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ITOACHUTEJIbBHASA 3ATIMCKA

AnantupoBaHHas pabodasi mporpaMmma Mo TeOMETpHUH ISl O0ydaroImuxcs ¢
3a/IepKKON mcuxudeckoro paszputusi (nasnee — 3I1P) Ha ypoBHE OCHOBHOrO OOIIETrO
oOpa3oBaHMsl TOArOTOBJIeHa Ha ocHoBe DenepanbHOro TroOCYyAapCTBEHHOIO
00pa3oBaTEIBLHOIO  CTaHAApTa OCHOBHOro obOmiero ooOpazoBanus  (IIpukas
Munnpocsenienusi Poccuu ot 31.05.2021 r. No 287) (manee — ®I'OC O0OO0),
denepanbHON aganTUPOBAHHOW 00pa3oBaTEILHON MPOrpaMMbl OCHOBHOT'O OOIIETO
oOpazoBaHus JJisi OOyYarolmMXCsl C OTPAHUYECHHBIMM BO3MOXHOCTSMH 370pPOBbs
(ITpukaz Munnpocsemenus Poccun ot 24 HosiOpst 2022 1. Ne 1025), denepanbHoit
paboueil mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs IO YYEOHOMY MpPEIAMETY
«Maremartuka», @enepaabHON NPOrpaMMbl BOCIIUTAHUSA, C YYETOM PACIPEICICHHBIX
M0 KjaccaMm MPOBEPSEMbIX TPeOOBaHWI K pe3yibTaTaM ocBoeHUsi DenepaibHOM
aJanTUPOBAHHOW 00pa30BaTENLHON MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUsA
JUTsl OOy4YaroIIMXC ¢ 3aJePXKKOU MCUXUYECKOTO pa3BuTHs. B paboueit mporpamme
VUTEHBI HJICU U TOJI0KeHUss KOHIenuu pa3BUTUSI MaTEMaTHIECKOTO 00pa3oBaHus B
Poccuiickon @enepanum.

esun n3yuyenust yueOHOro Kypca

O6mue uenu u3zydeHus ydeOHOTo Kypca «l'eoMmeTpus» TMpeNCTaBICHbI B
ITOOIT OOO. OnHu 3aKIr0YarOTCA, MPEKIEC BCErO B TOM, YTO HA YPOKaX r€OMETPUU
OOy4JaroIuiicss y4uTCS TPOBOJUTH  JOKA3aTENbHBIE PACCYXKICHUS, CTPOUTH
JIOTUYECKNE YMO3AKJIIOYEHUs, JO0Ka3blBaTh WCTUHHBIE YTBEPKIEHUS U CTPOUTH
KOHTPIIPUMEPBI K JIOXKHBIM, TPOBOJHUTH PACCYKICHUSI «OT MPOTHUBHOr0», OTINYAThH
CBOMCTBa OT MPHU3HAKOB, (hopMynupoBaTh OOpaTHBIE yTBepxkaAeHHSI. B oOydeHuu
YMEHHUIO pacCyXkJaTh COCTOUT BAXXHOE BOCHHUTATEIbHOE 3HAYEHUE W3YyUYCHUS
T€OMETPHUH, IPUCYIIIEE UMEHHO OTEYECTBEHHOW MAaTEMATUUYECKOM IIKOJIE.

BTopoli 1uenpi0 u3ydeHUs TE€OMETPUU SIBISIETCS MCIOJIb30BaHHE €€ Kak
MHCTPYMEHTA TpPU PEUICHWH KaK MaTeMaTUYeCKUX, TaK M NPaKTHUYECKUX 3ajiad,
BCTPEUAIONIMXCS B pealbHOM  JKM3HM. OJTOMY  COOTBETCTBYET  BTOpas,
BBIYMCIUTEIbHAS JIMHUS B W3YYEHUM TEOMETpUM B I1iKoje. [[ns 3Toro yuuTtento
PEKOMEHAYETCS noaoupaTh 3a7a4u MPAKTAYECKOTO xapakrepa s
paccMaTpUBaEeMbIX TE€M, YYUTh OOYYaOIIMXCS CTPOUTh MAaTeMaTHYECKHE MOJIENU
peabHbIX KU3HEHHBIX CHUTyallud, TMPOBOAUTh BBIUUCICHHUS U  OILICHUBATh
aJIeKBaTHOCTh TIOJYYEHHOr0 pe3yibTaTa. KpaiiHe BaXXHO NOMAYEPKUBATH CBS3U
FEOMETPUU C JAPYTUMHU MpPEAMETaMH, MOTHBHUPOBATH HCIIOJIb30BaTh OMNPEACICHUS
T€OMETPUYECKUX (PUTYpP U TIOHSATUH, JIEMOHCTPUPOBATH MPUMEHEHUE MOTYyUYECHHBIX
yMEHUHN B PU3HUKE U TEXHHUKE. ITU CBSI3U HauboJiee SpKO BUIHBI B TeMax «BeKTophy,
«Tpuronomerpruueckue cooTHoOmEHUs», «Merox koopauHat» u «Teopema
[Tudaropar.



MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY mjaHy B 7-9 kiaccax wu3ydaercs Y4yeOHBIH Kypce
«I'eomeTpus», KOTOPBI BKJIKOYAET CIECIYIOLUIME OCHOBHBIE pa3leibl CONECPIKAHHUS:
«l'eomeTpuueckue QUryppl W HUX CBOWCTBa», «M3MepeHue TreoMeTprudecKux
BEIIMUMH», a Takke «JlekapToBbl -KOOPAMHATHI HA IUIOCKOCTW», «BeKTophD»,
«JIBmxenus miockoct» U «IIpeodpazoBanust mogo0us.

VY4eOHbIll MIIaH NpeIycMaTpUBAET W3YyUYEHUE TeOMETPUM Ha 0a30BOM YpPOBHE,
UCXold M3 He MeHee 68 yueOHbIX 4YacoB B Y4e€OHOM TOJy, BCEro 3a TpU roja
o0yueHust — He MeHee 204 yacos.

COJEP)XAHUE YUEBHOI'O KYPCA «EOMETPUSI» (IO TOJAM
OBYUEHUS)

7 KIIACC

HavaneHble noHsTus reomerpun. Touka, npsimas, OTPE30K, Jyd. Yrou. Buubl
yrioB. BeprukaneHble W cMexHBIE yribl.  buccekrpuca yrma. Jlomanas,
MHOT'OYTOJIbHUK. [lapaiiensHOCTh U MEPIEHANKYISIPHOCTD IPSIMBIX.

*CummMeTprunble  Gurypbl. OCHOBHBIE CBOMCTBA OCEBOHM CHMMETpUH */.
IIprMepbl CUMMETPHUH B OKPYKAIOLLIEM MUDE.

*OCHOBHBIE TTIOCTPOEHUS C TTOMOIILIO IUPKYJIS U JIMHEUKH *.

TpeyroJibHUK. BricoTa,  menuana, ouccekTpuca, UX  CBOWCTBA.
PaBHOOEIpEHHBIN U PABHOCTOPOHHUI TpEyTroIbHUKH. HepaBeHCTBO TpeyroJibHUKA.

CBoiicTBa 1 NMpU3HAKU PaBHOOEIPEHHOI0 TpeyrojabHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJILHUKOB.

CBOMCTBA M NMPU3HAKK NApaJUIEIbHBIX NpAMBIX. CyMMa yIJIOB TPEYTOJbHUKA.
Bneninue yriel TpeyronbHUKa.

[IpsmMoyrosibHbIM ~ TpeyroapbHUK. (CBOMCTBO MEOWAHBl  MPSIMOYTOJIBHOTO
TPEYTOJbHHKA, IPOBEAEHHON K THNOTeHy3e. [Ipu3Haku paBeHCTBa MPAMOYTOJIBHBIX
TPEYTOJIBbHUKOB. [IpSMOYTONIBHBINA TPEYTOJBHUK C yTiIoM B 30°.

HepaBenctBa B reoMmeTrpuu: *HEpaBEHCTBO TpPEYroJbHHKA™, HEPAaBEHCTBO O
JUIMHE JIOMaHOM, TeopeMa o OousbllieM yrie U OOJIbIIeH CTOpPOHE TPEyroJIbHHKA.
IleprieHIMKYIISIp ¥ HAKIIOHHAS.

*Teomerpuueckoe wmecto Touek.* buccekrpuca yria W CepeaUHHBIN
IIEPIICHIUKYJISP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb W Kpyr, XopAa U JAuaMeTp, HX CBOMcTBa. B3anmHoe
PacCIIOIOKEHUE OKPYKHOCTH M IpsAMou. KacarenbHas M cexkylias K OKPYXKHOCTH.
OKpy>XHOCTb, BIIMCaHHas B yroi. BnucanHas © onMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KVIACC

UYetpipéxyronpauku. [lapamnenorpamMm, ero nmpu3Haku M CBOMCTBA. YacTHbIE

! 32[6(3}: u gajiec * * 0003HAYEHBI TEMBbI, U3YUCHHUEC KOTOPLIX NPOBOAUTCA B O3HAKOMUTCIBHOM IIJIaHEC. Hez[aror
CaMOCTOATCIIbHO OIIPEACIIACT 00BeEM n3y4acMoOro mMarcpuajia.



Clly4au TMapajuieorpaMMoB (MPSMOYTOJbHUK, pOMO, KBaApar), WX MPU3HAKU H
cBoiictBa. Tpamenus, paBHOOOKas Tpamenus, €€ CBOWCTBA U IPHU3HAKHU.
[IpssmoyroJibHas Tpaneuus.

*Meton yaBoeHus Meauansl. LleHTpaibHAs CHMMETpHSL.

Teopema daneca u TeopemMa 0 MPONOPLUUOHAIBHBIX OTpe3Kkax. CpeaHue TMHUU
TPEyToJbHHKA U Tpaneuuu. LIeHTp Macc TpeyroiabHUKa.

[TogoOue TpeyroabHUKOB, KO3(pduureHt mnoaodus. I[lpuzHaku momOOUS
TpeyroibHUKOB*. [IpuMeHenne noaoOus npu peleHny NPakTUYECKUX 3a/1ay.

CpoiictBa miomaned reomerpuyeckux ¢uryp. Dopmynbl A IIJIOLIATA
TpPEYroJibHUKA, NapajenorpamMma, pomba u Tpaneuud. OTHOLIEHUE IIOLAEH
MOoA0OHBIX (UTYP.

Brruncienne miomanei TPEyroabHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu pemeHun
MPAKTUYECKUX 3a/ad.

CHHYyC, KOCHHYC, TaHI€HC OCTpPOro yrja IpsSMOYTrOJIbHOIO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHoMeTpuueckue (pyHKIIUU YTIIOB
B 30°, 45° u 60°.

BrincanHble ¥ LIEHTpaJIbHBIE YIUIBL, YTOJ MEXIY KacaTeIbHOMW U XOPAOH. YTIIbI
MEXIYy XOpAaMu M CEKylIMMHU. BrucaHHble M ONUCAaHHBIE YETBIPEXYTOJIbHHUKHU.
B3anmHoe pacnonoxenue IByxX okpykHocte. Kacanume okpyxHocreid. OOuiue
KacaTeIbHBIE K IBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHrenc yramoB ot 0° mo 180°.  OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYIIBI TPUBEACHUS.

Pemenne tpeyronpHukoB. Teopema KOCUHYCOB U TeOpemMa CHHYCOB. PelieHue
IIPaKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

*[IpeobpazoBanue moaobus. [logodre cOOTBETCTBEHHBIX AIEMEHTOB.

Teopema 0 Ipou3BEACHUHN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEACHUMN OTPEZKOB
CEeKYILUX, TEOpEeMa O KBaJApaTe KacaTeIbHOM *.

Bektop, gnmHa  (MOIyNib)  BEKTOpa,  COHAIpPABJICHHBIE  BEKTOPHI,
MIPOTHUBOIIOJIOKHO HaIpaBJICHHbIE BEKTOPbI, KOUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpalud HaJa BekTopaMu. Pa3nokeHue BekTopa MO JABYM
HEKOJUIMHeapHbIM BekTopaMm. Koopaunatel BekTopa. CKalsipHOE NPOU3BEACHHE
BEKTOPOB, IPUMEHEHUE J1JIs1 HAXOKEHUS JUIMH U YTIIOB.

JlexapTOBbI KOOPJAMHATHI HA MJIOCKOCTH. *YpaBHEHHS IPSIMOM* U OKPY>KHOCTH
B KOOpJMHATaX, NEPECEUCHUE OKPYKHOCTEM M MNpsAMBIX. MEeTox KOOpAMHAT U €ro
MIPUMEHEHUE.

[IpaBusbHBIE MHOTOYTOJIBHUKHU. J[TMHA OKPYKHOCTH. | 'panycHas u paauaHHas
Mepa yria, BBIUYMCIECHHE JUIMH Jyr OKpyxHocted. Ilimomans kpyra, cekropa,
CErMEHTA.

*J|BU>KEHUS TIJIOCKOCTH W BHYTPEHHHE CUMMETpuUu Guryp (dJIeMeHTapHbIe
npeacrapienus). [lapamnensubiii nepenoc. [ToBopot ™.



IVTAHUPYEMBIE IIPEIMETHBIE PE3VJIBTATBI OCBOEHHMA
®EJIEPAJILHON PABOYE ITPOT'PAMMEI KYPCA «T'EOMETPU Sy (TTO
I'OIAM OBYYEHUA)

OcBoenue yweOHOro kypca «['eomeTpus»» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl JODKHO OOecnedyuBaTh JOCTHKEHHE CIEIYIOUUX MpPEeIMETHBIX
00pa30oBaTEIbHBIX PE3YIIHTATOB:

7 KIIACC

Pacnio3HaBaTh U3y4€HHbIE T€OMETPUUECKUE (PUTYPBI, ONPEAEIATH UX B3AaUMHOE
pacnojoXXeHue, HU300pakaTh I'eoMeTpUyecKue (Urypbl; BBIIOJHATH YEPTEXKU IIO
YCIOBHIO 3a/auu. M3MepATh JIMHEWHbIE W YTJOBbIE BEIMYMHBL. PemaTe 3amauu Ha
BBIYMCIICHHE JUIMH OTPE3KOB U BEJINYMH YTJIOB.

Henatb TpyOyr0 OIIEHKY JMHEHHBIX M YIJOBBIX BEIMYMH MPEIMETOB B
peanbHOM JKHU3HU, PA3MEpPOB NPHUPOAHBIX OOBEKTOB. Paznuyarh pasMepsl 3THUX
0OBEKTOB 10 NOPAJIKY BETUUNHBI.

Ctpouth uepTeXM K TEOMETPUYECKMM 3ajadyaM (C  HMCHOJb30BaHUEM
CMBICJIOBOM OMOPBI: HABOSALIME BONPOCHI H/WIIH aIrOpuTMa y4eOHBIX ACHCTBUI).

[lonp30BaThCd NpPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BaTh
NPU3HAKU U CBOWCTBA PaBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PELICHUH 3a/1ay.

IIpoBOAUTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonb30BaTbCAd MNpPHU3HAKAMH PABEHCTBA IPSMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM MEUaHbl, MPOBEAEHHON K THUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B
pEIIEHNN TEOMETPUYECKUX 3a4ay (C HCIOJIb30BAHUEM 3pUTENIbHON HAarIsiAHOCTH
u/uim BepOATbHOM OTTOPHI).

Onpenensate NapawieIbHOCTh NPAMBIX C TOMOUIBIO YIJIOB, KOTOpPbIE 00pa3yeT
¢ HUMM cexkymasa. Onpenensarb NapauleJbHOCTh NPSIMBIX C IOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM NMPSAMOM O TOYEK IPYTOU MPSAMO.

Pewate 3a1aun Ha KjeT4aTon Oymare.

[IpoBOIUTH BBIUKCIEHUS U HAXOAUTH YUCIIOBbIE U OyKBEHHbIE 3HAUEHUS YTIIOB
B TE€OMETPUYECKHUX 3aJadax C MCHOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJBHUKOB W
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NpPU MEPECEUEHUU JBYX
MapaJuleNIbHBIX NPSAMBIX CEKylled. Pemars mpakThyeckue 3ajadyd Ha HAXOXKIECHUE
YIJIOB.

HNmeTs npeacTaBieHrue 0 NOHATHE T€OMETPUYECKOTO MECTA TOYEK.

@opMyJIMPOBATh ONPENEICHUS OKPYKHOCTH M Kpyra, XOpAbl W JauamMerpa
OKPY’KHOCTH, II0JIb30BaTbCS MX CBOWCTBAMU. YMETh NPUMEHATH 3TU CBOWCTBA IIPU
pelIeHnH 3aaa4.

OpueHTHPOBATHCS B MOHTHAX: OMMCAHHAS OKOJIO TPEYTOJIbHUKA OKPY’KHOCTD,
LIEHTP OMHCAHHOW OKpY>KHOCTU. OnepupoBaTth Ha 0a30BOM YpOBHE (paKTaMH O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYrOJbHUKA MEPECEKAOTCS B OJHON TOYKE, U O TOM, UTO
CEpPEAUHHBIE TEPIECHINKYJISPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS] B OJHOMN
TOYKE.



OpueHTHpOBaThCS B TIOHATHUAX U OINEPUPOBATh Ha 0a30BOM YpOBHE:
KacaTeabHasgs K OKPYKHOCTH, TE€OpeMa O NEPIEHIUKYIIPHOCTH KacaTeJIbHOU U
paauyca, IpOBEIEHHOTO K TOYKE KaCaHUs.

Nmers mipencTaBieHHE O MPOCTEHMIINX T€OMETPUYECKHMX HEPABEHCTBAX, WX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKHE MOCTPOCHUSA C MOMOIIBIO [UPKYJIS U
JIMHEHWKH.

8 KUIIACC

Pacnio3naBaTh OCHOBHBIE BHJABl  YETHIPEXYTOJBHUKOB, MX 3JIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IIPU PEUIEHUU T€OMETPUUECKUX 3aau.

OpueHTUpPOBATHCS B MOHITUU — TOUKHU MEPECEUCHUsT MEIUaH TPEeYroJbHUKa
(1IeHTpa Macc) B pelieHuu 3aaad.

Bianets noHsATHEM CpeAHEN JTUHUU TPEYTOJIbHUKA U TPANCLIMU, TPUMEHSATh UX
CBOWCTBA IIPU PELICHUHU MPOCTENUIINX N'€OMETPUUYECKUX 3aAad. FIMeTh npecraBiecHue
o teopeme Daiieca U TeopeMe O MPONOPLUUOHAIBHBIX OTPE3KAX, MPUMEHATh UX IS
PEIICHHSI MPAKTUYECKUX 3a]71a4 (C OTMOPON Ha 3PUTENIbHYIO HATJISTHOCTD ).

[IpumeHsATh NpU3HAKU TMOJA00US TPEYTrOJIHHUKOB B PEIICHUH HECIO0KHBIX
r€OMETPUYECKHX 3a]ay.

[Tonb3oBaTbea Teopemoit Iludaropa s pemieHHss TE€OMETPUUYECKUX U
MPaKTUYECKUX 3a]1a4.

Brnagets TNOHATHSIMH CHHyca, KOCHMHYyca M TaHI€HCAa OCTPOro yria
MPSIMOYTOJIBHOTO TpeyrojbHUKa. [l0JIb30BaThCsl STUMM TOHATUSIMU IS PEIICHUs
MPaKTUYECKUX 3aJ]1a4 (MpU HEOOXOAUMOCTHU € OMIOPOM HA aJTOPUTM IPABUIIA).

Boruucnare  (pa3nuuHbiIMM - criocoO0amMu) (C OMOpPOM Ha  CIPaBOYHYIO
uH(OpMaIMIO) TUIONIA/b TPEYTroOJbHUKA M IUIOMAAM MHOTOYTOJBHBIX (QUTYp
(moMB3yACh, TI€ HEOOXOIUMO, KANBKYIATOPOM). [IpuMEHSATh MOydYeHHbIE YMEHUS B
MPAKTUYECKUX 3a/1a4ax.

Brnanerb TNOHATHUSIMUM BOMCAHHOTO M LEHTPAJbHOIO YIja, HCIOJIb30BaTh
TEOpPEMBbI O BIHCAHHBIX YIJIAX, YIJIAX MEXAY XOpAaMH (CEeKyIIUMHU) U yTIe MEXIY
KacaTeJIbHOM Y XOPJIOW MPU PELIEHUH NPOCTEUIINX TEOMETPUIECKUX 3a/1a4.

Brnanerr MOHSATHEM OINMUCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHSIThH CBOMCTBA
OTMMCAHHOIO YETHIPEXYTOJIbHUKA MPU PEIICHUH MPOCTEUIINX 3a/1ad.

[IpuMeHsATh TONyYEHHBIE 3HAHUSI HA MPAKTUKE — CTPOUTH MAaTeMaTUYECKHUE
MOJENU AJIA 33a/1a4 peaibHOUN XKU3HHU U MPOBOAUTH COOTBETCTBYIOLIUE BBIUMUCICHUS C
MPUMEHEHUEM TOJ00Us M TPUTOHOMETpUM (TOJIB3YSACh, T/A€ HEO0OXOIUMO,
KaJIbKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUUYECKHE (YHKIMM OCTPBIX YIJOB, HAXOJIUTh C UX
MOMOIIBIO  PA3JMYHbIE JJIEMEHThl TMPSAMOYTOJIBHOTO TPEYroJbHUKA («perIeHue
MPSIMOYTOJIBHBIX TPEYTOJLHUKOBY). HaxoauTh (C TOMOIIBI0 KadbKyISATOPA) JIHHBI U
YTJIBI 17151 HETAOJIMYHBIX 3HAYCHH.



[Tonb30BaTbesa (opMysaMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JUISI HAxOXJEHUS COOTHOLICHWM MEXIYy TPUTOHOMETPHUYECKUMU
BEJIMYMHAMHU (C OMOPOI Ha CIIPaBOUYHYIO0 HH(POPMAITHIO).

Hcnonp30BaTh TEOPEMBl CUHYCOB M KOCHHYCOB JJISi HAXOXKIEHUS Pa3IMUHbIX
AJIEMEHTOB TPEYTOJbHUKA («PEIIEHWE TPEYTOJbHUKOBY), MPUMEHATh HUX TIPH
pELIEHUH NPOCTENIINX FEOMETPUYECKHX 3a]1a4.

Brnaners nonatusMu npeodpazoBaHus MoA00HUs, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HbIX (uryp. Ilonb3oBaThCsi CBOMCTBaMU MOAOOMST TPOU3BOJIBHBIX (QUTYD,
YMETh BBIYHCIATH JUIMHBI U HAXOAUTH YTl Y TOMOOHBIX (GUTYp (IO aJTOPUTMY
y4eOHbIX neiicTBuii). IlpumeHaTh cBoMcTBa MOA00OMS B NPAKTHUUECKUX 3ajadvax.
YMeTh NpUBOAUTH NPUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOLEM MHUPE.

[Tonb3oBaThea TeopeMaMu (10 BU3YyalbHOM OMOPE) O MPOU3BEIECHNUN OTPE3KOB
XOpA, O IPOU3BEAECHUHN OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb3oBaThCAd BEKTOpaMH, MOHUMAaTh WX TEOMETPUYECKUU M (U3HUYECKUI
CMBICJ, NOPUMEHATh HMX B PEIIEHWH TEeOMETPUYECKMX M (U3MUECKHUX 3a/ad.
[TpuMeHsTh CKaIIpHOE TPOM3BEICHUE BEKTOPOB JJIs1 HAX0XKJIEHUS JJIMH U YIJIOB.

ITonb30BaThCA METOOM KOOPJMHAT HA IUNIOCKOCTH, IPUMEHSTh €r0 B PELIEHUU
reOMETPUUYECKUX U MPAKTUUYECKHUX 3a/]ad.

Brnangers MOHATHUAMM MPaBHJIBHOTO MHOTOYTOJIBHHMKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI TYTH OKPY>KHOCTH M PaJUaHHOM MEpPbl yria, YMETb BBIYUCIATH IUIOIAAb
Kpyra M ero yacted (c omopoil Ha copaBouHyr HHpopManuwo). IIpuMeHsTH
MOJIyYeHHbIE YMEHUS B MPAKTHUECKUX 3a/1a4ax.

Haxonute ocu (MM UEHTPBI) CUMMETPUM (PUTYp, TPUMEHSATH ABHKEHUS
MJIOCKOCTH B MPOCTEHIINX CITyYasix.

[IpuMeHsATh MONyYeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJEIIN JJI 33/1a4 pealbHOUN XKU3HHU U MPOBOJAUTH COOTBETCTBYIOLIME BBIUNCIEHUS C
MpUMEHEHUEM TIOJ00MST M TPUTOHOMETPUYECKUX (PYHKIUMU (TOJB3YACh, TJIe
HEO0O0XO0IUMO, KATBKYJISTOPOM).



TEMATHUHYECKOE IIJNTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (ITIO TOAAM OBYUYEHUA)
7 knacc (68 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coaecpkanue

OcHoBHbIE BHIBI JIeSITEJILHOCTH oﬁyqaloumxca

4acoB)
IIpocreiimmue [Ipocreiimune reoMmeTpuuecke 0ObEKThI: TOUKH, MIPsIMbIE, JIyud | POPMYJIMPOBATH OCHOBHBIE MIOHATHUS U ONIPE/IECTICHHUSL.
reoMeTpu4YecKue U yribl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3HaBaTh  M3y4YeHHblE  TeOMeTpUYEeCKHe  (UTYpHI,
¢urypsi CMexHbIe U BEPTUKAJIbHBIE YTJIBI. ompeeJATh HX B3aHMHOE pACIOJIOKEHUE, BbINOJHATH
1 UX CBOMCTBA. Pabota ¢ npocTefmmmu yepTexamu. YepTEX IO YCIOBHIO 3a/aud (C MCIOJIb30BAHUEM CMBICIOBOMI
HN3mepenue WN3mepenue NMHEWHBIX W YIJOBBIX BEJIUMYMH, BBIYMCICHHE|OMOPHI: HABOJSIIME BOMPOCHl W/MIW aNrOpUTMa Y4eOHBIX
reOMEeTPHYEeCKUX  |OTPE3KOB U YIJIOB. neicTBUi).
BeJIUYHUH [lepumerp wu  miomans  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTH mpocTeine MOCTPOSHUS C MOMOILBIO HUPKYIS U
(14 9) MIPSAMOYTOJIBHUKOB. JIUHENKH.
N3mepsaTh nuHEIHBIE U YIIOBbIE BETUYUHBI T€OMETPUUYECKUX
U TIPaKTHYECKUX O0BEKTOB.
Omnpenensitb «Ha IJa3» pa3Mepbl pealbHbBIX OOBEKTOB,
NPOBOAUTH TPYOYIO OLIEHKY MX pa3MepoOB.
Pemate 3amaum Ha BBIYMCIICHHWE JJIMH OTPE3KOB M BEIWYMH
YTJIOB.
Pemate 3a1aun Ha B3aMMHOE PACIIOIOKEHHE T€OMETPUIECKUX
buryp.
IIpoBoanTh Ki1accu(UKALNIO YIIIOB, BBIYUCAATDH JIMHEWHBIE U
YIJIOBbIE BEJIMYMHBI, MPOBOAMTH HECJI0KHbIe HEOOXOAMMBbIE
JIOKa3aTeNbHBIC PACCYKICHHUS.
3HAKOMUTHCA C UCTOPUEN Pa3BUTHA reOMeTPHH.
TpeyronbHukn IlonssTve © paBHBIX TpEYrojdbHUKAax W  nepBUuYHbIC | Pacmo3HaBaTh napbl paBHBIX TPEYIOJbHUKOB HAa TOTOBBIX
(22 4) NPEJCTaBICHUS O PAaBHBIX (KOHIPYIHTHBIX) Qurypax. Tpu|ueprexax (C ykazaHHEM NPU3HAKOB) MPH HEOOXOJIUMOCTH C

IMprU3HaKa paBCHCTBA TPCYTOJILHUKOB.

[Ipu3Haku  paBeHCTBA  NPSAMOYTOJIBHBIX  TPEYTrOJbHUKOB.

BHU3YyaJIbHOW OTIIOPOM.

BuiBOAUTH CIICOACTBUA (paBeHCTB COOTBCTCTBYIOIIIHUX




CBOICTBO MeIMaHbI IPSIMOYTOJIBHOT'O TPEYT OJIbHUKA.
PaBHOOepeHHBIE M PABHOCTOPOHHHME  TPEYrOJbHHKH.
[Ipu3Haky u cBoOWCcTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA.
[TpotuB OGonblLIeH CTOPOHBI TPEYTrOJbHUKA JIEKUT OONBIINMA
yTOI.

[Ipocreiiimme HepaBEeHCTBA B TI'€OMETPHH.
TpeyrojapHuka. HepaBeHcTBO loMaHOW™.
[IpssMOyTONBHBIN TPEYTOJIBHUK € yrioM B 30°.
[lepBbie MOHATHS O 10KA3aTEIBCTBAX B FTEOMETPHH.

*HepaBeHCTBO

3JIEMEHTOB) U3 PaBEHCTB TPEYT OJIbHUKOB.

®opMyJIHpPOBaTH OIIPEEIICHUS: OCTPOYTOJIBHOTO,
TYNOYTOJILHOTO, MPSIMOYT OJIBHOTO, paBHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEAMaHbl TPEYroJIbHUKA; CEPEeIMHHOT0 IEepHeHANKYIspa
OTpe3Ka; MepuMeTpa TPEYrojbHUKa NP HEOOXOJUMOCTH C
ONOPO Ha AJITOPUTM TpPaBUIIA.

®opmMy.IMpoBaTh CBOWCTBA U NPU3HAKU PABHOOEIPEHHOIO
TPEyrojbHUKA.

CTpouTh 4epTeXH, pemaTh 3aia4M C IOMOUIbIO HAXOXKACHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumeHsaTh OPU3HAKM  PABEHCTBA  MPSAMOYTOJIbHBIX
TPEYroJbHUKOB B 3ajadyax (C HCIOIb30BAaHHUEM CMBICIOBOI
OTIOpBI: HABOJSIIME BOMPOCH H/MIM AJITOPUTMA Y4eOHBIX
JEHCTBUI).

Hcnoan3oBate 1udpoBble pecypchl sl  HCCAeI0BAHMSA
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMHTBCS € MCTOPHEH pPa3BUTHSI T€OMETPHH.

IMapanieabHbie [TapannensHble TpsiMble, MX CcBoWcTBa. HakpecTt mnexamue,| @OpMyaMpoBaTh  MOHATHE  MMAPAUIEIBHBIX  MPSIMBIX,
npsiMmble, CcyMMa COOTBETCTBEHHBIC M OJIHOCTOPOHHHUE YTkl (00pa30BaHHBIE MTPH | HAXOAMTH MMPAKTUUECKUE TIPUMEPHI.
YIJIOB MepeceyeHN  MapaieIbHBIX MPSMBIX CEKYIIEH ). H3yuath cBoiicTBa yrioB, 00pa30BaHHBIX IMPH MEpPECeUCHUU
TPeyroJbHUKAa [Ipu3Hak  mapamienbHOCTH  MOPSIMBIX  Y€pe3  PaBEHCTBO | TapaUICIbHBIX MPSIMBIX CEKYIIEH
(14 9) pacCTOSIHUM OT TOYEK OJHOU MPSIMOM O BTOPOU MPSIMOM. IIpoBoauTs ao0KazarenbcTBa. DOPMYJIMPOBATH TeOpeMy
CymMma yriioB TpeyrojiibHUKa U MHOTOYT'OJIbHUKA. MapajuleIbHOCTA  JIBYX HOPSMBIX C  TOMONIBIO  YIJIOB,
Bremnue yrisl TpeyrojbHUKA 00pa3oBaHHBIX TPHU TEPECEUEHUU OTUX TMPSAMBIX TPEThel
IPSIMOM.
Berumcasite CyMMy YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
Haxoauth uucioBele U OyKBEHHBIC 3HAUYCHUSI YIJIOB B
FeOMETPUUYECKHUX 3aJ1a4yax C UCIIOJIb30BAaHUEM TEOPEM O CYMME
YTJIOB TPEYrOJIbHUKA U MHOTOYT'OJIbHUKA.
3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTHS T€OMETPUH.
Oxkpy:KHOCTH OKpy>XHOCTb, XOp/bl M TUAMETPHI, UX CBOMCTBA. KacarenbHas | @opMyJIMpOBaTh  ONpeEAEJCHUSI.  OKPY)KHOCTH,  XOpPJBI,




U KpYT.
I'eomerpuueckue
MOCTPOCHUS

(14 9)

K OKpyXKHOCTHU. OKpY>KHOCTb, BIMCaHHas B yroia. *Ilonarue o
I'MT, npumeHnenue B 3agayax. buccekrpuca u cepeIUHHBIN
MEPIEeHIUKYIISIp KaK T€OMETPUUYECKHE MECTa TOUYEK *.
OKpy>XHOCTb, OIHCAaHHAs OKOJIO TPEYrojbHUKA. BrimcanHas B
TPEYTOJIbHUK OKPYKHOCTb.

IIpocreiiine 3aga4n Ha MOCTPOEHHUE.

JuaMeTpa M KacaTellbHOM K OKpyxHocTH. HM3yyars unx
CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEKU.

HccaenoBarb, B TOM 4UCIIE HCNOJb3Ysl HM(POBBIE pecypcehl:
OKPY)KHOCTb, BIIMCAHHYIO B YIOJI; LEHTP OKPY>KHOCTH,
BIIMCAHHOW B YTOJI; PABEHCTBO OTPE3KOB KAacaTEJIbHBIX
*Ucnoab3zoBats MeToa ['MT nns nokazarenbcTBa TEOPEM O
NepeceyeH OMCCEKTPUC YIJIOB TPEYroJIbHUKA U CEPeAMHHBIX
NEPHEHAUKYJIAPOB K CTOPOHAM TPEYIOJIBHUKA C ITOMOILBIO
I'MT.*

OBinageBaTh NOHATHSIMH  BIIMCAaHHOM M ONHMCAaHHOU
OKPY’KHOCTEH  TpEyroJibHUKA, HAXOAMTb ILIEHTPHl JTHUX
OKPYKHOCTEH C OIIOPOH Ha aIrOPUTM IIpaBUIIA.

Pemiate OCHOBHBIE 3aJa4M HA NMOCTPOEHHE: yIia, PaBHOIO
JAHHOMY; CEpEJUHHOIO NEPIEHAMKYJsApa AAHHOIO OTPE3Ka;
OpsAMOM,  NPOXOIAIIEH  4Yepe3  JaHHYH0  TOYKy U
HNEepHEHIUKYIIPHON JTaHHOM MpsIMON; OUCCEKTPUCHI JTaHHOTO
yIia; TPEYroJbHUKOB II0 Pa3jJW4HbIM JJEMEHTaM IIpU
HEOOXOIMMOCTH C HaPaBJISIONIEH TOMOLIBIO.

3HAKOMMTBCS € MCTOPUE Pa3BUTHSI TE€OMETPHHU.

HoBTOpEHHE,
0000meHne
3HAHMH

(4 9)

IToBTOpeHue M 000OIIEHHE OCHOBHBIX IMOHATUH U METOOB
Kypca 7 Kiacca.

Pemarp 3agauyum Ha MOBTOPCHUEC, HIUIIOCTPUPYIOIIHUEC CBA3U
MCKAY pa3JIMYHbIMU 9aCTAMHU Kypca.




8 kiacc ( 68 u)

HazBanue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coaepkanue

OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4YAKIIHNXCH

4acoB)
YerpipéxyroabHuk |[lapannenorpamMm, ero npusHaku u cBoiicTBa. YacTHble ciaydan | A300pakaTh U HAXOAUTh HAa YePTEKaxX YETHIPEXYTOIbHUKU
U napajuieorpaMmoB  (IpSIMOYT'OJIBHUK, poMO, KBaApaT), HX |pa3HbIX BUJOB U UX DJIEMEHTBHI.
(12 9) npu3Haku W cBoiictBa.  Tpamemusi.  PaBHOOOkas — u|®opmyJiMpoBaTh onpe/eeHu: napaienorpaMma,

MPSIMOYTOJIbHASL TPANElHH.
*Y nBoenune Meauansl. LlenTpanbHast cummerpus *

MpsIMOYTOJIbHYUKA, poMmOa, KBajapaTa, Tpameluu, paBHOOOKOMH
Tpamneuuy, NpsMOyroJIbHOM Tparenuu.

Hcnonb3oBarh mpu  pelieHMH NPOCTEHIIMX  3aga4
IIPU3HAKN U CBOMCTBA: MapajuleorpaMma, MpsMOYyroJbHUKA,
pomOa, KBajpara, Tpameuuu, paBHOOOKOW Tpamemnuw,
IIPSIMOYTOJIBHOM Tpamnenuu.

IIpumeHsITH MeTOA YyIBOCHUS MEAMAHBI TPEYTOJbHHUKA C
OIIOPOM Ha aJTOPUTM IIpaBHIIA.
Hcnoab3oBath 1H(dpOBBIE peECypCh
CBOWCTB M3y4aeMbIX QUTYp.
3HaAKOMMTbHCS C UCTOPUEH pa3BUTHS reOMeTPHH.

JJI1 UCCIICAOBAHUA

Teopema Pajseca
U Teopema 0
NPONOPUNOHAIBH
bIX OTpPe3Kax,
noao0HbIE
TPEyroJbHUKH
(154)

*Teopema daneca u TeopemMa O MPONOPLUOHATBHBIX OTpe3Kax.*
CpenHsist TMHUS TpeyroyibHUKa. Tpanenus, e€ cpeaHsist TUHUs.

*[IponopiiioHanbHble  OTPE3KH, TMOCTPOEHHE  YETBEPTOTO
IPONOPIMOHAIBHOIO OTPE3KA.

CBolicTBa IIEHTpa Macc B TPEYTOJIbHUKE.

[lonobuble  TpeyroiabHuku. Tpu  mpuszHaka  mogoOus

TPEYTrOJIbHUKOB *, HpaKTI/IquKOG IMPUMCHCHHUC.

IIpoBoANTE MOCTPOEHHUS C TOMOLIBIO LIUPKYJIA U JTUHEUKH C
ucronb3oBaHue  teopeMbl  dameca U TEOpEMBI O
IIPONOPLUUOHAIBHBIX ~ OTPE3KaX, CTPOUTH  YETBEPTHIN
MIPONOPUMOHAIBHBIA OTPE30K C ONOPOM HA 3PUTEIBHYIO
HarJsiJHOCTb.

Haxoauth no100HbBIE TPEYTOJBHUKH HAa TOTOBBIX YEPTEXKAX C
yKa3aHHEM COOTBETCTBYIOIIMX MPU3HAKOB MOJO0US NpHU
HEOOXOIMMOCTH C BU3YyJIbHOM OMIOPOH.

Pemates 3agaum Ha MOJOOHbBIE TPEYrOJIBHUKH C TOMOLIBIO
CaMOCTOSITENIbHOTO TOCTPOCHUSI YepTeKe U HaXOXKICHHUS
NOJOOHBIX  TPEYrOJILHUKOB  NPH  HEOOXOJUMOCTH  C
HaIIpaBJISAOIIEH TOMOIIBIO.




IIpoBoauTh 10Ka3aTEJBCTBA C HCIOJIb30BAHUEM IIPU3HAKOB
10JI00UST HECIIOKHBIX T'€OMETPHUECKUX 337ad C OMOpoM Ha
QJITOPUTM Y4E€OHBIX JEHCTBHI.

IlpuMeHATL  MONydYEHHbIE  3HAHMSA  IIPU  PELICHUU
reOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4 IPU HEOOXOJUMOCTH
C HAIPABJIAIOLIEH TTOMOIIBIO.

3HAKOMMTBCS € MCTOPHEH Pa3BUTHS FEOMETPHH.

ILromans.
Haxoxnenne
nJiomaaei
TPEyroJibHUKOB

U MHOTOYTOJIbHBIX
¢uryp. ILnomaau
Nno00HBIX (puryp
(14 9)

[TonsiTre 06 ob1Iel TeOpUH TIIOUIAH.

®opmynbl Afs8  IUIOMIAAM  TPEYrojbHHUKA, MapajuleJorpamma.
*OTHoOLLIEHUE TIOIAJe TPEYroJbHUKOB C OOIIMM OCHOBaHHEM
WJIH 0011IeH BBICOTOM.

Brruucnenue miomanei cnoxxHslx GUTYp depe3 pa3OneHue Ha
YacTH U JJOCTpOeHue. *

[Tnomanu duryp Ha kieryaToit Oymare.

[Tnomaau nono6HbIX Guryp. Beruncnenue miomazaei. 3agaun c
MPaKTUYECKUM cojepkaHueM. *PerieHue 3agad ¢ MOMOUIBIO
METO/a BCIIOMOTaTeIbHON TUIOIAAHN. *

OsiaeBaTh NEePBUYHBIMM TPEACTABJIEHUAMH 00 oOIei

Teopuu Iom@anu (Mepsl), (pOpMyJIHPOBATH CBOICTBa
TUTOIIAIH, BBISICHSATH UX HATJISTHBINA CMBICII.

[Tpumensats  ¢dopMmynbl  MIOUIATU  HapajiesiorpaMma,
TPEYTroJIbHUKA, Tpameluu C OINOpPOH Ha CIPaBOYHYIO
MH(pOPMALIHIO.

I[pumensTs bopmyIBI TUTOIITATH BBIITYKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 JUaroHajdu U Yroj MEXIy HUMU C
OTIOPO¥ Ha CIIPAaBOYHYIO HH(OPMAITHIO.

Haxoautp miomanu Quryp, u300paKEHHBIX Ha KJIETYaTOU
OyMmare, HCIOJIb30BATh Pa30MEHNUE HA YaCTH U JIOCTPOCHHUE.
Pa30upars npumepsl HCMIOIB30BAHMS BCIIOMOIaTebHOU
TUTONIAH JJISI PEIICHUSI TEOMETPUYECKHUX 3a]1a4.

Haxoautpy miomanu mnonoOHeIX ¢uryp ¢ omopod Ha
CIIPaBOYHYIO HH(POPMAIIHIO.

BoruncasTh mionmaan pa3inuyHbIX MHOTOYTOBHBIX QUTYP.
PemaTp 3a7aum Ha MIIOMIAIb C TPAKTUYECKUM COAEPKAHUEM
IOCJI€ COBMECTHOI'O aHaIH3a.

Teopema
IMudgaropa u
HaYaj1a
TPUTOHOMETPHUH
(10 9)

Teopema Iludaropa, e€ moka3zaTenbCTBO M IPUMEHEHHE.
O6parnas Teopema Iudaropa.

Omnpenenenre TPUTOHOMETPUYECKUX (YHKIMI oOcTporo yria,
TPUTOHOMETPUYECKUE  COOTHOLIEHUS B  INPSAMOYTOJIbHOM
TpeyroiapHuke. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
CooTHomeHHs  MeXJAy CTOPOHaMH B INPSMOYTOJbHBIX
TpeyrojpHuKax ¢ yriaamu B 45° n 45°; 30° u 60°.

®opmynupoBath Teopemy [ludaropa, menoab3zoBaTbh €€ B
MIPAKTUYECKUX BBIYMCIICHUSX.

Bnanetp  NOHATHSAMHM  TPUTOHOMETPUUYECKUX  (YHKLHUH
OCTpOTro yria, MPOBePATh UX KOPPEKTHOCTD.
BbiBOIMTL ~ TPUTOHOMETPUYECKHME  COOTHOLIEHUS B

PSIMOYTOJIBHOM TPEYTOJBHUKE C OMOPOH Ha CIPABOYHYIO
MH(pOPMALIHIO.




HccnenoBarh  COOTHOUIEHHS  MEXKIYy  CTOPOHAaMH B
IIPSIMOYTOJIBHBIX TPEYTOJIBHUKAX ¢ yriaamu B 45° u 45°; 30° n
60° ¢ HampPaBIIAIOIICH MTOMOIIIBIO.

Hcnoan3oBate  (QopMysibl  NpUBEACHUS U
TPUTOHOMETPHYECKOE TOXAECTBO JJIsi HAX0XKICHUS
COOTHOIIEHUH MEXAYy TPUTOHOMETPUUYECKUMH (QYHKIUAMHU
pPa3IMYHBIX OCTPBIX YIJIOB C ONOpPOM Ha CIPaBOYHYIO
UH(pOPMALIHIO.

IIpumeHsITH MOJTy4YEHHBIE 3HAHUSA U YMEHHUS IPU PEIICHUU
MPAaKTUYECKUX 3a7ay (MpH HEOOXOAMMOCTH C OINOpPOH Ha
QJITOPUTM TIpaBUIIA).

3HAKOMHTBCS € HCTOPHEH Pa3BUTHS FEOMETPHH.

OCHOBHOC

Yrasl B Bnucannble ¥ LIEHTpaIBHBIE YTJIbI, YTOJI MEXAY KacaTeJbHOU M| MOpMYJMPOBATH OCHOBHBIEC OIIPEACIICHUS, CBA3aHHBIE C
OKPY’KHOCTH. XOPJIOH. yrilaMH B Kpyre (BIUCAHHBIN YTOJI, IEHTPAIBHBINA yTOM).
Bnucannsbie VYTIIbl MEXAY XOpIaMHU U CEKYIIUMHU. Haxoauth BnMcaHHBIE YIJIbl, ONUpAIOIIMECS HA OIHY AYTY,
U ONMCAHHBbIE Bnucannble 1 ONMCaHHBIE YETBIPEXYTOIBHUKH, UX MPU3HAKU W | BBIYMCJIATH YIJIbI C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIUIAX,
4YeTbIPEeXyroJbHHUK |CBOWCTBA. IIpuMeHeHuMe OSTUX CBOMCTB IIpU  PELICHUH [TEOPEMBI O BIMCAHHOM YETBIPEXYTOJBHUKE, TEOPEMBI O
U. F€OMETPHUUYECKHX 3a/1a4. LEHTPAJBbHOM yIJIe MpH HEOOXOAMUMOCTH C BHU3YyalbHOU
KacarenbHbie B3aumHoe pacnonoxenue IByX OKpykHocTteil. Kacanue |onopoil.
K OKPY’KHOCTH. OKPYKHOCTEM. HccnenoBarb, B TOM 4HclI€ C TOMOLIBIO UPPOBBIX
Kacanmne pecypcoB, BIIMCAaHHBIE M ONMCAHHBIE YETHIPEXYTOJIBHUKH,
OKPY’KHOCTEH BBIBOJMTb UX CBOMCTBA W IPHU3HAKH IIOCIIE COBMECTHOTO
(13 4) aHanusa.
Hcnoab3oBaTh 3TH CBOWCTBA M IPU3HAKUA IIPU PELICHUU
3a/1a4.
IToBTOpEHUE, IloBTOpEHNE OCHOBHBIX MOHATHH M METONOB KypcoB 7 u &|Pemars 3aga4m Ha MOBTOPEHME, WIUIIOCTPUPYIOLIUE CBS3H
00001IeHNE KJIaCCOB, 0000IICHNE 3HAHU. MEXy Pa3IMYHBIMHU YaCTSIMH Kypca.
3HAHUI

(4




9 kiacc (68 4)

HazBanue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coaepkanue

OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4YAKIIHNXCH

4acoB)
Tpuronomerpusi. |Ormnpenenenue TpuroHomerpuueckux QyHkuuii yriao ot 0° no|PopmyJMpoBaTh  onpelde]eHHs]  TPUTOHOMETPHUUECKUX
Teopembl 180°. KocuHyc M cuHyc mpsiMOro M Tymoro yria. Teopema|(yHKIMH TYNbIX W OpPSMBIX YIJOB C BH3yaJbHOM OIOPOH.
KOCHHYCOB M KocuHycoB. (OOoOméHHas) Teopema CHHYCOB (c paanycoMm | PopMynIupoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHUHYCOB. OMMCAaHHOM OKpyXHOCTH). HaxoxaeHue [UIMH CTOpPOH U |paJlyCOM OMHCAHHOMN OKPY>KHOCTH).
Pemenne BEJIMYMH YIJIOB TPEYTOJIbHUKOB. Pemiate TpeyroiabHUKM C OMOPOHl Ha alropuT™M Y4eOHBIX
TPEYroJbHHKOB @opMyna IUIOIIAAA TPEYTOJIBHUKA Yepe3 JIBE CTOPOHBI U YIoOJI | IEUCTBUM.
(16 9) Mexay Humu. @opmyria IUIoImaau YeThIPEXYTOJbHUKA uepes ero |Pemate mpakTHYecKHe  3aJa4yM, CBOAsINHeCH K
JaroHalld ¥ yroj MeXIy HUMHU. HAXO0KICHUIO PA3JINYHBIX JIEMEHTOB TPEYroJbHHUKA.
[IpakTHueckoe NpUMEHEHNE JOKa3aHHBIX TEOPEM.
IIpeoopazoBanue | *[lonsTue 0 mpeoOpazoBaHUU TOAOOUS. OcBauBaTh NMOHSATHE npeoOpa3oBaHUs moA00usI.
noxoous. CoOTBETCTBEHHBIE 3JIEMEHTHI OJJOOHBIX (PUTYD. HccaenoBath OTHOIIEHUE JIMHEHHBIX JIEMEHTOB (QUTYp MpU
Metpuyeckue Teopema o0 Tmpou3BEACHUM OTPE3KOB XOpJ, TeopeMa o |npeolOpa3oBaHuu nonoous. HaxoauTs npumepsl monodus B
COOTHOLIICHUA B IIPOU3BENECHNN OTPE3KOB CEKYIIMX, TEOpeMa O KBaJpare |OKpYKaroUIEH 1eHCTBUTEIBHOCTH.
OKPY:KHOCTH kacarenbHOW. IlpuMeHeHHe B pelmIeHMH TIeoMeTpUYecKHX | “BbIBOAMTH METpHUUECKHEe COOTHOLIEHUS MEXIY OTpEe3KaMH
(10 9) 3ajay. * XOpZA, CEKyIIMX UM KacaTellbHbIX C HCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTrOJIbHUKOB.
Pemats reomeTpuueckue 3aJaud M 3aJaud U3 pealbHOU
KHU3HU C UCIIOJIb30BAaHUEM ITOI00HBIX TPEYTOJIbHUKOB. *
BekTopsl OmnpeneneHre BEKTOPOB, CJIOXKEHHE M PA3HOCTh BEKTOPOB, | Mcmoab3oBaTh BEKTOpbl KaK HAIpPaBJIEHHBIE OTPE3KH,
(12 9) YMHOKE€HHE BEKTOpa Ha YUCIIO. HCCJIe10BATH r€OMETPUYECKHI (mepemeriexnue) u

DU3NYECKUI U TEOMETPUUYECKUI CMBICIT BEKTOPOB.

Paznoxkenne BekTOpa MO JIBYyM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunarts! BekTopa.

CkansipHOo€ TPOU3BEACHUE BEKTOPOB, €r0 IMPUMEHEHHE IS
HaXO0XIEHUs UIMH U YIJIOB.

¢busznueckuil (CuiIa) CMBICIBI
BOIIPOCHBI IIJIaH.

3HaTh omnpegeJieHMss CyYMMbl U Pa3HOCTH BEKTOPOB,
YMHOXXEHUS BEKTOpa Ha YHCIIO, HCCJIeI0BATH
reOMETPHUECKUI U (PU3UYECKHI CMBICIIBI 3TUX OTEpalni.

BEKTOpPOB C OIIOPOM Ha




Pemmenune 3ama4d ¢ TOMOIIBIO BCKTOPOB.
HpI/IMeHeHI/Ie BCKTOPOB I PCHICHUA 3ada4 KHHCMATHUKH U
MCXaHHUKH.

Pemats reoMerpuyeckwe 3agadydl  C  HCIOJIb30BAHHUEM
BEKTOPOB.
PackiaapiBaTh  BEKTOp IO JIBYM  HEKOJUIMHEAPHBIM
BEKTOpaM.
Hcnoab30BaTh  CKaSIpHOE  MPOM3BEACHHE  BEKTOPOB,

BBIBOJAUTH €0 OCHOBHBIE CBONCTBA.

BoruncasaTe cymMMy, pasHOCTh M CKaJSIPHOE IMPOU3BEICHUE
BEKTOPOB B KOOpJAUHATAX.

IIpumeHsITH CKalXspHOE MPOU3BENEHUE [UISI HAXOXKJIECHUS
JUIUH U YTJIOB.

JdexkapToBbl JlekapTOBBI KOOPAMHATHI TOUEK HA MJIOCKOCTH. OcBauBaTh MOHATHE NPSIMOYTOJIBHOM CHCTEMBI KOOPIAWHAT,
KOOpAMHATBI  Ha| *YpaBHeHue NpsAMON.*™ VYTioBoi KO3(PUIIMEHT, TaHT'€HC YIJIa |/IeKapTOBBIX KOOPAWHAT TOUYKH.
IVIOCKOCTH HAKJIOHA, TapaJUIeJIbHBIE U NEPIEHAUKYJIISPHBIC IIPSMBIE. HccaenoBars ypaBHEHHUE NPSIMOM M OKPYKHOCTH C OIOPOM
9 ) VYpaBHeHue Okpy:kHOCTH. HaxoxJIeHue KOOpJMHAT TOYEK |Ha BOIPOCHBIN IJIaH.
[IEPECEUCHUS OKPYKHOCTH U IIPSMOU. Haxonute LeHTp 1 pagnyc OKpyKHOCTH I10 €€ YpaBHEHUIO.
Meroa KOOpAMHAT NPU PELIEHUH T€OMETPUYECKUX 3a1ad. Pemiate 3agauM Ha HaxOXJIEHHE TOYEK IEepeCeYeHUs
Hcnonp3oBanue MeToa KOOPAUHAT B PAKTUYECKUX 3a/1adax MPSAMBIX U OKPYKHOCTEH € IIOMOILBI METO1a KOOPAUHAT.
Hcnonb3oBaTh CBOMCTBA YIJIOBOTO KO3(PQHUIMEHTa MPSIMON
IIpU PpELICHUM 3aJay, Ui ONPENEIICHUS PACIOJIOKEHUS
MIPSAIMOM.
IIpuMeHATHh KOOPAMHATHI NPU PEUIEHUU F€OMETPUYECKUX U
MPAaKTUYECKUX 3aJad, ISl TOCTPOEHUS MAaTeMaTUYECKUX
MoJieTiel peabHbIX 3a/1a4 («METOJ] KOOPAUHATY).
Ilonb30BaTbest UL IIOCTPOEHHS W HCCIENOBaHUU
1M(POBBIMU PECypCaMHU.
3HAKOMHUTBCS ¢ UCTOPUEN Pa3BUTHSI T€OMETPUHU
I[paBuiabHbIE [IpaBuibHBIE MHOTOYTOJBHUKH, BBIYMCIECHHE HUX 3JIEMEHTOB. | DOpMYJIHPOBATH onpeaeeHue IIPaBUJIbHBIX
MHOIOYIOJIbHUKHM. |(YuCI0 W JJIMHA OKPYXKHOCTH. [[IMHAa IOyrHu OKpPYXKHOCTH.|MHOTOYTOJIbBHUKOB, HAXOAUTH UX JJIEMEHTHI.
Juamnna Pannannas mepa yria. IMosb30BaTHCA TOHATHEM JJIMHBI OKPYKHOCTH, BBEIEHHBIM

OKPYKHOCTH M
IVIOIAAb KPyra.
Boruunciaenue

[Tnomanas kpyra M ero 3JEMEHTOB (CEKTOpa M CErMEHTa).
Brruncnenue miomazneit puryp, BKIIOYAIOUINX 2JIEMEHTHI Kpyra.

C IIOMOUIBIO IIPABUJIBHBIX MHOIOYI'OJIbHUKOB, ONpPENeIsiTh
YUCIO0 , AJMHY JYTH U paJldaHHyI0 Mepy yria 1o o0pasity.
IIpoBoauThL Mepexox OT paguaHHON MepBI yIia K rpajgyCHON




nJoiaaen
(8 4)

1 HA00O0pOT IO BU3YaJIbHOM omope.

OnpenensaTs 1onanp Kpyra.

BoiBoauTs dopmyabl (B rpagycHON U paguaHHONW Mepe) A
JUIVH AYT, IUIOIIAJEH CEKTOPOB U CETMEHTOB C OIOpOM Ha
BOIIPOCHBIH IIJIaH.

BoruucasaTs miomanu  GUryp, BKIHOYAIOLUMX JIEMEHTHI
OKpPY)KHOCTH  (Kpyra) C OHNOpOMl Ha  CHPaBOYHYIO
UH(pOPMALIHIO.

HaxoauTp miomaay B 3aja4ax peajibHON KU3HU.

ABukenust
IJIOCKOCTH
(64)

*[ToHATHE O IBUKEHUHU TUIOCKOCTH.

[TapannenbHbIil IEpeHOC, TOBOPOT U cUMMETpHUs. OCH U LIEHTPBI
CUMMETPUH.

[Tpocreiiye npuMeHeHNs B PEIICHUH 3a/1a4 *,

Pa3ouparnb MIPUMEPBHIL, WJUTIOCTPUPYIOLINE
JBUKEHUS, IEHTPOB U OCEH CUMMETPUHU.
@®opMyJIHPOBATh OMNPEIEIEHUs MAPAJUIETBHOTO MEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPHUU C BU3YaJbHOW OIOPOM.
HaxoauTh HEMOIBM)KHBIE TOYKH 11O 00pa3iry.

HaxoauTh HEHTPBI U OCU CUMMETPUI TpOoCcTeHIuX GUryp mno
oOpasiry.

*[IpuMeHATH TMapajuIebHBIA MEPEHOC U CHUMMETPHIO IpHU
pelIeHuU TeOMETPUYECKUX 3a1ad (pa3OupaTts IpuUMeEpPHI).
Hcnoab3oBaTh A MOCTPOSHUS U UCCIeN0BaHUN U(pOBBIE

pecypcesl. *

IIOHATHUA

MoBTOpEHUE,
00001IeHME,
cHUCTeMATH3aIus
3HAHMH

(74)

[ToBTOpeHNE OCHOBHBIX TOHSTUH HM METOJOB KypcoB 7—9
KJIacCOB, 0000IIEHNE U CHCTEMAaTH3allHs 3HAHMIA.
[Ipocreiimue reomeTpuyeckue QUIyppl U HUX
N3mepenne reoMeTpuuecKux BEIUYHH.
TpeyroysbHUKH.

[TapannenbHble U NEPIEHIUKYISPHBIE MPSIMBIE.
OKpyXHOCTh M Kpyr. ['eoMeTpuyecKkue MOCTPOCHHs. YTIbI B

CBOWCTBA.

OKPY)KHOCTH.  BrmcaHHble U ONHMCAaHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.

IIpsiMast 1 OKpPY’KHOCTb.

YeThIpE€XYyTroJIbHUKH. Bnucannsie 51 OIMCAHHBIE

YCTBIPCX YT OJIbHUKU.

OnepupoBath NOHATHAMM: QUrypa, Touka, mnpsiMasi, yrod,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIH W  PaBHOCTOPOHHUI
TPEYrOJbHUKH, MPSIMOYTOJIbHBIA TPEYrojdbHUK, MeEuaHa,
OucceKTpuca M BBICOTa TPEYTOJIbHUKA, HapajiesorpaMM,
poMO, TNpSMOYTrOJbHUK, KBajpar, Tpamelus; OKPY>KHOCTb,
KacaTeJbHasl; paBEHCTBO U M0J00Me (PUryp, TpeyroJbHUKOB;
NapajuleIbHOCTh U MEPHEHIUKYISIPHOCTh MPSIMBIX, YIroJl
MEXIy NpSIMbIMH, CHUMMETPUS OTHOCUTEIBHO TOYKH U
NpsIMOM; JUIMHA, PpAcCTOSHME, BEIWYMHA Yyrja, IUIOLIab,
HIEPUMETP.

HUcnonv3oBary  ¢opmynabl: mnepumerpa U IUIOUIAIU
MHOI'OYI'OJIbHUKOB, [UIMHBI OKPY’KHOCTH M IUIOINAIU KpyTa,




Teopema Iudaropa u Hauana TpuronomeTpun. Pemenne o0umx

TPEYTrOJIbHUKOB.
[IpaBuibHBIE MHOTOYTOJIBHUKH.

[Ipeobpa3zoBanus ILIOCKOCTH. JIBYOKEHMS. ITomoGue.
Cummertpust.

ITnomanes. Breruucnenne tromaneit. Ilmomaanm mogo0OHBIX

(uryp.
JlexapTOBbI KOOPAUHATHI HA INIOCKOCTH.
BekTopsl Ha IIJIOCKOCTH.

00BEMa MPSMOYTOJIBHOTO MapasuieNIeuIe 1a.

OnepupoBaTh MNOHATHSIMU: T[PSAMOYIOJIbHAas  CHCTEMa
KOOpDIMHAT, BEKTOP; MCHOJb30BATh OSTH TMOHATUS JIs
MPEACTABJICHUS TaHHBIX M PEIICHMs 3a7ad, B TOM YHUCIE W3
JPYTUX Y4eOHBIX MPEIMETOB.

Pemiate 3agauMm Ha TIOBTOPEHHE OCHOBHBIX IOHATHUM,
WUTIOCTPALIMIO CBSI3EM MEXKIY Pa3IMYHBIMM YAaCTSIMH Kypca.
BriOupaTs MeTOA /17151 peleHus 3aauH.

Pemats 3agaum u3 1MoBCEIHEBHOM KU3HU.
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