MyHUIMNAIBHOE aBTOHOMHOE 0011e00pa30BaTeIbHOE YIPEK/ICHHE
Kynapckas cpenss obmeobpazoBaresibHas IKojia

VY TBEPIKACHO: CornacoBaHo: Paccmorpeno:
3am. aupekropa o BP Ha 3aceganuun IIIMO

/H.A Knementsesa/ Iporokon Ne
« I »lYIebpriicteg 2044 T. or «¥» 822025.

PABOYASI IIPOI' PAMMA
0 y4eOHOMY MpeaAMETY
«I"'eomeTpus»

(mpunoenue Kk AJanTHPOBAHHOM OCHOBHOM 00pa30BaTENbHOM
nporpaMMe OCHOBHOTO 061Iero o6pa3oBanust Ams ACTCH
C 3a/ICPIKKON TICHXHUYECKOTO PasBUTHS
MAOY Kynapcxkoit COL 1a 2025 — 2030 rr)

YpoeHb 00pazoBanus, Kiacc: OcCHoBHOE obiee, 7-9 kiace

KosmuectBo yacos:204

Yuurens, kareropusi: [lanayesa Onbra ITanosna, BKK
INanreneea Mapraputa AnarosbesHa, BKK

Cpoxk peaymsaumm: 2025 - 2030 rr.

c¢. Kynapckoe, 2025r.



IHHOACHUTEJIBHASA 3AIIMCKA

[Tpumepnas pabovas mporpamMma 1o MaTeMaTUKe sl 0OyJaloMMXCs € 3a1€PKKOM ICUXUIECKOTO
paszButus (naigee — 3[1P) Ha ypoBHE OCHOBHOTO 001IeT0 00pa30BaHUs MOATOTOBJICHA Ha OCHOBE
®denepalibHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOI'O 00111ero 00pa3oBaHUs
(ITpuka3 Munnpocsemenuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan MuHUCTEpCTBOM
octurinu Poccuiickoit ®@enepanuu 05.07.2021 1., per. Homep 64101) (mamee — ®I'OC OO0O0),
[IpumepHO#l ananTUpPOBAaHHON OCHOBHOM 00pa3oBaTeNbHONW MPOrpaMMbl OCHOBHOIO OOILEro
o0Opa3oBaHusi OOYUAIOMIMUXCS C 3aACPKKON TICHXMYECKOTO pa3BUTHA (0JOOPEHHOH pelieHueM
OYMO 1o obmemy obpazoBanuto (mpoToko oT 18 mapra 2022 r. Ne 1/22)) (manee — ITAOOIT
OOO 3IIP), IIpumepHoii pabodyeil mporpaMmbl OCHOBHOTO OOIIEr0 00pa3oBaHUsA MO MPEIMETY
«Maremaruka», [IpumepHON mporpaMMbl BOCIIATaHUS, ¢ YYETOM paCIPEACIICHHBIX MO Kiaccam
MpOBEpsiIEMbIX  TpeOOBaHMH K  pe3ylbTaTaM  OCBOEHUS  AJIaNTUPOBAHHON  OCHOBHOM
00pa3zoBaTeIbHON MPOrpPaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHUs OOYUYAIOIIMXCS C 3aJEPIKKOM
NICUXUYECKOTO pa3BUTHUa. B paboueill mporpamMme ydtreHbl ujaeu U mnojoxeHus Konuenmuun
pa3BUTUS MaTeMaTH4ecKkoro oopasoBanus B Poccuiickoit denepanuu.

Hesaun n3yvyeHust yueGHOro Kypca

O6mme nenu n3ydeHus: yaueoHoro kypca «l'eomerpusi» npeacrasiersl B [IOOITOO0O. Onu
3aKIJIIOYAIOTCS, TIPEXkKIE BCETO B TOM, YTO Ha YpOKax r€OMETPUH OOYyJaromUNCsS YUUTCS TMPOBOJUTH
JOKa3aTelIbHbIE PACCYXIEHUS, CTPOUTHh JIOTMUECKHE YMO3aKIIOYEHUs, J0Ka3blBaTh HCTHUHHBIC
YTBEPKACHHUS U CTPOUTh KOHTPIPHUMEPHI K JIOXKHBIM, IPOBOJAUTH PACCYKIECHUS «OT IMPOTUBHOTO»,
OTJINYaTh CBOWCTBA OT MPU3HAKOB, POPMYIHPOBATH 0OpaTHBIE yTBEepkKAeHUA. B 00yueHrn yMeHuo
paccy/1aTb COCTOUT BAKHOE BOCIUTATEIBHOE 3HAYCHUE U3YUYECHHS] T€OMETPHUH, TPUCYLIEE UMEHHO
OTEYECTBEHHOW MaTeMaTHU4ECKOM MIKOJIE.

Bropoil nenpro u3ydeHuss reoMeTpuu SIBJISIETCS MCIOJIb30BaHUE €€ KaK MHCTpyMEHTa IpHU
pelIeHNN KaK MAaTeMaTH4eCKUX, TaK U MPAKTUYECKHUX 3aay, BCTPEUYAOLIUXCS B PEAIbHOMN KU3HU.
DTOMY COOTBETCTBYET BTOPAsi, BBIUUCIUTEIbHASINHNS B U3YYEHUU F€OMETPHUH B Koje. i 3Toro
YUUTENI0 PEKOMEHIyeTCsl MOoAOUpaTh 3a/layd MPaKTUYECKOro XapakTepa Ui paccMaTpUBAEMBIX
TE€M, YYUTh OOYHaIOIIMXCS CTPOUTh MATEMaTUYECKHE MOJEIN PEAbHBbIX JKU3HEHHBIX CHUTYallHi,
MIPOBOJIUTHh BBIUMCIICHUS M OLICHUBATh aJ€KBAaTHOCTh IIOJIYYEHHOIO pe3yiabrara. KpaiiHe BaxHO
NOAUEPKUBATh CBA3M T[EOMETPUM C JPYrUMU NpeIMETaMH, MOTHUBHPOBATH HCIIOJIb30BATh
OTpeJeNieHUus] TeOMETPUUYECKUX (UTYp U TMOHATUH, EMOHCTPUPOBATH MPUMEHEHHUE MOTYYEHHBIX
yMeHMi B (U3MKe M TEXHUKE. OTU CBsI3W Haubosee SApKO BUIHBI B TeMax «BekTopsiy,
«TpUrOHOMETPUYECKHUE COOTHOILICHUS,

«Meton koopauHat» 1 «Teopema [Tudaropay.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CormacHo  yueOHOMy  IulaHy B /-9 Kkjaccax — M3ydaeTcss — yuyeOHBIM  Kypc
«['eomeTpus», KOTOPBII BKIIIOYAET CIIEAYIOIIME OCHOBHBIE DPa3/eibl COJEpIKAHUS:

«"'eomerpuueckre ¢GUrypsl U X cBOMCTBa», «V3MepeHHEe TreOMeTpUYECKHX BEIMUYUH», a TaKXKe
«JlexkapToBBl  -KOOPJIMHATBI HA IUIOCKOCTH», «Bekropbl», «JIBHXKEHHS IJIOCKOCTH» MU
«IIpeobpazoBanust Mo 100U.

VY4eOHblIi M1aH NpeaycMaTpuBaeT U3yueHUEe reoOMeTpUr Ha 6a30BOM ypOBHE, UCXOJS U3 HE
MeHee 68 yueOHbIX 4acoB B yueOHOM roj1y, BCEro 3a TpH roja o0ydeHus
— He meHee 204 vacos.

Conepxanne yueOHOTo Kypca (1o rojam oOydeHus)
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7 KIIACC
Hauvanbabie mnonsTua reomerpuu. Touka, mpsMas, OTpPe30K, Jyd. Yroia. Buael yrios.
Beprukanbnbie 1 cMexxHbIE yribl. buccekrpuca yria. JIomanas, MHOroyroyibHUK. IlapamiensHOCTs U

MEPIEHIUKYJIAPHOCTD MPSMBIX.

Cummempuunvie gpueypot. Ocnosuvie ceoticmea oceeoti cummempuu®., [IpuMepbIcCUMMETPUH B
OKPY’KAIOILLIEM MUDE.

OchogHble NOCMPOEHUs C NOMOWbIO YUPKYJIAL U TUHEUKU.

Tpeyronbuuk. BeicoTa, Menuana, OuccekTpuca, HX cBoicTBa. PaBHOOenpeHHBIH U
PaBHOCTOPOHHHN TPEYroJIbHUKHA. HepaBeHCTBO TpEeyrojJbHUKA.

CpoiicTBa W TpU3HAKU PaBHOOEAPEHHOTO TpeyrosibHHKAa. [Ipu3HakuM paBeHCTBa
TPEYroJIbHUKOB.

CpoiicTBa U MPU3HAKKU NapauiedbHbIX NpAMbIX. CyMMa YIJIOB TPEYroJbHUKA.

Bremnue yribel TpeyrojapHHUKa.

[IpssmoyronbpHbIi  TpeyroiabHUK. CBONCTBO MeauaHbl MPSIMOYTOJIBHOIO TPEYrOJbHUKA,
MpoBEeNEHHOW K TuUnoTeHy3e. [Ipu3Haku paBeHCTBAa  MPSMOYIOJIBHBIX — TPEYrOJbHHUKOB.
[TpsiMOyronBHEI TpeyroibHUK ¢ yriaom B 30°.

HepaBeHcTBa B reoMeTpUun: HepageHcmeo mpey20ibHUKd, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o 0oJIbLIEM YyIiie U 00JIbllel CTOPOHE TpeyroyibHUKa. [lepneHanKymnsp u HaKIOHHas.

l'eomempuueckoe mecmo mouek. buccekTpuca yria W CepeAMHHBIH NEPHEHAUKYISP K
OTpe3Ky KaKk FeOMETPHUYECKHE MECTa TOYEK.

OKpyXHOCTb M KPYT, XOpJla U TUaMETp, UX CBOMCTBA. B3auMHO€E pacnoioKeHUEOKPYKHOCTH
u npsmoi. KacarenbHas U cexkymas K OKpy>KHOCTH. OKpYyKHOCTh, BOMCaHHAas B yroJj. BnucanHas u
ONMCaHHAasl OKPYXHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYerbipéxyronpuuku. [lapamienorpamm, ero mnpu3Haku M CcBOWCTBAa. YacTHbIe cllyyau
napajuieorpaMMoB  (IIPSMOYTOJIBHUK, poMO, KBaapar), WX MpPU3HAKU U CcBoMcTBa. Tpamenus,
paBHOOOKas Tpameuus, e€ cBoiicTBa U mpu3Haku. [IpsMoyronbHas Tpamnenus.

Memoo yosoenus meouansi. [lenmpanvuas cummempus.

Teopema @aneca u meopema 0 NPONOPYUOHATLHBIX ompeskax. CpeaHue JIHUHUH
TPEYroJbHUKA U Tpaneuuu. Llenmp macc mpey2oivHuKa.

Ilooobue mpeyzonvruxos, koapguyuenm nooodus. I[lpuznaxu nooodus mpeyeorbHUKOS.
[Ipumenenue mogo6us MM pelICeHUN TPAKTHUECKUX 3a/1a4.

CpoiicTtBa muiomaneii reomerpudeckux ¢uryp. dopmynbl Ans IUIOMIAAW TPEYTrOJIbHHKA,
napajuienorpamma, pom0a u Tpamnenui. OTHOIIEHUE TUIoIaiel ToI00HBIX GUryp.

Boruncnenue miomiaaeld TpeyroJbHUKOB M MHOTOYIOJILHUKOB Ha KieT4aroiOymare.

Teopema  Iludaropa. IIpumenenue teopembl  Iludaropa  mpu  pemeHuu
MPAKTUYECKUX 3aau.

CuHyc, KOCMHYC, TaHTE€HC OCTpPOrO yria HpsSMOYTOJbHOTO TpeyroyibHuka. OCHOBHOE

TPUTOHOMETPHUECKOE TOXAeCTBO. Tpuronomerpuueckue Gpynkiuu yrios B 30°, 45° u 60°.
BrincanHble W IeHTpajbHBIE YIJIBI, YTOJI MEXKIY KacaTelbHOH M XOpIOW. YTJIBI MEXIY
XOpJlaMH M CEeKyIIMMHU. BrucaHHble M ONMCaHHBbIE YETHIPEXYroJbHUKU. B3anumMHoe pacrosiokeHue

IBYX oKpyxHocTel. Kacanue okpyxHocteil. O0mmue kacaTeslbHbIe K ABYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yrios ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPHUYECKOETOKIECTBO.
@DopMyIbl TPUBEICHHSL.



Pemienne tpeyronbHuKoB. Teopema KOCHHYCOB M TeOpeMa CUHYCOB. PeleHnenpakTuyecKux
3a/1a4 C UCMOJIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB.

IIpeobpazosanue nooobus. [looobue coomeemcmeeHHbIX I1eMEHMO8.

Teopema o npoussedenuu 0mpe3Ko8 Xopo, meopemul 0 NPOU3IEEOeHUU OMPE3KOBCEKYUUX,
meopema o Keaopame KacamenibHou.

Bekrop, mmnHa (MOAYNb) BEKTOpA, COHAINPABJICHHBIE BEKTOPHI, MPOTHBOMOJIOKHO
HaIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, DPABEHCTBO BEKTOPOB, OIMEpallUd Haj
BeKTOpaMu. PasiiokeHue BEKTOpa MO JABYM HEKOJUTMHEApHBIM BekTopam. KoopauHatel BekTOpa.
CkansipHO€ MPOU3BE/ICHUE BEKTOPOB, TPUMEHEHUE JJI1 HAXO0KICHUS UTUH U YTJIOB.

JlexapToBBI KOOPJIMHATHI HA TJIOCKOCTH. YpagHeHus npsamotl U OKPY>KHOCTH B KOOpJIMHATAX,
MepECeUCHHNE OKPYKHOCTEN U MPSIMBIX. MEeTO/1 KOOPIMHAT U €T0 MPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [InMHa oKpy:kHOCTH. ['pagycHas u pagrnaHHasMmepa yria,
BBIUHCIICHUE JUTUH IyT OKpYykHOCTel. [momaas kpyra, CeKTopa, CErMEHTa.

Jeuorcenus nnockocmu u 6HympeHnue cummempuu guyp (21emenmapHvle npeocmasieHus).

Ilapannenvnwiii nepenoc. Ilosopom.

IJIAHUPYEMBIE TIPEJIMETHBIE PE3YJBTATBI OCBOEHUSI TTPUMEPHOM
PABOYEM ITPOT'PAMMBI KYPCA «TEOMETPHSI» (IIO0 TOJAM OBYUEHMHS)

OcBoenne ydeOHOTO Kypca «['eomeTpusi» Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
JIOJKHO 00€CTIeunBaTh TOCTHIKCHUE CIICAYIOIINX MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTaTOB:

7 KJIACC

Pacmo3naBate W3yueHHBIE TEOMETpUYECKHE (UTYPBI, OINPEACNATh WX B3aWMHOE
pacroio’KeHne, n300pakaTh reOMETPUUECKHE (UTYPHI; BBIMOJHATh YEPTEKH IO YCIOBHUIO 3aaUH.
N3MepsaTh NnUHEIHBIE W YIJIOBBIE BEJIMYMHBI. Pemath 3a1aud Ha BBIYMCICHHE JJIMH OTPE3KOB U
BEJIMYMH YIJIOB.

Jlenath TpyOyr0 OIICHKY JIMHEHHBIX M YIJIOBBIX BEJIIMYMH MPEIMETOB B PEAIBHOM YKU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. Pazmuarh pasMepsl 3TUX 0OBbEKTOB MOMOPSIKY BEIIMUHHEI.

CTpouTh 4epTekH K TeOMETPUUYECKHM 3ajadaM (C HMCIOJIb30BAaHHUEM CMBICIIOBOM OIOPHI:
HaBOJIAIINE BOIIPOCHI M/WJIH aJITOPUTMA YUSOHBIX JECHCTBHIA).

[Tonp30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BaTh MPU3HAKK U CBOKMCTBA
PaBHOOEIPEHHBIX TPEYTOJIBLHUKOB MPHU PELICHUH 33/1a4.

[IpoBoauTh JOKa3aTeNbCTBA HECIOXKHBIX reoMeTpuueckux TeopeMm. [lomp3oBaTbes

MPU3HAKAMU PABEHCTBA IMPSMOYIOJIbHBIX TPEYTOJbHUKOB,

CBOWCTBOM MEJUaHbl, NMPOBEAEHHOM K THUIIOTEHY3€ IMPSMOYTrOJIbHOTO TPEYrOJbHUKA, B PELICHUU
r€OMETPUYCCKUX 3aJ1a4 (C UCITOIb30BAaHUEM 3PUTEIIbHON HATJISAHOCTH U/ MIIMBEPOAIBHOM OTIOPHI).

Onpenenars NapauiebHOCTh MPSIMBIX C TIOMOIIBIO YIJIOB, KOTOphle 0Opa3yeT ¢ HUMH
cexymas. OnpenensaTe NapajuleIbHOCTh NMPSAMBIX C MOMOILIBI0 PAaBEHCTBA PACCTOSHUNA OT TOYEK
OJIHOU IIPSAIMOM [0 TOYEK APYroM MpsMOi.

Pemats 3a1aun Ha kieT4aroit Oymare.

[IpoBoaUTH BBIYUCIEHUS W HAXOJWUTh YHCIOBbIE U OYKBEHHBIE 3HAUEHUS YIJIOB B
FeOMETPUUYECKHUX 3a7a4ax ¢ UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJbHUKOB U
MHOTOYTOJILHUKOB, CBOMCTB YIJI0OB, 00pa30BaHHBIX MPH MEPECEYCHUH JIBYX MapalieIbHBIX MPSIMbBIX
cekylen. PemaTte npakTuueckue 3a1a4uu Ha HAaXOKJICHUE YIJIOB.

HNmeTs npeacraBiieHUE O MOHATUE TEOMETPUUYECKOTO MECTA TOYEK.

DopMyNIUpOBaTh OINPEIAEIEHUS OKPYKHOCTH U Kpyra, XOpAbl M JUaMETpa OKPYKHOCTH,
M0JIb30BATHCS UX CBOMCTBAMU. Y METh IPUMEHSTh 3TU CBOKMCTBA IIPU PELICHUH 33]1a4.

OpueHTUpOBaThCS B MOHATUSX: ONHMCAHHAs OKOJIO TPEYroJIbHUKA OKPYKHOCTb, IEHTP
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OTMCAaHHOUN OKpyKHOCTH. OrnepupoBaTh Ha 0a30BOM ypoBHE (paKTaMU O TOM, YTO OMCCEKTPHUCHI
YIJI0B TPEYroJbHUKA MEPECEKAIOTCS B OJIHOM TOYKE, U O TOM, UYTO CEPEIUHHBIE MEPIECHIUKYIISAPHI K
CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJIHOM TOUKE.

OpueHTupOBaThCS B TMOHATUSX W ONEPUPOBATH Ha 0a30BOM YpOBHE: KacaTelbHas K
OKPYXHOCTH, T€OpeMa O MEPICHAUKYIIPHOCTH KacaTeIbHOW W paauhyca, MPOBEAEHHOTO K TOYKE
KacaHusl.

Nmersp mipeacTaBiieHHE O MPOCTEHIINX TEOMETPHUYECKUX HEPABEHCTB, MX MPAKTHYECKOM
CMBICIIE.

[IpoBOANTH OCHOBHBIE TEOMETPUUECKHE TOCTPOCHHUS C MMOMOIIBIO ITUPKYJIS U JIMHEUKH.

8 KJIACC

Pacno3snaBaTh, OCHOBHEIE BUbI ‘IGTI)IpéXYFOJ'II)HI/IKOB, HUX DJJIEMCHTHI, II0Jb30BATHCA HUX
CBOHCTBaMU IIpU pCIICHUH IT'COMETPHUICCKUX 3a1a4.

OpueHTHUPOBATHCS B MOHATUH — TOUKHU MEPECEUCHUs] MEJIMaH TPEYrobHUKA (IIEHTpa Macc) B
peleHnn 3a1a4.

Biagete moHsATHEM CpeAHEN JIMHMM TPEYroJbHUKA W TpamnelyH, MPUMEHITh UX CBOMCTBA
MIPHU PEIICHUH MPOCTEHITNX TeoMeTpUYecKux 3amad. MiMeTh mpencraBieHne o Teopeme Darneca u
TEOpEeMEe O MPOTOPIUOHATIBHBIX OTPE3Kax, MPUMEHSITh UX Ul PELIeHHUs MPaKTUYeCKUX 3anad (c
OTOPOH Ha 3pUTENbHYIO HATJISIAHOCTB ).

[IpumeHsTh MpU3HAKKU MOJOOUS TPEYroJIbHUKOB B PELICHUHM HECIOXHBIX M€OMETPUUYECKUX
3azad.

[Tonws3oBatbes Teopemoit [Tudaropa s pemeHns: reoOMeTPUIECKUX U MPAKTHYECKUX 3a/1a4.

Bnagerp moHATHMSMU CcHHYcCa, KOCHHYyCa W TaHI€HCa OCTPOrO yrjia MpsSMOYTrOJIbHOTO
TpeyroipHuka. [lonbp30BaTbCsl ITUMHU MOHATUSAMU JJIs pEHIeHUS NPAKTHUECKUX 3aaad (mpu
HEOOXOJUMOCTH C OTIOPOM Ha AJITOPUTM MPABUJIIA).

BrraucnsaTe (pa3nuuHeIiMEU crioco6amu) (C 0Topoit Ha CpaBOYHYIO HH(POPMAITHIO) TUIOIIAb
TPEYroJbHUKA U IUIOIIA I MHOTOYTOJIBHBIX (GUTYD (HOJB3YSCh, TJIe HEOOX0MMO, KaJbKYIATOPOM).
[IpuMeHSTH MOTy4YeHHbIE YMEHHS B TPAKTHUECKUX 3aadax.

Brnagerp NOHATUSAMHM BIUCAaHHOTO M UEHTPAJbHOIO YIJia, KCIOJb30BaTh TEOPEMBI O
BIIMCAHHBIX YTJaX, yrilax MeXay XopAaMu (CeKyUIMMU) U yIrile MeXIy KacaTeJIbHON U XOpAOoW Mpu
PELICHUH MPOCTEHIINX TeOMETPUUECKHX 3a/1au.

Bnagerp moHSATHEM OIMCAHHOTO YETHIPEXYrOJNbHUKA, MPUMEHSATh CBONCTBA OMHCAHHOTO
YeThIPEXYTOJIbHUKA MPHU PEUICHUH MTPOCTEHIINX 3a4a4.

[IpuMeHSTh MONy4YEeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYeCKHe MOJENIU s
3a/1a4 peaibHOM JKHU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS C TPUMEHEHHUEM Noa00us u
TPUTOHOMETPHH (II0JIb3YSACH, T/Ie HE0OX0UMO, KaJIbKYIATOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUUYECKHE (YHKIIUU OCTPBIX YIJIOB, HAXOJUTh C UX TOMOIIbIO PA3INYHbIE
SJIEMEHTHl NPSMOYIOJBHOTO TPEYTOJIbHUKA («peIIeHHEe TMPSMOYIOJbHBIX TPEYrOJIbHUKOBY).
HaxonuThk (¢ NOMOIIBIO KaIbKYISATOPA) ATMHBI M YIJIbI A1 HETAOJUYHBIX 3HAUYCHUH.

ITonp3oBaTbes (hopMynamMu NMPHUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKHUM TOXKJIECTBOM
JUIL HAaXOXJIEHUS COOTHOLIECHHH MEXJTY TPUTOHOMETPHUYECKMMH BeIMYMHAMH (C OMOpoi Ha
CIPaBOYHYIO HH(POPMAIIUIO).

Hcnonp3oBaTh TEOPEeMbl CHHYCOB M KOCHMHYCOB JJIsl HaXOXKICHHUS Pa3IMYHBIX 3JIEMEHTOB
TPEYroJibHUKa («pelIeHHe TPEyroJbHUKOB»), MPUMEHATh MX MpPU PEIIeHUH MPOCTEUIINX
reOMETPUYECKUX 3a/au.

Brnanets mousTHsIMH MpeoOpa3oBaHusl MOJO0OMs, COOTBETCTBEHHBIX 3JIEMEHTOB IOJ0OHBIX
¢uryp. Ilomp3oBarbesi cBOMCTBaMHU MOJ0OMS NMPOU3BOJIBHBIX (UTYp, YMETh BHIYHUCIATH JJIHHBI U
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HAXOJUTh YIJIbl y MOJOOHBIX Guryp (1o anroputMmy ydeOHbBIX naeiicTBmii). IlpumeHsTH CBOMCTBa
no100usl B MPAaKTUYECKUX 3a7adaxX. Y METhIPUBOIUTH PUMEPHI TIOJOOHBIX (PUTYP B OKpPYXKAIOIIEM
MHpE.

ITonb30BaTbed TeopemaMu (1O BU3YalbHOM OINOPE) O IPOU3BEACHUU OTPE3KOB XOpA, O
IIPOU3BEACHUN OTPE3KOB CEKYILHX, O KBaAPaTe KaCaTCIbHOM.

[lonb3oBaTrbcsi BEKTOpaMHu, MOHHMAaTh HUX TEOMETPUUYECKUA U  (QU3MUECKUH CMBICI,
IPUMEHATh MX B PELIEHUM TIE€OMETpUYECKHMX M (u3nueckux 3anad. [IpumeHsATH ckanspHOE
IIPOU3BEICHUE BEKTOPOB ULl HAXOKICHHUS IJIUH U YIJIOB.

Ilonp30BaTbCcsi METOAOM KOOpPAMHAT HA IUIOCKOCTH, IIPUMEHATh €ro B PELICHUU
F€OMETPUYECKUX U IPAKTUYECKUX 3a]1a4.

Biagete MOHATHAMHU TNPAaBUIBHOTO MHOTOYIOJIBHHMKA, JUIMHBI OKPY)KHOCTH, JJIMHBI JyTU
OKPY)KHOCTH U paJJMaHHON MEpHI yIila, yMETh BBIUMCIISITH IUIOLIA/Ib Kpyrau ero yacte (¢ onopoi Ha
CIpaBOYHYIO HH(popManuio). [IpuMeHATh noydeHHbIE YMEHMSI B IPAKTUYECKUX 3a/1adax.

Haxomuth ocu (WM LEHTpbI) CUMMETpUM (UTYp, NPUMEHSATH ABM)KEHUS IUIOCKOCTH B
MPOCTENIINX CITydasix.

[IpuMeHATh MOJTyYEHHBIE 3HAHMS HA NPAKTHUKE — CTPOMTh MATEMaTUYECKHE MOJEIH JUIS
3a/la4 peasibHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCIEHUS C MPUMEHEHUEM NO0JI00Us 1
TPUTOHOMETPUYECKUX (YHKIIHH (T0Ib3YACh, I'71€ HE0OXO0IMMO, KAJIbKYIISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (110 I'OAAM OBYUYEHMUS)

7 kaacc (He MeHee 68 u)

HasBanmue

OcHoBHoOe coaepkaHue OcHOBHBIE BU/IBI 1€ATEJIbHOCTH 00YYAIOIIUXCS
pasaesa (Tembl)




Kypca (4ucjio

4ac0B)
IIpocreiimme [IpocTeiimme reoMeTpruuecKue 0ObEKThI: TOUKH, MPSMbIE, Ty4dH | D OpMyJIMPOBATH OCHOBHBIC MOHITHS U OTIPEICICHHUS.
reoMeTpuyecKkme |H yrjibl, MHOTOYTOJIbHUK, JIOMaHAs. Pacno3naBaTh  M3y4YCHHBIE  T'€OMETPHUYECKHE  (HUTYPHI,
¢purypsi CMeXHbIE U BEPTHKAJIBHBIC YTIIBI. onmpefeJsATb HX B3alMHOE paCIOJIOKEHHUE, BbINOJIHATH
U MX CBOMCTBA. Pabora ¢ npocreiiiinmu yeprexamu. yepTéX MO YCIOBUIO 3a/auM (C MCIOJIb30BAHHEM CMBICIOBOM
N3mepenue W3mepenue NMHEMHBIX W YIJIOBBIX BEJIIMYMH, BBIYMCIEHUE |OMOPbI: HABOJAIIME BOIPOCHI W/WIM alrOpuT™Ma Y4eOHBIX
reOMeTPUYECKHX | OTPE3KOB U YIJIOB. nercTBuil).
BeJIUYUH [lepumerp wu  mmomans  ¢uryp, cocraBieHHbIX  u3|IIpoBoauMTh Mpocreiinme NOCTPOEHUs C MOMOIIBIO IIUPKYIS U
(14 q) MIPSIMOYT'OJIBHUKOB. JIMHEUKH.
H3MepsaTh TMHEHHBIE U YTIIOBBIC BETMYNHBI TEOMETPUICCKUAX U
MPAKTUYECKUX OOBEKTOB.
Onpeneasitb «Ha TJa3» pa3Mepbl pealbHbIX OOBEKTOB,
NPOBOAUTH IPyOyI0 OLIEHKY UX Pa3MEpPOB.
Pematp 3amaun Ha BBIUMCIEHHME JUIMH OTPE3KOB U BEJIUYHUH
YTJIOB.
PemiaTh 3a1aun Ha B3aMMHOE PAcIOJIOKEHHE FEOMETPUUECKUX
buryp.
IIpoBoauTk KiIaccu(UKALUIO YIJIOB, BBIYMCJIATD JUHEHHBIE U
YIJIOBBIE BEJIMYMHBI, MPOBOAUTH HECJI0KHbIe HEOOXOAUMBIE
JI0Ka3aTesIbHbIE PacCyXACHUS.
3HAaKOMUTbHCA C UCTOPHEN Pa3BUTHS FeOMETPHH.
TpeyrojabHUKH [lonsiTiE O paBHBIX TPEYroJbHUKAX U  IepBUYHBIC | Pacmo3HaBaTh mapbl paBHBIX TPEYrOJbHUKOB Ha TOTOBBIX
(22 v) MIPE/ICTaBJICHHUS] O PAaBHBIX (KOHTPYSHTHBIX) (urypax. Tpu |depTexkax (C ykazaHHMEM IMPU3HAKOB) MPU HEOOXOIUMOCTU C

IIPU3HAKA PABEHCTBA TPEYTOJIbLHUKOB.
[Ipu3Haku paBeHCTBa  MPSAMOYTOJIBHBIX  TPEYrOJIbHUKOB.
CBOMCTBO MeIMaHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOe1peHHbIE U PABHOCTOPOHHUE TPeyroybHUKN. [Ipu3naku
U CBOMCTBA paBHOOEPEHHOTO TPEYT OJIbHUKA.

IIpoTuB GosblIell CTOPOHBI TPEYrOJbHUKA JIEKUT OOJBIIMN

YTOJL

BHU3yaJIbHOW OTIOPOIA.

BbiBoauTh  cieacTBUs  (PaBEHCTB  COOTBETCTBYIOLIMX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.

®opmyIHpPOBaTH OTIPEIEIICHUS: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IPSIMOYT'OJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEIWAaHbl TPEYroJIbHUKA; CEPEIMHHOTO IEpPHNEHAUKYISIpa




IIpocTenmme HepaBeHCTBA B I'€OMETPHUH.
mpeyzonvHuxa. Hepasencmeo nomamoti.

[psMOYTOJIBHBINA TPEYroNbHUK ¢ yriioM B 30°.
[lepBbIie MOHATHSA O AOKA3aTEILCTBAX B TEOMETPHH.

Hepasencmeo

OTpe3Ka; NepuMeTpa TPEYroJbHUKA MPH HEOOXOJUMOCTH C
OIIOPOI Ha AITOPUTM IpaBUIIA.

®opmynupoBaTh CBOIICTBa M NIPU3HAKU PaBHOOEIPEHHOTO
TPEYroJIbHUKA.

CTpouTth 4epTeKH, pemaTh 3a1a4M C IOMOIIbI0 HAX0XKIEHUS
PaBHBIX TPEYTrOJIbHUKOB.

[IpumensaTs MIpU3HAKU paBeHCTBa  NPSIMOYTOJIBHBIX
TPEYrOJbHUKOB B 3ajJayax (C HUCHOJb30BAaHHUEM CMBICIOBOM
OTIOpBI: HABOJSLIME BONPOCH W/WIM alrOpuTMa Y4eOHBIX
nercTBuil).

Hcnonb3oBarh 1UGPOBBIE peCypCh
CBOWCTB M3y4aeMbIX (DUTYD.
3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS TEOMETPHH.

AJsi  MCCJICIJ0BaAHUA

IMapanieabHble [TapamnensHble npsMble, uX cBoiicTBa. Hakpect nexamue, @opMyJadpoBaThL  MOHATHE  TMAPAUICTBHBIX  TPSMBIX,
npsiMble, CyMMa COOTBETCTBEHHBIE U OJTHOCTOPOHHUE YIJIbl (00pa30BaHHBIE IPH | HAXOAUTD MPAKTHYCCKUE IIPUMEPEHI.
yIJ10B NePEeCceUeHUH NMapauIeIbHbIX IPSIMBIX CEKYILEH ). N3yuaTh cBOMCTBa YrjaoB, 0Opa30BaHHBIX IPH ME€PECEUECHUU
TPeyroJibHUKa IIpyzHak  mapauIeIbHOCTH  HPSMBIX — 4YE€pe3  PaBEHCTBO |apajUIEIbHBIX MPSMBIX CEKYIEH
(14 g) PacCTOSHHN OT TOYEK OJAHOM MPAMOM 10 BTOPOU NPSAMOM. IIpoBoauTs goka3zarenbcrBa. PopMyJIMpPOBATHL TeopemMy
CyMMa yriioB TpeyrojabHUKa U MHOTOYT OJIbHUKA. NapajjIeIbHOCTH  JIByX MPSAMBIX C  IOMOLIBIO  YIJIOB,
BHermHue yrisl TpeyrojibHuKa 00pa30BaHHBIX MPH IEPECEYEHUU OTUX MPSAMBIX TpETber
MPSMOM.
BbIYHCASITE CyMMY YIJIOB TPEYrOJbHUKA U MHOTOYTOJIbHHKA.
Haxoauth wuucinoBble M OyKBEHHbIE 3HAYEHHUS YIJIOB B
reOMEeTPUYECKUX 3aJauax ¢ UCHOJIb30BAHUEM TEOPEM O CyMMeE
YIJIOB TPEYroJbHUKA U MHOTOYTIOJIbHUKA.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHS FEOMETPHH.
OxkpyxHOCTH OKpyXHOCTb, XOPZIbl U IUaMETPBbI, UX cBoiicTBa. KacarenbHas k| @opMyJMpOBaTh  ONpedeeHUs:  OKPY)KHOCTH,  XOPIBL,
" KpYT. OKpy)HOCTH. OKpYy>XHOCTb, BIHMCaHHass B Yroi. [lowamue o|auaMeTpa M KacaTelbHOM K OKpyxkHocTu. M3yuarh ux
I'eomerpuueckue |I'MT, npumenenue 6 3adauax. buccexmpuca u cepedumnnwiii|CBOCTBA, MPU3HAKH, CTPOUTH YEPTEKH.
MOCTPOCHHA NepNeHOUKYIAp KaK 2eomMempuieckue mecma mouex. HccnenoBarb, B TOM YUCIIE HCNOJIb3YS H(POBbIE pecypcehl:
(14 v) OKpyXHOCTb, ONHCAaHHAs OKOJIO TPEYroJIbHHKA. BrncaHHas B |OKpY)KHOCTb, BIIMCAHHYIO B YIOJ; LEHTP OKPYKHOCTH,
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TPEYTOJIbHUK OKPYKHOCTD.
Ilpocmetiwue 3a0auu na nocmpoenue.

BIIMCAHHOM B YrOJI; PABEHCTBO OTPE3KOB KacaTEJIbHBIX
Hcnonvzoeamv memoo I'MT ona doxazamenbcmea meopem 0
nepeceueruu OUCCEKMPUC Y2ll08 MPEY2ONbHUKA U CEPEOUHHBIX
NEePReHOUKYIAPOE K CHOPOHAM MPEY2OoIbHUKA C NOMOUbIO
I'MT.

OBinageBaTs NOHATHSAAMM  BIMCAHHOM M OIIMCAaHHOM
OKpPY)KHOCTEH TpEYrojbHHKAa, HaXOAMTh ILEHTPBI 3THUX
OKPYKHOCTEH € ONIOPOH Ha aIrOpUTM IIPABHIIA.

Pemiate OCHOBHBIE 3aJa4M HA NOCTPOEHME: yrja, PaBHOIO
JAHHOMY; CEpEMHHOTO NEPIEHANUKYISApa JTaHHOIO OTPE3Ka;
OpsAMOM,  NPOXOIAIIEed  4Yepe3  JAaHHYH  TOYKYy U
NEePIEeHIUKYIIPHON TaHHOW MpPsIMOi; OMCCEKTPUCHI JaHHOTO
yIia; TPEYroJbHUKOB 110 Pa3Iu4HbIM JJIEMEHTaM IpH
HE0OXO0IMMOCTH C HaIlPaBJISIIOIIEH TOMOIIIBIO.

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHS TEOMETPHH.

IToBTOpEHHUE,
00001IeHHE
3HAHMH
(49)

[ToBTOpeHue u 0000IIEHHE OCHOBHBIX IMOHATHUA M METOJOB
Kypca 7 Kiacca.

Pemath 3a1aun Ha MOBTOpPEHHE, WLIIOCTPUPYIOLIUE CBS3U
MEX/1y pa3INdHbIMH YacTsIMH Kypca.

8 ki1acc (e menee 68 u)

HazBaumue
pa3naesa (TeMbl)
Kypca (4HcJ10
4acoB)

OcHoOBHOE coiep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAKOIIUXCH

YeTbIpEXyroJbHUK
"

HapannenorpaMM, €TO0 IIpHU3HAKHU U cBoricTBa. YacTHbIE cirydan
nux

napajiesiorpaMMoB  (TIpSMOYTOJIBHUK, pPOMO, KBajpar),

H300pakaTh U HAXOAUTH HA YEpTEXKaxX YETHIPEXYTOJIbHUKH
pa3HbIX BUJOB U UX DJIEMEHTBHI.
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(12 9)

MPU3HAKH U cBoiicTBa. Tpanenus. PaBHOOOKast 1 psIMOYroJibHas
Tpaneuuu.
Yoeoenue meouanwvi. Llenmpanvnas cummempusi

®opmyIHpOBaTH onpeneIeHus: napajuieJorpaMmma,
NpsSAMOYTOJIbHUKA, pom0a, KBajapara, Tparelyuu, paBHOOOKOMH
Tpaneuuu, IpsMOYyroJbHOM Tpaneuuu.

Hcnonp3oBaTth mNpH  pelleHMH MNPoOCTedIIMX 3aJa4
IIPU3HAKY U CBOMCTBA: Napajuleorpamma, MnpsiMOyroJIbHUKA,
pomba, KBajapara, Tpamneluu, paBHOOOKON Tpamenuw,
IIPSAMOYTOJIBHOW Tpaneluu.

I[IpumeHsITH MeTOJ yIBOEHUS MEIUaHbl TPEYrOJbHUKA C
OIIOPOM Ha AJITOPUTM IIPABHJIA.
Hcnonb3oBath 1UQPOBBIE peECYpCH
CBOMCTB M3y4aeMbIX QUTYp.
3HaAKOMHUTBHCS C UCTOPUEN Pa3BUTHA I€OMETPHUH.

1 UCCIIEAOBaAHUA

Teopema dajieca
U TeopeMa 0
NPONOPLUUOHAILH
bIX OTpPe3Kax,
NOJX00HEIE
TPeyroJbHUKHU
(15 g)

Teopema Daneca u meopema o NPONOPYUOHAILHBIX OMPEIKAX.
Cpennsisi TMHUS TpEYroJibHUKA. Tpamenus, €€ cpeansist THHUSL.
Ilponopyuonanenvie  ompesku, nOCmMpoeHue — Yemeépmoco
NPONOPYUOHANLHO20 OMPE3KA.

Ceoticmea yenmpa macc 8 mpey201bHuUKe.
IlooobHble  mpeyzonbHUKU. Tpu  npusnaka
mpeyzonvHuxos. llpaktuueckoe npuMeHeHHe.

nooobus

IIpoBoaAMTH MOCTPOEHUSA C TIOMOIIBIO ITUPKYJIS U JIMHEHUKH C
ucnoyib3oBanue  teopembl  Qameca U TeopeMbl O
NPOMOPLUUOHAIBHBIX ~ OTpe3KaX, CTPOUTh  YETBEPTHIN
MPONOPIIMOHATIBHBIA OTPE30K C OMOPOM Ha 3PUTEIBHYIO
HaTrJIITHOCTb.

HaxoauThs no100HbIE TPEYTOJBHUKNA HAa TOTOBBIX YEPTEKAX C
yKa3aHUEM COOTBETCTBYIOUIMX TMPU3HAKOB TMOAOOHS TMpH
HEOOXOJMMOCTH C BU3YyaJIbHOW OTIOPOHA.

Pemiatp 3agaum Ha MoJOOHBIE TPEYrOJBHUKH C MOMOIIBIO
CaMOCTOSITEIBHOTO TIOCTPOEHUSI YepTEeKEeH M HaXOXKACHUS
NOJOOHBIX  TPEYroJIbHUKOB  MPU  HEOOXOJUMOCTH  C
HAIPAaBIAIONIEH TOMOIIIBIO.

IIpoBoaNTH 10KA3aTENBCTBA C UCIOJIB30BAHUEM MPU3HAKOB
no100MsI HECJIOKHBIX T'€OMETPHUUECKUX 3a/lad C OIMOpoil Ha
AITOPUTM y4EOHBIX NEHCTBHIA.

[IpuMeHsITH  MOJNyYeHHBIE  3HAHMS  [PU  PEIICHUU
TEOMETPUYECKUX M MPAKTUYECKUX 3a/1a4 MPU HEOOXOAUMOCTH
C HaIpapJsIoLIEN TOMOIIBIO.

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHS TEOMETPUH.
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Iiiomans.
Haxo:xnenue
IIomaaen
TPEyroJibHUKOB

U MHOTOYT0JIbHBIX
¢uryp. ILnomaaun
no00HbIX puryp
(14 g)

[Tonsitre 06 001Iel TeOpHH MIIOIA/IH.

@opmynbl A TUIOMIAMU TPEYroJIbHUKA, TapaieorpaMma.
OmHoweHnue niowaoeu mpeyeoibHUKO8 ¢ 00WUM OCHOBAHUEM
unu oowetl 6bICOMOI.

Buiuucnenue ninowaoeii croscnvix ueyp uepes pasduenue Ha
yacmu u docmpoenue.

[Tnomaau guryp Ha kieTdaToit Oymare.

[Tnomanu nono6HeIX Guryp. Beruucinenue miomranei. 3amaun ¢
MPAKTUYECKUM COJIEpKaHueM. Pewenue 3adau ¢ nOMOWbIO
Memooa 8CnoMo2amesibHoU NiOUAoU.

OsJajgeBaTh NEePBUYHBIMHM MpeEACTaBJEHUAMHU 00 oOImeit

TEOpUHu IUIomWag (Mepbl), (OPMYJMPOBATH CBOIICTBa
IUIOLIA/IM, BBISICHSTH UX HATJISIAHBIN CMBICIL.

[TpumensT  Qopmynbl  IUIOIIAAM  HapajuIeIorpaMma,
TPEYroJbHUKA, Tpameuud C ONOpPOH Ha CIPABOYHYIO
UH(POPMAIIHIO.

[IpumensaTs bopMyIbl IIouIaau BBIITYKJIOTO

YEeTBIPEXYrOJIbHUKA Yepe3 JAUaroHalu M Yroj MEXIy HUMHU C
OTIOPO Ha CIIPABOYHYIO HH(OPMAITHUIO.

Haxoaute muomanu ¢uryp, n3o0paxEHHbIX Ha KIET4aTOU
Oymare, MCI0JIb30BaTh pa30MEHUE HA YaCTH U JOCTPOEHHUE.
Pa30oupars npumepsl UCIIOJIB30BAaHUS BCIIOMOTaTEIbHOU
IUIOLIA/IN JUIs PELIEHUsI TEOMETPUYECKUX 3a/1ay.

HaxoauTs momanu mOA0OHBIX (QUTYP C OINOpOM Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO.

BbIYucasITh [UI0IAAN PA3IMYHBIX MHOTOYTOJIbHBIX (DUTYP.
Pemath 3a1a4M Ha IUIOIAb C IPAKTHYECKUM COJEPKAHUEM
II0CJIE COBMECTHOTO aHAIN3A.

Teopema
IMudaropa n
Hayaja

TPUTOHOMETPHH
(10 g)

Teopema Iludaropa, e€ moka3aTeNbCTBO M TNPUMECHCHHE.
O6parnas Teopema Iudaropa.

OmnpeneneHue TPUTOHOMETPUYECKUX (YHKIMA OCTPOTrO Yria,
TPUTOHOMETPUYECKHE  COOTHONICHHS B HPSIMOYrOJHHOM
TpeyroyibHuke. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
COOTHOIICHUST ~ MEXKIY CTOPOHAMH B  TPSMOYTOJIBHBIX
TpeyrojabHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®dopmymupoBath Teopemy [ludaropa, ucmoab3oBaTh €€ B
MPAKTHYECKUX BBIYUCICHUSAX.

Brnazners noHATUSIMU TPUTOHOMETPUUYECKUX (DYHKIIUN OCTPOTrO
yria, IpoOBepATh UX KOPPEKTHOCTb.

BbIBOANTL  TPUTOHOMETPUYECKHE  COOTHOUICHHUS B
NPSIMOYTOJIBHOM TPEYrOJbHUKE C OMOPOW Ha CIPABOYHYIO
uHpopMaIuio.

HcciienoBath  COOTHONICHHWSI  MEXKIYy  CTOPOHAMH B

MPSIMOYTOJIBHBIX TPEYrOJIbHUKAX C yriamu B 45° u 45°; 30° u
60° ¢ HaIpaBJISIONIEH TOMOIIBIO.

Hcnoan3oBate  GopMynbl  OpUBEICHUS U
TPUTOHOMETPUUECKOE TOXKAECTBO IS HAXOXKICHUS
COOTHOIIEHUI MeX1y TPUTOHOMETPUUYECKUMH (QYHKIUIMU
pa3IMYHBIX OCTPBIX YIVIOB C ONOpPOW Ha CIPABOYHYIO

OCHOBHOC
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UH(OPMAILIHIO.

IIpuMeHSITh TOJIY4YEHHbIE 3HAHUS U YMEHHUS MPU PELICHUU
IPAKTUYECKUX 3a7ad (Ipu HEoOXOAMMOCTHM C OIOpOH Ha
ITOPUTM IIPABUIIA).

3HAKOMMTBCS € HCTOPUEH Pa3BUTHS [EOMETPUH.

Yrabl B BnucanHble U LIEHTpaJIbHBIE YIJIbI, YIOJl MEXIY KacaTeabHOU U | @opMyJIHPOBATH OCHOBHBIC OIPEACICHUS, CBS3aHHBIC C

OKPY’KHOCTH. XOPJIOH. yrilaMu B Kpyre (BIUCAHHBIN yroJI, IEHTPaIbHBINA yTO).

Bnucannbie VYTibl MKy XOpAaMHu U CEKYIIIUMHU. HaxoauTh BHHCaHHBIE YIJIbI, OMUPAIOIIUECS HA OJHY AYTY,

U ONHCAHHBbIE Bnucanubie 1 onucaHHbIE YETHIPEXYTOJBHUKHU, UX MPU3HAKU U | BBIYMCJIASTD YIJIBI C TIOMOIIBIO TEOPEMBI O BIIMCAHHBIX yIiax,

YeThIPEXyroJbHUK |CBOiicTBA. [IpuMeHeHWe OSTUX CBOWCTB TMPU  PEHICHUU |TEOPEMBI O BIMCAHHOM YETBHIPEXYTOJBHHUKE, TEOPEMBI O

u. T€OMETPUUECKHX 3a/1a4. [NEHTPAIHHOM yIje TPH HEOOXOJAMMOCTH C BHU3YAIbHOUM

KacartenbHble B3anmHoe pacrnonokeHue IBYX OKpyxkHoctei. Kacanue | omopoi.

K OKPYKHOCTH. OKPY>XKHOCTEH. HccenenoBarhb, B TOM YUCIIE C TOMOIIBIO ITU(PPOBBIX pECYPCOB,

Kacanue BIMICAHHBIC M ONMCAHHBIE YETHIPEXYTOJbHUKH, BHIBOAUTH MX

OKpY’KHOCTe CBOMCTBA U MPU3HAKHU MOCJIE COBMECTHOI'O aHAJIN3A.

(13 9) Hcnoab30BaTh 3TH CBOWCTBA M TMPU3HAKK TPH PEIICHUU
3a/a4.

IloBTOpEHUE, IloBTOpEHNE OCHOBHBIX MOHATHH M METOJOB KypcoB 7/ M 8 |PemaTsh 3agauym Ha MOBTOPEHHE, WILTIOCTPUPYIOIIHE CBS3H

00001meHne KJIacCOB, 000011IeHNEe 3HAHUI. MEXy Pa3IudHbIMH YaCTSMHU Kypca.

3HAHMH

(4 9)

9 kiacc (He MeHee 68 1)

Ha3Baumue
pasaeJia (Tembl)
Kypca (4ucio
4acoB)

OcHoBHOE coaepxkaHue

OcHoOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAOIIUXCSH
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Tpuronomerpusi. | OnpeneneHue TpUroHOMeTpudeckux QyHKIUHA yrinoB oT 0° no|dopmyJupoBaTh  ONpeneleHUs]  TPUTOHOMETPUYECKHX
Teopembl 180°. Kocunyc u cuHYC mpsiMoro M Tymoro yria. Teopema|(yHKIMI TymbIX M HPSIMBIX YIJIOB C BH3YaJbHON OMNOPON.
KOCHHYCOB H kocuHycoB. (O00o0ménHass) TeopeMa cuHycOB (¢ pamamycom | PopMylnpoBaTh TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
CHUHYCOB. OTIMCAHHOU OKPY)XHOCTH). Haxosk/IeHue JUTHH CTOPOH U BEITUYHH | PaINyCOM ONMCAHHON OKPYXKHOCTH).
Pemenne YTJIOB TPEYrOJIHHUKOB. Pemiath TpEyroJpbHUKH C ONOPOH Ha aNroOpuT™M y4eOHBIX
TPeyroJLHUKOB dopmyna MmIOMEAAN TPEYrOJIbHUKA Yepe3 JIBE CTOPOHBI W YrOJI | IeHCTBHIA.
(16 1) Mexry HUMHU. DopMyria Mmiomaay 4eThpEXyroibHIKa yepe3 ero | Pemate mpakTuyeckue  3aJa4yd,  CBOAsAIIMeCs] K
JIMAarOHAIH U YTOJ MEXTy HUMH. HAXO0KIeHUI0 PA3JIHYHBIX 3JIEMEHTOB TPEYroJbHUKA.
[IpakTHyeckoe MpUMEeHEeHNEe TOKa3aHHBIX TEOPEM.
IIpeo6pa3zoBanme |[lonamue o  npeoOpazosanuu  NOOOOUAL. OcBauBarsb MOHSITHE npeoOpazoBaHus noaoous.
noaoousi. CoomeemcmeenHule 21emenmsbl NOOOOHLIX hu2yp. HccaenoBaTh OTHONICHUE JTMHEWHBIX AJIEMEHTOB QUTYp TIPH
Metpuyeckue Teopema o npoussedenuu ompe3kos xopo, meopema o |NpeodpazoBanuu nonao6us. Haxoaurs npumMepsl nmoaodust B
COOTHOILIEHUSI B npouszeedeHul OmpesKo8 CeKywux, meopema o Keadpame|OKPYKarollen AeHCTBUTEIbHOCTH.
OKPYKHOCTH kacamenvHrot. Ilpumenenue 6 pewenuu 2eomempudeckux 3aday. | Boigooums mempuueckue coomnouienus mexicoy ompesKamu
(10 w) X0pO, CeKyUWux u KacameubHvlX ¢ UCHONb308AHUEM BNUCAHHBIX
Venos8 u n0OOOHbIX MPeY20NbHUKOS.
Pewams 2eomempuueckue 3adauu u 3a0ayu u3 peanrbHOU
JHCUZHU C UCNOTILI0BAHUEM NOOOOHBIX MPEY2OTbHUKOS.
BekTopnbl Omnpenenenre BEKTOPOB, CI0KEHHE U Pa3HOCTh BEKTOPOB, Hcnonb3oBaTh BEKTOpPHl KaK HaIpaBJICHHBIE OTPE3KH,
(12 g) YMHOKEHHUE BEKTOPa HA YNCJIO. HCCJIeI0BATH Ir€OMETPUYECKUM (mepemernenue) u

DU3NYECKUH U TEOMETPUUECKUI CMBICII BEKTOPOB.
Paznoxenne BekTopa Mo JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunats! BekTOpa.

CkasipHOE TIPOM3BEIACHUE BEKTOPOB, €r0 NMPUMEHCHHE IS
HAXO0XJACHUS JUTHH U yIJIOB.

Pemenne 3a1a4d ¢ TOMOIIBIO BEKTOPOB.

[IpuMeHeHre BEKTOPOB ISl PEUICHUs 3a1a4 KHHEMaTUKH U
MEXaHHUKHU.

buzndeckuii  (Cuiia) CMBICIIBI
BOTIPOCHBIH TUIaH.

3HaTh ompeAeJieHMsT CYMMbl H Pa3HOCTH BEKTOPOB,
YMHOCHUS BEKTOpa Ha YHCIIO, HCCIIe0BATH
TFCOMETPUYCCKUN M (PU3HUYECKHI CMBICIIBI 3TUX OTIEPALIUH.
Pemath, reoMeTpHuecKHe 3aadyd  C  HCIOJIb30BaHHEM
BEKTOPOB.

PackiaapiBaTh BEKTOP MO ABYM HEKOJUTHHEAPHBIM BEKTOPAM.
Hcnonb3oBaTh  CKamsipHOE  MPOU3BEACHHE  BEKTOPOB,
BBIBOJUTH €T0 OCHOBHBIE CBOWCTBA.

BoiuncasTe cCymMMy, pa3HOCTh U CKalIsipHOE MPOU3BEACHUE

BEKTOPOB C OINOpPOH Ha
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BEKTOPOB B KOOP/IMHATAX.
IIpuMeHATH CKaJISIpHOE MPOU3BEACHUE IS HAXOXKJICHUS
JUTMH U yTJIOB.

JexapToBbI JlexkapTOoBbI KOOPIMHATHI TOUEK Ha MJIOCKOCTH. OcBanBaTh NOHSITHE MPSIMOYTOJIHLHOM CUCTEMBI KOOPIMHAT,
KOOPAUHATHI Ha | Vpasnenue npsmoti. YTioBoi Kod3(p(UIIMEHT, TaHTEHC Yria |JEeKapTOBBIX KOOPIUHAT TOUKH.
IUIOCKOCTH HaKJIOHA, NapaJuIeJIbHbIE U MEPIEHIUKYIISIPHBIE MIPSIMBIE. HccnenoBath ypaBHEHUE IPSAMOM U OKPYKHOCTH C OIIOPOil Ha
(CR)) VYpaBHeHHe OKpyKHOCTH. HaxoxaeHne KOOpJAMHAT TOYEK | BOIPOCHBIM IUIaH.
MIepPECEUCHUS] OKPYKHOCTH U TIPSIMOM. HaxomuTs eHTp 1 paanyc OKpyKHOCTHU IO €€ ypaBHEHUIO.
MeTo1 KOOpAMHAT IPU PELLIEHUN T€OMETPUUYECKHX 3a/au. PemaTh 3a1aum Ha HAXOXKIEHUE TOUYEK TIEPECEUCHUSI TPSIMBIX
Hcnonb3oBaHne MeToja KOOPAMHAT B MPAKTUYECKUX 33/1a4ax U OKPY’KHOCTEH C MOMOIIBI0 METO1a KOOP/IUHAT.
Hcnonb3oBarh cBoCTBA YrioBoro kosg¢uuueHTa npsamoi
OpU pelIeHUH 3a4ay, I ONPENeNICeHUs PaclOI0KEeHHS
PSIMOM.
IIpuMeHATh KOOPAUHATHI TIPU PEIICHUH T€OMETPUUICCKUX U
MPAKTUYECKUX 3aJla4, JUIsl TOCTPOEHUS MaTeMaTUYeCKUX
MOJIEJICH peabHBIX 3a7a4 («METOI KOOPAUHATY).
Ionb30BaTbes  JIsI  MOCTPOCHHS W MCCIEAOBAaHMIA
M (ppOBBIMU peCypcamH.
3HAKOMUTBCA C HCTOPUEN PA3BUTHS T€OMETPUHN
IIpaBuibHBIE [IpaBUsibHBIE MHOTOYrOJIbHUKH, BBIYUCICHHE HX 3JIEMEHTOB.| MopMYyJHMpPOBATH ompenesieHue MPaBUJIbHBIX
MHOIOYIOJbHUKH. |Yucino m w januHa OKpyKHOCTU. [[nMHA AYrM OKPYKHOCTH.| MHOTOYTOJIBHUKOB, HAXOAMTH MX JIEMEHTHI.
Jnuna Panuannas mepa yria. IHonb30BaTHCSl MOHATUEM JIJIMHBI OKPYKHOCTH, BBEIEHHBIM C

OKPYKHOCTH U
IUI0IAb KPYyra.
Boruucienue
IJIoIAael

(84)

[Inomans kpyra M ero 3JEMEHTOB (CEKTOpa U CErMEHTa).
Brruncnenue minomazaei Guryp, BKIIOYAIONUX HJIEMEHTHI Kpyra.

IIOMOULIBIO IPABUJIbHBIX MHOTIOYTOJIBHUKOB, OIIPEIe/ATh
YUCIIO 77, AJUHY AYTU U paJMaHHYI0 Mepy yria o o0pasiy.
IIpoBoanTh MEpexon OT paiuaHHOW MEpHI yria K IpalyCHON
¥ Ha000pOT 0 BU3YaJIbHOM OIOpE.

OnpenesasaTh MWIOMALL Kpyra.

BbiBoauTh (hopMyJibl (B rpaJyCHON U paJaHHON Mepe) 1Uis
JUIMH JyT, IJIOINAJed CEKTOPOB M CErMEHTOB C ONOPOM Ha
BOIIPOCHBIN IJIaH.

BoruucasaTs miuomand  ¢GUryp, BKIIOYAIOUIMX 3JIEMEHTHI
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OKPY)KHOCTH (Kpyra) ¢ OTIOpOii Ha CIIPABOYHYIO HHPOPMAIIUIO.
Haxoauts miomany B 3aa4ax peajbHOM )KU3HU.

JABukenust Ilonamue o dsudcenuu niockocmu. Pa3oupary  mpumepsl,  WUIIOCTPUPYIOIIUE  TOHSATHUSA
IUIOCKOCTH llapannenvhulii neperoc, nosopom u cummempus. Ocu u yeumpul | ABUKEHUS, IEHTPOB U 0CEH CUMMETPHH.
(6 v) cumMMempuu. @®opMyJIMPOBaThL OINpPEACICHUS MMapaIETLHOTO TepeHoca,
IIpocmetiwiue npumenenus 6 peweHuuy 3a0au. MOBOPOTa M OCEBOM CHUMMETPUHM C BHU3YAJIbHOW OMOpPOIl.
HaxoauTh HEMOIBUKHBIE TOYKH 110 00pasiry.
HaxoauTh 1IEHTPBI U OCU CUMMETPUI IPOCTEHIINX UTYp 11O
o0pasiy.
Ilpumenamp napannenvHvlli NEPEHOC U CUMMEMPUIO Npu
peuleHuU 2eoMempuyecKux 3a0ad (pazoupams npumepbl).
Hcnonvzosams ona nocmpoenus u ucciedosanull yugposvie
pecypchi.
IToBTOpEHHUE, [ToBTOpEHNE OCHOBHBIX MOHSATHH W METOJOB KypcoB 7—9 |OmepupoBaTh mousitusiMu: Qurypa, Touka, mpsmas, yro,
00001meHne, KJIacCOB, 0000IIICHNE U CUCTeMAaTH3aI1s 3HAHUH. MHOTOYTOJILHUK, PaBHOOCAPEHHBII W  PAaBHOCTOPOHHUM
cucrematusanusi  |[Ipocteitmme reomerpuueckue GUIYpHl M UX CBOMCTBA. | TPEYrOJbHHKH, MPSAMOYTOJbHBII TpPEyroibHHUK, MeauaHa,
SHAHWIZ N3mepeHune reoMeTpu4eCcKuX BEITUYHH. OuccekTpuca M BBICOTA TPEYTOJbHHKA, MapajlielorpaMmm,
(7 u) TpeyroybHUKY. poMO, MPSMOYTOJBHUK, KBaJpaT, Tpamenus; OKPYKHOCTb,

[TapanyienpHble ¥ EPIICHIUKYISIPHBIE TTPSIMBIE.

OkpyxHOCTh U Kpyr. ['eomeTpuyeckue MOCTpOEHUA. YTIIbI B
OKPYXXHOCTU. BrucaHHble U  ONUCaHHBIE  OKPYKHOCTHU
MHOT'OYTOJIbHUKOB.
[IpsiMast u OKPYKHOCTb.
YeThIpEXYTroIbHUKMU.
YEThIPEXYTOJIbHUKHU.
Teopema [1udaropa u Hauana TpuronomeTpuu. Pemenne oOmmx
TPEYroJbHUKOB.

[IpaBUsIbHBIE MHOTOYTOJIbHUKH.

[Ipeo6pazoBanus mockoctu. [IBmxenus. [loqobue. Cummerpus.
[Tnomans. Beruncnenue mnomazei. [1nomany nogoO6HbIx GuUryp.
JlexapTOoBbI KOOPJAMHATHI HA MJIOCKOCTH.

Bnucannsie n OIIMCAaHHBIC

KacaTeJIbHas, paBEHCTBO U Noji00ue (uryp, TpeyrojibHUKOB;
NapajuieIbHOCTh M MEPHEHAUKYISPHOCTh MPSIMBIX, YroJ
MEXAYy NpSIMBbIMH, CHUMMETPUS OTHOCUTEIIbHO TOYKU U
OpsIMOM; JJIMHA, PACCTOSHUE, BEJIMYMHA YIa, IUIOWAb,
epUMETP.

Hcnoab3oBarh  dopmMyJbl: mepuMeTrpa U IUIOLIAAU
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U IUIOIIATH Kpyra,
00bEMa MPAMOYTOJIBLHOTO MapalljiesienuIeaa.

OnepupoBaTth NOHATHAMH: TMPSAMOYTOJbHas  CHUCTEMaA
KOOPJMHAT, BEKTOp; MCIOJb30BATh JTH TMOHATUA JiA
MIPEACTABJICHUS JIAaHHBIX U PEIICHMS 3aJad, B TOM YHUCIE U3
JIPYTUX y4eOHBIX MPEIMETOB.

Pemiate 3amauMm Ha TIOBTOPEHHE OCHOBHBIX TOHSTHIA,
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BekTops! Ha IIIIOCKOCTH.

WJUTIOCTPALIMIO CBSI3EM MEXKIY pa3jIMYHbIMU YacTsAMH Kypca.
BriOupaTs MeTOA [UIs peLIeHUs 3a/1a4u.
Pemartnb 3a1a4n 13 NOBCEAHEBHOM KHU3HU.
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