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KomunuectBo yacos 204

Vaurems Byaameuxaa Ceemaana IlasaogHa

[Tporpamma pazpabotana B coorBeTcTBUU ¢ TpeOoBanusMu @I'OC OO0 u Ha ocHoBe YMK
«Anroput™m ycnexa»- (aBt. A.I'. Mep3msak, B.b. [lononckuii, M.C. SIkup), aBTOpCKOi
nporpammbl A.I'. Mep3nsika (MaTtemaTtuka: nporpammsl :5-11 knaccel ). — M. :BenTana-
I'pad, 2016.



I[HosicHUTEbHAS 3aAIUCKA
PaGouast mporpamMma coctaBieHa Ha OCHOBE:
-3akoHa «O0 o6pazoBannu B Poccuiickoit denepanum» ot 29.12.2012 roma Ne273-D3,
- @enepanbHOrO rocyAapcTBEHHOr0 o0pa3oBarenbHoro ctangapra OO0,
-0CHOBHOM oOpa3oBarenbHO# porpamMmbl MBOY COII Ne6 um JI.JI. Tenumnpina,
- IPUMEPHON TPOrpamMMbl MO Kypcy reometpuu (7 — 9 Kiacchl), CO3aHHOM HAa OCHOBE
€IMHOM KOHIICTIMU TIpenojaBaHusl MaTeMaTUKU B CpPEeAHEH IIKoyie, pa3paOoTaHHOU
A.I''Mep3nsakom, B.b.Ilomonckum, M.C.Sxknpom, I.A. HOMUPOBCKMM, BKJIIOYEHHBIX B
cucteMy «Anropumt ycnexa» (M.: Benrana-I'pad, 2016),
-aJlanTUPOBaHHAs OCHOBHAs 00111e00pa3oBaTesibHasi MporpaMMa OCHOBHOTO OOIIIETO
obOpazoBanus ais aerei ¢ 3I1P.

VYuebnsiii (oOpazoBarenshblil) miian MBOY COI Ne6 Ha nzyuenue reometpud B 7 —9
KJlaccax OCHOBHOM IITKOJIBI OTBOAMT 2 Y4eOHBIX Yaca B HEZelNt0, 68 4acoB B TOJl, BCETO

204 yaca.
Pacnpenenenue yaeOHOT0o BpeMEHH MEXK/Ty STUMH IIPEAMETaMH MPEJICTaBICHO B

Tabnunle.
KosmuecTBo 4acos
Kypc KosmuyecTBO 4acoB B He1e/110
B I'0OJ1
I'eomerpust 7 Kimacc 2 68
I'eomeTtpus 8 kiacc 2 68
I'eomeTpus 9 kacc 2 68
Hmozo 204
Io ITo
aBTOpPCKO# | padoueit
Ne Pa3pen kypca nporpamme | nporpamme | 7 kiaacc | 8 kiacce | 9 kiace
(k0J1-BO (x01-BO
4acoB) 4acoB)
[Ipocrerimmue
1 | reomerpuyeckue 12 12 12
burypsr u ux
CBOWCTBA.
2. | TpeyrojabHUKH. 20 20 20
[TapannenbHbie
3 | HpaMbLe. Cymma 15 15 15
YTJIOB
TPEYTOJbHHUKA.
OKpy>XHOCTb U
4, | XPYT: 17 17 17
['eomeTpuueckue
MOCTPOCHUS.
5. | YUeThlpexyroJbHUKH 22 22 22
6 [Tomo6ue 16 16 16
" | TpeyroapHUKOB




Pewenne 14 14 14
/. | OpSIMOYTOJBHBIX
TPEYTOJIbHUKOB
MHOTroyroibHUKH. 10 10 10
8. | [Imomanas
MHOTOYTOJIbHUKOB
9 Pemenue 16 16 16
TPEYTOJIHbHUKOB
10. [IpaBunbHBIE 8 8 8
MHOTOYTOJIbHUKHU
JexkapToBbI 11 11 11
11. | koopAuHATHI HA
IJIOCKOCTH
12. | Bektopsl 12 12 12
13 ['eomerpuueckue 13 13 13
" | mpeoOpa3zoBaHus
14, [ToBTOpEHME Kypca 24 18 4 6 8
reOMEeTPUU
Hroro 210 204 68 68 68

IInanupyembie pe3yabTaThl H3yYEeHUsI FeOMeTpHH B 7-9 kiaccax

I'eomerpuyeckue purypsi

BrinyckHUK Hay4uuTCs:

* TOJIb30BATHCS S3BIKOM T€OMETPHUH JIJISl OMTUCAHUS TIPEIMETOB OKPYKAIOIIETO MHUpa
Y UX B3aUMHOTO PACIOJIOKCHHUS;

* pacro3HaBaTh U N300pakaTh HA YEPTEXKAX U PUCYHKAX T€OMETPUIECKUE QUTYPHI U
UX KOHQUTypaluu;

* KIacCUPUITUPOBATH TEOMETPUIECKUE QUTYPHI,

* HAXOAWTh 3HAYCHUS [JIMH JIMHEWHBIX ODIIEMEHTOB (UTYyp M WX OTHOIICHHUS,
rpagycHyro mepy yrioB oT 0° go 180°, mpumensis onpeaeneHusi, CBOMCTBA U MPU3HAKU
GUTryp ¥ MX 3JIEMEHTOB, OTHOIICHHS GUTYp (PaBEHCTBO, MOA00HUE, CHMMETPHUH, TIOBOPOT,
napajuieNibHbINA MEPEHOC);

* ONIEPUPOBATh C HAYAIHHBIMH TOHSATHUSMU TPUTOHOMETPUU U  BBHITIOJIHATH
AJIeMEHTapHbIE ONepaliy HaJl QYHKIMUSIMU YTJIOB;

* IOKa3bIBaTh TCOPEMBI;

* pemiaTh 3a/1a4M HA J0KA3aTeIhCTBO, OMHUPAsICh HAa M3yYCHHBIE CBOWCTBA QUTYp U
OTHOIIECHUHN MEXIY HUMU U IPUMEHSIS U3YyUEHHBIE METO/IbI IOKA3aTENbCTB;

* pemaTh HECJIOXKHBIC 3aJa4d Ha TOCTPOCHHE, MPUMEHSS OCHOBHBIC aJTOPUTMBI
MMOCTPOEHUS C TIOMOIIBIO IIUPKYJIS U JIMHCHKHY;

* pemiaTh IPOCTEUITNE TNIAHUMETPUYECKHE 3a/1a4l B TPOCTPAHCTBE.

Buvinycknuk nonyuum 603mMoxicHOCMYb !

* 061a0emb Memooamu peuleHus 3a0ay Ha BbIYUCIEHU U OOKA3AMenbCmBa:
MemooomM Om NPOMUBHO20, MeMmOoOOM No00OUsL, MemoooM nepedopa Bapuanmos u
MEmMOOOM 2e0MempudecKux Mecm mouex,

* npuobpecmu  onvlm NPUMEHEHUAAN2eOPAUIecKo20 U  MPUSOHOMEMPUYECKO20
annapama u uoetl O8UNCEHUs NPU PEeUleHUU 2e0MemMPUIeCcKUx 3a0ay;



* 061a0emsb MpPAOUYUOHHOU CXeMOU peuleHusi 3a0ady HAd NOCMPOeHUe C NOMOUbIO
YUPKYIA U TUHEUKU. AHANIU3, NOCMPOEHUe, 00KA3AMENbCMBO U UCCIe008AHUE;

* Hayuumucs pewamb 3a0ayu Ha
NOCMPOEHUEMEMOOOM2EOMEMPULECKO2OMECTNAMOYEKUMEMOOOMNOO00US;

* npuoOpecmu onvim UCCAe008AHUS CEOUCMBNIAHUMEMPULECKUX PU2yp ¢ NOMOWBIO
KOMNBbIOMEPHBIX NPOCPAMM,

* npuoOpecmu OnviM GLINOJIHEHUS NPOEKMO8.

N3mepenue reoMeTpu4eCKUX BeJTHIUH

BrinyckHuk Hay4uuTcs:

* HCIIOJIb30BaTh CBOMCTBA U3MEPEHHUS JJINH, TUIONIAeH U YTJIOB MPU PEIICHUHU 3a1a4
Ha HaXOXJEHUE [IJIMHBI OTPE3Ka, JJUHBI OKPYXHOCTH, IJIMHBI JYTH OKPY>KHOCTH,
IpaxyCHON MEpHI yIila;

* BBIYUCIIATh IUIOIIAJIM TPEYTOJbHUKOB, MPSIMOYTOJbHUKOB, MapajieJiorpaMMOB,
Tpaleuun, KpyroB U CEKTOpPOB;

* BBIUKCIISITh JUIMHY OKPY>KHOCTH, JJIMHY IYTH OKPY>KHOCTH;

* BBIYHMCIISITh JIJTMHBI JIMHEHHBIX AJIEMEHTOB (PUTYP M UX YTJIbI, UCIIOJIB3YS (hOPMYJIbI
JUTUHBI OKPY>KHOCTHU U JIJTUHBI YT OKPY>KHOCTH, POPMYJIBI TUIOIIaneH puryp;

e pemiath 3aJayd  Ha JIOKa3aTeJbCTBO C HCIOJIb30BaHHEM (HOPMYIT JIJTUHBI
OKPY>KHOCTH M JUIMHBI JTyTH OKPYKHOCTH, (hopMyII mrommaaci huryp;

* pemaTh MPAKTUYECKHUE 3aJayd, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIMYUH (MCIOJIB3Ys IPU HEOOXOAMMOCTH CIIPABOYHUKU U TEXHUUECKUE CPEJICTBA).

Buinycknuk nomyuum 603moxicHocms HAyyumuvcsi:

* BLIYUCTIAMDb NIOWAOU PUSYP, COCMABIEHHBIX U3 08YX UIU OOJlee NPAMOY20bHUKOS,
napaiienocpammos, mpey2oabHUKo8, Kpyaa u cexmopa,

* BLIYUCTIAAMb NIOWAOU MHO20Y20/IbHUKO8, UCNOIb3YSl OMHOULEHUS. PABHOBEIUKOCHIU U
PAaBHOCOCMABIEHHOCHU,

* NPpUMEHAmMb aNeeOpaudecKull U mpuecoHOMempuyecKull annapam u uoeu 0BUHICeHUs.
npu peuleHuy 3a0ay Ha 8bl4UcieHue niowadel MHO20Y20IbHUKOS.

Koopaunarsl

BrinyCKHUK HAy4YUTCS:

* BRIYHUCIISITh JIJTMHY OTPe3Ka M0 KOOPAUHATAM €r0 KOHIIOB; BBIUUCIISTH KOOPAUHATHI
CepeINHbI OTPEe3Ka;

* UCIIOJIb30BaTh KOOPJAWMHATHBIM METOJ IS M3Y4YEHUS] CBOMCTB MPSIMBIX U
OKPYKHOCTEM.

Buinycknuxnonyuumeosmodcnocme:

* 061a0emb  KOOPOUHAMHLIM —~ MeMmOoOOM  peuenusa3’ao0ay Hdad  BblYUCAeHUS U
00Ka3amesibCmaeo

* npuoOpecmu  ONLIMUCNONL308AHUSL  KOMNLIOMEPHBLIX NPOSPAMM OISl  AHAAU3A
YACMHBIX CTIY4UAe8 83AUMHO20 PACHOJIONCEHUSL OKPYHCHOCEU U NPAMbBIX,

* npUOOpecmuU ONbLIMBLINOIHEHUS NPOEKMOBHA meMmy «IIpumenerue KoopoOUHamuHo2o
Memooa npu peueruu 3a0ad Ha 8bIYUCIeHUS U OOKA3AMENbCMEa».

BekTopsl

BpinyCKHUK HAy4IUTCS:

* ONEPUPOBATH C BEKTOPAMH: HAXOJUTh CYMMY U pa3HOCTh JIByX BEKTOPOB, 3aJJaHHBIX
F€OMETPUYECKH, HAXOJUTh BEKTOP, PaBHBIN MPOU3BECHUIO 33IaHHOTO BEKTOPA HA YKCIIO;

* HAXOJUTh JIJII BEKTOPOB, 3aJaHHBIX KOOPJIMHATAMM: JAJIMHY BEKTOpa, KOOPAUHATHI
CYMMBI U Pa3HOCTH JBYX U 00JIee BEKTOPOB, KOOPAWHATHI MPOU3BEICHHS BEKTOPa HA YKCIIO,



IPUMEHSIS pu HEOOXOINMOCTH coyeTaTeabHBIHI, IIEPEMECTUTEIILHBIN 51
pacrpeeTuTeIbHbIN 3aKOHBI;

* BBIYMCISATH CKAISIPHOE MTPOM3BEICHNE BEKTOPOB, HAXOIUTh YT0JI MKy BEKTOPaMH,
yCTaHABIUBATh MEPICHANKYISIPHOCTD TIPSIMBIX.

Buvinyckrux nonyuumeozmodircHocme !

* 061a0emb BEKMOPHbIM Memoo0oM Ol peuleHus 3a0a4 HA BblYUCTIeHUs U
0oKazamelbCmed,

* npuobpecmu onvlm GbINOJHEHUsL NPOEKMO8.

JInuHOCTHBIE, MeTanpeIMeTHbIE U NPeIMeTHbIE Pe3yJbTaThl 0CBOEHHS YU4eOHOI 0
npeamera «I'eomerpus»

N3ydeHne reoMeTpuu 1o JaHHOM MporpaMMe crocoOCcTBYeT (OPMUPOBAHUIO Y
YUYaIMXCs TMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX PE3YIbTATOB 00YUYEHUS,
COOTBETCTBYIOIIUX TPEOOBaHUAM (heIepaIbHOrO TOCYAapCTBEHHOTO0 00pa30BaTEIbHOTO
CTaH/apTa OCHOBHOI'O OOLIEro 0Opa3oBaHusl.

B3anMocCBs3b pe3ynbTaTOB OCBOEHHUS NpeaMeTa «MaTeMaTHKa» MOKHO CUCTEMHO
MpeACTaBUTh B BUJe cxembl. [Ipu 3ToM 0003HaueHue JIP yka3biBaeT, 4TO MPOJBUKEHUE
yydaluxcs K HOBbIM 00pa30BaTeNbHBIM pe3yIbTaTaM MIPOUCXOIUT B COOTBETCTBUU C
JIMHUSAMH PA3BUTHUS CPEACTBAMHU MPEIMETA.

JINYHOCTHBIE pe3yJIbTAThI:
1) BOCIIUTaHUE POCCHUMCKOW TI'PaXJAHCKOW HIACHTUYHOCTHU: IMATPUOTU3MA, YBAXKEHUS K

OtedecTBY, OCO3HAHUS BKJIa/1a OTEUECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOW HAYKU;

2) OTBETCTBEHHOE OTHOIIEHWE K YYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIMIUXCS K
CaMOpPa3BUTHUIO U CaMOOOPAa30BaHUIO HA OCHOBE MOTUBALMU K OOYYEHHUIO U IO3HAHUIO;

3) OCO3HaHHBIM BBHIOOP M TOCTPOEHUE JalbHEWIIe WHAUBUAYAJbHONH TpaeKTOPHUU
oOpa3zoBaHusi Ha 0a3e OpPHEHTHPOBKM B MHpe mpodeccuii M npodeccruoHanbHbIX
IPEANOYTEHUH C YUETOM YCTOMYMBBIX [TO3HABATEIBHBIX HHTEPECOB, a TAKKE HA OCHOBE
(OpMHUpPOBaHUS YBAXKUTEJIBHOTO OTHOLIEHHUS K TPYAY, Pa3BUTHE OIbITa y4acTus B
COLIMAIBHO 3HAYUMOM TPY/IE;

4) yMEeHHE KOHTPOJUpPOBaTh IMpOLECC M pe3yabTaT ydyeOHOM U MaTeMaTH4eCKOH
NEeSATENbHOCTH;

5) KPUTHYHOCTH MBIIIJICHUS, UHUIMATUBA, HAXOAYUBOCTb, AKTHUBHOCTb IPU PEIUIECHUU
reOMETPUYECKUX 3a/aY.

Cpedcmeom 0ocmudiceHus IMux pe3yibmamos s6JAemcs:
- CHCTeMa 3aJlaHuil y4eOHUKOB;
- TIPEICTaBJIICHHAs B y4eOHWKaX B SBHOM BHJE OpraHU3alMs Marepuana Iio
PUHITUITY MUHIMAKCA;
- HCIOJIb30BaHUE COBOKYITHOCTH TEXHOJIOTHH, OPUCHTUPOBAHHBIX HA Pa3BUTHE
CaMOCTOSITEILHOCTH ¥ KPUTUYHOCTH MBIIIJICHUS: TEXHOJOTHUSI MPOOIEMHOTO
JIMAJIora, TEXHOJIOTHS IPOAYKTUBHOTO YTEHUS, TEXHOJIOTUSI OIICHUBAHUSI.

MeTanpeaMeTHbIe Pe3yJIbTAThI:



1) yMeHHE CaMOCTOSATEIbHO ONPEACIIATH LIeJIM CBOEr0 OOYUYEeHHUs], CTABUTh U
dbopMynHrpoBaTh 17151 ceOst HOBBIE 3a/]aHus B y4€0e, pa3BUBaTh MOTHBBI U HHTEPECHI
CBOEH MMO3HABATEJIBHOW 1€ TEIbHOCTH;

2) yMEHHE COOTHOCUTH CBOU JEHCTBUS C IIJIAHUPYEMBIMH PE3YJIbTATaAMH, OCYIIECTBIATh
KOHTPOJIb CBOEH JIESITEILHOCTH B ITPOLIECCE JOCTHUKEHUS PE3YJIbTATA, ONPEIECIIATh
CrocoOBI IEUCTBUM B paMKax MPEIJIOKEHHBIX YCIOBUN U TpeOOBaHMUIA,
KOPPEKTUPOBATh CBOU JICUCTBUS B COOTBETCTBUU C U3MEHSIOLIECHCS CUTYallUEN;

3) yMeHHue OnpeNensaTh MOHATHUS, CO3/1aBaTh 0000IIEHNS, yCTaHABINBATh aHAJIOTUH,
KJIacCU(UIIMPOBATH, CAMOCTOATEILHO BRIOMPATh OCHOBAHUS M KPUTEPUU JIJISI
KJaccupuKaIum;

4) yCTaHaBJIMBAaTh IPUYNHHO-CIEICTBEHHBIE CBSI3H, IPOBOAUTH JOKA3aTEIbHOE
paccyxJIeHue, yMO3aKiItoueHue (MHIYKTUBHOE, I€AYKTUBHOE U 110 aHAJIOTUH) J1eNaTh
BBIBO/IbI;

5) YMEHHE WUTIOCTPUPOBATH U3YUYCHHBIC MOHATHUS U CBOMCTBA (DUTYD, ONIPOBEPraTh
HEBEPHBIE YTBEPKICHUS,

6) KOMIIETEHTHOCTb B 00JIACTU HUCIIOIb30BaHUS HH(DOPMAITMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHH;

7) TepBOHAYaJIbHBIC MIPEACTABICHUS 00 MIESIX U O METOJaX FT€OMETPHUH Kak 00
YHUBEPCAJIBHOM SI3bIKE€ HAYKHU U TEXHUKH, O CPEACTBAX MOAECIUPOBAHUS SBICHUN U
IIPOLIECCOB;

8) yMeHHE BUJIETh FT€OMETPUYECKYIO 331a4y B KOHTEKCTE MPOOJEMHOM CUTyalluu B
OPYTUX NUCUUIUIMHAX, B OKPYKAIOIIEH KU3HH;

9) yMeHHE HaXOJIUTh B PA3TUYHBIX UCTOUYHUKAX MH(DOPMAITUU, HEOOXOIUMYIO TS
pelieHrst MaTeMaTUUEeCKUX TPo0JIeM, U MPEACTaBIATh €€ B MOHATHOU (hopme,
MPUHUMATh PENICHHUE B YCIOBUSIX HETIOTHOW UM M30BITOYHOMN, TOYHON MU BEPOSITHOU
uH(bOopMaIINH;

10) yMeHHE NOHUMATh U UCHOJIb30BATh MATEMATUYECKHE CPEJICTBA HATJISIHOCTH (UEPTEXH,
TaOJIUIIbI, CXEMBI U JIP.)JIs1 WIUTIOCTPALIMK, HHTEPIPETAIINHU, apTyMEHTAIlUY;

11) yMEHHE BBIIBUTATh TUIIOTE3bI MPU PEIICHUH 33/1a491 U TIOHUMATh HEOOXOIUMOCTh UX
IIPOBEPKH;

12) HIOHUMAHUE CYIIHOCTH aITOPUTMUUYECKUX MPEINUCAHUN U YMEHUE JECHCTBOBATH B
COOTBETCTBHHU C ITPEIIIOKEHHBIM aITOPUTMOM.

IIpenmeTHBbIE pe3yJIbTATHI:

1) oco3HaHWeE 3HAYEHUS TEOMETPHH JIJIsl TIOBCEHEBHOM KU3HH YCIIOBCKA,;

2) TpeACTaBICHHUE O TEOMETPUH Kak cpepe MaTeMaTHIeCKOn JIeATEIbHOCTH, 00 dTamnax eé
pa3BUTHSA, O €€ 3HAYUMOCTH JJIS1 PA3BUTHS LIMBUJIN3ALINM;

3) pasBuTHE YMEHUI1 pab0OTaTh C Y4COHMKOM MAaTEeMaTHYECKUM TEKCTOM (aHAJIM3UPOBATh,
U3BJIEKaTh HEOOXOIUMYIO0 HH(POPMALMIO), TOUHO U TPAMOTHO BBIPAKATh CBOU MBICIIH C
IIPUMEHEHHEM MATEMATUYECKON TEXHOJIOTUU U CUMBOJIMKH, TPOBOAUTD
KJ1accu(UKaIuu, JIOrHueckue 000CHOBAHUS;

4) BnaneHue 0A30BBIM MOHSATHIHBIM aIllapaTOM 10 OCHOBHBIM pa3JieliaM COACPIKAHNUS;

5) cucremaTudecKkue 3HaHHS O PUTypax M UX CBOWCTBAX;

6) mpakTUYEeCKH 3HAYMMBbIC FCOMETPUICCKHE YMEHUS M HABBIKHM, YMEHUE MPUMEHSTh UX K
PELIEHUIO TEOMETPUUECKHUX U HEFEOMETPUUECKUX 3a/1a4, & UMEHHO:

- u300paxarh QUrypbl Ha MJIOCKOCTH;
- HUCIIOJIb30BATh FT€OMETPUUECKUM SA3BIK ISl ONUCAHUS TPEAMETOB OKPYKAIOIIETO
MUpa;



- W3MEPSTh JUIMHBI OTPE3KOB, BETMYUHBI YTJIOB, BEIYUCIATH IUTOMIAIN (DUTYD;

- pacmo3HaBaTh M U300pakaTh paBHBIC, CHMMETPUYHBIC U TTOJI00HBIC (DUTYPHI;

- BBITMIOJIHATH TOCTPOCHUS TEOMETPUUECKUX (PUTYD C MTOMOIIBIO ITUPKYJIS U
JINHEHKH;

- YUTaTh U UCTOJIb30BaTh MHGOPMAIIHIO, TIPEJICTABIICHHYIO HA YePTEkKaX, CXeMax;

- TMPOBOJIUTH MPAKTUUECKHUE PACUETHI.

Coaep:xxanmne Kypca reomeTpum 7-9 kjiaccos.

Ilpocmeiimiue 2eomempuueckue uzypoi

Touka, npsamas. OTpe3ok, Jiyd. Yrou. Buasl yrnoB. CMeXHbIE U BEPTUKAJIbHBIE YTJIbL.
buccekrpuca yria.

Ilepecekarommecss u mnapaienbHble npsmble.  llepneHauKyJsipHble  NpsMBIE.
[Tpu3Haku napamienbHOCTH NpsAMbIX. CBOMCTBA MapaieNbHbIX TPAMBIX. [leprnieHIuKysp
Y HAKJIOHHAS K IIPSMOM.

Mmnozoyzonvnuku

Tpeyronsuuku. Buasl TpeyroiabHukoB. Meauana, OucceKTpurca, BbICOTA, CPEIHSSA
JUHUA TpeyroiabHuka. [Ipu3HakuM paBeHCTBA TPEYroiabHUKOB. CBOMCTBA M NPU3HAKU
paBHOOEIPEHHOr0 TpeyrojibHuKa. CepeMHHBIN nepneHAuKysap orpe3ka. Cymma yriioB
TpeyroJibHUKa. BHelHue yribl TpeyroyibHuka. HepaBeHcTBO TpeyronbHuKa. COOTHOLIECHHUS
MEXIy CTOPOHAMU U yriaMu TpeyrojbHuka. Teopema [ludaropa.

[Tono6HbIe TpeyronbHuKU. [Ipu3Haku nogooust TpeyronbHUKOB. Touky nepeceuenus
MeaHuaH, OHMCCEKTPUC, BBICOT TPEYrOJIbHUKA, CEPEAUHHBIX MEPHEHIUKYISIPOB CTOPOH
TpeyronbHuKa. CBONCTBO OMCCEKTpUCH TpeyronbHuka. Teopema daneca. Merpudeckue
COOTHOILIEHHUS B NMPSIMOYTOJBHOM TPEYroiabHUKE. CUHYC, KOCHHYC, TAHIE€HC, KOTAHI'€HC
OCTPOr0 yrila MPSMOYTOJILHOTO TpeyrojbHuka U yriaoB oT 0 mgo 180. ®dopmyisl,
CBSI3BIBAIOIINE CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHI€HC OJHOTO M TOTO € yria. PemieHue
TPEYTOJIBHUKOB. Teopema CUHYCOB U TeopeMa KOCUHYCOB.

UYerpipéxyronpauku. [lapamienorpamm. CBOKCTBA M NMPU3HAKU NMApAJLIEIOTPaMMA.
[IpssmoyronbHHK, poMO, KBajapaT, UX CBOWCTBA W mpu3Haku. Tpamernusa. CpemaHss TUHUSA
Tpaneuuy u €€ CBOMCTBA.

MHoroyronbHuku. Bellykiible MHOroyrogbHUKH. CymMMa yIJIOB  BBIIYKJIOTO
MHOT'OYTOJIbHUKA. [[paBUiIbHBIE MHOTOYTOJIBHUKH.

Okpyscnocms u kpye. I'eomempuueckue nocmpoenus

OKpy HOCTb M Kpyr. DJIIEMEHTBI OKPYKHOCTH M Kpyra. LleHTpanbHble U BIMCaHHbBIE
yribl. KacarenbHas K OKpPY’KHOCTH M €€ CBOWMCTBA. B3auMMHOE pacmnosoKeHue npsiMou u
OKpykHOCTH. OnucaHHas M BIUCAaHHAs OKPYKHOCTH TpPEYroJbHUKA. BnucaHHble u
ONMCAHHbIE YETHIPEXYTOJIbHUKHA, UX CBOWCTBA M NPU3HAKWA. BIMCaHHBIE W ONMCaHHbIC
MHOT'OYT'OJIBHUKH.

I'eomerpuueckoe Mecto Touek (I'MT). CepenuHHbIl NEpHEHAUKYISIP OTpe3Ka U
ouccexrpuca yria kak [MT.

['eomeTpuueckne NOCTPOCHUS LUPKYyJEeM M JUHEHKOW. OCHOBHBIE 3aJauyd Ha
IIOCTPOCHHUE: IOCTPOCHUE yIJIA, PABHOIO JAHHOMY, IIOCTPOCHHE CEPEAMHHOIO
NEPNEHNUKYJISIpa JTaHHOTO OTPE3Ka, MOCTPOCHHUE MPSIMOM, MPOXOMSIIEH 4Yepe3 NaHHYHO
TOYKY U MEPHEHAUKYISIPHON JTaHHOM MPSMOM, MOCTPOCHHE OMCCEKTPUCHI JAHHOTO yria.
IlocTpoenue TpeyroapHHKa 1O 3aJaHHBIM aneMeHTam. Mertox I'MT B 3amadax Ha
IIOCTPOCHHUE.



H3mepenue zeomempuueckux enuyun

JlnuHa otpe3ka. PaccrosiHne Mexay AByMs Toukamu. PaccTtositHue OT TOYKM 10
npsMoi. PaccTostHue Mexay napajuielIbHbIMUA PSMbIMHU.

[TeprmeTp MHOTOYTOJIbHUKA.

JInuHa OKpyKHOCTHU. [[MMHa nyru OKpy>KHOCTH.

I'panycnas mepa yriia. BennurHa BHIMCaHHOTO yTJIA.

[Tonatuss miom@aau MHoOroyroibHuka. PaBHoBenukue Qurypel. Haxoxnenue
IUIOIIAIH KBAIPATa, MPSMOYTOJIbHUKA, MAPAIIIENOTPaMMa, TPEYTOJbHUKA, TPACLIAH.

[Tonsitue mnomanu kpyra. [lnomans cekropa. OTHOIIEHUE TIOMAACH TOTOOHBIX
duryp.

/lekapmogvie KOOpOUHamvl Ha NJIOCKOCHU

dopmyna pacCTOSHUS MEXIy AByMs Toukamu. KoopauHaTel cepelrHBbl OTpEe3Ka.
VYpaBuenue ¢purypsl. YpaBHEHUS OKPY>KHOCTH U NMPSMOM. YTI0BOM KO PUIIEHT NPsSMOH.

Bexkmopowi

[Tonsatue Bektopa. Moaynbs (anuHa) Bektopa. PaBHbie BekTophl. KosnmmHeapHbie
BekTOpbl. KoopauHaTel BekTopa. Cl0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOPA
Ha yucio. CkamsapHoe Mpou3BeAeHne BEKTOPoB. KocuHyc yria Mex1y AByMsl BEKTOpaMH.

I'eomempuueckue npeodpasosanusn

[Tonsitue o npeobpazoBanuu purypsl. JIBmkenne purypsl. Bumasl aBuxeHusiGurypsor:
napajuieNIbHbI IEPEHOC, 0CEeBasi CUMMETPUS, IEHTpaJbHAasi CHMMETpPHS, IOBOPOT. PaBHbIE
¢urypsl. ['omoterus. [logobue puryp.

Inemenmul 102uKU

Onpenenenne. Akcuombl W TeopeMbl. JlokazaTenbcTBO. Jl0Ka3aTenbCTBO OT
npotuBHoro. Teopema, oOpatHas naHHOW. HeoOxoammoe M J0CTaTOYHOE YCIOBHSL.
YnoTpebaeHue JIOrH4ecKux CBI30KeCIU..., MO ..., Mo20d U MOAbKO mo2od.

I'eomempus ¢ ucmopuueckom pazeumuu

N3 ucropuu reomerpun, «Havana» EBkinna. Mcropus nsitoro nocrynara EBkimaa.
Tpuronomerpuss — Hayka 00 H3MEpEHHHM TpeyroibHUKOB. [locTpoeHue MpaBUIIbHBIX
MHOT'OYTOJIbHUKOB. Kak 3apoaunack uaes KOOpIHar.

H.N. Jlo6auerckuii. JI. Ditnep. @anec. [Tudarop.

IIpumepHoOe TeMaTHYeCKOe IUIAaHUPOBaHue. ['eomerpus. 7 Kiaacc
(2 yaca B HezeltO, Bcero 68 4acon)
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.
s XapaKkTepuCcTHKA OCHOBHBIX BU/0B
S Conep:xanue yueOHOIo KosanuyecTBo
z = AeSITeIbHOCTH YYCHUKA

s MaTepHaJia 4acoB . o
T = (Ha ypoBHe y4eOHBIX el CTBHI)

=

I'naea 1
IIpocreitmme
P 12

reomerpu4yeckue purypol
M MX CBOiicTBa

1 Touku u mpsiMbIe 1 Ilpusooumsv puMepbl FTEOMETPUUECKUX

2 OTpe30K U €ro JIMHa 2 uryp.

3 Jly4. Yromn. 3mepenue yrion 2




XapaKTepncTnKa OCHOBHBIX BH/10B

=
s g
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== varepuajia Hacon (Ha ypoBHe y4eOHBIX JeHCTBHUIH)
=
4 CMexHbIE U BEPTUKAJIbHBIE 3 Onucvieams TOUKY, IPAMYIO, OTPE30K, JIy4,
YTJIBI yrod.
5 [leprieHANKYJISIPHBIE TIPSIMBIC 1 Popmymuposamo:
onpeodeneHusi: paBHBIX OTPE3KOB, CEPEIHHbI
AKCHOMBI 1 OTpE3Ka, paCCTOSHHUA MEXKTY IBYMSI TOYKaMH,
TToBTOpeH™ e H 1 JOTIOJIHUTENBHBIX Jy4el, pa3BEPHYTOrO yria,
CHCTEMATH3AIHS YIeBHOTO PaBHBIX yTJI0B, OUCCEKTPHUCHI YIIIa, CMEXHBIX
MaTepraa Y BEPTUKAJIbHBIX YTJIOB, IEPECEKAIOIINXCS
MPSIMBIX, EPIEHIUKYIISIPHBIX MPSIMBIX,
KonTtpossHas padora Ne 1 1 NEPIEHANKYJIAPA, HAKIIOHHOM, pACCTOSHUSA OT
TOYKH JI0 IPSIMON;
ceoticmaa: PacIoyioKeHUs TOUEK Ha TIPSIMOH,
U3MEPEHHUsI OTPE3KOB U YIIJIOB, CMEXKHBIX U
BEPTUKAJIBHBIX YTJIOB, IEPIIEHANKYIISIPHBIX
MPSIMBIX; OCHOBHOE CBOMCTBO MPSIMOH.
Knaccugpuyuposams yriol.
/loka3zvleamsb: TEOPEMBI O NIEPECEKAIOIINXCS
MPSIMBIX, O CBOMCTBAaX CMEXHBIX U
BEPTUKAJIBHBIX YIJIOB, O €IMHCTBEHHOCTH
MPSIMOH, EePIIEHANKYIAPHON JaHHOH (CIydvaid,
KOTJ[a TOYKA JISKHUT Ha TAHHOW TIPSIMOi).
Haxooumw niavHy oTpeska, TpagyCHYI0 Mepy
yTJla, UCIIOJIb3Ysl CBOMCTBA UX U3MEPEHU.
H306pasicams ¢ TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB reoMeTpHuecKre QUryphl:
OTpPE30K, JIy4, YToJl, CMEXKHBIE U
BEPTHUKAJIbHBIE YIJIbl, IEPIIEHIUKYJISPHBIE
MIPSIMBIE, OTPE3KU U JIyYH.
Iosacuams, 4TO TaKOE AKCUOMA, OIIPEEIICHUE.
Pewams 3a1aun Ha BBIYKUCIICHUE U
JI0Ka3aTelIbCTBO, MPOBO/II HEOOXOAUMbIE
JI0Ka3aTeNIbHbIE PACCYKICHUS
I'naea 2 20
TpeyroabHukn
7 PaBHBIE TpEYTrONBHUKH. 3 Onucvleams CMBICI TIOHATUS «PABHBIE
BericoTa, mennaHna, ¢uryps». [IpuBoUTH TPUMEPHI PaBHBIX
OucceKkTpuca TpeyrojibHUKa ¢uryp.
8 [TepBELA # BTOPOH MPH3HAKE 5 U3006pasxcams 1 HAXOAUTH HA PUCYHKAX
DABEHCTBA TPEyTOMBHAKOR PaBHOCTOPOHHUE, pABHOOEPEHHBIE,
MPSIMOYTOJIbHBIE, OCTPOYTOJIbHBIE,
9 PaBHoO€epeHHbINH 4 TYIOYT'OJIbHBIC TPEYTOJJbHUKH U UX 3JIEMCHTHI.
TPEYTOJIbHUK U €ro CBOKCTBA Knaccugpuyuposams TpeyronbHUKY IO
10 | IIpu3Haku paBHOOEAPEHHOTO 2 CTOpOHaM 1 yryiam.
TPeyroNbHIKA Dopmynuposamy:
onpeodeneHusi: OCTPOYTOJILHOTO,
11 Tpernii mpu3HaK paBeHCTBA 2 TYyHOYT'OJIBHOTO, IIPSIMOYT'OJIBHOTO,
TPEYIroJIbHUKOB pPaBHOOEAPEHHOT0, PABHOCTOPOHHETO,
12 TeopeMsl 1 Pa3HOCTOPOHHETO TPEYTOJILHUKOB;




XapaKTepncTnKa OCHOBHBIX BH/10B
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=
[ToBTOpenue u 2 OHMCCEKTPHUCHI, BEICOTHI, MEIHAHbI
cHCTeMaTHu3anus y4eOHOro TPEYTOJIbHUKA; PAaBHBIX TPEYTOJIbHUKOB;
MaTepuana CEpEMHHOIO MEePIeHIUKYIIspa OTPE3Ka;
KonTtponpHas padora Ne 2 1 TICpUMETpa TPEYTOILHHKA,
ceolicmea: paBHOOEIPEHHOTO TPEYTOJILHUKA,
CEpEMHHOrO MEPHEeHINKYIIsIpa OTPE3Ka,
OCHOBHOT'O CBOWCTBA paBEeHCTBA
TPEYrOJLHUKOB;
NpU3HAaKy: paBEHCTBA TPEYTOJIbHUKOB,
PaBHOOEPEHHOT O TPEYTOJIbHHKA.
Jloka3vieams TEOPEMBI: O €IMHCTBEHHOCTH
MPSIMOM, IEPIIEHIUKYJIIPHON JaHHOH (ciyuai,
KOTJIa TOYKA JISKUT BHE TAHHOW MPSMOiA); TpU
MpU3HAKa PABEHCTBA TPEYTOJIbHUKOB,;
MIPU3HAKH PABHOOEPEHHOTO TPEYTOJIHHHKA;
TEOpPEMBI O CBOWCTBAX CEPEINHHOTO
NePIICHANKYIIApa, PAaBHOOCAPEHHOTO U
PaBHOCTOPOHHETO TPEYTOJILHUKOB.
Paszvacnams, 4To Takoe TeOpeMa, ONMHUCHIBATh
CTPYKTYpy TeopeMbl. OOBICHATH, KaKyIO
TEOpEeMY Ha3bIBAIOT OOPATHOW NaHHOM, B YEM
3aKIJII0YAETCSl METOJ] I0Ka3aTenbCcTBa OT
npoTUBHOro. [IpUBOAUTE IPUMEPEI
UCTIOJIB30BAaHUS 3TOTO METO/A.
Pematsb 3a1a4n Ha BEIYUCIICHUE U
JI0Ka3aTeNbCTBO
I'naea 3
IMapanaeabHbie npamMbie. Cymma 15
YIVIOB TPeyroJibHUKa
13 | [MapamnenbHBIE IPSMBbIE 1 Pacnosznasams Ha uepTexax mapaieabHbIC
14 [Tpu3Haky mapamienbHOCTH 2 TPAMBIC. .
IPAMEIX N300pakaTb ¢ HOMOIIBIO JINHEHKHU U
yTOJIbHUKA TTapauIeIbHbIC MPSIMBIE.
15 | CpoiicTBa nmapamienbHbIX 3 Onucwviéams yTIbl, 00pa30BaHHBIC TIPH
IPSIMBIX MEPECEUCHUU IBYX MPSIMBIX CEKYIIICH.
16 CyMMa yTJI0B TPEyroJibHUKa 3 Dopmynuposarns:
onpeodeneHus: TAPAIIICITBHBIX TPSIMBIX,
17 HpsaMoyronbHEIH PaCCTOSHUS MEXy NapajlieIbHbIMU
TPEYrOJIbHUK NPAMBIMH, BHEILIHETO yTIJIa TPEYyrOJIbHUKA,
18 | CgoiicTBa MPSIMOYTOJIBLHOTO 2 THIOTCHY3BI 1 KaTeTa,
TpeyroNbHUKA ceoticmea: mapaiieNbHbIX MPSMBIX; YTJIOB,
00pa3oBaHHBIX IPU NEPECEUCHUN
TlosTopenne u 1 HapauIENbHbIX PAMBIX CEKYILEHN; CyMMBI
CHCTEMaTH3AIHS yIeOHOTO YJIOB TPEYToJbHUKA; BHEIIHETO YIIa
Mateprala TPEYTOJIBLHUKA; COOTHOIIEHUH MEXTY
KonTtponbnas padora Ne 3 1 CTOpPOHAMHM U yrjlaMM TPCYIrOJIbHUKA,

IPSIMOYTOJIBHOTO TPEYTOJIbHUKA; OCHOBHOE
CBOMCTBO MapauIeTbHBIX MPSIMBIX;
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NpU3HAKU: TIAPATUIETBHOCTH MPSIMBIX,
paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJIHHHUKOB.
Jlokazvieams. TEOPEMBI O CBOMCTBAX
napajieNIbHBIX MPSMBIX, O CYMME YIJIOB
TPEYroJbHUKA, O BHEIIHEM yTJIe
TpeyrojbHUKa, HEPABEHCTBO TPEYTOJbHUKA,
TEOPEMBI O CPAaBHEHUHU CTOPOH U YTJIOB
TPEyrojbHUKa, TEOPEMBI O CBOMCTBAX
MPSIMOYTOJILHOTO TPEYTOJIbHUKA, IPU3HAKH
napasuieJIbHBIX MPSMBIX, pABEHCTBA
MPSIMOYTOJIBHBIX TPEYTOIbHUKOB.

Pewams 3ana4n Ha BEIYUCIECHUE U
JI0Ka3aTeNIbCTBO
I'nasa 4
OKpYyKHOCTb U KpYT. 17
I'eomeTpuyeckue mMocTpoeHust

19 | I'eomeTpuyeckoe MecTo 2 llosachams, 4TO Takoe 3ajjauya Ha IOCTPOEHUE;

ToueK. OKPY>KHOCTb U KPYyT reomerpuueckoe mecto Touek (I'MT).

N [IpuBoaute npumepsr ' MT.
20 | Hekortopsle cBolCTBa 3 PHBOJ prMep N

H306pasicams Ha pUCYHKaX OKPY>KHOCTb U €&

okpy>kHOCcTH. KacaTenbHas k
3JIEMEHTBI; KacaTeIbHYI0 K OKPYKHOCTH;

OKPY>KHOCTH
OKpPY’XHOCTb, BHIUCAHHYIO B TPEYTOJIBHUK, 1

21 | OnucaHHas U BIMCAHHAS 3 OKPY>KHOCTb, OITMCAHHYIO OKOJIO HETO.
OKPY>KHOCTH TPEYIrOJbHHUKA OnuceiBaTh B3aMMHOE PACIIOJIOKEHNE

22 3amaun Ha TOCTPOEHHUE OKpYKHOCTH 1 HPAMOH.

Dopmynuposamun.:

23 Merox reomeTpuyecKkux MecT onpeoenenus; OKPYKHOCTH, Kpyra, UX
TOYEK B 3a/1a9axX Ha 3JIEMEHTOB; KacaTeIbHON K OKPY>KHOCTH;
II0CTPOCHHE OKPY>KHOCTH, OIIUCAHHOU OKOJIO
TloBTOpEHHE 1 2 TPEYroJIbHUKA, U OKPY>KHOCTH, BIIUCAHHOH B
CHCTEMATH3aLus y4eOHOro TpCYTONbHHUK,

Marepnana cgolicmea: CepeMHHOrO MEPIEeHANKYIIsIpa Kak
I'MT; 6uccekrpucs yria kak ['MT;
Kontponsnas padora Ne 4 1

KacaTeJIbHOW K OKPYKHOCTH; TMaMeTpa 1
XOpJbl; TOUKU IEPECEUECHUSI CEPETUHHBIX
NEPIEHINKYJIIPOB CTOPOH TPEYrOJIbHUKA;
TOYKH TIEPEeCeUeHUst OMCCEKTPUC YTIIOB
TPEYTOJIbHUKA;

NpU3HAKyU KacaTeJIbHOM.

Joxazwieams: TEOPEMBI O CEPEAMHHOM
NEPIIeHIUKYIIApE U OUCCEKTpUCe yTia KaK
I'MT;

0 CBOWMCTBaxX KacaTeJIbHOMH; 00 OKPYKHOCTH,
BIIMCAHHOM B TPEYTOJIbHUK, OITUCAHHON OKOJIO
TPEyTroJIbHUKA; IPU3HAKUA KACATEIbHOM.
Pewams 0CHOBHBIE 33/1a4M HA IOCTPOCHUE:
IIOCTPOEHUE YTJila, PABHOTO IaHHOMY;
IIOCTPOEHUE CEPEAUHHOIO NIEPIICHAUKYIISIPA
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JAHHOI'O OTpe3Ka; IOCTPOEHUE MPSIMOH,
MPOXOJIAIIEH Yepe3 JaHHYIO0 TOUKY U
MEePIEeHANKYISIPHON JaHHOW MPSMOI;
MOCTPOEHHE OMCCEKTPUCHI JAHHOTO yTJIa;
IOCTPOEHHUE TPEYTOJIbHUKA 110 ABYM CTOPOHAM
U YTy MEXJly HUMU; [0 CTOPOHE U IBYM
MIPUJICKAIIUM K HEH yriiam.
Pemarts 3a1aun Ha TOCTPOEHNE METOJIOM
I'MT.
Cmpoums TPEyTrOJIbHUK M0 TPEM CTOPOHAM.
Pewamp 3amaun Ha BEIYHUCICHHE,
JI0Ka3aTeJIbCTBO U MOCTPOEHUE
O0o0menne
U CHCTeMATH3alus 4
3HAHMH yYaLMXCH
YropakHeHus A7 TOBTOPEHHs Kypca 7 3
KJjlacca
KontponbHas padota Ne 5 1

IIpumepHoe TemMaTH4YecKkoe JIaHUpPoBaHue. ['eomerpus. 8 Kiace
(2 yaca B HezelO, Bcero 68 4acon)

<
a &
& XapakTepucTHKA OCHOBHBIX BUJI0B
S = Conepxanue yueOHOTo KoanuectBo
zZ = NesiTeIbHOCTH YYEeHUKA
= 5 MartepHaJia 4acoB 5 . .
g (Ha ypoBHe yueOHBIX JIeiicTBHII)
I'naea 1 22
YeTpIpEéXyroJbHUKH
1 YeThIpEXYTrOJbHUK U €70 2 lloacuamp, 4TO TAKOE YETHIPEXYTOIbHUK.
3JIEMEHTHI OnuceIBaTh 37IEMEHTHI YETHIPEXYTOJIBHUKA.
2 . Pacnosnasamye BBITIyKITbIE U HEBBIITYKIIbIE
[Mapannenorpamm. CBolicTBa 2 %
YETBIPEXYTOJILHUKH.
napajuiesaorpamma
H306pasxcams 1 HAXOIUTH HA PUCYHKAX
3 IIpu3Haku napanienorpaMmma 2 YEeTBIPEXYTOJIBHUKU Pa3HBIX BUJOB U UX
4 [IpsiMoyToNBHUK 2 OJICMCHTB!.
Dopmynuposamy:
5 Pomb 2 onpeodeneHus: IAPAIIIEIOTPaMMa, BBICOTHI
6 KBsazpar 1 napasuieJIorpaMMa; psiMoyToJIbHUKA, poMOa,
KBaJIpaTa; CPeAHEN JINHUM TPEYTOJIbHUKA;
KoutposnbHas padora Ne 1 1 TpaneLyy, BEICOThI TPANeLUt, CPEAHEN IMHUM
7 CpeﬂH;{;{ JIUHUS 1 Tpancuun; HCHTPAJIBHOT'O YTJIa OKPY’KHOCTH,
TPEyroibHUKA BIIMCAHHOTO YIJIa OKPY>KHOCTH; BHUCAHHOTO U
OMMUCAHHOTO YEThIPEXYTOJIbHUKA;
8 Tpanenus 4 pexy ’
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9 IlenTpanpHbIC U BOIUCAHHBIC 2 ceoticmea: mapajienorpaMmma, npsiMOyrojibHUKA,
YTIIBI pom0a, KBaapara, CpeHUX JIMHUNA TPEYTOJIbHUKA
U Tparenuy, BIUCAHHOTO yIJia, BIIMCAHHOTO U
10 | BrnucanHble U ONMCaHHbBIE 2 ParlCLiH, N yra,
.. OIHMCAHHOTO YETHIPEXYTOIbHUKA;
YeThIPEXYTONbHUKH
ApU3HAKU. TIapajuieIorpaMma, PsIMOYTOJIbHUKA,
Kontpospnas pabora Ne 2 1 pom0a, BIIMCAHHOI'O ¥ OIIMCAHHOTO
YeThIPEXYTOIBHUKA.
Jlokazvieamsb: TEOPEMBI O CyMME YTJIOB
YeThIPEXYTOJIbHUKA, O TPalyCHON Mepe
BIIMCAHHOTO YTJIa, O CBOMCTBAX U MpPU3HAKAX
napajenorpaMmma, npsiMoyrojibHHUKa, pomoa,
BIIMCAHHOTO U OTIMCAHHOTO YEThIPEXYTObHIKA.
Ilpumensams u3yueHHbIE ONpeACTICHUs, CBOWCTBA
U TIPU3HAKY K PEUICHUIO 3a71a4
I'naga 2 16
IToxo0ue TPeyroJiLHUKOB
11 | Teopema daneca. Teopema o 6 Dopmynuposams:
MIPONOPIIMOHATBHBIX OTPE3Kax onpedesieHue TIOT0OHBIX TPEYTOJIHHUKOB;
ceoticmea: MeJlnaH TPEyroJibHUKA, OMCCEKTPUCHI
12 | IlomoOHBIEC TPEYTOJIBHUKN 1 A pey ’ p
TPEYTroJbHUKA, EPECEKAIOIINXCS XOPI,
13 | [lepBblit mpu3HAK TOI00US 5 KacaTeNIbHOM M CeKyIleit;
TPEYroJIbHUKOB npu3HaKuy oJ00us TPEYroJIbHUKOB.
14 | Bropo# u TpeTHii mpu3HaKu 3 Hoxas bleamqe;:
NO0BUS TPEYTOTBHHKOB meopembi: dajieca, 0 NPOMOPUHOHATLHBIX
OTpe3Kax, O CBOMCTBAX MEAMAH TPEYroJIbHUKA,
KontpossHas padora Ne 3 1 OUCCEKTPUCHI TPEYTOJbHUKA;
cgolicmea: TIePECceKaAOINXCS XOP/I, KacaTeIbHOU
U CEKYIIEeH;
NpU3HAaKy TOJ00US TPEYTrOJIbHUKOB.
Ilpumensims U3y4eHHBIE OTIPENICIICHUS, CBOCTBA
U TIPU3HAKYU K PEUICHUIO 3a7a4
I'naea 3
Pemenue npsiMoyroJibHbIX 14
TPeyrojbHUKOB
15 | Metpuyeckue COOTHOLICHUS 1 Dopmynuposams.:
B IIPSIMOYTOJILHOM onpeodeneHus: CUHyca, KOCUHYCa, TAaHTEHCA,
TpPEYroJbHUKE KOTaHI€HCa OCTPOro yria MNpsSiMOYTroJbHOTO
TPEeYroJbHUKA;
16 | Teopema I[ludaropa 5 pey ’
c80licmaa: BEIPAKAIOIINE METPUUYECKHE
Kontponbsnas pabora Ne 4 1 COOTHOIIEHUS B IPSIMOYTOJIBHOM TPEYTOJIBHUKE
17 | Tpuronomerpuueckue 3 Y COOTHOUICHHS MY CTOPOHAMU U }
(byHKIIHM OCTPOro yria 3HAUEHUSIMU TPUTOHOMETPUIECKUX (DYHKIUH B
[IPSMOYTOTBHOTO ngMoyFOHBHOM TPEYTOJIbHUKE.
TpeyrombHIKa anucvléams TPUTOHOMETpHUECKHE (HOPMYIIBI,
BBIPAXKAIOIINE CBS3b MEKITY
18 | Pemenue npsMOyroiabHBIX 3

TPEYTrOJIbHUKOB

TPUTOHOMETPUUECKUMHU (QYHKIUSMHU OJTHOTO U
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KonrponsHas padora Ne 5 1 TOT0 K€ OCTPOro yIJa.
Pewams npsIMOyTObHBIE TPEYTOIEHUKH.
JHokazvieamn:
meopemy 0 METPUUYECKUX COOTHOLICHHUSX B
PSIMOYTOJIBHOM TPEYTOJIbHUKE, TEOPEMY
[Tudaropa;
@opmynel, CBA3BIBAIOIINE CUHYC, KOCUHYC,
TaHT€HC, KOTAHT'€HC OJTHOTO M TOTO K€ OCTPOTO
yria.
Bb1600umb 0OCHOBHOE TPUTOHOMETPUYECKOE
TOKIECTBO U 3HAUCHUS CHUHYCa, KOCHHYCa,
TaHTeHca ¥ KoTaHTeHca [yt yrios 30°, 45°, 60°.
Ipumensims U3y4eHHBIE ONIPEICIICHUS, TEOPEMBI
1 (GOPMYJIIBI K PEIICHHUIO 3a/1a4
I'nasa 4
MHOroyroJibHUKH. 10
ILiomaab MHOrOYroJIbHUKA
19 | MHOrOyrONbHUKH 1 loacuame, 4TO TaKoOE IUIOIIAL
20 | [HonsTHe muomaau MHOTOYTOILHHKA.
MHOTOYTOBEMK, OnuceIBaTh MHOTOYTOJIBHUK, €T0 JIEMEHTHI;
TLIOMmAE IPAMOYTOIEHEKA BBIITYKJIBIE U HEBBITYKIIBIE MHOTOYTOJIbHUKH.
N300pakaTh U HAXOJUTh HA PUCYHKAX
21 | Ilnomane napajuienorpaMma 2 MHOTOYTOJILHUK M €10 DJIEMEHTHI;
22 | Momams TpeyromprmKa 2 MHOTOYTOJIbHUK, BnucaHanzI B OKpPY>KHOCTb, U
MHOT'OYTOJIbHUK, OTMCAHHBIA OKOJIO
23 | [Inomans Tpanenuu 3 OKPYKHOCTH.
KonTponbnas padora Ne 6 1 Dopmynuposams:
onpeodeneHus: BIMCAaHHOTO U OMMCAHHOIO
MHOT'0YTOJIbHUKA, [IJI0IIa {1 MHOTOYT OJIbHUKA,
PaBHOBEIHMKHX MHOTOYTOJIbHUKOB;
OCHOBHble C80licmea TIIOLAIU MHOTOYTOJIbHUKA.
Hokazvieams: TEOPEMBI O CYMME yTJIOB
BBIITYKJIOTO N-YTOJbHUKA, TUIOMIAIN
IPAMOYTOJIbHUKA, TUIONA/IN TPEYrOJIbHUKA,
IUTOINAAN TPANCIHH.
Ilpumensims U3y4eHHBIE OTIPEICIICHUS, TEOPEMBI
1 (GOpMYJIBbI K PEIICHHUIO 3a/1a4
IloBTOpEHME
U cucTeMaTH3alus 6
y4eOHOro MaTepuaja
VYnpaxHeHus JUlsl IOBTOPEHUs Kypca 8 5
KJacca
Kontponbnas padora Ne 7 1




I[IpumepHoe TemaTHUeckoe NjaHupoBanue. ['eomerpusi. 9 kiace
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I'nasa 1 16
Pemienue TpeyrojibHuKOB
1 CuHyc, KOCUHYC, TAHT€HC U 2 Dopmynuposams:
xoTaHrenc yrna ot 0 go 180 onpeoesienus; CUHyca, KOCUHYCa, TAaHTeHCa,
) Teopema KocHHycos 3 KOTAHIeHca yria ot 0 1m0 180": )
€601licmaEo CBSA3M JUTMH TUaroHanel u CTOPOH
3 Teopema cunycoB 3 IapasienorpamMmMma.
4 PellieHHe TPEYTOMBHIKOB 3 Dopmynuposams N pazbICHATH OCHOBHOE
TPUTOHOMETPHUECKOE TOXK1eCTBO. BhIuncisaTh
5 DopMyJIBI 1S HAXOKACHHS 4 3HaYeHHUE TPUTOHOMETPUUECKON (DYyHKINH yTia
njiomanay TpeyrojbHUKa 10 3HAYCHUIO OJTHOM M3 €T0 3a/IaHHBIX (YHKITUH.
KoutposbHas paGota Ne 1 1 Dopmynuposams 1 TOKa3bIBaTh TEOPEMBI:
CHUHYCOB, KOCUHYCOB, CJIEJICTBUS U3 TEOPEMBI
KOCHHYCOB M CHHYCOB, O IJIOIaJX ONMCAaHHOTO
MHOTOYT'OJIbHUKA.
3anucvieamsv 1 JOKa3bIBaTh (HOPMYIIBI UIS
HaXO0XJIEHUS IUIOIIAIU TPEYroJIbHUKA, PaliyCOB
BIUCAHHOW U OMHCAHHON OKPY>KHOCTEM
TpPEeyroJbHUKA.
IIpumensams U3yuyeHHBIE ONPEACIEHUS, TEOPEMBI
1 (hOPMYJIBI K PEUISHUIO 33124
I'naea 2 8
IIpaBuibHBIE MHOIOYIOJbLHUKH
6 [IpaBunpHbIE 4 Iloacuamp, 9TO TaKOE LEHTP U NEHTPAIBbHBIN
MHOTOYTOJILHUKH U UX yTOJI IPaBUIILHOIO MHOTOYTOJIbHUKA, CEKTOP U
CBOMCTBA CEerMEHT Kpyra.
7 JITMHA OKPYKHOCTH. 3 Popaynuposams:
Tomaap Kpyra onp(fdeﬂeyue MPaBUJIBHOTO MHOTOYTOJIbHHKA;
c6oticmea NPaBWIBHOIO MHOIOYT OJIbHUKA.
KonTtponsnaspabora Ne 2 1 Jokazvieams CBOWCTBA NPABUIILHBIX
MHOTOYT'OJIbHUKOB.
3anucviéamsv 1 pa3bACHATH (POPMYIIBI JITUHBI
OKpPY’KHOCTH, IJIOIAAHN KpyTa.
3anucvlieamsb ¥ 1OKa3bIBATH (HOPMYIIBI ITTHHBI
JYTH, TUIOIIAAN CEKTOPa, GOPMYIIbI JUIs
HaxXO0JICHUS PaJuyCOB BIIMCAHHOW U ONMCAHHOMN
OKpPY’KHOCTEH MPaBUILHOTO MHOTOYTOJIbHUKA.
Cmpoums C IOMOIIBIO LUPKYJIS U JINHEHKH
IPABWIbHBIE TPEYTOJbHUK, YETIPEXYTOJIbHUK,
HIECTUYTOJIbHUK.
IIpumensams U3yueHHBIE ONPEACIEHUS, TEOPEMBI
1 (OPMYJIIBI K PEIICHUIO 3a/1a4
I'nasa 3 11

JdexapToBbI




XapaKTepucTnKa OCHOBHbBIX BH/10B

=
s g
S =2 Conepxanue yueOHOT 0o KoanuectBo
g & AeSITeIbHOCTH YYCHUKA
== varepuajia Hacon (Ha ypoBHe y4eOHBIX JelCTBHI)
=
KOOPAUHATHI HA MJIOCKOCTH
8 Paccrosnue mexay nByms 3 Onucviéams TPSIMOYTOJILHYIO CUCTEMY
TOYKaMHU C 3a/IaHHBIMU KOOpJIMHAT.
koopauHatamu. Koopaunarst Dopmynuposams: ONPENCICHUE YPAaBHEHUS
CepeaNHbI OTPE3Ka Guryps1, HEOOXOIMMOE U JOCTATOYHOE YCIOBHUS
9 e — 3 NapaJyIeIbHOCTH JIBYX MPSIMBIX.
VpaBHEHHE OKPYKHOCTH 3anucvieamsv 1 10Ka3bIBATh (OPMYIIBI
pACCTOSTHUSI MEXTy IBYMsI TOUKaMH, KOOPIUHAT
10 ypaBHeHI/Ie HpSIMOfI 2 CEpEeIMHBI OTPE3Ka.
11 | Vrnosoii kosbdumment 2 Buvisooump YPaBHEHHE OKPYKHOCTH, o6umee
HpAMOit ypaBHEHHUE MPSIMOI, ypaBHEHUE MPSMOM C
YTJIOBBIM KO3 (PPUITUEHTOM.
KonrponbHasipabora Ne 3 1 Jloxazvieams HEOOXOAMMOE U JJOCTATOYHOE
YCIIOBUE NapajIENbHOCTH JIBYX MPSAMBIX.
Ipumenamo v3yyeHHbIE ONIPEIEICHUS], TEOPEMBI
1 GOpPMYIIBI K PEIICHHUIO 3a/1a4
I'nasa 4 12
BekTopsl
12 | [lonsarue BeKkTOpa 2 Onucvleams OHATUS BEKTOPHBIX U CKAJIIPHBIX
13 | KoopmuHarsisexropa 1 BenuuuH. MIimocTpupoBaTh NOHATHE BEKTOPA.
Dopmynuposams.
14 CroxxeHne U BEIMUTaHHE 2 onpeodesnenus; MOyl BEKTOPa, KOJTHHEAPHBIX
BCKTOPOB BEKTOPOB, PaBHBIX BEKTOPOB, KOOPAUHAT
15 | YMHOKeHHe BeKTOpa HA 3 BEKTOPA, CYMMBbI BEKTOPOB, Pa3HOCTH BEKTOPOB,
S — MIPOTUBOMOJIOKHBIX BEKTOPOB, YMHOKECHUS
BEKTOpa Ha YUCII0, CKAISIPHOTO MPOU3BEACHUS
16 | CxanspHOe npousBeieHNE 3 BEKTOPOB;
BCKTOPOB c60Ucmea: PaBHBIX BEKTOPOB, KOOPJIMHAT
KourposnbHaspabota Ne 4 1 PaBHBIX BEKTOPOB, CIOKEHUS BEKTOPOB,
KOOpAMHAT BEKTOPA CYyMMBI M BEKTOpPa Pa3HOCTH
JIBYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB,
YMHO>EHHS BEKTOpa Ha YUCJI0, CKAISIPHOT'O
IIPOU3BENIEHUS ABYX BEKTOPOB,
NEPIEHANKYIJISIPHBIX BEKTOPOB.
/loxazvieams TEOpPEMBI: 0 HAXO0XKICHUU
KOOpAMHAT BEKTOPA, O KOOPAMHATaX CyMMBI U
Pa3HOCTU BEKTOPOB, 00 YCIOBHH
KOJUIMHEAPHOCTH JBYX BEKTOPOB, O HAXOXKIECHUH
CKJIIPHOTO TIPOM3BE/ICHUS JIByX BEKTOPOB, 00
YCIIOBUU TEPIEHAUKYISIPHOCTH.
Haxooums xocuHYyC yriia Mex1Iy AByMs
BEKTOpaMHU.
Ipumenamo ¥3y4eHHbIE ONPEIEICHUSI, TEOPEMBI
1 GOpMYIIBI K PEIICHHUIO 3a/1a4
Inaea 5
I'eomeTrpuueckue 13

npeodpazoBaHus




=
a &
& XapakTepucTHKA OCHOBHBIX BH/I0B
S = Conepxanue yueOHOT 0o KosaunyecTBo
zZ = AeATeJbHOCTH YYeHUKA
= S MaTepuaJja 4yacos 6 . .
S (Ha ypoBHe y4eOHBIX JelCTBHI)
17 | JIBmxenue (mepeMerieHue) 4 IIpusodums ipuMepsl mpeoOpa3zoBaHus GUTYD.
¢burypsl. [apamnenbHbIi OmnuceiBath peodpazoBanus GUryp:
MepeHoc napasuieJIbHbIA IEPEHOC, OceBasi CHMMETPHS,
EHTpabHasi CHMMETPHSI, TOBOPOT, TOMOTETHUS
18 OceBas U LeHTpaIbHas 4 LICHTp pui, poT, ’
nojodue.
cummetpuu. [loBopot
Dopmynuposams.
19 | 'omorernsa.Ilogo6ue puryp 4 onpeoenenus; IBUKEHNS; PaBHBIX (DUTYD; TOYEK,
Kourpomsaaspabora Ne 5 1 CUMMETPUYIHBIX OTHOCUTEIBHO MIPSIMOM; TOUEK,
CUMMETPUYHBIX OTHOCUTENBHO TOYKHU; (DUTYPBL,
UMEIOIIEeH 0Ch CUMMETPHH; (PUTYPBI, UMEIOIIEH
LEHTP CUMMETPHH; MOJA00HBIX pUryp;
cgolicmea: NBWKESHHS, TapaIIeTLHOTO TIepeHoca,
OCEBO CUMMETPHUH, LICHTPAJIbHON CUMMETPHH,
MOBOPOTA, TOMOTETHUH.
Jlokazvieams TEOPEMBI: O CBOMCTBAX
napasuieIbHOTO MEPEeHO0Cca, OCEBOM CHMMETPUH,
[EHTPaIbHOW CHUMMETPHUH, TTOBOPOTA,
TOMOTETHH, 00 OTHOIICHUH ILI0IIAeh
01I00HBIX TPEYTOJIbHUKOB.
Ilpumensams u3ydyeHHBIC OTPEACTICHUS, TEOPEMBI
1 (OPMYJIBI K PEIICHHUIO 3a/1a4
IloBTOpEHUE
H CHCTEMATH3AINSA 8
y4eOHOro Mmarepuasa
YopakHeHus A1 HOBTOpPEeHHs Kypca 9 7
KJacca
Kontponbnas padora Ne 6 1

COI''TACOBAHO
[IpoTtokon 3acenanusa LIMO «Mpicnutesnby
oT 2022 roma Ne 1

/Bynarerxas C.I1.

COT'JTACOBAHO
3amecTtuTenp qupekropa no YBP

Kommenrs T.B.

29 aprycra 2022 rona
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