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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PAa3/EJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOIIEHWH W B3aUMHOE PpACIOJIOKEHHE, ONMUPAETCs Ha  JIOTUYECKYIO,
J0Ka3aTeNbHYIO JUHUIO. [[eHHOCTh M3ydeHHs TeOMETPUH Ha YPOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JIOKa3aTelIbHbIE PACCYXKJICHUS, CTPOUTD JIOTHUECKHE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
VCTUHHBIC YTBEPXKIACHUS U CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, MHPOBOJIUTH
pacCyX JIeHUs «OT TPOTHBHOTO», OTJIMYaTh CBOMCTBA OT TPHU3HAKOB,
dbopmynupoBath oOpaTHble yTBepxKaeHus. Ocoboe 3HaueHUe JoKa3zaTelibHas
JIMHUSL UMEET ISl YTITyOJIEHHOTO N3YUYEHHUSI MAaTEMATUKH.

[{enbto U3yyeHUs] TEOMETPUH SIBIISIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa
IPU PEIICHNH KaK MaTeMaTHYeCKHX, TaK U MPAKTUISCKUX 3a]a4, BCTPEUAIOIINXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAy4dWuTbCs — ONPEIEsATh
TeOMETPHUECKYI0 (UTYpPY, OMUCHIBATH CIOBAMH YEepPTEX WM PUCYHOK, HAUTH
IUIOMAJh  3€MEJIbHOTO  yYacTKa, pPAacCUMTHIBATh  HEOOXOAMMYIO  JUIMHY
ONTOBOJIOKOHHOTO KaOeysi wiu Tpedyemble pa3Mepbl Tapaxa sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAas, BBIUMCIUTENbHAS JIMHUS B U3YYCHUHU T€OMETPHH.
[Tpu pemieHny 3amad MPAKTHYECKOTO XapakTepa OO0Yy4arolIUiicsl YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEANTbHBIX IKU3HEHHBIX CHUTYyaIllMii, MPOBOJIUTH
BBIYHCIICHUS U OIIEHUBAThH aJIEKBATHOCTh MOJTYYEHHOTO pe3yJbTara.

Oco6eHHOCTh Yy4eOHOr0 Kypca YriIyOJaEHHOTO U3yUYCHHUS TEOMETPUH COCTOUT
B TOM, YTO 00ydaromuecs: He MPOCTO 3HAKOMSATCS C OTPEACTIEHHBIMU MTOHITHIMH, a
YBEpEeHHO OBajieBaloT nMH. CyIECTBYIOIINE TEMBI MPOTrpaMMbl 0a30BOTO Kypca
reOMETPUH U3YydaroTcs Ha OoJiee TIIyOOKOM YpOBHE, a 00yJaronuecs mpuoopeTaoT
YMEHUS, TMOMOTAIIINE MM YBEPEHHO NPUMEHSTh CBOM 3HAHHS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXXHBIX MPEAMETax, Mpexk/e Bcero pusuke u nHpopMaTHKe,
a TaKKe IOJIb30BAThCSA TMOJYYCHHBIMU 3HAHUSMHU TIPU PEIICHUH TPAKTHUECKUX
3azay.

CornacHo yueOHOMYy TIuUlaHy B 7-9 Kiaccax wu3y4yaeTcs YriyOnEHHBIN
yaeOHbI Kypc «['eomMeTpus», KOTOPbIN BKIIFOYAET CICTYIOIINE OCHOBHBIC Pa3/Ieibl
conepkanusi: «Hawama  reomerpum», «TpeyrompHukn», «OKpPYKHOCTHY,
«YetbipéxyronpHukny», «[lomoduey, «dmeMeHTs TpUroHoMeTpumny, «Ilmomaam», a
Takke «Meton koopauHaty», «BekTops», «lIpeobpazoBanus MIOCKOCTI.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» orBogutrcs 306 uacoB: B 7
kiacce — 102 yaca (3 yaca B Hefento), B 8 kinacce — 102 yaca (3 yaca B Heien0), B
9 knacce — 102 gaca (3 yaca B HeJIEIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS W pa3BUTHA TeoMmeTpun. HadaibHble NOHATHS
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0KAa3aTeNIbCTBE, ONPEICICHUN.

B3anMmHOE pacronokeHue TO4YeK Ha NpsMou. M3mepeHue MIMHBI OTpeE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[lonymiockocts W yroi. Buael yrinos. HM3MepeHune BenWYuH — YIVIOB.
BeprukanbHble U CMeXHBIE YIUibl. [lapasienbHble U NEpIEHIUKYIIAPHBIC MIPSMBIE.
Paccrosinne oT Touku 110 nipsAmMoit. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[iinHa somanoi. MHoroyrosnsHuku. llepumerp
MHOTrOYyroyibHuKa. [IoOHsTHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBICHUs O PpaBEHCTBE QUIYp, HX PACIOIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoeHus. UHCTpyMEHTHI 11l U3BMEPEHUN U TOCTPOCHU.

TpeyroabHuku

Buasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, MPSIMOYTOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEIpEHHbIE, pPAaBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYTOJIbHHUKA.

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJbHUKOB. PaBHOOEApEHHbIE TPEYroJbHUKM M UX cBoicTBa. [lpusHak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIYy CTOPOHAMH W yrjaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIIMHE JJOMaHOM.

Cummetpuunbie  Qurypsl. (OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHHU.
[IprMepbl CUMMETPHH B OKPYKAIOILIEM MHPE.

IMapaanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSMBIX, HCTOPUUYECKUE CBEIEHMS O nocrynare EBknmaa u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoMCTBa U
MIPU3HAKH NapajuieNbHbIX NpsAMbIX. CymMMa yIJIOB TPEYrojabHUKA. BHENIHUE yIuibl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHble TPEYroJAbHUKH

[Ipu3Haku paBeHCTBAa NPSMOYTOJIBHBIX TPEYTrOJbHUKOB. llepneHnukyisp u
HakJIOHHasA. CBOMCTBO MeUaHbl MIPSAMOYTOJIBHOIO TPEYTOJIBHUKA, IIPOBEIEHHON K
runotenyse. [IpsMoyronabHbIi TPEYTroJIbHUK C YIiioM B 30°.

OKpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTp,
paauyc, quaMerp, XOpJa, UX CBOMCTBA. B3auMHOE pacloaoXeHHe OKPYKHOCTH U
npsamoil. KacarenbHass M cekyliass K OKpYXHOCTH. OKpPYXHOCTb, BIIMCaHHAas B
yrou. [Ipocreiiimme mocTpoeHUs ¢ MOMOIUBIO LIUPKYJIS U TMHEHKH.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIICHANKYJIISAP K OTPE3KY
KaK TeOMETpUYecKue Mmecta ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
eHTp. MeTo reoMeTpruIecKuX MECT TOUEK P PELICHUH T€OMETPUYECKUX 3a1a4.

ITocTpoenus ¢ MOMOIIBLIO HMPKYJIA U JHHEHKH

Uctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
34141 HA MIOCTPOEHUs, PEICHNE 3a7a4 Ha IOCTPOECHNUE LIMUPKYJIEM U JINHENKOU.

8 KVIACC

YeThIpEéXyroJibHUKU

[lapamnenorpamm, ero mnNpu3HaKd U cBoucTBa. [IpAMOyTroiabHUK, pPOMO,
KBaJpaT, UX MpU3HAKU U cBoiicTBa. Tpameuusa. PaBHoOenpeHHas Tpameuus, €€
cBoMcTBa M npu3HaKu. [IpsmoyronbHas tpaneuus. CpenHss JTUHUSA TPAIICLHH.

CpenHsast nUHUSL TPEyTroJbHUKA. MeToJ yABOEHUS MEAHAaHbl TPEYroJbHUKA.
Teopema o nepeceyeHn MeIUAH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPOIMOPUUOHAIBHBIX OTpe3Kax. Teopema
BapunbpoHa 1J1s1 NPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpalbHO-CUMMETPUYHBIC (PUTYPHI.

IMoxoome

[Togobue TtpeyroiabHUKOB, KodbhdummeHnt mnomodus. I[lpusHaku mnomoOus
TpeyroapHUKoB. [IpuMeHeHue mMoa00usT MpU PEIICHUH TEOMETPUUECKUX U
MPAKTUYECKUX 3a/1a4.

ILiiowans

[Tonsitue o mmomanu. CBoWcTBa IUIOMIANIEH TEOMETPUYECKUX (UTYP.
[Ipocreiimme GopMyIbl s IO TPEYTOJNIbHIKA, IMapauieiorpaMma, pomoa u
tpanenuu. [nomanu nogo6HbIX puryp. OTHOIIEHHE MII0IIAeH TPEYTOJbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopembr Iludaropa mnpu penieHUn
IIPAKTUYECKUX 3a/1a4.

DJIeMeHTbl TPUTOHOMETPUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPsIMOYTOJIbHOIO
TpeyrojibHuKa. TpuroHomerpuueckue ¢yHkiuu yriaoB B 30° 45° u 60°.
[IponnopuHOHAIBHBIE OTPE3KH B IPSMOYTOJIBHOM TPEYTOJIbHUKE.

YTIibl 1 4eThIPEXYT0JbHUKH, CBA3AHHbIE C OKPYKHOCTbIO



BrnmcaHHble M IEHTpalbHBIE YIJIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
Yrnel Mexay XOpJaMH M CEKyLIMMHU. BIHCaHHbIE W ONMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIHCAHHOIO
4eTBIPEXYTOJIbHUKA. B3auMHOE pacronoxeHue JByX OKpykHocren. Kacanue
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, xocuHyc, TaHreic ymioB or 0° mo 180°. OcHoOBHOE
TPUTOHOMETPUYECKOE  ToxkaecTBo.  Popmynsl  npusBeacHus.  PemieHune
TPEYroJILHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. PemeHue
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

Tpuronomerpuueckue  QopMynbl  uid  [UIOMIAJAW  TPEYroOJIbHHKA,
napajuienorpamma, pombOa, tpamneuuun. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopapl ¥ MOAOOHBIE TPEYroJbHUKKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEACHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOMU3BEICHUHU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOW. [IpruMeHeHHne Ipu penieHur reoOMETPHUYECKUX
3anad. Teopembl UeBbl 1 Menemnast. [lonsiTue 0 rOMOTETHH.

MeTtoa koopauMHaT

VYpaBHeHUE NpAMON Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKHA cMbICH. [lapamienpHOCTh M NEPHEHAMKYJISIPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

YpaBHeHUE OKpYKHOCTH. HaxoxaeHue I1epeceyeHuil OKpPYKHOCTEH U
NpsMBIX B KoopAauHaTax. PopMyna paccTOSIHUS OT TOYKM A0 Ipsimoit. [lnomans
napajjieiorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOM ILJIOILA[IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX
3a/1ayax.

BexTopsl

BekTopbl Ha miockocTu. ClOXEHHWE M BBIYMTAHHME BEKTOPOB — IpaBUiia
TPEYroJIbHUKA U NapajuiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CIIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHne BEKTOPOB B (PU3UKE, IIEHTP Macc.

[lonarne o Oasuce (Ha IUIOCKOCTH). PasiioeHuss BEKTOPOB IO 0Oasucy.
CkansipHo€ TPOU3BENCHUE BEKTOPOB, '€OMETPUUYECKUN CMBICI W BBIPAXKEHHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHBHOCTh CKaJSPHOTO IPOU3BEACHUS.
CkansipHOE€  TPOW3BEACHUE M  MpoeHUpoBaHHE. [IpuMEHEeHuEe CKaJISIpHOTO



IIPOM3BEACHUS BEKTOPOB Ul HAxXOXKIEHMS [JJIMH W yriaoB. Pemenwne
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAIIPHOTO IMPOU3BEACHUS.

JIJIMHA OKPY/KHOCTH M INIOLAAb KPYyra

[IpaBunpHBIE MHOIOYrOJBHUKM. J[nuHa oOkpyxHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIUMCICHUE JUIMH Iyr OKpykHocred. Ilmomans kpyra,
ceKTopa, cermeHTa. Mcropudeckue cBeieHrs 00 M3MEpEHUH IJIMHBI OKPYKHOCTH U
IUIOLIAU KpyTa.

JIBMKeHUsI TUIOCKOCTH

IlenTpansHas cummerpus. LleHTpanbHO-cumMMeTpuuHble (purypsl. [ToBopoT.
OceBasg cummerpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEIIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBHXeHHs W ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBienus
CUMMETPUM B IPUPOJIE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommozunmuu
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUEcKUX 3a7adax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIUVIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSMIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKUX NPOOJIeM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MAaTEMaTUYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEM;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, 3TAaNoOB €€ pa3BUTHA U 3HAYMMOCTHU JJI PA3BUTHUS LUMBUIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOJTyYHs:



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(POPMHUPOBAHHOCTBHIO HaBbIKa peQICKCHH, NPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM HX BO3MOJKHBIX MOCJEACTBHI IJIs1 OKPY’XKAIOIIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JAESITEIbHOCTh, B TOM YHUCIIE
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHSI, TUIIOTE3bI 00 0OBEKTAaX M SBIICHHSAX, B TOM YHCJIC PaHEE HEH3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeWCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 006pazoBanus y o0ydaromierocss OyayT chopMUpOBaHbl MeTaNpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Bba3oBble JJoruueckue a1eiicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIPUHUMATh,  (OPMYyIUpPOBaTbH U  MPEoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOIONCHUSIX U YTBEPKACHUSIX, MpeiaraTb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITEIBHO JOKA3aTelbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBareibckme 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTUBOpEUHE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hOopMUPOBATH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00bEKTOB MEXKy COOO;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE IMpOIecca, a TakKe BBIABUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM MIPEICTABICHHUS;

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelaemMbie 3a/1a4d CXeMaMu, IMarpaMMaMu, HHOU rpadMKoi U uX KOMOMHALIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIe HeiCTBHUSA:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATH TIOJTYyYSHHBIN pPe3ysIbTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)XUBaTh Pa3IMUUe U CXOACTBO IMO3UIMN, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIIATh PE3YJbTAaThl PEIICHUS 3aJlayu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW U WHAMBHUAYaJIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacnpenensiaTh BUIbI padOT, JOTOBApHBATHCS, OOCYKIATh MPOILECC W PE3yJbTaTr
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE); BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIE€HAMHU KOMAaHIbI, OIICHHBATh
KaueCcTBO pe3yjbTaTa M KadecTBO CBOCTO BKJIaga B OOMMH pe3yabTaT 110
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX NPHUHATHS pelIeHU (MHAUBUIYAIBHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (UJId €ero
4yacTh), BBIOMpATh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHuit ¢ y4éToM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
pelleHus: MaTeMaTHYeCKOH 3a1a4u, CAMOMOTHUBALIMU U pedieKkcuu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IPH PELICHUU 3aJayH,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKCHHS WM HETOCTHXKEHUS 1IN, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIy 06y4deHus B 7 kj1acce 00y4JaromUnACs MOTYYUT CICAYIONTNE TPEIMETHBIC
PE3yJbTaTHI:

Pacno3HaBaTh U3yY€HHbIE TIE€OMETPUYECKHE (QUIYpbI, ONpENeisaTh HX
B3aMMHOE paCIOJIOKEHUE, H300paxkaTb I'€OMETpPUUYECKUE (QUTYpBI, BBIIOJIHATH
YEpPTEKU IO YCIOBUIO 3anaud. M3MepsATh JMHEWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemrats 3a1a4m Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YTJIOB.

JlenaTe MPUKUAKY U OLEHKY JMHEWHBIX W YTJIOBBIX BEIWYUH IIPEIMETOB B
peaslbHOM KU3HHU, pa3MEpoOB NPUPOIHBIX OOBEKTOB. PasnuuaTh pa3Mepsl 3THX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh 4yepTekKU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaTbCAd TPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIHOJIB30BATh
IPU3HAKU U CBOMCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

[IpoBOAUTE JOTMYECKUE PACCYKAECHUSA C UCIIOIB30BAaHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEAMAHbl, TMPOBEAEHHOW K  THUIOTEHY3€  MPSIMOYTOJIBHOIO
TPEYTOJIbHUKA, B PELICHUNA I'€OMETPUYECKUX 3aa4.

Omnpenensts napajijieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTe napauieJbHOCTh NPSMBIX C NMOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTrOU MPSIMOM.

PemaTe 3a1aun Ha KjeT4aTol Oymare.

[TpoBOAUTH BBIUMCICHHUS M HAXOJUTh YHCIOBbIE M OYKBEHHbIC 3HAUEHUS
YyIJIOB B TIEOMETPUYECKMX 3aJadax C MCIIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEUECHNH JBYX IMAPAJUIENbHBIX MPSAMBIX CEKylled. Pemare mnpakTHdeckue
3a/1a4M Ha HAXOXKJICHUE YIJIOB.

Bnanete monsituem reomerpuyeckoro mecra touek (I'MT). Omnpenensts
OMCCEKTPUCY yIJla U CEPEAUHHBIN NEPIEHIUKYISP K OTPE3KY KaK FT€OMETPUUYECKHE
Mecta Touek. [loap3oBaThcs moHATHEM TeoMeTpuueckoro mecta Todek (I'MT) npu
JI0Ka3aTEIbCTBE T€OMETPUUECKUX YTBEPKICHUN U IIPU PEILICHUH 3aa4.



@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl U JHAMETpa
OKPYKHOCTH, YBEPEHHO BIAJETh UX CBOMCTBAMM. Y METh JOKA3bIBAaTh U NPUMEHSThH
3TH CBOMCTBA IIPU PEIICHUU 3a7a4.

Brnagets MoOHATHEM ONMCAHHON OKOJIO TPEYroJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh € MeHTp. Jloka3pIBaTh U UCIOJIB30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCA B OAHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOU TOUKE.

BrnaaeTs noHsATHEM KacaTeIbHON K OKPY)KHOCTH, MOJIb30BATHCS TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajauyca, MPOBEIEHHOTO K TOUYKE KacCaHUA.
Jloka3plBaTh PABEHCTBO OTPE3KOB KACATEIIBHBIX K OKPYKHOCTH, ITPOBEAEHHBIX W3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUHA T€OMETPUUYECKHUX 3a]a4.

Jloka3plBaTh W NOPUMEHSATH NPOCTEUIINE TEOMETPUUYECKUE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO IUPKYISA U
JIMHEWKHU.

K xoHmy oOyueHus B 8 Kkiacce oOydaromuiics TOIYYHUT CIEAYIOLIUE
peIMEeTHbIE PE3yJIbTaThI:

Pacro3naBaTh OCHOBHBIE BHIBI YETHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
MOJIb30BaThCS MX CBOMCTBAMH TNPU PEIICHUH T€OMETPHUYECKHUX 3aaad. Paznmuyats
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0Oa u npsMOyrojbHUKa, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NPU PELICHUH F€OMETPUUECKHX 3a/1au.

Hcnonp30BaTh CBOWCTBA TOUKH MEPECEUEHUS] MEIUAH TPEYrojbHUKa (LEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnagetrs moHsTHEM CpelHEH JUHUM TPEYroJIbHUKA M Tpareluu, IPUMEHATh
UX CBOWMCTBA MpU pEHIeHUH TeOMEeTpUYecKuX 3aaad. lcmonb3oBaTh Teopemy
daneca 1 TeopeMy O IPONOPIUOHATBHBIX OTPE3KaX, MPUMEHATh UX JJISl PELICHUS
MPAKTHYECKHX 3ajad.

Pacrio3HaBaTh IIEHTpaIbHO-CUMMETPUYHBIE (GUTYPHl U HCIOJIB30BaTh HX
CBOWCTBA MPH PEIICHUN 33]1a4.

Brnanets moHsATHSMH TMOA00WS TPEYroJIbHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJI0OHBIX TPEYTrOJIbHUKOB. IMETh mpencTaBieHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoaoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKAMU
no00us TPEYroJbHUKOB TPU PEIICHHH TeOMEeTpUYecKuX 3amad. [loka3piBaTh U
IPUMEHATH OTHOILLIEHUS MPOMOPLHUOHATIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh Mog0OKEe B MPAKTUUECKUX 33a4ax.

BeiBomuTh W uCHONB30BaTh mOpocTeiimue (opMynbl A IUIOLIAAd
TPEYrojbHHUKa, NapaieaorpaMma, poMoa 1 Tpaneuuu. Berauciare (pa3nuyHbIMU
cnocobaMy) IUIOUIa[b TPEYroJbHUKA M IUIOIIAJM MHOTOYIOJbHBIX (UTYp
(monp3ysch, Te HEOOXOAMMO, KaJbKYJSITOPOM). 3HATh OTHOILIECHHE IUIOLIAACH



NoJOOHBIX (UTYp U MPUMEHATh NPHU peHIeHHH 3aaad. [IpUMeHATh MmoixydeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IpakTUYecKux 3anad. CTpPOUTh MaTEMaTUYECKYyHD MOJEIb B IPAKTHYECKHUX
3aJlayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIIUHBI.

Biamerp mNOHATHEM BIMCAaHHOTO M LEHTPAIBHOIO YIUIA, YIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW W BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
YEeTBIPEXYTOJIbHUKA, IPUMEHATHh UX CBOMCTBA IIPU PELLICHNN 3a/1a4.

[IpuMeHATh NOJIy4eHHBIE 3HAHUS Ha NPAKTHKE — CTPOUTh MAaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NpPUMEHEHUEM MOAO0US W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K xoHI1ry oOyueHust B 9 kj1acce oOy4aromuiics MOIyYuT CIAEIYIONME MPEIMETHBIC
PE3yJIbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IOPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIbKYJIATOPA) ATUHBI
Y YIJIbl JUTsl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMysiaMH MPUBEACHHUS U1 OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKZCCTBOM I HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX JIA
HAXOXKJEHUS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJbHUKOBY),
IIPU PELIEHWH TE€OMETPUYECKUX 3a1ad. [IpMMEHSTh MOJIydeHHBIE 3HAHMS IIPU
pelLIeHNHN NTPAKTUYECKUX 3a4a4.

[IprMeHATH TPUTOHOMETPUIO B 3a/1a49aX HA HAXOXKJICHUE TUIOIIAN, BBIBOIUTD
U BIIQJIETh TPUTOHOMETPUYECKUMU (GOopMyIaMHu JUIsl IJIOIIAIU TPEYroJbHUKA,
napajienorpamma, poM0a, Tpaneiuu, BEIBOJAUTh U TPUMEHATh opmyny ['epoHa u
dbopMyy JUIs TUIONIAAM BBITYKIIOTO YEThIPEXYTOJIbHUKA.

Nmers 1npeacTaBieHHE O TOMOTETHH, IPUMEHATb B  IPAKTUYECKUX
CUTyalUsX.

Hcnonb3oBaTh TeopeMsl UeBbl 1 MeHenas 1pu peleHuu 3aaad.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIJIaX, YTJAX MEXAY XOpIaMH
(CeKyIIMMHM) U yTiIe MEXAY KacaTeJIbHOM U XOPAOH MPU PEIIEHUN T€OMETPUUYECKUX
3amad. JloKa3plBaTh W NPUMEHATH TEOPEMBI O IPOU3BEICHUH OTPE3KOB XOpI, O
IIPOU3BENCHUM OTPE3KOB CEKYIINX, O KBaIpaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUJIOCKOCTH, paboTaTh C YpaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Biamers NOHATUSMU YriaoBoro kodpduiueHta u
CBOOOJIHOTO 4JI€HA, MOHUMATh WX TEOMETPHUYECKH CMBICI U CBSI3b YIJIOBOTO



KodpduimeHTa ¢ BO3pacTaHMEM W YyObIBaHHMEM JMHEHHOW (QYHKIUU. YMeETh
pemarb METOJOM KOOpPAMHAT 3aJadyd, CBA3aHHbIE C MApPALICIBHOCTBIO U
NEPHEHANKYJIAPHOCTBIO TMPSAMBIX, IEPECEUYECHUEM MPSAMBIX, HAXOXKJIECHUEM TOYEK
IIEPECCUCHHS.

BeIBOIUTP M BIAaLETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosb3oBaTe MeTox
KOOpPAMHAT Il HAXOXKIACHHs IEPECEUYCHUM OKPYKHOCTEM M MNpsMbIX. Braners
dbopMynaMu paccTOSHUS OT TOYKHM 1O MPSMOM, IUIOUIAAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM Mmowmaau. llomp3oBaThCs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IpU  PELICHUU
IF€OMETPUYECKUX M NPAKTHYECKUX 3anad. [IpuMeHATh MeToJ KOOpAMHAT B
IIPaKTUKO-OPUEHTHUPOBAHHBIX FTE€OMETPUUYECKHX 3a/1a4yax.

Bnanete moHsATMEM BEKTOpa. YMETh CKJIaJblBAaTh M BBIYUTATH BEKTOPBI,
YMHOaTh Ha YHWCJO, BIAJETh NPABWIAMH TPEYTOJbHUKA M I1apajuieorpaMMa.
BiageTes npakTUYECKUMH MHTEPHPETALMSIMU BEKTOPOB. YBEPEHHO I0JIb30BATHCS
KOOpJIMHaTaMH BEKTOpa. Bianerp CI0KeHHMEM ¢ BBIUMTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA HAa YUCJIO B KOOPIUHATAX.

NwmeTs npencrabienue o 0asuce (Ha MIOCKOCTH). PackiiabiBaTh BEKTOPHI MO
O0asucy. PackiagpiBaTh BEKTOpPHl CHJI € TOMOIIBIO IPOELUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOWIEHUH. IIpuMeHsATr T1oJlydeHHBIE 3HAHUS B
IPOCTEUIINX (PU3NYECKHX 3a/1ayax.

Bnanete NOHATHEM CKaJSPHOTO MPOM3BEIEHUS BEKTOPOB, MOHUMATh €ro
TEOMETPUYECKUNA CMBICII W YBEPEHHO TMOJb30BaTbCSl €r0 BBIPAXKEHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BENEHUS
U €ro CBs3b C NpoenupoBaHreM. [I[puMeHATh CKaasipHOE NMPOU3BEIECHUE BEKTOPOB
JUISL HaXOXKJEHUs IJMH M YIioB. PemaTre reoMeTpuyeckue 3aJadyd ¢ MOMOUIbIO
CKaJIsIpHOrO npou3BeAeHus. Vcrnonb30BaTh CKaISIpHOE MPOU3BEIECHUE BEKTOPOB B
anredpandecknx U (pU3nIecKux 3agavax.

Bragete NOHATHSAMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, IJIMHBI OKPY’KHOCTH,
JUIMHBI 1YTH OKPY>KHOCTU M PaJMaHHOW MEPBI YIJIa, BEIYUCIATH TUIOLIAAb Kpyra u
ero yacredd. Ilonumare cmbici uucna m. [IpUMEHSITh MOJIy4eHHBbIE YMEHHS TMpHU
pelIeHNN TPAKTUYECKUX 3a7ad. 3HATh UCTOPUYECKHUE CBEACHUS 00 M3MEpEHUU
JUIMHBI OKPY’KHOCTH M IUIOIIA/IA KpyTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxonute ocu, UEHTphl CUMMETpUHM (UTyp, LEHTPhl MOBOPOTA, HAXOAMTH
KOMIIO3UIMM TMPOCTEHIINX IpeoOpa3oBaHuil. IIpUMeHATh ABMXKEHUS IJIOCKOCTH
IIPU PELIEHUU T€OMETPUUECKUX 3a]au.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE
MOJIEJIN JIJIS 3a/1a4 PEaIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOILME BBIYMCIEHUS



C MPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMM (MOJB3YSICh, TIE
HEOO0XOMMO, KaJbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Komrpomsusre  Mparrmucckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
Hauana reomerpuu. [Ipocreiimme
1 reoMeTpruecKue (pUrypsl 1 UX CBOMCTBA. 28 1
W3mepenne reoMeTpuIecKuX BEITNIHH
2 TpeyronbHUKH 19 1
3 [TapannensHocTs. CymMMa yrioB 15 1
MHOTOYTOJIbHUKA
[IpssMoyTONBbHBIE TPEYTOJIBHUKHI
5 ['eomeTprueckue HepaBEHCTBA 1
OxpyxHOCTb. [ 'eomMeTpryeckue mecta
6 ToueK. [IoCTpoeHNs C MOMOIIBIO IUPKYIIS 18 1
W JINHEHKU
7 HOBTOPGHI/IG, 0000I11IeHNEe, CUCTEMATH3AINS 10 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE

No 11/ HaumeHoBaHue pa3jiesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)

NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe

padoTshI padoThI pecypen

YeThIpEXYTrobHUKU 22

[Monobue 16

[Tnomans 16

Teopema ITudaropa u Hauana 18 1

TPUTOHOMETPHUHU

VYTIIbI ¥ 9eTBIPEXYTOLHUKH, CBSI3aHHBIE C 20 1

OKPYKHOCTBIO

HOBTOPCHI/IG, 000011IeHNe, CUCTeMAaTU3aIIIs 10 1

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
1 Pemenue TpeyroibHUKOB 22 1
2 [Tomobue TpeyroaprHUKOB 12 1
3 Meroxa koopAauHAT 10 1
4 BexTopsl 20 1
5 JlivHa OKPY>KHOCTH U ILJIOIIAAb KpyTa 16 1
6 JIBMOKEHUS IITIOCKOCTH 10
7 [ToBTOpEHME, 0606meHPUIe, 12 1
CUCTEMAaTH3aIWsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue Aara unpponbie
Bcero H3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 HcTopust BOSHUKHOBEHUS U Pa3BUTHS 1
reoMeTpuu
5 HavanpHblie nonstus reomerpuu. Touxka, 1
psimasi, OTpE30K, JIy4
3 HavansHnble nonsarus reometpun. Touxka, 1
psiMasi, OTPE30K, JIyd
ITonsatue 06 akcuome, Teopeme,
4 JI0Ka3aTelIbCTBE, ONIPEACIICHUH, CBOWCTBE, 1
MpU3HaKe
B3aumHoe pacronoxeHue Touek Ha
5 npsimoi. MizMepenue JUIMHBI OTpe3Ka, 1
paccTosHUuE MEXKIY TOUKaMU
B3anMHOe pacnonokeHue To4eK Ha
6 npsimoi. Mi3Mepenue JUIMHBI OTpe3Ka, 1
paccTosHUE MEKIY TOUKaMU
B3anMHOe pacnonokeHue To4eK Ha
7 npsimoid. Mi3Mepenue JUIMHbBI OTpe3Ka, 1
paccTosiHue MEXy TOUKaMHU
8 [TonymnockocTs 1 yroiyi. Busl yrios. 1
N3mepenne BeNM4rH yIiioB
9 [TonymiockocTs 1 yrois. Buzsl yrios. 1




N3mepenue Benu4rH yrioB

[TonymnockocTs u yroii. Bussl yrios.

10 N3mepenue Benu4rH yriioB
BeprukanbHble 1 CMEKHBIE YIJIBL.

11 [TapannensHbIC U IEPIICHIUKYISIPHBIC
psIMbIE
BeprukanbHbie U CMEXKHBIE YIIIBL.

12 [TapannensHbIC U IEPIICHIUKYISIPHBIC
psIMbIE
BeprukanbHbie U CMEXKHBIE YIIIBL.

13 [TapannensHble U IEPIICHIUKYISIPHBIC
MpsIMbIE
BeprukanbHble U CMEKHBIE YIJIbL.

14 [TapamienpHbIe U IEPIICHIUKYIISIPHBIE
MpsIMbIE
BeprukanbHble U CMEXKHBIE YIJIBL.

15 [TapannenbHble ¥ NEPHIEHIUKYISPHBIE
MpsIMbIE

16 buccexrpuca yria

17 buccekrpuca yrna

18 buccekrpuca yria

19 Jlomanas. Busel tomanbix. /nuHa
JIOMaHOU

20 Jlomanas. Buasl nomansix. /nuHa
JIOMaHOU
MuoroyronsHuku. [Tepumetp

21 MHOTOYToJibHUKA. [[OHSTHE O BEIMYKIIBIX

W HCBBIITYKJIBIX MHOT'OYT'OJIbHUKAX




22

MuoroyronsHuku. [lepumerp
MHOIOyrojbHuKa. [IoHATHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKaX

23

MuoroyronsHuku. [lepumerp
MHOTOYyToJbHUKA. [TOHSITHE O BBIMYKJIBIX
Y HEBBINYKJIBIX MHOTOYTOJIBHUKAX

24

25

26

MuoroyronsHuuku. [lepumetp
MHOTOYToJibHUKA. [[OHSTHE O BBIMTYKJIBIX
Y HEBBITYKJIBIX MHOTOYTOJIbHUKAX

MuoroyronsHuku. [lepumerp
MHOTOyrojbHuKa. [[oHATHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKaX

WNucTpyMeHTs 11 U3MepeHuil u
MOCTPOEHUM

27

28

29

HNHCTpyMEHTHI 111 U3MEPEHUH U
ITOCTPOEHUH

KonrtponsHast padora o teme "Hauana
reomerpud. IIpocreiimmue
reoMeTpuyeckue GUrypsl U UX CBOMCTBA.
N3mepenue reomerpuueckux ¢puryp"

Menunana, 6uccekTpuca 1 BbICOTa
TPEYroJbHUKA

30

Menuana, GuCCeKTpHUca U BbICOTA
TpEeYroJbHUKA

31

32

PaBeHCTBO TpeyroapHHUKOB

IIepBbIil 1 BTOPOYM IIPU3HAKYU PABEHCTBA
TPEYroJIbHUKOB

33

[IepBblit 1 BTOpOM IPU3HAKKU PABEHCTBA




TPEYrOJIbHUKOB

[TepBrIii 1 BTOPOU IPU3HAKK PABEHCTBA

34
TPEYrOJIbHUKOB

35 [TepBbIii 1 BTOPOM MPU3HAKK PABEHCTBA
TPEYrOJIbHUKOB

36 IIepBbIil M BTOpOM IPU3HAKYU PABEHCTBA
TPEYrOJIbHUKOB

37 PaBHOOe1peHHbIE TPEYTOJBHUKHU U UX
CBOMCTBA

38 PaBHOOe1peHHbIE TPEYTOJBHUKHU U UX
CBOICTBa

39 PaBHOO€E1peHHBIE TPEYTOJIBHUKHU U UX
CBOMCTBA

40 [Ipu3Hak paBHOOEIPEHHOTO
TpEyroJIbHUKA

41 [Tpu3Hak paBHOOEIPEHHOTO
TPEYroJbHUKA

42 Tpernii npru3Hak paBeHCTBA
TPEYTOJIbBHUKOB

43 Tperunii npu3HaK paBeHCTBA
TPEYrOJIbHUKOB

44 Tperunii npu3HaK paBeHCTBA
TPEYrOJIbHUKOB
@urypsl ¢ 0CEBO CUMMETPHUEM.

45 [IpuMepsl CHMMETPHH B OKpYKarOLIEM
MHpe

46 @urypsl ¢ 0CEBO CUMMETPHUEM.

[IpuMepsl cCHMMETpPHH B OKpYKarOLIEM




MUpE

KonTponbnas pabota no teme

47 " " 1
TpeyroapHUKH

48 [TapamiensHOCTH TPAMBIX 1

49 CBoiicTBa U IPU3HAKH MTApAJUICTBHBIX 1
MPSIMBIX

50 CBoiicTBa M IPU3HAKH MapaALIEIbHbBIX 1
HPSIMBIX

51 CBoiicTBa ¥ MPU3HAKH MTAPAJUICTHHBIX 1
HPSIMBIX

59 CBoiicTBa U IPU3HAKH MTAPAJUICITHHBIX 1
MIPSIMBIX

53 CBoiicTBa U IPU3HAKHU MapaJUIEIbHbBIX 1
IPSIMBIX

54 CBoiicTBa ¥ MPU3HAKH MTAPAJUICITHHBIX 1
MPSIMBIX

55 CyMMa yTiioB TpeyroJibHIKa 1

56 CymMma yriioB TpeyrojibHUKa 1

57 Breminue yriel TpeyrojabHHAKa 1

58 BHemnue yriel TpeyrojapHUKa 1
CymMma BHYTpPEHHHX YIJIOB

59 MHOTOYTOJIFHUKA U CyMMa BHEIITHHX 1
YIJI0B BBIITYKJIOTO MHOTOYTOJTbHHKA
CymMa BHYTpPEHHHX YIJIOB

60 MHOTOYTOJIFHUKA H CyMMa BHEIITHHX 1
YIJI0B BBIITYKJIOTO MHOTOYTOJTbHUKA

61 CymMma BHYTpPEHHHX YIJIOB 1




MHOT'OYT'OJIbHUKAa U CyMMa BHCIITHUX
YT'JIOB BBIITYKJIOT'O MHOI'OYT'OJIbHUKA

KonrtponsHas pabora o teme

62 "IMapamnensHocTh. CyMMa yIiioB
MHOIOYyIroJbHUKa"

63 [Ipu3Haku paBeHCTBA MPSMOYTOIbHBIX
TPEYroJbHUKOB

64 [Ipu3naku paBeHCTBA MPSAMOYTOIbHBIX
TPEYroJIbHUKOB

65 [eprieHAUKYIISAp ¥ HAKITOHHAS
CBOICTBO MeIMaHBI MIPSIMOYTOJIBHOTO

66 TpeyrojbHUKa, TPOBEAEHHOHN K
TUIOTEHY3€e
CBOIICTBO MeIMaHbI MPSIMOYTOJIBHOTO

67 TpeyrojbHUKa, TPOBEAEHHOMN K
TUIIOTEHY3€e

68 [IpsAMOYTONBHBIN TPEYTONBHUK C YTIIOM B
30 rpamycos

69 [IpssMOYTOBHBIN TPEYTOJIBHUK C YTIOM B
30 rpaaycoB

70 CooTHolIeHNsI MEXY CTOPOHAMU U
yriamMH TPeyrojbHUKa

71 CooTHoOIIEHNs MEKy CTOPOHAMHU U
yIIIaMHy TPEYroJIbHHUKA

79 HepaBeHCTBO TpeyroibHHKA.
HepaseHncTBO 0 1ymHe ToMaHOM

73 HepaBeHCTBO MeXly MepHIEHAUKYIIPOM

U HaKJIOHHOH. PaccTosiHuEe OT TOYKH A0




IpsAMON

KonTponbhas pabora no remam

74 "IIpsiMOyrObHBIE TPEYTOJIBHUKH ",
"I'eomeTpuueckue HepaBeHcTBA"

75 OKpy>XHOCTb, XOp/Ibl U TUAMETPbI, UX
CBOICTBa

76 OKpy>XHOCTb, XOPJIbl U THAMETPHI, UX
CBOICTBa
B3anMHOe pacnonokeHue OKpyKHOCTH U

77 npsmoii. KacarenpHas u cexymas K
OKPY>KHOCTH
B3auMHoe pacrnosioxkeHne oOKpyKHOCTH U

78 npsmoii. KacaTtenbHas u cexymas K
OKPY>KHOCTH
B3auMHoe pacroniokeHre oOKpyKHOCTH U

79 npsimoi. KacaTtenbHas u cexymas K
OKPY>KHOCTH

80 OKpy>KHOCTb, BIIUCAHHAS B YT'OJI

81 OKpyKHOCTb, BIIUCAHHAS B YIOJ
[TonsATHE O TEOMETPUYECKOM MECTE

82 Touek. [Ipumepsl reoMeTprUUECKUX MECT
TOYEK Ha MJIOCKOCTH
[TonsATHE O rEOMETPUUECKOM MECTE

83 Touek. [I[pumMeps TeOMETPHUECKUX MECT
TOYEK Ha MJIOCKOCTH

84 OmnucanHast OKpY>KHOCTb TPEyroJbHHKa,
€€ eHTp

85 OnucanHast OKpY>KHOCTb TPEyroJIbHHKA,




€€ UEHTp

86

87

MeTOI[ TCOMETPHUICCKUX MECT TOYCK ITPU
peIICHUU IrCOMCTPUYCCKUX 3a1a4

MeTOI[ TCOMETPHUICCKUX MECT TOYCK ITPU
PEIICHUU I'€OMCTPUYCCKHUX 3ada4

88

MeTOI[ TCOMECTPHUICCKUX MCCT TOYCK ITPU
peIICHUH I'COMCTPUYCCKUX 3a/1av

89

90

91

MGTOI[ TCOMCTPHUUCCKUX MECT TOYCK IIpHU
peIICHUU IrCOMCTPUYCCKUX 3a1a4

O60cHOBaHMS MPOCTEUIITNX TOCTPOCHUIA,
JTamnbl 33]]a44 HA TIOCTPOEHUS, pElICHHE
3aJla4 Ha IOCTPOCHUE IIUPKYJIEM U
JIMHEUKOU

O6ocHOBaHUS MPOCTEHIINX TOCTPOCHHUH,
JTamnbl 3aJa4X Ha [IOCTPOEHUS, PEIICHHE
3a/1a4 Ha IIOCTPOEHUE UPKYJIEM U
JIMHEUKOU

92

Kontponbnas paboTa mo teme
"OKpy>XHOCTh. [ 'eomeTpuieckue mecrta
Touek. [TocTpoeHus ¢ MOMOIIBIO ITUPKYIIS
U JTUHEeWKH"

93

[ToBTOpenue u obod1eHue. Peenne
3a7a4, HIUTIOCTPHUPYIOUINX CBSI3U MEKIY
pa3NUYHBIMM TEMaMH Kypca

94

95

[ToBTOpenue u o6obmeHne. Pemenue
3aJ1a4, WUTIOCTPUPYIOIINX CBI3H MEKIY
pa3IUYHBIMU TEMaMU Kypca

IToBTropenue u o6o0meHue. Pemenue




3aJ1a4, WUTIOCTPUPYIOLIMX CBA3H MEXKIY
pa3IMYHBIMU TEMaMHU Kypca

96

97

98

[ToBropenue u o6o0mmenue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

[ToBTOpenue u o6odmeHue. Pemenue

3a/1a4, WUIIOCTPUPYIOIIMUX CBA3H MEXKILY
pa3IMYHBIMU TEMaMU Kypca

[ToBTOpenue u o6odmeHue. Pemenue
3a]a4, HJUTFOCTPUPYIOIIUX CBSI3U MEKILY
pa3IMYHBIMH TEMaMH Kypca

99

[ToBTropenue u o6o0menHue. Pemenue
3a/1a4, WUTFOCTPUPYIOIIUX CBA3U MEKIY
Pa3IMYHBIMU TEMaMHU Kypca

100

[ToBropenue u o6o0meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

101

102

HToroBasi KOHTpOJIbHAS paboTa
[ToBTOpenue u obod1eHue. Peenne
3a]a4, MJUTIOCTPUPYIOLINX CBSI3U MEXKIY
pa3NUYHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 [Tapamnenorpamm, ero npu3Haku U 1
CBOMCTBA
5 [Tapamrenorpamm, €ro Npu3HaKu U 1
CBOMCTBa
3 [Tapamrenorpamm, €ro Npu3HaKu U 1
CBOMCTBA
4 [Tapamnenorpamm, ero npu3Haku U 1
CBOMCTBa
5 [Tapamrenorpamm, €ero Npu3HaKu U 1
CBOMCTBA
6 [IpsimoyronbHUK, poMO, KBaJpat, UxX 1
IIPU3HAKU U CBOMCTBA
7 [IpsiMoyronabHUK, poMO, KBaJpaT, UX 1
IIPU3HAKU U CBOWCTBA
8 [IpsimoyronbHUK, poMO, KBaJpar, UxX 1
IIPU3HAKU U CBOWCTBA
9 [IpsimoyronbHUK, poMO, KBaJpat, UxX 1
MIPU3HAKU U CBOMCTBA
10 CpenHsist TMHUSA TPEyroJbHUKa
11 CpenHsist TUHUS TPEYroJbHUKA
12 Tpaneuus. PaBHoGenpenHnas Tpanenus, eé 1

CBOICTBa U IIPpU3HAKU




Tpanenus. PaBnoOenpennas Tparmemnus, eé

13 . 1
CBOWCTBA U IPU3HAKU

14 [IpssMoyronbHas Tpanenus 1

15 Cpenusist TUHUS Tpanerun 1

16 Teopema Daneca 1

17 Teopema daneca 1

18 Teopema 0 IPONOPLUHOHAIBHBIX OTPE3KAX 1

19 TeopeMa 0 IpOMOPIMOHATILHBIX OTPE3Kax 1

20 LlenTp Macc TpeyroibHUKA 1

21 LlenTpanbHO-CUMMETPUYHBIE (DUTYPBHI 1

99 KonTponbhas padota no teme 1
"YeTbIpEXyroJbHUKN"

93 [TomoOue TpeyrobHUKOB, KOA(PPHUIIHEHT 1
1o100ust

24 ITonoGue TpeyroibHUKOB, KOAPHUIUEHT 1
noo0us

25 [Ipu3naku mo100Us TPEYroIbHUKOB 1

26 [Tpu3Haku mo100us TPEYroIbHUKOB 1

27 [Ipu3naku mo100Us TPEYroIbHUKOB 1

28 [Tpu3Haku mo100us TPEYroIbHUKOB 1

29 [Ipu3naku mo100Us TPEYroIbHUKOB 1

30 [Tpu3Haku Mo100US TPEYTOIBHUKOB 1

31 [TpumeHeHne nogo0us MPH pelIeHUH 1
MPAKTUYECKHX 3a/1a4

39 [TpumeneHne mo00us IPH PeTICHUH 1
MPAaKTUYECKUX 3a/1a4

33 [TpumeneHne no 00U PH pelIeHUH 1




MPAaKTUYCCKUX 3aaa4d

[Ipumenenue moapooust Mpu perieHuH

34 MPAKTUYECKHX 3a/1a4

35 [Ipumenenue nogo0us Npu pereHuH
IIPAKTUYECKHX 3a/1a4

36 [TpumeneHne nog00us PH PeIICHUH
MPAKTUYECKHX 3a/1a4

37 BBenenue nouaTus npeodpazoBaHus
no1o0us 1 mot00HBIX GUryp

38 Kontponbnas padota nmo teme "[lomooue"

39 [Tonstue nnowmaau. CBolcTBa MIIOMIAIeH
reOMEeTPHUECKUX HUTyp

40 ITonsatue mromanu. CBolcTBa ILIOIIAAEH
reoMeTpHUECKUX (puryp

41 [Tonstue nnowmaau. CpolicTBa MIoMAeH
reoMeTpHUECKuX Guryp
[Ipocreiimue GopmMyIbl A7 TUIOMIATU

42 TpeyroJibHUKA, MapajuieorpaMmma, pomoa
U Tpanenuu
ITpocreiime hopmysasl s MIIOLIAIN

43 TPEyroJibHUKA, NapajuiesorpaMmma, pomoa
U Tpamnenun
[Tpocreiime hopMysabl s MIIOLMIAIN

44 TpEyroJibHUKa, MapajuiesorpaMmma, pomoa
U Tpamneuuu
[Tpocreitmme GopMyIibl A1 TUIOIIAANA

45 TpeyroJibHUKa, MapajuiesorpaMmma, pomoa

U Tpaneuuunu




[Tpocreiimme hopMyItbl s TUIOIIA TN

46 TpEeyroJibHUKA, NapajuiejorpaMmma, pomoa 1
U Tpareuuu
[Tpocreiimme hopMyIbl s TUIOIIA TN

47 TpEeYroJbHUKa, mapauienorpaMmma, pomoa 1
U Tpareuuu
[Ipocreiimme GopMyIIbl AJIs IIOIIA N

48 TpEeYroJbHUKa, MapauienorpaMmma, pomoa 1
U Tparenun
[Ipocreiimume hopMynbl A7 TUIOMIATU

49 TpeyrojbHUKa, MapaiienorpamMmma, pomoa 1
U Tpareuuu
[Ipocreiimue hopMyInbl A7 TUIOMIATU

50 TpeyrojbHUKa, MapaiienorpamMmma, pomoa 1
U Tparneuuu

o1 [Tnomanu nonobHbIX GUryp 1

52 [Tnomaau nogo6HBIX GUryp 1

53 [Tnomaan mogoOHBIX Guryp 1

54 KonTponbHas pabora o teme "Ilnomans" 1

55 Teopema I[Tudaropa 1

56 [Tpumenenue Teopemsl [Tudaropa npu 1
pEIIeHNY TPAKTHYECKUX 3a1a4

57 [Tpumenenue Teopemsl [Tudaropa npu 1
pElIeHNH MTPAKTHYECKUX 3a71a4

58 [Ipumenenue Teopemsl [udaropa npu 1
pEIIeHNN TPAKTHYECKHX 33124

59 [Tpumenenue Teopemsl [Tudaropa npu 1

PEIICHUHN MPAKTUYCCKUX 3a1a4




[Tpumenenne Teopems [Iudaropa npu

00 pELICHUH IPAKTUYECKUX 3a/1a4

61 IIponopuroHanbHbIE OTPE3KU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

62 IIponopunoHanbHbIE OTPE3KH B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

63 IIponoprroHanbHbIE OTPE3KU B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

64 [IponoprroHanbHbIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

65 IIponopuroHanbHbIE OTPE3KH B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

66 [IponopuroHanbHbIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
Cunyc, KOCUHYC, TAHT€HC M KOTAaHTeHC

67 OCTpPOTO yTJIa MPSIMOYTOIEHOTO
TPEyToJIbHUKA
Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC

68 OCTPOTO yTjia NpsIMOYTOJIbHOTO
TPEyTOJIbHUKA
Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC

69 OCTPOTO yTjia NpsIMOYTOJIbHOTO
TpEyroJibHUKa

20 Tpuronomerpuveckne GyHKIIUU YTIIOB B
30°, 45° u 60°

71 Tpuronomerpuueckre GyHKIUHU YIIIOB B
30°, 45°u 60°

72 KonrtponsHas pabora o Teme "Teopema




[Mudaropa u Havyana TpuroHomMeTpun’'

73 Bnucanubie v IEHTpaIbHBIC YTIIbI 1

74 BnucanHnble U LIEHTpaIbHBIE YIUIbI 1

75 BrucanHuble U LIEHTpaIbHBIE YIUIbI 1

76 Bnmcanubie 1 IEHTpaIbHBIC YTIIbI 1

77 VYron Mexay KacaTeJbHON U XOpJon 1

78 VYroa Mexay KacaTeJIbHOW U XOPI0H 1

79 VYTIBl MEXIY XOpJaMH U CEKYIIUMHU 1

80 VYTIubl MeXAYy XOpJaMu U CEKYIIUMHU 1

81 Brincannble 1 onvcaHHbIe 1
YEeTBIPEX YT OJIbHUKU

82 Brnucannble u onrcaHHbIe 1
YEeThIPEX YT OJIbHUKU

83 CBoiicTBa ¥ NpU3HAKU BIMCAHHOTO 1
YeThIPEXYTOJIbHUKA

84 CBoiicTBa M MPU3HAKH BIIMCAHHOTO 1
YEeThIPEX YT OJIbHUKA

85 CBoiicTBa M MPU3HAKH BIIHCAHHOTO 1
YeThIPEXYTOJIbHUKA

86 CBoiicTBa M IPU3HAKH BIIMCAHHOTO 1
Y4eThIPEXYTOJIbHUKA

87 B3anmHoe pacnonoxkeHue AByx 1
OKPY>KHOCTEH

88 B3aumMHoe pacrnonoxxeHue aByx 1
OKpY>KHOCTEHN

89 Kacanne okpyxHOCTEN 1

90 Kacanwue okpyxxHocTeit




91

OOmme kacaTenbHbIC K IBYM
OKPY>KHOCTSIM

92

93

94

KonTponpHas pabota mo Teme "Yriasl u
YeTHIPEXYTOIbHUKY, CBSI3aHHBIE C
OKpPY>KHOCTBIO"

[ToBTOpenue u o6odmeHue. Pemenue
3aJ1a4, WUTIOCTPUPYIOIIMX CBI3H MEKIY
pa3IuYHBIMU TEMaMHU Kypca

[ToBTOpenue u o6odmeHue. Pemenue

3aa4, WJUTIOCTPUPYIOLIUX CBA3U MCKAY
Pa3jIMIHbIMU TECMAMH KYypcCa

95

[ToBropenue u o6o0meHue. Pemenne
3a/1a4, WUTFOCTPUPYIOIIUX CBA3U MEKIY
Pa3IMYHBIMU TEMaMHU Kypca

96

[ToBropenue u o6o0meHue. Pemenne
3aj1a4, WUTFOCTPUPYIOILIMX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

97

98

99

IToBropenue u o6o0menue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

IToBropenue u o6o0menue. Pemenue
3a71a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
Pa3IUYHBIME TEMaMH Kypca
IToBTropenue u o6o0meHue. Pemenune
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca

100

[ToBTOpenue u o6obmeHue. Pemenue
3aJ1a4, WUTIOCTPUPYIOIINX CBI3H MEKIY




pa3IMYHBIMU TEMaMU Kypca

101 Hrorosas koHTpobHas paboTa 1
[ToBropenue u o6o0menue. Pemenue
102 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKITY 1
pa3IMYHBIMU TEMaMH Kypca
OBLIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘ICHl/Iﬂ :)Iﬁl?zs;osaTenbnme
padoThbI padoThI pecypen
1 Cunyc, KOCMHYC, TaHTeHC YIriioB oT 0 10 1
180°
5 OCHOBHOE TPUTOHOMETPUYECKOE 1
TOXAECTBO
3 @dopMyITbl TPUBEICHHS
4 ®opMyIibl TPUBEACHUS
5 Pemenne tpeyronsaukoB. Teopema 1
KOCHHYCOB
6 Pemenue tpeyronsHukos. Teopema 1
KOCHUHYCOB
7 Teopema cuHycoB 1
8 Teopema cuHycOB
Pemenne npaktuyeckux 3anad ¢
9 HCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenue npakTuyeckux 3aaay ¢
10 HCIOJIb30BaHUEM TEOPEMBbI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenue npakTuyeckux 3aaay ¢
11 HCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U 1
TEOPEMBI CHHYCOB
12 Pemenne npaktuyeckux 3anad ¢ 1




HCIIOJIb30OBAHHUEM TCOPEMEBI KOCUHYCOB U
TEOPEMBI CHHYCOB

Tpuronomerpuyeckue GoOpMyIbl IJIst

13 TUIONIA/IA TPEYTOJIbHHKA,
napaiesiorpaMma
Tpuronomerpuyeckue GopmMybl 1

14 TIJIOIIAIN TPEYTOJbHUKA,
napaiesiorpaMma
Tpuronomerpuyeckue GopMybl 1Jis

15 TUIOLIAIA TPEYTOJIbHUKA,
napajuieniorpaMma
Tpuronomerpudeckne GOpMyIbI IS

16 TUIOLIA/IA TPEYTOJIbHUKA,
napajuieiorpaMma

17 ®opwmyia ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 CDopMXJIa TUTONIA/IN BBIMYKIIOTO
Y4eThIPEXYTOJIbHUKA

21 CDopM}'/.na IIJIOIIAU BBIITYKJIOTO
YeThIPEXYTOJIbHUKA

99 KonTponbhas padora no teme "Pemienue
TPEYroJIbHUKOB"

93 Xopbl U TO00HBIE TPEYTOILHUKH B
OKPYXKHOCTH

24 Teopema o mpou3BeIEHUH OTPE3KOB XOP/]

25 Teopema 0 npon3BeIEHUHN OTPE3KOB XOP.

26 TeopeMbl 0 TpoW3BEIEHUN OTPE3KOB




CEKYILNX

Teopembl 0 MPOU3BEACHUN OTPE3KOB

27 1
CEKYIIUX
28 Teopema o KBazipaTe KacaTeabHOM 1
29 Teopema o kBagpare KacaTenbHON 1
30 Teopembr UeBbl 1 MeHemast 1
31 Teopemsl UeBbl u Menenas 1
32 Teopembr UeBbl 1 MeHemast 1
33 [TonsiTHE O TOMOTETHH 1
34 Kontposbnas padota nmo teme "[lomodue 1
TPEyroJbHUKOB"
YpaBHeHHE NPSAMON HA TIIIOCKOCTH.
35 YrioBoi Ko3hPHUITUEHT 1 CBOOOHBIH 1
YJIeH, UX TEOMETPUUYECKUN CMBICIT
YpaBHeHHE NPSIMOI Ha TIIOCKOCTH.
36 YrinoBoii ko3 GUIMEHT ¥ CBOOOTHBII 1
YJIeH, UX TEOMETPUUYECKUN CMBICIT
37 [TapamiensHOCTh U IEPICHIUKYIIIPHOCTD 1
MpSMBIX (Yepe3 yriaoBoi Koa(hULIMEHT)
38 VYpaBHEHHE OKPYKHOCTU 1
39 HaxoxneHnne nepecedeHnit OKpyKHOCTEN 1
Y TIPSIMBIX B KOOPIMHATAX
40 HaxoxneHue nepece4eHuil OKpyKHOCTEN 1
Y TIPSIMBIX B KOOpIMHATAX
41 dopMyia pacCTOSSHUSA OT TOYKH JI0 TIPSIMO 1
42 [Inomane mapamuienorpamma B 1

KOOpJMHATAX, TIOHITHE 00




OPUEHTUPOBAHHON IIOIIAIN

HpI/IMeHCHI/Ie METOJa KOOpAUHAT B

43 MPAKTUYECKH-OPUEHTUPOBAHHBIX
TeOMETPHUECKUX 3aauax

44 KontponbHas padota nmo teme "Meton
KoopauHat"

45 BekTops! Ha III0CKOCTH
CrnoxeHne ¥ BbIYNTaHUE BEKTOPOB —

46 MpaBUJIa TPEYTOJIbHUKA U
napajuiesorpaMma
CrnoxeHune ¥ BbIUNTaHUE BEKTOPOB —

47 MpaBUJIa TPEYTOJIbHUKA U
napasiesiorpaMma

48 YMHOXEHHE BEKTOpa Ha YHCIIO

49 Koopaunats! BekTopa
CroxeHne 1 BHIYNTaHUE BEKTOPOB,

50 YMHOXEHHE BEKTOpa Ha YUCIIO B
KOOpAMHATax
CroxeHre ¥ BBIYUTaHHE BEKTOPOB,

51 YMHO>KEHHE BEKTOpa Ha YHCIIO B
KOOpAMHATax

59 [TpumeHeHne BEeKTOPOB B (PU3HKE, IICHTP
Mmacc

53 [TonsaTtue o 6a3uce (Ha MIOCKOCTH).
PaznoxeHus BEeKTOPOB 10 0a3ucy

54 [TonsTre o 6a3uce (Ha TIOCKOCTH).
PaznoxeHus BeKTOpPOB 1o 0azucy

55 [TonsiTue o 6a3uce (Ha MIOCKOCTH).




Paznoxenus BEeKTOpPOB 1o 0asucy

CkanspHoe Mpou3BeIeHnEe BEKTOPOB,

56 Te€OMETPHYUECKUI CMBICI U BHIPA)KEHUE B
JIeKapTOBBIX KOOPAWHATAX

57 JIMcTpuOyTUBHOCTD CKAJIIPHOTO
MIPOU3BEICHUS

58 CkansipHoe MpOU3BE/ICHUE U
MIPOELMPOBAHUE

59 [TpuMeHeHne CKaIIpHOTO POU3BEACHUS
BEKTOPOB U HAXOXKJICHHUS UTMH U YTIIOB

50 [IpuMmeHeHne CKaIsipHOTO MPOU3BEACHUS
BEKTOPOB JUISl HAXOXKIACHUS UTUH U YTJIOB

61 [TpumMeHeHne CKaIIpHOTO POU3BEACHUS
BEKTOPOB U HAXOXKJICHHUS UTMH U YTIIOB

62 Pemenue reoMmeTprueckux 3agad ¢
MTOMOUIBIO CKAISIPHOTO MPOU3BEICHUS

63 Pemienue reoMeTpudeckux 3aaad ¢
MOMOIIBIO CKAISIPHOTO TIPOU3BEICHUS

64 Kontponbnas padota mo teme "Bektopsr”

65 [IpaBuibHBIE MHOTOYTOJIBHHKH,
BBIUMCIIEHUE X 3JIEMEHTOB

66 [IpaBuibHBIE MHOTOYTOJIBHHKH,
BBIUUCIIEHUE UX 3JIEMEHTOB

67 [TpaBuIHHBIE MHOTOYTOJIBHUKH,
BBIYUCIICHUE UX JIEMEHTOB

68 [TpaBuiIbHBIE MHOTOYTOJIBHHKH,
BBIUUCIIEHUE UX 3JIEMEHTOB

69 Ywucno T v UTHHA OKPY)KHOCTH




70 Yucno © ¥ IMHA OKPY>KHOCTH 1

71 JlnvHa TyTH OKPYKHOCTH 1

72 JUIHa 1yTU OKPYKHOCTU 1

73 Panuannas mepa yriia 1

74 Pannannas mepa yria 1

75 [Tnomans Kpyra u ero 3JeMEHTOB (CEKTOpa 1
1 CETMEHTA)

76 [Tnomane Kpyra u ero 31eMEeHTOB (CEeKTOpa 1
1 CETMEHTA)

77 [Tnomans Kpyra u €ro 3JeMEHTOB (CEKTOpa 1
Y CETMEHTA)

78 Brrauciienue nepuMeTpoB | IUIOMIACH 1
¢buryp, BKIIOYAIOMIUX 3JIEMEHTHI KpyTa

79 Beruncienue nepuMeTpoB | IUIOma e 1
¢buryp, BKIFOYAIOIIUX 3JIEMEHTHI Kpyra

80 KonTponbnas no reme "/{nuna 1
OKPY>KHOCTH M ITOIAaAb Kpyra"

81 LlenTpanbHasi cCHMMETPHS 1

82 LleHTpasibHO-CUMMETPUYHBIE PUTYPHI 1

83 [Tooport 1

84 OceBas cummeTpus 1

85 durypsi, (iI/IMMeTpI/I‘IHI)Ie OTHOCHTEIIEHO 1
HEKOTOPOH ocH

86 [TapannenpHeIil IepeHOC 1

87 IToHsATHE IBMIKEHUS B €0 CBOICTBA 1

88 PaBenctBo ¢puryp 1

89 [IposiBieHNsI CHMMETPUH B TIPUPO/JIE, 1




JKUBOIIUCH, CKYJIBIITYpE, apXUTEKTYype

90

91

Kommnosumuu asuxeHuit (mpocTenme
IIPUMEPHI)

[ToBTOpenue u o6odmeHue. Pemenue
3a/1a4, WLUTIOCTPUPYIOIINX CBI3U MEKITY
pa3IMYHBIMH TEMaMH Kypca

92

[ToBropenue u o6o0menue. Pemenue
314, WITFOCTPUPYIOIINX CBA3U MEXKIY
Pa3IMYHBIMU TEMaMHU Kypca

93

[ToBropenue u o6o0menue. Pemenne
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

94

95

96

[ToBTOpenue u o6odmeHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca
IToBropenue u o6o0mmenue. Pemenue
3a1a4, WIUTFOCTPUPYIOLINX CBSI3H MEXKIY
Pa3IUYHBIMHE TEMaMH Kypca
[ToBTOpenue u obod1eHue. Peenne
3a71a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3IUYHBIMHE TEMaMH Kypca

97

[ToBTOpenue u obod1eHue. Peenne
3a7a4, HIUTIOCTPHUPYIOUINX CBSI3U MEKIY
pa3NUYHBIMM TEMaMH Kypca

98

99

[ToBTOpenue u o6obmenHue. Pemenune
3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3IUYHBIMU TEMaMU Kypca

IToBropenue u o6o0meHue. Pemenue




3aJ1a4, WUTIOCTPUPYIOLIMX CBA3H MEKIY
pa3IMYHBIMU TEMaMHU Kypca

[ToBTrOopenue u o6o0mmenue. Pemenue

100 3a/1a4, WUTFOCTPUPYIOIINX CBSI3U MEKTY 1
pa3TUYHBIMU TEMaMHU Kypca
101 HroroBast koHTpobHas paboTa 1
[ToBropenue u o6o0menue. Pemenue
102 3a/1a4, WLUTIOCTPUPYIOIINX CBI3U MEKITY 1
pa3IMYHBIMH TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eometpusi. 7-9 knaccwi: yueb. st ob6meoopazosat. Yupexaennii / JI.C.
ArtanacsH, B.®. byry3os, C.b. Kagomuies u nip. — M.: [Ipocsemenue, 2020.
['eomeTpus. Jlom. riaBel kK ydeOHUKY 8 Ki1.: Yueb. mocoOue Jyisl yJaluxcs KO
U KJIaccoB ¢ yriy0i. uzyd. matematuku/ JI.C. Aranacsa, B.®. byrysos, C.b.
Kanomues u ap. — M.: Buta-IIpecc, 2004.

I'eomeTpus. Jlom. riaBbl K yaeOHUKY 7 Ki1.: Yueb. mocoOure I yJaiuxcs mKoJI
1 KJIaccoB ¢ yriy0:. uzyd. matematuku/ JI.C. Aranacsa, B.®. byry3os, C.b.
Kanomies u ap. — M.: Buta-IIpecc, 2004.

I'eomeTpust. Jlom. riaBel kK ydeOHUKY 9 Ki1.: Yueb. nocolue sl ydaiuxcs mKoJI
U KJIacCcoB ¢ yry0:. uzyd. matematuku/ JI.C. Aranacsa, B.®. byrysos, C.b.

Kanomues u ap. — M.: Buta-IIpecc, 2004

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA

['eomeTpus. s 7 kinaccoB: Ydeb. mocodue Jyisl yJaluxcs MKOJ U KJIaCCOB C
yray0. uzyd. marematuku / A.Jl. Anekcanapos, A.JI.Bepuep/ - M.:
[Ipocsemenue, 2004.

['eometpus. s 9xnaccoB: Yue6. mocoOue Assl yyalmxcsl KO U KJIaCCOB C
yriay6. u3yu. marematuku / A.Jl. Anexcanapos, A.JI.Bepuep/ - M.:

[Ipocsewenue, 2018.



['eometpus. Jlom. rnaBel K yaeOHUKY 8 Ki1.: Y4e0. mocoOue i yqamuxcst KO
U KJ1accoB ¢ yriryou. uzyd. marematuku/ JI.C. Atanacss, B.®. byrysos, C.b.
Kanomues u qp. — M.: Buta-IIpecc, 2004.

['eometpus. Jlom. rnaBbl kK yaeOHUKY 9 Ki1.: YueO. mocoOue AJis ydaiuxcsi Ko
U KJ1accoB ¢ yrryour. uzyd. marematuku/ JI.C. AtanacsH, B.®. byty3os, C.b.
Kanmomries u ap. — M.: Buta-IIpecc, 2015.

I'eomeTpust. Tectol. 7 — 9 knaccel: YuebHo - Metoa.nmocoodue /Antsinos [1.U. -
M.: dpoda, 1999.

Huaaktuyeckue Matepuaisl o reometpuun 1is 7 kiacca /b.I".3uB, B.M.
Meiinep. - M.:ITpocsenienue, 2002.

JlunakTudeckue MaTepuasl o reometpun s 8 kinacca /b.I.3uB, B.M.
Meiinep. - M.:IIpocsenienue, 2002.

JlunakTudeckue MaTepuaibl 1o reometpun ais 9 kiacca /b.I'.3uB, B.M.

Meiinep. - M.:ITpocsenienue, 2018.

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HNHTEPHET

» MunucrepctBo oopasoBanus P http:// www.informika.ru/; http://www.edu.ru/
* TectupoBanue online: 5 - 11 kmaccst http://www . kokch.kts.ru/cdo/

* Merasnuuknonenus Kupunna u Medoaus http://mega.km.ru

* CaliTel « DHIMKJIONEINN SHITMKIIONeAni»: http://www.rubricon.ru/;

http://www.encyclopedia.ru/



* [lemarornueckasi Mmactepckasi, ypoku: http://teacher.fio.ru

* HoBele TexHOMOTMH B 00pa3oBanuu http://edu.secna.ru/main/
* [IytreBotuTeNnh «B MUpe HayKm» M IIKOJTHHUKOB
http://www.uic.ssu.samara.ru/~nauka/

* OGyuaromas cucrema mutpus ['ymuna «PEILY EI'9»

* OTkpbIThI OaHk 3a7a4 EI'D o matemaTtuke

* OTkpbITHIN OaHK 3a7a4 OI'D Mo MmaTeMaTuke
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