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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PAa3/EJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIINIA CBOEH 1eNbl0 00€CTIeUnTh M3YyYeHUE CBOMCTB WM pa3MepoB GUryp, HX
OTHOUIEHWI M B3aUMHOE pPACIOJIO)KEHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
JTIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOI'O
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JIOKa3aTelIbHbIE PACCYKJECHHUS, CTPOUTD JIOTHUECKUE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIE YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyXJIeHusi «OT TMPOTHBHOIO», OTIMYaThb CBOWCTBA OT IPHU3HAKOB,
dbopmynupoBath oOpaTHble yTBepxKaeHus. Ocoboe 3HaueHUe JoKa3zaTelibHas
JIMHUSL UMEET ISl YTITyOJIEHHOTO U3YyUYeHUs MaTEeMAaTHUKH.

[{enpro M3y4eHus: TEOMETPUU SABISIETCS UCIIOJIB30BAaHUE €€ KaK HHCTPYMEHTA
IIPU PEIICHUHN KaK MaTEMaTUYECKUX, TaK U MPAKTUUYECKUX 3a/1ay, BCTPEUYAIOIIUXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAy4dWuTbCs — ONPEIEsATh
T€OMETPUYECKYIO (DHUrypy, OIHUCHIBATH CIOBAMH YEpPTEXK WIA PUCYHOK, HAWTH
IUIOIIaJlb  3€MEJBHOTO0  y4YacTKa, pPACCUUTHIBATH  HEOOXOAUMYIO  JUIMHY
OINITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BHIYMCIHUTEIbHAS JUHUS B U3YUYEHUU T'€OMETPHUHU.
[Ipu pemieHun 3amay NPAKTUYECKOTO XapakTepa OO0ydYaroIMCs YYUTCS CTPOUTH
MaTeMaTUYECKHUE MOJIETM  PEATbHBIX JKMU3HEHHBIX CHUTyallMd, MPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTh MOJYYEHHOTO PE3YIIbTATA.

Oco6eHHOCTh Yy4eOHOr0 Kypca YriIyOJaEHHOTO U3yUYCHHUS TEOMETPUH COCTOUT
B TOM, 4TO OOy4Yaronixecs: He MPOCTO 3HAKOMSITCS C ONPEACIEHHBIMU MTOHATUSAMU, a
YBEPEHHO OBJa/ieBatOT UMH. CyllecTBYIOIIME TEMbI MPOrpaMmbl 0a30BOTO Kypca
reOMETPUH U3YydaroTcs Ha OoJiee TIIyOOKOM YpOBHE, a 00yJaronuecs mpuoopeTaoT
YMEHUS, IMOMOTAIIINE UM YBEPEHHO IPUMEHSTh CBOM 3HAHMS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXXHBIX MPEIMETax, MPEkKIe BCero pu3nke U nHpHOpMaTHKe,
a Tak)Ke TMOJIb30BAThCS MOJYYEHHBIMH 3HAHUSAMH MPU PEHICHUH NPAKTUYECKUX
3azay.

CornacHo yueOHOMYy TIulaHy B 7-9 Kiaccax wu3y4yaeTcsl YriIyOJEHHBIN
yaeOHbI Kypc «['eoMeTpusy, KOTOPBII BKIIIOYAET CISTYIONINE OCHOBHBIC Pa3/Ieibl
conepxkanusi:  «Hauwana  reomerpum», «TpeyronbHukn», «OKpyXHOCTHY,
«YetbipéxyronbHukny, «Ilogobuey», «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanny», a
Takke «Meton koopauHaT», «BekTops», «IIpeobpazoBanus MIOCKOCTI.

Ha usyuenue yueOnHoro kypca «l'eomerpus» otBoautcs 306 yacos: B 7
kiacce — 102 yaca (3 yaca B Hezento), B 8 kinacce — 102 yaca (3 yaca B Hezenio), B
9 knacce — 102 gaca (3 yaca B HeJIEIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS W pa3BUTHA TeoMmeTpun. HadaibHble NOHATHS
reomerpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEICICHUN.

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

[lonymiockocts W yroi. Buael yrinos. HM3MepeHune BenWYuH — YIVIOB.
BeprukanbHble U cMexHBIE YIUIbl. [lapasienbable U EpIICHIUKYIIAPHBIE IIPSAMBIE.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[iinHa somanoi. MHoroyrosnsHuku. llepumerp
MHOTrOYyroyibHuKa. [IoHsTHE O BBIMYKIIBIX W HEBBITYKIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBiICHUS O PaBEHCTBE (QUIYP, HUX PACIOIOKEHHH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuku

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

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXAY CTOPOHAMU W yrjaMu TpeyrojpHuka. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE JOMaHOM.

Cummetpuunble  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHHU.
[IprMepbl CUMMETPHH B OKPYKAIOILIEM MHPE.

IMapaanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSMBIX, HCTOPUYECKUE CBEIEHMS O nocrynare EBknuaa u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoMCTBa U
MIPU3HAKK NapajuleNbHbIX NMpsMbIX. CyMMa yriioB TpeyrojbHUKa. BHEIMIHUE yriibl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHble TPEYroJbLHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJIbHUKOB. [leprnieHaukynsp u
HakJIOHHas1. CBOMCTBO MeAuaHbl MIPSMOYTOJIBHOIO TPEYTOJIBHUKA, IIPOBEIEHHON K
runotenyse. [IpsMoyronabHbIi TPEYTroJIbHUK C YIiioM B 30°.

OKpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH M Kpyra: LIEHTp,
paguyc, IMaMeTp, XOpAa, UX CBOMCTBA. B3anMHOE pacmnosioKEeHUE OKPYKHOCTU U
npsamoil. KacarenbHass M cekyliass K OKpYXHOCTH. OKpPYXHOCTb, BIIMCaHHAas B
yrou. [IpocTeiimme mocTpoeHus ¢ MOMOIIBIO UPKYJIS U JTMHEHKH.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O T€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETPUYECKUX MECT
TOYEK HA IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIICHANKYJIISAP K OTPE3KY
KaK TeOMETpUYecKue Mmecta ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpruIecKX MECT TOUEK IPH PELICHUU T€OMETPUYECKUX 3a1ad.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA M JUHEHKH

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

8 KVIACC

YeThIpEéXyroJibHUKH

[lapamnenorpamm, ero MNpu3HAKW UM cBoicTBa. [IpAMOyroiabHUK, poMmoO,
KBaJpaT, UX MpU3HAKU U cBoiicTBa. Tpameuusa. PaBHoOenpeHHas Tpameuus, €€
cBOMcCTBa M npu3Haku. [IpsmoyronbHas tpaneuus. CpenHss TUHUSA TPAIICLHH.

CpenHsast nUHUSL TPEYroJbHUKA. MeToJ yIBOCHUSI MEIMAaHbl TPEYTrOJbHHKA.
Teopema o nepeceyeHnU MeIMaH TPEYTOJIbHUKA.

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

[{eHTpalbHO-CUMMETPUYHBIE (PUTYPHI.

IMoxoome

[Togobue TtpeyronbHUKOB, KodpdunueHnt mnomodus. I[IpusHaku momoOUs
TpeyroabHUKoB. [IpuMeHeHne mMomo0us NpHU PEIICHUH TECOMETPUYECKUX U
MIPAKTUYECKUX 3a/1a4.

ILiiowans

[Tonsitue o mmomanu. CBoWcTBa IUIOMIANIEH TEOMETPUYECKUX (UTYP.
[Ipocreiimme GopMyIbl s IO TPEYTOJNIbHIKA, IMapauieiorpaMma, pomoa u
Tpanenuu. [ nomaau nogoOHeIX puryp. OTHOIIEHHE IIOIIA/IeN TPEYTOJIHLHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl I[ludaropa npu pemeHun
MPAKTUYECKUX 3a/1a4.

JIeMeHTbl TPUTOHOMETPUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPSIMOYTOJbHOIO
TpeyrojbHuka. Tpuronomerpuueckue ¢yukuun yriaos B 30°, 45° wu 60°.
[IponnopuHOHAIBHBIE OTPE3KH B IPSMOYTOJIBHOM TPEYTOJIbHUKE.

YIibl 1 4eThIPEXYT0JbHUKH, CBA3AHHbIE C OKPYKHOCTbIO



BrnmcaHHble M IEHTpalbHBIE YIJIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
Yrnel Mexay XOpJaMH M CEKyLIMMHU. BIHCaHHbIE W ONMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKA M YETHIPEXYroJbHUKU. CBOICTBA M NPU3HAKH BIHCAHHOIO
4eTBIPEXYTOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, KocuHyc, Tanreic yrioB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETpHYECKOE  ToxkaecTBo.  Popmynsl  npusBeAcHus.  PemieHune
TPEYroJILHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. PemieHune
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

Tpuronomerpuueckue  QopMysibl g IUIOMIAAM  TPEYrOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuu. dopmyna I'epona. Popmyna riomaau
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYrOJbHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEACHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOMU3BEICHUHU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOH. [I[puMeHeHHne mpu pEemeHur FeOMETPUYECKHUX
3agad. Teopembl UeBnl 1 Menemnas. [lonssTue 0 roMOTETHH.

MeTtoa koopauMHaT

VYpaBHeHUE NpAMON Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YIEH, UX TIEOMETPUYECKHH cMbICH. [lapajieapbHOCTh W NEPHEHAMKYJISIPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHeHue oOkpyxHocTH. HaxoxneHune mnepeceueHud OKpPYKHOCTEW H
OpsMBIX B KoopauHaTax. PopMyna pacCTOSIHUS OT TOYKH A0 mpsimoit. Ilnomans
napajjieiorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOM ILJIOILA[IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX
3a/1ayax.

BekTopsl

BekrTopbl Ha miockocTH. ClOXEHHWE M BBIYMTAHHME BEKTOPOB — IpaBUiia
TPEYroJIbHUKA U NapajuiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHUE BEKTOpPA HA YHCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[lonatue o Oasuce (Ha IUIOCKOCTH). PasiioxeHuss BEKTOPOB MO 0Oasucy.
CkaysipHOE TIPOM3BEICHUE BEKTOPOB, N'€OMETPUYECKUI CMBICI U BBIPAKECHHUE B
JEKapTOBbIX KoopAauHaTaX. JMCTpUOYTUBHOCTb CKAJSPHOTO TMPOU3BEICHHUS.
CkansipHOE€ TpPOW3BEACHUE M MNpoeHUpoBaHHE. [IpuMEHEeHue CKaIIpHOro



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

JIJIMHA OKPY/KHOCTH M INIOLAAb KPYyra

[IpaBunpHBIE MHOIOYrOJbHUKHM. JlnmHa  oOkpyxkHOCTH. I'pamycHas wu
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkHocTeil. Ilmomane xpyra,
ceKTopa, cermeHTa. Mcropudeckue cBeieHrs 00 M3MEpEHUH IJIMHBI OKPYKHOCTH U
IUIOLIAU KpyTa.

JIBMKeHUsI TUIOCKOCTH

LlenTpanpHas cummerpus. LleHTpanbHO-cuMMeTpuuHble (purypsl. IIoBopoT.
OceBag cummerpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBHXeHHs W ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBienus
CUMMETPUM B IPUPOJIE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommozunmuu
JIBUKEHUH (mpocTeiimue npumMepsl). [lpuMeHenue B reoMeTpuueckux 3aaqax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'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 HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JTOCTHKEHHUM B IPYTUX HayKaxX U MPUKIAIHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'pakAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PEIICHHH NPAKTUYECKHUX 3a7ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKONM HayKd Kak cdepbl ueIoBeuecKon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BocnUTAHMA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIIECKCHH, IPU3HAHUEM 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 OKPYXKaloIIeH cpenpl, IUIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSAM B YCIOBHUAX HEONPEACITEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWUW, (POPMYIUPOBAThH UJIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocs: 0yayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI JiJ1s1 0000IIEeHNS U CPABHEHMSI, KPUTEPUHU ITPOBOIUMOTO aHAJIH3;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONECHUSIX U YTBEPKICHUSX, MpeIjiaratb KpUTEpUH ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

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

pazOupaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUHN (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMOCO0 peleHus y4eOHOW 3afaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh  BONPOCH,  (UKCHUPYIOIIME  MPOTHUBOpEYHE,  IMpolieMmy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIGHHUIO OCOOEHHOCTEH MaTeMaTH4YecKOoro OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

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

MPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE TMpOIecca, a TakKKe BbBIIBUTATh
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU 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 IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMYyIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOIy PEIICHHS 3aayH,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

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)KHUBaTh pa3jMude W CXOJCTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINNA U OCOOEHHOCTEH ayIUTOPUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacnpenensaTh BUILI paOOT, JOTOBapHUBATHCS, OOCYKIATh IMPOIECC W PE3yJbTaTr
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU UJeHAaMHW KOMAaHIbI, OIICHUBATH
KaueCcTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIada B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (UJId €ero
4yacTh), BBIOMpATh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTUPOBATH BapUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKCHUSI WIIM HETOCTHKEHUS 11€TTU, 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 00y4denus B 7 kj1acce 00ydJaromuics MOTYYUT CICAYIONNE TPEAMETHBIC
PE3yIbTaTHI:

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 JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

JlenaTp MPUKUAKY M OLEHKY JMHEWHBIX W YTJIOBBIX BEIWYUH IPEIMETOB B
peaslbHOM KU3HHU, pa3MEpoOB NPUPOIHBIX OOBEKTOB. PasnuuaTh pa3Mepsl 3THX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh 4yepTekKU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
IPU3HAKU U CBOMCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

[IpoBOAUTE JOTMYECKUE PACCYKAECHUSA C UCIIOIB30BAaHUEM I€OMETPUYECKUX
TEOPEM.

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

Omnpenensts napajijieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMH cexkymas. OnpeaensaTe napauieJIbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOM MPSIMOM A0 TOYEK APYTOU MPSAMOM.

PemaTe 3a1aumn 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 IMAPAJUIEIBHBIX MPSAMBIX CEKylled. Pemare npakTuueckue
3a/1a4M Ha HAXOXKJICHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYIAP K OTPE3KY KaKk T€OMETPUUECKHE
Mecta Touek. [lonb3oBaThes noHaTHEM TeoMeTpruieckoro mecra touek (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
ATH CBOMCTBA IIPU PELICHUU 3a/1a4.

BrnageTe MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, 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 MEPECEKAIOTCSA B OJTHOM TOUKE.

BrnaaeTs noHsATHEM KacaTeIbHON K OKPY)KHOCTH, MOJIb30BATHCS TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajauyca, MPOBEIEHHOTO K TOUYKE KacCaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIIEHUHA T€OMETPUUECKUX 3a/1a4.

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 o0OydaromIMHCA TMOJIYYUT CIEAYIOLIUE
IpeIMETHbIE PE3YyJIbTaThI:

Pacrio3naBaTh 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 MPU PEIICHUH FT€OMETPUUECKHX 3ajau.

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 IPONOPLUUOHATIBHBIX OTPE3KaX, NPUMEHATh UX JJISl PELICHUS
MPAKTHYECKHX 3ajad.

Pacrio3HaBaTh IIEHTpaIbHO-CUMMETPUYHBIE (UTYPHl W HCIOJIB30BaTh MX
CBOWCTBA MPH PEIICHUN 33]1a4.

Brnanets moHsATHSMH TMOA00WS TPEYroJIbHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJI0OHBIX TPEYrOJIbHUKOB. VIMETh MpencTaBieHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoaoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKAMU
no00us TPEYroJbHUKOB TPU PEIICHHH TeOMEeTpUYecKuX 3amad. [loka3piBaTh U
IPUMEHATH OTHOLIEHUS MPOMOPLHUOHATIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOK0OME B MPAKTUUECKUX 33Jauax.

BeiBomuTh W UCHONB30BaTh mpocTeilmue (GopMynbl A IUIOUIaad
TPEYrojbHHUKa, NapaieaorpaMma, poMoa 1 Tpaneuuu. Berauciare (pa3nuyHbIMU
cnocobaMy) IUIOUIa[b TPEYroJbHUKA M IUIOIIAJM MHOTOYIOJbHBIX (UTYp
(monb3ysich, TA€ HEOOXOAUMO, KaIbKYJISITOPOM). 3HATh OTHOIICHHE IUIOIIACH



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

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IpakTUYecKux 3axad. CTpPOUTh MaTEMaTHYECKYyI0 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, IPUMEHSTh UX CBOMCTBA IIPU PELLICHUH 33/1a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NpPUMEHEHUEM MOAO0US W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K xoHIiry oOyueHust B 9 kj1acce oOy4aromuiics MOIyyuT CIAEAYIONMEe MPEIMETHBIC
PE3yJIbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBbIO KaIbKyJIATOPA) AJIUHBI
Y YTJIbl JUIsl HETAOJUYHBIX 3HAYEHU .

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

Jloka3pIBaTh TEOpPEMY CHUHYCOB U TEOPEMY KOCHHYCOB, INPUMEHATH HUX JUIA
HAXOXKJEHUSI PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IIPU PELIEHWH TE€OMETPUYECKUX 3a1ad. [IpMMEHSTh MOJIydeHHBIE 3HAHMS IIPU
pelLIeHNHN NTPAKTUYECKUX 3a4a4.

[IprMEHATH TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKICHUE TUIOLIAN, BBIBOIUTD
U BIIAJIETh TPUTOHOMETPUYECKUMU (OpMyIamMHu JUIsl IJIOIIAIU TPEYroJIbHUKA,
napajienorpamma, poM0a, Tpaneiuu, BEIBOJAUTh U TPUMEHATh opmyny ['epoHa u
dbopMyy JUIs TUIONIAAM BBITYKIIOTO YEThIPEXYTOJIbHUKA.

Nmers 1npeacTaBieHHE O TOMOTETHH, IPUMEHATb B  IPAKTUYECKUX
CUTyalUsX.

Hcnonb3oBaTh Teopembl UeBnl 1 MeHenas npu peleHuu 3aaad.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIJIaX, YTJAX MEXAY XOpIaMH
(CeKyIIMMM) U yTiIe MEXAY KacaTeJIbHOM U XOPAOW ITPH PEIIEHUN T€OMETPUUYECKUX
3amad. JloKa3plBaTh W NPUMEHATH TEOPEMBI O IPOU3BEIACHUHU OTPE3KOB XOpI, O
IIPOU3BEACHUMN OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTelIbHOM.

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



ko3 dumeHTa ¢ BO3pacTaHMEM W YyObIBaHHMEM JHUHEHMHONW (QYHKIUH. YMeETh
pemaTte METOAOM KOOPAMHAT 3a7adM, CBS3aHHBIE C MNApPAJUIEIBHOCTBIO U
NEPIIECHINKYJIIPHOCTBIO MPSAMBIX, IEPECEYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
IIEPECCUCHHS.

BeIBOIUTP M BIAaLETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosb3oBaTe MeTox
KOOPAMHAT Ul HAXOXKICHHs IEPECEUCHHUUM OKPYKHOCTEM M NpsMbIX. 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 TNPAKTHYECKUX 3anad. [IpuMeHATH MeToJ KOOpAMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7adax.

Bianerp moHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh W BBIYUTATh BEKTOPHI,
YMHOaTh Ha YHWCJO, BIAJETh NPABWIAMH TPEYTOJbHUKA M I1apajuieorpaMMa.
Biianers NpakTUYECKUMU HHTEPIPETALUAMUA BEKTOPOB. YBEPEHHO I10JIb30BATHCS
KOOpAMHATaMH BEKTOpa. BrnaaeTe CI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YUCJIO B KOOPJANHATAX.

NwmeTs npencrabienue o 0asuce (Ha MIOCKOCTH). PackiiabiBaTh BEKTOPHI MO
O0asucy. PackimagpiBaTh BEKTOpPHl CHJI € TIOMOIIbIO IPOELUPOBAHUA U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpUMEHATh IIOIy4YeHHbIE 3HAaHHUS B
MPOCTEUIINX (PU3UUYECKUX 3a/1a4ax.

Bianerp MOHATHEM CKalIspHOTO NPOM3BENECHUS BEKTOPOB, NMOHMMATh €r0
F€OMETPUYECKUM CMBICII W YBEPEHHO II0JIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JAUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BENEHUS
U €ro CBA3b C IPOELUpOBaHUEM. IIpUMEHATH CKAJSIPHOE MPOU3BEACHUE BEKTOPOB
JUIS. HAXOXKIEHUs JUIMH U YrioB. Pemare reoMerpryeckue 3aJayv ¢ MOMOIIBIO
CKAJIIPHOTO Ipou3BeneHus. Mcnoib30BaTh CKaIsIpHOE MPOU3BEICHUE BEKTOPOB B
anredpanueckux u (pU3ndecKux 3agavax.

Biagete NOHATHSAMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPYKHOCTH M PAJUaHHON MEPHI yTIJIa, BBIYUCIIATh IUIOMAAb KpyTa U
ero vacted. [lonnmare cmbicn yucna m. [IpuMeHATH MOMydYEHHBIE YMEHHUS MPU
pelIeHNN TPAKTUYECKUX 3a7ad. 3HATh UCTOPUYECKHUE CBEACHUS 00 M3MEpEHUU
JUIMHBI OKPY’KHOCTH U TUIOLIAJH KpyTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxonute ocu, UEHTphl CUMMETpUHM (UTyp, LEHTPhl MOBOPOTA, HAXOAMTH
KOMITO3UIIMM MPOCTEHINX MnpeoOpazoBanuil. [IpUMeHATh NBHKEHMS TIOCKOCTH
IIPU PEILIEHUU T€OMETPUYECKUX 3a/1a4.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTEMaTUYECKHE
MOJENH U1 3a1a4 PEAIBHOU KU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS



C MPUMEHEHHEM IMOAO0OHS U TPUTOHOMETPHUYECKUX (QYHKIMH (MOJB3ysACh, TIe
HEOO0XOMMO, KaJbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuyecTBO 4acoB JlesAiTeJbHOCTH
JJIeKTPOHHbIE
YUYHTEJIs € y4eTOM
HaumeHoBaHue pa3iesioB U TeM (undposbie) .
Ne i/ KoHTpoabHbIe padouen
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI NPorpamMmbl
pecypcsl
BOCIIUTAHMS
Hauana reomerpuu. IIpocreiimmue obecrneunTh
reoMeTpuYecKre (PUIypsl ¥ UX CBOWCTBA. 28 YCTaHOBICHHC
JOBCPUTCIIbHBIX
N3mepenne reoMeTpuiecKux BETUYUH .
OTHOILICHUU MCKOY
TpeyronbHUKH 19 yYUTEIEeM M €ro
CHUKaMH
[TapannensHocTs. CymMMa yriioB ya ’
15 CIIOCOOCTBYIOLIMX
MHOT'OYTOJIbHUKA TO3UTHBHOMY
[IpssMOyTONBHBIE TPEYTONIBHUKH BOCIPHATHIO
r yYdyaluiuMHucCs
€OMETPUUYECKHE HEPABEHCTBA Tpe6oBanmii M MPOCHG
OxpyxHocTb. ['eomeTpuyeckue mecra ydauTens,
Touek. [ToCTpOeH s ¢ MOMOMIBIO IIUPKYJIs 18 TIPNBJICYCHIIO ux
o BHUMAaHUA K
Y JTUHEHKH .
obcyxaaeMoit Ha
ypoke  wH(OpMAaIHH,
AdKTHBU3alluu ux
[I03HABATEIbHOU
ACATCIIBbHOCTH,
- noOyK1aTh
[ToBTOpenue, 06061IeHNE, 10 IIIKOJIbHHMKOB
cUcTeMaTu3alus 3HaHUI coOmonaTh Ha ypoke
0OIIeTIpUHSATHIE
HOPMBbI IIOBCACHUA,
npaBuiIa OOIIEHHS CO
CTapmunmMu
(yuauremnsimm) u




CBCPCTHUKaAMU

(IKOJIBHUKAMN),
MPUHIUIEL  y9eOHOH
JUCIUTUTAHBI u
caMOOpraHu3allyH,
NPUBIICKATh BHUMAHHUS
IIKOJTEHUKOB K

LUEHHOCTHOMY acIeKTy
W3ydaeMbIX Ha ypOKax
SIBIICHUI, OpraHu3alus
ux paboThI c
MOJIy4aeMoOl Ha ypoOKe
COLMANIbHO 3HAYMMOU
nH(pOopMaIien -
WHULOHUUPOBAHUC €e
00CyKIeHHS,
BEICKa3bIBAHUS
YualiuMHucCsa CBOC€TO
MHEHHUS 10 €€ TOBOLY,
BEIpa0OTKHA CBOETO K
HEM OTHOIIICHMUS;

- UCIIOJIb30BATh
BOCIHUTATEHHBIE
BO3MOXXHOCTH
coziepkaHust yueOHOTO
npeamera yepe3
JIEMOHCTPAIHIO JIETSIM
MPUMEPOB
OTBCTCTBCHHOI'O,
TPa)xIaHCKOTO
MOBECHUS,
IIPOSABIICHU A
YEIIOBEKOIFOOS u
oOpOCepIeHHOCTH,
gepes monoop
COOTBETCTBYIOIIUX
TEKCTOB IS UYTCHWS,




3aja4 ISl peleHHs,
MPOOJIEMHBIX
CUTyalun st
o0cyXIeHns B KIlacce

- IPUMEHSTH HA yPOKe
HWHTEPAKTUBHBIE
dhopmbl paboThI
y4aIuxcs:
WHTEJUIEKTYaIbHBIX
UIp, CTUMYIUPYIOLIUX
MO3HABATEIbHYIO
MOTHUBAIIHIO
LIKOJIbHUKOB;
JIUIAKTHYECKOTO
Tearpa, e
MOJTy4EHHBIC Ha ypPOKE
3HAHUS
0OBITPHIBAIOTCS B
TeaTpabHBIX
MOCTAHOBKAX;
JIIUCKYCCUH, KOTOpBIE
JIAI0T yUaImumcst
BO3MO)KHOCTb
npuoOpectu OTIBIT
BeJICHUS
KOHCTPYKTUBHOTO
aganora;  TpYyIIOBOH
paboThl WM PaboTHI B
napax, KOTOpbIE yd4ar
LIKOJIbHUKOB
KOMaHIHOH pabore u
B3aUMOJEHCTBUIO c
JOPYTUMH AE€THMH;

- BKJIIOYAaTh B YPOK
WUTPOBBIC TIPOIIEAYPHI,
KOTOpblE  TIOMOTAfoT
MOAJIEPKATh




MOTHBAIIUIO JIETCH K
MOJTyYCHUIO  3HAHMIA,
HaJIa)KUBaHHFO
MO3UTUBHBIX
MEXJIMYHOCTHBIX
OTHONIICHUH B KIacce,
MOMOTAfOT
YCTaHOBJICHUIO
noOpokeIaTenbHON
atMocepsl BO Bpems

YpoOKa;

- OpraHu30BaTh
meCcTBO
MOTHBUPOBAaHHBIX U
SPYAUPOBAHHBIX
yydammxcss —Hax — HX
HEYyCIEeBAIOMINMH
OIHOKJIACCHUKAMH,

JIAOIIETO LIKOJIbHUKAM
COIMAJIBHO 3HAYMMBbIN
ONBIT COTPYIHUYECTBA
U B3aUMHOM TTOMOIIIY;

- UHULUUPOBATH U
MOIEP’KUBATh
HCCIIEIOBATENBCKYIO
JIESITENBHOCTD
LIKOJIbHUKOB B paMKax
peann3anuu HMH
WHIUBUIYaIbHBIX |
PYIIOBBIX
HCCIIEIOBATENbCKUX
MPOEKTOB, YTO JIacT
IIKOJIbHUKAM
BO3MOYKHOCTb
MpHOOpPECTH  HABBIK
CaMOCTOSITEJIbHOTO
peLIeHus




TEOPETUYECKOU

MPOOJIEMBI, HaBBIK
TeHEPUPOBAHUS u
ohopMIICHUS

COOCTBEHHBIX  HJEH,
HaBBIK YBAXXKUTEIBHOTO
OTHOIICHUSI K YYKHM
uaesM, opopMIICHHBIM
B paboTax Jpyrux
HCCIIeIoBaTeIIcH,
HaBBIK  MyOJIMYHOTO
BBICTYIUICHUSI  TIEpe]
ayquTOpHEl,
apryMCHTHPOBAaHUS U
OTCTauBAHUSA CBOEM
TOYKH 3PCHHS,

- MPOBOJNTH
mpooprUeHTAIIMOHHBIC
urpel.  Takux  Kak:
CUMYJISILIMY, JICTOBBIC
HTPEI, KBECTHI,
peuieHue KelcoB
(cuTyanmii, B KOTOPBIX
HEOOXOUMO TIPUHSTH
pelieHue, 3aHATh
oTpeJIeICHHYIO
TTO3HIINIO ),
pacIIUPSIOIINe 3HAHUS
IIKOJIBHUKOB O THIIax

npodeccui, 0
crocobax BbIOOpa
npodeccui, 0
JOCTOMHCTBAaX u
HEOCTAaTKaxX TOW WIIH
HUHOU WHTEpPECHOUN
IIKOJIBbHUKAM

npoeccHoHaTbHON




JACATCIIBHOCTH.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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8 KVIACC

KoanuecTBo 4acoB

DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ KoHnTpoJbHbie
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoThbI
pecypcbl
YeThIpEXyroIbHUKU 22
[Monobue 16
[Tnomans 16
Teopema [Iudaropa u Havana 18 1
TPUTOHOMETPHH
VYribl U 4eTBIPEXYTOJIBHUKH, CBS3aHHBIE C 20 1
OKPY>KHOCTBIO
[ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 10 1

3HAHUH

JlesAiTeJIbHOCTH
YUYHTEJs C y4eTOM
padoueit
NporpamMmslI
BOCIIUTAHMS

obecreunTh
YCTaHOBJICHHE
JIOBEPUTEIIBHBIX
OTHOILIEHUHI MeXIy
yduTeaeM K €0
YYEHHUKaMHU,

CHOCOOCTBYIOIINX
MO3UTHBHOMY
BOCIIPUSTHIO
yUaIUMHUCS
TpeboBaHUII U TPOCKHO
yUHTEs,
MPUBJICYCHUIO ux
BHHMAaHUS K
obcyxkaaeMoit Ha
ypoke  wuH(pOopMaIu,
AKTHBU3ALUH ux
MI03HABATEIIHLHON
JeSITeIILHOCTH;

- noOyK1aTh
IIKOJIbHUKOB
coOmonaTh Ha ypoke
OOIIETIPUHATHIE
HOPMBI  TIOBEJICHHUS,
npaBuiIa OOIIEHHS CO
CTapIIMMHU
(yuurensmu) 17§

CBCPCTHUKAMU




(IWKOIBHUKAMN),
OPUHOMIEL  y4eOHOH

JMCLAIUTHHBI Hu
CaMOOpTaHU3AIINH;

MPUBJICKATh BHUMAaHUS
IIKOJIbHHUKOB K

IIEHHOCTHOMY aCIEKTy
M3yYaeMbIX Ha ypoKax
SIBIICHUH, OpraHU3aIus
170'¢ paboTsl c
MOJIy4aeMoOl Ha ypoOKe
COLMAJIBHO 3HAYMMOU
nH(pOpMaIei -
WHUIINAPOBAHNE ee
00CyKICHHUS,
BEICKa3bIBAHUS
YYalIUMHCS  CBOETO
MHEHHS 110 €€ MOBOJY,
BBIpaOOTKH CBOETO K
HEW OTHOIIICHUS;

- UCIIOJIb30BaTh
BOCIIUTATCIbHBIC
BO3MOXXHOCTH
coniepxkaHusi y4eOHOTO
npeameTa 4yepes
JIEMOHCTPAIMIO JICTSIM
MPUMEPOB
OTB€TCTBCHHOI'O,
IPa)xJIaHCKOI0
MOBEIEHUS,
MIPOSIBJICHUS
YEJIOBEKOITFOOHS u
oOpOCepaeHHOCTH,
4yepes moaoop
COOTBETCTBYIOIIUX
TCKCTOB [JId 4YTCHUA,
3ajlad  JUIsl  pelICHHS,




MPOOJIEMHBIX
CUTyaIHi InI: |
o0OcyXKIeHns B KIlacce
- IIPUMEHSTh HA yPOKe
WHTEPAaKTUBHBIE
dhopmbl paboThI
yUaIuxcst:
WHTEJUIEKTYaIbHBIX
UTP, CTUMYIUPYIOLINX
MI03HABATEJIbHYIO
MOTHBAIMIO
IIKOJIbHUKOB;
JIUIAKTHYECKOTO
Tearpa, rae
IMMOJIY4YCHHBIC Ha YPOKE
3HAHUS
OOBITPBIBAIOTCS B
TeaTpaJIbHBIX
MOCTaHOBKaX;
JUCKYCCHH, KOTOpBIE
naroT yYalumcs
BO3MOXKHOCTB
npuoOpectu OTIBIT
BE/ICHUS
KOHCTPYKTHUBHOT'O
JIAajora;  IpyIIoBOU
paboTel uau paboTHl B
napax, KOTOpbIE yd4ar
IIKOJIBbHUKOB
KOMaHIHOH pabore u
B3aMMOJIEHCTBHUIO c
JPYTUMH IETHMU;

- BKJIIOYAaTh B YPOK
WUTPOBBIE TPOLEAYPH,
KOTOpblE  TIOMOTAfoT
MOJJIEPKATh
MOTHUBALIMIO JeTell K




MOJYYCHUIO  3HAHHIA,
HaJTa)KUBAHHIO
MO3UTUBHBIX
MEKITMYHOCTHBIX
OTHOLIECHUN B KIacce,
MOMOTAfOT
YCTaHOBJICHUIO
noOpoxkenareIbHON
atMocepsl BO Bpems

ypoxa;

- OpraHu30BaTh
medctBo
MOTHBUPOBAaHHBIX U
3PYAHPOBAHHBIX
ydamuxcs Haxqg Hux
HEYyCIEeBAIOMINMH
OIHOKIIaCCHUKAMH,

JIAOIIETO LIKOJIbHUKAM
COILIMAJILHO 3HAYUMBII
ONBIT COTPYIHUYECTBA
U B3aUMHOM TTOMOIIIY;

-  UHUIUUPOBATH U
MOJIEP’KUBATh
HCCIIEI0BATENBCKYIO
JIESITENBHOCTD
IIKOJIFHUKOB B paMKax
peanuzanuu MU
WHIUBUIYaIbHBIX |
TPYIIIOBBIX
HCCIIEN0BATENBCKUX
MPOEKTOB, YTO JacT
MTKOJTEHUKAM
BO3MOYKHOCTb
nmpuodpecTu HaBBIK
CaMOCTOSITEJIbHOTO
peleHus
TEOPETUUECKOU




npo0IeMsl, HaBBIK
TeHEPUPOBAHUS u
ohopMIICHUS
COOCTBEHHBIX  HJEH,
HAaBBIK YBAXXUTEIHLHOTO
OTHONIECHUSI K UYKUM
uaesM, 0pOopMICHHBIM
B paboTax Jpyrux
HCCIIeIOBaTeIICH,
HaBBIK  MyOIHYHOTO
BBICTYILJICHUSA nepen
ayIuTOpUEH,
apryMEHTUPOBaHUS U
OTCTauBaHUsI  CBOEHU
TOYKH 3PEHUS,

- MTPOBOIIUTH
nmpoopreHTaIIHOHHBIS
urpel.  Takux  Kak:
CUMYJIALINU, OCJIOBBIC
WTPHI, KBECTHI,
peuieHue KelcoB
(cutyaruii, B KOTOPBIX
HEOoOXOAMMO TIPHHATH
pelieHue, 3aHATH
oTpeJIeICHHYIO
TTO3UIINIO ),
paciupsronre 3HaHUS
IIKOJBHUKOB O THIIax

npodeccui, 0
crocobax BbIOOpa
npodeccui, 0
JIOCTOMHCTBAX u
HEOCTaTKaxX TOW WIIH
HWHOH HUHTEPECHOI
IIKOJIBHUKaAM
nmpohecCHOHAILHON

JACATCIIBHOCTH.
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9 KJIACC

KoanuecTBo 4acoB

JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ KoHTpoJbHbIe
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI
pecypchl
1 Pemenuie TpeyroiabHIUKOB 22 1
2 [Tomo6ue TpeyroasHUKOB 12 1
3 Meroa koopauHAT 10 1
4 BexkTopsl 20 1
3) JlIHa OKPY>KHOCTH U IJIOLIAa/Ib Kpyra 16 1
6 JIBMOKCHUS INIOCKOCTH 10
[ToBTOpenue, 06001IEeHNE,
7 P Het 12 1
CUCTeMAaTH3aIHsI 3HAHUHA

JlesAiTeJIbHOCTH
YUYHTEJs C y4eTOM
padoueit
NporpamMmslI
BOCIIUTAHMS

obecreunTh
YCTaHOBJICHHE
JIOBEPUTEIIBHBIX
OTHOILIEHUHI MeXIy
yduTeaeM K €0
YYEHHUKaMHU,

CHOCOOCTBYIOIINX
MO3UTHBHOMY
BOCIIPUSTHIO
YUaIIAMHUCS
TpeboBaHUII U TPOCKHO
yUHTEs,
MPUBJICYCHUIO ux
BHHMAaHUS K
obcyxkaaeMoit Ha
ypoke  wmH(pOpMaIuH,
AKTHBU3AIUH ux
MI03HABATEIIHLHON
JeSITeIILHOCTH;

- noOyK1aTh
IIKOJIbHUKOB
coOmonaTh Ha ypoke
OOIIETIPUHATHIE
HOPMBI  TIOBEJICHHS,
npaBuiIa OOIIEHHS CO
CTapIIMMHU
(yuauremnsimm) u

CBCPCTHUKAMU




(IWKOIBHUKAMN),
OPUHOMIEL  y4eOHOH

JMCLAIUTHHBI Hu
CaMOOpTaHU3AIINH;

MPUBJICKATh BHUMAaHUS
IIKOJIbHHUKOB K

IIEHHOCTHOMY aCIEKTy
M3yYaeMbIX Ha ypoKax
SIBIICHUH, OpraHU3aIus
170'¢ paboTsl c
MOJIy4aeMoOl Ha ypoOKe
COLMAJIBHO 3HAYMMOU
nH(pOpMaIei -
WHUIINAPOBAHNE ee
00CyKICHHUS,
BEICKa3bIBAHUS
YYalIUMHCS  CBOETO
MHEHHS 110 €€ MOBOJY,
BBIpaOOTKH CBOETO K
HEW OTHOIIICHUS;

- UCIIOJIb30BaTh
BOCIIUTATCIbHBIC
BO3MOXXHOCTH
coniepxkaHusi y4eOHOTO
npeameTa 4yepes
JIEMOHCTPAIMIO JICTSIM
MPUMEPOB
OTB€TCTBCHHOI'O,
IPa)xJIaHCKOI0
MOBEIEHUS,
MIPOSIBJICHUS
YEJIOBEKOITFOOHS u
oOpOCepaeHHOCTH,
4yepes moaoop
COOTBETCTBYIOIIUX
TCKCTOB [JId 4YTCHUA,
3ajad Ui pelICHHS,




MPOOJIEMHBIX
CUTyaIHi InI: |
o0OcyXKIeHns B KIlacce
- IIPUMEHSTh HA yPOKe
WHTEPAaKTUBHBIE
dhopmbl paboThI
yUaIuxcst:
WHTEJUIEKTYaIbHBIX
UTP, CTUMYIUPYIOLINX
MI03HABATEIbHYIO
MOTHBAIMIO
IIKOJIbHUKOB;
JIUIAKTHYECKOTO
Tearpa, rae
IMMOJIY4YCHHBIC Ha YPOKE
3HAHUS
OOBITPBIBAIOTCS B
TeaTpaJIbHBIX
MOCTaHOBKaX;
JUCKYCCHH, KOTOpBIE
naroT yYalumcs
BO3MOXKHOCTB
npuoOpectu OTIBIT
BE/ICHUS
KOHCTPYKTHUBHOT'O
JIAajora;  IpyIIoBOU
paboTel uau paboTHl B
napax, KOTOpble yd4ar
IIKOJIBbHUKOB
KOMaHIHOH pabore u
B3aMMOJIEHCTBHUIO c
JPYTUMH IETHMU;

- BKJIIOYAaTh B YPOK
WUTPOBBIE TPOLEAYPH,
KOTOpblE  TIOMOTAfoT
MOJJIEPKATh
MOTHUBALIMIO JeTell K




MOJYYCHUIO  3HAHHIA,
HaJTa)KUBAHHIO
MO3UTUBHBIX
MEKITMYHOCTHBIX
OTHOLIECHUN B KIacce,
MOMOTAfOT
YCTaHOBJICHUIO
noOpokeIaTenbHON
atMocepsl BO Bpems

ypoxa;

- OpraHu30BaTh
medctBo
MOTHBUPOBAaHHBIX U
3PYAHPOBAHHBIX
ydamuxcsa Haxqg ux
HEYyCIEeBAIOMINMH
OIHOKIIaCCHUKAMH,

JIAOIIETO LIKOJIbHUKAM
COILIMAJILHO 3HAYUMBII
ONBIT COTPYIHUYECTBA
U B3aUMHOM TTOMOIIIY;

-  UHUIUUPOBATH U
MOJIEP’KUBATh
HCCIIEI0BATENBbCKYIO
JIESITENBHOCTD
IIKOJIFHUKOB B paMKax
peanuzanuu MU
WHIUBUIYaIbHBIX |
TPYIIIOBBIX
HCCIIEN0BATENBCKUX
MPOEKTOB, YTO JacT
MTKOJTEHUKAM
BO3MOYKHOCTb
nmpuodpecTu HaBBIK
CaMOCTOSITEJIbHOTO
peleHus
TEOPETUUECKOU




npo0IeMsl, HaBBIK
TeHEPUPOBAHUS u
ohopMIICHUS
COOCTBEHHBIX  HJEH,
HAaBBIK YBAXXUTEIHLHOTO
OTHONIECHUSI K UYKUM
uaesM, 0pOopMICHHBIM
B paboTax Jpyrux
HCCIIeIOBaTeIICH,
HaBBIK  MyOIHMYHOTO
BBICTYILJICHUSA nepen
ayIuTOpUEH,
apryMEHTUPOBaHUS U
OTCTauBaHUsI  CBOEHU
TOYKH 3PEHUS,

- MTPOBOIIUTH
nmpoopreHTaIIHOHHBIS
urpel.  Takux  Kak:
CUMYJIALINU, OCJIOBBIC
WTPHI, KBECTHI,
peuieHue KelcoB
(cutyaruii, B KOTOPBIX
HEOoOXOAMMO TIPHHATH
pelieHue, 3aHATH
oTpeJIeNICHHY IO
TTO3UIINIO ),
paciupsronre 3HaHUS
IIKOJBHUKOB O THIIax

npodeccui, 0
crocobax BbIOOpa
npodeccui, 0
JIOCTOMHCTBAX u
HEOCTaTKaxX TOW WIIH
HWHOH HUHTEPECHOI
IIKOJIBHUKaAM
nmpohecCHOHAILHON

JACATCIIBHOCTH.
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Hcropust BOSHUKHOBEHUS U Pa3BUTHS
Tr€OMETPUH

HauvanbHbie IOHATHS T'COMCTpHUM. Tqua,
npsamast, OTpE30K, JIy4d

bubmuorexa [JOK

Hauanensie nonstua reomerpun. Touka,
psiMasi, OTPE30K, JIyd

[TonsiTue 06 akcrome, Teopeme,
JI0Ka3aTelIbCTBE, ONPEICIICHUH, CBONCTBE,
MpU3HAKE

BzaumHuoe PpacCIoJIOKCHHUE TOYCK Ha
HpHMOﬁ. I/I3MepeHHe JJIMHBI OTPE3Ka,
PacCTOSAHUEC MECKAY TOUKAMU
Bzanmuoe PpacCIoJIOKCHHUE TOYCK Ha
HpHMOﬁ. I/I3MepeHHe JJIMHBI OTPE3Ka,
PacCCTOAHUEC MCIKAY TOUKAMU

B3aumHOe pacronoxeHue To4eK Ha
npsiMol. M3Mepenne JuiMHBI OTpe3Ka,
paccTositHue MeXay TOUKaMu

[TonynnockocTs 1 yrois. Bunsl yrios.
N3mepenne BeN4rH yIiioB

[TonymnockocTs U yroiy. Buasl yrios.




N3mepenue Benu4rH yrioB

[TonymnockocTs u yroi. Bujsl yrios.

10 N3mepenue Benu4rH yrioB
BeprukanbHble 1 CMEKHBIE YIJIBL.

11 [TapannensHbIC U IEPIICHIUKYISIPHBIC
psIMbIE
BeprukanbHbie U CMEXKHBIE YIJIBL.

12 [TapannienpHble U NEPIIEHIUKYISPHBIE
psIMbIE
BeprukanbHbie 1 CMEXKHBIE YIJIBL.

13 [TapannensHble U IEPIICHIUKYIISIPHBIC
MpsIMbIE
BeprukanbHble U CMEXKHBIE YIJIbL.

14 [TapamtenpHble U IEPIIEHINUKYIISPHBIE
MpsIMbIE
BeprukanbHble U CMEXKHBIE YIJIBL.

15 [TapannenbHble U EPHIEHIUKYISPHBIE
MpsIMbIE

16 buccekrpuca yria

17 buccekrpuca yrna

18 buccekrpuca yria

19 Jlomanas. Buael nomansix. /nmuHa
JIOMaHOU

20 Jlomanas. Buasl tomansix. /[nmuHa
JIOMaHOU
MuoroyronsHuku. [Tepumetp

21 MHOTOYToJibHUKA. [[OHSTHE O BEIMYKIIBIX

1 HCBBIITYKJIBIX MHOT'OYT'OJIbHUKAX




22

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

23

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

24

25

26

Muoroyronsuuku. [Tepumetp
MHOTOYTOJbHUKA. [[OHSITHE O BBITYKIIBIX
Y HEBBITYKJIBIX MHOTOYTOJIbHUKaX

MuoroyronsHuku. [lepumerp
MHOTOyrojbHuKa. [IoHATHE O BBITYKIIBIX
Y HEBBITYKJIBIX MHOTOYTOJIbHUKaX

WNucTpyMeHTHI 11 U3MepeHuil u
MOCTPOEHUM

27

28

29

HNHCTpyMEHTHI 111 U3BMEPEHUH U
ITOCTPOEHUHN

KonrtposnbHas pabora no Teme "Hauana
reomerpud. IIpocreiiimmue
reoMeTpuyeckue GUrypsl ¥ X CBOMCTBA.
N3mepenue reomerpuueckux ¢puryp"

Menunana, 6uccekTpuca 1 BbICOTa
TPEYrOJIbHUKA

30

Menunana, OMCCEKTpHUCa U BBICOTA
TpEeYroJbHUKA

31

32

PaBeHCTBO TpeyroabsHUKOB

IIepBbIil 1 BTOPOM IIPU3HAKYU PABEHCTBA
TPEYroJIbHUKOB

33

[IepBblit 1 BTOpOM IPU3HAKKU PABEHCTBA




TPEYroJIbHUKOB

[TepBrIif 1 BTOPOM MPU3HAKK PABEHCTBA

34
TPEYrOJIbHUKOB

35 [TepBbIii 1 BTOPOM MPU3HAKK PABEHCTBA
TPEYrOJIbHUKOB

36 IIepBbIil 1 BTOpOM IPU3HAKYU PABEHCTBA
TPEYroJIbHUKOB

37 PaBHOOe1peHHbIE TPEYTOJBHUKY U UX
CBOMCTBA

38 PaBHOGe1peHHbIE TPEYTOJBHUKHU U UX
CBOICTBa

39 PaBHOOE1peHHBIE TPEYTOJIBHUKH U UX
CBOMCTBa

40 [Ipu3Hak paBHOOEIPEHHOTO
TPEYroJIbHUKA

41 [Tpu3Hak paBHOOEIPEHHOTO
TpEeyroJIbHUKA

42 Tperwnii npru3HaK paBeHCTBA
TPEYTrOJIbBHUKOB

43 Tperunii npu3HaK paBeHCTBA
TPEYrOJIbHUKOB

44 Tperunii npu3HaK paBEeHCTBA
TPEYroJIbHUKOB

45 @urypsl ¢ oceBoil cummerpuei. [Ipumepst
CUMMETPHUH B OKPYKAIOIIEM MUPE

46 @urypsl ¢ oceBot cummerpuen. Ipumepst
CUMMETPHUU B OKPYKAIOIIEM MUPE

47 KonTponbhas pabota no teme




"TpeyronbHuku"

48 [TapamiensHOCTH TPSAMBIX 1

49 CBoiicTBa U IPU3HAKH MMAPAJUICTHHBIX 1
IPSIMBIX

50 CBoiicTBa M IPU3HAKH MMAPATUICTHHBIX 1
MPSIMBIX

51 CBoiicTBa M IPU3HAKK MapaLIEIbHbBIX 1
IPSIMBIX

59 CBoiicTBa M IPU3HAKH MTapALICITBHBIX 1
IPSIMBIX

53 CBoiicTBa M MPU3HAKH MTaPATLIEITBHBIX 1
MIPSIMBIX

54 CBoiicTBa M IPU3HAKK MapaLIEIbHbBIX 1
IPSIMBIX

55 CyMMa yTi0B TpeyroJibHHKa 1

56 CymMma yriioB TpeyrojibHUKa 1

57 BHemHue yriel TpeyrojapHuKa 1

58 Baeminue yriel TpeyrojabHHAKa 1
CyMMa BHYTpPEHHUX YIJIOB

59 MHOT'OYI'OJIbHUKA U CYyMMa BHEIIHUX 1
YTJIOB BBIITYKJIOT'O MHOTOYTOJIbHUKA
CymMa BHYTpPEHHHX YIJIOB

60 MHOTOYTOJIFHUKA H CyMMa BHEIITHHX 1
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA
CymMa BHYTpPEHHHX YIJIOB

61 MHOTOYTOJIFHUKA H CyMMa BHEIITHHX 1

YTJIOB BBIITYKJIOTO MHOT'OYT'OJIbHHUKA




KonrponsHas pabora o reme

62 "[TapamtensHocTh. CyMMa yTiIoB
MHOTOyTOJIbHHUKA"

63 [Tpu3Haku paBeHCTBA MPSAMOYTOIBHBIX
TPEYTOJIHLHUKOB

64 [Ipu3naku paBeHCTBA MPSAMOYTOIbHBIX
TPEYroJIbHUKOB

65 [lepnienuKymsip ¥ HAKJIOHHAS
CBOMCTBO MeIUAHBI TPSIMOYTOJIEHOTO

66 TPEYroJbHUKA, TIPOBEACHHOHN K
THIIOTEHY3€
CBo#CTBO MeUaHBI MPSIMOYTOJILHOTO

67 TpEeyrojbHUKa, TPOBEAEHHOHN K
THIIOTEHY3€

68 [IpssMOYTONBHBIN TPEYTOJIBHUK C YTIOM B
30 rpamycos

69 [IpsAMOYTONBHBIN TPEYTOJIBHUK C YTIIOM B
30 rpamaycoB

70 CooTHOIIEHUS MEXTy CTOPOHAMU H
yIIIaMy TPEyroJIbHHUKA

7 CooTHOIIEHUS MEXTy CTOPOHAMU H
yriaamM# TPeyrojJbHUKa

7 HepaBeHncTBO TpeyroyibHUKA.
HepaBeHcTBO 0 qyiMHe TOMaHOK
HepaBeHCTBO MeXly MEPIEHAUKYIIPOM U

73 HaKJIOHHOM. PaccTostHue OT TOUKH 10
psAMOI

74 KonrtponbHas pabora no remam




"IIpsiMOyrONbHBIE TPEYTOJIBHUKH ",
"I"'eomerpuueckue HepaBeHCTBA"

OKpy’>KHOCTb, XOP/IbI U TUAMETPBI, X

75 .
CBOICTBa
76 OKpY>KHOCTb, XOPJBI U TUAMETPHI, UX
CBOMCTBa
B3aumHoe pacronoxeHue OKpyKHOCTU U
77 npsmoii. KacatenbHas u cexyias K
OKPYKHOCTH
B3anMHOe pacnonokeHre OKpyKHOCTH U
78 npsmoii. KacarenpHas u cexymas K
OKPY>KHOCTH
BsaumHoe pacronoxeHne OKpyKHOCTH U
79 npsmoii. KacarenpHas u cexymas K
OKPYKHOCTH
80 OKpy>XHOCTb, BIIMICAaHHAS B yTOJI
81 OKpy>KHOCTb, BIIUCAHHAS B YIOJI
[ToHATHE O TEOMETPUYECKOM MECTE TOYEK.
82 IIprmepbl reOMETPUYECKUX MECT TOUEK Ha
IJI0CKOCTH
[loHATHE O TEOMETPUYECKOM MECTE TOYEK.
83 IIprumepsl reOMETpUYECKUX MECT TOUEK Ha
IJIOCKOCTH
84 OnucaHHasi OKPYKHOCTb TPEYTOJIbHHKA,
€€ eHTp
85 OnucanHast OKPYKHOCTb TPEYTOJIbHUKA,
€€ eHTp
86 MeTtoa reoMeTpuIecKuX MECT TOUEK pU




peIICHUH I'COMCTPUYCCKUX 3a/1avd

87

88

MeTO,I[ TCOMETPHUICCKUX MECT TOYCK ITPU
peIICHUH IrCOMCTPUICCKUX 3a/1av

MeTO,I[ TCOMETPHUICCKUX MECT TOYCK ITPU
PEIICHUU I'€OMCTPHUICCKUX 3aJa4

89

MeTOI[ TCOMECTPHUICCKUX MCCT TOYCK IIPU
peIICHUU I'COMCTPUUCCKHUX 3a/1a4

90

91

92

93

O60cHOBaHMS MPOCTEUIITNX MTOCTPOCHUIA,
STanbl 337[a4 Ha MIOCTPOCHUSI, pEIICHUE
3a/1a4 Ha IOCTPOEHUE IIUPKYJIEM U
JINHENKOU

O60cHOBaHMS MPOCTEUIITNX TOCTPOCHUIA,
3Tanbl 337]a44 Ha IOCTPOCHUSI, pEelICHUE
3a/1a4 Ha IOCTPOEHUE IIUPKYJIEM U
JINHENKOU

KonTponbHas pabota mo Teme
"Okpy)HOCTb. [ 'eomeTpuueckue mecra
Touek. [TocTpoenus ¢ moMoIIbIO UPKYJIS
H TUHEHRKN"

IToBTopenue u o6o61meHue. Pemenue

3aa4, WJUTIOCTPUPYIOLIUX CBA3U MCKAY
Pa3jIMIHbIMU TCMAMH KYypcCa

94

[ToBTOpenue u 06061eHue. Pemenne
3a]1a4, MJUTIOCTPUPYIOLINX CBSI3U MEXKIY
pa3NUYHBIMM TEMaMH Kypca

95

[ToBTOpenue u 06061eHue. Pemenne
3a7a4, HJUTFOCTPHUPYIOIINX CBSI3U MEXKITY
pa3IUYHBIMU TEMaMU Kypca




[ToBTropenue u o6o0mmenue. Pemenue
96 3a/1a4, WITFOCTPUPYIOIINX CBA3U MEKIY
Pa3IMYHBIMU TEMaMHU Kypca

[ToBTropenue u o6o0mmenue. Pemenue
97 3a7a4, WJUTIOCTPUPYIOLINX CBSI3U MEXKIY
pa3IMYHBIMU TEMAMU Kypca

[ToBTOpenue u 06o0meHue. Pemenue
98 3a7a4, MIUTIOCTPUPYIOLINX CBSI3U MEKIY
pa3IMYHBIMU TEMAMU Kypca

[ToBTOpenue u 0600mEeHue. Permenue
99 3a]a4, HJUTFOCTPUPYIOIIUX CBSI3U MEKIY
pa3IMYHBIMHU TEMaMH Kypca

[ToBTOpenue u 06o0mEeHue. Permenue
100 3a/1a4, WTIOCTPUPYIOIINX CBA3H MEXKIY
pa3IMYHBIMU TEMaMH Kypca

101 Hrorosast konTpoIpHas paboTa

IToBTropenue n o6o61meHue. Pemenue
102 3a]1a4, WUTIOCTPUPYIOLINX CBA3U MEKIY

pa3IMYHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




8 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne n/m Tema ypoka KonTpoJbHbIe
Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
bubnunoreka LIOK
[Tapannenorpamm, ero Npu3Haku 1
1 cBOMCTEA 1 https://lesson.academy-
content.myschool.edu.ru/02.3/08
5 [Tapannenorpamm, ero Npu3Haku 1 1
CBOMCTBA
3 [Tapannenorpamm, ero Npu3Haku 1 1
CBOICTBA
4 [Tapamrenorpamm, €ro Npu3HaKu U 1
CBOICTBA
5 [Tapannenorpamm, ero Nnpu3HaKu U 1
CBOMCTBA
5 [IpsimoyronpHUK, poMO, KBaapaT, UX 1
MPU3HAKU U CBOMCTBA
7 [IpsimoyronpHUK, poMO, KBapaT, UX 1
IIPU3HAKU U CBOMCTBA
3 [IpsmMoyronpHUK, poMO, KBaJIpat, ux 1
MPU3HAKU U CBOMCTBA
9 [IpssMmoyronpHUK, pOMO, KBapaT, UX 1
MIPU3HAKU U CBOMCTBA
10 Cpenusis TUHUS TPEYrOJIbHUKA
11 CpenHsist TMHUSA TPEyroJbHUKA 1
12 Tpamenus. PaBHoOenpeHHas Tpanemus, e 1

CBOMCTBA U IPU3HAKHU



https://lesson.academy-content.myschool.edu.ru/02.3/08
https://lesson.academy-content.myschool.edu.ru/02.3/08

Tpanenus. PaBHoOeapenHas Tpamnemus, eé

13 . 1
CBOMWCTBA U IPU3HAKU

14 [IpssMoyronbHas Tpanenus 1

15 Cpenusist TUHUS Tpaneun 1

16 Teopema Daneca 1

17 Teopema daneca 1

18 Teopema 0 IPONOPLUHOHAIBHBIX OTPE3KAX 1

19 TeopeMa 0 pOMOPIMOHATILHBIX OTPE3Kax 1

20 LlenTp Macc TpeyroibHUKA 1

21 LlenTpanbHO-CUMMETPUYHBIE (DUTYPBHI 1

99 KonTponbhas padota no teme 1
"YeTpIpEXyroJpHUKN"

93 [TomoOue TpeyroibHUKOB, KOA(PPHUIIUEHT 1
mo100ust

24 [TonoGue TpeyroibHUKOB, KOAPPHUIUEHT 1
noo0us

25 [Ipu3naku momo6ust TPEYroJbHUKOB 1

26 [Tpu3Haku mo100us TPEYroIbHUKOB 1

27 [Ipu3naku mo100Us TPEYroabHUKOB 1

28 [Tpu3Haku mo100us TPEYroIbHUKOB 1

29 [Ipu3naku moo6ust TPEYroabHUKOB 1

30 [Tpu3Haku o100 TPEYTOIBHUKOB 1

31 [TpumeneHne nogo0us PH pelIeHUH 1
MPAKTUYECKHX 3a/1a4

39 [TpumeneHne o00us IPH PeTICHUH 1
MPAKTUYECKUX 3a/1a9

33 [TpumeneHne no 00U PH pelIeHUH 1




IMPAKTUYCCKUX 3aaa4d

[Ipumenenue mogooust Mpu perieHuH

34 MPAKTUYECKHX 3a/1a4

35 [Ipumenenue nogo0us Npu pereHuH
IIPAKTUYECKHX 33134

36 [TpumeneHne o 00U PH PeILICHUH
MPAKTUYECKHX 3a/1a4

37 BBenenue nouaTus npeodpazoBaHus
no1o0us 1 moT00HBIX GUryp

38 Kontponbnas padota nmo teme "Ilomooue"

39 [Tonstue nnowmaau. CpolicTBa IUIoIAaeH
reOMETPHUECKUX HUTyp

40 ITonstue mromanu. CBolcTBa ILIOIIAAEH
reoMeTpHUECKUX puryp

41 [Tonstue nnomaau. ColicTBa muomaaei
reoMeTpHUecKuX Guryp
[Ipocreiimue GopmMyIbl A7 TIIOMIATU

42 TpeyrojbHUKa, apaiieraorpaMma, pomoa u
Tparnenun
ITpocreiime hopMysabl s MIIOLIAIN

43 TPEyroJibHUKA, Napajuiesorpamma, pomoa u
Tparenun
[Tpocreiiume hopMysIbl AJs MIIOLIAIN

44 TPEyroJibHUKA, NapajuiesorpaMmma, pomoa u
Tparnenun
[Ipocreitmme GopmMyIbl A TIIOIIAIN

45 TPEyroJibHUKa, NapajuiesorpaMmma, pomoa u

Tparneunuun




[Tpocreiimme hopMyIbl s TUTOIIA TN

46 TpeyroJibHUKA, NapajuiejorpaMmma, pomoa u 1
Tpanenuu
[Tpocreiimme hopMyIIbl s TUIOIIA A

47 TpPEYroJbHUKA, apaieorpaMma, pomoa u 1
Tpanemnuu
[Ipocreiimme GopMyIIbl AJIs IIIOIIA N

48 TpeyroJibHUKA, NapajuiejorpaMmma, pomoa u 1
Tpanenuu
[Ipocreiimue hopmynbl A TUIOMIATN

49 TpeyrojbHUKa, mapaierorpaMma, pomoa u 1
Tpanemnuu
[Ipocreiimue hopMyInbl A7s TIIOMIATU

50 TpeyrojbHUKa, mapaierorpaMma, pomoa u 1
Tpamnenuu

o1 [Tnomanu nonobHbIX GUryp 1

52 [Tnomaau nogo6HBIX GUryp 1

53 [Tnomaau mogoOHBIX Guryp 1

54 KonTponbnas pabota o teme "Ilnomans" 1

55 Teopema I[udaropa 1

56 [Tpumenenue Teopemsl [Tudaropa npu 1
pEIIeHNN TPAKTHYSCKHX 3314

57 [Tpumenenue Teopemsl [Tudaropa npu 1
pElIeHNN TPAKTHYECKUX 3a71a4

58 [Ipumenenue Teopemsl [udaropa npu 1
pEIIeHNN TPAKTHYSCKUX 33124

59 [Tpumenenue Teopemsl [Tudaropa npu 1

PEIICHUHN MPAKTUYCCKUX 3a1a4




[Tpumenenne Teopems [Iugaropa npu

00 peLICHUH IPAKTUYECKUX 3a/1a4

61 IIponopuroHanbHbIE OTPE3KU B
NPSIMOYTOJIBHOM TPEYTOJIbHUKE

62 IIponopunoHanbHbIE OTPE3KH B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

63 IIponopuroHanbHbIE OTPE3KU B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

64 [IponopuroHanbHbIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

65 IIponopunoHanbHbIE OTPE3KH B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

66 [IponoprronanbHbIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
Cunyc, KOCHHYC, TAHT€HC M KOTAHTeHC

67 OCTpPOTO yTJIa MPSIMOYTOIBHOTO
TPEyroJIbHUKA
Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC

68 OCTPOTrO yTja NpsIMOYTOJIbHOTO
TPEyroJIbHUKA
Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC

69 OCTpOTO yrja NpsIMOYrOJIbHOTO
TpEyrojibHUKa

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

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

72 KonrtponsHas pabora o teme "Teopema




[Tudaropa u Havyana TpuroHomerpun"

73 Bnucannbie v IEHTpaIbHBIC YTIIbI 1

74 BrucanHnble U IEHTpaIbHBIE YIUIbI 1

75 BrucanHnbie U LIEHTpaIbHBIE YIUIbI 1

76 Bnmcanubie v IEHTpaIbHBIC YTIIbI 1

77 VYron Mexay KacaTelbHON U XOpJon 1

78 VYroa Mexay KacaTeJIbHOW U XOpI0i 1

79 VYTIBI MEXAY XOpJaMU U CEKYIIUMHU 1

80 VYTIubl MeXAYy XOpJaMu U CEKYIIUMHU 1

81 Brincannble 1 onvcaHHbIe 1
YEeTBIPEX YT OJIbBHUKU

82 Brnucannble 1 onrcaHHbIe 1
YEeTBIPEX YT OJIbHUKU

83 CBoiicTBa M MPU3HAKHU BIUCAHHOTO 1
YeThIPEXYTrOJbHUKA

84 CBoiicTBa M MPU3HAKH BIIUCAHHOTO 1
YeTBIPEX YT OJIbHUKA

85 CBoiicTBa M IPU3HAKHU BIHCAHHOTO 1
YeThIPEXYTrOJbHUKA

86 CBoiicTBa M IPU3HAKHU BIIUCAHHOTO 1
YeThIPEXYTOJIbHUKA

87 B3anmHoe pacnonokeHue AByx 1
OKPY>KHOCTEHN

88 B3anmMHoe pacronoxxeHue aByx 1
OKpY>KHOCTEHN

89 Kacanne okpyxHOCTEN 1

90 Kacanwne okpyxxHocTei




91

OOmre KacaTenbHBIE K IBYM OKPYKHOCTSIM

92

93

94

KontposbHas padota mo teme "Y1iasl 1
YeThIPEXYTOJbHUKH, CBA3aHHBIE C
OKpPY>KHOCTBIO"

[ToBTOpenue u 06o0meHue. Pemenue
3aJ1a4, WUTIOCTPUPYIOIIMX CBI3H MEKIY
pa3IMYHBIMU TEMaMH Kypca

[ToBTOpenue u 0600mEeHue. Permenue
3a7a4, HJUTFOCTPUPYIOIIUX CBSI3U MEKIY
pa3IMYHBIMH TEMaMH Kypca

95

[ToBTropenue u o6o0meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
Pa3IMYHBIMU TEMaMHU Kypca

96

97

98

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

IToBTropenue u o6o61eHue. Pemenue
3a71a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3IMYHBIMU TEMAMH KypcCa
IToBTropenue u o6o61meHue. Pemenue
3a71a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3IUYHBIME TEMaMH Kypca

99

[ToBTOpenue u 06061eHue. Pemenne
3a]a4, MJUTIOCTPUPYIOLINX CBSI3U MEXKIY
pa3NUYHBIMU TEMaMH Kypca

100

[ToBTOpenue u 06061eHue. Pemenue
3a7a4, HJUTFOCTPHUPYIOIINX CBSI3U MEXKIY
pa3IUYHBIMU TEMaMU Kypca




101 Hrorosast kKoHTpoOJIbHAsE paboTa 1
[ToBTOpenue u o6odmeHue. Pemenue
102 3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY 1
pa3IUYHBIMU T€MaMHU Kypca
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne n/m Tema ypoka KoHTpoabHbIe uuppoBbIe
Bcero oOpa3oBaTe/ibHbIE
padoThI pecypenI
1 Cunyc, KOCUHYC, TaHTeHC yIriioB oT 0 10 1 Bumiorexa LIOK
180°
5 OCHOBHOE TPUTOHOMETPUYECKOE 1
TOKECTBO
3 @DopMyITbl TPUBEICHHS
4 @dopMmyIibl IPUBEICHUS
5 Pemenne tpeyronsaukoB. Teopema 1
KOCHHYCOB
5 Pemenne tpeyroisHuKoB. Teopema 1
KOCHUHYCOB
7 Teopema cuHycoB 1
8 Teopema cuHycOB
Pemenne npaktuyeckux 3anad ¢
9 HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenue npakTuyeckux 3aaay ¢
10 HCIOJIb30BaHUEM TEOPEMbl KOCUHYCOB U 1
TEOPEMBI CUHYCOB
Pemenue npakTuyeckux 3aaay ¢
11 HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
12 Pemenne npakTuyeckux 3anad ¢ 1




HCIIOJIb30OBAHHUEM TCOPEMEBI KOCUHYCOB U
TEOPEMBI CHHYCOB

Tpuronomerpuyeckue GOpMyIbI IS

13 IUIOLIA/IA TPEYTOJIbHUKA, MTapajljiesiorpaMmma

14 Tpuronomerpuyeckue GopmMybl 1Jis
IUIOLIA/IA TPEYTOJIbHUKA, MTapajljiesiorpamma

15 Tpuronomerpuueckre GOpMyIbI JIs
IUIOLIAIA TPEYTOJIbHUKA, TTapalieiorpamma

16 Tpuronomerpuieckne GOpMyIbI IS
IUIOLIA/IA TPEYTOJIbHUKA, MTapajljiesiorpamma

17 ®opmyna ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 q)OpM}./.JIa IJIOIIAU BBIIIYKJIOTO
YeTHIPEXYTOJIbHUKA

21 dopmyia MIOMAAN BEITYKIOTO
YeTHIPEXYTOJIbHUKA

99 KonrtponsHas pabota no teme "Pemienue
TPEYroJIbHUKOB"

93 Xopapl v TOI00HBIE TPEYTOIBHUKH B
OKPY>KHOCTH

24 TeopeMa o0 Ipou3BEAEHUN OTPE3KOB XOPI

25 Teopema o npon3BeeHUN OTPE3KOB XOPI

26 Teopembl 0 MpOU3BEAEHUN OTPE3KOB
CEeKYIIIX

97 Teopemsl 0 TPOU3BEAEHUN OTPE3KOB

CEKYIINX




28 Teopema o kBagpare KacaTenbHON 1

29 Teopema o KBazipaTe KacaTeabHOMN 1

30 Teopemsr UeBbl 1 Menenas 1

31 Teopemsl UeBbl u Menenas 1

32 Teopembr UeBbl 1 MeHemast 1

33 [TonsaTue o romoTeTUN 1

34 Kontponbnas padota o teme "[logodue 1
TPEyroJbHUKOB"
YpaBHeHHE NPSAMOI HA TIIIOCKOCTH.

35 YrinoBoii ko3 GUIIMEHT ¥ CBOOOTHBII 1
YJIeH, UX T€OMETPUYECKUI CMBICIT
YpaBHeHHE NPSAMON Ha TIIIOCKOCTH.

36 YrinoBoii ko3 GUIIMEHT ¥ CBOOOTHBIIH 1
YJIeH, UX TEOMETPUIECKUN CMBICTT

37 [TapannenbHOCTh U EPIEHAUKYISIPHOCT 1
IPSIMBIX (Yepe3 yriioBoi Ko PHUIIMEHT)

38 YpaBHEHHE OKPYKHOCTU 1

39 HaxoxneHue nepecedeHnii OKpyKHOCTEN U 1
MPSIMBIX B KOOPIUHATAX

40 HaxoxneHue nepece4eHuil OKpyKHOCTEN U 1
IpPSIMBIX B KOOpJIUHATaX

41 dopmysa pacCTOSHUS OT TOUKH /10 MPSAMOit 1
[Tnomans napawuienorpamma B

42 KOOpJUHATax, MOHATHE 00 1
OPUEHTHUPOBAHHON IIOMIATN

43 [IpumeHeHne MeTO1a KOOPAUHAT B 1

MPaKTUYICCKU-OPUCHTUPOBAHHLIX




TrCOMCTPHUICCKUX 3aaavdax

KontponbHas padota mo teme "Meton

44 "
KOOp/AMHAT

45 BekTopsl Ha TIOCKOCTH
CrnoxeHue ¥ BBIYNTaHHE BEKTOPOB —

46 MpaBUJIa TPEYTrOJbHUKA U
napaiesiorpaMma
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB —

47 IIpaBUJjIa TPEYTOJIbHUKA U
napajiesiorpaMma

48 YMHOXEHHE BEKTOpa Ha YK CIIO

49 Koopaunats! BekTopa
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB,

50 YMHOXEHHE BEKTOpa Ha YUCIIO B
KOOpAMHATaX
CrnoxeHune 1 BHIYUTaHUE BEKTOPOB,

51 YMHOXEHHE BEKTOpa Ha YUCIIO B
KOOpAMHATax

59 [TpumeHeHne BEeKTOPOB B (hU3HKE, IICHTP
Macc

53 [TonsTre o 6a3uce (Ha MIOCKOCTH).
Paznoxxenust BEKTOPOB 10 Oa3ucy

54 ITonsaTtue o 6a3zuce (Ha MIOCKOCTH).
PaznoxeHus BEeKTOPOB 1o 0a3ucy

55 [TonsTre o 6a3uce (Ha MIOCKOCTH).
Paznoxenust BEKTOPOB 10 Oa3ucy

56 CkansipHoe MpOU3BEACHNE BEKTOPOB,

FGOMeTpI/I‘—IeCKI/Iﬁ CMBICJI U BBIPAKCHHUE B




ACKAPTOBBIX KOOpAWHATAX

JIMcTpuOyTUBHOCTD CKAJIAPHOTO

57
MIPOU3BEICHUS

58 CkanspHoe IPOU3BEICHNE U
POEUPOBAHUE

59 [TpuMeHeHHEe CKaIIPHOTO POU3BEACHUS
BEKTOPOB I HAXOXKJICHUS JUTMH U YTIJIOB

60 [TpumeHeHHe CKaISPHOTO POU3BEACHUS
BEKTOPOB TSI HAXOXKJICHHS JJTMH U YTJIOB

61 [TpumeHeHre CKaISIPHOTO POU3BEICHUS
BEKTOPOB LIS HAXOXK/ICHHS JIJTMH U YTJIOB

62 Pemenune reomeTprudeckux 3aaad ¢
MOMOIIIBIO CKAISIPHOTO TIPOU3BEICHUS

63 Pemenne reoMmeTprueckux 3amad c
MTOMOIIIBIO CKAISIPHOTO TIPOU3BEICHUS

64 KonrtponbHas padora no reme "Bekropsr”

65 [IpaBuUIHHBIE MHOTOYTOJIBHUKH,
BBIUUCIICHUE UX JIEMEHTOB

66 [IpaBuUIbHBIE MHOTOYTOJIBHUKH,
BBIUUCIIEHUE UX 3JIEMEHTOB

67 [IpaBuUIHHBIE MHOTOYTOJIBHUKH,
BBIUUCIICHUE UX 3JIEMEHTOB

68 [TpaBuIHHBIE MHOTOYTOJIBHUKH,
BBIYUCIICHUE WX JIEMEHTOB

69 Uucno m v 1IMHA OKPYKHOCTH

70 Yucno T v UTHHA OKPY)KHOCTH

71 JUIMHa 1yTH OKPYKHOCTH




72

JlnvHa 1yru OKpy>KHOCTH

73 Pannannas mepa yria

74 Panuannas mepa yria 1

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

76 [Tnomans Kpyra 1 ero 3J€MEHTOB (CEKTOpa 1
U CErMEHTA)

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

78 Beruuciienue nepuMeTpoB U IUIOIIAeH 1
¢buryp, BKIIOYAIOMIUX 3JIEMEHTHI KpyTa

79 Beruuciienue nepuMeTpoB U IUIOIMIAeH 1
¢buryp, BKIIOYAIOMIUX 3JIEMEHThI Kpyra

80 KonTponbhas no reme "/{nuna 1
OKPY’KHOCTH M ILIOIaab Kpyra"

81 IlenTpanpHas cuMMeTpus 1

82 IleHnTpasibHO-CUMMETPUYHBIE PUTYPBHI 1

83 [Tooport 1

84 OceBas cummerpus 1

85 @urypsl, CHMMETPUYHBIE OTHOCUTEIIBHO 1
HEKOTOPOH ocH

86 [TapannenpHbIil IepeHoC

87 IToHsATHE IBM)KEHUS U €0 CBOIICTBA

88 PaBenctBo ¢uryp

89 [IposiBieHNsT CHMMETPHH B TIPUPO/JIE, 1
KHUBOITUCH, CKYJIBITYpPE, APXUTEKTYype

90 Kommnozumun nemxenuit (mpocreiime 1




IIPUMEPHI)

91

92

93

[ToBTOpenue u o6o0meHue. Pemenne
3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3IuYHBIMU TEMaMU Kypca

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

[ToBTOpenue u 0600mEeHue. Permenue
3a7a4, HJUTFOCTPUPYIOIIUX CBSI3U MEKIY
pa3IMYHBIMH TEMaMH Kypca

04

[ToBTropenue u o6o0meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
Pa3IMYHBIMU TEMaMHU Kypca

95

96

97

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

IToBTropenue u o6o61eHue. Pemenue
3a71a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
Pa3IMYHBIMU TEMAMH KypcCa
IToBTropenue u o6o61meHue. Pemenue
3a71a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3IUYHBIME TEMaMH Kypca

98

[ToBTOpenue u 06061eHue. Pemenne
3a]a4, MJUTIOCTPUPYIOLINX CBSI3U MEXKIY
pa3NUYHBIMU TEMaMH Kypca

99

[ToBTOpenue u 06061eHue. Pemenue
3a7a4, HJUTFOCTPHUPYIOIINX CBSI3U MEXKIY
pa3IUYHBIMU TEMaMU Kypca




[ToBTropenue u o6o0mmenue. Pemenue

100 3a/1a4, WLUTIOCTPUPYIOIINX CBI3U MEKITY 1
pa3IMYHBIMU TEMaMH Kypca
101 HroroBas KoHTpoJIbHAs paboTa 1
[ToBTOpenue u 06o0meHue. Pemenue
102 3a/1a4, WLTIOCTPUPYIOIINX CBSI3U MEKITY 1
pa3IMYHBIMU TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




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

['eometpus 7-9 knaccel / Atanacsin JI.C., byry3os B.®., Kanomues C.b. u ap.

OAO "MzpatensctBO" IIpocBemenue”

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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