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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PAa3/EJOB IIKOJILHOM MaTeMaTHKH,
UMEIOIINIA CBOEH 1EbI0 00€CTeunTh M3yYeHUE CBOMCTB U pa3sMepoB QUIYp, UX
OTHOUIEHMI M B3aUMHOE pPACHOJIOKEHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1iero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS POBOJAUTD
JTIOKa3aTelIbHbIE PACCYKICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIC YTBEPXKICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyXJeHuss «OT MPOTHUBHOIO», OTIMYaTh CBOWCTBA OT IPHU3HAKOB,
dbopmynupoBath 0OOpaTHBIE yTBepkaeHUs. (Ocoboe 3HAYCHHWE TOKa3aTelIbHAs
JIMHUSL UMEET ISl YTITyOJIEHHOTO N3YUYEHHUSI MAaTEMaTUKH.

[{enpro M3y4eHUs: TEOMETPUU SBISIETCS UCIIOJIB30BAaHUE €€ KaK HHCTPYMEHTA
IIPU PEIICHUHN KaK MaTeMaTHYECKUX, TaK U MPAKTUUYECKUX 3a/1ay, BCTPEUAIOIIHNXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAy4YWUTbCS — ONPEIEsATh
F€OMETPUYECKYIO (DUTypy, ONHUCHIBATH CIOBAMHU YEpPTEX WIA PUCYHOK, HAWTU
IUIOIIaJb  3€MEJBHOTO0  y4YacTKa, pPACCUUTHIBATH  HEOOXOAUMYIO  JUIMHY
ONTOBOJIOKOHHOTO Kalenst wiu TpeOyeMmble pa3Mmepbl rapaxka JUuisi aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAsi, BHIYMCIHUTEIbHAS JUHUS B U3YUYEHUU T'€OMETPHUHU.
[Ipu pemeHny 3amay NPAKTUYECKOTO XapaKTepa OOYYalOIIUMNCS YYHUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEAlbHBIX JKU3HEHHBIX CHUTYyalllii, IPOBOJIUTH
BBIYHCIICHUS U OIIEHUBATDH aJICKBATHOCTh MOJTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh Yy4eOHOr0 Kypca YriIyOJaEHHOTO U3YyUYCHHUS TEOMETPUH COCTOUT
B TOM, 4TO OOy4aroniyecs: He MPOCTO 3HAKOMSITCS C ONPEACIEHHBIMU MTOHATUSAMH, a
YBEPEHHO OBJa/ieBat0T UMH. CyllecTBYIONIME TEMbI MPOrpaMmmbl 0a30BOTO Kypca
reOMETPUH U3YyYaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHUS, IMOMOTAMOIINE UM YBEPEHHO IPUMEHSTh CBOM 3HAHMS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEIMETax, MPEkKIe BCero (pu3nke U nHpHoOpMaTHKe,
a Tak’Ke MOJIb30BAThCS MOJYYEHHBIMH 3HAHUAMH MPU PEUICHUH NPAKTUYECKUX
3a/ay.

CornacHo yueOHOMY TIuUIaHy B 7-9 Kiaccax wu3y4yaeTcsl YriyOJnEHHBIN
yaeOHbIl Kypc «['eoMeTpus», KOTOPbIN BKIIFOYAET CICTYIOIINE OCHOBHBIC Pa3/eibl
conepxkanusi:  «Hauama  reomerpum», «TpeyronbHukn», «OKpYy>XHOCTHY,
«YeTtbipéxyronbHukn», «Ilogobuey, «dmeMeHTsl TpuroHoMeTpuny, «llmomanny», a
Takke «Meton koopAuHaTY», «BekTops», «IIpeobpazoBanus MIIOCKOCTI.

Ha usyuenue yueOHoro kypca «l'eomerpuss» orBogutcs 306 udacoB: B 7
kiacce — 102 yaca (3 yaca B Hezento), B 8 kinacce — 102 yaca (3 vaca B Hezeno), B
9 knacce — 102 gaca (3 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS W pa3BUTHA TeoMmeTpud. HadaibHble NOHATHS
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o006 akcuome, Teopeme,
JI0Ka3aTeNIbCTBE, ONPEICICHUN.

B3anmHOe pacrnonokeHue ToueK Ha NpsMou. M3mepeHue IMHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomynnockocts ¥ yroi. Buasl yrinoB. M3MmepeHne BEIWYMH — YIJIOB.
BeprukanbHble U CMeXHBIE YIUibl. [lapasienbaple U NEpIIEHIUKYIIAPHBIC MIPSMBIE.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[iinHa somanoi. MHoroyronsHuku. llepumerp
MHOTr'OYyroyibHUuKa. [IoHsATHE O BBIMYKIIBIX W HEBBITYKIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBICHUs O PpaBEHCTBE (QUIYp, HX PACIOIOKECHUH,
CUMMETPHH.

[Ipocrenmmue noctpoeHus. UTHCTpyMEHTHI I ©3MEPEHHUM U IOCTPOEHUM.

TpeyroabHuKu

Buzasl TpeyrosbHUKOB: OCTPOYIOJIBHBIE, MPSIMOYTOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEpEHHbIE, paBHOCTOpOHHHE. Meauana, OuccekTpuca M BBICOTA
TPEYTOJbHHUKA.

PaBeHcTtBOo TpeyronbHUKOB. IlepBblii W BTOpOM NPHU3HAKKM PpPAaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKHM M HX cBoicTBa. Ilpu3Hak
paBHOOEAPEHHOTO TPEYroJibHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIYy CTOPOHAMH W yriaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IMHE JOMaHOM.

Cummetpuunble  Qurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHHU.
[IpuMepbl CHMMETPHUH B OKPYKAIOILIEM MHPE.

IMapaanensHbie npsimbie. CyMMa yrjiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSMBIX, HCTOPUUYECKHE CBEIEHMS O nocrynare EBkimna u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoOMCTBa u
MPU3HAKK NapajuieNbHbIX NpsMbIX. CyMMa yriioB TpeyrojbHUKa. BHEmHuE yribl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJAbHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJIbHUKOB. [leprnieHaukynsp u
HakJIOHHAs. CBOMCTBO MEAUAHBI NPSIMOYTOJIBHOTO TPEYTOJbHHUKA, TPOBEAEHHON K
runorenyse. [IpaMoyrosnbHbIii TPEYroJbHUK C yriioM B 30°.

OxpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTHl OKPYXHOCTH W Kpyra: LEHTP,
paguyc, IMaMeTp, XOpaa, UX CBOMCTBA. B3anMHOE pacmnosioKEeHUE OKPYKHOCTH U
npsamoil. KacarenbHass M cekymiass K OKpyXHOCTH. OKpY>KHOCTb, BIIMCAaHHAs B
yrou. [IpocTeiimme mocTpoeHus ¢ MOMOIIBIO UPKYJIS U JTMHEHKU.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reoMeTpUIECKUX MECT
TOYEK HA TUIOCKOCTH. bHCCEKTpHrCa yIiia U CEpEANHHBIN NEPIIEHANKYIISAP K OTPE3KY
KaK TeoOMEeTpUYecKue Mmecta ToueK. ONnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1HeHTp. MeToa reoMeTpruIecKX MECT TOUEK MPH PEIICHUH N'€OMETPUUYECKUX 3a/1a4.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJIS M JIUHEHKH

Hcropuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, 3TaIlbl
34141 HA MIOCTPOEHUs, PEIICHUE 3a7a4 Ha IOCTPOECHNUE IUPKYJIEM U JINHEUKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoiWcTBa. [IpsAMOyrospHUK, pomo,
KBaJpaT, UX MpU3HAKU U cBoiicTBa. Tpameuusa. PaBHoOenpeHHas tpameuus, €€
cBOMcCTBa M npu3Haku. [IpsmoyronbHas tpanenus. CpenHss JTUHUSA TPAIICLHH.

CpenHsas nUHUSL TPEYroJbHUKA. MeToj yIBOCHUSI MEIHAHbl TPEYTrOJbHHKA.
Teopema o nepeceyeHuu MeMaH TPEyTrOJIbHUKA.

Teopema @aneca, Teopema O MPOIMOPUUOHAIBHBIX OTpe3Kax. Teopema
BapuHbpoHa 1151 IPOU3BOIBHOTO YETHIPEXYTOJIBHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPBI.

ITopoOue

[Togobue TtpeyronbHUKOB, Kod(pdunueHnt mnomodus. [IpuzHaku momoOUs
TPEYroJbHUKOB. IIprMeHeHne nomoOusi TpU PpPELICEHUH TEeOMETPUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tonsarne o mmromaau. CBoWMCTBAa IUIOMIAACH TEOMETPHUECKUX (UTYD.
[Ipocreiimme GopMyIbl s MJIOMIAN TPEYTOJNIbHIKA, IMapajuieorpaMma, pomoa u
tpanenuu. [nomanu nogoOHeIX puryp. OTHOIIEHHE MII0IIAeH TPEYTOJbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu pemenun
MPAKTUYECKUX 33/1a4.

DJIeMEeHThI TPUTOHOMETPHUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPSIMOYTOJIbHOIO
TpeyroibHuka. TpuroHomerpuueckue ¢yHkiun yriaoB B 30°, 45° u 60°.
[IponopuroHaIbHBIE OTPE3KU B MPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

Yriabl 1 4eTBIPEXYTOJLHUKH, CBS3aHHbIE ¢ OKPYKHOCTHIO



BrnmcaHHble M LEHTpaJbHBIE YIJIBI, YTOJ MEXKAY KacaTelbHOW M XOpIOM.
Yrnel Mexay XOpAaMH M CEKyLIMMHU. BIHCaHHbIE W ONMCAaHHBIE OKPYKHOCTHU
TPEYroJIbHUKA M YeTHIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIHCAHHOIO
4eTBIPEXYTOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>xHOCTel. O01Me KacaTreabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemenue TpeyroJibHUKOB

Cunyc, KocuHyc, Tanreic yrioB ot 0° mo 180°. OcHoBHOe
TPUTOHOMETpPHYECKOEe  ToXkaecTBo.  Popmynsl  npusBeacHus.  PemieHune
TPEYroJIbHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYcOB. PemieHune
MPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

Tpuronomerpuueckue  QopMynbl g [UIOMIAJAM  TPEYroOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuu. dopmyna I'epona. Popmyna miomaau
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IHoxo0ue TpeyroIbHUKOB

Xopapl W MOAOOHBIE TPEYrOJbHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEICHUN OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEICHUU OTPE3KOB CEKYIIHX,
TeopeMa O KBajpare KacarelbHOH. [IpruMeHeHne Ipu penieHur reoOMETPUYECKUX
3anad. Teopembl UeBnsl 1 Menenas. [lonssTue 0 roMOTETHH.

MeTtoa koopauHaT

VYpaBHeHUE NpAMOW Ha TJIOCKOCTU. YTJI0BOM KOA((UIMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKHA CcMbICH. [lapaienbHOCTh W NEPHEHAMKYJISIPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHeHue oOkpyxHocTH. HaxoxneHune mnepeceueHur OKpPYKHOCTEW H
NpsMBIX B KoopauHaTax. PopMyna paccTOSIHUS OT TOYKHM A0 mpsimoil. Ilnomans
napajjiesorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOM ILJIOILA[IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTHUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX
3aj1ayax.

BekTopsl

BekTopbl Ha miockocTu. CloOXeHUE M BBIYMTAHHME BEKTOPOB — IMpaBUiia
TPEYroJIbHUKA U NapajuiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BekTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[lonatue o Oa3uce (Ha TIOCKOCTH). PasjiokeHuss BEKTOPOB IO 0Oa3ucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, F'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopAauHaTaxX. JUCTpUOYTHMBHOCTH CKAJSPHOTO IPOU3BEACHUS.
CkansipHOE€  TPOW3BEACHUE M  MNpOeHUpoBaHHE. [IpuMEHEHue CKaIIpHOIro



IPOU3BEACHUSI BEKTOPOB JUISI HAXOXIEHUs [JJMH U yrioB. Pemienue
TEOMETPUYECKHX 33]1a4 C [IOMOIIbIO CKAIIPHOTO IPOU3BEACHUS.

JIJIMHA OKPYKHOCTH U IUIOIIA/Ib KPyra

IIpaBunpHBIE MHOIOYrOJbHUKM. J[nuHa oOKpyxHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxKHocTeil. Ilmomane kxpyra,
CeKTopa, cermeHTa. Mctopnueckue cBeieHnst 00 U3BMEPEHNHN JUIMHBI OKPY>KHOCTH U
IUIOLIAHU KpYyTa.

JIBMKeHUs TUIOCKOCTH

IlenTpansHas cummerpus. LleHTpanbHO-cuMmMmeTpuuHble urypsl. [ToBopoT.
OceBasg cummetpusa. Purypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBHkeHHsT U ero cBoilicTBa. PaBeHcTBo Quryp. IlposiBienus
CUMMETPUM B IIPUPOJIE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommoznnuu
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reOMeTpUUECKUX 3a7adax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «I'EOMETPHUS» HA YIUYBJIEHHOM YPOBHE
OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHXKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakAaHHa U Pealn3aluu €ro
opaB, IMpPEICTaBICHUEM O MAaTEMaTH4YECKMX OCHOBaX (PYHKIHOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00OCYXACHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy1I0BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIIEHUU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTeMaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHMHM BCEW JKMU3HM JJIsl YCHEIIHOM NpodeccHOHaIbHOM
NESATEIIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTH4eCKOTr0 BOCIIUTAHMS

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTel HAYYHOTO MMO3HAHMS:

OpUEHTaluel B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI UelIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHHUEM MaTeMaTHYECKON HayKu Kak cdepbl UelI0BEUYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH I Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTeMAaTHKU U MATeMAaTHYECKOW KYJbTYpOW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN 1E€ATEIbHOCTH;

6) ¢pusmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOy YU



FOTOBHOCTBIO MPUMEHSITh MATEMATUYECKUE 3HAHUS B HWHTEPECAX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  THTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peErysapHas Quznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PpeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OITMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JIOTHYeCKOT0 BOCIIMTAHMS

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JJaCTH COXPAHHOCTH OKPYXAaloIIeH cpenapl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJCACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJILHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIEM B MyTEeH X pelieHus;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJBLHON M NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS y JPYTUX JIOJAEH, mMpuoOpeTaTb B COBMECTHOW JEATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMbBITA JIPYTHUX;

HEOOXOIMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHSATHUSI, TUIIOTE3bI 00 0OBEKTaX U SABJICHUSX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
OCO3HaBaTh JCPHUIUTH COOCTBCHHBIX 3HAHUN W KOMIIETEHTHOCTEH, TUIAaHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKU H
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CcBOEHHUS MpOTrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi Oyayt chopMUpOBaHbl MeTaNpeAMeTHbIE
pe3yJabTaThl, XapaKTEPU3YIOIIHECs OBJIAJICHUEM YHUBEPCATbHBIMU
MO3HABATEIILHBIMU  JIEHCTBUSIMH,  YHHUBEPCAJIbHBIMH  KOMMYHHUKATUBHBIMU
JEHCTBUSIMHM M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAelicTBUA:

BBISIBJIATH U XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXIy TMOHATUSIMU, (HOPMYIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAHUS JIJIs1 000OIIEHHS M CPAaBHEHHSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUpPOBaTbH U  MPEoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENbHbBIC U OTPUIIATENIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (akrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHI;

JieNaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUCHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHH;

pa3OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIe U OT
MPOTUBHOIO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTHUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIlMI0, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEDHI,
OPUMEHATh METOJ MAaTeMaTU4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHUS;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PEICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIJICIIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabckue A€l CTBUS:

UCTIONB30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT TO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  IMpolieMmy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh HCKOMOE M JlaHHO€, (hOpMUPOBATh THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UIINIO, MHEHUE;

OPOBOJAUTH IO CAMOCTOSITENIFHO COCTABICHHOMY IIJIaHy OKCIIEPHUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO pe3yibTaTam
NpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHWBATH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TIPOIlECCa, a TaKXKE BHIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HMHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl peIIeHU 3a1a4H;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BbIOMpaTh (QopMy mpencTaBieHUs HWHDOpMAMKM W WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHON TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU TIO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIMPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



BOCIIPUHUMATH U (OPMYJIMPOBATH CYXKIACHHUS B COOTBETCTBHH C YCIOBUSAMH U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THMCHMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOJYy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3yibTar;

B X0/ OOCYXIIEHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMON TEMHI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTAaBIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KUBaTh pa3jIMude W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIHMpOBaTh Pa3HOTIACHS, CBOU BO3PAKEHUS;

NPEJICTABISITh Pe3yIbTaThl PEIICHUS 3a/1adM, SKCIICPUMEHTA, UCCIICOBAHMUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBHUIYaIbHOU
paboThl MpU PpEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUIAHMUPOBATH OPTaHU3aIMI0 COBMECTHOH paboTHI,
pacnpenensaTh BUILI padOT, JOTOBAapHBATHCS, OOCYXKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYNMOBBIX opMax paboThl (00CykaeHMS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMbD» W UWHBIE); BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMH KOMAaH/bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KadeCTBO CBOETO BKJIaJa B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aMOICHCTBHSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISTH NPOOJIEMBI JJIsl PEIICHUs B JKM3HEHHBIX U yYEOHBIX CUTYalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHSITHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJrOPUTM pEHIeHUs 3aJaud (WU €ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs € YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH BapPHUAHTHI
pelIeHu ¢ y4€TOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1aui, CAMOMOTHUBALIMU U pedieKcuu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLIEHWBAaTh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTHKCHHS WM HETOCTHXKEHUS 1IN, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTBITY;

BBIPAXaTh AMOLMUHM TMPU H3yYCHUH MaTeMaTHYECKUX OOBEKTOB M (PAKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUs 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIty 00y4yenus B 7 kiaacce 00y4aromuics MOIyUUT CIETYIOIINE MPeIMETHBIC
PE3yJbTaTHI:

Pacno3HaBaTh U3yY€HHbIE TIE€OMETPUYECKHE (QUIYpbI, ONpPENeisITh HX
B3aMMHOE paCIOJIOKEHUE, H300pa)xkaThb TI'€OMETpPUUECKHE (GUTYpBI, BBIIOJIHATH
YEpTEXKU IO YCIOBUIO 3anaud. M3MepsATh JMHEWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemrats 3a1a4m Ha BEIYUCIIEHUE JUIMH OTPE3KOB M BEJIUYMH YIJIOB.

JlenaTp MPUKUAKY U OLEHKY JMHEWHBIX W YTJIOBBIX BEJIWYUH IIPEIMETOB B
pealbHOM KU3HHU, pa3MepoB NPUPOIHBIX OOBEKTOB. PaznuuaTh pa3Mepsl 3TUX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh 4epTekKU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaThCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATH
IPU3HAKU ¥ CBOMCTBA PABHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PELLICHUH 33/1a4.

IIpoBOAUTE JIOTMYECKUE PACCYKIECHUA C UCIIOIB30BAaHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJMWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYIOJIBHOTO
TPEYTOJIbHUKA, B PELICHUNA I€OMETPUYECKUX 3aay.

Omnpenensts napajijieIbHOCTb MPSAMBIX C IOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT
¢ HUMM cexkymas. OnpeaensaTe napauieJbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pewmate 3a1aun Ha KJeT4aTol Oymare.

[TpoBOAUTH BBIUMCIEHHUS M HAXOAUTh YMCIOBbIE M OYKBEHHbIC 3HAUYEHUS
YyIJIOB B TEOMETPUYECKMX 3aJadax C MCIIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOT'OYT'OJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEUECHNH JBYX MAPAJUIEIBHBIX MNPSAMBIX CEeKylled. Pemare mnpakTuueckue
3a/1a4M HA HAXOXKICHUE YIJIOB.

Brnaners mnonsituem reomerpuueckoro mecta touek (I'MT). Omnpenensarsb
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYIAP K OTPE3KY KaKk T€OMETPUUECKHE
Mecta Touek. [lonb3oBaThcs nouaTuem reomerpudeckoro Mecra touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PELICHUH 3a/1a4.



@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl U JHAMETpa
OKPYKHOCTH, YBEPEHHO BIAJETh UX CBOMCTBAMH. Y METh JOKA3bIBAaTh U IPUMEHSTh
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

Brnagete MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ MeHTp. JloKa3pIBaTh U UCIOJIB30BAThH (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCA B OAHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

BrnaaeTs noHsATHEM KacaTelbHOM K OKPY)KHOCTH, IMOJIb30BATHCI TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajuyca, MPOBEIEHHOTO K TOUYKE KacaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUNA T€OMETPUUECKUX 3a]1a4.

Jloka3plBaTh W NPUMEHSATH NPOCTEUIINE TEOMETPUUECKHE HEPABEHCTBA,
TMOHUMATh X MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO TUPKYJISA U
JIMHEWKH.

K xoHnmy oOyueHus B 8 Kkiacce oOydaromuiics TOIYYHUT CIEAYIOLIUE
peIMETHbIE PE3YyJIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHIBI YETHIPEXYTONBHUKOB, WX JJIEMEHTHI,
MOJIb30BAaThCS MX CBOMCTBAMH IPU PEIICHUH T€OMETPHUYECKHUX 3aaad. Paznuuats
IpU3HAKU M CBOMCTBA MapajuienorpaMmma, pom0a U npsMOYrojbHUKA, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NPU PELUICHUH F€OMETPUUECKUX 3a/1a4.

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

Brnagetrs moHsTHEM CpelHEH JUHUM TPEYroJIbHUKA M Tpareluu, TPUMEHATh
UX CBOWMCTBA MpU pEHIEHUH TeOMEeTpUYecKuX 3aaad. lcmonb3oBaTh Teopemy
daneca 1 TeopemMy O IPONOPLUUOHATIBHBIX OTPE3KaX, NPUMEHATh UX JIJISl pELICHUS
MPAKTHYECKHX 3aj1ad.

Pacnio3naBaTh IIEHTpaIbHO-CUMMETPUYHBIE (GUTYPHl U HCHOJIB30BaTh MX
CBOWMCTBA MPH PEIICHUU 33]1a4.

Brnanets moHsATHSMH TMOA00US TPEYroJIbHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJI0OHBIX TPEYrOJIbHUKOB. MIMETh MpencTaBieHue o
npeoOpa3oBaHuU MOAOOUS U O MOAOOHBIX (urypax. Ilonb3oBaThCs MpU3HAKAMU
no00us TPEYroJbHUKOB TPU PEHICHHH TeOMEeTpUYecKuX 3amad. [loka3piBaTh U
IPUMEHSATH OTHOLLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOTOOME B MPAKTUUECKUX 33Jauax.

BeiBonuTh W uCHonp30BaTh mpocteiimme  GopMmynbl Ui [JIOLIAAU
TpEeyrojbpbHHUKa, TapaiesorpaMma, poMoa 1 Tpanenuu. Beraucnare (pa3nuyHbiMu
cnoco0amMu) IUIOIIAAb TPEYroJdbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(momp3ysch, TIe HEOOXOAUMO, KAIBKYJISTOPOM). 3HATH OTHOIIEHWE TUIOIIAJCH



NnoJIOOHBIX (QUTYp U MPUMEHSATH MPH peuieHuH 3afad. [IpuMeHsTh mogydyeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IpaKkTUYeCKuX 3anad. CTpPOUTh MaTEMaTUYECKYyH0 MOJEIb B IMPAKTHYECKHUX
3a/layax, CaMOCTOSITENIBHO JEJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJIUHBI.

Biamerp mNOHATHEM BIMCAaHHOTO M LEHTPAIBHOIO YIUIA, yIia MEXAY
KAacaTeIbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
Y4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3aa4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NTPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHUEM IMOJAOOUS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJIITOPOM).

K xoHI1ty oOyuyeHust B 9 ki1acce oOy4aromuiics MOTyYuT CIAEIYIOUIE MPEIMETHBIC
PE3yIbTaTHI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JEMEHTHl MPSAMOYTOJBHOTO TPEYroJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JTUHBI
Y YTJIbl JUTsl HETAOJMYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMysiaMH NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKZCCTBOM JUIA HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX JIA
HAXOXKJEHUS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IIPU PELIEHWH TEeOMETPUYECKUX 3anad. [IpuMeHSATh MOJydeHHBbIE 3HAHUS MpU
pEeLIeHNN NTPAKTUYECKUX 3a4a4.

[IprMEHATH TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKJICHUE TUIOLIAN, BBIBOIUTD
U BIIAJIETh TPUTOHOMETPUYECKUMHU (POpMyNaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tparneuu, BIBOAUTh U TPUMEHATh (popmyiy ['epona u
bopMyy JUIs TUIOIIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

NMers 1npeacTaBiIeHHE O TOMOTETHH, IPUMEHATb B  IPAKTUYECKUX
CUTyalsIX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu peleHuu 3a1ay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIVIaX, yIiax MEXIy XOpAamHu
(CeKyIIMMM) U yTJIe MEXAY KacaTeJIbHOM U XOPAOH ITPH PEIIEHUN T€OMETPUUYECKUX
3amad. Jloka3plBaTh M NPUMEHATH TEOPEMBI O IPOU3BEIACHUHU OTPE3KOB XOpI, O
IIPOU3BEACHUHN OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Brnanetes moHsATHEM KOOpAMHAT Ha IJIOCKOCTH, pabOTaTh C ypaBHEHUEM
npsMOl Ha TMJIOCKOCTH. Biamers NOHATUSMU YriaoBOro Kod3(pduiuueHta u
CBOOOJIHOTO 4JI€HA, MOHUMAaTh HUX TEOMETPUUYECKH CMBICI U CBS3b YIJIOBOTO



ko3 duImeHTa ¢ BO3pacTaHWEeM U YObIBaHMEM JHMHEWMHON (QYHKIUH. YMETh
pemaTts METOAOM KOOPAMHAT 337a4M, CBSI3aHHBIE C NAPAUICIBHOCTBIO W
MEPIECHINKYJIIPHOCTBIO MPSAMBIX, IIEPECEYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
IIEPECEUCHHS.

BeIBOIUTE M BIANETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosb3oBaTeh MeTox
KOOpPAMHAT Ul HAXOXKJICHHUs IEPECEUCHHUUM OKPYKHOCTEM M NpsMbIX. Braners
dbopMynaMu paccTOSTHUSI OT TOYKH 10 MPSMOM, IUIOHIaAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpOBaHHOM mowmaau. lloap3oBaThCcs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IIpU  PELICHUU
Ir€OMETPUYECKUX M TNPAKTUYECKUX 3anad. I[IpuMeHATh MeToj KOOpAUHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3aadax.

Bianerp moHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh M BBIYUTATh BEKTOPHI,
YMHOaTh HAa YHWCJO, BIAJETh NPABWIAMH TPEYTOJbHUKA M IapajuieorpaMMa.
Biiazerp NpakTUYECKUMU HMHTEPIPETALUAMUA BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMH BEKTOpa. BrnaaeTep CIOXKEHWEM M BBIYUTAHHEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YUCJIO B KOOPINHATAX.

NmeTts npencrapieHue o 0asuce (Ha MI0CKOCTH). PackiiabiBaTh BEKTOPHI IO
O0asucy. PackiagpiBaTh BEKTOpPHl CHJI € TIOMOIIBIO IPOCLUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOIICHUH. IIpUMEHATH IOdydYeHHbIC 3HAHUSA B
NPOCTEUINX (PU3NUECKHX 3a/1a4ax.

Branerp MOHATHEM CKalIspPHOTO IPOM3BENECHUS BEKTOPOB, NMOHMMATh €r0
F€OMETPUYECKUM CMBICII U YBEPEHHO IIOJIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HaTh JUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BENEHUS
U €ro CBA3b C IPOEUUPOBAHKUEM. [IpUMEHATH CKaIsIPHOE NPOU3BEICHUE BEKTOPOB
JUIS. HAXOXKIEHUs JUIMH U YriaoB. Pemare reoMerpryeckue 3aJayv ¢ MOMOIIBIO
CKAJIIPHOTO Ipou3BeneHUs. Vcnomp30BaTh CKaJIspHOE MPOU3BEAECHUE BEKTOPOB B
anredpanuecknx u (pU3ndecKux 3agavax.

BraneTes NOHATHSMHM NPABHIBHOIO MHOTOYTOJIBHMKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI TyTH OKPYKHOCTH M PAJUaHHOM MEPHI yTIJIa, BBIYUCIATH IUIOMAAb KpyTa U
ero yacted. [lonumare cmbicn yucna m. [IpuMEHATH MOTydYEeHHBIE YMEHHUS IPU
pelIeHUN TPAKTUYECKUX 3a7ad. 3HATh UCTOPUYECKHUE CBENCHUSI 00 M3MEpEeHUU
JUTUHBI OKPYKHOCTH U IUIOLIAU KPyTa.

HNmeTs mpencraBieHue O MpeoOpa3oBaHUU IIOCKOCTH, O JBHKCHHSX.
Haxonuth ocu, UEHTphl CUMMETpUH (UTyp, LEHTPhl MOBOPOTA, HAXOAMUTH
KOMITO3UIIMKM MPOCTEHIMX MpeoOpa3oBaHuid. [IpuMeHATh NBHXKEHHUS MIOCKOCTH
IIPU PEIIEHUU T€OMETPUYECKUX 3a/1a4.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha NMPAKTHKE — CTPOMTh MAaTEeMaTUYECKUE
MOJENH U1 3a1a4 PEATbHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS



C TPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMH (MOJB3YSICh, TIE
HEOO0XOMMO, KaJIbKyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
No 11/ HanmeHoBaHMe pa3jeioB U TeM Komrponsusre  Tpaxruseckie (uudpossbre)
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Hauana reomerpuu. [Ipocreimmue
1 reoMeTpuyeckue GUrypsl U UX CBOMCTBA. 28 1
N3mepenne reoMeTpuuecKux BEIMYHH
2 TpeyronsHuKN 19 1
3 [TapamnensHocTs. CymMMa yriioB 15 |
MHOT'OYTOJIbHUKA
[IpsimoyronbHbIE TPEYTOJIBHUKHI
5 ['eomeTpuyeckue HepaBeHCTBA 1
OxpyxHocTb. ['eomeTpuyeckue mecra
6 To4eK. ITocTpoeHus ¢ moOMOIIBIO TUPKYJIA 18 1
U JIMHEWKH
7 HOBTOPGHI/IG, 000011IeHIE, CUCTEMATU3AIHA 10 |
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




8 KUIACC

KosmnuecTBo yacos DJIeKTPOHHbIE

No /it HanmenoBaHmue pa3jiesioB U TeM Korrpomsusre  Mparrmseckie (uudpoBbie)

NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI pecypenI

YeThIpEXyroIbHUKN 15 2

IToxoOue 26

[Imomane 13 1

Teopema [Tudaropa u Havana 13 1

TPUTOHOMETPUHU

VIl U 4eTbIPEXYTOJIbHUKH, CBSI3aHHBIE C 20 1

OKPY’KHOCTBIO

HOBTOPGHI/IC, 00001IeHue, CUCTeMaTH3aIHS 10 |

3HAHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7 0




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Korrpomsusre  Mparrmseckie (uu¢poBbie)
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTbl pecypenI
1 Pemenue TpeyroiabHIUKOB 22 1
2 [TogoOue TpeyroJbHUKOB 12 1
3 Meroa koopAauHaT 10 1
4 Bexkrtopsl 20 1
5 JUIHa OKPY>KHOCTH U IIJIOLIAa/Ib Kpyra 16 1
6 JIBHKEeHUS MIIOCKOCTH 10
7 [ToBTOpEHME, 0606H_[eHI:Ie, 12 |
CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne i/

Tema ypoka

I/ICTOpI/ISI BO3HHUKHOBCHHA U pa3BUTUA
reoMCTpumn

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Hauanenbie nonstusa reomerpun. Touka,
npsiMasi, OTPE30K, JIyd
HavanbHbie nonsatus reometpun. Touka,
npsiMasi, OTPE30K, JIyd

[Tonstue 06 akcuome, Teopeme,
JI0Ka3aTeNIbCTBE, ONPEICIICHUH, CBOKCTBE,
MIpU3HAKe

B3anmHOe€ pacronoxeHue TO4eK Ha
npsMoi. 3MepeHne JuIMHbI OTpe3Ka,
pacCcTosiHUE MEXAYy TOUKaMU

B3anMHOe pacnonokeHue TOYeK Ha
npsiMol. i3mepenne JuMHbI 0Tpe3Ka,
paccTostHuEe MEXAy TOUKaMU
B3anMHOe pacnonoxeHue TOYeK Ha
npsMoi. I3MepeHune JUIMHbI OTpe3Ka,
paccTosiHue MeXAy TOUKaMU

[TonymnnockocTs U yroiy. Buasl yrios.
N3mepenue Benu4rH yriioB

[TonynnockocTs U yrois. Bunsl yrios.




W3mepenue Beln4YnH yIiioB

[TonynnockocTs 1 yroiji. Buzsl yrios.

10
W3mepenue BeIMYuH yIiloB
BepTukanbHble U1 CMEKHBIE YTJIbL.

11 [TapaienpHbIe U IEPIEHIUKYIISPHBIC
IpsiMble
BepTukanbHble U CMEKHBIE YTJIbL.

12 [TapamienpHbIe U IEPIIEHIUKYIISIPHBIC
psiMble
BepTukanbHble U CMEKHBIE YTJIbL.

13 [TapannenbHble U NEPIEHIUKYIISPHBIE
IpsiMbIE
BepTukanbHble U CMEKHBIE YTJIbL.

14 [TapannenbHble U NEPIEHIUKYIISPHBIE
IpsiMbIE
BepTukanbHble U CMEKHBIE YTJIbL.

15 [TapamtenpHbIe U IEPIICHIUKYIISPHBIE
psiMble

16 buccekrpuca yria

17 buccekrpuca yria

18 buccekrpuca yrna

19 Jlomanas. Buapl nomaHbIX. [[nnHa
JIOMaHOU

20 Jlomanas. Buael nomansix. /nmuHa
JIOMaHOHU
MHuoroyronsauku. [lepumerp

21 MHOI'OyrojpHUKa. [[OHATHE O BBITYKIIBIX

W HCBBIMMYKJIBIX MHOI'OYT'OJIBHUKAX




22

23

24

MuoroyronsHuku. [lepumetp
MHOTOYToJibHUKA. [[OHSTHE O BBITYKIIBIX
Y HEBBITYKJIBIX MHOTOYTOJIbHUKaX

MuoroyronsHuuku. [Tepumetp
MHOTOyrojibHuKa. [loHsITHE O BBITYKIIBIX
Y HEBBIMYKJIBIX MHOTOYTOJIbHUKAX

MuoroyronsHuku. [lepumerp

MHOI'OYIr'OJIbHHUKA. IlonsTue o BBIITYKJIBIX
" HCBBLIITYKJIbIX MHOI'OYT'OJIbHUKAX

25

MuoroyronsHuku. [lepumerp
MHOTOYTOoJIbHHKA. [IOHSITHE O BBITYKIIBIX
Y HEBBINYKJIBIX MHOTOYTOJIBHUKAX

26

27

HNHCTpyMEHTHI 111 U3BMEPEHUN U
IIOCTPOCHUM

HNHcTpyMeHTHI 1151 U3BMEpPEHU U
IIOCTPOEHUM

28

KonTponbhas padota no teme "Hauana
reomerpud. [Ipocreiimme
reoMeTpruecKue (pUrypsl 1 UX cBOICTBa.
W3mepenue reoMmeTpudeckux guryp"

29

30

31

Menuana, GuCCeKTpHUca U BbICOTA
TpEeYrojabHUKa

Menunana, 6uccekTpuca 1 BbICOTa
TPEYroJIbHUKA

PaBeHcTBO TPCYTrOJIbHUKOB

32

33

[IepBblit 1 BTOpOM IPU3HAKKU PABEHCTBA
TPEYTrOJIbHUKOB

IIepBbIil 1 BTOPOM IIPU3HAKYU PABEHCTBA




TPEYroJIbHUKOB

IIepBbIil 1 BTOpOM IPU3HAKYU PABEHCTBA

34 TPEYrOJIbHUKOB

35 IIepBbIil U BTOPOM IPU3HAKYU PABEHCTBA
TPEYrOJIbHUKOB

36 [TepBbIii 1 BTOPOU MPU3HAKK PABEHCTBA
TPEYrOJIbHUKOB

37 PaBHOOe1peHHbIE TPEYTOJBHUKHU U UX
CBOMCTBa

18 PaBHOOe1peHHBIE TPEYTOJIBHUKHN U UX
CBOMCTBA

39 PaBHOGe1peHHbIE TPEYTOJBHUKHU U UX
CBOMCTBa

40 [Ipuznak paBHOOEIPEHHOTO
TPEYroJIbHUKA

41 [TpusHak paBHOOEIPEHHOTO
TPEYroJbHUKA

42 Tperuii npu3HaK paBeHCTBA
TPEYrOJIbHUKOB

43 Tperwnii npru3HaK paBeHCTBA
TPEYrOJIbHUKOB

44 Tperwnii npru3HaK paBeHCTBA
TPEYrOJIbHUKOB
@urypsl ¢ 0CEBO CUMMETPHUEH.

45 [Ipumepsl cHMMETPHUH B OKPYKAIOLIEM
MHUpe

46 @urypsl ¢ 0CEBO CUMMETPHEM.

[Ipumepsl cHMMETPHUH B OKPY’KaIOLIEM




MHUpe

KonrponsHas pabora o teme

47 "TpeyroabHUKH" !

48 [TapanienbHOCTb MPSAMBIX 1

49 CBoiicTBa M IPU3HAKK MapaLIEIbHbBIX |
IPSIMBIX

50 CBoiicTBa ¥ IPU3HAKH MTApAJUICTBHBIX |
MPSIMBIX

51 CBoiicTBa U IPU3HAKYU MapaUIEIbHbBIX !
MPSIMBIX

5 CBoiicTBa U IPU3HAKYU MapaUIEIbHbBIX 1
IPSIMBIX

53 CBoiicTBa M IPU3HAKH MTAPALIEITBHBIX |
MPSIMBIX

54 CBoiicTBa U IPU3HAKYU MapaJUIEIbHbBIX 1
TIPSIMBIX

55 CymMa yriioB TpeyrojibHUKa 1

56 CyMMa yTioB TpeyroJibHHKa 1

57 Buemnue yrisl TpeyrojabHUKa 1

58 BHeurnue yriel TpeyrojibHUKa 1
CyMMa BHYTpPEHHUX YIJIOB

59 MHOT'OYTOJIbHUKA U CyMMa BHELTHUX 1
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA
CyMMa BHYTpPEHHHUX YIJIOB

60 MHOT'OYTOJIbHUKA U CyMMa BHEIITHUX 1
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA

61 CymMma BHYTpPEHHHX YIJIOB 1




MHOI'OYI'OJIbHHUKAa 1 CyMMa BHCIITHUX
YTJIOB BBITYKJIOTO MHOTI'OYT'OJIbHHKA

KonTponbhas pabota no teme

62 "[TapannensHocth. CyMMa yriioB
MHOTOYTOJIbHHUKA"

63 [Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB

64 [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX
TPEYrOJIbHUKOB

65 [lepnenquKynsip ¥ HaKJIOHHAA
CBoliCTBO MeIMaHBbI IPSIMOYTOJIBHOTO

66 TPEyroJibHUKA, TPOBEAEHHOM K
TUIOTEHY3€
CBOICTBO MeIMaHbI IPSIMOYTOJILHOT'O

67 TPEyroJibHUKA, TPOBEAEHHOM K
TUIOTEHY3€

63 [IpsiMOYTONBHBIN TPEYTONBHUK C YTIIOM B
30 rpaaycoB

69 [IpsAMOYTONBHBIN TPEYTOJIBHUK C YTIIOM B
30 rpamycos

70 CooTHoOIIEHUSsI MEX/ly CTOPOHAMU U
yriaMH TPeyrojbHUKA

71 CooTHoOIIEHNSI MEXly CTOPOHAMU U
yrilaMu TPEYroJibHUKa

7 HepaBeHcTBO TpeyroyibHUKA.
HepaBeHcTBO 0 1yMHE TOMaHOM

7 HepaBeHcTBO MeX1y IepHIEHAUKYISIPOM

W HaKJIOHHOU. PaccTosIHHE OT TOYKH IO




MpAMOit

Konrponsnas pabora mo remam

74 "[IpsiMOyTONBHBIE TPEYTOJIBHUKH",
"["'eomerpuueckue HepaBeHCTBA"

75 Ovay)KHOCTB, XOpAbl U IUaMETPbI, UX
CBOICTBa

76 OKpy>XHOCTb, XOp/Ibl U TUAMETPbI, UX
CBOICTBa
B3aumMHoe pacrosioxkeHne oOKpyKHOCTH U

77 npsimoii. KacarenbHas u cexymias K
OKPY>KHOCTH
B3anMHOe pacnonokeHre OKpy>KHOCTH U

78 npsimoid. KacatenbHas u cexyias K
OKPY>KHOCTH
B3anMHOe pacnonoxeHue OKpyKHOCTH U

79 npsimoid. KacatenbHas u cexyias K
OKPY>KHOCTH

80 OKpyKHOCTb, BIIUCAHHAS B YIOJ

81 OKpy>KHOCTb, BIIUCAHHAS B YIOJI
IToHsATHE O TEOMETPUYECKOM MECTE

82 To4eK. [Ipumepsl reoMeTpuyecKnx MecT
TOYEK Ha MJIOCKOCTU
IToHsATHE O TEOMETPUYECKOM MECTE

83 Touek. [Ipumepbl reoMeTpuIEeCcKUX MECT
TOYEK Ha MJIOCKOCTH

84 OnucaHHasi OKPYKHOCTb TPEYTOJIbHHKA,
€€ LEHTp

85 OnucaHHasi OKPYKHOCTb TPEYTOJIbHUKA,




86

€€ LIEHTp

Merton TCOMETPHUICCKUX MCCT TOYCK IIPU
PEIICHUU I'€COMECTPHUICCKUX 3a1a4

87

88

&9

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

MeTO,I[ TCOMETPHUICCKUX MECT TOYCK ITPU
PEIICHUU I'€OMCTPHUICCKUX 3ada4
Meton TCOMETPHUICCKUX MCCT TOYCK ITPU
PCUICHUU I'COMCTPUUCCKUX 3aaa4d

90

O6ocHOBaHMS MPOCTEHIINX TTOCTPOCHHUH,
JTalbl 337ja4X HA IOCTPOCHHUS], pELICHUE
3a/1a4 Ha IOCTPOEHUE HUPKYJIEM U
JIMHEHUKOU

91

92

93

94

O60cHOBaHMS MPOCTEUITNX TOCTPOCHUIH,
STaInbl 337[a41 Ha MIOCTPOCHUSI, pEIICHUE
3a/1a4 Ha TOCTPOEHUE IIUPKYJIEM U
JINHENKOU

KonrtponsHas pabota no reme
"OkpyxHOoCTb. ['eOMeTprueckue mecta
touek. [locTpoeHust ¢ MOMOLIBIO TUPKYIIS
U JTUHEHKn"

IToBTropenue u o6o61meHue. Pemmenue
3a71a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3iIMYHBIMU TEMAMH KypcCa
IToBTrOopenue u o6o0menue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIMHE TEMaMH Kypca

95

[ToBTOpenue u 06061eHue. Pemenne




96

3a/1a4, WUIIOCTPUPYIOIIMUX CBA3HU MEXKILY
pa3IMYHBIMU TEMaMU Kypca

[ToBTOpenue u 06o0meHue. Pemenue

3aaa4, HWJUIFOCTPUPYIOIIUX CBA3U MEXKOY
Pa3iInYHbIMU TEMAMH KypcCa

97

[ToBTropenue u o6o0mmenue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
Pa3IMYHBIMU TEMaMHU Kypca

98

99

100

101

[ToBTropenue u o6o0menue. Pemenne
3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u 0600mEeHue. Permenue
3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u 06o0mEeHue. Permenue
3a/1a4, WTIOCTPUPYIOIINX CBA3H MEKIY
pa3IMYHBIMU TEMaMU Kypca

WroroBas koHTpoJsibHAs paboTa

102

IToBTrOopenue u o6o61meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




8 KUIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IlpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 [ToBTOpEHME Kypca reomeTpuu 3a 7 Kiacc 1
2 [ToBTOpEHME Kypca reoMeTpuu 3a 7 Kiacc 1
3 [ToBTOpEHME Kypca reoMeTpuu 3a 7 Kiacc 1
4 Bxoanas koHTposbHas pabora 1 1
5 [Tapamrenorpamm, €ero Npu3HaKu U |
CBOMCTBa
6 [IpsiMoyronbHUK, pOMO, KBaapaT, UX |
IIPU3HAKU U CBOMCTBA
7 [IpsmMoyronbpHUK, poMO, KBaJIpat, ux |
IIPU3HAKU U CBOWCTBA
g [IpssmoyronbHUK, poMO, KBaJpat, ux |
IIPU3HAKU U CBOWCTBA
9 [IpsimoyronbHUK, poMO, KBaJpat, ux |
IIPU3HAKU U CBOMCTBA
10 Tpaneuus. PaBHoOenpenHas Tpanenus, eé |
CBOIMCTBA U IPU3HAKU
1 Tpamenus. PaBHoOenpenHas Tpanemus, e 1
CBOMCTBA U IPU3HAKHU
12 [IpssMoyronbHas Tpanenus 1
13 CpenHsist TuHUSA Tpaneuun 1
14 LlenTpanbHO-cUMMETpUYHBIE (DUTYPBI 1




15

16

KontponbHas pabora no reme
"YeTbIpEXyroJpHUKN"

TToustue mwiomanu. CBoNcTBa IIOMAaAeH
T€OMETPUUYECKUX (HDUTYD

17

18

19

Ilonsarue mmomanu. CBoiicTBa ILIOMIAICH
reOMETPHUECKUX HUryp

TToustue mwiomanu. CBoNcTBa IIOMAaAEH
reOMETPHUECKUX HUryp

[Ipocreiimue hopMynbl A7 TUIOMIATU
TpeyrojbHHUKa, MapaiienorpaMmma, pomoa
U Tpanenuu

20

[Tpocreiimme GopMyITbI s TUIOIIA A
TPEyroJIbHUKA, apajuieiorpaMma, pomoa
U Tparnenun

21

22

23

24

[Tpocreiimme hopMyITbl s TUIOIIA A
TpeyrojbHHUKa, MapaienorpaMmma, pomoa
U Tparenuu

[Ipocreiimume hopMynbl A7 TIIOMIATN
TpeyrojbHUKa, MapaiienorpaMmma, pomoa
U Tparenuu

[Ipocreiimue hopMynbl A7 TIIOMIATU
TpeyrojbHUKa, MapaiienorpaMmma, pomoa
U Tparenuu

[Tpocreitmme GopMyIbl 418 TIOIAANA
TpeyrojbHUKa, MapaiienorpaMmma, pomoa
U Tpareuuu

25

[Ipocreitmme GopMyIIbl AJIs TIIOIIA A
TpeyrojbHHUKa, MapaiienorpaMmma, pomoa




" Tparncuuunu

[Ipocreiimme hopMyIbl s TUIOIIA TN

26 TPEyroJibHUKA, NapajuierorpaMma, pomoa
U Tpareuuu
[Ipocreiimme hopMyIIbl s TUIOIIA A

27 TpEyroJibHUKA, apajuiesorpaMmma, pomoa
U Tparneuuu

28 KonTponbnas pabota mo Teme "ILiomas"

29 Teopema [Tudaropa

30 [Tpumenenne Teopems [Iugaropa npu
pelIeHNH IPAKTUYECKUX 3a1a4

31 ITpumenenue Teopemsl [Iugaropa npu
pELIEHNN IPAKTUYECKUX 3a1a4

ey [Tpumenenne Teopems [Iugaropa npu
pELIEeHNN NIPAKTUYECKUX 3a1a4

3 [Ipumenenue Teopemsl [udaropa npu
pElIeHNN IPAKTUUECKUX 3a7a4

34 [Tpumenenue Teopemsl [Iugaropa npu
pELIEHNN IPAKTUYECKUX 3a7a4

35 [IponoprronanbHbIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

36 [IponoprronanbHbIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYrOJIbHUKE

37 [IponopuiroHalIbHBIE OTPE3KHU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

33 [IponoprroHanbHbIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

39 [IponopuroHanbHbIE OTPE3KH B




MPSIMOYTOJIBHOM TPEYroJIbHUKE

[IponopumoHanbHbIE OTPE3KU B

40 IPSIMOYTOJIbHOM TPEYTOJIbHUKE !
CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC

41 OCTpOTO yriia NPsIMOYTOJIbHOTO 1
TPEYroJbHUKA
Cunyc, KOCUHYC, TAHT'€HC U KOTaHI'€HC

42 OCTpOTO yTJjia MPsIMOYTOJILHOTO 1
TPEYroJbHUKA
Cunyc, KOCUHYC, TAHT'€HC U KOTaHI'€HC

43 OCTPOTO yria NpsIMOYrOJIbHOIO 1
TPEyroJibHUKa

44 Tpuronomerpuueckre GyHKIUU YTIIOB B |
30°,45°u 60°

45 Tpuronomerpuieckre GyHKIUU YTIIOB B |
30°, 45° u 60°

46 KonTtponbHas pabora o Teme "Teopema |
[Tudaropa u Havana TpuroHomerpun"

47 Teopema daneca 1

48 Teopema Paneca 1

49 TeopeMa 0 mpOMOPIIMOHATIBHBIX OTPE3Kax 1

50 TeopeMa 0 IpOMOPIIMOHATIEHBIX OTPE3Kax 1

51 CpenHsist TMHUSA TPEYroJbHUKA 1

52 CpenHsist TMHUS TPEYroJIbHUKA 1

53 LlenTp Macc TpeyrojbHUKa 1

54 [Tonobue TpeyroabHUKOB, KO3 PHUIIMEHT 1

mooouns




[TogoOue TpeyroJbHUKOB, KOG HHUITHEHT

55 1
no100us

56 [Ipu3Haku mogo0ust TPEYroJbHUKOB 1

57 [Tpu3Haku mo100us TPEYTONIBHUKOB 1

58 [Ipu3Haku mogo0ust TPEYroJbHUKOB 1

59 [Tpu3Haku mo100us TPEYTONIBHUKOB 1

60 [Ipu3Haku mogo0ust TPEYroJbHUKOB 1

61 [Ipu3naku 1o100Us TPEYroIbHUKOB 1

& [TpumeneHune nogo0us NpH pereHUH |
IIPAKTUYECKHX 3a/1a4

63 [Tpumenenne nogo0us IPH peIICHUH 1
IIPAKTUYECKHX 3a/1a4

64 [Tpumenenne nogo0us IPH peIICHUH |
MPAKTUYECKHX 3a/1a4

65 [IpumeneHune nogo0us NpH pereHUH |
MPAKTUYECKHX 3a/1a4

66 [TpumeneHne mo00us IPH peIICHUH |
MPAKTUYECKHX 3a/1a4

67 [TpumeneHne mo00us IPH peIICHUH |
MPAKTUYECKHX 3a/1a4

68 BBenenue noHaTus npeodpazoBaHUs |
noj1o0us ¥ Mot00HBIX GUryp

69 [Tnomanu nogobHbIX GUryp 1

70 [Tnomanau moxoOHBIX GUryp 1

71 [Tnomanu nogobHbIX GUryp 1

72 Kontponbras padota mo teme "[lomooue" 1

73 BnucanHble U LIEHTPaIbHBIE YIUIbI 1




74 Brnucannsie v 1IeHTpaIbHbIE YTIIbI 1

75 BnucanHble U IEHTpaIbHBIE YIUIbI 1

76 Brnucannsie v 1IeHTpaIbHbIE YTIIbI 1

77 VYron Mexay KacaTeIbHOU U XOpAOoM 1

78 VYron Mexay KacaTeJbHON U XOpJon 1

79 VYTIubl MeXAYy XOpJaMU U CEKYIIMMHU 1

80 VYTibl MEXAY XOpAaMU U CEKYIIUMU 1

81 Bnucannsie u onucanHble |
YETBIPEXYTOJIbHUKU

2 Bnucanusie u onucanHbie |
YEeTBIPEX YT OJIbBHUKU

23 CBoiicTBa ¥ NpU3HAKU BIMCAHHOTO |
YeThIPEXYrOJIbHUKA

24 CBoiicTBa ¥ NpU3HAKU BIMCAHHOTO |
YEeThIPEXYTOJIbHUKA

25 CBoiicTBa ¥ MpU3HAKH BIHCAHHOTO |
YEeTBIPEXYrOJIbHUKA

26 CBoiicTBa ¥ NPU3HAKU BIMCAHHOTO |
YEeTBIPEXYrOJIbHUKA

g7 B3aumHoe pacrionoxenue qByx |
OKpY>KHOCTEHN

28 B3anmHoe pacnonoxkeHue AByx |
OKPY>KHOCTEHN

89 Kacanne okpyxHOCTEN 1

90 Kacanune okpyxxHOCTEM 1

01 OO6mume KacaTenbHBIE K IBYM !

OKPY>KHOCTSIM




92

93

94

Kontponbhas padota o teme "Yrisl u
YeThIPEXYTOJbHUKH, CBSA3aHHBIE C
OKpPYKHOCTBIO"

[ToBTOpenue u 06o0meHue. Pemenue
3aJ1a4, WUTIOCTPUPYIOIIMX CBI3H MEKIY
pa3IMYHBIMH TEMaMH Kypca

[ToBTropenue u o6o0mmenue. Pemenue

3aaa4, HWJUIFOCTPUPYIOIIUX CBA3U MEXKOY
Pa3JIMIHBbIMU TEMAMH KYypCa

95

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

96

97

98

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

IToBTOopenue n o6o61eHue. Pemmenue
3a71a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3iIMUHbIMU TEMAMH KypcCa
[ToBTopenue n o6o61eHue. Pemenue
3a1a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3IUYHBIMHE TEMaMH Kypca

99

[ToBTOpenue u o6od1eHue. Pemenne
3a]a4, WIUTIOCTPHUPYIOUINX CBSI3U MEKIY
pa3NUYHBIMU TEMaMH Kypca

100

101

[ToBTOpenue u 06061eHue. Pemmenne
3a]1a4, WIUTFOCTPHUPYIOIINX CBSI3U MEXKIY
pa3IUYHBIMU TEMaMU Kypca

Hrorosas KOHTPOJIbHAA pa60Ta




[ToBTOpenue u 06o0meHue. Pemenue
102 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKITY 1
pa3IMYHBIMU TEMaMHU Kypca

OBIIEE KOJIMYECTBO YACOB I10

I[TPOIT'PAMME 102




9 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3yYEeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Cunyc, KOCuHYC, TaHTeHC yrioB oT 0 110
180°

OcHOBHOE TPUTOHOMCETPHYCCKOC
TOXACCTBO

DopmyIibl TpUBEICHUS

@opMyIIbl IPUBEACHUS

Pemenue tpeyronsHukos. Teopema
KOCHHYCOB

Pemenne tpeyronsaukoB. Teopema
KOCHHYCOB

Teopema cunycoB

Teopema cunycoB

10

11

Pemenue npakTuyeckux 3agay ¢
HCMOJIb30BAHUEM TEOPEMBI KOCUHYCOB H
TCOpeMI)I CI/IHyCOB

Pemenue MMPAKTUYCCKUX 3a1aaY C
HCIIOJIb30OBAHHUEM TCOPEMEBI KOCUHYCOB U
TECOPEMBI CHHYCOB

Pemenue MMPAKTUYCCKUX 3aaaY C

HCIIOJIb30OBAHUEM TCOPEMEBI KOCUHYCOB U
TCOPCMBbI CHHYCOB

12

Pemenue npakTuyeckux 3aaay ¢




HCIIOJIb30BAHHUEM TCOPEMBI KOCUHYCOB U
TCOPCMbI CHHYCOB

Tpuronomerpuyeckue GopmMybl 1Jis

13 IJIOIIAAN TPEYroJIbHUKA,
napaiesnorpaMma
Tpuronomerpuueckue GOpMyIbI I

14 IUTIOLIAZN TPEYTOJIbHUKA,
napaesnorpaMma
Tpuronomerpuueckne GOpMyIbI IS

15 TIJIOIIAIM TPEYTOJIbHUKA,
napajuiesorpaMma
Tpuronomerpuueckue GopMyIbl 1is

16 TIJIOIIAIM TPEYTOJIbHUKA,
napajuiesorpaMma

17 ®opmyna ['epona

18 ®opwmyina ['epona

19 ®opmyina ['epona

20 CDopM}./.na IIJIOIIAU BBIITYKJIOTO
YeThIPEXYTOJIbHUKA

21 dopmyra MIomAaaH BEITYKIOrO
YeThIPEXYTOJIbHUKA

” KonrtponsHas padota no reme "Perienue
TPEYroJIbHUKOB"

7 Xopasl U 10/1I00HBIE TPEYTOJILHUKY B
OKPYKHOCTH

24 TeopeMa 0 IpOU3BEACHUN OTPE3KOB XOPL

25 Teopema 0 mpOU3BEAECHUN OTPE3KOB XOP/I

26 Teopemsl 0 IPOU3BEAEHUN OTPE3KOB




CEKYIIHX

TeopeMbl 0 TPOU3BEICHUN OTPE3KOB

27 1
CEeKYLINX

28 Teopema 0 KBajipaTe KacaTeabHOMI 1

29 Teopema 0 KBajpaTe KacaTeabHON 1

30 Teopemsl UeBbl 1 Menenas 1

31 Teopembl UeBsl 1 MeHenas 1

32 Teopemsl UeBbl 1 Menenas 1

33 [lonsiTue o romoTeTHN 1

34 KonTponbnas padora no teme "Ilonobue 1
TPEYroJbHUKOB"
VYpaBHeHHEe NPSIMOI Ha TNIOCKOCTH.

35 VYrinoBoii ko3 GUIIMEHT ¥ CBOOOTHBIIA 1
YJIEH, UX TEOMETPUUYECKUIN CMBICI
VYpaBHeHMEe NPSIMOI Ha TNIOCKOCTH.

36 VYri0Boi#t k03¢hGUIMEHT U CBOOOIHBIN 1
YJIeH, UX TEOMETPUUYECKUIN CMBICI

37 [TapannenpHOCTh U EPIEHIUKYIIPHOCTD 1
IPSIMBIX (Yepe3 yriioBoi KO PHUIIUEHT)

38 YpaBHEHHE OKPYKHOCTU 1

39 HaxoxneHnue nepece4eHul OKpyKHOCTEN 1
U IPSAMBIX B KOOpAMHATAX

40 HaxoxneHne nepecedeHui OKpyKHOCTEN |
U IPSAMBIX B KOOpAMHATAX

41 dopMya pacCcTOSSHUASA OT TOYKH J10 1
npsiMoi

42 [Imomane nmapasienorpamMmma B 1




KOOpJUHATax, MOHATHE 00
OPUEHTUPOBAHHON IIOLIAIN

HpI/IMeHCHI/Ie METOJa KOOpAWHAT B

43 MPAKTUYECKU-OPUEHTUPOBAHHBIX
reOMEeTPUYECKUX 3a/1a4ax

44 KontponsHas pabora o teme "Meton
KoopauHat"

45 BekTopsl Ha II0CKOCTH
CrnoxeHue 1 BbIUNTaHUE BEKTOPOB —

46 MpaBujia TPEYTroJbHUKA U
napajuienorpaMma
CrnosxeHue 1 BBIYUTAHUE BEKTOPOB —

47 IIpaBWJia TPEYTOJIbHUKA U
napajuieiorpaMma

48 YMHOKEHUE BEKTOPa Ha YUCIIO

49 Koopaunats! BekTopa
CrnosxeHue 1 BBIYUTAaHUE BEKTOPOB,

50 YMHOKE€HUE BEKTOpa Ha YUCIIO B
KOOpJMHaTax
CroxeHne 1 BBIYUTaHUE BEKTOPOB,

51 YMHO>KEHHE BEKTOpa Ha YHCIIO B
KOOpJMHaTax

57 [IpumeHeHMnEe BEeKTOPOB B (hU3HKE, LICHTP
Macc

53 [TonsTue o 6a3uce (Ha MIOCKOCTH).
Pa3noxxeHus BEeKTOpOB 110 0azucy

54 [TonsTue o 6a3uce (Ha MWIOCKOCTH).

Pa3noxxeHus BeKTOpOB 1o 0azucy




[TonsTue o 6a3uce (Ha MIOCKOCTH).

> Paznoxenus BEeKTOpOB 1o 0a3ucy
CkansipHoe IPOU3BEACHNE BEKTOPOB,

56 IeOMETPUUECKUI CMBICI U BBIPA)KEHUE B
JIeKapTOBBIX KOOPANHATAX

57 JAucTpuOyTUBHOCTH CKAJISIPHOTO
IIPOU3BEIECHUS

53 CkansipHoe MpOU3BEJICHUE U
IIPOELMPOBAHNE

59 [IpumMeHeHHEe CKalIpHOro IPOU3BEACHUS
BEKTOPOB I HAX0XKJICHUS JUIMH U YTJIOB

60 [IpumeHeHue cKkaasipHOro NPOU3BEAECHUS
BEKTOPOB JUIsl HAXOXKIAEHUSI JUIMH U YIJIOB

61 [IpuMeHeHHe CKalIpHOro IPOU3BEACHUS
BEKTOPOB JUIsl HAXOXKIAEHUSI JUIMH U YIJIOB

2 Pemenne reoMmeTpuueckux 3amad ¢
MIOMOUIBIO CKAJISIPHOTO MPOU3BEACHUS

63 Pemenue reomerprueckux 3agad ¢
MTOMOUIBIO CKAISIPHOTO MPOU3BEICHUS

64 KonrtponsHas padora no reme "Bekropsr”

65 [IpaBuiibHBIE MHOTOYTOJIBHUKH,
BBIYHCIICHUE UX DJIEMEHTOB

66 [IpaBuiibHBIE MHOTOYTOJIBHUKH,
BBIUYHCIICHHE UX 3JIEMEHTOB

67 IIpaBuIbHBIE MHOTOYTOJIBHUKH,
BBIYHCIIEHUE UX DJIEMEHTOB

68 [IpaBuiibHBIE MHOTOYTOJIBHUKH,

BBIYHMCJICHHUEC UX JJICMCHTOB




69 Uucno m v 1MHa OKPYKHOCTH 1

70 Uucno © v IMHa OKPYKHOCTH 1

71 JlnmuHa 1yru OKpYy>KHOCTH 1

72 JnmuHa 1yru OKpY>KHOCTH 1

73 Panuannas mepa yria 1

74 Panuannas mepa yrina 1

75 [Inomanp Kpyra u €ro 3J1€MEHTOB (CeKTopa 1
Y CETMEHTA)

76 [Tnomans Kpyra 1 ero 3J€MEeHTOB (CEKTOpa |
1 CErMEHTA)

77 [Inomanp Kpyra u €ro 3J1€MEeHTOB (CeKTopa |
1 CErMEHTA)

73 Brruncnenue nepumMeTpoB U mIomanei 1
¢buryp, BKIIOUAIOMIUX 3JIEMEHTHI KpyTa

79 Beruuciienue nepuMeTpoB U IUIOIMIAEH |
¢buryp, BKIIOUYAIOIIUX 3JIEMEHTHI Kpyra

20 KonTponbhas no teme "[nuna |
OKPY>KHOCTH M ILIOIAaAb Kpyra"

81 LenTpanpHas cuMMeTpus 1

82 LleHTpasibHO-CUMMETPUYHBIE PUTYPHI 1

83 [ToBopoTt 1

84 OceBas cummerpus 1

85 durypsl, (jI/IMMeTpI/ItIHI)Ie OTHOCHUTEIILHO 1
HEKOTOpOM ocu

86 [TapamtensHbIN IEPEHOC 1

87 ITonsATHE IBM)KEHUS U €0 CBOIICTBA 1

88 PaBenctBo ¢puryp 1




89

90

[IposiBneHuUs1 CUMMETPUU B IPUPO/IE,
YKUBOIMCH, CKYJIBIITYpPE, apXUTEKTYpE

Kommnosunuu asuxeHuit (mpocTeime
MIPUMEPHI)

91

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

92

93

94

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

[ToBTOpenue u 06o0mEeHue. Penmenue

3a/1a4, WUIIOCTPUPYIOIIUX CBSI3U MEKIY
pa3IMYHBIMU TEMaMU Kypca

[ToBTOpenue u 06o0mEeHue. Pemenue
3a]a4, HJUTFOCTPUPYIOIIUX CBSI3U MEKITY
pa3IUYHBIMU TEMaMH Kypca

95

[ToBTOpenue u o6od1eHue. Pemenne
3a7a4, HIUTIOCTPHUPYIOUINX CBSI3U MEKIY
pa3IUYHBIMM TEMaMH Kypca

96

97

98

[ToBTOpenue u o6oo1eHue. Pemenne
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
Pa3IMYHBIMU TEMAMH KypcCa
IToBTopenue u o6o61meHue. Pemmenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
Pa3IMYHBIMU TEMAMH KypcCa
IToBTopenue u o6o0menue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIMHE TEMaMH Kypca




[ToBTOpenue u 06o0meHue. Pemenue

99 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKITY 1
pa3TMYHBIMU TEMaMHU Kypca
[ToBTOpenue u 06o0meHue. Pemenue

100 3a7a4, WITIOCTPUPYIOIIUX CBA3U MEXKITY 1
pa3IMYHBIMU TEMaMU Kypca

101 HroroBas KoHTpoOJIbHAs paboTa 1
[ToBTropenue u o6o0mmenue. Pemenue

102 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKITY 1
Pa3IMYHBIMU TEMaMHU Kypca

OBILEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

I'eometpus, 7-9 xknaccwl/ Atanacsa JI.C., byty3oB B.®., Kagomies C.b. u

npyrue, AkimonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
KonTponbHo-uzmepurensabsie Matepuansl. ['eometpus 7 kiacce/ Coct. H. .
I'aBpunosa — 6-e u3a. — M.:BAKO, 2020

KontponbHo-u3meputenbHbie Matepuaibl. ['eomerpus 8 kinace/ Coct. H. @.
I'aBpunosa — 7-e uzn. — M.:BAKO, 2023

KoHnTtponbHO-u3MeputenbHbie Matepuaisl. I'eomerpus 9 kimace/ Coct. H. @.

I'aBpunosa — 7-e n3n. — M.:BAKO, 2023

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

1. https://uchi.ru/

2. https://metaschool.ru/

3. https://maketest.ru/

4. https://foxford.ru/

5. https://math-ege.sdameia.ru/

6. https://math100.ru/
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