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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PAa3/EJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
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
pacCy X JeHus «OT TPOTHBHOTO», OTIMYaTh CBOWMCTBA OT MPHU3HAKOB,
dbopmynupoBath oOpaTHble yTBepxKaeHus. Ocoboe 3HaueHUe JoKa3zaTelibHas
JIMHUSL UMEET ISl YTITyOJIEHHOTO N3YUYEHHUSI MAaTEMATUKH.

[{enbto U3yyeHUs] TEOMETPUH SIBIISIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa
IIPU PEIICHNH KaK MaTeMaTHYECKHX, TaK U MPAKTUYECKUX 3aJ]a4, BCTPEUAIOUTIXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAy4dWuTbCs — ONPEIEsATh
TeOMETPHUECKYI0 (UTYpPY, OMUCHIBATH CIOBAMH YEepPTEX WM PUCYHOK, HAUTH
IUIOIIaJlb  3€MEJBHOTO0  y4YacTKa, pPACCUUTHIBATH  HEOOXOAUMYIO  JUIMHY
OINITOBOJIOKOHHOTO Kalenst uin TpeOyeMmble pa3Mepbl rapaxka JUuisi aBTOMOOMIISL.
DTOMY COOTBETCTBYET BTOpAas, BBIUMCIUTENbHAS JIMHUS B U3YYCHUHU T€OMETPHH.
[Tpu pemieHny 3amad MPAKTHYECKOTO XapakTepa OO0Yy4arolIUiicsl YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM PEATbHBIX JKU3HEHHBIX CUTYyallMii, TPOBOJIUTH
BBIYHCIICHUS U OIIEHUBAThH JIEKBATHOCTD MOTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh Yy4eOHOr0 Kypca YriIyOJaEHHOTO U3yUYCHHUS TEOMETPUH COCTOUT
B TOM, YTO 00ydaromuecs: He MPOCTO 3HAKOMSATCS C OTPEACTIEHHBIMU MTOHITHIMH, a
YBEPEHHO OBJa/ieBatOT UMH. CyllecTBYIOIIME TEMbI MPOrpaMmbl 0a30BOTO Kypca
reOMETPUH U3YyJaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHHMsI, TOMOTAIOIME UM YBEPEHHO INPUMEHSATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXXHBIX MPEAMETax, Mpexk/e Bcero pusuke u nHpopMaTHKe,
a TaKKe IOJIb30BAThCSA TMOJYYCHHBIMH 3HAHUSMU TP PEIICHUU TPAKTHUECKUX
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
Takke «Meton koopauHaty», «BekTops», «lIpeobpazoBanus MIOCKOCTI.

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



COJAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

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

B3anmHOe pacrnonokeHue ToYeK Ha NpsMou. M3mepeHue AnvHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[lonymiockocts W yroi. Buael yrinos. HM3MepeHune BenWYuH — YIVIOB.
BeprukanbHble U CMeXHBIE YIUibl. [lapasienbHble U NEpIEHIUKYIIAPHBIC MIPSMBIE.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[inHa somanoi. MHoroyronsHuku. llepumerp
MHOTrOYyroyibHuKa. [IoHsTHE O BBIMYKIIBIX W HEBBITYKIBIX MHOTOYTOJIbHUKAX.

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

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuku

Buzasl TpeyroJIbHMKOB: OCTPOYIOJIBHBIE, MPSIMOYTOJIbHBIE, TYIOYIOJIbHBIE,
paBHOOEIpEHHbIE, pPAaBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYTOJIbHHUKA.

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
paBHOOEPEHHOTO TPEYroJibHUKA. TpeTuil Mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

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

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHHU.
[IpuMepbl CUMMETPHH B OKPYKAIOILIEM MHUPE.

IMapaanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSMBIX, HCTOPUUYECKUE CBEIEHMS O nocrynare EBknmaa u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoMCTBa U
MIPU3HAKK NapajuieNbHbIX NpsMbIX. CyMMa yriioB TpeyrosbHUKa. BHemHue yrisl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHble TPEYroJAbHUKH

[Ipu3Haku paBeHCTBAa NPSMOYTOJIBHBIX TPEYTrOJbHUKOB. llepneHnukyisp u
HakJIOHHasA. CBOMCTBO MeAUaHbl IPSIMOYTOJIBHOIO TPEYTOJIbHUKA, IIPOBEIEHHON K
runotenyse. [IpsMoyronabHbIi TPEYTroJIbHUK C YIiioM B 30°.

OKpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTp,
paauyc, quaMerp, XOpJa, UX CBOMCTBA. B3auMHOE pacloaoXeHHe OKPYKHOCTH U
npsamoil. KacarenpHas M cekymias K OKpYXHOCTH. OKpY>KHOCTb, BIIMCAHHAs B
yrou. [IpocTeiimme mocTpoeHus ¢ MOMOIIBIO UPKYJIS U JTMHEHKH.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIICHANKYJIISAP K OTPE3KY
KaK TeOMETpUYecKue Mmecta ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
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, PEIECHUE 3a7a4 Ha IOCTPOECHNUE IUPKYJIEM 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. CpeaHss JUHUS TPAICLUH.

CpenHsast nUHUSL TPEYroJbHUKA. MeToJ yIBOCHUSI MEIMAaHbl TPEYTrOJbHHKA.
Teopema o nepeceyeHn MeIUAH TPEYTOJIbHUKA.

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

[{eHTpalbHO-CUMMETPUYHBIE (PUTYPHI.

IMoxoome

[Togobue TtpeyronbHUKOB, KodpdunueHnt mnomodus. I[IpusHaku momoOUs
TpeyroapHUKoB. [IpuMeHeHue mMoa00usT MpU PEIICHUH TEOMETPUUECKUX U
MPAKTUYECKUX 3a/1a4.

ILiiowans

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

Teopema IIudaropa

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

DJIeMeHTbl TPUTOHOMETPUH

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

YIibl 1 4eThIPEXYT0JbHUKH, CBA3AHHbIE C OKPYKHOCTbIO



BrnmcaHHbIE M LEHTpalbHBIE YIJIBI, YIOJ MEXAY KacaTellbHOW M XOpIOM.
Yrnel Mexay XOpJaMH M CEKyLIMMHU. BIHCaHHbIE W ONMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIHCAHHOIO
4eTBIPEXYTOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>XHOCTel. O01Me KacaTeabHbIE K ABYM OKPYKHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, xocuHyc, TaHreic ymioB or 0° mo 180°. OcHoOBHOE
TPUTOHOMETPUYECKOE  ToxkaecTBo.  Popmynsl  npusBeacHus.  PemieHune
TPEYroJILHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. PemieHune
MPaKTUYECKUX 3a]1a4 C UCTIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

Tpuronomerpuueckue  QopMynbl  uid  [UIOMIAJAW  TPEYroOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuu. dopmyna I'epona. Popmyna riomaau
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopapl ¥ MOAOOHBIE TPEYroJbHUKKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEACHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOMU3BEICHUHU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOW. [IpruMeHeHHne Ipu penieHur reoOMETPHUYECKUX
3agad. Teopembl UeBnl 1 Menemnas. [lonssTue 0 roMOTETHH.

MeToa KOOpAMHAT

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

YpaBHEeHUE OKPYKHOCTU. HaxoxaeHue I1epeceyeHuid OKpPYKHOCTENM U
NpsMBIX B KoopauHaTax. Dopmyna paccTOSHUS OT TOYKH 10 npsMoil. [lnmomans
napajjieiorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOM ILJIOILA[IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX
3a/1ayax.

BekTopsl

BekrTopbl Ha miockocTH. ClOXEHHWE M BBIYMTAHHME BEKTOPOB — IpaBUiia
TPEYroJIbHUKA U NapajuiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CIIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[lonarue o Oasuce (Ha IUIOCKOCTH). Pasyio)keHuss BEKTOpPOB 1o 0Oas3ucy.
CkansipHo€ TPOU3BENCHUE BEKTOPOB, '€OMETPUUYECKUN CMBICI W BBIPAXKEHHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHBHOCTh CKaJSPHOTO IPOU3BEACHUS.
CkansipHOE€ TpPOW3BEACHUE M MNpoeHUpoBaHHE. [IpuMEHEeHue CKaIIpHOro



IIPOM3BEACHUS BEKTOPOB Ul HAXOXIECHMS [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.

JIBMKeHUsI TUIOCKOCTH

IlenTpansHas cummerpusi. 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, CKYJIBOType, apxuTekrype. Kommosurmuun
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 IIPOrpaMMbl [0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTHYECKOM IIKOJBI, K HMCIOJIB30BAHUIO ITHUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYP IPaKJaHCKOTo oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM 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, PELICHUM, pacCyX ACHWH, YMEHUIO BHUJIETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAaHUEM MaTEMaTHUYECKOM HayKu Kak c(eppl 4YeIoBeuecKoi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIE0BATEIBCKOMN NEATEIBHOCTH;

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



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOaJaHCUPOBAHHBIM PEXUM 3aHATUM U OTIbIXa, peryispHas Quznueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM 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 OKpYXKaIoIlel cpeapl, IJIaHUPOBAHUS TIOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCUCTBUSAM B YCIIOBUAX HEOMPENCIEHHOCTH, IMOBBIIICHUIO
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 (DOPMUPOBAHUM HOBBIX 3HAHWM, (DOPMYIUPOBaTh UJIEH,
MOHATHSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIlMIO0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(DHUKAINH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



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

BBISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

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

paz0OupaTh J0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
NPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

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

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KakK HCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTUBOpEUHE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hopMUpOBaTh THUIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE TI0 YCTAaHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTU4eckoro oOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHHIA;

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 pelIeHUs 3a1a4u;

BBIOWpATh, aHATU3UPOBATH, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

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

OIICHMBATh HAAEKHOCTh MH(OpPMAIUU TIO KPUTEPHSIM, TPEII0KESHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

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 THUCHMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS IO XOJy PCIICHUS 3aJadH,
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 CYXKICHUS C CYXKICHHUSIMH JPYTUX YYaCTHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIIATh PE3YJbTAaThl PEIICHUS 3aJlayu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Yy4ETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JEATEIBHOCTH, TUIAHUPOBATH OPTAHHM3AIIMI0 COBMECTHOW palOTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE); BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UICHAMH KOMAaHIbI, OIICHUBATH
KaueCcTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIada B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISTH MPOOJIEMBI JJIsi PEIICHUS B JKM3HEHHBIX U yUEOHBIX CUTYalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (UJId €ero
4yacTh), BBIOMpATh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
pelleHus: MaTeMaTHYeCKOH 3a1a4i, CAMOMOTHUBALIMU U PeIICKCUH;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTHKCHHS WA 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 00y4Jaromunics MOTYYUT CIEAYIONTNE TTPEIMETHBIC
PE3yJbTaTHI:

Pacno3HaBaTh U3yY€HHbIE TIE€OMETPUYECKHE (QUIYpbI, ONpENeisaTh HX
B3aMMHOE paCIOJIOKEHUE, H300paxkaTb I'€OMETpPUUYECKUE (QUTYpBI, BBIIOJIHATH
YEepTEXKU MO YCIOBUIO 3amaud. V3MepsATh JMHEWHBIE W YIJIOBBIE BEJIMYMHBI.
Pemrats 3a1a4m Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YTJIOB.

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

CTpouTh 4epTEKHU K TEOMETPUUECKUM 33/1a4aM.

[lonp30BaThCAd TMPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATH
IPU3HAKU U CBOMCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

[IpoBOAUTE JOTMYECKUE PACCYKAECHUSA C UCIIOIB30BAaHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MPU3HAKAMU PABEHCTBA MPAMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJMWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJIBHOTO
TPEYTOJIbHUKA, B PELICHUNA I'€OMETPUYECKUX 3aa4.

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

PemaTe 3a1aumn Ha KjeT4aTol Oymare.

[TpoBOAUTH BBIUMCICHHUS M HAXOJUTh YHCIOBbIE M OYKBEHHbIC 3HAUEHUS
YyIJIOB B TIEOMETPUYECKMX 3aJadax C MCIIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEUECHNH JBYX MAPAJUIEIBHBIX MPSAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4M Ha HAXOXKJICHUE YIJIOB.

Bnanete monsituem reomerpuyeckoro mecra touek (I'MT). Omnpenensts
OMCCEKTPUCY yIJla U CEPEAUHHBIN NEPIEHIUKYISP K OTPE3KY KaK FT€OMETPUUYECKHE
Mecta Touek. [loap30BaThCs MOHATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEILICHUU 3a]1a4.



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

BrnageTe MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoJuTh €€ MeHTp. Jloka3pIBaTh U UCIOJIB30BATh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCA B OAHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

BrnaaeTs noHsATHEM KacaTelbHOM K OKPY>KHOCTH, IMOJIB30BATHCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajauyca, MPOBEIEHHOTO K TOUYKE KacCaHUA.
Jloka3plBaTh PABEHCTBO OTPE3KOB KACATEIIBHBIX K OKPYKHOCTH, ITPOBEAEHHBIX W3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a]1a4.

Jloka3pIBaTh W NPUMEHSTh NPOCTEHIINE TEOMETPUYECKUE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

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

K xoHumy oOyuenus B 8 Kkiacce oOydaromuiics TOIYYHUT CIEAYIOLIUE
IpeIMETHbIE PE3YyJIbTaThI:

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€OMETPUUECKUX 3aau.

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 IPONOPIUOHATBHBIX OTPE3Kax, MPUMEHSTh UX JJI PEIICHUS
MPAKTHYECKHX 3ajad.

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

Brnanets moHsATHSMH TMOA00WS TPEYroJIbHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYTOJbHUKOB. MIMeTh npeacTaBieHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoaoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKAMU
no00us TPEYroJbHUKOB TPU PEIICHHH TeOMEeTpUYecKuX 3amad. [loka3piBaTh U
NPUMEHATH OTHOLLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOIBHBIX TPEYTrOJIbHUKAX.
[TpumensTh Mom00ME B MPAKTUUECKHUX 33auax.

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



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

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IpaKkTUYeCKux 3anad. CTpPOUTh MaTEMaTUYECKYyH0 MOJEIb B IPAKTHYECKHUX
3aJlayax, CaMOCTOSITENIBHO JENIAaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJIUHBI.

Biamerp mNOHATHEM BIMCAaHHOTO M LEHTPAIBHOIO YIUIA, YIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW W BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
4eTBIPEXYTOJIbHUKA, 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 oOyueHust B 9 ki1acce oOy4aromuiics MOIyYuT CAEAYIOIUE MPEIMETHBIC
PE3yJIbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) JTUHBI
Y YTJIbl [Tl HETAOJMYHBIX 3HAYEHUH.

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

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

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

Nmers 1npeacTaBieHHE O TOMOTETHH, IPUMEHATb B  IPAKTUYECKUX
CUTyalUsX.

Hcnonb3oBaTh TeopeMbl UeBbl U1 MeHenas pu peleHuu 3aiay.

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

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



KodpduimeHTa ¢ BO3pacTaHMEM W YObIBaHHMEM JUHEHHONW (QYHKIUH. YMETb
pemarb METOJOM KOOpPAMHAT 3aJadyd, CBA3aHHbIE C MApPALICIBHOCTBIO U
NEPHEHANKYJIAPHOCTBIO TMPSAMBIX, IEPECEUYECHUEM MPSAMBIX, HAXOXKJIECHUEM TOYEK
IIEPECCUCHHS.

BeIBOIUTP M BIAaLETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosb3oBaTe MeTox
KOOpPAMHAT Ul HAXOXKIACHHUs IEPECEYEHUU OKPYKHOCTEM M NpsMbIX. Branersb
dbopMynaMu paccTOSHUS OT TOYKHM 1O MPSMOM, IUIOUIAAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM Mmowmaau. llomp3oBaThCs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IpU  PELICHUU
IFEOMETPUYECKUX M TNPAKTHYECKUX 3anad. [IpuMeHATh METoN KOOpIMHAT B
IIPaKTUKO-OPUEHTHUPOBAHHBIX FTE€OMETPUUYECKHX 3a/1a4yax.

Bnanete moHsATMEM BEKTOpa. YMETh CKJIaJblBAaTh M BBIYUTATH BEKTOPBI,
YMHOaTh Ha YHWCJO, BIAJETh NPABWIAMH TPEYTOJbHUKA M I1apajuieorpaMMa.
Biagetes NpakTUYeCKMMH WHTEPIPETALMAMU BEKTOPOB. Y BEPEHHO ITOJIB30BATHCS
KOOpJIMHAaTaMHU BEKTOpa. BiiageTe CJI0XKEHHEM M BBIYUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA HAa YUCJIO B KOOPIUHATAX.

NwmeTs npencrabienue o 0asuce (Ha MIOCKOCTH). PackiiabiBaTh BEKTOPHI MO
O0asucy. PackiagpiBaTh BEKTOpPHl CHJI € TOMOIIBIO IPOELUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOWIEHUH. IIpuMeHsATr T1oJlydeHHBIE 3HAHUS B
MPOCTEUIINX (PU3UUYECKUX 3a/1a4ax.

Bnanete NOHATHEM CKaJSPHOTO MPOM3BEIEHUS BEKTOPOB, MOHUMATh €ro
TEOMETPUYECKUNA CMBICII W YBEPEHHO TMOJb30BaTbCSl €r0 BBIPAXKEHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTHUBHOCTh CKAJSIPHOTO MPOU3BENEHUS
U €ro CBS3b C MpoenupoBaHrueM. [IpUMEHATh CKalspHOE ITPOU3BEAECHUE BEKTOPOB
JUISL HaXOXKJEHUs IJMH M YIioB. PemaTre reoMeTpuyeckue 3aJadyd ¢ MOMOUIbIO
CKaJIsIpHOrO npou3BeAeHus. Vcrnonb30BaTh CKaISIpHOE MPOU3BEIECHUE BEKTOPOB B
anredpandecknx U (pU3ndecKux 3agadax.

Brnanetes NOHATHSMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI 1YTH OKPY>KHOCTU M PaJMaHHOW MEPBI YIJIa, BEIYUCIATH TUIOLIAAb Kpyra u
ero yacredd. Ilonumare cmbici uucna m. [IpUMEHSITh MOJy4eHHBIE YMEHHS TMPHU
pelIeHNN TPAKTUYECKUX 3a7ad. 3HATh UCTOPUYECKHUE CBEACHUS 00 M3MEpEHUU
JUIMHBI OKPY’KHOCTH U TUIOLIAJH KpyTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxonuth ocu, LEHTphl CUMMETpUM (UTyp, LEHTPhl MOBOPOTa, HAXOIUTH
KOMIIO3UIMM TMPOCTEHIINX IpeoOpa3oBaHuil. IIpUMeHATh ABMXKEHUS IJIOCKOCTH
IIPU PELIEHUU T€OMETPUUECKUX 3a]au.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEeMaTUYECKUE
MOJIEJIN JIJIS 3a/1a4 PEaIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOILME BBIYMCIEHUS



C MPUMEHEHHEM TMOAO0OMS M TPUTOHOMETPUUYECKUX (PYHKIMHA (TIOJB3YSCh, THAE
HEOO0XOMMO, KaJbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsun4yecTBo 4acoB 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. 28 1
W3mepenne reoMeTpudecKix BEIINIHH
2 TpeyronbHUKH 19 1
3 [TapannensHocTs. CymMMa yrioB 15 1
MHOTOYTOJIbHUKA
[IpssMoyTONBbHBIE TPEYTOJIBHUKHI
5 ['eomeTprueckue HepaBEHCTBA 1
OxpyxHOCTb. [ 'eomMeTpryeckue mecta
6 To4ekK. ITocTpoeHus ¢ moMOIIbIO UPKYJIA 18 1
W JINHEHKU
7 HOBTOPGHI/IG, 0000I11IeHNEe, CUCTEMATH3AINS 10 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




8 KVIACC

KounyecTBO 4acoB JIeKTPOHHBbIE

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

NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe

padoTshI padoThI pecypen

YeThIpEXYTrobHUKU 22

[Monobue 16

[Tnomans 16

Teopema ITudaropa u Hauana 18 1

TPUTOHOMETPHUHU

VYTIIbI ¥ 94eTBIPEXYTOILHUKH, CBSI3aHHBIE C 20 1

OKPYKHOCTBIO

HOBTOPCHI/IG, 000011IeHNe, CUCTeMAaTU3aIIIs 10 1

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KJIACC

KoanuecTBo 4acoB

Buabl gesiteJJbHOCTH 00y4YaKOIIMXCH

IIpakr DJICKTPOHHBIE
HaumenoBanue
Konrtpo HYeCKH (uudpossbie)
Nen/m | pa3nesioB  TeM
Bcero JbHbIE e o0pa3oBaTejibHbIE
NPOrpamMMbl
padoTbI padort pecypchl
bl
PewwaTb 334341, UANKOCTPUPYIOLLME CBA3M https://www.yaklass.r
[osropenue (2) ) 1 MEK Y Pas/IMuyHbIMU TEMaMK Kypca 7-8 u/p/geometria#progra
KNnaccos m-8-klass
BBOAUTL BEKTOPbI KaK HanpasaeHHbIe
OTpe3KM, UCceaoBaTb reOMETPUYECKUI
(nepemewieHne) n dpusmyeckuii (cuna)
CMbIC/Ibl BEKTOPOB. 3HaTb onpeaeneHus
CYMMbI 1 Pa3HOCTM BEKTOPOB, YMHOMKEHUA
BEKTOpa Ha Y1CNo, UCCe0BaTh
reoMeTPUYECKUIN U PU3NYECKMIA CMbICA ITUX
onepaumit. Pewartb reometpuyeckmne
Bekropsl. Metoz 3a/1a4M C UCNO/Ib30BaHMEM BEKTOPOB. https://www.yaklass.r
Koop/uHar. Perenue 53 4 McenenoBsath CBA3b BEKTOPOB € NOHATUAMM u/p/geometriafprogra

TpeyroibHUKOB. (53)

paBHOAEWCTBYIOWEN CUN U paBHOBECUSA
CU1, MPUMEHATb BEKTOPbI K NPOCTENLLNM
3a/1a4aM MeXaHUKMN U CTaTUKMW.
PacknagblBaTb BEKTOP MO ABYM
HEKOJ/IIMHEaPHbIM BEKTOPAM,
packiaabiBaTb BEKTOPbI CU C MOMOLLbIO
NpPoeunpPoBaHNA U TOUTOHOMETPUYECKMX
COOTHOLWeEeHUN. OnpeaensaTb CKanspHoe
npouv3BeAeHNe BEKTOPOB reOMETPUYECKU U

m-9-klass
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B KOOPAMHATAX, AOKa3bIBaTb
PaBHOCUNBLHOCTb onpeaeneHun n
ANCTPUBYTUBHOCTb CKaNAPHOTO
npousseseHuna. OcBanBaTb NOHATHE
NPAMOYro/IbHOM CUCTEMbI KOOPAMHAT,
[EeKapToBbIX KOOPANHAT TOYKK. BbiBOAUTD
YpPaBHEHUA NPAMON B KOOPAMHATAX,
YpaBHEHWE OKPYXKHOCTU. BblgenaTb nosiHbIi
KBaApaT 418 HAXOXAEHUS LEHTPaA U
pafmyca OKPY*KHOCTM NO €€ ypaBHEHMUIO.
HaxoguTb TOYKM NepeceyeHns npsambix U
OKPYKHOCTEW B NPAMOYIO/IbHON CUCTEME
KoopauHat. Pewatb 3a4a4m Ha
HaxoXAeHWe PaccTOAHUA OT TOYKU [0
npamoi. BoisognTb dopmyny naowaam
napannenorpamma B KOOpAuHaTax,
3HAKOMMTbLCA C NMOHATUEM
OpPUEHTUPOBAHHOW Naowaan. NpumeHATb
METO/, KOOPAMHAT B NPaKTUYECKU-
OPUEHTUPOBAHHbIX FEOMETPUYECKMX
33Ja4ax, uccienoBaTb NPUNOKEHUS
METOAa KOOPAMHAT B BbIYNCAUTENIbHOM
MmaTemaTuKe u nHdopmaTHKe.
Mcnonb3oBaTtb undposble pecypcbl gas
NOCTPOEHMUA U UCCNeaoBaHNn. 3HAKOMUTLCS
C UCTOpMet Pa3BUTUA rEOMETPUM, UCTOPUE
MeToaa KoopauHat. PopmynmposaTtb
onpeaeneHna TPUroHOMETPUYECKNX
bYHKUMI TYNbIX U NPAMbIX YT10B.
CocTaBnATb TabanLy 3HAYEHUM
TPUroHoMeTpu4eckux GyHKLUN ana




[Tonobue
TPEeYroJbHUKOB. (12)

12

OCHOBHbIX yrnos oT 0 go 1800 . BoiBOoguTb
COOTHOLLEHUA MeXKAY
TPUTOHOMETPUYECKUMU QYHKLNAMMN,
BbiBOANTbL NpocTeliwne Gopmy bl
NPUBEAEHNA U3 FEOMETPUYECKUX
coobparkeHn. BbiBoguTb TeOpemy
KOCMHYCOB 1 TEOPEMY CUHYCOB (C pagnycom
OMNUCAHHOM OKPYKHOCTHK). PelwaTb 3a4aum
No reOMeTpPMM C UCMOb30BaHNE TEOPEM
KOCMHYCOB W CMHYCOB, HAXOAUTb pPaanyc
OMMCAHHOM OKPYKHOCTW. PewwaTb
NpaKkTUYeCcKne 3a4auu, ceoaameca K
HAXOXAEHWUIO PA3/INYHbIX 3/IEMEHTOB
TpeyroabHuKa. BeisoguTb
TPUTOHOMETPUYECKNEe popmy/bl 4NA
naowaamn TpeyronbHUKa,
napannenorpamma, opmyny lepoHa,
dopmyny nnowagmn BbiNyKNOro
YeTbIpEXyronbHMKaA. Pewatb 3agaum ¢
WCMOJIb30BaHNEM U3YYEHHBIX TEOPEM U
COOTHOLWEHUN. PelwaTb NpakTUYeCKne
331341 Ha HaxXOXAEeHUe Naowaam ¢
nPUMeHeHUeM AaHHbIX Gopmyn

[loKa3biBaTb TEOPEMbI O NPOM3BEAEHUM
OTPE3KOB XOpA4, TEOPEMbI O MPOU3BEAEHUN
OTPE3KOB CeKyLLMX, TEOpeMy O KBagpaTe
KacaTesIbHOW, Teopembl YeBbl U MeHenas.
MccnenoBath, B TOM YMCAE C NOMOLLbIO
LUMPPOBLIX PECYPCOB, U3yYaemble
KOHPUrypaumm. MpuMeHaTb faHHble

https://www.yaklass.r

u/p/geometria#progra

m-9-klass
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TEopeMbl NPU pPeLIEHNN TEOMETPUYECKMUX
3a4a4. 3HAKOMUTbCA C NOHATMEM O
romMoTeTUM, C eEr0 NPUMEHEHMEM, B TOM
yucne B NPaKTUYECKUX CUTYaUUAX

JIsiHa OKPYKHOCTH M
wiomazap kpyra. (16)

16

dopmynmpoBaTb onpeseneHme
NPaBUAbHbIX MHOTOYTO/IbHUKOB, HAXOAUTb
nX 3n1emeHTbl. [10/16b30BaTbCA NOHATUEM
OJIVHbBI OKPYXKHOCTW, BBEAEHHbBIM C
NMOMOLLbIO MPaBUAbHbIX MHOTOYFO/IbHUKOB,
onpeaensTb YACNO T, AJNHY AYTU U
pafuaHHyto mepy yrna. NposoanTb
nepexoj oT paguaHHOM Mepbl yraa K
rpagycHom u HaobopoT. OnpeaensaTs
naowazab Kpyra. Beieoautb dopmysbi (B
rpafycHol n pagnaHHon mepe) Ana AAUH
Ayr, naowanen CeKTOpPoB U CEFMEHTOB.
BbluncnaTb NAowWanmn CNnoxHbix duryp,
BK/IIOYAIOLLMX 3/1I@MEHTbI OKPYKHOCTH
(kpyra). HaxoguTb naowaam pasnnmyHbIX
duryp B 3agavax peanbHOM XKU3HU

https://www.yaklass.r

u/p/geometria#progra

m-9-klass

Jewxenus. (10)

10

Pa3bupaTb Nnpumepbl, UAAKOCTPUpPYIOLWMNE
NOHATUA ABUNKEHMUA, LLEHTPOB N OCEN
cummeTpumn. dopmynnposaTb
onpeaeneHnn ABUNKEHUA NNOCKOCTH,
napannenbHOro nepeHoca, NOBOpoOTa,
LeHTPaNbHOW M OCEBOM CUMMETPUN.

[ oKasblBaTb MX CBOMCTBA, HAXOAUTb
HEeMnoABWUKHbIE TOYKM, OCU CUMMETPUN.
HaxoauTb LLeHTPbI U OCU CUMMETPUIA
npoctenwmnx puryp. MpUmeHAaTb

https://www.yaklass.r

u/p/geometria#progra

m-9-klass
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[ToBTopenue. (9)

napannenbHblit NepeHoc 1 CUMMETPUIO NpU
pelLleHUn reoMmeTpmuYecKkux 3aaad.
Mcnonb3oBaTtb UnbpoBble pecypcbl AN
NOCTPOEHUI U UCCNeaoBaHWUM
npeobpasoBaHNA NIOCKOCTU U
KOMMO3ULMU ABUMKEHUI. 3HAKOMUTLCA C
NpPoABNEHUAMW CUMMETPUN B NpUpoAe,
YKMBOMUCK, CKYNbNTYpPE, apXUTEKTYpEe

CBobogHO onepmnpoBaTb NOHATUAMMU:
¢durypa, Touka, Nnpamas, yron,
MHOTOYrO/IbHWUK, paBHOBEeAPEHHbIN U
PaBHOCTOPOHHMUI TPEYTrOJIbHUKM,
NPAMOYrO/IbHbIN TPEYroNbHUK, MegMaHa,
bucceKTpmca 1 BbICOTa TPEYTrO/IbHUKA,
napassielorpamm, POMb, MPSMOYTONIbHUK,
KBagpaT, Tpanewums; OKPYKHOCTb,
KacaTenbHas; paBeHCTBO 1 nogobue duryp,
TPpeyroabHWKOB; NAapanieNbHOCTb U
nepneHauKyAAapPHOCTb NPAMBIX, YION MeXay
NPSAMbIMWU, CUMMETPUSA OTHOCUTE/IbHO
TOYKM U NPAMOWN; AJINHA, PACCTOSHME,
BEe/IMYMHA yrna, naolaab, NnepumeTp.
Ncnonb3oBaTb popmysibl: NepUMeETpa u
naoWwaam MHOTOYro/IbHUKOB, A/IUHbI
OKPY}KHOCTM U nsiowaam Kpyra, o6bEma
NPSMOYro/IbHOro Napannenenunesa.
CBob60AHO OnepupoBaTb NOHATUAMMU:
NPSAMOYro/ibHasA cMCTemMa KoopauHar,
BEKTOP; MCMOJIb30BaTb 3TN NOHATUA ANS
npeacTaBieHUsa AaHHbIX U pelleHms 3a4aY,

https://www.yaklass.r

u/p/geometria#progra

m-9-klass
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B TOM YnCNe M3 APYTUX YYeBHbIX
npeameTos. PelwaTtb 33434 Ha NOBTOpPEHME
OCHOBHbIX NOHATUI, UNNOCTPALMIO CBA3EN
MEXAY Pas3INYHbIMU YacTAMM Kypca.
BbibupaTb MeToA ANA pelleHmsA 3a4a4u.
MPUMEHATb NoNYYeHHble 3HaHUA B
CMeXHblIx obnacTsax, B

MPaKTUKOOPUEHTUPOBAHHbIX 3a4a4ax

https://www.yaklass.ru/

OBLIEE KOJIMYECTBO 102 3 0 p/geometria#tprogram-
YACOB I10 ITPOTPAMME 9-klass
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue Aara unpponbie
Bcero H3y4eHusi oOpa3oBaTeJbHbBIC
padoThI padoTsbI pecypesI
1 HcTopust BOSHUKHOBEHUS U Pa3BUTHS 1
reoMeTpuu
5 HavanpHblie nonstus reomerpuu. Touxka, 1
psimasi, OTpE30K, JIy4
3 HavansHnele nonsarus reometpun. Touxka, 1
psiMasi, OTPE30K, JIyd
ITonsatue 06 akcuome, Teopeme,
4 JI0Ka3aTelIbCTBE, ONIPEACIICHUH, CBOWCTBE, 1
MpU3HaKe
B3aumHoe pacronoxeHue Touek Ha
5 npsimoi. MizMepenue JUIMHBI OTpe3Ka, 1
paccTosHUuE MEXKIY TOUKaMU
B3anMHOe pacnonokeHue To4eK Ha
6 npsimoi. Mi3Mepenue JUIMHBI OTpe3Ka, 1
paccTosHUE MEKIY TOUKaMU
B3anMHOe pacnonoxeHue To4ek Ha
7 npsimoid. Mi3Mepenue JUIMHbBI OTpe3Ka, 1
paccTosiHue MEXy TOUKaMHu
8 [TonymnockocTs 1 yroiyi. Busl yrios. 1
N3mepenne BeNM4rH yIiioB
9 [TonymiockocTs 1 yrois. Buzsl yrios. 1




N3mepenue Benu4rH yrioB

[TonymnockocTs u yroii. Bussl yrios.

10 N3mepenue Benu4rH yriioB
BeprukanbHble 1 CMEKHBIE YIJIBL.

11 [TapannensHbIC U IEPIICHIUKYISIPHBIC
psIMbIE
BeprukanbHbie U CMEXKHBIE YIIIBL.

12 [TapannensHbIC U IEPIICHIUKYISIPHBIC
psIMbIE
BeprukanbHbie U CMEXKHBIE YIIIBL.

13 [TapannensHble U IEPIICHIUKYISIPHBIC
MpsIMbIE
BeprukanbHble U CMEKHBIE YIJIbL.

14 [TapamtenpHbIe U EPIICHIUKYIISIPHBIE
MpsIMbIE
BeprukanbHble U CMEXKHBIE YIJIBL.

15 [TapannenbHble U EPIICHIUKYISPHBIE
MpsIMbIE

16 buccexrpuca yria

17 buccekrpuca yrna

18 buccekrpuca yria

19 Jlomanas. Busel tomanbix. /nuHa
JIOMaHOU

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

21 MHOTOyrojbHUKa. [IoHSTHE O BEITYKIIBIX

W HCBBIITYKJIBIX MHOT'OYT'OJIbHUKAX




22

MuoroyronsHuku. [lepumerp
MHOI0OyrojbpHuKa. [IoHsTHE O BBITYKIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKaX

23

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

24

25

26

MuoroyronsHuuku. [lepumetp
MHOTOYToJibHUKA. [IOHSITHE O BBITYKIIBIX
Y HEBBITYKJIBIX MHOTOYTOJIbHUKAX

MuoroyronsHuku. [lepumerp
MHOT0yrojbHuKa. [IoHsTHE O BBITYKIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKaX

WNucTpyMeHTs 11 U3MepeHuil u
MOCTPOEHUM

27

28

29

HNHCTpyMEHTHI 111 U3MEPEHUH U
ITOCTPOEHUH

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

Menunana, 6uccekTpuca 1 BbICOTa
TPEYroJbHUKA

30

Menuana, GuCCeKTpHUca U BbICOTA
TpEeYroJbHUKA

31

32

PaBeHCTBO TpeyroapHHUKOB

IIepBbIil 1 BTOPOYM IIPU3HAKYU PABEHCTBA
TPEYroJIbHUKOB

33

[IepBblit 1 BTOpOM IPU3HAKKU PABEHCTBA




TPEYrOJIbHUKOB

[TepBoIii 1 BTOPOM MPU3HAKK PABEHCTBA

34
TPEYrOJIbHUKOB

35 [TepBbIii 1 BTOPOM MPU3HAKK PABEHCTBA
TPEYrOJIbHUKOB

36 IIepBbIil M BTOpOM IPU3HAKYU PABEHCTBA
TPEYrOJIbHUKOB

37 PaBHOOe1peHHbIE TPEYTOJBHUKHU U UX
CBOMCTBA

38 PaBHOOe1peHHbIE TPEYTOJBHUKHU U UX
CBOICTBa

39 PaBHOO€E1peHHBIE TPEYTOJIBHUKHU U UX
CBOMCTBA

40 [Ipu3Hak paBHOOEIPEHHOTO
TpEyroJIbHUKA

41 [Tpu3Hak paBHOOEIPEHHOTO
TPEYroJbHUKA

42 Tpernii npru3Hak paBeHCTBA
TPEYTOJIbBHUKOB

43 Tperunii npu3HaK paBeHCTBA
TPEYrOJIbHUKOB

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

45 [IpuMepsl CHMMETPHH B OKpYKarOLIEM
MHpe

46 @urypsl ¢ 0CEBO CUMMETPHUEM.

[IpuMepsl cCHMMETpPHH B OKpYKarOLIEM




MUpE

KonTponbnas pabota no teme

47 " " 1
TpeyroapHUKH

48 [TapamiensHOCTH TPAMBIX 1

49 CBoiicTBa U IPU3HAKH MTApAJUICTBHBIX 1
MPSIMBIX

50 CBoiicTBa M IPU3HAKH MapaALIEIbHbBIX 1
HPSIMBIX

51 CBoiicTBa ¥ MPU3HAKH MTAPAJUICTHHBIX 1
HPSIMBIX

59 CBoiicTBa U IPU3HAKH MTAPAJUICITHHBIX 1
MIPSIMBIX

53 CBoiicTBa U IPU3HAKHU MapaJUIEIbHbBIX 1
IPSIMBIX

54 CBoiicTBa ¥ MPU3HAKH MTAPAJUICITHHBIX 1
MPSIMBIX

55 CyMMa yTiioB TpeyroJibHIKa 1

56 CymMma yriioB TpeyrojibHUKa 1

57 Breminue yriel TpeyrojabHHAKa 1

58 BHemHue yriel TpeyrojapHuKa 1
CymMma BHYTpPEHHHX YIJIOB

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

60 MHOTOYTOJIFHUKA i CyMMa BHEIITHIX 1
YIJI0B BBIITYKJIOTO MHOTOYTOJTbHUKA

61 CymMma BHYTpPEHHHX YIJIOB 1




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

KonrtponsHas pabora o teme

62 "INapamnensHocTh. CyMMa yriioB
MHOIOYyIroJbHUKa"

63 [Ipu3Haku paBeHCTBA MPSAMOYTOIbHBIX
TPEYroJbHUKOB

64 [Ipu3naku paBeHCTBA MPSAMOYTOIbHBIX
TPEYroJIbHUKOB

65 [eprieHAUKYIISAp ¥ HAKITOHHAS
CBOICTBO MeIMaHBI MIPSIMOYTOJIBHOTO

66 TpeyrojbHUKa, TPOBEAEHHOHN K
TUIOTEHY3€e
CBOiICTBO MeMaHbI MPSIMOYTOJIBHOTO

67 TpeyrojbHUKa, TPOBEAEHHOMN K
TUIIOTEHY3€e

68 [IpsAMOYTONBHBIN TPEYTONBHUK C YTIIOM B
30 rpamaycoB

69 [IpssMOYTOBHBIN TPEYTOJIBHUK C YTIOM B
30 rpaaycoB

70 CooTHolIeHNsI MEXY CTOPOHAMU U
yriamMH TPeyrojbHUKa

71 CooTHoOIIEHNs MEKy CTOPOHAMHU U
yIIIaMHy TPEYroJIbHHUKA

79 HepaBeHCTBO TpeyroibHHKA.
HepaseHncTBo 0 nyinmHe nomaHon

73 HepaBeHCTBO MeXly MepHIEHAUKYIIPOM

U HaKJIOHHOH. PaccTosiHuEe OT TOYKH A0




IpsAMON

KonTponbhas pabora no remam

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

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

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

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

78 npsmoii. KacaTtenbHas u cexymas K
OKPY>KHOCTH
B3auMHoe pacrosiokeHre OKpyKHOCTH U

79 npsimoi. KacaTtenbHas u cexymas K
OKPY>KHOCTH

80 OKpy>KHOCTb, BIIUCAHHAS B YT'OJI

81 OKpyKHOCTb, BIIUCAHHAS B YrOJ
[TonsATHE O TEOMETPUYECKOM MECTE

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

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

84 OmnucanHast OKPY>KHOCTb TPEYroJIbHUKA,
€€ eHTp

85 OnucanHast OKpY>KHOCTb TPEyroJIbHHKA,




€€ UEHTp

86

87

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

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

88

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

89

90

91

MGTOI[ TCOMCTPHUUCCKUX MECT TOYCK IIpHU
peIICHUU IrCOMCTPUYCCKUX 3a1a4

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

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

92

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

93

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

94

95

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

IToBTropenue u o6o0meHue. Pemenue




3aJ1a4, WUTIOCTPUPYIOLIMX CBA3H MEKIY
pa3IMYHBIMU TEMaMHU Kypca

96

97

98

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

[ToBTOpenue u o6odmeHue. Pemenue

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

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

99

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

100

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

101

102

HToroBasi KOHTpOJIbHAS paboTa
[ToBTOpenue u obod1eHue. Peenne
3aj]1a4, MJUTIOCTPUPYIOLIUX CBSI3U MEXKAY
pa3NUYHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTsbI
pecypcsl
1 [Tapamnenorpamm, ero npu3Haku U 1
CBOMCTBA
5 [Tapamrenorpamm, ero Npu3HaKu u 1
CBOMCTBa
3 [Tapamrenorpamm, €ro Npu3HaKu U 1
CBOMCTBA
4 [Tapamnenorpamm, ero npu3Haku U 1
CBOMCTBa
5 [Tapamrenorpamm, €ero Npu3HaKu U 1
CBOMCTBA
6 [IpsimoyronbHUK, poMO, KBaJpat, UxX 1
IIPU3HAKU U CBOMCTBA
7 [IpsiMoyronabHUK, poMO, KBaJpaT, UX 1
IIPU3HAKU U CBOWCTBA
8 [IpsimoyronbHUK, poMO, KBaJpar, UxX 1
IIPU3HAKU U CBOWCTBA
9 [IpsimoyronbHUK, poMO, KBaJpat, UxX 1
MIPU3HAKU U CBOMCTBA
10 CpenHsist TMHUSA TPEyroJbHUKa
11 CpenHsist TUHUS TPEYroJibHUKA
12 Tpaneuus. PaBHoGenpenHnas Tpanenus, eé 1

CBOICTBa U IIPpU3HAKU




Tpanenus. PaBnoOenpennas Tparmemnus, eé

13 . 1
CBOWCTBA U IPU3HAKU

14 [IpssMoyronbHas Tpanenus 1

15 Cpenusist TUHUS Tpanerun 1

16 Teopema Daneca 1

17 Teopema daneca 1

18 Teopema 0 IPONOPLUHOHAIBHBIX OTPE3KAX 1

19 TeopeMa 0 IpOMOPIMOHATILHBIX OTPE3Kax 1

20 LlenTp Macc TpeyroibHUKA 1

21 LlenTpanbHO-CUMMETPUYHBIE (DUTYPBHI 1

99 KonTponbhas padota no teme 1
"YeTbIpEXyroJbHUKN"

93 [TomoOue TpeyrobHUKOB, KOA(PPHUIIHEHT 1
1o100ust

24 ITonoGue TpeyroibHUKOB, KOAPHUIUEHT 1
noo0us

25 [Ipu3naku mo100Us TPEYroIbHUKOB 1

26 [Tpu3Haku mo100us TPEYroIbHUKOB 1

27 [Ipu3naku mo100Us TPEYroIbHUKOB 1

28 [Tpu3Haku mo100us TPEYroIbHUKOB 1

29 [Ipu3naku mo100Us TPEYroIbHUKOB 1

30 [Tpu3Haku Mo100US TPEYTOIBHUKOB 1

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

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

33 [TpumeneHne no 00U PH pelIeHUH 1




MPAaKTUYCCKUX 3aaa4d

[Ipumenenue moapooust Mpu perieHuH

34 MPAKTUYECKHX 3a/1a4

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

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

37 BBenenue noHaTus npeodpazoBaHUs
no1o0us 1 mot00HBIX GUryp

38 Kontponbnas padota nmo teme "[lomooue"

39 [Tonstue nnowmaau. CBolicTBa IUI0IMIAeH
reOMEeTPHUECKUX HUTyp

40 ITonsatue mromanu. CBolcTBa ILIOIIAAEH
reoMeTpHUECKUX (puryp

41 [Tonstue nnowmaau. CBolcTBa IIIOMIAIeH
reoMeTpHUECKuX Guryp
[Ipocreiimue GopmMyIbl A7 TUIOMIATU

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

43 TPEyroJibHUKA, NapajuiesorpaMmma, pomoa
U Tpamnenun
[Ipocreiitue hopmMysasl A IOMAAN

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

45 TpeyroJibHUKa, MapajuiesorpaMmma, pomoa

U Tpaneuuunu




[Tpocreiimme hopMyItbl s TUIOIIA TN

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

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

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

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

50 TpeyrojbHUKa, MapaiienorpamMmma, pomoa 1
U Tpareuuu

o1 [Tnomanu nonobHbIX GUryp 1

52 [Tnomaau nogo6HBIX GUryp 1

53 [Tnomaan mogoOHBIX Guryp 1

54 KonTponbHas pabora o teme "Ilnomans" 1

55 Teopema I[Tudaropa 1

56 [Tpumenenue Teopemsl [Tudaropa npu 1
pEIIeHNN TPAKTHYECKUX 3314

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

58 [Ipumenenue Teopemsl [udaropa npu 1
pEIIeHNN TPAKTHYECKHX 33124

59 [Tpumenenue Teopemsl [Tudaropa npu 1

PEIICHUHN MPAKTUYCCKUX 3a1a4




[Tpumenenne Teopems [lugaropa npu

00 pELICHUH IPAKTUYECKUX 3a/1a4

61 IIponopuroHanbHbIE OTPE3KU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

62 IIponopunoHanbHbIE OTPE3KH B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

63 IIponoprroHanbHbIE OTPE3KU B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

64 [IponoprroHanbHbIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

65 IIponopuroHanbHbIE OTPE3KH B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

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

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

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

69 OCTPOTO yTjia NpsIMOYTOJIbHOTO
TPEyroJibHUKa

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

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

72 KonrtponsHas pabora o Teme "Teopema




[Mudaropa u Havyana TpuroHomMeTpun’'

73 Bnucanubie v IEHTpaIbHBIC YTIIbI 1

74 BnucanHnble U LIEHTpaIbHBIE YIUIbI 1

75 BrucanHuble U LIEHTpaIbHBIE YIUIbI 1

76 Bnmcanubie 1 IEHTpaIbHBIC YTIIbI 1

77 VYron Mexay KacaTeJbHON U XOpJon 1

78 VYroa Mexay KacaTeJIbHOW U XOPI0H 1

79 VYTIBl MEXIY XOpJaMH U CEKYIIUMHU 1

80 VYTIubl MeXAYy XOpJaMu U CEKYIIUMHU 1

81 Brincannble 1 onvcaHHbIe 1
YEeTBIPEX YT OJIbHUKU

82 Brnucannble u onrcaHHbIe 1
YEeThIPEX YT OJIbHUKU

83 CBoiicTBa ¥ NpU3HAKU BIMCAHHOTO 1
YeThIPEXYTOJIbHUKA

84 CBoiicTBa M MPU3HAKH BIIHCAHHOTO 1
YEeThIPEX YT OJIbHUKA

85 CBoiicTBa M MPU3HAKH BIIHCAHHOTO 1
YeThIPEXYTOJIbHUKA

86 CBoiicTBa M IPU3HAKH BIIMCAHHOTO 1
Y4eThIPEXYTOJIbHUKA

87 B3anmHoe pacnonokeHue AByx 1
OKPY>KHOCTEH

88 B3aumMHoe pacrnonoxxeHue aByx 1
OKpY>KHOCTEHN

89 Kacanne okpyxHOCTEN 1

90 Kacanwue okpyxxHocTeit




91

OOmme kacaTenbHbIC K IBYM
OKPY>KHOCTSIM

92

93

94

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

[ToBTOpenue n o6odmeHue. Pemenne
3aJ1a4, WUTIOCTPUPYIOIIMX CBI3H MEKIY
pa3IuYHBIMU TEMaMHU Kypca

[ToBTOpenue u o6odmeHue. Pemenue

3aa4, WJUTIOCTPUPYIOLIUX CBA3U MCKAY
Pa3jIMIHbIMU TECMAMH KYypcCa

95

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

96

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

97

98

99

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

IToBTropenue u o6o0mmenue. Pemenue
3a71a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
Pa3IUYHBIME TEMaMH Kypca
IToBTopenue u o6o0meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca

100

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




pa3IMYHBIMU TEMaMU Kypca

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

[NPOT'PAMME




9 KJIACC

Ne
n/n

Tema

[ToBTOpeHue 1 0600IIEHNE.
Pemenne 3amau,

WUTIOCTPUPYIOIIMX CBSA3H MEXKAY

Pa3JINYHBIMU TEMaMU Kypca

[ToBTOpenue u 06o0IICHNE.
Pemenue 3amau,

HWIUTIOCTPUPYIOIIUX CBA3U MCIKAY

pPa3InNYHbIMU TCMAMHU KYypCa

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

BGKTOpr Ha IIJIOCKOCTHU

CrnokeHne U BEIYUTaHHUE
BEKTOPOB — TPaBHJIA
TPEYroJIbHUKA U
napasuiesiorpaMma

CrnosxeHue U BBIYUTaHHE
BEKTOPOB — MpaBHIIa
TpPEeYroJabHUKa U
napayuienorpaMmma

YMHOKEHHE BEKTOPA Ha YUCIIO

KOOp,[[I/IHaTLI BCKTOpa




Clo)XeHUe U BEIYUTAHUE
BEKTOPOB, YMHOKCHHE BEKTOpa
Ha YKCJI0 B KOOPAMHATAX

CrnoskeHne U BEIYUTAHHE
BEKTOPOB, YMHOKCHHE BEKTOpA
Ha YUCJIO B KOOpAMUHATax

10

11

[IprMeHeHne BEKTOPOB B
¢du3uke, HeHTp Mace

[TonsiTue o 6azuce (Ha
IUIOCKOCTH). Paznoxenus
BEKTOPOB 110 0a3ucy

12

13

[Tonsarue o 6a3uce (Ha
I0CcKOCTH). Paznoxkenus
BEKTOPOB 10 0azucy

[TonsiTue o 6azuce (Ha
IUIOCKOCTH). Pa3noxxenus
BEKTOPOB 110 0a3ucy

14

KonrtponbHas padora no reme
"BexTops! Ha MIIOCKOCTH"

15

VYpaBHeHHE NPAMON Ha
IIJIOCKOCTH. YTJIOBOU
KOA(PGUIIUEHT U CBOOOTHBIN
YJIeH, X T€OMETPUUYECKUIN CMBICI




16

YpaBHeHuUE NPAMON Ha
IUIOCKOCTH. YTJIOBOI

KO3 PUIMEeHT U CBOOOTHBIM
YJIeH, UX TEOMETPUUYECKUIA CMBICIT

17

18

19

[TapannenbHOCTD U
NEePIEHANKYIISPHOCTD MPSIMBIX
(uepe3 yrioBoii KO3 PHULIUEHT)

YpaBHEHHE OKPYKHOCTH

Haxoxnenue nepecequHﬁ
OKPY)KHOCTCI‘/‘I H IIPAMBIX B
KOOpAuHAaTax

20

21

22

Haxoxnenue nepeceuenuit
OKPYKHOCTEH U MPAMBIX B
KOOpJAHMHATAX

®dopMyna pacCTOsIHUSA OT TOYKH
J10 IIPAMOU

ITmomaae mapasenorpaMma B
KOOpJMHATaXx, MOHATHE 00
OPUEHTHUPOBAHHOM MIIOIIAN

23

[IpumeneHnne MeToaa KOOPAUHAT
B MIPAKTHYECKH-
OpPUEHTUPOBAHHBIX
reOMETPUUECKHX 3a7auax




KontponbHast pabora o Teme

24 "Meton koopauHat"
CuHyc, KOCUHYC, TAHT€HC YIJIOB
25 ot 0 mo 180°
OCHOBHOE TPUTOHOMETPUYECKOE
26 TOKJIECTBO
27 DopMyIIsI IPUBEACHUS
28 ®opMyJibl IPUBEACHUS
Pemenue TpeyroapHUKOB.
29 Teopema kocuHYCOB
Pewenne TpeyroyibHUKOB.
30 Teopema KOCUHYCOB
31 Teopema cuHycOB
32 TeopeMa cuHyCcOB
Pemenue npaktuyeckux 3anad ¢
33 MCII0JIb30BAHUEM TEOPEMBI
KOCHUHYCOB U TEOPEMBI CUHYCOB
Pemenue npakTuyeckux 3aaay ¢
34 MCIIOJIb30BaHUEM TEOPEMBI
KOCHUHYCOB U TEOPEMBI CUHYCOB
35 Pemenue npaktuyeckux 3anad ¢




HCIIOJIb30BAHUEM TCOPCMbIL
KOCHHYCOB U TCOPEMBI CUHYCOB

Pemrenne IMPAKTUYCCKUX 3a1a4 C

36 UCIIOJIb30BAHUEM TEOPEMBI
KOCHHYCOB M TEOPEMBI CUHYCOB
TpuronomeTrpudeckre GopMyJIbI

37 JUTS TUTOLIAAH TPEYTOJIbHUKA,
napajuiesaorpamma
Tpuronomerpuyeckue GopMyIbl

38 JUIS TUTOLAAU TPEYTOJIbHUKA,
napajuiejaorpamma
TpuronomeTpudeckue GOpMYJIbI

39 JUTS TUTOLIAAH TPEYTOIbHUKA,
napajuiesaorpamma
TpuronomeTrpuueckue GopMyIbI

40 JUTS TUTOLIAAH TPEYTOJIbHUKA,
napajiejgorpamma

41 ®opmyina ['epona

42 ®opmyina ['epona

43 ®opmyina ['epona
®opMya MIOHIaAN BBITYKIOTO

44

4eThIPEXYTrOJIbHUKA




45

46

dopMya IUIOMIAIH BBITYKIOTO
YeThIPEXYTOJIbHUKA

KonTponbhas pabota no teme
"Pemenue TpeyrojbHMKOB"

47

48

CkansipHO€ ITPOU3BEIECHNE
BEKTOPOB, T€OMETPUYECKUN
CMBICJ U BBIPAKEHUE B
JIEKapTOBBIX KOOpAUHATAX

JucTpuOyTUBHOCTD CKAJIIPHOTO
MIPOU3BEICHUS

49

CkanspHoe pou3BeieHNE U
IIPOELIUPOBAHUE

50

51

[IprMeHeHne cKasIpHOro
IIPOU3BEJICHUS BEKTOPOB IS
HAaXOKJICHUs [UIUH U YIJIOB

HpI/IMeHeHI/IC CKaJIIpHOTO
IMPOU3BCACHUA BEKTOPOB AJIA
HAaXOXKIACHUA NJIMH U YIJI0B

52

53

[IpumMeHeHne CKaIIpHOTO
IIPOU3BEJICHUSI BEKTOPOB JUISI
HAaXO0KJICHUs JUIUH U YIJIOB

Pemienne TCOMCTPHUICCKUX 3aaaYd
C ITIOMOIIBIO CKAJIAPHOT'O




MIPOU3BEIACHUS

Pemrenne TCOMETPHUICCKUX 3aaa4d

54 C MIOMOUIBIO CKAJISIPHOTO
IIPOU3BEACHUS
KonTtponbHast pabora o Teme
55 "Bekrops!"
Xopas! 1 o100HBIE
56 TPEYroJbHUKU B OKPYKHOCTH
Teopema o npou3BeACHUN
57 OTPE3KOB XOPJ
Teopema o mpousBeaeHUN
58 OTPE3KOB XOpA
TeopeMsl 0 MPOU3BENECHUMN
59 OTPE3KOB CEKYIINX
Teopemsl 0 TPOU3BENCHNUN
60 OTPE3KOB CEKYIINX
Teopema o kBazgpare
61 KacaTeJIbHON
Teopema o kBazgpare
62 KacaTeJIbHON

63

Teopembl UeBsl 1 MeHnenas




Teopems! UeBbl 1 Menenas

64

65 Teopembr UeBsl 1 MeHnenas

66 [TonsiTve 0 romoTeTHN
KontponbHast pabora o teme

67 "Tloqo6ue TpeyroibHUKOB"
[IpaBunbHBIE MHOTOYTOJIbHUKH,

63 BBIUMCJIEHUE UX DJIEMEHTOB
[TpaBrIIBHBIE MHOTOYTOJIBHUKH,

69 BBIUNCJICHUE UX DJIEMEHTOB
[TpaBrIIbHBIE MHOTOYTOJIBHUKH,

70 BBIUMCJIEHUE UX DJIEMEHTOB
[IpaBunbHBIE MHOTOYTOJIBHUKH,

1 BBIUMCJIEHUE UX DJIEMEHTOB

72 Yucno m v JyIMHA OKPYKHOCTH

73 Yucno m v [yIMHA OKPYKHOCTH

74 JnvHa 1yru OKpyKHOCTH

75 JlnHa nyru oKpyKHOCTH

76 Paagnannas mepa yria

77

Panuannas mepa yria




Ilnomane Kpyra u €ero 3JIeMEHTOB

8 (cexTopa u cermeHTa)
[Tnomanp Kpyra u €ro 3JeMEHTOB
79 (cexTopa u cermeHTa)
Ilnomane Kpyra u €ro 3JIeMEHTOB
80 (cexTopa U cermeHTa)
Brraucrienue nepuMeTpoB u
81 wiomazaei Guryp, BKIFOYAIOIIHX
AJIEMEHTHI Kpyra
Beruunciienue nepuMeTpoB u
82 wiomazaei Guryp, BKIFOYAIOIIHX
AIIEMEHTHI Kpyra
KonTponbnas no teme "J{nuna
83 OKpPY’KHOCTH M IIomaab kpyra"
84 LlenTpanpHas cHMMETpHs
LleHTpanbHO-CUMMETPUYHBIE
85 burypst
86 [ToBopoTt
87 OceBas cummeTpust
@urypsl, CHMMETpUYHbIE
88

OTHOCHUTCIIBHO HCKOTOpOﬁ oCH




89

90

[TapamiensHbIM IEPEHOC

[NousATHE NBUKEHUS U €TI0
CBOMCTBA

91

PaBencTBo ¢uryp

92

93

94

95

[IposiBnenus cuMMeTpuu B
IIPUPOJE, )KUBOIIKCH,
CKYJBITYpE, apXUTEKType

KoMmo3unuu asmxeHui
(mpocTenme mpuMephb)

[ToBTOpEeHME K 00OOIIEHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIINX CBS3H MEKITY
Pa3TUYHBIMU TEMaMHU Kypca

[ToBTOpeHue u 060061IEHNE.
Pemienune 3anay,
WJUTIOCTPUPYIOIINX CBS3H MEXKIY
pa3IMYHBIMH TEMaMH Kypca

96

97

[ToBTOpEeHue u 060061IEeHNE.
Pemenne 3amau,
WIITFOCTPUPYIOIUX CBA3U MEXIY
Pa3siIMYHbBIMH TEMAaMHU KypcCa

[ToBTOpenue u o6o0IIEHNE.
Pemienune 3anau,




98

WUTIOCTPUPYIOLIMX CBSA3H MEXKAY
pasInYHBIMU TEMaMHU Kypca

[ToBTOpeHue 1 0600MIIEHNE.
Pemenne 3amau,
WJUTFOCTPUPYIOLTUX CBSI3H MEXTY
Pa3ITUYHBIMU TEMaMHU Kypca

99

100

101

102

[ToBTOpenue u 06o0IICHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIIUX CBSI3H MEXKIY
Pa3IUYHBIMHE TEMaMH Kypca

[ToBTOpEeHME 1 000OIIEHNE.
Pemenue 3amau,
WUTIOCTPUPYIOIINX CBS3H MEKITY
Pa3TUYHBIMU TEMaMHU Kypca

Wrorosas koHTposibHas paboTa

[ToBTOpenue u oboObIIEeHHE.
Pemienune 3anay,
WUTIOCTPUPYIOIINX CBS3H MEXKIY
pa3IMYHBIMH TEMaMH Kypca







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






