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PABOYAS ITPOI'PAMMA YUYEBHOT' O KYPCA
«T'EOMETPUS» B 7-9 KITACCAX

INOACHUTEJBHASA 3AIIMCKA

['eoMmeTpust KaKk OJMH U3 OCHOBHBIX Pa3/IesOB IIKOJIHHOW MAaTEeMAaTHKH, UMEIOIIUN
CBOEH IeNbl0 00eCTeunTh M3YYEeHHE CBOMCTB M pa3MepoB (QUIYyp, UX OTHOIICHUH U
B3aMMHOE pPAaCIOJIO)KEHUE, ONUPAETCS HA JOTMYECKYH0, JIOKA3aTEIbHYIO JIMHUIO.
[leHHOCTh, W3y4YeHHUS TEOMETPUM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
3aKJIIOYAeTCs B TOM, YTO OOYydYalOIIMHCA YYUTCA TMPOBOAMUTH JIOKa3aTeIbHBIC
pacCyXJeHusi, CTPOUThb JIOTUYECKHE YMO3AK/IIOUECHHMs, JIOKA3bIBaTh HCTHUHHBIC
YTBEPKICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTDH PACCYKICHUS
«OT TPOTHUBHOTO», OTIWYATh CBOMCTBA OT MNPU3HAKOB, (POPMYIHUPOBATH OOpATHHIE
YTBEPKIACHUS.

BTOopoli 1IEHHOCTBIO HM3Yy4YEHUS TEOMETPUM SBIIIETCS HCMOJb30BAHUE €€ Kak
WHCTPYMEHTA NPU PEUICHWH KaK MAaTeMaTUYeCKUX, TaK M MPAKTUYECKHX 3a]ad,
BCTPEYAIOUIMXCS B peanbHOU *u3HH. OOydaromuiics TOJKEH HAYyYUThCS ONPENETUTh
reoOMEeTpUYECKyl0 (UTypy, OMHUCATh CJIOBAMHU JaHHBIM YepTEX WIM PUCYHOK, HANTH
IUIOLIAAb 3EMENBHOIO y4acTKa, PacCUUTaTh HEOOXOJUMYIO JIMHY ONTOBOJIOKOHHOTO
kabenst unu TpeOyeMble pa3Mephbl rapaxa Jjisi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIHUTENbHAS JHHUS B HU3ydeHUU TreomeTpuu. [lpu pemeHun 3amay
MPAKTUYECKOTO XapakTepa OO0ydarolmMiCs YYUTCS CTPOUTh MaTeMaTUYeCKHEe MOJENU
peaNbHbIX KM3HEHHBIX CUTyalluid, TPOBOJUTH BBIYMCIICHUS U OLICHUBATH aJICKBATHOCTD
MOJIYYEHHOI'O pe3yJibTaTa.

Kpaithe BaxxHO mNOMYEPKUBATL CBSI3M TEOMETPUU C JIPYTUMHU  yUYEOHBIMU
npeIMeTaMi, MOTUBHPOBATh HCIOIB30BaTh OMpPENENCHUsI T€OMETPUUYECKUX (Uryp u
MOHSATUH, JEMOHCTPUPOBATH MPUMEHEHHUE TOJYYCHHBIX YMEHUN B (DU3MKE M TEXHUKE.
Otu cBsi3W HamOoJiee SpKO BUIHBI B Temax «Bekrtope», «Tpuronomerpuyeckue
cooTHoIIeHUs», «MeTton koopaunat» u «Teopema Iludaropay.

VYuebuniii kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIC pa3Jeibl
conepxxanus: «['eomerpudeckue GUTyphl U X CBOMCTBaY, «I3MepeHrne reOMeTpUIECKUX
BEUUYMH», «JleKapTOBbl KOOpIMHATHI Ha IUIOCKOCTH», «Bektopbl», «JIBHKeHUS
MJI0CKOCTHY, «IIpeoOpazoBaHus mog00us .

OO1iee 4YUCIO YacOB, PEKOMEHJOBAHHBIX JUJII M3y4eHHs Y4eOHOro Kypca
«I"'eometpusi», — 204 yaca: B 7 wiacce — 68 yacoB (2 yaca B HeJle0), B 8 Kiacce —
68 yacoB (2 vaca B Hezeno), B 9 kimacce — 68 yacoB (2 yaca B HeZleIi0).



COJEPXKXAHHME OBYUYEHUA
7 KJIIACC

HavasibHbIE TOHATHA reoMeTpuu. Touka, npsMast, OTpE30K, JIyd. YToJI. Buasl yrios.
BepTtukanbHble M CMEXHBbIE yIUIbl. buccekrpuca yrna. JlomaHas, MHOIOYI'OJIBHHK.
[TapannenbHOCTh ¥ NEPIIEHAUKYJIAPHOCTD IPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOMCTBa oceBOM cumMmerpuu. llpumepsl
CUMMETPHUH B OKPYKAIOIIEM MHpE.

OCHOBHBIE ITOCTPOEHUS C IIOMOLIBIO LUPKYJISL U TUHENKU. TpeyronsHuk. Beicora,
MenraHa, OMCCEKTpHCa, UX CBOMCTBA.

PaBHOOEpEHHBIN 1 PABHOCTOPOHHUI TPEYroibHUKN. HepaBeHCTBO TPEYroJibHUKA.

CBolicTBa M IpHU3HAKU paBHOOEAPEHHOro TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa 1 NpPHU3HAKHA NApAIENBbHBIX NpsAMbIX. CymMMa YIJIOB TPEYroJIbHHKA.
BuentHue yriel TpeyroJbpHHKA.

[IpsMoyrosibHbIE ~ TpeyroiapHUK.  CBOWCTBO  MEOUaHbl  IPSAMOYTOJIBHOIO
TPEYTOJbHUKA, NPOBEAEHHOM K runoreHyse. [Ipu3sHakum paBeHCTBa MNPAMOYTOJIBHBIX
TPEYroJILHUKOB. IIpsIMOYTOJIBHBIN TPEYTOJBHUK C YIJIoM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 00JIbIIEM yIJIe U OOJIBLIEN CTOPOHE TPEYroabHUKA. [leprnenauKysp
Y HaKJIOHHAs.

I'eomeTpuueckoe mMecTo ToYeK. buccekTprca yria u CepeIMHHbIA NEPIEHAUKYIISP
K OTPE3Ky KaK FT€OMETPUUECKHE MECTA TOYEK.

OKpy»XHOCTb M KpYyT, XOpJla U JUaMETp, UX CBOMCTBA. B3anMHOE pacmoiokeHne
OKpyKHOCTM M mpsMou. KacarenpHass M cekymas K OKpPYXHOCTH. OKpYKHOCTb,
BIIMCaHHasA B yroJl. BnucanHas u onvcanHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yerpipéxyronpauku. [lapamnenorpamm, ero npusHaku M cBoMcTBa. YacTHbIe
CJIly4au apajijiesiorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpanemnus, paBHOOOKas Tparnenus, €€ CBOMCTBa U npu3HaKu. [IpsiMmoyronbHas Tpamnerus.

Meron ynsoenust meauansl. LlentpanibHas cummetpus. Teopema Paneca u reopeMa
O IPOMOPIIMOHATIBHBIX OTPE3KAX.

CpenHue TUHUU TPEYTOJIbHUKA U Tpanenuu. L{eHTp Macc TpeyroiabHUKa.

[TogoOue TpeyronpbHUKOB, KodpduiueHT mnomodbus. I[Ipusnaku momoOus
TpeyroabHUKOB. [I[pruMeHeHne mogo0ust Mpu peleHu: MPAKTUYECKUX 3a1a4.

CpoiicTBa 1momajeld reoMerpudeckux Guryp. DopmMynbl ais  TUIOMIAAH
TPEYroJIbHUKA, TNapajienorpaMmma, pomba u Tpaneruu. OTHOIIEHWE TUIOMIAACH
no00HBIX GuUryp.

Bpruncnenune rmiomanei TpPEyroJibHUKOB M MHOTIOYTOJIBHHMKOB Ha KJIETYaTOM
Oymare.



Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa mnpu pemeHun
IPAKTUYECKUX 3a]au.

CuHyc, KOCHHYC, TaHI€HC OCTpPOro yrja NpsMOYTOJIBHOIO TpPEYrojIbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. TpPUrOHOMETpPUUYECKUE (PYHKIMM YTIIOB
B 30°,45° 1 60°.

BnucanHble M UEHTPAJIBHBIE YTJIbI, YIOJ MEXy KacaTelIbHOM M XOpAOW. YTIIbI
MEX1y XOpAaMH U CEKyIIMMH. BriicaHHbIE M ONTMCaHHBIE YETHIPEXYTOJIbHUKH. B3anMHoe
pacnojioxkeHue IByX OkpykHocteil. Kacanue okpyxkHocted. OOuiye kacareibHblE K
JBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanreic yrios ot 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1€CTBO. DOPMYIIbI IPUBEACHUS.

Pemenne tpeyronbHHKOB. TeopeMa KOCHMHYCOB M TeOpeMa CHUHYCOB. PemieHue
PaKTUYECKUX 33724 C UCIIOJIb30BAHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nogoous. [lono6rue cCOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 pOW3BENEHUU OTPE3KOB XOPZA, TEOPEMBI O NMPOU3BEICHUU OTPE3KOB
CEKyLIUX, TeOpeMa O KBaJpaTe KacaTeIbHOM.

BekTop, anuHa (MOIysib) BEKTOpa, COHAIPABIIEHHBIE BEKTOPBI, MPOTHUBOIIOIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalluU
HaJ BEKTOpaMH. Pa3noxkeHne BeKkTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnunatel  Bektopa. CkansipHoe  NPOU3BEACHUE  BEKTOPOB,  IPUMEHEHUE
JUTSl HAXO0XKJICHHSI IJTMH U YTJIOB.

JlekapTOBbl KOOpAMHATHI HA IUIOCKOCTH. YPaBHEHUsS NPSMOM U OKPYKHOCTH
B KOOpJMHATax, IEPECEYCHUE OKPYKHOCTEW M NpSIMBIX. METoJa KOOpAMHAT MU €ro
PUMEHEHUE.

[IpaBuiIbHBIE MHOTOYTOIBHUKH. [[mHa okpyxkHOCTH. [ panycHas u paaguanHas Mepa
yTja, BBIYUCIEHUE JUIMH OyT OKpyx)HocTell. [Imomane kpyra, ceKTopa, CErMeHTa.

JIBUKEHUsST TUIOCKOCTM M BHYTPEHHUE CUMMETpUHM QUryp (dJIeMeHTapHbIe
npenacrasienus). [lapannensHbiil nepenoc. [loBopor.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbIe pE3yNbTAaThl OCBOEHHUS NPOrPAMMbI Y4E€OHOTO Kypca K KOHILY
o0yueHus B 7/ KJiacce:

Pacmo3HaBaTh u3ydeHHBIE TeoMETpUuecKre (UTYPBI, OMPEACTsATh WX B3aHMMHOE
pacmoyio)keHue, H300paxaTh TEOMETPUYECKUE (PUTYPHI, BBITIOJHATh HYEPTEKHU
10 YCJIOBHUIO 337auu. V3MepsTh JMHEMHBIE W YIJIOBBIE BEIWYMHBI. Pemars 3amaun
HAa BBIYMCJIEHUE JJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenath TpyOyr0 OIEHKY JTUHEHHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B PEATbHOMN
JKW3HU, Pa3MepOB MPUPOAHBIX OOBEKTOB. PaszmnuaTh pasMmepsl 3THX OOBEKTOB
T10 MOPSIAKY BEJTUYHUHBI.



CTpouTh 4epTEKHU K TEOMETPUUECKUM 3a1a4aM.

[Tonp30BaThCA IPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BaTh MPU3HAKHU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOOUTH JOTHYECKUE PACCYKIECHUS C HCIOJIb30BAHUEM TIE€OMETPUUYECKHUX
TEOPEM.

[Tomp30oBaThC  NpU3HAKAMHA  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYTOJIbHHUKOB,
CBOMCTBOM MEAWAHbI, MPOBEAEHHON K TUIIOTEHY3€ MNPSMOYTOJIBHOIO TPEYrOJIbHUKA,
B PEIICHUY F'€OMETPUUECKHUX 3a]1a4.

Onpenenars NapauieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIe OOpas3yer
¢ HUMHU cekyuas. OnpeaensaTs MapajUIeIbHOCTh MOPSMBIX C IOMOIIBIO PAaBEHCTBA
PACCTOSIHUAM OT TOYEK OJHOW MPSAMOM JI0 TOUEK JIPYror MPsIMOM.

PemaTe 3agaun Ha KjileTyaTon Oymare.

[TIpoBOUTH BHIUKCICHUSI W HAXOJUTh YUCJIOBbIE M OYKBEHHbBIC 3HAUYCHUS YTJIOB

B F'€OMETPUYECKUX 33/1a4aX C HCHOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHHUKOB U
MHOTOYTOJIBHUKOB, CBOMCTB VyIJIOB, OOpa30BaHHbIX TMpPU TEPECECYCHUH JIBYX
MapaJUICIbHBIX PSAMBIX CEKYILEH. PeniaTe mpakTuueckre 3a1a4i Ha HaX0KAEHUE YTIIOB.

Bnagetp mMOHATHEM TEOMETPUYECKOTO MECTa TOYEK. YMETh ONPEACHAThH
OHMCCEeKTPUCY yTIia U CEPEMHHBIN MEPIICHIUKYIISIP K OTPE3KY Kak TeOMETPUUECKIE MeCTa
TOYEK.

@opMynUpOBaTh OINPEACICHUsS OKPYKHOCTM M Kpyra, XOpJAbl W JUaMeTpa
OKPYXHOCTH, IIOJIb30BaTbCSl MX CBOMCTBAMHU. YMETh MNPUMEHATh OTU CBOWCTBA
IIPY PELICHUU 33/a4.

BrnaaeTre noHsATHEM ONIMCAHHOMN OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e¢ uentp. [lonp3oBaTbes (akTamMu O TOM, YTO OHMCCEKTPHUCHI YTJIIOB TPEYrOJIbHUKA
MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, UTO CEPEANHHBIC MEPIEHIUKYISPBI K CTOPOHAM
TPEYTrOJIbHUKA [IEPECEKAIOTCS B OJTHOU TOUKE.

Bnagerp mnoHATHMEM KacaTelbHOM K OKPYKHOCTH, ITIOJIB30BaThCs TEOPEMOM
O MEPIEHANKYIISIPHOCTH KACATENBHOM U painyca, MPOBEAEHHOTO K TOUKE KaCaHUs.

[Tonmp30BaThCA NPOCTEUMIIMNMU T€OMETPUUYECKUMU HEPABEHCTBAMH, IOHUMATh HX
MPAKTUYECKANA CMBICIL.

[IpoBOANTH OCHOBHBIE TE€OMETPUUYECKHME MOCTPOEHUS C MOMOUIIBIO LIUPKYIS H
JIMHENKHU.

[IpeameTHBIC pe3yabTaThl OCBOCHHUS MPOTPAMMBI y4E€OHOTO Kypca K KOHILY
oOydeHus B 8 kJacce:

Pacnio3HaBaTh OCHOBHBIE BH/bI YETBIPEXYTOJBHUKOB, UX 3JIEMEHTBI, II0JIb30BATHCS
MX CBOMCTBAMU IIPU PEIIECHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOKCTBA TOUKM TEPECEUCHUs] MEJIMaH TPEyroJibHUKa (LIEHTpa Macc)
B PELIEHUN 3a7a4.

Brnaners moHsATHEM CpegHEN JIMHUM TPEYrOJIbHUKA W TPAIELUHU, NMPUMEHSTh HUX
CBOMCTBA IIPU pEeLICHUU reoMeTpuueckux 3anad. I[lonp3oBarscsa Teopemoit Daneca



U TEOpPEeMOM O MPONOPIUOHATIBHBIX OTpPE3Kax, MPUMEHSATh UX M pEHIeHUs
MPaKTUYECKUX 3a7ad.

[IpuMeHATh TpU3HAKA TOA0OMSI TPEYTOJLHUKOB B PEHNICHUU TE€OMETPUUECKHX
3a/ay.

[Tonb3oBatbes  Teopemoit Iludaropa myis  pemieHuss TE€OMETPUYECKUX U
MpakTH4eCKux 3anad. CTpouTh MAaTEMaTUYECKYH0 MOJENb B NPAKTHUYECKUX 3aJayax,
CaMOCTOSITEJIBHO JIEJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIINE IJTUHBI.

BriageTs NOHATUSMU CUHYCA, KOCHHYCA M TAHT'€HCA OCTPOTO yria IpsIMOYTOJIBbHOTO
TpeyroyibHUKa. [10J1630BaThCsl ITUMH MOHATUSAMH JIJISl PEILICHUS TPAKTUYECKUX 3a]1a4.

Beruucnars (pa3iMyHbIMU - CIIOCOOAMH) IUIOMIA[L TPEYroJibHUKA W IUJIOIIAIH
MHOTOYTOJBHBIX (hUryp (MOJB3YSCh, TI€ HEOOXOAMMO, KaIbKyIsITOpoM). [IpumeHsTsh
NOJIyYCHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

BrageTs NOHATHAMH BIMCAHHOTO U IEHTPAJIBHOTO YIJIA, HCIOJIb30BATh TEOPEMBI
0 BIIMCAHHBIX YIJIaxX, YIJIaX MEXKIY XOpJlaMy (CEeKYLIMMU) U yIiie MeXAy KacaTeJbHOU 1
XOpJOM MpHU PEIIEHUH F'€OMETPUUECKUX 3a/1a4.

Brnanerp mOHATHEM ONHUCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSTh CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHATh OoTy4YEHHbIE 3HAHUS HA PAKTUKE — CTPOUTHh MATEMATUYECKUE MOJIEIH
IS 3aJa4  pEANbHOW JKU3HM M TPOBOJHWTH COOTBETCTBYIOIIME BBIYUCIICHUS
C NpPUMEHEHHEM TMOJAOOMS U TPUTOHOMETpPUM (MOJB3YyACh, TA€ HEOOXOAMMO,
KAJIbKYJISITOPOM).

[IpenMeTHBIe peE3yiabTaThl OCBOCHHUS MPOrpaMMBbl y4eOHOTO Kypca K KOHITY
oOyuenus B 9 kJ1acce:

3HaTh TPUTOHOMETPHUUYECKHE (PYHKIIMU OCTPHIX YIJIOB, HAXOAUTH C MX MOMOIIBIO
pa3MYHBIE AJIEMEHTHI MPSIMOYTOJBHOTO TPEYroJbHUKA («pEIIeHUe MPSIMOYTOJIbHBIX
TPEYrOJbHUKOBY»). HaxomuTe (C TOMOIIBI0  KaJIbKyJIATOpa) JUIMHBI W YIJIbI
JUTSI HeTaOJTMYHBIX 3HAYEHUH.

[Tonb3oBaTbes  (opmynaMu TPUBENCHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM  JUUISl HAXOXKJACHHS COOTHOIICHWNA MEXIYy TPUTOHOMETPUYECKUMU
BEJTUYMHAMMU.

Hcrnonp30BaTh TEOpPEMBbl CHHYCOB W KOCHHYCOB JIJII HAXOXJEHUS Pa3IMYHBIX
DJIEMEHTOB TPEYTOJbHUKA («PEIICHNE TPEYTOJILHUKOBY), MPUMEHSATh UX MPHU PEIICHUN
T€OMETPUUYECKHX 3a]1a4.

Brnagets moHATHAMH TIpeoOpa3oBaHMs TOJIO0OWS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIX uryp. [lomp3oBaThesi cBOMCTBaMH TIOI00MS TTPOU3BONIBHBIX (DUTYp, YMETh
BBIYHCIISATH JUTHHBI ¥ HAXOUTH YTJIbl y TOJ00HBIX Guryp. [IpuMeHsITh cCBOWMCTBA TOT00MS
B TMPaKTHMYECKUX 3aJadax. YMETh MPUBOAUTH NPUMEPHl TOMOOHBIX (UTYP
B OKPY’KaloIleM MHpE.

[Tonp3oBaThCs TEOpeMamMu O TPOU3BEIACHUU OTPE3KOB XOPHA, O MPOU3BEICHUU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.



[Tonb30BaTbCa BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUN U (PU3HMUECKUl CMBICI,
OPUMEHATh HMX B PEIICHUH TEeOMETPUUYECKUX U (Qu3nmdeckux 3amad. [IpumeHsTsH
CKQJISIPHOE MPOU3BEAEHNE BEKTOPOB IS HAXOXKACHHUS UIMH U YIJIOB.

ITonb30BaTbCsd METOIOM KOOPAMHAT Ha IIOCKOCTH, NPHUMEHSTh €ro B PELICHUU
r€OMETPUYECKUX U NMPAKTUYECKUX 3a4a4.

Brnaners MOHATUAMH IPABUJIBHOTO MHOTOYT'OJIbHUKA, JIMHBI OKPYXKHOCTH, JJINHBI
IyTH OKPYKHOCTH M PAAUAaHHOM MEPHI yIJId, YMETh BBIYMCIATH IUIOLIAAb KPYra U €ro
yacTed. [I[puMeHsATh MoaydYeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a49aX.

Haxoauts ocu (WK EHTPBI) CUMMETPUH (DUTYP, TPUMEHSTH JBUKEHUS INIOCKOCTH
B IIPOCTEHIIUX CIIyYasX.

IIpuMeHATH NOy4YEHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTH MATEMAaTHYECKUE MOJEIH
UL 3aJa4  pPEAJbHOW JKU3HM M TIPOBOJWTH COOTBETCTBYIOIIME  BBIYMCIICHUS
C IpPUMEHEHUWEM MOoJ00MUs M TPUTOHOMETPUYECKHX (yHKUMN (HOJB3YysSCh, TIe
HEO0O0XO0IUMO, KAIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena |KonnuecTBo OcHOBHOE OCHOBHBIE BU/JIbI JIEATETLHOCTH 00yUYaIOIUXCs
(TembI) Kypca 4acoB CoJIepKaHu
e
[Ipocrenmme 14 [Ipocrenmme ®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEICIICHUS.
reoMeTpuyecKkue GUrypsl u reOMETPUYECKH Pacno3HaBaTh H3y4yeHHbIE TEOMETPUUECKUE (DUTYPHI,
ux cBoiicTBa. M3smepenue €00BEKTHI. omnpeaeasiTh NX B3aUMHOE PACIOJIOKEHNE, BHINOJHATD
F€OMETPUYECKUX BEIIMUUH MHoroyroyibHu 4epTEK MO YCIOBUIO 3a/1a4U.
K,JIOMaHasl. IIpoBoauTH NpOCTEHIINE IOCTPOCHUS C TOMOILBIO HUPKYIISIA
CwmexHble U JIMHENKHU.
BEPTUKAJTIbHBIE N3mepATH TMHEWHBIE U YTIIOBBIE BETUYUHBI T€OMETPUUECKUX U
YTJIBL. MPaKTUYECKUX OOBEKTOB.
PaGota OnpeneysiTh «Ha IJ1a3» pa3Mepbl peagbHbIX O0BEKTOB,
C NPOBOAMUTH IPyOYI0 OLIEHKY UX Pa3MEpOB.
MPOCTEUILIUMU Pematsb 3a1aun Ha BBIYUCIIEHUE JUIMH OTPE3KOB U BEJIMYHH
YepTeKaMu. YTJIOB.
N3mepenue PemiaTh 3a/1a4un Ha B3aMMHOE PACIIOJIOKECHUE
JMHEWHBIXU YTJIOBBIX | T€OMETPUUECKUX UTYP.
BEJINYMH, IIpoBoauTH KIacCUPUKALNIO YTIOB, BBIYHCIATH
BBIYKCIICHUE JIMHEWHBIC U YTIIOBbIC BEJIMYNHbBI, IPOBOAUTH

OTPE3KOBU YIJIOB

HE0OXO0AMMBbIE JOKa3aTeIbHbIE PACCYKICHUS.
3HAKOMUTBCS € HCTOPHEN PA3BUTHS T€OMETPUU

TpeyronbHuKu

22

[loasiTHE O
PaBHBIX

Pacno3naBaTh napbl paBHbIX TPEYTrOJIbHUKOB HA TOTOBBIX
yeprexkax (C yKka3aHUEM IPU3HAKOB).




TPEYrOJIbHUKAX U




IIEPBUYHBIC
IIPEACTABICHUS

O paBHBIX (pUrypax.
Tpu npusHaka
paBeHCTBa
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA
NPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOMCTBO MeIHAHBI
IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
ITPOBEAEHHON

K TUIIOTEHY3E.
PaBHOOEpEeHHBIE U
PaBHOCTOPOHHHUE
TPEYTOJIbHUKHU.
IIpu3Haky u CBOKICTBA
PaBHOOEIPEHHOTO
TPEYTOJIbHUKA.
Hepasencrtsa

B T€OMETPHUH.
IIpssMOyTronbHbIN
TPEYTOJIBHUK C YTIIOM

B 30°

BbIBOaMTH ciie1cTBUSA (PaBEHCTB COOTBETCTBYIOIINX
AJIIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
P®opMyIHPOBATH ONPEACIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOEPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OUCCEKTPHUCHI, BHICOTHI,
MeJIMaHbl TPEYTOJIbHUKA; CEPEAUHHOTO MEPIICHINKYIISIpa
OTpE3Ka; MepuMeTpa TPEyrolbHUKA.

®opMyIHPOBaTh CBOWCTBA U IPU3HAKH PAaBHOOEIPEHHOTO
TPEYTOJIbHUKA.

CrpouTsb 4epTeky, pemaTh 3aJa4M C IOMOIIbIO
HAaXOKJCHUS PaBHBIX TPEYTOJbHHUKOB.

IIpuMeHATH TPU3HAKH PABEHCTBA MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB B 33/1a4yax.

Hcnoan3oBath LU(PPOBBIE peCypChl 1JIA MCCAEA0BAHUS
CBOMCTB M3y4aeMbIX QUryp.

3HAKOMUTBHCS ¢ HCTOPHUEN PA3BUTHSA T€OMETPUN

10




[lapannenbHbie MPSMBIE,
CyMMa yTIJIOB TPEYTrOJIbHUKA

14

[TapannensHbie
MpsIMbIE, UX CBOKCTBA.
Hakpect nexaiue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIBI,
oOpa3oBaHHbIE

IIPU [IEPECEYEHUN
napajuiesIbHbIX
NPSIMBIX CEKYLIEH).
ITpusHax
NapaJJIeIbHOCTH
NPSIMBIX Yepe3
PaBEHCTBO PACCTOSTHUM
OT TOYEK OJHOHU
MPSIMOU 10 BTOPOH
MIPSMOM.

CyMmma yrioB
TPEYTOJIbHUKA.
Buemnue yribl
TPEYroJIbHUKA

@opMyIHMPOBATh NOHATHE NAPALIEIBHBIX NPAMBIX,
HAXOJMTH IPAKTUYECKUE IIPUMEDBI.

M3yuartp cBolicTBa yrioB, 00pa30BaHHBIX NPU NEPECCUECHUN
IapajuleNIbHBIX IPSAMBIX cekyie. IlpoBoautb
JA0KA3aTeJbCTBA [apaJUICIIBHOCTH ABYX MPSMBIX C IOMOILBIO
YIJ10B, 00pa30BaHHBIX IPU NEPECEUEHUH ITUX MPSIMBIX
TPEThEU NPSIMOM.

BbeI4HCISATH CyMMY YIVIOB TPEYT'OJIBHUKA U MHOI'OYT'OJIbHUKA.
Haxoautp unciioBsle 1 OyKBEHHbIE 3HAUEHUS YTJIOB

B TEOMETPUYECKUX 3a1a4ax C UCII0JIb30BAaHUEM TEOPEM

0 CYMME€ YIJIOB TPE€YT'OJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBHCS ¢ HCTOPHUEH PA3BUTHSA T€OMETPUN

OKpy HOCTb U KPYT.
['eomeTpuueckue
IIOCTPOCHUSA

14

OKpyX HOCTb, XOpJa U
JAAMETP UX CBOMCTBA.
KacarenbHas

K OKPY>KHOCTH.
OKpy>KHOCTb,
BIIMCAHHAasA B yroJl.

D®opMyJIHPOBATH ONpeIeJIeHUs: OKPYKHOCTH, XOP/IbI,
JaMeTpa U KacaTelbHOM K OKpyKHOCTHU. M3yyarh ux
CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
HccaenoBarhb, B TOM 4KCIIE HCHOJIB3YS UM pPOBHIE
pecypcChl: OKPYKHOCTb, BIMCAHHYIO B yIOJ; LEHTP
OKPY’KHOCTH, BIMCAHHOU B yTOJI; PABEHCTBO OTPE3KOB

11




ITonsatue o I'MT,
MIPUMEHEHUE

B 3a7]a4ax.
buccekrpuca u
CEepEIVHHBIN
NEPIEHIUKYJISP
KaK T€OMETPUUYECKUE
MECTa TOYEK.
OKpyXHOCTb,
ONMCaHHAas OKOJIO
TPEYrOJIbHUKA.
OKpyKHOCTBb,
BIIMICAHHAs

B TPEYT OJIbHUK.
IIpocrenmue
3a7a4uu

Ha MMOCTPOCHUE

KacaTeJIbHBIX.
HUcnoab3oBats metox ['MT miis nokazarenscTa TeopeM

0 MepeceyeHu OUCCEKTPUC YIIIOB TPEYTOJIbHUKA U
CEPEANHHBIX NIEPIICHINKYJIAPOB K CTOPOHAM TPEYTOJIbHUKA
¢ rtomoIbo ' MT.

OBJageBaTh NOHATHAMHU BIMCAHHOW U ONUCAHHOM
OKPYKHOCTEU TPEYroJIbHUKA, HAXOAUTh LIEHTPBI ITUX
OKPY’KHOCTEM.

Pemiats OCHOBHBIE 3a1a4M HA MOCTPOCHHUE: YIJIa, PABHOIO
JAHHOMY; CEpEIMHHOIO NEPHEHAUKYIIApA JAHHOTO OTPE3Ka,;
IIPSAAMOU, ITPOXOJALIEH Yepe3 JaHHYIO TOUKY U
NEPHEHANKYJIAPHON TaHHOM NMPSAMOM; OMCCEKTPHUCHI JTAHHOTO
yIJIa; TPEYrOJIbHUKOB

10 Pa3JINYHBIM JIEMEHTAM.

3HAKOMUTBCS C HCTOPHEN Pa3BUTHS T€OMETPHUU

[ToBTOpEeHue, 000061IIeHIE 4 [ToBTOpEHUE U Pemarts 3a1a4um Ha MOBTOPEHUE, UITIOCTPUPYIOIINE CBI3U
3HaAHUH 00001IIeHHE OCHOBHBIX | MEXIY Pa3IMYHBIMHU YaCTSIMH Kypca
MOHATUN U METOJ0B
Kypca 7 Kjacca
OBILEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME

12




8 KUIIACC

0 MPOTOPIIMOHATBHBIX
OTpe3Kax, MOJJ00HBIC
TPEYTOJIbHUKU

Teopema

O TIPOTTOPIIMOHATILHBIX
OTpe3Kax.

Cpenusst TUHUS
TPEYTOJIbHHKA.

Haumenosanue paznena | Kommuectso OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS
(TemnI) Kypca 4acoB CoJIepKaHue

UeThIpEXYTOIBHUKN 12 [Tapannenorpamm, ero | U3o00paxkaTb M HAXOAMTH HA YEPTEKAX
MPU3HAKU U CBOWCTBA. | YETHIPEXYTOJIBHUKHU PA3HBIX BUJIOB U UX 3JIEMEHTHI.
YacTHble ciyyan @opMyIMPOBaTh ONPEAEJICHUsI: [TapajuieIorpaMmma,
[apajuIeIorpaMMOB MPSIMOYTOJIbHHUKA, poM0Oa, KBaApara, Tpareunuu, paBHOOOKON
(IpAMOYTOIBHUK, TpaIeuny, NPSIMOYTOJIbHON TPAIELHUN.
poMO, KBaapar), ux Jloka3bIBATh M MCIOJIB30BATH NIPU PEeLICHUH 32124
IIPU3HAKK U CBOMCTBA. | NMPU3HAKU U CBOMCTBA: NapaJlIeIOrpaMma,
Tpanenwst. OpsIMOYTOJIBHUKA, poMOa, KBaJparta, Tpaneluu, paBHOOOKOH
PaBHOOOKas 1 Tpareuny, NpsIMOYroJIbHON TPANELHN.
PsIMOYTOJIbHAs IIpumMeHsATh MeTOA YBOCHUS MEIUAHbI TPEYTOJIbHUKA.
Tpanenuu. Hcnoan3oBath 1uppoBbie pecypchl A UCCAEAOBAHUS
Meton yiBoeHUSA CBOWCTB M3y4aeMbIX (UTYP.
MEUaHBI. 3HAKOMMTBCH ¢ HCTOPHEH Pa3BUTUSA T€OMETPUN
[enTpanbHas
CUMMETPUS

Teopema Daneca u TeopeMa 15 Teopema daneca u IIpoBOAUTH MOCTPOCHHUS C TIOMOUIBIO LIMPKYJIA U JIUHEUKU

¢ ucnosnb3zoBanue teopemsl daseca U TEOPEMBI

O NPOIOPLHUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MIPONOPUMOHAIBHBIN OTPE3OK.

IIpoBoauTH JOKA3aTEIBCTBO TOTO, YTO MEAUAHBI
TPEYTroJIbHUKA NIEPECEKAOTCS B OJTHOU TOUKE, U HAXOAUTh

13



Tpaneuus, €€ cpeaHsA
JIVHUS.
[IponopunoHanbHbBIE
OTPE3KH.

[enTp macc

B TPEYTOJIbHUKE.
[ToxoOubIE
TpEyroJIbHUKU. Tpu
IpU3HaKa noao0us
TPEYTOJIbHUKOB.
IIpumenenue
nmogoous

MIpY PELICHUU
MPAKTUYECKUX 3a7a4

CBA3b C LICHTPOM Macc, HaXOAUTh OTHOILLIEHUE, B KOTOPOM
MEJUaHBbl JEIATCS TOUKOU UX MEPECEUCHUSI.

Haxoauthb nmogo6HbIe TPEYTOJbHUKHA HA TOTOBBIX YePTEKaX
C YKa3aHHEM COOTBETCTBYIOIINX IPU3HAKOB MOA00HS.
Pemathb 3aga4u Ha 1OJ00HBIE TPEYTOJIBHUKH C TOMOUIBIO
CaMOCTOSTEJIBHOTO ITOCTPOEHUS YEPTEKEN U HAXOXKIACHUS
NOJJOOHBIX TPEYTOJILHUKOB.

IIpoBoauTH 10KA3aTENbCTBA C UCIIOJIB30BAaHUEM
PU3HAKOB MOJ00US.

Jloka3bIBaTh TpU MPU3HAKA MOJ00US TPEYTOJIbHUKOB.
IIpuMeHsATh MOTyYEHHbIE 3HAHUS [IPU PEILIECHNUN
r€OMETPUYECKHUX U MPAKTUYECKHUX 3a/1a4.

3HAKOMMTBHCH ¢ HCTOPHEH Pa3BUTHUS TEOMETPUU

[Imomans. Haxoxnenue
TUIOIIAIEH TPEYTOJILHUKOB
U MHOTOYTOJIbHBIX (PUTYp.
[Tnomaau nogoOHbIX puUryp

14

CBoiicTBa IIoIaaeH
F€OMETPUYECKUX
duryp.

DopMyJIbl

JUTS TIOIIA !
TPEYTrOJIbHUKA,
napajsiesorpaMmma,
Tpanemuu.
Brruncnenue
IUTOIAIEHN CIIOKHBIX

dburyp.

OgiajgeBaTh NEPBUYHBIMU MPEACTABIEHUAMHE 00 001IeH
TEOPUH TIIOMAIU (MEphI), (POPMYITUPOBATH CBOWCTBA
TUTOIIA !, BBISICHATD WX HATJISIHBIA CMBICIT.

BoiBoauTH (pOpMYIIBI MIIOMIAH MTapaljieiorpaMmma,
TPEYTOJIbHUKA, TPATeIUU U3 POPMYJIIbI TUTOIIAIN
NpsSIMOYTOJIbHUKA (KBajpaTa).

BbIBOAUTH (OPMYITBI TIOMAAH BBITYKJIOTO
YeThIPEXYTOJIbHUKA Yepe3 AUaroHajlu U yroj MeXAy HUMU.
HaxoauTs miomaan Guryp, n300paxEHHbIX Ha KIIETYaTON
Oymare, HCIOJIb30BaTh pazOueHne GUrypsl Ha 4acTu U
JOCTpanBaHHE.

14



[Tnomanu ¢uryp

Ha KJIeT4aToi Oymare.
[Tnomany momoOHBIX
uryp.

3agauun

C MMPAKTUICCKUM
coJiep KaHUEM.
Pemenne 3amau

C TIOMOIIILI0 METOIa
BCIIOMOTaTEIIbHOM
TIJIOTIATA

Pa30upaTs npuMepbl HCTIOJIB30BAHKS BCIOMOTATEIbHOM
IJIOIIAIN JIJISl PELIEHUSI TEOMETPUYECKUX 3a7ay.
HaxoauTsp miomaay mogo0HbIX GUryp.

BoruucasaTs mionm@aan pa3inyHbiX MHOTOYTOJIBHBIX (DUTYD.

Pemath 3a1a4u Ha TUIOMIA/Ib C TIPAKTHYECKAM
COJZIepKAHUEM

Teopema [Mudaropa u
HayaJia TPUTOHOMETPUHU

10

Teopema I[ludaropa, u
€€ MPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUYECKUX
(GyHKUIHNA OCTPOTo
yTrJia IpsIMOYTOJIbHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUUECKHUE
COOTHOILICHHS

B MIPSIMOYTOJIbHOM
TPEYTOJIbHUKE.
OcHOBHOE
TPUTOHOMETPUUYECKOE
TOXI€CTBO

Joxka3biBaTh Teopemy [Iudaropa, ncnoab3oBarsb eé

B MIPAKTUYECKUX BBIYUCIICHUSX.

DopMyJTHPOBATH ONPEACICHUSI TPUTOHOMETPUUECKUX
GyHKIUI OCTPOTO yIJia, MPOBEPATH UX KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUUECKHUE COOTHOLLICHHUS

B [IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccienoBaTh COOTHOILICHUS MEXIY CTOPOHAMU B
NPSIMOYTOJIbHBIX TPEYTOJIbHUKAX ¢ yriiamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBath (HOpMYyJIbl IPUBEICHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKJICCTBO JJII HAXOKACHUS
COOTHOIICHHUIN MEXy TPUTOHOMETPUUYECKUMH (PYHKITUSIMU
Pa3JIMYHBIX OCTPHIX YTJIOB.

IIprMeHATH MTOTyYECHHBIC 3HAHUS U YMEHUS IIPU PEUICHUU
MPAKTUYECKUX 3a/1a4.

3HAKOMHUTBHCH € HCTOPUEN Pa3BUTUSA T€OMETPUU
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YTIbl B OKPY’KHOCTH.
BrniucanHubie U ONMCAaHHBIC
YETHIPEX YT OJIbHUKHU.
KacarenpHbie

K OKpykHOCTH. Kacanue
OKPY)KHOCTEMN

13

Bnucannbie u
LIEHTPaJIbHBIC YTJIbI,
YTOJI MEXKTY
KacaTeJIbHON 1
XOPHOM.

Yribl Mexay
XOpAaMu U
CEeKYIIUMHU.
Bnucannbie u
OIMMCaHHbBIC
YEeThIPEX YT OJIbHUKY,
WX MPU3HAKU U
CBOMCTBA.
[Ipumenenue sTux
CBOMCTB

MIPU PEIICHUU
r€OMETPUYECKUX
3aj1a4.

Bzaumnuoe
PacMoJIOKEHUE JBYX
OKPYXHOCTEH, 001111e
KacaTeJIbHbIC.
Kacanue
OKPYKHOCTEU

®opMyJIMPOBATh OCHOBHBIE ONPE/CIICHUS, CBSI3aHHBIE

C yIrJlaMu B Kpyre (BIMCAHHBIN yroJ, HEHTPaJIbHbIA yrol).
HaxoauTp BIHMCAaHHbBIE YIIIbl, OMUPAOIIMECS HA OAHY JYTY,
BBIYHUCJATH YIJIbI C TIOMOIIBIO0 TEOPEMBI O BIIMCAHHBIX
yriax, TEOPEMBbI O BIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

UccaenoBathb, B TOM YUCIE C MOMOIIbIO TU(POBBIX
pECYpPCOB, BIIMCAHHBIE U OIIMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH UX CBOMCTBA U MPU3HAKU.

Hcnoab3oBaTh 3TH CBOMCTBA U MPU3HAKH [IPU PEILICHUN
3aj1a4

16



[ToBTOpEeHuUe, 00001ICHIE
3HAHUU

[ToBTOpEHUE
OCHOBHBIX IIOHATUI U
METOJOB KypCcOB 7 U 8
KJIacCOB, 0000IIeHHE
3HAaHUU

Pemarn 3ala4i Ha IIOBTOPCHUC, HIUIIOCTPUPYIOIIHUEC CBA3U
MCIKAY pa3IMYHbIMU Y4CTAMU KypcCa

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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9 KUIACC

Metpuueckue
COOTHOILICHUS
B OKPYKHOCTH

0 rIpeoOpa3oBaHUU
I10JI00MSI.
COOTBETCTBECHHBIC
2JIEMEHTBI MOJOOHBIX
duryp.

Teopema

0 MPOM3BEIACHUHT
OTPE3KOB XOP/I,
Teopema

Haumenosanue paznena | Kommuectso OcHoBHOE OCHOBHBIE BHJIBI IEATEIBHOCTH 00YJarOIINXCS
(TemnI) Kypca 4acoB coJiepKaHue

Tpuronomertpusi. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONpe/ieJTeHUs] TPUTOHOMETPUUECKUX

KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMHA TYIBIX U IPSIMBIX yTJIOB.

Pemenne TpeyroibsHUKOB ¢yuknuii yriaos ot 0° | BBIBOAUTBL TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
10 180°. ®opmyiibl (c pagnycoM OIMCAHHOW OKPYKHOCTH).
NpUBEIECHUS. BoiBoauTH OpPMYJIBI 1151 BBIYUCICHUSA TLUIOMIAAEH
TeopeMa KOCHUHYCOB, C HCIMOJIB30BAHUEM TEOPEM TPUTOHOMETPUH ((I)OpMyJ'Ia
TeopeMa CHHYCOB. IJTOIIAIM TPEYTOJIbHUKA Yepe3 JIBE CTOPOHBI U YTOJI MEXKITY
Pemienue HUMH, (opMyJia TJIOMIAAN YETHIPEXYTOJIbHUKA Yepe3 ero
TPEyroJbHUKOB. JMaroHaIu U yroi MEXIy HUMH).
I[IpakTHyecKoe PemaTth TpeyroJbHUKU.
IpUMEHeHNe Pemath npakTUuecKue 3a/1auu, CBOSIINECS
JIOKa3aHHBIX TEOPEM K HaXOKICHHUIO PA3JIMIHBIX 3JICMCHTOB TPCYI'OJIbHHUKA

[IpeoOpazoBanue nogoous. 10 [Tonsitue OcBauBaTh NOHATHE IPEOOPA3OBAHUS TTOI00US.

HccaenoBath OTHOIIEHHUE TUHEHHBIX 3JIEMEHTOB (DUTYP
pu MpeoOpa3oBaHUU TIOI00MS.

Haxoautb npuMepsl o1001s1 B OKpYKaromen
JICCTBUTEIILHOCTH.

BbIBOAMTH METPUUECKHE COOTHOIICHUS MEXy OTpe3KaMu
XOp/I, CEKYIIUX U KacaTeIbHbIX C UCIIOJIb30BAHUEM
BIMCAHHBIX YIJIOB M MOJI00OHBIX TPEYTOJIbHUKOB.

Pemats reomeTprdeckue 3aJ1a4M ¥ 3aa4U U3 PEATbHON
YKWU3HU C UCIIOJIb30BAHUEM TTOI00HBIX TPEYTOJLHUKOB
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0 IPOU3BEJCHUM
OTPE3KOB CEKYIIUX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B pPEIICHUU
FEOMETPUUECKUX
3ajay

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOPa
Ha YHCIIO.
dusnyecKkuii u
r€OMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJUJTUHEAPHBIM
BEKTOpaM.
Koopaunater
BEKTOpA.

CkansipHoe
IPOU3BEACHHE
BEKTOPOB, €TI0

Hcnonb30BaTh BEKTOPHI KaK HANPABJIEHHBIE OTPE3KH,
HCCJIeA0BaTh T€OMETPUYECKU (TIepeMelIeHue) U
bu3uYecKuii (Criia) CMbICIBI BEKTOPOB.

3HaTh omnpeneeHUusi CYMMbI U pPa3HOCTH BEKTOPOB,
YMHOKE€HUS BEKTOpA HA YUCJI0, UCCJIeI0BATh
T€OMETPUYECKUN U (PU3UUECKUI CMBICIIBI TUX OTIEPAITHA.
PemaTh reomeTpuyecKre 3a/1a4n ¢ UCIOIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM
BEKTOpPAM.

Hcnoab30BaTh CKaISIPHOE IPOU3BEACHHUE BEKTOPOB,
BBIBOJMTH €I0 OCHOBHBIE CBOWCTBA.

Bbruucasite CymMMy, pa3HOCTh U CKAJIIPHOE MPOU3BEJICHHE
BEKTOPOB B KOOp/IMHATAX.

IIpuMeHATH CKaSIPHOE TPOU3BEACHUE I HAXOXKACHUS
JUTMH U yTJI0B
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MIPUMEHEHHE
JUTST HAX 0K JICHUSI
JUTMH U YTJIO0B.
Pemenue 3amau

C IOMOIIIBIO BEKTOPOB.
[IpumeHeHne BEKTOpPOB
IUISL PELICHUS 3a71a4
busuku

JlexapTOBBI KOOPAMHATHI
Ha IUIOCKOCTH

JlexapToBbl
KOOPJIMHATHI TOUEK
Ha MJIOCKOCTH.
YpaBHEHUE NPSIMOM.
YpaBHeHune
OKPYXHOCTH.
Koopaunatsl Touek
[IEPECEUCHHUS
OKPYXXHOCTH U
IPSMOM.

Meton koopauHaT
IpU PEIICHUU
r€OMETPUYECKHUX
3a/1a4, MPaKTUYECKUX
3aay

OcBauBaTh NOHATHE IPIMOYTOJIBHON CUCTEMBI
KOOPJIMHAT, IEKaPTOBBIX KOOPAUHAT TOUYKH.

BeiBOAUTH ypaBHEHHE IIPSAMOM U OKPYKHOCTH. BbiaeasiTh
MTOJIHBIM KBaJApaT JJI HAX0XKJICHUS LIEHTpa U paauyca
OKPYKHOCTHU 110 €€ YPABHEHHUIO.

PemaTp 3aqauM Ha HAXOXKJIEHUE TOUYEK NIEPECEUCHUS
OPSIMBIX U OKPYKHOCTEH C MOMOIIBIO METOAa KOOPAUHAT.
Hcnoan3oBaTh CBOWCTBA YIIIOBOTO KOG GUIIMEHTA TTPSIMOI
IIPU PELICHUH 3a/]1a4, JJIsI ONPEIETICHUS] PACIIONOKEHUS
IIPSIMOM.

IIpuMeHsATh KOOPANHATHI IIPU PEIIEHUN T€OMETPUUECKUX U
OPAKTUYECKUX 3a]a4, JUIsl HIOCTPOCHHSI MAaTEMATHYECKUX
MOJIEJIeN pealIbHBIX 33/1a4 («METOJ KOOPJIUHATY).
IHoab30BaThLCS 1S TOCTPOEHUS U UCCIIETOBAHUN
IU(POBBIMH peCcypcami.

3HAKOMMTBCH ¢ HCTOPUEN Pa3BUTUSA TEOMETPUU
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[IpaBuibHBIE
MHOT'OYTOJIbHUKH.
JlmmHa OKpYy»XKHOCTH U
IJIOIIAIb KPYTa.
Brranciienue miomanein

[IpaBunbHBIE
MHOTOYTOJIbHUKH.
Yucao n. JInuna
OKPYXHOCTH, TyTH
OKPYXHOCTH.
Panunannas mepa
yTia.

[Lnomane kpyra,
CEKTOpa, CErMEHTa

DopMyJIHPOBATH ONPEACICHUE TPABUIIbHBIX
MHOT'OYT'OJIbHUKOB, HAXOAHUTb UX AJIEMEHTHI.
IHosb30BaTHLCSA MOHATHEM IJIUHBI OKPY>KHOCTH, BBEJIEHHBIM
C TOMOIIBIO MPABWILHBIX MHOTOYTOJIbHUKOB, ONIPeesiTh
YUCJIO T, JIMHY IYTU U paiMaHHYIO0 MEpY yrJa.
IIpoBoauTH MEpexoa OT paluaHHON MEPHI yria

K IPalyCHOM ¥ HA00OPOT.

OmnpeneyasaTs on@aab Kpyra.

BeiBoauth ¢opmMyJibl (B rpaJyCHOM U pauaHHON Mepe)
JUTSL ITTUH IYT, TUTOIIA/IE CEKTOPOB U CETMEHTOB.
BoruucasaTs mwiomaan Guryp, BKIFOYAIOIIUX S1E€MEHTbHI
OKPY>KHOCTH (KpyTa).

Haxoauthb miomaau B 3a1a4ax peajibHOM KU3HU

JIBUM>KEHUS TITIOCKOCTH

ITonsTue o IBMKEHUU
TIOCKOCTH.
[TapannensHbIi
MIEPEHOC, TTOBOPOT
[Ipumenenue

IIpY PELICHUH 3a/1a4

Pa30upaTte npumMepsl, WLTIOCTPUPYIOIINE TOHATHUS
JBH>KCHUSL.

DopMyJTHPOBATH ONPEIEICHUS TapaJIENBHOTO IIEPEHOCA,
II0BOPOTAa U OCEBOM CUMMETpUU. BBIBOAUTH UX CBOMCTBA,
HAXOIUTH HENOJABUKHBIE TOUKHU.

HaxoauTh EHTPHI M OCH CUMMETPUI NpocTelmmx Guryp.
IIpumeHsITh napajuieNIbHbIN IEPEHOC U CUMMETPHUIO TIPU
pEelIeHUN reOMEeTPUUECKUX 3a/1a4 (pa3oupath MpUMEpPHI).
Hcnoab30BaTh 11 TOCTPOCHUS U UCCIEN0BAHNN

U pOoBBIE peCcypChbl

[ToBTOpEeHue, 00001ICHUE,
CHCTEMAaTH3aIis 3HaHUI

[ToBTOpEeHue
OCHOBHBIX ITOHATHN U

OnepupoBaTrh NOHATUSIMM: (PUTypa, TOUKA, IPsIMas, yrol,
MHOTOYTOJIbHUK, PAaBHOOEIPEHHBIN U PAaBHOCTOPOHHHI
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METOJI0B KypcoB 7—9
KJIacCOB, 000011IeHNE
Y CUCTEMATU3alUs
3HAHUU.
[Ipocrerimme
F€OMETPUYECKUE
buUrypsl u ux
cBoiicTBa. U3mepeHue
F€OMETPUYECKHUX
BEJIMYMH.
TpeyroJbHUKH.
[TapamnensHbie 1
MEPIICHANKYJISIPHbBIC
IIPSIMBIE.

OKpy»X HOCTb U KPYT.
I'eomerpuueckue
MTOCTPOCHUS. YTJIbI
B OKPY>KHOCTH.
Brniucanueie u
OIMCAHHBIE
OKPYHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsimast u
OKPYXHOCTb.
YeTbIpEXYTrOIbHUKMY.
Brincanusie

TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEUAHA,
OMCcceKTpuca U BbICOTA TPEYTOJIbHUKA, TApAIIIEIIOrpaMM,
pOMO, IPSAMOYTOJIBHHK, KBAJIpaT, TpaNeUus; OKPY>KHOCTb,
KacaTeJbHasl; paBeHCTBO U mojo0ue Guryp,
TPEYTOJIbBHUKOB; NapAJJIEIBHOCTD U NEPIEHANKYIAPHOCTD
MPSIMBIX, YTOJI MEKTY IPSIMBIMH, CHMMETPHSI OTHOCHUTEIIBHO
TOYKHU U NPSMOW; JNIMHA, PACCTOSIHUE, BEIMYMHA YIJIa,
IJI0IA b, [IEPUMETP.

Hcnoab3oBath (popMyJibl: nepuMeTpa U IIIOMIAIN
MHOI'OYTI'OJIBHUKOB, JUIMHBI OKPY>KHOCTH Y IUIOLIAAU KPYTa,
00BbEMa MPSAMOYTOJIBHOTO MapalieIenueaa.
OnepupoBarb NOHATUAMM: IIPSIMOYTOJIBHASI CUCTEMA
KOOPAUHAT, BEKTOP; MCIOJIb30BATh ITU NOHATHS IS
NPEACTABIICHUS TAHHBIX U PEIICHUS 3a]1a4, B TOM YHCIIE

U3 APYTruX Y4eOHbIX IPEIMETOB.

Pemiath 3aga4M Ha MOBTOPEHNE OCHOBHBIX NTOHATHUH,
WJUTFOCTPALIAIO CBA3EH MEXKIy Pa3JIMYHbIMU YacCTAMHU Kypca.
BoiOupaTs MeTOx I pelIeHns 3a1a4u.

Pemiathb 3a1a4M U3 IOBCEIHEBHOM KU3HU
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Y OIIMCaHHbIE
YETHIPEXYTOJIbHUKHU.
Teopema ITudaropa u
Hayasa
TPUTOHOMETPHUH.
Pemienue o0Omux
TPEYTOJIbHUKOB.
[IpaBunbHBIE
MHOT'OYTOJIbHHUKH.
[IpeobpazoBanus
MJIOCKOCTH.
JBmwxenus. [Togobue.
Cummerpus.
[Inomans.
Brruucnenue
mromtaaei. Imomann
N000HBIX QUTYP.
JlekapToBbI
KOOpPJIMHATHI Ha
MJIOCKOCTH.

Bekropsl

Ha TJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOl PAMME
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