BYX OKPY>XHOCTeil. KacaHue

OKpY>XHOCTelA. ObLLme KacaTeNbHbIe K BYM OKPY>XHOCTSAM.
9 KJIACC

CuHycC, KocuHyc, TaHreHc yrnos ot 0 go 180°. OcHoBHOe
TPUrOHOMETPUYECKOE TOXAECTBO. POpPMY bl NPUBEAEHNS.

PeLleHre TpeyronbHUKOB. Teopema KOCUHYCOB 1 TEOpeMa CUHYCOB.
PeLleHMe NpaKTUYeCKNX 3aaay C UCNO/b30BaHWEM TEOPEMbI KOCUHYCOB U
Teopembl CUHYCOB.

[MpeobpasoBaHue noaobus. Nonobre COOTBETCTBEHHbIX 3/1EMEHTOB.

Teopema 0 NPOM3BELEHNN OTPE3KOB X0P[, TEOPEMbI O MPOU3BEAEHNN
OTPE3KOB CEKYLLMX, Teopema 0 KBaaparte KacaTe/lbHOM.

BekTop, AnvHa (MoAynb) BEKTOPa, COHarnpaB/ieHHbIE BEKTOPbI,
MPOTMBOMO/IOXHO HanpaB/ieHHbIe BEKTOPbI, KON/IMHEAPHOCTb BEKTOPOB,
PaBEHCTBO BEKTOPOB, OMepaLun Hafl BEKTOpaMu. PasnoxeHne BeKTopa no ABym
HEKONNNHeapHbIM BeKTOpaMm. KoopauHaTbl BekTopa. CKansipHOe Npon3BeaeHme
BEKTOPOB, NMPUMEHEHUNE ANS HAX0XAEHNS A/IMH U YT/IO0B.

[leKapToBbl KOOPAMHATbLI Ha MOCKOCTU. Y PaBHEHNS MPAMORN 1 OKPYXXHOCTU
B KOOpAMHaTaX, NepeceyveHne OKPY>XXHOCTEN 1 NpaMbIX. MeToa KoopAuHaT U ero
MPUMEHEHME.

MpaBubHbIE MHOFOYTO/IbHUKKW. [IHA OKPY>XXHOCTU. pagycHas 1
paamMaHHas Mmepa yrna, BblUMCNeHNe ANNH AYyT OKPY>XXHOCTER. Mnowanbs Kpyra,
CEKTOpa, CermeHTa.

LBWKEHNS MNOCKOCTU U BHYTPEHHNE CUMMETPUN uryp (31eMeHTapHble
npeacTaeneHns). MapannensHoblid nepeHoc. MoBopoT.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHS ITIPOI'PAMMBI
YUYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJbTaThbl OCBOCHHMS MpPOrpaMMmbl  yueOHOro Kypca
«l'eomeTpusa» XapaKTEPU3yIOTCH:

1) naTpuoTHyeckoe BOCIUTAHHE:

NPOABIICHUEM HWHTEPECA K NPOLUIOMY M HACTOALIEMY POCCHUCKOH
MAaTEMATUKH, LEHHOCTHBIM  OTHOLIEHHEM K  JOCTHIXKECHHSM  POCCHICKUX
MaTEMaTHUKOB U POCCHUMCKOM MAaTE€MaTHYECKOW IUKOJIbI, K MCHOJB30BAHUIO ATHUX
JTOCTHKCHUN B IPYTHUX HayKaX W MPUKIAAHBIX chepax;

2) rpamaaHcKoe U yXOBHO-HPABCTBEHHOE BOCITUTAHNE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO 00SA3aHHOCTEH I'PaKJIaHWHA U PEATU3ALUU €T0
mpaB, TPEACTABIICHAEM O MaTEMaTHYeCKUX OCHOBAaX (PyHKIIMOHUPOBAHUS
Pa3IWYHBIX CTPYKTYP, SABJICHWH, MPOIEAYP TPakJAaHCKOTo oOImecTBa (Hampumep,
BBIOOPHI, OTMIPOCHI), TOTOBHOCTHIO K OOCYKIACHUIO ATHUCCKUX TPOOJIEM, CBSI3aHHBIX
C MPAKTHYECKUM TMPUMECHEHUEM JOCTHKCHUWA HAyKH, OCO3HAHHWEM BaXHOCTH
MOPAJIBHO-3TUYECKUX MPUHLUIOB B ACATEIIBHOCTH YUEHOTO;

3) TpyaoBoe BocUTAHUE:

YCTAaHOBKON HA AaKTUBHOE Y4YaCTUE B PCIICHUHM TMPAKTHYECKUX 3a]ad
MAaTEMATUYECKON HAIMPABICHHOCTH, OCO3HAHWUEM BAXKHOCTH MATEMAaTHYECKOrO
oOpa3oBaHMs HA MPOTHKCHWH BCEH >KW3HW VIS YCHENTHOW MPOheCCHOHATBHON
NEATCIbHOCTH W PA3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHAUBUYAJIbHON TPACKTOPUU 00Pa30BaHUS U KU3HEHHBIX TIJIAHOB C
YUYETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM;

4) 3cTeTu4ecKo€e BOCIIUTAHME:

CIIOCOOHOCTBIO K  SMOLIMOHAJIBHOMY M 3CTETHUYECKOMY  BOCHPUSTHUIO
MaTEeMaTUYECKNUX OOBEKTOB, 3a/Jau, PELICHWH, PACCYKICHUH, YMEHUIO BHUJIETH
MaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) ueHHOCTH HAYYHOT0 MO3HAHUSI:

OPUEHTAIMEA B JEATEIBHOCTM HA COBPEMEHHYIO CHCTEMY HAyYHBIX
MPECTaBICHHI 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHS YEJIOBEKA, MPUPOABI U
oOIecTBa, MOHMMAHWEM MATEMATHYECKOW HAyKW Kak cdepsl dYenoBeUeCKOn
JNEATENIBHOCTH, 3TanoB €€ pPa3BUTHS W 3HAYMMOCTH JUIS PA3BUTHS LHUBUJIA3ALNM,
OBJIAJICHUEM S3BIKOM MATEMAaTUKHA M MATEMATHYECKOW KYJIbTYPOU KaK CPEACTBOM
MO3HAHUS MHPA, OBJIAJICHUEM MPOCTEHIIMMHU HABBIKAMU HCCIEA0BATENbCKOMN
JNEATENbHOCTH,



6) ¢usnueckoe BocnUTaHHE, (PopMHpPOBAHHE KYJLTYPHI 310POBbSI H
AMOLMOHAJILHOTO 0J1aronoJIyYusi:

TOTOBHOCTBHIO TIPUMEHATH MaTEMaTHUYECKWE 3HAHWS B HWHTEPECaX CBOETO
3M0pPOBbA, BEACHWUA 3740pPOBOrO0  o0pa3a KU3HWM  (30pOBOE  MHUTAHHE,
cOaIaHCHPOBAHHBIN PEXKUM 3aHATHH © OTAbIXa, peryiisapHas Qusndeckas
aKTUBHOCTH), C(POPMUPOBAHHOCTHIO HaBbIKA pediaeKkchn, MPU3HAHWEM CBOETO
MpaBa Ha OMMOKY ¥ TAKOTO e TpaBa APYroro YesI0BeKa;

7) 3KoJ0rHYecKoe BOCIIUTAHHE:

OpHCHTAIMCH HAa TPUMEHECHUE MAaTEMATHUCCKAX 3HAHWUW TS PEIICHUS 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPY KAIOIIEH Cpebl, IMIAaHUPOBAHHUS TIOCTYNKOB W
OIICHKA WX BO3MOXHBIX TOCICACTBUN A OKPYXKAIOMIEH CpEeabl, OCO3HAHHUEM
rJI00aJTBHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIeM U Ty TeH UX PEIICHNUS,

8) amanranusa K M3MEHSIIOIIUMCSl YCJIOBHSIM COMAJILHOH M MPHPOIHOI
cpeabli:

TOTOBHOCTBIO K JCHCTBUAM B YCIOBHSAX HEOTPEACTEHHOCTH, TMOBBIIIICHHIO
YPOBHS CBOCH KOMIETEHTHOCTH Y€PE3 MPAKTHUECKYIO NEATECILHOCTh, B TOM YHCIIC
YMEHWE YUHTHCS Yy APYTHX JIOJEH, MpHOOpeTaTh B COBMECTHOW MEATEIHHOCTH
HOBBIC 3HAHU S, HABBIKA W KOMIICTCHITNY W3 OTIBITA APYTHX,

HEOOXOAMMOCTEIO B  (POPMUPOBAHWMM HOBBIX 3HAHWH, B TOM YHCIIE
(hopMyupOBaTh UACH, TIOHITHS, TUMOTE3B 00 0OBEKTAX M ABJICHUAX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeHUINATHI COOCTBEHHBIX 3HAHWA W
KOMIIETCHTHOCTEH, TUTAHUPOBATh CBOE PA3BUTHC,

CIOCOOHOCTBIO  OCO3HABAaTh  CTPECCOBYID  CHTYalUIO, BOCIHPUHUMATH
CTPECCOBYIO CHTYAITMIO KaK BBI3OB, TPEOYIOMMUNA KOHTPMEP, KOPPEKTHPOBATH
MPUHUMAEMbIE PEIeHUsT W JeHCTBUA, (HOPMYIMPOBATh W OICHUBATh PUCKH W
MOCJICICTBHS, (POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI
ITo3HaBaTeIbHBIE YHHBEPCAJIbHBIE yUeOHbIE el CTBHS

baszoBble Jornueckue aeiicteus:

* BBIABJIATh U XaPAKTEPU30BATh CYIIECTBCHHBIC MPU3HAKKM MATEMATHUYECKHUX
OOBEKTOB, TOHATHA, OTHONICHWH MEXAYy TMOHATAAMH, (HOPMYIUPOBATH
OMpEAC/ICHUSI  TOHATHUM, YCTAaHABAMBATh  CYIICCTBCHHBIH  MpPH3HAK
Kiaccu(pukany, OCHOBAHWUA Uil OOOOIICHUS W CPaBHEHWA, KPUTEPHH
MPOBOANUMOTO aHAJIN3A;

e BOCHpHHWMATHh, (OpMyIHMpoBaTH ®  TPEOOPA3OBHIBATH  CYXKIACHUS:
YTBEPJUTEIbHBICE W OTPULIATENIbHBIC, €IUHUYHBIC, YAaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBIABJIATh ~ MATEMAaTHUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H U
npoTuBopeursi B (pakTax, AAHHBIX, HAOMIOACHUSX W YTBEPKIACHUSX,
npeyiaratbh KpUTEPUU 1Sl BBISBJICHHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;
JieNaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHUBHBIX W
MHAYKTUBHBIX YMO3AKIIOUEHUHN, YMO3AKIIOUEHUH 110 aHAJIOTUH,

pa3OupaTh I0Ka3aTeIbCTBA MATEMATHUCCKUX YTBEPKIACHUH (MPAMBIE W OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSATEIIFHO HECIIOXKHBIC TOKA3aTeIbCTBA
MaTreMaTH4ecKnx (PaKToB, BBICTPAWBATh APTYMEHTAIMIO, TPHBOJINUTH
MIPUMEPHI U KOHTPIPUMEPBI, 000OCHOBBIBATh COOCTBEHHBIE PACCYKICHHUS,
BBHIOMpATh Croco0 pemeHus ydeOHOW 3adaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHMS, BbHIOMpPAaTh HaubOJee NOAXOMAIMHA C Y4ETOM
CaMOCTOSTEITLHO BBIICJICHHBIX KPUTCPHUEB).

ba3oBble ncciegoBaTe IbCKHeE AeiiCTBUS:

WCIIOJTh30BaTh BOMPOCH KaK HMCCIEAOBATEIIBCKAN WHCTPYMEHT ITO3HAHWS,
dbopMypoBaTh BOMPOCH, (PUKCUPYIOIHWE NPOTUBOPEUHE, MPodIemMy,
CaMOCTOSATEIIFHO YCTAHABIMBATh HWCKOMOE W JaHHOE, (HOpPMHUPOBATH
TUTIOTE3Y, apTYMEHTAPOBATh CBOIO TTO3UIINAIO0, MHCHHE,

MPOBOAUTH MO CAMOCTOATENIbHO COCTABJICHHOMY IIJIAHY HECJIOKHbBIN
AKCIEPUMEHT, HEOOJIBIIIOE UCCIICAOBAHUE MO YCTAHOBJICHUIO 0COOEHHOCTEN
MaTeMaTHYECKOT0 00BEKTA, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;
CaMOCTOATEIIFHO (hOPMYJIMPOBATh 0OOOIIECHUS M BBIBOABI IO pe3yJibTaTaM
MPOBEAEHHOTO HAOJIOICHUS, WCCIICAOBAHUSA, OLICHUBATH JIOCTOBEPHOCTh
MOJIYUYEHHBIX PE3YJIbTATOB, BHIBOJOB U 00OOIICHUIA,

MPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCA, a TaKKE BBIJIBUTATH
MIPEAMOI0KEHNS O €T0 PA3BUTHH B HOBBIX YCJIOBHSIX.

PaboTa c undopmanmeii:

BBISBIIATH HEIOCTATOYHOCTh W W30OBITOYHOCTh WH(OPMAIMH, JTaHHBIX,
HEOOXOIMMBIX JJISl PELICHUS 3a/1a4u;

BbIOMpATh, AHAJIU3UPOBATh, CHUCTEMATU3UPOBATh W HMHTEPHIPETUPOBATH
uH(pOPMAITHIO PA3TUIHBIX BUIOB U (JOPM MPEACTABJICHHS,

BBIOMpaTh (opMy mpencTaBiacHUus WHGOPMANMK W HWUIFOCTPUPOBATH
permaemMbie 3a7aud  CXeMaMHW, aWarpaMMamMu, WHOW rpadukod W WX
KOMOHMHAIUAMU,

OIICHWBATh HANAEKHOCTh HMH(POPMAIMHA 1O KPUTEPHUAM, TPEITOKCHHBIM
yuuTeNIeM Wiu ChOPMYITUPOBAHHBIM CaMOCTOSITEIIEHO.

KomMMyHUKATHBHBIE YHHBEpPCaJIbHbIE YYeOHble AelicTBHS:

BOCIIPHHHUMATL U (I)OpMy.]'H/IpOBaTB CYKACHHUA B COOTBCTCTBHH C YCJIOBHUAMH
U neJIAMHU O6H.[€HI/I$I, SACHO, TOYHO, 'PaMOTHO BBIPpaKaTh CBOIO TOYKY 3PCHHA



B YCTHBIX W MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS TO XOAY PEIICHUS
3a/1a4u, KOMMEHTHUPOBATh MOJTYUCHHBIH Pe3yJIbTarT;

B X0/1¢ 00CYXICHHSI 3a7aBaTh BOTIPOCH MO CYIIECTBY 00CYKTaeMOW TEMBI,
npoOIeMBbI, pEITaeMon 3a7aun, BHICKA3bIBATh WJIEH, HAIICIICHHBIC HA TTOWCK
pEIICHHs, COIMOCTABIATh CBOWM CYXJIEHHA C CYXICHHAMH JPYTHAX
YYACTHHKOB JWayiora, OOHapy»XWBaTh Pa3udyhe W CXOACTBO TO3WIIMMA, B
KOPPEKTHOH (hopMme HopMyTMpPOBaTh PA3HOTIIACHS, CBOM BO3PAKCHUS,
MIPEICTABIIATD pE3yIbTATHI permeHus  3a7auu, IKCIICPUMEHTA,
HCCIICIOBAHMS, TIPOCKTA, CAMOCTOATEIILHO BHIOUPATh (POPMAT BHICTYTUICHUAS
¢ yu€TOM 3aj1a4 MPE3CHTAINHA U OCOOCHHOCTEH ay TUTOPHH,

MOHUMATh W UCIOJIb30BATh MPEUMYITIECTBA KOMAHJHOW W WHIUBYIYaTbHOM
pabOTHI MPH PEMICHUH YUSCOHBIX MAaTEMAaTHUECKUX 3a/1a4,

MPUHUMATh 1€ COBMECTHOM ACATEIILHOCTH, TUTAHUPOBATH OPTaHHU3AIHIO
COBMECTHOW pPabOThI, pacmpenensTh BHAB pPadOT, IOTOBAPUBATHCH,
00Cy>XAaTh MPOIIECC M pe3ysibTaT padoThl, 0000IaTh MHEHHUS HECKOIbKUX
JIIOJICH,

y4acTBOBaTh B TPYyNmoBeIX (opmax pabotel (oOCyxkmeHus, 0OMeH
MHEHHWSIMHA, MO3TOBBIC TIITYPMBI U IPYTHE), BHITOIHATH CBOIO YacTh PabOTHI
U KOOPJAMHHWPOBATH CBOM JCUCTBUS C JPYTUMH YJICHAMH KOMaH/IbI,
OIICHWBATh KAueCTBO CBOETO BKJIAJa B OONMIA MPOAYKT TO KPHUTECPHIM,
chopMyTUPOBAHHBIM YUACTHHKAMHU B3aUMOICHCTBHS.

PeryisiTuBHbIE YHUBEpCAJIbHbIE YUeOHbIE 1eiicTBUS

Camoopranuzanusi:

CaMOCTOSATEIIFHO COCTAaBJIAThH IJIAH, ajTOPUTM PEIICHHS 3amadu (WIu ero
YacTh), BRIOMpATh CIMOCOO PEMICHHS C YYETOM HMMEIONIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBAaTh MW KOPPEKTHUPOBATh
BApUAHTHI PEIICHUH C yu€TOM HOBOW WH(pOpPMAITUH.

CaMOKOHTPO.JIb, IMOIIMOHAIbHBIH HHTE/LIEKT:

BJIAJIETh CITOCOOAMHU CAaMOTIPOBEPKHU, CAMOKOHTPOJIA MPOLECCa U pe3yibTaTa
PELICHUS MAaTEMATUYECKON 3a/1a4H;

MPEABUAETH TPY AHOCTH, KOTOPBIE MOTYT BO3HUKHYTh ITPU PELICHUM 3aJa4H,
BHOCHUTh KOPPEKTUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTATA ACATEIBHOCTH MOCTABJICHHON LIEJIH U
YCIOBUAM, OOBACHATh MPUUYUHBI JOCTHKEHUS WIM HEJOCTHXKECHUS LICIH,
HaXOAUTh OIIMOKY, NaBaTh OLEHKY MPUOOPETEHHOMY OTBITY.



IHHPEAMETHBIE PE3YJIBTATDBI

K konmy oOyueHus B 7 KJacce OOYUYAIOIMMHCA TONYUYHMT CJACTYIOIINE
MPEIMETHBIE PE3YJIBTATHI:

Pacno3naBare wW3yueHHBIE TeOMETpUUeCKHe (UTYPBI, ONMPEACTATh WX
B3aUMHOE PACIIOJIOKEHUE, HW300paxkaTh TeOMETpPHUECKHEe (UTYPBI, BHITIONHATH
YEPTEXKU MO YCIOBUIO 3adauv. M3MepsATe JWHEWHBIE W YIJIOBBIC BEJIWYWHBI.
Pemare 3a1aun Ha BEIYKCIICHUE JUTMH OTPE3KOB U BEJIMYKH YTJIOB.

Jlenats rpyOyr0 OILICHKY JIMHEHHBIX W YTJIOBBIX BEJIMUMH TMPEIMETOB B
peabHON KU3HM, PA3MEPOB MPUPOAHBIX OOBEKTOB. Paszinuarh pasMepbl 3THX
0OBEKTOB IO MOPAIAKY BEJIUUMHBI.

CTpouTh 4epTEkKHU K F€OMETPUUECKIM 3a7auaM.

[Tonp30BaThCs TNPU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, MCIOJb30BATh
MPU3HAKHA U CBOMCTBA PaBHOOCAPEHHBIX TPEYTOJIbHUKOB MPU PEILICHUU 3a]1a4.

[IpoBOIMTE JIOTHYECKUE PACCYKACHUS C UCMOIBb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCS TNPU3HAKAMH PABEHCTBA MPAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOWCTBOM  MEIWAHBI, TNPOBEAEHHONM K  THMNOTEHY3€  NPSAMOYTOJIBHOIO
TPEYTOJIbHUKA, B PEILICHUHA T€OMETPUUYECKUX 3aa4.

OnpenensaTe NapaaeabHOCTh TPSAMbBIX C TOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT
C HUMU cekyad. OnpenensaTe NapalieibHOCTh MPSAMbBIX C MOMOIIBIO PABEHCTBA
PACCTOAHUN OT TOYEK OJHOM MPAMOU 10 TOUYEK APYTOU MPAMOM.

Pemarp 3aaun Ha KieTyaTom Oymare.

[TpoBOIUTH BBHIYUCIACHUS W HAXOAWTh YUCIOBbIE M OYKBEHHBIC 3HAUCHUS
YIJIOB B TEOMETPUUYECKHX 3aJa4aX C MCIOJb30BAHUEM CYMMBI  VIJIOB
TPEYTrOJbHUKOB M MHOTOYTOJIbHUKOB, CBOWCTB YTIJIOB, OOpa30BaHHBIX MOpH
MEPECEUEHUH JIBYX MAPAIUICIIBHBIX MPAMBIX CEeKylen. Pemare mnpakthueckue
337241 HA HAXO0KJICHUE YTIJIOB.

Bnagets moHATHEM TE€OMETPHYECKOTO MECTAa TOYEK. YMETh ONPECIIIThH
OMCCEKTPUCY yIJIa U CEPEUHHBIN MEPICHANKYIISAP K OTPE3KY KaK Fr€OMETPUUECKUE
MECTa TOYEK.

GopMynupoBaTh ONPEACICHHUS OKPY)KHOCTHM W Kpyra, XOpAbl W AUAMETPa
OKPYXHOCTH, TTOJIb30BATHCA UX CBOMCTBAMHU. Y METh MPUMEHAThH 3TH CBOMCTBA MPH
pELICHUH 3a1a4.

Bnanerp nmoHATHEM ONMHUCAHHOW OKOJIO TPEYTOJIBHHKA OKPY>XKHOCTH, YMETh
HaxoauTh €¢ meHtp. [lomp3oBarbest akTaMu O TOM, YTO OMCCEKTPHUCH YIJIOB
TPEYTOJIbHAKA TMEPECEKAIOTCA B OJHOW TOYKE, MU O TOM, YTO CEPECIANHHBIE
MEPNEHANKYJISPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCA B OHON TOUKE.

Bnanere moHATHEM KacaTeNbHOW K OKPYXKHOCTH, MOJIB30BATHCSA TEOPEMOM O
MEPNEHANKYJIIPHOCTH KaCaTeIbHON U pajinyca, NPOBEAEHHOTO K TOUKE KaCaHUS.



[Mo/1b30BaTLCA MPOCTENLLUMMU FeOMETPUYECKUMI HepaBeHCTBaMK, MOHUMATb
NX MPaKTUYECKNIA CMbICH.

[MpOBOAUTL OCHOBHbIE rEOMETPUYECKME MOCTPOEHUSA C NMOMOLLbIO LIMPKY/A U
NNHENKW.

K KoHUy o06ydyeHuss B 8 Knacce oOy4aroLMiACs NOAYYAT CregytoLime
npeameTHble pesynbTarhbl:

Pacrno3HaBaTb OCHOBHble BWAbl  YETbIPEXYTONbHUKOB, WX  3/1EMEHTHI,
M0/1Ib30BaTbCA MX CBONCTBaMM NPW PeLLEHNN reOMeTPUYECKNX 3aau.

[MpUMEHATL CBOMCTBA TOUKW MepeceyeHnss MeauaH TpeyronbHMKa (LeHTpa
Macc) B peLleHnn 3aaad.

BrafieTb MOHATVMEM CpefHeil MIMHUW TPeyrosibHUKa U Tpaneuun, npuMeHsTb
MX CBOWCTBa MNPW pPeLIeHNUN TreoMeTpuUYeckmx 3agad. [10/1b30BaTbCA TEOPeMOi
daseca 1 TeOPEMOI 0 NPOMOPLMOHANbHBIX OTPe3Kax, MPUMEHSATb UX 418 PeLleHns
MPaKTUYeCcKnX 3agay.

[MPUMEHATL MPU3HAKM NOA0OUA TPEYTrOIbHUKOB B PELLUEHNUN TeOMETPUYECKNX
3adau.

Monb3oBaTbCca Teopemon [udparopa AN peLeHns TeOMEeTPUYECKUX W
npakTuyecknx 3agad. CTpouUTb MaTemMaTMYecKytd MOfenb B MPaKTUYecKuX
3afjayax, CamoCTOATENbHO [ieflaTb YePTEX U HAXOAWUTL COOTBETCTBYHOLLME AJINHBI.

Bragetb MOHATMAMM  CUMHYCA, KOCWHYCa W TaHreHca OCTPOro Yyrna
NPAMOYrO/bHOrO TPEYrofibHUKa. M0Nb30BaTbCA 3TUMU MOHATUAMWU 414 PeLleHns
MPaKTUYeCcKnX 3agay.

Bbluncnate (pasnnyHeiMu criocobammn) niowaib TPeyronbHUKa 1 niowaam
MHOIOYro/IbHbIX — uryp  (Nonb3ysAcb, rAe Heob6XOAMMO,  Ka/bKy/NATOPOM).
[MpUMEHATb NONYYeHHbIe YMEHWA B MPaKTUYECKNX 3afadax.

Bragetb MOHATMAMM BMNUCAHHOrO M LUEHTPasIbHOro Yrna, WCrnonb3oBathb
TEOpeMbl 0 BMUCAHHbIX Yriax, yrnax Mexay xopgamu (CEeKyLLMMKN) U Yrae mMexay
KacaTte/IbHOW 1 XOPA0M Npu peLleHnn reoMeTpuYecKnx 3agau.

BrafeTb MOHATMEM OMUCAHHOIO YeTbIPEXYTO/IbHMKA, MPUMEHSATL CBOMCTBA
OMMUCaHHOI0 YeTbIPEXYTo/ibHNKA NP peLleHnn 3agay.

[MpUMeHATb MONYyYeHHble 3HAHUS Ha MpPaKTUKE - CTPOUTbL MaTeMaTtunyeckue
MOZeNn ANs 3afay peasibHON XW3HWU 1 MPOBOAUTL COOTBETCTBYHOLLME BbIYMC/IEHUSA
C MpUMeHeHWeM MoJobuss W TPUTOHOMETPUWM (MOMb3yACb, rAe HeobXoanmo,
Ka/IbKyIATOPOM).

K KOHUy o006y4yeHusB 9 KknacceobydarowWwmMnca noayunt  cnegytouime
npeameTHble pesynbTarhbl:

3HaTb TPUrOHOMETPUYECKME (YHKLUMM OCTPbIX YI/0B, HAaxoguTb C WX
MOMOLLbIO  Pa3/IMYHbIE 3MEMEHTbI MPAMOYTO/bHOIO TPeyrofbHUKa («peLueHmne



MPAMOYTO/bHbIX TPEYrO/IbHUKOB»). HaxoauTb (C MOMOLLBI0 KabKynsTopa) A/MHbI
W YIbl ANA HETABMMYHbBIX 3HAYEHWIA.

[Monb3oBaTbCA hopMynamy NpuBeAeHUss U OCHOBHLIM TPUTOHOMETPUYECKUM
TOXAECTBOM [N HaxOXXAEeHWUS COOTHOLUEHMI Mexay TpUroHOMETPUYECKUMU
BEIMYNHAMMU,

icnonb3oBaTb TEOPEMbl CUHYCOB U KOCUHYCOB AJ19 HaXOXKAEHUS pa3/INYHbIX
3/IEMEHTOB TPEYrofibHNKa («peLleHne TPeyrosibHUKOB»), MPUMEHATb WX Mpw
peLleHnN reoOMeTpUYeCcKnX 3agau.

Brnagetb  MoHATMAMM  npeobpa3oBaHUsi  NOA0OWSA,  COOTBETCTBEHHbIX
3/1IeMeHTOB NoJ06HbIX (mryp. Mosb30BaTbCA CBOMCTBaMM NOLOOUS NMPOU3BO/bHBIX
(Guryp, ymeTb BbIMUCAATb AJIMHBI WU HaxOAWTb YIrAbl Yy MNOA0GHBLIX (Uryp.
[MpUMeHATL CBOCTBA MNOAOOMA B MPaKTUYECKMX 33Javax. YMeTb MNPUBOAUTb
npumepbl NOLO6HbLIX UIyp B OKPYXKatoLeM MUPE.

0/1b30BaTbCs TEOPeEMaMuM O MPOM3BeLEHNN OTPE3KOB XOpA, O NPOU3BEeAeHUN
OTPEe3KOB CEKYLLMX, O KBafpaTe KacaTe/bHO.

[Monb30BaTbCA BEKTOPaMK, MOHMMATb WX TEOMETPUYECKUA U PU3NYECKUIA
CMbICN, MPUMEHSATb WX B PELUeHUN TeOMETPUYECKUX WU  (U3NYECKUX 3ajad.
[MPUMEHATL CKaNspHOE NPOoV3BeLEHNE BEKTOPOB A1 HAXOXAEHUA ANH W YI/0B.

[Monb30BaTbCA METOLOM KOOPAMHAT Ha MJIOCKOCTW, MPUMEHATb €ero B
peLleHN reOMeTPUYECKUX M NMPaKTUYECKMX 3aau.

Brafetb NOHATMAMW MPaBUIbHOIO MHOTMOYTO/bHWKA, [JIMHbI OKPY>XHOCTW,
[OJIVHBI YyTU OKPY>XXHOCTU W pafiiaHHOM Mepbl Yrna, yMeTb Bbl4UCAATb MowWwasb
Kpyra v ero yactei. MpumMeHATb NoyYeHHble YMEeHUS B NPaKTUYECKMX 3adadax.

Haxogutb ocv (MM UEHTPbI) CUMMETPUU Uryp, MPUMEHSATb [ABMXKEHUS
MNOCKOCTY B MPOCTEMLLINX ClyYasiX.

[MPUMEHATL NONYYeHHble 3HAHMS Ha MPaKTUKe - CTPOMTb MatemaTuyeckue
MOZeNn ANs 3afay peasibHON XW3HWU 1 MPOBOAUTL COOTBETCTBYHOLLME BbIYMC/IEHUSA
C MPUMeHeHWeM nofobus M TPUTOHOMETPUYECKUX (YHKUMI (NOMb3yAch, rae
HeoOX0AMMO, Ka/lbKY/IATOPOM).
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MATEPUANA

["eomeTpusa. 7 Knacc

(2 vaca B Hepgesnto, BCero - 68 yacoB)

Cofep>kaHune maTepunana

MpocTenne reoMeTprnyeckme GuUrypbl n nx cBomMcTBa. VamepeHue
reoMeTpPUYecKux BennymH (14 v.)

MpocTeliline reoMeTpuyeckme 06bEKTbI: TOUKM,
npsmble, Ny4Yn W Yrbl, MHOFOYro/IbHUK, IOMaHas.

MpocTeiwne reomeTpuyeckne 06bLEKTa: TOUKH,

npamble, nyyn W yrnbl, MHOTOYyroJibHMUK, noMaHas.
MEXHbIE N BEPTUKa/IbHbIE YT /b,

CMeXHble 1 BEPTUKa/bHbIE YIbl.
CMeXHble 1 BEPTUKA/bHbIE YIbl.
PaboTa c npocTeAWwMMn YepTexxamu.

PaboTa C MpoCTENLWMMN YepTexamu.

I/I3|\/|epeHV|e NIVHEAHBIX 1 YrnoBbIX BETNYUH,
BblYNC/1EHNE OTPE3KOB W YIrnoBs

3MepeHune NVHERH X 1 YIrNOBbIX BEMNYUNH,
BblYNC/1EHNE OTPE3KOB M YI/I0B

3MepeHue IMHEMHBIX 1 YTN0BbIX BEIMUNH,
BblYMC/IEHNE OTPE3KOB M YI/10B
MepumeTp ¥ naowagb Uryp, COCTaBNEHHbIX U3
NPAMOYTr0/IbHUKOB
MepumeTp v nowaab QUryp, COCTaBNEHHBIX U3
NPAMOYTr0/IbHUKOB
KoHTponbHasa paboTa No 1

Hann3 KOHTPO/IbHOW paboT

Kon-so
yacos

1

e

1
1

TpeyronbHUKN (22 4.)
MpunsHaky paBeHCTBa TPeyroNbHMUKOB. (9 u.)

OHATUE O paBHbIX TPEYrosibHUKax W NepBuUYH €
npeacTaBneHnss 0  paBHbIX  (KOHTPYSHTHbIX)

purypax.
Tpunpr3sHaka paBeHCTBa TPEYTrO/IbHUKOB.

Tpu nNpusHaka paBeHCTBA TPEYro/bHUKOB.

Tpu npusHaka paBeHCTBa TPeYro/ibHNKOB.
Mpu3HaKM paBeHCTBa NPSMOYTO/bHbIX

TPeyrosbHUKOB.
Mpu3HaKyM paBeHCTBA MPAMOYTO/bHbIX
TPeyrofbHNKOB.

CBoliicTBO MeAnaHsbl NPsAAIMOYTO/bHOTO
TpeyrosbHuKa.

CBoliicTBO MeAnaHsbl NPsAAIMOYTObHOTO

TPEeyrosibHNKa.

1
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KAJNEHOAPHO-TEMATUYECKOE MNMNAHNPOBAHWE YYEBHOIO
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Hune
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KoHTponbHas paboTa Ne 2

PaBHOGeApeHHbIN TpeyronbHMK. HepaBeHcTBa BreomeTpuu. (13 4.)

Ha/M3 KOHTPONbHOI paboTa.
PaBHOGefpEHHbIE N PABHOCTOPOHHME
TPeyrofbHUKMN.
Mpu3Hakm M  CBOWCTBA paBHObeLpEeHHOrO
TPeyrosibHuKa.
Mpu3Hakm M  CBOWCTBa paBHObeLpeHHOrO
TPeyrosibHuKa.
Mpu3Hakm M  CBOWCTBA paBHObeLpeHHOrO
TPeyrosibHuUKa.
MpoTnB 60MbLIEl CTOPOHbI TPEYTrONbHUKA NEXUT
60NbLUNIA yron.
MpocTeine HepaBeHCTBA B FeOMETPUN.
HepaBeHCTBO TPeyrofibHUKa.
HepaBeHCTBO N1IOMaHOIA.
MpAMOYronbHbIA TPEYrofibHUK cyrnom B 30°
MpsIMOYTrOnbHbIA TPEYroNbHUK ¢ yrnom B 30°

MepBble NOHATUA O AOKa3aTeNbCTBaX B reOMeTpum
KoHTponbHasa paboTa Ne 3

Ha/IM3 KOHTPONbHO paboT

MapannenbHble NPSIMble, CyMMa Yr/10B TPeyrosbHuKa (14 )

MapannenbHble npsAMble, WX CBOWCTBa, [1ATbIN
nocTtynar EBknunga.

MapannenbHble npsAMble, WX CBOWCTBa, [1ATbIN
nocrtynat Eeknnga

Mpu3Hak  napanfefbHOCTU  MNPAMbIX  Yepes
pPaBeHCTBO PacCTOAHWIA OT TOYeK OAHOW MpPAMON
[0 BTOPOW NpPAMONA.

Mpu3Hak  napanienbHOCTU  MNPAMbIX  Yepes
pPaBeHCTBO PacCTOAHWIA OT TOYeK OAHOW MPAMOMN
[0 BTOPOW NpsMOiA.

HakpecT nexatyue, COOTBETCTBEHHbIE "
OLHOCTOPOHHME  yrabl  (06pa3oBaHHble  MNpw
nepecevyeHnn napannenbHbIX MNPAMbIX CeKyLel).

HakpecT  nexawyme, COOTBETCTBEHHbIE "
OAHOCTOPOHHME  yrabl  (06pa3oBaHHble  Npu
rnepeceyeHnn napannenbHbIX MPSMbIX CEKYLLEN).

akpect ne a wue, COOTBETCTBEHH e n
OAHOCTOPOHHME  yrabl  (06pa3oBaHHble  MNpu
nepecevyeHnn napannenbHbIX MNPAMbIX CeKyLelt).
CymMMa yrnoB TpeyrosisHMKa n MHOroyrosibHuKa.
CymMMa yrnoB TpeyrosisHMKa n MHOroyrosibHuKa.
BHellHWe yrabl TpeyrosbHuKa
BHellHWe yrabl TpeyrosbHuKa
BHelwHWe yrnbl TPeyrofbHMKa
KoHTponbHas paboTa Ne 4
AHanun3 KOHTPO/IbHOW paboThbl

PR R R R R R R

el



51

52
53
54
55
56

57
58
59
60
61
62
63
64

65

66
67

68

OKpPY>KHOCTb 1 Kpyr. [TeomeTpuuecKme nocTpoeHus. (14 v)

OKpPY>XHOCTb, XOpAbl N AMaMeTpbl, UX CBOWCTBA.
KacaTenbHasa K OKPY>XHOCTH.

KacaTenbHasa K OKPY>XHOCTH.

OKpPY>XHOCTb, BNUCaAHHAsA B YroJl.

MoHaTe o TMT, npuMeHeHMeB 3ajayvax.
BuccekTprca n cepenHHbIA NepneHaNKYnap Kak
reoMeTpuyeckKme MecTa TOYeK.

OKpPY>XHOCTb, ONMUCaHHasa 0KONOTPeYrobHUKa.
OKpPY>XHOCTb, ONMUCaHHasa OKONOTPeYrobHUKa.
BrincaHHas B TPeYrosibHUK OKPY>XHOCTb.
BrincaHHas B TPeYrosibHUK OKPY>XHOCTb.
MpocTeine 3afa4m Ha NOCTPOEHME
MpocTeine 3afa4m Ha NOCTPOEHME
KoHTponbHas paboTa Ne 5

AHanNM3 KOHTPONbHOW paboThl

NoBTOpPeHKNe, 0606LLIEHME 3HAHUI 4 Y.)

PeweHne 3afjay Ha MNPUMEHEHMe MNPU3HAKOB
paBeHCTBa TPEYro/lbHNKOB

M Torosas KOHTpo/bHasA paboTa

PeweHne 3afjay Ha MNpPUMEHEHME CBOWCTB U
NPU3HaKOB PaBHOGEAPEHHbIX TPEYrobHUKOB.

PeweHne 3agady Ha NpPUMEHeHMe NPU3HAKOB
napannenbHOCTU MpsSMbIX.

1

e

el

1



10

u
12

13

14

15
16
17
18

19

20

21
22

["eomeTpusa. 8 Knacc
(2 vaca B Hepgesnto, BCero - 68 yacoB)

Cofep>kaHune maTepunana

UeTbIpEXyronbHUKN (12 )

PelleHne 3afay Ha MpUMeEHeHWe nNpPU3HAKOB
paBEHCTBA TPEYro/bHNKOB

PeweHne 3afay Ha MPUMEHEHWE MPU3HAKOB
napannenbHOCTN NPSAMBbIX.

AnarHoctnyeckas KoOHTpPO/ibHasi pa6oTa
MapannenorpaMm, ero NPM3HaKu UCBOICTBA.

YacTHble cnydau napannenorpammMoB
(NnpamMoyronbHUK, pom6, KBagpar), UX NpusHaku
N CBOWACTBA.

YacTHble cnyyvam napannenorpammMmoB
(NpsAMOYronbHUK, pOM6, KBaapar), UX NPU3HaKu
N CBOWACTBA.
YacTHble cnyyvam napannenorpammMmoB
(NpsAMOyYronbHUK, poM6, KBagpar), UX NPU3HaKu
N CBOWACTBA.

Tpaneuuns.
PaBHOOOKas 1 NPAMOYro/ibHas Tpaneyuu.

PaBHOGOKas M NPSMOYTro/fibHas Tpanewuum.

Y BoeHWe MeaunaHbl. LleHTpanbHaaCcMMMeTpus
KoHTponbHas pa6oTa Ne 1

Kon-Bo
yacos

1

s

JaTa

no nnay

no
thakTy

KAJTEHOAPHO- TEMATUYECKOE MNMINAHNPOBAHWVE YYEBHOIO
MATEPUANA

MpumeyaHue

Teopema dPareca 1 TeopeMa 0 NpPonopum<LwasibHbIX 0Tpe3Kax, NofobHble
TPeyronbHUKK il5 )

AHann3 KOHTPO/NIbHOM paboTsbl. Teopema Paneca
1 Teopema 0 NPOMOPLMOHaNbHbIX OTPe3Kax.

Teopema ®aneca 7z Teopema 0
NPOMopLMOHaNbHbIX OTpPe3Kax.

CBolicTBa LieHTpa Macc B TPEYro/ibHUKE.
CpeaHas NMHUA TPEYrosbHUKa.

Tpaneuuns, eé cpefHAs NMUHUA.

Tpaneuus, eé cpefHAs NNHUA.
MponopunoHanbHbie  OTPe3Ku,  MOCTPOEHME
4eTBEPTOro NPOMOPLMOHA/ILHOTO OTPe3Ka.
MponopunoHanbHble  OTPe3KW,  MOCTPOEHME
4eTBEPTOro MPONOPLMOHANLHOIO 0Tpe3Ka.
Mofo6HbIE TPEYTOIbHUKMN.

TpunpusHaka nogobusa TpeyronbHNKOB.

1

s



23 TpunpusHaka NnoLo6us TpeyronbHUKOB. 1

24 MpakKTnyeckoe npuMeHeHune NpU3HaKoB 1
nogo6msa TpeyronbHUKOB

o5 MpakTnyeckoe NPUMEHeHMne NpU3HaKoB 1
noao6us TpeyronbHUKOB

26  KoHTposnbHas paboTa Ne 2 1

27 AHaIN3 KOHTPONIbHOW paboThl 1

Mnowagb. HaxoxaeHve naowagen TpeyrofibHNKOB M MHOTOYTO/IbHbIX (PUIYp.
Mnowanm nofobHbIX uryp (14 u)

28  TlonaTue 06 06LLell TeOPUN NOLAAN. 1

99 dopmynbl  AnNa  NAoWwaguM - TPeyrobHUKa, 1
napannenorpamma, Tpanewyuu.

30 dopmynbl  AnNa  NAoWwagum - TPeyrobHUKa, 1
napannenorpamma, Tpaneyuu.

31 OTHOLWeHWe naoLagen TpeyronbHUKOB COBLLMM 1

OCHOBaHMWEM W/N O6LLEN BbICOTON.

32 BbluncneHne nnowageii cnoxHeIX GUryp yepes 1
pa36ueHne Ha YacTu 1 [JOCTPOEHMe.

33  Tnowapmn puryp Ha Knetyatoin dymare. 1

34  TMnowagn Nofo6HbIX Guryp. 1

35  BbluucneHue naowaaei. 1

36  3afaym c NPaKTUYECKUM COLEpPXKaHUEM. 1

37  3ajayun c NpakKTUYeCKMM COAEPXKAHUEM. 1

38  PeleHue 3a4ay c noMoLUlbl0 MeToa 1
BCNOMOraTeNbHOW Nnowaan

39 PeweHwne 3agay ¢ NOMOLLbIO MeTOAa 1
BCMOMOraTe/lbHO nnowagm

40 KoHTponbHasA paboTa Ne 3 1

41 HaNN3 KOHTPONLHOM pa6oT 1

Teopema lNMugparopa v Hayana TpuroHomeTpum (10 y)

42 Teopema [udaropa, eé [oKa3aTenbCTBO W 1
NPUMEHEHNE.

43 Teopema [ucaropa, eé [oKa3aTenbcTBO W 1
NPUMEHEHNE.

44 O6paTHas Teopema Mudaropa.

45 npegeneHne TPUTOHOMETPUYECKNX (YHKLNIA
0CTpOro yrna, TPUTOHOMETPUYECKNME
COOTHOLUEHMNSA B NPSMOYrofbHOM
TPeyronbHUKe.

46 npefeneHne TPUTOHOMETPUYECKMX (DYHKLMIA 1
0CTporo yrna, TPUTOHOMETPUYECKNE
COOTHOLUEHMNSA B NPSMOYrofbHOM
TPeyronbHUKe.

47 OCHOBHOETPUTOHOMETPUYECKOE TOXAECTBO. 1

48 CooTHOLEHKA mMexay CTOpOHamu B 1

NMPAMOYTO/IbHbIX TPEYrofibHUKax C yrnamu B
45° 1 45°; 30° n 60°

49 CooTHoLeHunA Mexay CTOpOHaMM B 1
NPAMOYrO/IbHbIX TPEYrofbHUKax ¢ yrnamu B
45° 1 45°; 30° n 60°



50 KoHTponbHasa paboTa Ne 4 1

51  AHanu3 KOHTPOJIbHOM paboTsbl 1

YT/bl B OKPY>XHOCTWU. BnncaHHble U onncaHHble YeTbipexyronbrihKh. KacatenbHble
K OKPY>XHOCTU. KacaHue oKpy>kHocTeln. (13 y

52 BnucaHHble W LEHTpabHble YI/bl, 1
YroNl MeXJAy KacaTeslbHON 1 XOpJ0iA.

53 BnucaHHble U LeHTpanbHble YIbl, 1
Yo/l MeXnay KacaTeslbHON 1 XOpJ0iA.

54 Yrnbl Mexay XopgaMmn n cekyLiumMmu. 1

55  ¥Yrnbl mexay xopgaMmn n cekylimmMmu. 1

56 BnucaHHble U ONUCaHHbIE YeTbIPEXYTONbHUKMN, 1
MX MPU3HAKW 1 CBOMNCTBA.

57  BnucaHHble 1 ONUCAHHbIE YeTbIPEXYTONbHUKMN, 1
X NPU3HaKW W CBOWCTBA.

58  [lpuMMeHeHMe 3TUX CBOWCTB 1
npu peLleHnn reomeTpuYecKnx 3agad.

59 TpuMMeHeHMe 3TUX CBOMNCTB 1
npu peLleHnn reomeTpuYecKnx 3agad.

60 lpumeHeHWe 3TUX CBOWCTB 1
npu peLleHnn reoMmeTpuYecKnx 3agad.

61  B3auMHOe pacnofioXXeHue AByX 1
OKPY)>XHOCTEWA.

62  KacaHue OKpY>XHOCTe. 1

63  KoHTponbHasapaboTaNe 5 1

64  AHanu3 KOHTPO/bHOW paboThbl 1

NoBTOpeHWe, 0600LeHMEe 3HAHWUI (4 4.)

65 pewenne 3aflad Ha npuMeHeHWe  CBOWCTB U 1
NMPU3HAKOB YeTbIPeXYTroNbHUKOB

66 Lrorosas KOHTpOsibHasa paboTa 1

67 Pewenne 3aflay Ha TMNPUMEHeHWe Teopembl 1
®aneca u Teopemsbl Mudgaropa

68 Yl B OKPY>XHOCTM. BrnincaHHble  u 1
OMWUCaHHbIe YETbIPEXYTONbHMUKN. KacaTefbHble K
OKPYXXHOCTH.

KaneHpgapHo-TeMaTuU4eCcKoe njaHnpoBaHue rno reomeTpuun B 9 Ksacce
Ha 2024-2025 y4ebHbIli rof
2 4Yaca B Hegento. Bcero 68 yacos

KOHTpONbHbIX paboT - 8



Ne
n/n

10

1

12

13

14

15
16

17
18
19

20
21

22

23
24
25
26
27

28

CopepxxaHuve

TpuroHomeTpums. TeopemMbl KOCUHYCOB M CUHYCOB. PeLleHre TpeyronbHMKoB ( 16 yac)

PelleHne 3afay Ha NpPUMeHeHWe  CBOWCTB WU
MPVU3HAKOB YETbIPEXYr0/IbHUKOB

PelweHne 3afay Ha nNpUMeHeHWe TeOpPeMbl
®aneca n Teopemsbl MNudaropa

YTrNbl B OKPY>XHOCTU. BnincaHHble N OMMCaHHbIE
4eTbIPexyro/ibHUKMN. Kacate/nbHble K
OKPY)XXHOCTW.
OunarHoctnyeckas KOHTpo/ibHas paboTa
npefeneHne TPUroHOMETPUYECKUX (DYHKLNIA
yrnos ot 0° go 180°.
KoCuHYC 1 CMHYC NpAMOro v Tynoro yrna
KoCuHyC 1 CMHYC NpAMOro v Tynoro yrna
Teopema KocuHycoB. (O606wWéHHan) Teopema
CUHYCOB (C paAnyCcoOM OMUCAHHON OKPY>XHOCTHN).
TeopeMa KocuHycoB. (O606LWEHHas) TeopeMa
CUHYCOB (C pagnyCcoM OMUCAHHON OKPY>XHOCTHN).
axoXAeHue OUH CTOPOH M BE/IMYMH YI/10B
TpeyrosbHUKoB. CamocToATeNbHas pabora
dopmyna nnowagm TpeyrosibH1UKa Yepes Ase
CTOPOHbI M YTON MEXAY HUMW.
dopmyna naowagm TpeyrosibHUKa Yyepes fase
CTOPOHbI M YTO/1 MEXAY HUMW.
dopmMyna nnowann 4eTblpEXyronbHMUKa Yepes ero
AnaroHann v yron Mexagy HUMmu.
MpakTnyeckoe NpUMeHeHNe J0Ka3aHHbIX TEOPeM.
CamocTonaTenbHaa paboTa
KoHTponbHas paborta Ne 1
Ha/IM3 KOHTPONbLHOM paboThl

onn-
4eCTBO
4acoB

1

1
1

Jata no
nnaHy

[ata no
(hakTy

prMeYaHvie

MpeobpasoBaHue nofgobus. MeTpnyeckme COOTHOLWEHMA B OKPYXHOCTK (10 yacos)

MoHATME 0 Npeobpa3oBaHMK NOA0OUS.

OHSITME 0 Npeo6pa3oBaHUK NOA06US.
COOTBETCTBEHHbIE 3/1EMEHTbI MOLOGHLIX PUryp.
COOTBETCTBEHHbIE 3/1EMEHTa MOL0OHbIX PUryp.
Teopema 0 Npoun3BefieHUN OTPE3KOB XOPL,
TeopemMa 0 NPou3BeAeHNN OTPE3KOB CEeKYLLMX,
TeopemMa 0 KBajpaTe KacaTe/ibHOM.

Teopema 0 Npoun3BefieHUN OTPE3KOB XOPL,
Teopema 0 NMPou3BeAeHNN OTPE3KOB CEKYLLMX,
Teopema 0 KBajpare KacaTe/lbHOM.

PUMEHEHVE B PELLEHUN TeOMEeTPUYECKUX 3ajau.
CamocTosaTenbHas paboTa

PYMEHEHME B PeLleHNn reoMeTPMYeCcKnx 3agay
KoHTponbHas patorta Ne 2

HalM3 KOHTPO/IbHON paboT

1

e

BekTtopsb! (12 yac)

OnpejeneHne BEKTOPOB, C/OXEHNE W PasHOCTb
BEKTOPOB, YMHOXEHMWe BEKTOpa Ha 4mcro.
OnpejeneHne BEKTOPOB, C/OXEHNE W Pa3HOCTb
BEKTOPOB, YMHO €HWe BeKTopa Ha 4mcro.

1

1



29 | Pu3nyUECKUil U TeOMETPUYECKUN CMBIC] BEKTOPOB. | 1

30 | ®u3nuecKuil U reOMETPUIECKUI CMBICHT BEKTOPOB. | 1
CamoctositenpHas pabora

31 | Pa3noxeHue BEKTOpa MO JBYM HEKOJJIMHEapHbIM | 1
BEKTOpPaM

32 | Pa3noxeHue BEKTOpa MO JBYM HEKOJJIMHEapHbIM | 1
BEKTOpPaM

33 | KoopauHathel BeKTOpa 1

34 | KoopauHathel BEeKTOpa 1

35 | CkansipHOE NpPOU3BEAEHNE BEKTOPOB, €r0 1
MIPUMEHEHUE AJIs1 HAXO0XKACHMUs! IUIUH U YIJIOB.

36 | CxansipHOE NPOMU3BEAEHNE BEKTOPOB, €r0 1
MIPUMEHEHNE AJIs1 HAXO0XKACHUs IJIUH U YIJIOB.
CamoctosiTenpHas pabora

37 | IlpuMeHeHne BEKTOPOB Il peLleHus 3a1a4 1
KUHEMAaTUKU U MEXaHUKH

38 | KonrpoabHasi padora Ne 3 1

JeKkapToBbl KOOPAHMHATHI HA MJIOCKOCTH ( 9 yac)

39 | AHamu3 KOHTPOJIBHOH padoThl. JlekapTOBbI 1
KOOPJAMHATHI TOYEK HA MJIOCKOCTH.

40 | YpaBHEeHHUE MPSIMOM. 1

41 | YrnoBoii ko3¢ UILMEHT, TAHT€HC yTIJIa HAKJIOHA, 1
NapajueIbHble U NEPIEeHAUKYJISTPHBIE NPSIMBIE.

42 | YpaBHEHUE OKPYKHOCTH. 1

43 | HaxoxxneHue KOOpAUHAT TOUYEK NMePeCeueHus 1
OKPY2KHOCTH H IPSIMOIA.

44 | Meroa KOOPAUHAT NPH PELIEHUH reOMeTpudeckux | 1
3amad. CamocrositenpHas pabora

45 | Mcnoap30BaHU€E METOZIa KOOPAUHAT B 1
MIPAKTUYECKUX 3a/1a4ax

46 | KontpoJgbHas padora Ne 4 1

47 | AHanu3 KOHTPOJIbHOU paboThl 1

IIpaBuabHBIE MHOTOYTOJIbHUKH. [[JIHHA OKPYKHOCTH H IVIOIIAAb Kpyra. Berunciienue

miomazneii (8

Jac)
48 | IIpaBuibHBIE MHOTOYTOJbHUKH, BBIYUCIICHUE UX 1
3JIEMEHTOB.
49 | Yucno v ITMHA OKPYKHOCTH. 1
50 | JInmuHa 1yru OKpy>KHOCTU. PanuanHas Mepa yriia 1
51 | JInuHa Iyru OKPy>KHOCTU. PanuanHas Mepa yria 1
52 | Ilnomanab Kpyra u ero 3JeMeHTOB (CeKTopa u 1
CErMeHTA)
53 | Bruucnenue miomanei Guryp BKIFOYAOIIUX 1
saeMeHThl Kpyra. CamocTosiTenbHasi paboTta
54 | Beruucnenue miomanei Guryp BKIFOYAOIIUX 1
3JIEMEHTBI Kpyra.
55 | KonrpoabHas padora Ne § 1
JABu:keHns mjaockocTH (6 yac)
56 | Ananu3 KOHTpOJBHOI pabotsl. [TonsATHE O 1
JBW)KEHUH IJIOCKOCTH.
57 | IlapanyienbHblil OEPEHOC, HOBOPOT U cuMMeTpus. | 1
57 | OcH U LIEHTPbl CHMMETPHH. 1
59 | Ilpocreiiine NpUMEHEHUs] B PELICHUH 3a/1a4. 1
60 | Ilpocreitmue mpuMEeHEHHUs B PEIISHUH 3a/1a4. 1




61

‘ [IpakTuyeckas padora

1

IToBTOpEHHE, 00001IEHHE U CHCTEMATH3AIMSA 3HAHMH Kypca 7-9 kaaccos (7 1ac)

62 | Ilpocretimmne reoMmeTpuyueckue GUIypsl U UX 1
CBONCTBA. MI3Mepenne reoMeTpuueCKuX BETUYNH.
TpeyroapHUKH.

63 | OKpy>KHOCTb U KPYT. YTIIbI B OKPY>KHOCTH. 1
BrmcanHble 1 OTMCAHHBIE OKPYKHOCTH
MHOroyrojgpHUKoB. TecTupoBanue

64 | YerbIp€xyronbHUKU. BriicaHHbIe U ONKMCaHHbIE 1
YEThIPEXYTOJbHUKH.

65 | Teopema Iludaropa u Hauana TPUTOHOMETPHUH. 1
Pemenne o0mux TpeyroibHUKOB.

CamocrositenpHas pabora

66 | Ilnomane. Beruncnenue mnomazeii. Inomanu 1
no10OHBIX Uryp

67 | UTtoroBasi KOHTpoJIbHAasI paboTa 1

68 | AHanu3 KOHTPOJIBHON paboThI 1




MpownTo, MNPOHYMEPOBAHO W CKPEMN/IEHO

AAA )

~opa MBOY «XneboaapoBcKas
?BaxXCKOro M.o»
/| E.B.Ycuk



