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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PAa3/EJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOUIEHWI M B3aUMHOE pPACIOJIO)KEHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JIOKa3aTelIbHbIE PACCYXKJICHUS, CTPOUTD JIOTHUECKHE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIE YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyXJe€Husl «OT TMPOTHUBHOTO», OTIMYaTh CBOWCTBA OT  IPHU3HAKOB,
dbopmynupoBath oOpaTHble yTBepxKaeHus. Ocoboe 3HaueHUe JoKa3zaTelibHas
JIMHUSL UMEET ISl YTITyOJIEHHOTO N3YUYEHHUSI MAaTEMATUKH.

[{enpro M3y4eHus: TEOMETPUU SABISIETCS UCIIOJIB30BAaHUE €€ KaK HHCTPYMEHTA
IIPU PELICHUH KaK MaTeMaTHYECKUX, TaK U MPAKTUUYECKUX 3a/1ay, BCTPEUAIOIIHNXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAy4dWuTbCs — ONPEIEsATh
F€OMETPUYECKYIO (DUTypy, ONHUCHIBATH CIOBAMHU YEpPTEX WIA PUCYHOK, HAWTH
IUIOMAJh  3€MEJIbHOTO  yYacTKa, pPAacCUMTHIBATh  HEOOXOAMMYIO  JUIMHY
OINITOBOJIOKOHHOTO Kalenst uin TpeOyeMmble pa3Mepbl rapaxka JUuisi aBTOMOOMIISL.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYUCIUTENIbHAS JIMHUSA B U3yYEHUHU T€OMETPUHU.
[Ipu peuieHnun 3amay NPAKTUYECKOTO XapaKTepa OO0YyYarolUMNCS YYHUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM PEATbHBIX JKU3HEHHBIX CUTYyallMii, TPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTD IMOJTYYEHHOTO PE3YJIbTaTA.

Oco6eHHOCTh Yy4eOHOr0 Kypca YriIyOJaEHHOTO U3yUYCHHUS TEOMETPUH COCTOUT
B TOM, 4TO OOy4aronIfecs: He IPOCTO 3HAKOMSITCS C ONPEACIEHHBIMU MTOHATUSAMH, a
YBEPEHHO OBJa/ieBatOT UMH. CyllecTBYIOIIME TEMbI MPOrpaMmbl 0a30BOTO Kypca
reOMETPUH U3YyJaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHHUSI, MOMOTAIOIIME MM YBEPEHHO NPUMEHATh CBOM 3HAHHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX TPEeIMETax, MPexk/e Bcero pu3nke U nHpopMaTHke,
a Tak)Ke TMOJIb30BAThCS MOJYYEHHBIMH 3HAHUSAMH MPU PEHICHUH NPAKTUYECKUX
3azay.

CornacHo yueOHOMYy TIuUlaHy B 7-9 Kiaccax wu3y4yaeTcsl YriyOJEHHBIN
yaeOHbI Kypc «['eomMeTpus», KOTOPbIN BKIIFOYAET CICTYIOIINE OCHOBHBIC Pa3/Ieibl
conepxkanusi:  «Hauwana  reomerpum», «TpeyronbHukn», «OKpyXHOCTHY,
«UYeTtbipéxyronbHukn», «Ilogoduey, «dmeMeHTsl TpuroHoMeTpuny, «llmomanny», a
Takxke «MeTton koopauHaty, «Bexrope», «[IpeoOpazoBaHus MITIOCKOCTH.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» orBogutrcs 306 uacoB: B 7
kiacce — 102 ydaca (3 yaca B HeJeNIO: M3 HUX 2 4aca B HEMAENIO U3Y4aercs Mo
yueOHOMYy TMuiaHy Ha mnpenvere «l'eomerpusi» u 1 4Yac Ha BHEYpOUYHOMU
neatenbHoCTH «Pelenue 3amay no reomeTpuny), B 8 kinacce — 102 gaca (3 yaca B
HEJENI0, U3 HUX 2 Yaca B HEAENI0 M3ydaeTcs Mo yd4eOHOMY IJIaHy Ha IpeaMeTe



«I'eomeTpusi» n 1 vac Ha BHEYpO4HOW JesTenbHOCTH «PemreHne 3amad 1o
reomeTpun»), B 9 knacce — 102 yvaca (3 yaca B Hezeno, U3 HUX 2 yaca B HENEIIO
u3ydyaercss mno ydeOHOMy IuiaHy Ha npeamere «l'eomerpusi» m 1 4ac Ha
BHEYPOUHOU JIeATENbHOCTU «PeleHne 3a1a4 1o TeOMETPUm» ).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUKHOBEHHs W pPa3BUTHA TreoMmeTpud. HavanbHble NOHATHA
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEICICHUN.

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

[lonymiockocte W yroia. Buael yrinos. M3MepeHue Benu4YMH —YIVIOB.
BeprukanbHble U CMeXHBIE YIUibl. [lapasienbHble U NEpIEHIUKYIIAPHBIC MIPSMBIE.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

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

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

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuku

Buasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, MPSIMOYTOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEApEHHBIE, pPAaBHOCTOpOHHME. Menuana, OuccekTpuca U BBICOTA
TPEYTOJIbHHUKA.

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

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

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHHU.
[IprMepbl CUMMETPHH B OKPYKAIOILIEM MHPE.

IMapaanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

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

IIpsimoyrojibHble TPEYroJAbHUKH

[Ipu3Haku paBeHCTBAa NPSMOYTOJIBHBIX TPEYTrOJbHUKOB. llepneHnukyisp u
HakJIOHHas1. CBOMCTBO MeAuaHbl MIPSMOYTOJIBHOIO TPEYTOJIBHUKA, IIPOBEIEHHON K
runorenyse. [IpaMoyronbHbIid TPEYroJbHUK C yIiioM B 30°.

OKpyxKHOCTH



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

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIICHANKYJIISAP K OTPE3KY
KaK TeoMeTpudecKkue Mmecra Toudek. OnucaHHas OKPYXHOCTb TPEyroJbHHUKA, €€
1eHTp. MeTo reoMeTpruIecKX MECT TOUEK MPH PEIIEHUH T'€OMETPUUECKUX 3a/1a4.

ITocTpoenus ¢ MOMOIIBLIO HMPKYJIA U JHHEHKH

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

8 KVIACC

YeThIpEéXyroJibHUKH

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

CpenHsast nUHUSL TPEYTrOJbHUKA. MeTOll yABOEHUS MEANAaHbl TPEYroJIbHUKA.
Teopema o nepeceyeHn MeIUAH TPEYTOJIbHUKA.

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

[{eHTpalbHO-CUMMETPUYHBIE (PUTYPHI.

IMoxoome

[Togobue TtpeyronbHUKOB, KodhdunueHt mnoaodus. I[lpusHaku mnomoOus
TpeyroapHUKoB. [IpuMeHeHue mMoa00usT MpU PEIICHUH TEOMETPUUECKUX U
MPAKTUYECKUX 3a/1a4.

ILiiowans

[Tonsitue o mmomanu. CBoWcTBa IUIOMIANIEH TEOMETPUYECKUX (UTYP.
[Ipocreiimme GopMyIbl s IO TPEYTOJNIbHIKA, IMapauieiorpaMma, pomoa u
Tpanenuu. [lnomanu nogoOHeIX puryp. OTHOIIEHHE MII0IIAeH TPEYTOJbHUKOB.

Teopema IIudaropa

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

DJIeMeHTbl TPUTOHOMETPUH

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

YIibl 1 4eThIPEXYT0JbHUKH, CBA3AHHbIE C OKPYKHOCTbIO



BrnmcaHHble M IEHTpalbHBIE YIJIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
Yrnel MexAy XOpAaMH M CEKyLIMMH. BIHCaHHBIE W ONMMCAHHBIE OKPYXHOCTH
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIHCAHHOIO
4eTBIPEXYTOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, kocuHyc, TaHreHic yriaoB ot 0° nmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO. @opMmynel  npuBeneHus.  Pemenue
TPEYroJILHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. PemieHune
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenune 3ama4 reoMeTprU4ECKONM ONTUKH.

TpuronomeTpuyeckue dopMmynsl s IUIOWAAM  TPEYroJbHUKA,
napajuienorpamma, pomb6a, tpaneuuu. dopmyna I'epona. Popmyna riomaau
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopapl ¥ MOAOOHBIE TPEYroJbHUKKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEICHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOU3BEIECHHUU OTPE3KOB CEKYILHUX,
TeopeMa O KBajpare KacarelbHOW. [IpruMeHeHHne Ipu penieHur reoOMETPHUYECKUX
3agad. Teopembl UeBnl 1 Menemnas. [lonssTue 0 roMOTETHH.

MeTtoa koopauMHaT

VYpaBHeHUE NPAMOW Ha TJIOCKOCTU. YTJIOBOW KOA(P(UIHMEHT U CBOOOAHBIN
YJIEH, UX TIEOMETPUYECKHA cMbICH. [lapamienpHOCTh M NEPHEHAMKYJISIPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

YpaBHEeHUE OKPYKHOCTU. HaxoxaeHue I1epeceyeHuid OKpPYKHOCTENM U
NpsMBIX B KoopAauHaTax. PopMyna paccTOSIHUS OT TOYKM A0 Ipsimoit. [lnomans
napajuieiorpaMma B KOOpPJIMHATaX, MOHATHE 00 OPUEHTUPOBAHHOW IUIOMIAJIH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX
3a/1ayax.

BekTopsl

BekTopbl Ha miockocTu. ClOXEHHWE M BBIYMTAHHME BEKTOPOB — IpaBUiia
TPEYrOJIbHUKA U NapajuiesorpaMma. ¥ MHOXKEHUE BEKTOpa Ha yucio. KoopauHaTel
BeKkTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[lonarne o Oasuce (Ha IUIOCKOCTH). PasiioeHuss BEKTOPOB IO 0Oasucy.
CkansipHo€ IPOU3BENCHUE BEKTOPOB, T€OMETPUUYECKUN CMBICI U BBIPAKCHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHBHOCTh CKaJSPHOTO IPOU3BEACHUS.
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 MHOIOYrOJBHUKM. J[nuHa oOkpyxHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkHocTeil. Ilmomane xpyra,
ceKTopa, cermeHTa. Mcropudeckue cBeieHrs 00 M3MEpEHUH IJIMHBI OKPYKHOCTH U
IUIOLIAU KpyTa.

JIBMKeHHsI TUIOCKOCTH

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

[lonsitue nBHXeHHs W ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBienus
CUMMETPUM B IPUPOJE, >KUBOIMCH, CKYJIBIType, apxurekrype. Kommosunumn
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUEcKUX 3a7adax.



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 MAaTEMAaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTH4YEeCKMX OCHOBaX (PyHKLIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BbIOOpPOM H
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 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
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeIOBEKa, IPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAaHUs MHUPA, OBJIAJICHUEM HAaBBIKAMU MCCIIEI0OBATEIbCKON ACSITENBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peEryspHas ¢uzndeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW U1 PEUICHUS 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanTanum K M3MEHAKINUMCH YCJOBHSAM COUUAIBHON U NMPHUPOIHOH
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKU U KOMIIETECHIIMU U3 OTBITA IPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTe 0oCcBOEHHS MpOTrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCAJIbHBIMH PETYJIATUBHBIMU JECHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThH CYIIECTBCHHBIN MPU3HAK Kilaccu(HUKaIuy,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



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

BBISIBJISITH MAaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUEHNUH IO aHAIOTHH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

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

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONIb30BaTh BOMPOCHI KakK HCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHMUSA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh HCKOMOE M JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOAUTH IO CAMOCTOSITENILHO COCTABICHHOMY IUIAHY OKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTATOB, BHIBOJAOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TakKXKE BBIIBUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeUIeHUS 3a0a4u;

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

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelnraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHON TpaduKoi 1 NX KOMOUHAIUSMU;

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

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IeIIMU  OOIIEHUs, SICHO, TOYHO, TPAaMOTHO BBIpakaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3aJadd, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha IIOUCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

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

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, IUTAHHPOBATH OPTaHU3AIMI0 COBMECTHOW pPalOTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W HWHBIE); BBIMIOJHIATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIE€HAMHU KOMAaHIbI, OIICHHBATh
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 MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (UJId €ero
4acTh), BBIOMpATh CIOCOO peElHieHUus ¢ YYETOM HMEIOLIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3aauu, CAMOMOTHUBALIMU U pe(IeKCUu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTH MOCTAaBICHHON IENU U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKCHHS WM HETOCTHXKEHUS 1IN, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

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

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIy 06y4deHus B 7 kj1acce 00y4JaromUnACs MOTYYUT CICAYIONTNE TPEIMETHBIC
PE3yIbTaTHI:

Pacrio3HaBaTh W3y4eHHBIE TE€OMETpUYECKHE (UTYpBI, ONpenensTh UuX
B3aMMHOE PAaCIOJIOKEHUE, H300pakaTh TIeOMETpUUYEcKHe (DUTypbI, BBINOIHATH
YEepTEXKU MO YCIOBUIO 3amaud. V3MepsATb JMHEHWHBIE W YIJIOBBIE BEIUYUHBI.
Pemrats 3a1a4m Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YTJIOB.

Jlenatb TPUKUAKY U OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIIMYMH MPEIMETOB B
peasbHOM KU3HU, Pa3MEPOB MPHUPOIHBIX OOBEKTOB. Paznuyarh pazMepbl ITHX
OOBEKTOB I10 MOPSAJIKY BETUYUHBI.

CTpouTh 4yepTekKU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaThCAd TMPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATH
MPU3HAKHU M CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIHLHUKOB MIPHU PEIICHUN 3a]1a4.

[IpoBONUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM I'E€OMETPUUECKHUX
TEOPEM.

[Tonp30BaThCAd MNpHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEJMWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJIBHOTO
TPEYTrOJIbHUKA, B PELICHUN I'€OMETPUUECKUX 3a]1a4.

Onpenensty napawiedIbHOCTh MPSAMBIX C IIOMOIIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymas. OnpeaensaTs napauieJbHOCTh NMPSAMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTrOU MPSIMOM.

PemaTe 3a1aumn Ha KjeT4aTol Oymare.

[IpoBOUTH BBIUMCIEHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHUS
YIJIOB B TEOMETPUYECKHMX 3aJayax C HCHOJb30BAHHEM CYMMBI  VYTJIOB
TPEYroJIbHUKOB W MHOTI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEUECHNH JBYX MAPAJUIEIBHBIX MPSAMBIX CEKylled. Pemare mnpakTudeckue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OHMCCEKTPUCY yIJla U CEPEAUHHBIN NEPIEHAUKYJIISP K OTPE3KY KaK T€OMETPUUECKUE
Mecta Touek. [loap30BaThCs MOHATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0Ka3aTEIbCTBE T€OMETPUUECKUX YTBEPKICHUN U IIPU PEILICHUH 3aa4.



@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl U JHAMETpa
OKPYKHOCTH, YBEPEHHO BJIAJETh X CBOMCTBAMM. Y METh JOKA3bIBAaTh U NPUMEHSIThH
3TH CBOMCTBA IIPU PEIICHUU 3a7a4.

BrnageTe MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh € MeHTp. Jloka3pIBaTh U UCIOJIB30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEPEAWHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

BrnaaeTs noHsATHEM KacaTeIbHON K OKPY)KHOCTH, MOJIb30BATHCS TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajauyca, MPOBEIEHHOTO K TOUYKE KacCaHUA.
Jloka3plBaTh PABEHCTBO OTPE3KOB KACATEIIBHBIX K OKPYKHOCTH, ITPOBEAEHHBIX W3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUHA T€OMETPUUYECKHUX 3a7a4.

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

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

K xoHumy oOyuenus B 8 Kkiacce oOydaromuiics TOIYYHUT CIEAYIOLIUE
peIMETHbIE PE3YJIbTaThI:

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

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

Brnagetrs moHsTHEM CpelHEH JUHUM TPEYroJIbHUKA M Tpareluu, IPUMEHATh
UX CBOWMCTBA MpU pEHIeHUH TeOMEeTpUYecKuX 3aaad. lcmonb3oBaTh Teopemy
daneca u TeopemMy O IPOMOPLIUOHATBHBIX OTPE3KaX, IPUMEHATh UX JJISl PELICHHUS
MPAKTHYECKHX 3ajad.

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

Brnanets moHsATHSMH TMOA00WS TPEYroJIbHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJI00HBIX TPEYrOJIbHUKOB. MIMETh mpecTaBieHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoaoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKAMU
no00us TPEYroJbHUKOB TPU PEIICHHH TeOMEeTpUYecKuX 3amad. [loka3piBaTh U
IPUMEHATH OTHOLLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh Mog00ME B MPAKTUUECKUX 3aaUax.

BeiBomuTh W uCHONB30BaTh mOpocTeiimue (opMynbl A IUIOLIAAd
TPEYrojbHHUKa, NapaieaorpaMma, poMoa 1 Tpaneuuu. Berauciare (pa3nuyHbIMU
cnocobaMy) IUIOUIa[b TPEYroJbHUKA M IUIOIIAJM MHOTOYIOJbHBIX (UTYp
(monB3ysich, TA€ HEOOXOAWMO, KaJIbKYISITOPOM). 3HaTh OTHOIICHHME IUIOIIAeH



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

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IpakTUYecKux 3axad. CTpPOUTh MaTEMaTUYECKYyKD MOJEIb B IPAaKTUYECKHUX
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, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a]1a4.

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

K xoHI1y oOyuyeHust B 9 ki1acce oOy4aromuiics MOIyYuT CIAEAyIOUEe MPEeIMETHBIC
PE3yJIbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JTMHBI
Y YIJIbl JUTsl HETAOJUYHBIX 3HAYEHUH.

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

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

[IprMEHATH TPUTOHOMETPUIO B 3a1a49aX HA HAXOXKICHUE TUIOIIAN, BBIBOIUTD
U BIIQJIETh TPUTOHOMETPUYECKUMHU (POpMyJIaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tpaneiuu, BEIBOJAUTh U TPUMEHATh opmyny ['epoHa u
dbopMyy JUIs TUIONIAAM BBITYKIIOTO YEThIPEXYTOJIbHUKA.

NmMers npeAcTaBiIeHHE O TOMOTETUH, IPUMEHSATh B IPAKTHYECKUX
CUTyalUsX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu peleHuu 3aay.

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 MPOU3BEICHHM OTPE3KOB XOPIH, O
IIPOU3BEACHUHN OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUJIOCKOCTH, paboTaTh C YpaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Biamers NOHATUSMU YriaoBoro kodpduiueHta u
CBOOOJHOTO 4YJI€HA, MOHUMAaTh WX TE€OMETPUYECKHH CMBICI U CBS3b YIJIOBOTO



ko3 duImeHTa ¢ BO3pacTaHWEeM U YObIBAaHMEM JHMHEMHON (QYHKIUH. YMETh
pemaTte METOAOM KOOPAMHAT 3a7adM, CBS3aHHBIE C MNApPAJUIEIBHOCTBIO U
NEPIIECHINKYJIIPHOCTBIO MPSAMBIX, IEPECEYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
IIEPECCUCHHS.

BeIBOIUTE M BHaneTh YpPAaBHEHHEM OKPYXKHOCTH. VCIIONB30BaTh METOJ
KOOPAMHAT Ul HAXOXKICHHUs IEPECEUCHUU OKPYKHOCTEM M MNpsMbIX. Braners
dbopMynaMu paccTOSHUS OT TOYKHM 1O MPSMOM, IUIOUIAAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM Mmowmaau. llomp3oBaThCs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IIpU  PELICHUU
FEOMETPUYECKUX U IIPAKTUYECKUX 3anad. lIpumeHATsr MeTon KoopauHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7adax.

Bianerp moHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh W BBIYUTATh BEKTOPHI,
YMHOaTh Ha YHWCJO, BIAJETh IpPaBUIaMHU TPEYrOJbHUKA W MapajuiesIorpaMMa.
Biianerp NpakTUYECKUMU HMHTEPIPETALUAMUA BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMH BEKTOpa. BrnaaeTe CI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YUCJIO B KOOPJANHATAX.

NwmeTs npencrabienue o 0asuce (Ha MIOCKOCTH). PackiiabiBaTh BEKTOPHI MO
O0asucy. PackiagpiBath BEKTOpPHl CHJI € TOMOIIBIO IPOELUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpUMEHATH IOJMydYeHHbIE 3HAaHHUS B
MPOCTEUIINX (PU3UUYECKUX 3a/1a4ax.

Branerp MOHATHEM CKalspPHOTO NPOU3BENCHUS BEKTOPOB, MOHMMATh €rO
F€OMETPUYECKUM CMBICII W YBEPEHHO II0JIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BENEHUS
U €ro CBA3b C IPOELUpOBaHUEM. IIpUMEHATH CKAJSIPHOE MPOU3BEACHUE BEKTOPOB
JUIS. HAXOXKIEHUs JUIMH U YTJIOB. PemaTe reoMeTpuYecKre 3aJadd C MOMOUIBIO
CKAJIIPHOTO Ipou3BeneHus. Vcrnomp30BaTh CKaISPHOE MPOU3BEAECHUE BEKTOPOB B
anredpandecknx U (pU3nIecKux 3agavax.

Brnanetes NOHATHSMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPYKHOCTH U PAJUaHHOW MEpPHI YIJIa, BBIYUCIATH IJIOMIAIb Kpyra U
ero yacted. [lonumare cmbicn yucna m. [IpuMeEHATH MOTydYEeHHBIE YMEHHUS MPU
pelIeHNN TPAKTUYECKUX 3a7ad. 3HATh UCTOPUYECKHUE CBEACHUS 00 M3MEpEHUU
JUIMHBI OKPY’KHOCTH U TUIOLIAJH KpyTa.

HNmets mnpencraBieHue O NpeoOpa3oBaHUU IUIOCKOCTH, O JIBHJKEHUSX.
Haxonute ocu, UEHTphl CUMMETpUHM (UTyp, LEHTPhl MOBOPOTA, HAXOAMTH
KOMITO3UIIMKM MPOCTEHIMX MpeoOpa3oBaHuid. [IpuMeHATh NBHXKEHHUS MIIOCKOCTH
IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IprMeHATh NONYyYEHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTHh MATEMATHYECKHE
MOJENH JUIs 3a/1a4 PEATBHOW KU3HH U NTPOBOJAUTH COOTBETCTBYIOIINE BHIYMCIICHUS



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



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO yacoB DJIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Komrpomsusre  Mpakrmseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypenr
Hauana reomerpuu. [Ipocreiimme
1 reoMeTpruecKue (pUrypsl 1 UX CBOMCTBA. 19 1
W3mepenne reoMeTpudecKix BEIINIHH
2 TpeyronbHUKH 12 1
3 [TapannensHocTs. CymMMa yrioB 10 1
MHOTOYTOJIbHUKA
[IpssMoyTONBbHBIE TPEYTOJIBHUKHI 4
5 ['eomeTprueckue HepaBEHCTBA 3 1
OxpyxHOCTb. [ 'eomMeTpryeckue mecta
6 To4ekK. ITocTpoeHus ¢ moMOIIbIO UPKYJIA 14 1
W JINHEHKU
7 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3ALIMS 6 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0




8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE

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

NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe

padoTshI padoThI pecypen

YeThIpEXYTrobHUKU 16

[Monobue 11

[Tnomans 11

Teopema ITudaropa u Hauana 12 1

TPUTOHOMETPHUHU

VYTIIbI ¥ 94eTBIPEXYTOILHUKH, CBSI3aHHBIE C 12 1

OKPYKHOCTBIO

HOBTOPCHI/IG, 000011IeHNe, CUCTeMAaTU3aIIIs 5 1

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrmseckue (undposbie)
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 Pemenue TpeyroibHUKOB 16 1
2 [TomoGue TpeyroJsHUKOB 8 1
3 Meroxa koopAauHAT 7 1
4 BexTopsl 12 1
5 JlivHa OKPY>KHOCTH U IIJIOLIA/Ib KpyTra 11 1
6 JIBHOKEHUS IJTIOCKOCTH 7
y [ToBTOpEHME, 0606meHPUIe, 7 1
CUCTEMAaTH3aIWsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne n/m Tema ypoxka Koutpoabubie IIpakTuyeckue Aara unpposbie
Bcero H3y4eHusi o0pa3oBaTeJbHbBIC
padoThI padoTshI pecypesI
1 HcTopust BOSHUKHOBEHUS U Pa3BUTHS 1
reoMeTpuu
5 HavanpHblie nonsaTus reomerpuu. Touxka, 1
psiMasi, OTpPE30K, JIy4
[TonsiTue 06 akcuome, Teopeme,
3 JI0Ka3aTelIbCTBE, ONIPEACIICHUH, CBONCTBE, 1
IIpU3HaKe
B3anMHOe pacnonokeHue To4eK Ha
4 npsiMoid. Mi3MepeHue JIMHbBI OTpe3Ka, 1
pacCTOsIHUE MEXKAY TOUKaMU
B3aumHoe pacrosnoxeHue Touek Ha
5 npsimoi. Mi3Mepenue JUIMHBI OTpe3Ka, 1
pacCTOsIHUE MEXAY TOUKaMU
5 ITonynnockocTs ¥ yroi. Buasl yrios. 1
N3mepenue BeMYMH yIiioB
7 [TonynnockocTs u yroii. Bugsl yrios. 1
N3mepenue BeN4rH yIiioB
8 [TonymnnockocTs U yroi. Buasl yrios. 1
N3mepenue BeN4rH yIiioB
9 BepTukanbHble U CMEKHBIE YTJIbI. 1

Hap AJUICIIBHBIC U IICPIICHAUKYIIAPHBIC




IIpsIMBIE

10

11

12

BepTukanbHble U CMEKHBIE YTJIbL.
[TapaienpHbIe U IEPIIEHIUKYIISIPHBIC
IIpsIMBIE

BepTukanbHble U CMEKHBIE YTJIbL.
[TapannenbHble U NEPIEHIUKYISIPHBIC
psiMble

buccekrpuca yrna

13

14

buccekrpuca yrina

Jlomanas. Buapl 1omasbIX. [[nnHa
JIOMaHOH

15

MuoroyronsHuku. [lepumetp
MHOTOYyToJbHHUKA. [IOHSTHE O BBITYKIIBIX U
HEBBIMYKJIBIX MHOTOYTOJIbHUKAX

16

17

18

MuoroyronsHuku. [lepumetp
MHOTOYTOJbHHKA. [[OHSITHE O BBIYKIIBIX U
HEBBIMYKJIBIX MHOTOYTOJIbHUKAX

MHuoroyronsauku. [lepumerp
MHOIOyrojbpHuKa. [IoHATHE O BBIYKIIBIX U
HEBBIITYKJIBIX MHOI'OYTOJIbHAKAX

HNHCTpyMEHTBI U1 U3BMEPEHUN U
IIOCTPOEHUN

19

KonTponbhas pabora no teme "Hauana
reomerpun. [Ipocreiimme
reoMeTpuyeckre GUrypsl U UX CBOMCTBA.
W3mepenue reoMeTpuieckux Guryp"

20

Menuana, OMCCeKTpHca U BbICOTA
TpeYrojabHUKa




21

PaBeHCTBO TpeyrojabHUKOB

[TepBbIii 1 BTOPOM MPU3HAKK PABEHCTBA

22 TPEYrOJIbHUKOB

93 [TepBbIii 1 BTOPOU MPU3HAKK PABEHCTBA
TPEYroJbHUKOB

24 IIepBbIil 1 BTOpOM IPU3HAKYU PABEHCTBA
TPEYrOJIbHUKOB

o5 [lepBsiii U BTOPOIi MPU3HAKU PABEHCTBA
TPEYroJIbHUKOB

26 PaBHOOGe1peHHBIE TPEYTOJIBHUKHI U UX
CBOMCTBa

97 PaBHOOE1peHHBIE TPEYTOJIBHUKHU U UX
CBOMCTBA

28 [Ipu3nak paBHOOEAPEHHOTO TPEYTOJIbHUKA

29 Tperwnii npru3HaK paBeHCTBA
TPEYrOJIbHUKOB

30 @urypsl ¢ oceBoi cummerpuen. IIpumepst
CUMMETPHUH B OKPYKAIOIIEM MUDE

31 KonrtponbHas pabora no Teme
"TpeyronpHukn"

32 [MapannenbHOCTh TPSIMBIX

33 CBolicTBa ¥ IPU3HAKY NTapaJlIeIbHBIX
MIPSIMBIX

34 CBolicTBa M IPU3HAKY NapaJIJIENIbHBIX
MPSIMBIX

35 CaoiicTBa M PU3HAKU MapalIebHbIX

MIPSAMBIX




CBolicTBa ¥ NPU3HAKY NapaJlIeNIbHbBIX

36
IPSIMBIX

37 CyMmMa yrIioB TpeyroJibHUKA

38 Buemrnue yribl TpeyrojibHUKa
CymMma BHYTpPEHHHX YIJIOB

39 MHOTOYTOJIbHUKA U CyMMa BHEIITHUX
YIJI0B BBIITYKJIOIO MHOTOYTOJIbHUKA
CyMMa BHYTpPEHHUX YIJIOB

40 MHOTOYTOJIFHUKA U CyMMa BHEIITHHX
YIJI0B BBIITYKJIOTO MHOTOYTOJIbHUKA
KonrtponbHas pabota no Teme

41 "[lapamnensHocTs. CyMMa yriioB
MHOT'OYTOJIbHUKA"

42 [Tpu3HaKH paBeHCTBA MPSMOYTOIBHBIX
TPEYroJbHUKOB

43 [eprieHAUKYIISAp U HAKITOHHAS
CBoiicTBO MeIMaHbI MPSIMOYTOJIBHOTO

44 TPEYroJIbHUKA, IPOBEAEHHOM K
TUIIOTEHY3€e

45 [IpsAMOYTONBHBIN TPEYTOJNIBHUK C YTIIOM B
30 rpamycos

46 CooTHoOIIEHNS MEXy CTOPOHAMU U
yIIIaMHy TPEyroJIbHHUKA

47 HepaBeHCTBO TpeyroiabHUKA.
HepaseHcTBO 0 nimmHe 10MaHOU
KonTponbHas padora no temam

48 "IIpsiMOyTONbHBIE TPEYTOJIBHUKH ",

"I'eomeTpuueckue HepaBeHCTBA"




OKpy’>KHOCTb, XOP/IbI U TUAMETPBI, UX

49 .
CBOHCTBa
B3anMHoe pacronoxeHne OKpyKHOCTH H

50 npsimoii. KacatenpHast u cexymas K
OKPY>KHOCTH
B3auMHoe pacrosioxkeHne OKpyKHOCTH U

51 npsiMoii. KacarenpHast 1 cexymas K
OKPY>KHOCTH

52 OKpy’>KHOCTb, BIIUCAHHAS B YIOJ

53 OKpy>KHOCTB, BIIUCAHHAS B YT'OJI
[ToHsATHE O rEOMETPUYECKOM MECTE TOUEK.

54 ITpumMepbl reoMeTprUYecKHX MECT TOYEK Ha
IJIOCKOCTH
[ToHsATHE O TEOMETPUIECKOM MECTE TOUEK.

55 ITpumMepbl reoMeTpUYecKHX MECT TOYEK Ha
IJIOCKOCTH

56 OmnwucanHast OKPY>KHOCTb TPEYrOJIbHUKA,
€€ LEeHTp

57 OnucaHHast OKPY>KHOCTb TPEyToJIbHHKA,
€€ LEeHTp

58 Metoa reoMeTpruuecKuX MeCT TOUYEK MpH
pelIeHNH TeOMETPHUECKUX 3a1au

59 MeTo reoMeTpHIecKUX MECT TOUYEK TPH
peIIeHIH TEOMETPHYECKUX 3a1a4

50 MeTos reoMeTpruuecKuX MeCT TOUYEK MpH
peLIeHNH TeOMETPHUECKUX 3a1a4

61 O6ocHOBaHMS TPOCTEHIINX TOCTPOCHHUH,

OTallbl 3a/1a4X HAa MOCTPOCHUS, pCIICHUC




3a/1a4 Ha IOCTPOEHUE LIUPKYJIEM U
JIMHENKOHN

62

KonrponsHas pabora o Teme
"OkpyxHoCTb. ['eoMeTpHrueckue mecta
Touek. [IocTpoeHus C MOMOIIBIO UPKYIIS
U TUHEeKn"

63

64

65

[ToBTOpenue u o6obmeHue. Pemenue
3a/1a4, WUTIOCTPUPYIOMINX CBSI3H MEKITY
pa3IuYHBIMU TEMaMU Kypca

[ToBTOpenue u o6odmeHue. Pemenue

3aa4, WJUTIOCTPUPYIOLIUX CBA3U MCKAY
Pa3jINIHbIMU TEMAMH KYypcCa

[ToBTOpenue u o6odmeHue. Pemenue
3a]a4, HJUTFOCTPUPYIOIIUX CBSI3U MEIKILY
pa3IMYHBIMU TEMaMH Kypca

66

[ToBTOpenue u o6od1eHue. Peenne
3a]a4, WJUTIOCTPHUPYIOUINX CBSI3U MEKIY
pa3NUYHBIMU TEMaMH Kypca

67

68

WtoroBas koHTpoJsibHas paboTa
IToBTOopenue u o6o0mmeHue. Pemenue
3a71a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3y4eHusi  oOpa3oBaTeJbHbBIC
padoThI padoTshI
pecypcsl

1 [Tapamnenorpamm, ero npu3Haku U 1

CBOMICTBA
5 [Tapamrenorpamm, €ero Npu3HaKu U 1

CBOMCTBa
3 [Tapamrenorpamm, €ro Npu3HaKu U 1

CBOMCTBA
4 [Tapamnenorpamm, ero npu3Haku u 1

CBOMCTBa
5 [IpsiMOoyTronBHHK, pOMO, KBaJpaT, UX 1

IIPU3HAKU U CBOWCTBA
6 [IpsimoyronbHUK, poMO, KBaJpar, UxX 1

IIPU3HAKU U CBOMCTBA
7 [IpsiMoyroiabHUK, poMO, KBaJpaT, UX 1

IIPU3HAKU U CBOWCTBA
8 CpenHsist TMHUS TPEYroJibHUKa 1
9 Tpaneuus. PaBHoOenpenHas Tpanenus, eé 1

CBOMCTBA M IPU3HAKHU
10 [IpssmoyronbHas Tpanenus 1
11 Cpennsisg nuHus Tpanenun 1
12 Teopema ®aneca 1
13 Teopema o IPONOPITMOHATBHBIX OTPE3KAX 1




14

IlenTp Macc TpeyrojibHHUKa

15 LleHTpanbHO-CUMMETPUYHBIE (PUTYPBI

16 KonrponsHas pabora o Teme 1
"UeTpIpE€XyroibHUKH"

17 [Tomo6ue TpeyroibHUKOB, KOAPPHUIIUEHT 1
no100us

18 [TogoOue TpeyroJbHUKOB, KOIPHUITUEHT 1
noxoous

19 [Ipu3naku no100Ust TPEYroabHUKOB 1

20 [Tpu3naku mogo6us TPEYroabHUKOB 1

21 [Tpu3naku mogo6us TPEYroabHUKOB 1

22 [Ipu3Haku mogo0ust TPEYroJIbHUKOB 1

93 [Tpumenenue mogooust NP perieHUH 1
MPAKTUYECKHX 3aj1a4

24 [TpumeHeHHEe TO00MSI IPU PEIICHUH 1
MPAKTUIECKHX 337124

o5 [Tpumenenue mMoaooust MPU perIeHUH 1
MPAKTUIECKHX 337124

26 BBenenue noHstus npeodpa3oBaHus 1
noj1o0us ¥ Mot00HBIX GUryp

27 Kontponbnas padota o teme "Ilomooue" 1

28 ITonstue mromanu. CBolicTBa ILIOIAAEH 1
TeOMETPUUYECKUX PUTYD

29 ITonsarue mrontagu. CBoiicTBa ILIOIIAAEN 1
TeOMETPUUYECKUX PUTYD

30 [Tpocreitmme GopMyIibl A1 UTOIIAINA 1

TPEyroJIbHUKA, NapajuiesorpaMmma, pomoa u




Tpaneuuu

[Ipocreiimme GopMyIIbl AJIs IIIOIIA N

31 TpEeYroJbHUKa, apaieorpaMma, pomoa u 1
Tpanenuu
[Ipocreiimme GopMyIIbl AJIs IIOIIA N

32 TpEyroJibHUKA, TapajuiejorpaMmma, poMoa u 1
Tpaneuuu
[Ipocreiimme GopMyIIbl AJIs IIIOIIA N

33 TpeyrojbHUKa, MapasierorpaMma, pomoa u 1
Tpaneuuu
[Tpocreiimme hopMyITbl IS TUTOIIA TN

34 TpeyroJibHUKA, NapajuiejorpaMmma, pomoa u 1
Tpaneuuu
[Tpocreiimme GopMyITbl IS TUTOIIA TN

35 TpeyroJibHUKA, MapajuiejorpaMmma, pomoa u 1
Tparnenuu

36 [Tnomaau nogo6HBIX GUryp 1

37 [Tnomaau mogoOHBIX Guryp 1

38 KonTponbnas pabota o teme "Ilnomans" 1

39 Teopema [Mudaropa 1

40 [Tpumenenue Teopemsl [Tudaropa npu 1
pEIIeHNY TPAKTHYECKUX 33124

41 [Tpumenenue Teopemsl [Tudaropa npu 1
pElIeHNN TPAKTHYECKUX 3a7a4

42 [Ipumenenue Teopemsl [udaropa npu 1
pEIIeHNN TPAKTHYECKUX 33124

43 [IponopuroHabHBIE OTPE3KHU B 1

MPSIMOYTOJIBHOM TPEYTOJIbHUKE




[IponopumoHanbHbIE OTPE3KU B

44 IPSIMOYTOJIbHOM TPEYTOJIbHUKE 1

45 IIponopuroHanbHbBIE OTPE3KU B 1
PSIMOYTOJIBHOM TPEYTOJIbHUKE

46 IIponopunoHanbHbIE OTPE3KH B 1
IPSIMOYTOJIbHOM TPEYTOJIbHUKE
Cunyc, KOCHHYC, TAHT€HC M KOTAaHT€HC

47 OCTPOTO yTJjia MPSIMOYT'OJIBHOTO 1
TPEyroJibHUKa
Cunyc, KOCHHYC, TAHT€HC M KOTAaHTeHC

48 OCTPOTO yTJia MPSMOYTOJILHOTO 1
TPEyToJIbHUKA

49 Tpuronomerpuueckue GyHKIUHU YIIIOB B 1
30°,45° u 60°

50 KontponbHas padora o teme "Teopema 1
ITudaropa u Havyana TpuroHomerpun"

51 BnucanHnbie U IEHTpaIbHBIE YIIIBI 1

52 BrivcaHHbIE 1 IEHTpaIbHBIE YIJIBI 1

53 YToa Mexay KacaTeIbHON M XOpI0H 1

54 VYTibl MEXAY XOpIaMHU U CEKYIIUMU 1

55 Brincannble u onrcaHHbIe 1
YeThIPEXYTOJbHUKU

56 Brincannble u onMcaHHbIe 1
YETBIPEX YT OJIbHUKU

57 CBoiicTBa M IPU3HAKH BIIMCAHHOTO 1
YeThIPEXYTOJIbHUKA

58 CBoiicTBa M MPU3HAKH BIICAHHOTO 1

YEeThIPEXYrOJIbHUKA




B3anMHOe pacnonoxeHue 1Byx

59 . 1
OKPY)KHOCTEH

60 Kacanue okpyxxHocreit

61 OO6mue KacaTenbHBIE K IBYyM OKPY>KHOCTSIM
KonTponbHas pabota mo Teme "Yriasl u

62 YeThIPEXYTOJbHUKH, CBSA3aHHBIE C 1
OKpPY>KHOCTBIO"
[ToBTOpenue u o6odmeHue. Pemenue

63 3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY 1
Pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u o6odmeHue. Pemenue

64 3a]1a4, WTIOCTPUPYIOIINX CBA3H MEXKIY 1
pa3IMYHBIME TEMaMH Kypca
[ToBropenue u o6o0meHue. Pemenne

65 3a]1a4, WTIOCTPUPYIOIINX CBA3H MEKIY 1
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenue u obodmeHue. Pemenue

66 3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKITY 1
Pa3IMYHBIMU TEMaMHU Kypca

67 WroroBas koHTpoJsibHas paboTa 1
IToBTropenue u o6o0mmenue. Pemenue

68 3a]1a4, WUTIOCTPUPYIOLIMX CBA3H MEXKIY 1
pa3IMYHBIMH TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Nem/m  Tema ypoka Konrpoabnbsie IIpakruueckue Aara tupposkie
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI pecypen
1 CuHyc, KOCHHYC, TaHT€HC YIiioB oT 0 110 1
180°
5 OCHOBHOE TPUTOHOMETPUUECKOE 1
TOXKJIECTBO
3 DopMyITbl TPUBEICHUS 1
4 Pemenue tpeyronsaukos. Teopema 1
KOCHUHYCOB
5 Teopema cuHycOB 1
Pemenne npaktuyeckux 3aaad ¢
6 HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOpPEMBI CHHYCOB
Pemienne npakTuyeckux 3agad ¢
7 HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenne npaktudeckux 3aaad ¢
8 HCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Tpuronomerpuueckue GopMybl IS
9 TUTONIA/IA TPEYTOJIbHUKA, 1
napasuiesiorpaMma
10 Tpuronomerpuueckue GOpMYIbI IS 1

TIJIOMIAIU TPEYTOJIbHUKA,




napaJuienorpaMmma

Tpuronomerpuyeckue GopMyIbl IS

11 IJIOIIAJAN TPEYroJIbHUKA, 1
napaenorpaMmma

12 ®dopmyna ['epona 1

13 ®opmyna ['epona

14 d)opM}./.na IUIOINAAH BBIITYKJIOTO 1
YeThIPEXYTOJbHUKA

15 CDOpM}.I.JIa IIJIOIAU BBIITYKJIOTO 1
YeThIPEXYTOJbHUKA

16 KonTtponpHast padora o Teme "Pernenne 1
TPEYroJIbHUKOB"

17 Xopabl ¥ 10100HBIE TPEYTOJIbHUKH B 1
OKPY>KHOCTH

18 Teopema 0 IPOU3BEICHUU OTPE3KOB XOPJI 1

19 TeopeMsl 0 MPOU3BECHUN OTPE3KOB 1
CEeKYIINX

20 Teopema o kBagpare KacaTeabHOU 1

21 Teopemsl UeBbl 1 MeHnenast 1

22 Teopemsl UeBbl 1 MeHnenast 1

23 [TonsiTne o romorerun 1

24 Konrtpomnsnas padora no reme "[lonodue 1
TPEYroJIbHUKOB"
YpaBHEeHHE NPSIMOI HA TIJIOCKOCTH.

25 YrnoBoii ko3 puireHT 1 cBOOOTHBIIH 1
YJIeH, UX T€OMETPUYECKUI CMBICTT

26 [TapannensHOCTh ¥ MePIEHANKYIISIPHOCTh 1




IpSMBIX (Yepe3 yriioBod ko3 duimenr)

27 YpaBHEeHHE OKPY)KHOCTH

28 HaxoxneHnue nepece4eHuil OKpyKHOCTEN U
HPSIMBIX B KOOPAWHATAX

29 ®dopmyna pacCTOSIHHS OT TOYKH JI0 TIPSIMOI
[Tnomane napamienorpamma B

30 KOOPJIMHATAX, TIOHATHE 00
OPUEHTUPOBAHHOM IIJIOLIAIN

31 KonTtponsHas pabora o teme "Meton
KoopauHat"

32 BexTopsl Ha IIIOCKOCTH
CrnosxeHue U BBIMUTAaHUE BEKTOPOB —

33 IpaBuJia TPEYroJIbHUKA U
napasuiesiorpaMma

34 YMHOXeHHEe BEKTOpa Ha YHUCIIO

35 Koopaunats!l BekTopa
CrnoxeHue U BBIYUTaHHE BEKTOPOB,

36 YMHOXXEHHE BEKTOpA Ha YUCIIO B
KOOpJIMHATax

37 [IpumeneHre BeKTOpOB B (hr3mKe, EHTP
macc

38 [TonsiTre o 6a3uce (Ha MIOCKOCTH).
Paznosxenust BEKTOpOB 10 6a3ucy
CkansipHoe Mpou3BeJIeHNE BEKTOPOB,

39 reOMETPUYECKUI CMBICI U BBIPAXKEHUE B
JIeKapTOBBIX KOOPAWHATAX

40 JucTpuOyTUBHOCTD CKAJISIPHOTO

IIPOU3BEICHUS




CkansipHO€ ITPOU3BEAECHUE U

41 1
IPOELIUPOBAHUE

42 [IpuMeHeHne CKaIIpHOTO MPOU3BEACHUS 1
BEKTOPOB I HAXOXKJICHUS JUIMH U YTIIOB

43 KoHnTtponbHas padora o teme "Bekropsr” 1

44 [IpaBuIbHBIE MHOTOYTOJIBHUKH, 1
BBIYUCIICHHE UX JIIEMEHTOB

45 [TpaBuIbHBIE MHOTOYTOJIBHUKH, 1
BBIYHUCIICHHE UX JIEMEHTOB

46 [TpaBuIbHBIE MHOTOYTOJIBHUKH, 1
BBIYHUCIICHUE UX JIEMEHTOB

47 Hucno m v 1mHa OKPYKHOCTH 1

48 Yucno © v IMHA OKPYKHOCTU 1

49 JnuHa 1yru OKpY>KHOCTH 1

50 Panuannas mepa yria 1

51 [Tnomans Kpyra u €ro JeMEeHTOB (CEKTOpa 1
U CErMEHTA)

59 [Tnomans Kpyra u €ro JIeMEeHTOB (CEKTopa 1
Y CETMEHTA)

53 Brruncnenue nepuMeTpoB M MIIOMIAACH 1
(Guryp, BKIIOUYAIOMIMUX 3JIEMEHTHI Kpyra

54 KonTponbnas no teme "J{nuna 1
OKPY’KHOCTH U IuIonaap kpyra'

55 LlenTpanbHas CUMMETpUS 1

56 LlenTpanbHO-CUMMETPUUHBIE (PUTYPHI 1

57 [ToBopoTt 1

58 OceBas cummerpus 1




59

PaBencTBo puryp

60

61

[IposiBneHUs: CUMMETPUU B IPUPO/IE,
YKUBOIIMCH, CKYJIBIITYPE, apXUTEKTYpeE

Komrmo3uruu aBrmkeHu (MpocTeiime
MIPUMEPHI)

62

[ToBropenue u o6o0mmenue. Pemenne
3aj1a4, WILTFOCTPUPYIOLIUX CBSI3H MEXKIY
pa3IMYHBIMH TEMaMH Kypca

63

64

65

[ToBTropenue u 0600menue. Pemenne
3a/1a4, HIUTFOCTPUPYIOIINX CBS3H MEXIY
pa3IUYHBIMU TEMAMU Kypca

[ToBTOpeHue u 006001IeHNE. Permenue

3a/1a4, WUIIOCTPUPYIOLIUX CBA3H MEKIY
Ppa3JINYHBIMU TEMaMU Kypca

[ToBTOpeHue u 00600mIeHNE. Perenune
3a/1a4, WJUTFOCTPUPYIOLINX CBSI3U MEXKTY
pa3IMYHBIMH TEMaMH Kypca

66

[ToBTOpenue u 06061eHue. Pemenue
3aj1a4, WIDTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMHM TEMaMHU Kypca

67

68

Wrorosas koHTposibHasA paboTa
[ToBTOopenue u o6061meHue. Pemenue
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKIY
pa3IUYHBIMHE TEMaMH Kypca

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68







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

['eomerpus 7-9, JI.C. Atanacsu, B.®.byry3os, C.b. Kagomues u np.,

"IIpocBemienue"

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






