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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OJAMH M3 OCHOBHBIX pa3[eOB IIKOJbHOW MAaTEMaTUKH,
UMEIOIINIA CBOEH 1ebl0 00€CTIeUnTh M3YyYeHUE CBOMCTB M pa3MepoB QUIyp, HX
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. LIEeHHOCTh M3ydeHus reOMETpUHA Ha YPOBHE OCHOBHOI'O
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JIOKA3aTEIbHBIEC PACCYXKIEHHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUCHHUS, I0KA3bIBATh
VUCTUHHBIE YTBEPKJICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHusi «OT TMPOTHBHOIO», OTIMYaThb CBOWCTBA OT IPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKICHUSI.

BTopoil 1uenpi0 H3ydeHUsT TE€OMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUICHUH KaK MAaTEMaTUYECKUX, TaK W MPAKTUYECKUX 3a/ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPEJEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATHh CIOBAMH JAHHBIA 4YEpPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIHHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyeMmble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIbHAS JUHUSA B U3YYECHUU I'€OMETPHUMU.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOYYarOIIUMNCS YYHUTCS CTPOUTH
MaTEMaTUYeCKHEe MOJENIW pealbHbIX JKU3HEHHBIX CHUTyalud, MPOBOJUTH
BBIYMCIICHHS U OLICHUBATH aJICKBaTHOCTh ITOJYYEHHOTO PE3YyJIbTaTa.

KpaiiHe BakHO NOMYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU YUEOHBIMH
npeaMeTaMu, MOTUBUPOBATh MCIIOJIB30BAaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHHE MOJYYEHHBIX YyMEHUH B (U3UKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne cooTHoOWEeHUs», «Merox koopauHaty U «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3/eiibl
conepxkanusi: «l'eomerpuueckre Qurypsl M UX CBoOicTBa», «l3Mmepenue
F€OMETPUYECKUX  BEIWYUH», «J/[eKapTOBBI KOOpAMHATBI HA  IUIOCKOCTWY,
«BekTops», «JIBrkenus miockoctiy, «IIpeodbpazoBanus mo100us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 gacoB (2 daca B Henenwo), B 8 kiacce — 68 yacoB (2 yaca B Helelw0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Havanpnble nonstus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble M CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroyibHUK. [[apanneabHOCTh U NEPIEHAUKYISIPHOCTD IPSIMBbIX.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMONIBIO LMPKYJIS MU JIMHEUKU. TpeyroyibHHK.
BricoTa, Meinana, GuccekTpuca, uX CBOMCTBA.

PaBHOOe/IpeHHBIM W PAaBHOCTOPOHHHMM  TpeyrojbHUKWA. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTrONMBHBIA  TpPEYroabHUK. (CBOWCTBO MeEAMaHbl MPSAMOYTOJIBHOTO
TPEYTrOJbHHUKA,  TNPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBIN TPEYTOJIbHUK € YoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJibllIeM yriie U OOoJblIeH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU M mpsiMor. KacarenbHast U cexylias K OKpY>KHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBoicTBa. YacTHeie
Cllydad MapajijieiorpaMMOB (TIPSMOYTOJILHUK, pOMO, KBajpaT), WX MPU3HAKUA U
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpanenuu. LleHTp Macc TpeyrojibHHKa.

[Togobue TtpeyronbHUKOB, Ko3pduimueHnt mnomodus. I[lpusHaku momooUs
TpeyroJibHUKOB. [IpuMeHenne noqooust mpu peleHny NPpakTUYEeCKUX 3a/1ay.



CpoiicTBa miom@aaei reomerpudeckux ¢uryp. DopmMynsl i IUIOMIAU
TpeyrojbHHKa, MapamienorpaMMa, pomOa u Tpanenuu. OTHOIIEHHE IJIOIAAeH
oI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOr0 yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUrOoHOMETpUYECcKHe (YHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpaJbHBIE YTIIIbI, YrOJd MEXKIYy KacaTEIbHOM M XOPIOW.
VYrimel  Mexay ~XopaamMu M CeKylUIMMHU. BrnmcaHHele W OINKCaHHBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnojokeHue JByX OKpykHocTed. KacaHune
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KVIACC

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

Pemenue TpeyronbHUKOB. TeopemMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUYeCKHX 3aJad C HCIOJb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[Tpeo6pa3zoBanue nogodus. [lonoOre cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOU3BENECHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BENCHUH
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KacaTEIbHOM.

BekTop, anuHa  (MOIylb)  BEKTOpA,  COHAINpPABIEHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO ~ HAIIPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMy HaJ BEKTOpaMmH. Pas3nokeHue BeKTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalsspHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKIEHUS AJIUH U YTIJIOB.

JlekapTOBBI KOOPAMHATHI HA IIOCKOCTH. Y PaBHEHUS NMPSIMOU U OKPYKHOCTH
B KOOpJAMHATAX, [IEPECEUCHUE OKPYKHOCTEH M MPpAMBIX. METOI KOOPIAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIbHUKK. JlmuHa OKpyxkHOCTH. ['pamycHas wu
paauaHHasi Mepa yria, BBIYUCICHUE NJUH Oyr okpyxkHocted. Ilmomanp kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUHM GUryp (daemMeHTapHbIe
npeactaienus). [lapannensHeiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOHUIEHHWEM K  JOCTHMIKEHHUSAM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaT€MaTUYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKd, OCO3HAHHEM Ba)KHOCTHU
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0pa30oBaHUsl Ha MPOTSHKEHUHM BCEM JKM3HM JJIsl YCHEHIHOW MpOQecCHOHATBHON
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs UelIOBEKa, MPUPOAbI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKU U MAaTeMAaTHYECKOW KYJIbTYpOW Kak CpelICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KU3HU  (3J0pOBOE  IHMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHHE MAaTeMaTH4YE€CKUX 3HAHUM /IS pelIeHus 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsi OKPYXAIOLIEW Cpenbl, OCO3ZHAHHEM
rI1006aTbHOTO XapaKTepa SKOJOTUIECKUX MPOOJIeM U IyTel UX pPelieHus;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOAEH, MpUoOpeTaTb B COBMECTHOWU JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JAEPUUUTHI COOCTBEHHBIX 3HAaHUU W
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBUIBIITH M XapaKTEPU30BaTh CYLIECTBEHHBIE NMPU3HAKKM MAaTEMaTHYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHSTHM, yCTaHABIMBAaTh  CYIIECTBEHHBIM  MpHU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CPaBHEHUS, KPUTEpUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHUMATh, (OPMYIUPOBATH U  MPeoOpPa3OBHIBATH  CYXKICHUS:
yTBEpIUTENIbHbIE U OTpULATENbHbIE, €IMHUYHbIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



e BBISIBISITH ~ MAaTeMaTH4YECKUE  3aKOHOMEPHOCTH, B3aMMOCBSI3U U
npoTtuBopedrss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npeiaratb KpUTEPUU IS BBISIBIICHHS] 3aKOHOMEPHOCTEH U POTUBOPEUUIA;

e JIeNIaThb BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKU, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHUH 10 aHAJIOTUH;

e pazOuparh JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUU (NPSAMBIE U OT
MPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIbHO HECIOXXKHBIE JI0KA3aTelbCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHUS,

e BBIOHMpATh CIIOCOO perieHus ydeOHOW 3ajaud (CpaBHHUBATh HECKOJIBKO
BAPDUAHTOB pEILICHUs, BbIOUpPATh HauOoNee MNOAXOMAINMNA C Y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaeaoBare/bCKue 1eHCTBUA:

e HCHOJI30BaTh BOIPOCHI KAaK HMCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITEJIbHO yCTaHaBJIMBAaTh HCKOMOE U JaHHoe, (opMHUpOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

e MPOBOAUTH MO CAMOCTOSITEIbHO COCTaBIICHHOMY IUIAHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOM;

e CaMOCTOSITENILHO (OPMYJIHUPOBATH OOOOIIEHUS W BBIBOJBI MO pe3ysibTaTaM
MPOBENEHHOTO HAOJIIONCHUS, HWCCICAOBAHMS, OIICHMBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIECHHIA;

e MPOTHO3UPOBATH BO3MOYKHOE pa3BUTHUE MpoOLEcca, a TaKXKe BbBIJBUTATh
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

e BBISIBIIATH HEJOCTATOYHOCTh W M30BITOYHOCTH HH(OpPMAIHU, ITAHHBIX,
HEOOXOUMBIX JIJISI PEIICHUS 3a1a4H;

e BBIOUpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HUHTEPIPETUPOBATH
WH(pOpMAIINIO PA3IMUHBIX BUJOB U (DOPM MPEACTABICHHUS;

e BBHIOMpATh (OpMY TPEACTABICHUS HMHPOPMALMH M HWILIIOCTPUPOBATH
pelaemMpie  3aJladyd  CXeMaMH, JudarpaMmamMu, HWHOW TrpaduKod W UX
KOMOMHAIIUSIMHU;

e OIICHMBATh HAAEKHOCTb HH(POPMAIUU TI0 KPUTEPHUSIM, MPET0KECHHBIM
YUHUTENEeM WU CHOPMYIUPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIe 1eCTBHS:

e BOCIIPUHUMATH U (HOPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMHU
U 1ETSIMU OOIIeHMSI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUYKY 3PECHHUS



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs

3aJ1a4yi, KOMMEHTUPOBATh MOJYUYEHHBIN PE3yJIbTaT;

B X0/ie O0CYXJI€HHs 3aJaBaTh BOIPOCHI 110 CYIIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUSIMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;

e TMPEACTABISTH PE3YJIBTATHI PEUICHUS 3a7a4M, YKCIIEPUMEHTA, UCCIIEA0BAHMS,
MPOEKTa, CAMOCTOSITEIHLHO BBIOMPaTh ()OpMAT BBHICTYIUICHHSI C YUETOM 3a1a4
MPE3eHTAllUU U 0OCOOEHHOCTEN ayIuTOpHUH;

e IIOHMMATh W UCIOJIH30BaTh MPEUMYILECTBA KOMAHAHOW U WHIWBHIyaIbHON
paboTHI NPHU PENICHUU YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

e IIPUHUMATh LEJIb COBMECTHOM JEITENIBHOCTH, IUIAHWPOBATh OPraHU3ALHIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

e y4acTBOBaTh B TIPYyHNOBBIX (QopMax padoTel (0oOcyxkaeHus, OOMeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BHITOJIHATH CBOIO YacTh PabOTHI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMH 4YI€HAMU KOMAaH/IbI,
OLICHMBATh KAaue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

e CaMOCTOSITEJIbHO COCTABJISATH IUIaH, AJITOPUTM pEUIeHMs 3a1adu (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BJAJETh CIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS Mpoliecca U pe3yJibTaTa
pEILIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

e MPEIBUIETH TPYAHOCTH, KOTOPHIE MOTYT BOBHUKHYTh IIPH PELICHUN 33/1a4U,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HaWJICHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTU ITOCTABICHHOW LIENU U
YCIIOBUSIM, OOBSCHATHh MPUYUHBI JTOCTHDKCHHUS WIM HEIOCTHKEHUS UENH,
HAXOJUTh OIIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 Kjacce OOYYArONIMICS TOJYYHT CICTYIOIIHNE
MIPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh M3ydeHHBIE TEOMETPUYECKHUE (UTYpPBI, OIPENeisaTh HX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOITHATH
YEpPTEXKHU MO YCIOBHIO 3adaud. M3MepATh JMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
PemaTe 3371241 Ha BRIYMCIICHHUE JJIMH OTPE3KOB U BEJIUUUH YIJIOB.

Henate TpyOyl0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
peabHOM >KW3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTeKU K TEOMETPUUECKUM 3a/1auam.

[Tonb30BaThCAd TMpPHU3HAKAMU PABEHCTBA TPEYTrOJILHUKOB, HCIOJIb30BATh
MIPU3HAKHA U CBOMCTBA PaBHOOCIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUHN 3a1a4.

[IpoBONUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIOJIBHOIO
TPEYTOJIbHUKA, B PEIICHUHA T€OMETPUYECKUX 3a]1a4.

OnpenensiTe napayieIbHOCTh IPSIMBIX C TTOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
C HUMH cekymad. OnpeaensiTh NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSMOM JI0 TOYEK JPYTrOM MPSIMOU.

Pemiats 3a1aun Ha KileTyaTol Oymare.

[IpoBOANTH BHIYMCIICHUS W HAXOJIWTh YHCJIOBBIE M OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUUYECKUX 3aJayax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJLHUKOB W MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEepEeCeYCHUN JIBYX IMapaJJICIbHBIX TMPAMBIX CeKylled. Pemars mnpakThueckue
3a7]a4u Ha HaXOXKJICHUE YIJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPEAEHSATH
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYEK.

DopMyIMpPOBaTh OMPEACICHUS OKPY>KHOCTHM W Kpyra, XOpAbl U JIhameTrpa
OKPY>KHOCTH, TT0JIb30BaThCSI UX CBOWCTBAMH. ¥ METh IPUMEHATH 3T CBOWCTBA MPHU
pellIeHuu 3a7ay.

Brnagete MOHATHEM OMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaTbes akTamMu O TOM, YTO OHMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelIbHOU K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
MEePIEHANKYJISIPHOCTH KacaTelIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHMUSI.



[Tonb30BaThCA MPOCTEMIIMMHU T€OMETPUUECKMMU HEPABEHCTBAMH, TOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO LIUPKYIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kiacce oOydarOmIMiiCS TOJYYHT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETBHIPEXYTOJIBHUKOB, HX JJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOIMCTBAa TOYKM TEPECEUCHMs] MEIHWaH TPEyrojbHUKa (LEHTpa
Macc) B peIlICHUH 3a/1ay.

BnaneTe noHsATHEM CpeqHEH JTUHUM TPEYTOJIbHUKA U TPANELMH, TPUMEHITh
X CBOMCTBA NPHU pELICHWH TreoMeTpuyeckux 3anad. [lomp3oBaTbes Teopemon
dajieca 1 TEOPEMON O IPOIOPLHMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUJIS PELICHUS
IIPaKTUYECKUX 3a7a4.

[IpuMeHsTh npu3HaKu MOJ00US TPEYTOJIbHUKOB B PEIICHUH T€OMETPUUECKHUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
pakTUYecKux 3anad. CTpOUTh MaTEMaTHYECKYI0 MOJEIb B IMPAKTHYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJTUHBI.

Brnanete NOHATHSMU CHUHYycCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. [101b30BaThCsl STUMH MOHIATHIMU ISl PELICHUS
IIPaKTUYECKUX 3a7a4.

Boruncnsate (pa3nuyHbiMU crioco0aMu) IUIOLIab TPEYroJbHUKA U IJIOLIaaN
MHOTOYTOJNBHBIX  Guryp (Monb3ysich, TJ€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeHsTh MoTy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Brnanets NOHATHSAMU BIHMCAHHOTO W LEHTPAJIBHOIO yria, HCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XopAaMH (CEeKyLIUMH) U yIiie MEeXIy
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUH T€OMETPUUYECKUX 3a7a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSTH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C TNpPUMEHEHUEM TMOJ00us W TPUTOHOMETpUU (TOJB3YSCh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHmy oOyuenus B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
IOMOILBIO PAa3JIMYHBIE 3JIEMEHTHl MPSAMOYTOJIBHOTO TPEYTrOJbHUKA («pELICHUE



MPSIMOYTOJIHBIX TPEYTOJILHUKOBY ). HaxoauTh (C MOMOIIBIO0 KaTbKYJIATOPA) AJIUHbI
U YTJIBI JUTSI HeTAOJUYHBIX 3HAYCHUH.

[Tomp3oBaThCs hopMysiaMu MPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPHUCCKUM
TOXKAECTBOM IS HAXO0XJICHUS COOTHOIIEHUH MEXAY TPUTOHOMETPUYECKUMHU
BEJINYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB ISl HAXOKJICHUST PA3IMYHBIX
AJIEMEHTOB TPEYTrOJIbHUKA («pEUIEHUE TPEYroJbHUKOBY»), MPUMEHSITh HUX MpHU
pELIEHUH T€OMETPUYECKUX 3aa4.

Brnanets moHsTHSIMH — npeoOpa3oBaHHMS — MOJIO0OMS, COOTBETCTBEHHBIX
AJIEeMEHTOB MoJ00HBIX Guryp. [lonb30BaThCcsi CBONCTBaMU 1MOJ00MS MPOU3BOIBHBIX
buryp, yMmMeTh BBIUHCIATH JUIMHBI W HAXOAUTh YIJbI y TMOAOOHBIX (GUTYP.
[IpumeHsaTh CBOMCTBA TOMOOWS B MPAKTHUYCCKUX 3a7adax. YMETh MPUBOIUTH
pUMEPHI TOJIOOHBIX (GUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThCA TEOPEMAMU O IIPOU3BEICHUU OTPE3KOB XOPA, O MPOU3BEACHUN
OTPE3KOB CEKYILIMX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HYECKUIA
CMBICJI, TPUMEHATh HUX B PEIICHUU TIEOMETPUUYECKHX M (U3WYECKUX 3ajad.
[IpuMeHATh CKalIsIpHOE NMPOU3BEACHUE BEKTOPOB JJIsI HAXO0XKICHUS JUIMH U YIJIOB.

[Tonp30BaTbCd METOAOM KOOpPJAMHAT HA IUIOCKOCTH, NPUMEHSTH €r0 B
PEILICHUU TEOMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Brnagete NMOHATUAMU TPABUIBHOIO MHOTOYTOJIBHHUKA, JJIWHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEpHI yIJia, YMETh BBIYUCIATH IUJIOIIA/Ib
Kpyra u ero yacreu. [ I[puMeHsTh noryyeHHbIE YMEHHUS B PAKTUUECKUX 3aa4ax.

Haxonuth ocu (WM TEHTPHI) CUMMETpUH (UTYp, TPUMEHSTH JBHKCHHUS
IJIOCKOCTH B MPOCTEUIINX CITydasix.

[IpUMEHATh MOTYyYEHHBIC 3HAHHUS HA MPAKTUKE — CTPOUTh MATEMATHUUYECKHE
MOJIEIIN ISl 33724 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCIICHUS
C TPUMEHEHHEM TOJ00Ms M TPUTOHOMETPUYECKUX (PYHKIUN (TIOJB3YACh, Te
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



n/n

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

KoaunuecTBO 4acos

Bcero

KoHnTpoJbHbie
padoThI

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

Buabl gesiTeJIbHOCTH 00y4aKOIIMXCSH €
yueToM padoyell MporpaMmbl
BOCITUTAHUSA

[Tpocreiimue reomeTpudeckue GUrypbl
1 X CBOMCTBA. M3mepeHnue
F€OMETPUYECKUX BEITUYUH

TpeyronbHUKH

14

22

bubmuorexa [JOK
https://m.edsoo.ru/7f415e2e

bu6nmoreka [JOK
https://m.edsoo.ru/7f415e2e

®opMyIMpOBaTh OCHOBHBIE TOHATHUS U
onpeaencHus. Pacno3HaBaTe U3y4eHHbIE
reoMeTpuuecKie (GUrypsl, ONpeAessITh UX
B3aMMHO€ PacloioKeHHE, BHITIOTHATh
YepTEX IO YCIOBUIO 3ana4du. [IpoBoauTs
MPOCTeHIINE TOCTPOCHHUS C TIOMOIIBIO
LUPKYJIA U TUHENKU. V3MepsATh TUHENMHBIE U
YTJIIOBBIE BETNYMHBI TECOMETPHYECKUX U
MIPAKTUYECKUX 00BbEKTOB. ONpenesTh «Ha
IJ1a3» pa3Mephl peaabHbIX 00BEKTOB,
MIPOBOJUTH IPYOYIO OLICHKY MX Pa3MEpOB.
Pemats 3a1aun Ha BEIYUCIIEHUE JUIMH
OTPE3KOB U BEJIMYMH yIJIOB. PemaTs 3a1aun
Ha B3aMMHOE PaCIOJIOKEHHE
reomerpuueckux ¢uryp. Ilposoants
KJIaCCU(HUKAINIO YTIIOB, BEIYHCIISTh
JIMHEWHbIE U YTIIOBbIE BETUUNHBI, TIPOBOIUTH
HEOO0XOIMMBIE JOKA3aTeJIbHBIE PACCYKICHHUS.
3HAKOMMTBCS C HCTOPUEHN pa3BUTHS
reOMEeTpUU

Pacno3naBaTh napbl paBHBIX TPEYTOJIbHUKOB
Ha TOTOBBIX YepTexkax (C ykazaHueM
MIPU3HAKOB). BEIBOIUTH ciiecTBUS (PAaBEHCTB
COOTBETCTBYIOIIMX JIEMEHTOB) U3 PAaBEHCTB
TPEYroJbHUKOB. DOpMyIMpOBATH
OIIPEJIEICHUS: OCTPOYTOJIBHOIO,
TYNOYTOJBHOTO, IPSIMOYTOJIBHOTO,
paBHOOEPEHHOTO, PABHOCTOPOHHETO



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

TPEYTOJIBHUKOB; OUCCEKTPHUCHI, BBICOTEHI,
MEJIMaHbI TPEYTOJIbHUKA; CEPETUHHOTO
MIEPIICHIUKYIISpa OTpe3Ka; epuMeTpa
TpeyroyibHuKa. DopMynupoBaTh CBONCTBA U
MIPU3HAKU PaBHOOSIPEHHOIO TPEYTOJILHUKA.
CTpouTh YepTexu, pemaTh 3a1a4u ¢
TTOMOIIIHIO HAXOXKICHHS PABHBIX
TPEYroNbHUKOB. [I[pUMEHATH MpU3HAKHI
paBEHCTBA MPSMOYTOJIBHBIX TPEYTOJILHUKOB B
3amavax. Mcmonp30BaTh udpoBbie pecypes
JUIST ICCIICJTIOBAHUS CBOMCTB H3y4aeMbIX
¢uryp. 3HaKOMUTBCSI C UCTOPUEH pa3BUTHS
TeOMEeTPHHU

[TapamiensHble IpsIMBIE, CyMMa yIJI0B
TPEYroJIbHUKA

14

bubmuoreka [JOK
https://m.edsoo.ru/7f415e2e

DopMyITHUPOBATEH MOHATHE MAPATIICIIBHBIX
MPSIMBIX, HAXOAUTH MIPAKTUYECKUE IPHMEPBI.
Wzyuath cBoiicTBa yrioB, 00pa3oBaHHBIX PU
NePECCUCHNH TTapaUICIbHBIX MPSIMBIX
cekyuieil. [IpoBoauTh qoKa3aTenbCTBA
MapayieIbHOCTH ABYX MPAMBIX C IOMOLIBIO
YIIJI0B, 00pa30BaHHBIX MPH MEPEeCECUCHIH
STUX MPSMBIX TPETheH NpsIMON. Beruncnsare
CyMMY YIJIOB TPEYTOJbHHUKA U
MHOTOYTOJIbHHKA. HaxoAuTh 4ncIoBbIE U
OyKBEHHBIE 3HaYCHUS YTIIOB B
reOMETPUUYECKHX 3a/1a4ax ¢ UCIOJIb30BaHUEM
TEOpEeM O CYMME YIJIOB TPEYTOJbHUKA U
MHOTOYTOJIbHUKA. 3HAKOMUTBCS C UCTOPHEH
pa3BUTHS T€OMETPHUU

OkpyxHOCTb U Kpyr. ['eomeTpuueckue
ITOCTPOEHUS

14

bubmuorexa [JOK
https://m.edsoo.ru/7f415e2e

DopMyIHpPOBATh ONPEAEIECHUSA: OKPY>KHOCTH,
XOpIbl, AMAMETPa U KacaTeIbHOU K
OKpY>XHOCTH. M3yuyaTh X CBOMCTBA,
MIPU3HAKY, CTPOUTH YepTeku. McciaenoBars,
B TOM YHCII€ HCIIONB3Ys ITU(PPOBLIE PECYPCHI:
OKPY>KHOCTH, BHUCAHHYIO B YTOJI; IICHTP
OKPY>KHOCTH, BIIICAHHOU B yTOJI; PABEHCTBO
OTpE3KOBKAacaTeNbHbIX. MICIIOIBb30BaTh METON
I'MT nnst gokazaTenbCcTBa TEOPEM O



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

nepecedeHn: OUCCEKTPUC YTIIOB
TPEYTroJbHHUKA U CEPEANHHBIX
MIEPIEHIUKYIISIPOB K CTOPOHAM
TpeyroyibHUKa ¢ moMouibo ' MT.
OBnaneBaTh NOHATUSAMH BIUCAHHON U
ONMCAHHOU OKPY>KHOCTEH TPEyroNbHUKA,
HaXOJUTh LIEHTPBI TUX OKPYKHOCTEH.
Pemats OCHOBHBIE 3a1a4M HA IIOCTPOCHUE:
yria, paBHOTO JaHHOMY; CEPEIMHHOTO
MIEPIEHIUKYIISIpa JaHHOTO OTPE3Ka; IPAMOH,
MIPOXOJAIIEH Yepe3 JaHHYIO TOUKY U
NEPIEHAUKYJISIPHON NaHHOHN NPSAMOI;
OMCCEKTPUCHI TAHHOT'O YIJIa; TPEYTOJbHUKOB
10 pa3iIMYHBIM JIEMEHTaM. 3HAKOMUTBCS C
HUCTOPUEN pa3BUTHUS TEOMETPUHU

[ToBTOpEeHUE, 0600IICHNE 3HAHUT 4

bubmuoreka [JOK
https://m.edsoo.ru/7f415e2e

Pemate 3a1aun Ha MOBTOpPEHUE,
WUTIOCTPUPYIOILINE CBSA3U MEXKIY
Ppa3IMYHBIMH YaCTSAMU Kypca

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 08



https://m.edsoo.ru/7f415e2e
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8 KVIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

YeTpIpEXyroIbHUKN

Teopema daneca u TeopemMa o
IIPONOPLUUOHANIBHBIX OTPE3KaXx,
M0/100HbBIE TPEYTOJIBHUKH

KoaunuecTBO 4acoB

Bcero

12

15

KonTposabHbie
padoThI

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

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

bu6nmoreka [JOK
https://m.edsoo.ru/7f417e18

Buabl gesiTeJIbHOCTH 00y4aKOIIMXCSH €
yueToM padoyell MporpaMmbl
BOCITUTAHUSA

W300pakaTh ¥ HAXOAUTH HA YEPTEKAX
YEeTHIPEXYTOIBHUKHU Pa3HBIX BUAOB U UX
3neMeHThl. DOpMyIHpOBaTh ONpeACICHHUS:
napajuienorpamMmma, IpsIMOyrojbHUKa, poMoa,
KBaJpara, Tpaneunu, paBHOOOKOH Tparnenuy,
IIPSIMOYIOJIbHOM Tparnenuu. JlokaselBaTh U
UCIOJIb30BaTh MPH PEIIEHUH 3a/1a4 IPU3HAKU
1 CBOMCTBA: MapajienorpaMmma,
npsSIMOYTOJIbHHKA, poMOa, KBaapaTa,
Tparnenuu, paBHOOOKOW TpamneIyH,
NpsIMOYTOJIbHOM Tpaneuuu. [IpumeHsTh
METOJI YIBOCHHS MEANAHBI TPEYTOJIbHHKA.
Hcnonb3oBaTh HUPPOBBIE pECypCHI IS
HCCIIEI0BaHNS CBOMCTB N3y4aeMbIX (QUTYD.
3HAKOMMTBCS C HCTOPUEHN pa3BUTHS
reOMEeTPUHU

IIpoBONUTE OCTPOEHUS C HIOMOLIBIO
LUPKYJIS U TMHENKU C UCII0JIb30BAHNE
TeopeMsbl Paieca U TEOPEMBI O
MIPOMOPIMOHAIBHBIX OTPE3KAX, CTPOUTH
YETBEPTHIN MTPONOPLIMOHATIBHBIN OTPE30K.
IIpoBoaNTE NOKA3aTENBCTBO TOTO, YTO
M€JHaHbl TPEYTOJIbHUKA IEPECEKAOTCS B
OJIHOM TOUKE, U HAXOJUTHCBSA3b C LIEHTPOM
MacC, HaXOUTh OTHOLIEHHE, B KOTOPOM
MEIMaHbI IEIATCA TOUKOH UX MepeceueHMs..
HaxonuTs moio6HbIe TPEYyroJb-HUKH Ha
TFOTOBBIX YEPTEKAX C YKa3aHUEM
COOTBETCTBYIOIIMX MPU3HAKOB M10JI00USL.



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

ITnomans. Haxoxaenue miomanei
TPEYrOJIbHUKOB U MHOTOYTOJIBHBIX
¢uryp. IInomanu nogo6HbIX GuUryp

Teopema [Iudaropa u Hauana
TPUTOHOMETPUHU

14

10

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

bu6mmorekxa [IOK
https://m.edsoo.ru/7f417e18

Pemars 3aaun Ha IOJO0HBIE TPEYTOILHUKH
C TIOMOIIBIO0 CAMOCTOSITEIBHOTO TIOCTPOEHMUS
yepTekel U HaXOXKICHUS MOT0OHBIX
TpeyroibHUKOB. [[poBOINTE MOKa3aTenbpCcTBA
C UCIIOJIb30BAHUEM TIPU3HAKOB TIO100USI.
Jloka3pIBaTh TpY pU3HAKA 0100
TPEyTrOIbHUKOB. [ [pUMEHTh MoTydeHHbIC
3HAHUS IPU PEIICHUH TCOMETPUUYECKUX U
MPAKTUYECKUX 3a]a4. 3HAKOMUTKCS C
HUCTOpHEH pa3BUTUSI T€OMETPUU

OBnazeBaTh MEPBUYHBIMH IPEICTABICHUIMH
00 o0r1eii Teopu IO IH (MEpHI),
(hopMynHpOBaThH CBOWMCTBA IUIOIIAAH,
BBISICHATB MX HATJISAHBINA CMBICT. BEIBOIUTE
(bopMyJIBI IUTOMIAIH MTapauiesiorpaMMma,
TPEyroJbHHKA, TPAEUUH U3 GOPMYJIBI
IUIOIA/IN TIPSIMOYTOJIbHUKA (KBaIpaTa).
BBIBoUTE (POPMYITBI TUTOIIA T BBITYKIOTO
94eTHIPEXYTOIbHUKA Yepe3 AUaroHaIN U Yol
Mexay HuMu. HaxonuTs miomaau Guryp,
n300pak€HHBIX Ha KJIeT4aToi Oymare,
UCIIONB30BaTh pa3oueHne GUrypsl Ha 4acTH U
noctpauBanue. PazoupaTs npumepsl
UCIIOJIb30BaHUSI BCTIOMOTaTEILHON TITOMIA T
JUTSL pelIeH s TeOMETPHYECKUX 3a/1ad.
HaxoauTts 1iormiany nogo0HsIX Guryp.
BbIaucnsaTh miomaan pa3anaHbIX
MHOTOYTOJIbHBIX (uryp. Pemars 3agaun Ha
TUTONIA/Ib C MPAKTHYECKUM COJICpIKaHUEM

JoxkassiBathk Teopemy [ludaropa,
HCIIONB30BaTh €€ B IPAKTUYECKUX
BhrHCIeHUIX. DopMynTupoBaTh
olpeAeNeHNs] TPUTOHOMETPUYECKHUX
(GyHKIUI 0CTPOro yria, IpoBepsTh UX
KOPPEKTHOCTh. BHIBOJIUTH
TPUTOHOMETPUYECKHE COOTHOLIEHHS B
MIPSIMOYTOJIBHOM TPEYTOJIbHUKE.



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

VYrel B OKpyKHOCTH. Briucanusie u
OINMCAHHBIE YETHIPEX YT OJIbHUKH.
KacarenbHble k OkpyxHOCTU. Kacanue
OKPYKHOCTEN

13

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

HccnenoBatb COOTHOLICHUST MEXKIY
CTOPOHAMH B MPSIMOYTONBHBIX
TPEeyTroIbHHUKAX C yriaamu B 45° u 45°; 30° u
60°. Mcrionp30Bath (hOpMyITBl IPUBEACHUS U
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO
IUIsl HAXOXKIEHUSI COOTHOILICHUN MEXIY
TPUTOHOMETPUUECKUMH QYHKLIUAMH
Pa3NMUYHBIX OCTPBIX YriaoB. [IpuMeHsTH
MOJTyYEeHHBIC 3HAHUS U YMEHUSI ITPU PELICHUH
MIPAKTUYECKUX 3a7a4d. 3HAKOMUTHCS C
UCTOPUEH Pa3BUTHsI TEOMETPUU

®opMyIMpOBaTh OCHOBHBIE ONPEACICHYS,
CBSI3aHHBIE C YIJIaMU B Kpyre (BIIMCaHHBIN
YTOIL, IIEHTPaNbHEINA yroi). HaxoauTs
BIIHCaHHBIE YIUIBI, OIMPAIOIINECS Ha OIHY
IYTY, BBIYUCIIATH YIJIBI C TIOMOIIBIO TEOPEMBI
0 BIMCAHHBIX YIJaX, TEOPEMbI O BIUCAHHOM
YETBIPEXYTOIBHUKE, TEOPEMBI O
LIEHTpaJIbHOM yruie. MccnenoBaTts, B TOM
YHCJIE ¢ IOMOILBIO U(PPOBBIX PECYPCOB,
BIIMCAaHHBIC U ONTMCAHHBIE
YEeTBIPEXYTOJBHUKH, BBIBOJANUTH UX CBOMCTBA
U npu3HaKy. Vcronb30BaTh 3TH CBOMCTBA U
MIPU3HAKH MPH PEIICHUH 33/1a4

[ToBTOpEeHme, 0600IIEHNE 3HAHUIA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6nmoreka [JOK
https://m.edsoo.ru/7f417e18

Pemate 3a1auu Ha MOBTOpPEHUE,
WUTIOCTPUPYIOUIUE CBSI3H MEKIY
pa3IMYHBIMU YaCTSIMU Kypca



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

n/n

9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Tpuronometpus. TeopemMbl KOCHHYCOB
U CUHYCOB. PelieHue TpeyroisHUKOB

KoaunuecTBO 4acoB

Bcero

16

KonTposabHbie
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

Buabl gesiTeJIbHOCTH 00y4aKOIIMXCSH €
yueToM padoyell MporpaMmbl
BOCITUTAHUSA

DopMyIHUpOBATh ONPEAETICHUS
TPUTOHOMETPUYECKUX PYHKIUH TYBIX U
IIPSIMBIX YIJI0B. BeIBOOUTE TEOpEMY
KOCHHYCOB M TEOPEMY CHHYCOB (C paAnycoM
OIMCaHHOW OKPY>KHOCTH). BBIBOIUTH
(hopMyJIBI JJIs1 BRIYMCIICHHS TUTOIIAJICH C
UCIIOJI30BaHUEM TEOPEM TPUTOHOMETPHUH
(bopmyna momaay TpeyroibHUKA Yepe3 ABe
CTOPOHBI M YT'OJI MEXy HUMH, (popmyma
IUIOLIAU YEThIPEXYTOJILHUKA YEPE3 €r0
JUaroHalIM U yroji MeXIy HUMH). PemaTs
TPEyrojabHUKU. Pemare npaktuyeckue
3a]auu, CBOJSIINECS K HAXOKICHUIO
Pa3NUYHBIX 3JEMEHTOB TPEYTOJIbHUKA

[IpeoOpazoBanue moa00wms.
MeTtpuueckre COOTHOLIEHHUS B
OKPYHOCTH

10

bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c

OcBauBaTh MOHATHE MTPEOOPA30BAHUS
noao6us. MccenenoBars OTHOIIEHHE
JMHEHHBIX JIEMEHTOB (UTYp MPH
npeoOpa3zoBanuu 1mogoous. Haxonuts
MIPUMEPBI TOI00Us B OKPYXKarOIIei
JIEWCTBUTEIBHOCTH. BBIBOANUTD METpHUYECKHE
COOTHOIICHHS MEXKTY OTPE3KaMH XOP/I,
CEKYIIUX M KacaTeJIbHBIX C HCIOJIb30BAHHEM
BITHCAHHBIX YTJIOB U MMOJJOOHBIX
TPEYroJIbHUKOB. Pemarsn TCOMETPHUYICCKHUE
3a1a4M ¥ 33/1a491 U3 PEATbHOM KU3HU C
HCTOJIb30BaHUEM TIOJ00OHBIX TPEYTOJLHUKOB

Bexkropsl

12

bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c

Hcnonb30BaTh BEKTOPHI KaK HAIIPABJICHHBIC
OTPE3KH, UCCIIEI0BATH T€OMETPHUUECKHUH
(mepemertienue) 1 huznveckuii (cuia)



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

JlekapTOBBbI KOOPAMHATHI HA MIJIOCKOCTH

[IpaBuibHBIE MHOTOYTOJIBHUKH. JlJInHA
OKPY’KHOCTH U IUTOLIAJb Kpyra.
Braucnenune miomaaen

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c

CMBICJIBI BEKTOPOB. 3HATh OMpPeAeICHUs
CYMMBI U Pa3HOCTH BEKTOPOB, YMHOXKEHUS
BEKTOpa Ha YHCIIO, HCCIEI0BATh
TEOMETPUUICCKAN U (PU3HMICCKUN CMBICITBI
9TUX omepaiuil. Pemarts reoMmerpuieckue
3aJla4y¥ C UCTIOIH30BAHNEM BEKTOPOB.
PackmagpiBaTh BEKTOP O IBYM
HEKOJUITMHEapHBIM BeKTOpaM. Vcmonb30BaTh
CKaJISIpHOE MTPOU3BEJIEHUE BEKTOPOB,
BBIBOJIUTH €T0 OCHOBHBIE CBOMCTBA.
Brruucniats cyMMy, pa3HOCTb U CKaJISIPHOE
MIPOU3BEACHUE BEKTOPOB B KOOPAUHATAX.
[IpuMeHATh cKaJspHOE MPOW3BEIEHUE IS
HaXO0XJICHUS JJIUH U yTJIOB

OcBauBaTh NOHATHE MPSIMOYTOJIBHOM
CUCTEMBI KOOPJIUHAT, JEKapTOBBIX
KOOpAWHAT TOYKH. BEIBOINUTE ypaBHEHHE
NpsIMOI U OKPY>KHOCTU. BBIIENsATh MOTHBII
KBaJIpaT JUIA HAaXOKIEHUS [IEHTPa U pajmyca
OKpY>KHOCTH 110 €€ ypaBHeHUI0. Pemath
3a/la4y¥ Ha HAXOXKICHHUE TOUEK TepecedeHus
MIPSIMBIX U OKPY’KHOCTEH C TIOMOIIBI0 METOIA
KoopAuHaT. Mcrnonb30BaTh CBOKWCTBA
YIJI0BOTO K03(duiMeHTa npsamoi mpu
pelIeHny 3a1a4, JUTsl ONpe/IelIeHuUs
pacriosnoxeHus npsiMon. IIpumeHsTh
KOOPAMHATHI MTPH PEILIEHUH T€OMETPUYECKUX
Y IPaKTHYECKUX 3a]1ad, IS TIOCTPOCHHS
MaTeMaTHYECKUX MOJIeIel peallbHbIX 3a/1a4
(«metox xoopauHaTy). [loap30BaTHCS TSI
ITIOCTPOCHUS U WCCIeOBAaHUI TU(POBEIMHU
pecypcaMu. 3HAKOMUTBCSL C HICTOPHUEH
Pa3BUTHUS TEOMETPUHI

DopMyIIUPOBATH OTNPE/IETIEHNE MPABUIbHBIX
MHOTOYTOJIbHUKOB, HAXOJIUTh UX 3JIEMEHTHI.
[Tonb30BaThCA MOHATUEM AJTUHBI
OKPY>KHOCTH, BBEIEHHBIM C IIOMOILBIO



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

MPAaBUIBHBIX MHOTOYTOJIHUKOB, ONPEACTSTh
YHCIIO T, JUTMHY AYyTH U paJldaHHyIo Mepy
yrina. [[poBoanTh mepexo OT paguanHON
MepHI yIIia K TpaaycHON M Ha000pOT.
OmpenensTs miomans Kpyra. BersoanTs
(hopMyIbl (B TpayCHOU M paJuaHHON Mepe)
JUISL ATTMH YT, TUIOLIa e CeKTOPOB U
CErMEHTOB. BeraucisaTe momann Guryp,
BKJTIOYAIOLINX 3JI€MEHTHI OKPY>KHOCTH
(xpyra). Haxoaute miomiaau B 3agadax
peanbHOM KU3HU

I[BI/I)KGHI/ISI IINIOCKOCTH

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

Paz0upaTh mpuMepsl, WIUTIOCTPUPYIOIIUE
NOHATHA ABWKeHNsA. opMynnpoBathb
oTpesieNIeHHsl apajuIeIbHOTO IepeHoca,
MIOBOPOTa U OCEBO CUMMETpUU. BrIBOIUTH
HX CBOMCTBA, HAXOANTbH HEMOABI)KHBIE
TouKU. HaxoauTh LEHTPBI U OCH CUMMETPUNA
npocreimux ¢puryp. [IpumensTs
NapauIeIbHBIA IEPEHOC U CHMMETPHIO TIPH
pelIeHnY TeOMETPUIECKHX 3a/1a4 (pa3oupaTh
npuMepsl). Micronb30BaTh ISl TOCTPOEHUS U
UCcIieIOBaHuH M POBBIE pecypehl

[ToBTOpenue, o6odIIEHNE,
cUcTeMaTH3alus 3HaHuH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

OnepupoBath MOHATUSAMHE: (PUTYpa, TOUKA,
psiMasi, yroil, MHOTOYTOJIbHHUK,
paBHOOEIPEHHBIH 1

PaBHOCTOPOHHUNTPEYT OJIbHUKU,
MPSIMOYTOJIBHBIN TPEYTOJIbHUK, MEANAHa,
OMCCeKTpuCa U BBICOTA TPEYTOJIbHUKA,
napaienorpamMmm, pomMO, MPSIMOYTOJIEHUK,
KBaJlpat, Tpamnemus; OKpy>KHOCTb,
KacaTeJbHas; PaBEHCTBO U Hogodue Guryp,
TPEYTOJIBbHUKOB; MapaJUIEIBbHOCTh U
MIEPIEHIUKYISIPHOCTD MPSAMBIX, YTOJI MEXITY
MPSIMBIMH, CHMMETPHSI OTHOCUTEIBHO TOUKU
Y IpAMOM; IJIMHA, PACCTOSIHUE, BEINYMHA
yIiia, mouaas, nepumerp. Mcenons3osars
(hopMyIIBIL: IEpUMETpa | TUIOIAN



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

MHOTOYTOJIbHUKOB, JUTHHBI OKPY>KHOCTH U
IIonaau Kpyra, 00bEmMa npsMoyroJibHOTO
mapaurenenunena. OmnepupoBaTh
MIOHATHAMH: TIPSIMOYTOJIFHAS CHCTEMA
KOOPJIMHAT, BEKTOP; UCTIOIB30BATh 3TH
TIOHSTHA IS TIPECTABICHUS TaHHBIX H
pelieHus 3a7a4, B TOM YUCIIe U3 APYTUX
y4eOHBIX MpeaMeToB. Pemarh 3amaun Ha
MTOBTOPCHUE OCHOBHBIX IMOHITHIA,
WUTIOCTPAIIHAIO CBA3EH MEXKITy Pa3iIMIHBIMA
yacTsMH Kypca. BeiOupars MeTox st
pelICHUA 3aaa4u. Pematn 3aa4u U3
MMOBCEIHEBHOM KU3HHU.

OBIIEE KOJIMYECTBO YACOB I10
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

 ['eometpus, 7-9 knaccel/ Atanacsa JI.C., byty3oB B.®., Kagomiier C.b. u
npyrue, Axknroneproe obmectBo «M3natenpctBo «IIpocBemniennes

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA
Aranacss JI.C. U3yuenue reomerpuu B 7-9 kiaccax: METOJUYECKUE
pekoMeHnanmu g yuurels. — M.: [Ipoceemenue, 2015

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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«Yun.py» — https://uchi.ru/
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«sIKmacey . https://www.yaklass.ru/
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