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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3/EJIOB IIKOJILHOM MAaTeMAaTHKH,
UMEIOIINIA CBOEH 1Ebl0 00€CTeUnTh M3YyYEHUE CBOMCTB U pa3sMepoB QUIYp, HUX
OTHOUIEHWI M B3aUMHOE pPACIOJIOKEHHE, ONHUPAECTCI Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHUs TEOMETPUM Ha YPOBHE OCHOBHOIO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS IPOBOJAUTD
JIOKa3aTelIbHbIE PACCYXKICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIC YTBEPXKICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCy X JIeHUs «OT TMPOTHBHOTO», OTJIMYaTh CBOMCTBA OT TPU3HAKOB,
dbopmynupoBath oOpaTHble yTBepxKIeHus. Ocoboe 3HaueHUe JoKa3zarelibHas
JIMHUSL UMEET ISl YTITyOJIEHHOTO N3YUYEHUSI MAaTEMATUKH.

[{enbto U3yyeHUs] TEOMETPUH SIBIISIETCA MCIIOJBb30BaHUE €€ KaK MHCTPYMEHTa
IIPU PEIICHNH KaK MaTeMaTHYECKUX, TaK U MPAKTUYECKUX 3a]1a4, BCTPEUAIOLTIXCS
B peanbHOM xu3HM. OOydyaromuiics JODKEH HAy4dWuTbCs — ONPEIEsATh
TeOMETPHUECKYI0 (UTYpPY, OMUCHIBATH CIOBAMH YEepTEX WM PUCYHOK, HAUTH
IUIOMIAJh  3€MEJIbHOTO  Y4acTKa, pPAacCUUThIBAaTh  HEOOXOAUMYIO  JJIUHY
OINITOBOJIOKOHHOTO Kaleis win TpeOyemble pa3Mepbl rapaxa sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAas, BBIUMCIUTENbHAS JIMHUS B U3YYCHUHU TC€OMETPHH.
[Tpu pemeHny 3amad MPAKTHYECKOTO XapakTepa OOYyYarolUiicss YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEATbHBIX IKU3HEHHBIX CUTYyallMii, TPOBOJIUTH
BBIYHCIICHUS U OIIEHUBAThH aJIEKBATHOCTh MOJTYYEHHOTO pe3yJbTara.

Oco6eHHOCTh Yy4eOHOr0 Kypca YrIyOaEHHOTO U3YyUYCHHUS T€OMETPHH COCTOUT
B TOM, YTO 00ydaromuecs: He MPOCTO 3HAKOMSATCS C OTPEACTIEHHBIMU MTOHITHIMH, a
YBEPEHHO OBJa/IeBatOT UMH. CyllIecTBYIOIIME TEMbI MPOrpaMMbl 0a30BOTO Kypca
reOMETPUU U3Yy4aroTcs Ha OoJiee TIIyOOKOM YpOBHE, a 00yJaronuecs mpuoopeTaroT
YMEHUS, TMOMOTAIIINE MM YBEPEHHO MPUMEHSTh CBOM 3HAHHS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETax, Mpexk/e Bcero pusuke u nHpopMaTHKe,
a TaKKe IOJIb30BAThCS TMOJYYCHHBIMH 3HAHUSMHU TIPU PEIICHWH TPAKTHUYECKUX
3azay.

CornacHo yueOHOMYy TIulaHy B 7-9 Kiaccax wu3y4yaeTcsl YriIyOJnEHHBIN
yaeOHbIl Kypc «['eoMeTpus», KOTOPbIN BKIIFOYAET CICIYIOIINE OCHOBHBIC Pa3/eibl
conepxkanusi:  «Hauama  reomerpum», «TpeyronbHukn», «OKpYyXHOCTHY,
«UYeTtbipéxyronbHukny, «[logoduey, «neMeHTsl TpUroHomeTpuny», «llnomaan», a
Takxke «MeTton koopauHaty, «Bexrops», «[IpeoOpazoBaHus MIOCKOCTH.

Ha usyuenue yueOHoro kypca «l'eomerpus» orBogutcs 306 udacoB: B 7
kiacce — 102 yaca (3 yaca B Hefento), B 8 kinacce — 102 yaca (3 yaca B Hezienio), B
9 xnacce — 102 gaca (3 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS U pa3BUTHA TeoMmeTpuu. HadaibHble NOHATHS
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0Ka3aTeJIbCTBE, ONPEICICHUN.

B3anMmHOE pacnonokeHue TOYeK Ha NpsMou. M3mepeHue MIMHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[lonymiockocts W yroi. Buael yrinos. HM3MepeHune Benu4YuH — YIVIOB.
BeprukanbHble U cMeXHBIE YIUIbl. [lapasienbHble U NEPIIEHIUKYIIAPHBIC MIPSMBIE.
Paccrosinne oT Touku 110 nipsAMoil. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[inHa omanoi. MHoroyrosnsHuku. llepumerp
MHOTrOyroyibHuKa. [IoHsTHE O BBIMYKIIBIX W HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBICHUS O PpaBEHCTBE QUIYp, HUX PACIOJIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoeHuss. MHCTpyMEHTHI 1JIsI U3BMEPEHUM U TOCTPOCHUM.

TpeyroabHuku

Buzasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, MPSIMOYTOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEIpEHHBIE, pPAaBHOCTOpOHHME. Meanana, OuccekTpuca M BBICOTA
TPEYTOJIbHHUKA.

PaBenctBo TpeyronbHUKOB. IlepBblii W BTOpOM NPHU3HAKKM PpPAaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM U UX cBoiicTBa. IlpusHak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil Mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIYy CTOPOHAMH W yrjaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE JOMaHOM.

Cummetpuunbie  Qurypsl. (OCHOBHBIE CBONCTBa OCEBOM CHMMETPHH.
[IprMepbl CHMMETPHH B OKPYKAIOILIEM MHPE.

IMapasanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSMBIX, HCTOPUUYECKUE CBEIEHMS O nocrynare EBknmmna u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoMCTBa U
MIPU3HAKH NapajuleNbHbIX NpsAMbIX. CymMMa yIJIOB TpEyrojbHUKA. BHEmHME yribl
TpeyroysibHUKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

[Ipu3Haku paBeHCTBAa NPSMOYTOJIBHBIX TPEYTrOJbHUKOB. llepnennukyisp u
HakJIOHHasA. CBOMCTBO MeuaHbl PSMOYTOJIBHOTO TPEYTOJIbHUKA, IIPOBEIEHHON K
runotenyse. [IpsMoyroiabHbIi TPEYTroJIbHUK C YIiioM B 30°.

OKpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTp,
paguyc, nMaMeTp, XOpAa, UX CBOMCTBA. B3aMMHOE pacmosioKEHUE OKPYKHOCTH U
npsmoil. KacarenbHass M cekyliass K OKpYXHOCTH. OKpPYHOCTb, BIIMCAaHHAas B
yrou. [IpocTeiime mocTpoeHus ¢ MOMOIIBIO [IUPKYJIS U JTMHEHKH.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMeTpUIECKUX MECT
TOYEK HA TUIOCKOCTH. bUCCEKTpHUCa yIia U CEpEAUHHBIN NIEPIICHANKYJIIAP K OTPE3KY
KaK TeOMEeTpUYecKue Mmecta TodeK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeToa reoMeTpruIecKX MECT TOYEK MPH PEIICHUH I'€OMETPUUECKUX 3a/1a4.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA U JUHEHKH

Hctopuueckue cBeaeHus. OOOCHOBaHUSA MPOCTEHIIMX MOCTPOEHUM, 3TaIlbl
34141 HA MIOCTPOEHUs, PEIIEHUE 3a7a4 Ha IOCTPOECHNUE LIUPKYJIEM U JINHENKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[lapannenorpamm, ero mNpu3HaKW U cBoWcTBa. [IpAMOyTroiabHUK, pPOMO,
KBaJpaT, UX MpU3HAKK M cBoiicTBa. Tpameuus. PaBHoOenpeHHas Tpameuus, €€
cBOMcCTBa M npu3Haku. [IpsmoyronbHas tpaneuus. CpenHss TUHUSA TPAIICLHH.

CpenHsast nUHUSL TPEYroJbHUKA. MeToj yIBOCHUSI MEIHAaHbl TPEYTrOJbHHKA.
Teopema o nepeceyeHN MeIUAH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPOMOPUUOHAIBHBIX OTpe3kax. Teopema
BapuHbpoHa 1151 IPOU3BOIBHOTO YETHIPEXYTOJIBHUKA.

[{eHTpallbHO-CUMMETPUYHBIE (PUTYPHI.

IMoxoome

[Togobue TtpeyronbHUKOB, Kodpdunuent nomodus. I[lpuzHaku nomoOus
TpeyroabHUKoB. [IpuMeHeHue mMoa00usT MpU PEHICHUH TEOMETPUUECKUX U
MPAKTUYECKUX 3a/1a4.

ILiowans

[Tonsitue o mmomanu. CBOWCTBA IUIOMIANEH TEOMETPUUYECKHX (UTYP.
[Ipocreiimme GopMyIbl IS IO TPEYTOIbHIKA, MapauieiorpaMma, pomoa u
Tpanenuu. [lnomanu nogoO6HbIX puryp. OTHOIIEHHE MJI0IIAeH TPEYTOJbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa npu pemeHun
MPAKTUYECKUX 33/1a4.

DJIeMeHTbl TPUTOHOMETPUH

CHuHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPSIMOYTOJIbHOIO
TpeyrojbHuka. Tpuronomerpuueckue ¢yukinuun yriaos B 30°, 45° wu  60°.
[IponnopuHOHAIBHBIE OTPE3KH B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YIibl 1 4eThIPEXYT0JIbHUKH, CBA3AHHbIE C OKPYKHOCTHIO



BrnucaHHble M IEHTpaJbHBIE YTIJIbI, YrOJd MEXKIYy KacaTEIbHOM M XOPIOW.
Yrnel Mexay XOpJaMH M CEKyLIMMHU. BIHCcaHHbIE W ONMCAaHHBIE OKPYXKHOCTHU
TPEYroJIbHUKA M YeTBIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIMCAHHOIO
4eTBIPEXYTrOJIbHAKA. B3auMHOE pacnosiokeHue IBYyX OKpykHocTed. Kacanwne
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemenue TpeyroJibHUKOB

Cunyc, KocuHyc, Tanredic yriaoB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXkAecTBo.  Popmynsl  npuBeacHus.  PemieHune
TPEYroJILHUKOB. TeopeMa KOCHMHYCOB M  TeopeMa CHHYCOB. PemieHue
MPAKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUUECKOM ONTUKH.

Tpuronomerpuueckue  QopMynbl  uid  IUIOMIAJAW  TPEYroOJIbHHKA,
napajuiesnorpamma, pomb6a, tpaneuuu. dopmyna I'epona. Popmyna momaau
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IHoxoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYrOJbHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEACHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOMU3BEICHUHU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOM. [IpruMeHeHne Ipu penieHur reoOMETPHUYECKUX
3agad. Teopembl UeBbl 1 Menenas. [londatue o romoreTru.

MeTtoa kKoopauMHaT

VYpaBHeHUE NpAMOW Ha TJIOCKOCTU. YTJIOBOM KOA(M(UIMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKHH cMbIcH. [lapamienpHOCTh W NEPHEHAMKYJISIPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHeHue OkpyxHOCcTH. HaxokneHune mnepecedeHuid OKPYKHOCTEW U
NpsIMBIX B KoopauHaTax. PopMyna paccTOSIHUS OT TOYKHU A0 mpsimoit. Ilnomans
napajjieiorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOM ILJIOILA[IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3aj1ayax.

BekTopsl

BekrTopbl Ha miockoctu. ClOKE€HHME W BBIUMTAHHE BEKTOPOB — IMpaBUiia
TPEYroJIbHUKA U NapajjiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BekTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHO)XEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IIEHTP Macc.

[lonarne o Oasuce (Ha TMIOCKOCTH). PasyiokeHus: BEKTOPOB IO 0Oasucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, I'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHBHOCTh CKaJsPHOTO IPOU3BEACHUS.
CkansipHO€ TPOW3BEACHUE M MNpOeHUpoBaHHE. [IpUMEHEHuEe CKaIIpHOro



IIPOM3BEACHUS BEKTOPOB Ul HAxXOXKIEHUSA [JUIMH M yriaoB. Pemenwne
T€OMETPUYECKHX 3a1a4 C IIOMOILIBIO CKAJIIPHOTO IMPOU3BEACHUS.

JlJIMHA OKPY/KHOCTH M INIOLIAAb KPYyra

[IpaBunpHBIE MHOrOYroiapHUKM. [InuHa OKpyxHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkHocTeil. Ilmomane xpyra,
ceKTopa, cermeHTa. Mctopudeckue cBeeHrs 00 M3MEpEHUH IJIMHBI OKPYKHOCTHU U
IUIOLIAAHU KpyTa.

JIBMKeHUs TUIOCKOCTH

LlenTpanpHas cummerpus. LleHTpanbHO-cuMMeTpuuHble (purypsl. [IoBopoT.
OceBasg cummerpusa. Purypsl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsiTue nBHXEeHHS W ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBienus
CUMMETPUM B IPUPOJE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommozunmu
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reOMeTpUUEcKUX 3a7adax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHMs IPOrpaMMbl 10 MaTeMaTHKE
XapaKTEPU3YIOTCS B 4aCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K TMPOHUIOMY W HACTOSLIEMY POCCHUHUCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN TpaXKJIaHUHA U PEAU3aLUU €TI0
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KEHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIIEHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTUYECKOIrO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM IS yCNEMHON MNpodeccrOHaIbHOM
JESTEJIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MMOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIATAHMSI:

CIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIECHUN, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEel HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATETbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYeCKON HayKu Kak cdepbl UelI0BEYECKOM
NEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOH KakK CPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEOBATEIBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :



FOTOBHOCTBIO MPHUMEHSITh MATEMATUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA PpPeQICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OIMOKY M TaKOTO e IIpaBa JIPyroro 4yeaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaloIleH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJCACTBUM JIsi OKPYXAIOUIEH Cpeibl, OCO3HAHHEM
1J1I00aJIbHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM U MMyTEeH UX pPelIeHus,

8) ajanTanum K M3MEHAKINMMCH YCJOBHSAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEOINPEIACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUTIOTE3bI 00 00BEKTAX U SABJICHUSX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIICTCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MIPUHAMAEMbIC pEIICHUs] W JeHCTBHS, (OpPMYJIHPOBATH M OICGHMBATh PHUCKH U
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3zoBble JJornueckue aelicTBUA:

BBISIBIIATH M XApPaKTEPU30BATh CYLICCTBCHHBIE TMPU3HAKH MAaTEMATUYECKUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMU, (HOPMYIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCU(UKAIUH,
OCHOBaHWsI 711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIN3a;



BOCIPUHUMATh,  (OPMYyIUPOBaTb U  MPeoOpa3OBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpeiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHUI;

JieNaTh BBIBOJBI C HCIOJIB30BAaHHWEM 3aKOHOB JIOTHUKH, JCAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIEHHUSA, BbIOMpaTh HauOoliee MOAXOASAMMA ¢ y4ETOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATENbCKUIT WHCTPYMEHT IO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  IMpoOiIeMy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh HCKOMOE M JlaHHOe, (OpMUPOBATh TUIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

OPOBOAUTH M0 CAMOCTOSITENIFHO COCTABJIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4YeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHHS M BBIBOJBI MO PE3YJIbTaTaM
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPETNOJIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWHGOPMAIWMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

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

BbIOMpaTh (QopMy mpeacTaBieHUss HWHPOpPMAMKM W WIUIIOCTPUPOBATH
pelnraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOW TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU TIO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyITUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



BOCIIPUHUMATH U (JOPMYJIMPOBATH CYXKIACHHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THMCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJYy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/¢ OOCYXXIIEHUS 3a/J1aBaTh BOIMPOCHI MO CYIIECTBY 00CYKIaeMOUl TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KUBaTh pa3jIMuue W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (dopme
dbopMyIHpPOBaTh Pa3HOTIACHS, CBOM BO3PAXKCHIS,;

IPEJICTABISITh Pe3yIbTaThl PEIICHUS 3a/1adM, SKCIICPUMEHTA, UCCIICOBAHHUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHH;

MOHUMATh M HCIOJIL30BaTh MPEUMYINECTBA KOMAHJAHOW W MHAUBUIYAIbHOU
paboThl MpU pEIICHWHM Y4YEeOHBIX MaTEMaTHYECKUX 3aJad, NPUHUMATh IeJb
COBMECTHOW JEATEIHHOCTH, TUIAHMPOBATH OPTaHW3AIMI0 COBMECTHOH paboTHI,
pacnpenemnsaTh BUILI padOT, JOTOBAapHBATHCS, OOCYXKIATh MPOIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IpyNmoBbIX ¢opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYpPMBD» W UWHBIE); BBINOJHATh CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIEHAMH KOMAaHIbI, OIICHHBATh
KaueCcTBO pe3yjbTaTa M KadyeCTBO CBOETO BKJIada B OOMmUH pe3yiabTaT 10
KpUTepusiM, ChOpPMYITUPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUsl B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pEHIeHUs 3aJaud (WU €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
pemIeHui ¢ y4éTOM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMM CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBAILIMU U pedIiekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS LEIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTBITY;

BBIPAXaTh AMOLUHU TPU U3yYECHUH MaTeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konIty 00ydenus B 7 Kiaacce 00yJaromuiics MOIyduT CIETYIOIINUE TPEeIMETHBIC
pPE3yIbTaTHI:

Pacnio3HaBaTh HM3yY€HHbIE TIE€OMETPUYECKHE (UTYpbI, ONPEAENATh UX
B3aMMHOE paCIOJIOKEHUE, H300paxkaTb I'€OMETpPUUECKHE (UTYpBI, BBIIOJIHATH
YEpTEXKU MO YCIOBUIO 3anaud. M3mepsATh JNMHEHWHBIE W YIJIOBBIE BEJIMYHHBI.
Pemats 3a1a4m Ha BEIYUCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YIJIOB.

JlenaTp NPUKUAKY U OLIEHKY JMHEWHBIX W YTJIOBBIX BEJIWYUH INPEIMETOB B
peaslbHOM KU3HHU, pPa3MepoB NPUPOIHBIX OOBEKTOB. PasnuuaTh pas3Mepsl 3THX
OOBEKTOB 1O MOPSAAKY BETUUHHBI.

CTpouTh 4epTeXKHU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BATH
IPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJLHUKOB IIPU PEILICHUH 3ajau.

[IpoBOAUTE JOTMYECKUE PACCYKAECHUSA C UCIIOIB30BAaHUEM I'€OMETPUYECKUX
TEOPEM.

[lonp30BaTbCAd MpPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEAMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYIOJIBHOTO
TPEYTOJIbHUKA, B PELICHUN F€OMETPUYECKUX 3aa4.

Omnpenensts napajijieIbHOCTb MPSAMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMM cexkymas. OnpeaensaTe napauieJbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTrOU MPSIMOM.

PemaTe 3a1aumn Ha KjeT4yaTol Oymare.

[TpoBOAUTH BBIUMCICHHUS U HAXOJUTh YHCIOBbIE M OYKBEHHbIE 3HAUCHUS
YyIJIOB B TEOMETPUYECKMX 3aJadax C MCIIOJb30BAHUEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEUECHNH JBYX MAPAJUIEIBHBIX MNPSAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4M HA HAXOXIECHUE YIJIOB.

Brnanerr monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYIAP K OTPE3KY KaKk T€OMETPUUECKHE
MecTta Touek. [loap30BaThCs MOHATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEIICHUU 3a]1a4.



@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JIHAMETpa
OKPYKHOCTH, YBEPEHHO BIAJETh UX CBOMCTBAMH. Y METh JOKA3bIBAaTh U NPUMEHSTh
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

Brnagets MOHATHEM OMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh € MeHTp. Jloka3pIBaTh U UCIOJIB30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCA B OAHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

BrnaaeTes noHsATHEM KacaTeIbHOW K OKPYKHOCTH, MOJIb30BaThCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTeIbHOW U pajauyca, MPOBEAEHHOTO K TOUYKE KacaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIAEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a/1a4.

Jloka3plBaTh W NPUMEHSATh MPOCTEUIINE TEOMETPUUECKHE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE MMOCTPOEHHUS C TTOMOIIBIO IUPKYIS U
JIMHEWKHU.

K koHnmy oOyueHus B 8 Kkiacce oOydaromuiicss TONY4YHUT CIEAYIOLIUE
peIMETHbIE PE3YyJIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHIBI YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
MOJIb30BAaThCS MX CBOMCTBAMH NPU PEIICHUH T€OMETPHUYECKHUX 3aaad. Pasnmuyats
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0Oa u npsMOyrojbHUKa, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NPU PELUICHUH F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOWCTBA TOUYKHU MEPECEUEHUSI MEIMAH TPEYroJbHUKA (LEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnagetrs moHsTHEM CpelHEN JUHUM TPEYroJIbHUKA M Tpareluu, TPUMEHATh
UX CBOWMCTBA MpU pEHIeHHH TeOMEeTpUYecKuX 3aaad. lcmonb3oBaTth Teopemy
daneca u TeopeMy O IPONOPLUUOHATIBHBIX OTPE3KaX, IPUMEHATh UX JUIS PEILICHUsS
MPAKTHYECKHX 3ajad.

Pacnio3HaBaTh IIEHTpabHO-CUMMETPUYHBIE (UTYPHl U HCIOJIB30BaTh MX
CBOWMCTBA MPH PEIICHUN 33]1a4.

Brnanets moHsTHSMH TMOA00WS TPEYroJIbHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJI0OHBIX TPEYrOJIbLHUKOB. MIMETh MpencTaBieHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoAoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKaAMU
no00us TPEYroJIbHUKOB TPU PEIICHHH TeOMETpUYecKuX 3amad. J(okas3piBaTh u
IPUMEHATH OTHOLIEHUS MPOMOPLUUOHATIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOKOOME B MPAKTUUYECKUX 3aauax.

BeiBomuTte W ucnonp3oBaTh mpocTeiimue  GopMynbl AN IUIOLIAAU
TPEYrojbHHUKA, NapaieaorpaMma, poMoa 1 Tpanenuu. Berauciuare (pasnuyHbIMU
cnocobaMy) IUIOUIa[b TPEYroJbHUKA M IUIOIIAJM MHOTOYTOJbHBIX (UTYp
(monb3ysich, TA€ HEOOXOAWMO, KaJIbKYJISATOPOM). 3HATh OTHOIICHHE IUIOMIAeH



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

[Tons3oBatbess Teopemoii [ludaropa anms pemieHuss TEOMETPUUYECKUX U
IpaKkTUYeCKux 3anad. CTpPOUTh MaTEMaTUYECKYyH0 MOJEIb B IPAKTHYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJIUHBI.

Biagerp mMOHATHEM BIMCAaHHOIO M LEHTPAIBHOIO YIUIA, YIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIMCAaHHOW OKPYKHOCTH TPEYIOJIbBHUKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3aa4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHUEM MOAO0OMS WU TPUTOHOMETPUM (MOJB3YACh, A€ HEOOXOIHUMO,
KAJIbKYJISITOPOM).

K koHIity oOy4yeHus B 9 kjacce o0y4aromuiics MOTyYuT CIASAYIONIUE MPEIMETHbBIC
PE3yJbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
IOMOUIBIO Pa3IMYHbIE DJIEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pEeLIeHHe
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) ITUHBI
Y YTJIbl [Tl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMysiaMH MPUBEACHHUS U1 OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKZCCTBOM JUI HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX IS
HAXOXKJEHUS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYrOJIbHUKOBY),
IIPU PELIEHWH TE€OMETPUYECKUX 3a1ad. [IpuMEHATh MOIydeHHBIE 3HAHHS IIPU
peLIeHNHN NTPAKTUYECKUX 3a4a4.

[IprMEHATH TPUTOHOMETPUIO B 3a1a4aX HA HAXOXKJICHUE IUIOLIAIN, BBIBOIUTD
U BIIQJIETh TPUTOHOMETPUYECKUMHU (POpMyJNaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tpamnemuu, BEIBOJAUTh U TpUMEHATh hopmyny ['epoHa u
bopMyy JUIs TUIONIAAM BBITYKIIOTO YEThIPEXYTOJIbHUKA.

NmMers 1npeacTaBieHHE O TOMOTETHM, IPUMEHATh B  IPAKTUYECKUX
CUTyalUsX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu peleHuu 3a1ay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIJlaX, YIJAX MEXAY XOpIaMH
(CeKyIIMMM) U yTJIe MEXAY KacaTeJIbHOM U XOPAOW ITPU PEIIEHUN T€OMETPUYECKUX
3amad. Jloka3plBaTh U IPUMEHATb TEOPEMBI O NMPOU3BEICHUM OTPE3KOB XOpIH, O
IIPOU3BEACHUM OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C YpaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Bianers NOHATUSMU YriaoBoro kKod(pduiueHta u
CBOOOJHOTO 4JI€HA, MOHUMATh HUX TEOMETPHUYECKHUH CMBICI U CBSI3b YIJIOBOTO



ko3 duIueHTa ¢ BO3pacTaHWEeM U YObIBAaHMEM JHMHEWMHON (QYHKIUH. YMETh
pemaTte METOAOM KOOPAMHAT 3a7adM, CBS3aHHBIE C MApPAJUIEIBHOCTBIO U
NEPIECHINKYJIIPHOCTBIO MPSAMBIX, NEPECEYECHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
[IEpECEUYCHUs.

BeiBoIUT M BIAAETh YpPAaBHECHUEM OKPYKHOCTHU. Mcmonb3oBaTh MeETOX
KOOPAMHAT Ul HAXOXKICHHUs IEPECEUCHHUUM OKPYKHOCTEM M MNpsMbIX. Braners
dbopMynaMu paccTOSHUS OT TOYKH JO MPSMOM, IUIOHIaAM MapajuieiorpaMma B
KOOpAMHATAaX, UMETh MOHATHE 00 OpPUEHTHpPOBaHHOM Mowmwaau. lloab3oBaTbes
METOAOM KOOpAMHAT Ha IUIOCKOCTH, IIPUMEHATb €ro IIpU  pELICHUU
FEOMETPUYECKUX U IIPAKTUYECKUX 3anad. lIpumeHATsr Meron KoopauHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7adax.

Bianerp moHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh W BBIYUTATh BEKTOPHI,
YMHOXaTb Ha 4YMCJIO, BIAJETh IPaBUIaMU TPEYTrOJbHHUKA U IapajljiesaorpaMma.
Biianerp NpakTUYECKUMU HMHTEPIIPETALUAMU BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMH BEKTOpa. BnaaeTe CI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YUCJIO B KOOPINHATAX.

Nmetp npencraBienue o 0asuce (Ha MIOCKOCTH). PackiiaapiBaTh BEKTOPHI 110
O0asucy. PackiagpiBaTh BEKTOpPHl CHJI € TIOMOIIBIO IPOCLUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOLICHUM. IIpUMEHATH IOIMydYeHHbIE 3HAaHHUS B
MPOCTEUIINX (PU3NYECKUX 3a/1a4ax.

Branerp MOHATHEM CKalSpPHOTO NPOU3BENECHUS BEKTOPOB, IOHUMATh €T0
F€OMETPUYECKUM CMBICII U YBEPEHHO IIOJIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BENEHUS
U €ro CBA3b C IPOELUpOBaHUEM. IIpUMEHATH CKAJSIPHOE MPOU3BEICHUE BEKTOPOB
JUIS. HaXOXKIEHUs JUIMH U YrioB. PemaTe reoMeTpuyeckre 3anadd C MOMOUIBIO
CKAJIIPHOTO Ipou3BeneHus. Vcrnonp30BaTh CKaIsPHOE MPOU3BEAECHUE BEKTOPOB B
anredpandeckux U (pU3ndecKux 3agavax.

Bianers NMOHATUAMH NMPABWIBHOTO MHOTOYTOJBHHKA, JUIMHBI OKPYKHOCTH,
JUTMHBI yTH OKPYKHOCTH M PAaJUaHHOM MEPBI yTIila, BBIYUCIATH UIOMIAAb Kpyra U
ero yacted. [lonumare cmbicn yucna m. [IpuMeHATH MOTydYEeHHBIE YMEHHUS NPU
pelIeHUN TPAKTUYECKUX 3a7ad. 3HATh UCTOPUYECKHUE CBEACHUSI 00 M3MEpEHUU
JUTMHBI OKPYKHOCTH U ILTOIIAAU KPYTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxonuth ocu, LEHTPhl CUMMETpUM (UTYp, LEHTPHl TOBOPOTA, HAXOIUTh
KOMITO3UIIMM TPOCTEHIIMNX MpeoOpa3oBaHuid. [IpuMeHATh NBMXKEHHUS TUIOCKOCTH
IIPU PEILIEHUU T€OMETPUYECKUX 3a/1a4.

[IprMEHATh NONMYyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MATEMATUYECKHUE
MOJENH U1 3a/1a4 PEATBHOU KU3HU U MMPOBOJANUTH COOTBETCTBYIOIIME BHIYUCIICHUS



C MPUMEHEHHEM IMOAO0OMS M TPUTOHOMETPUYECKUX (PYHKIMHA (TOJB3YSICh, TIE
HEOO0XOMMO, KaJbKyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJleKTpoHHbIe (LM (poBbIE)

Ne ni/m KonTpoJbHbIE
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI
Hauana reomerpuu. IIpocreitmme
1 reoMeTpuyeckue GUrypsl U UX CBOMCTBA. 28 1 https://resh.edu.ru/subject/17/
N3mepenne reoMeTpuuecKrux BEIMUYHH
2 TpeyronbHUKH 19 1 https://resh.edu.ru/subject/17/
I1 .
3 ApAIICIEHOCTE. CYMMA yIIIoB 15 1 https://resh.edu.ru/subject/17/
MHOT'OYTI'OJIbHUKA
IIpssMOyTONIBHBIE TPEYTONIBHUKH 0 https://resh.edu.ru/subject/17/
5 I'eomeTprueckne HepaBeHCTBA 1 https://resh.edu.ru/subject/17/
OxpyxHocTb. 'eomeTpuyeckue mecra
6 To4eK. ITocTpoeHus ¢ moMOIIBIO HUPKYJIS 18 1 https://resh.edu.ru/subject/17/
Y JIMHEWKH
I1
7 OBTOP erue, 0000menme, cHcTeMaTH3AIA 10 1 https://resh.edu.ru/subject/17/
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6




8 KUIACC

KoauuecTBO 4acoB

Nenm/m  HamMeHoBaHMe pa3iesioB U TeM MPOrpaMMbl Beero Kontposabnbie IlpakTHueckue
padoThI padoThI
1 YeTpIpEXyroJbHUKU 22 1
2 [Tomo6ue 16 1
3 [Tnomans 16 1
4 Teopema [Iudaropa u Havana TPUTOHOMETPUHU 18 1
5 VYTIIbl ¥ 4eTHIPEXYTOIBHUKH, CBSI3aHHBIE C 20 1
OKPY>KHOCTBIO

6 [ToBTOpeHUe, 06001IeHNE, CHCTEMAaTH3aIUs 3HAHU I 10

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0




9 KUIIACC

Kosau4yecTBo 4yacoB
Ne ni/m HaumeHnoBaHue pa3/esioB U TeM MPOrPaMMBbI Beero Konrpoabnsie IIpakruueckue
padoThI padoThI

1 Pemenue TpeyroibHUKOB 22 1
2 [Tomo6ue TpeyroasHUKOB 12 1
3 Meroa KoopAauHAT 10 1
4 BexTopsl 20 1
5 JlivHa OKPY>KHOCTH U ILJIOIIAAb KpyTa 16 1
6 JIBMOKEHUS IITIOCKOCTH 10
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUH 12 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne i/

Tema ypoka

I/ICTOpI/IH BO3HUMKHOBCHUA U
Pa3BUTHUA TCOMETPUU

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIE
padoThI

DJleKTPOHHbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcbl

https://resh.edu.ru/subject/17/

HavanbHbie OHATHS TEOMETPUH.
Touka, npsiMasi, OTpE30K, JIy4d

https://resh.edu.ru/subject/lesson/7284/start/250330/

HaganbHble TTOHSATHS TreoOMCTpHHU.
Touka, nnpsimMast, OTPE30K, J1y4

[TonsTre 06 akcrome, Teopeme,
JI0Ka3aTeNbCTBE, ONpEACIICHUH,
CBOWCTBE, IPU3HAKE

B3anmHOe pacnonoxeHue ToUYeK Ha
npssMoi. ismepenune JUuIMHbI
OTpe3Ka, PACCTOSHUE MEKIY
TOYKaMHU

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

B3aunmHOe€ pacronoxeHue To4eK Ha
npsiMoii. 3mepenne ninHbI
OTpe3Ka, PACCTOSHUE MEXKIY
TOYKaMHU

https://resh.edu.ru/subject/17/

B3aumHOe€ pacronoxeHue To4eK Ha
npsiMoii. 3mepenne ninHbI
OTpe3Ka, PACCTOSHUE MEKIY
TOYKaMHU

https://resh.edu.ru/subject/17/

[TonynnockocTs 1 yroi. Buasl

https://resh.edu.ru/subject/17/




yrioB. 3mepeHue BeIUMYUH YIiIoB

[TonynnockocTs U yroi. Bubl

9 https://resh.edu.ru/subject/17/
yrioB. M3mMepenue BeIMunH yrioB

10 Hosmynnockocts i yron. Bt https://resh.edu.ru/subject/17/
yrioB. M3mepenue BeJIM4rH yrioB
BeprukanbHble 1 CMEKHBIE YIIIBL. https://resh.edu.ru/subject/lesson/7287/start/249699/

11 [TapannensHbie 1 https://resh.edu.ru/subject/lesson/7288/start/250072/
MEPICHIUKYIIIPHBIC TPSIMbIC https://resh.edu.ru/subject/lesson/7299/start/296526/
BepTI/IKaJ'ILHBIe " CMCIKHBIC YI'JIbIL.

12 [TapannensHbie 1 https://resh.edu.ru/subject/17/
NEPpNCHAUKYIISAPHBIC IIPAMBIC
BepTI/IKaJIBHBIG U CMCIKHBIC YIJIbIL.

13 [TapamnensHbie U https://resh.edu.ru/subject/17/
MEPIECHINKYIIPHBIE IIPSIMBIE
BepTI/IKaJ'II)HI)Ie 1 CMCIKHBIC YTJIBI.

14 [TapamiensHble 1 https://resh.edu.ru/subject/17/
NEPIEHIANKYIISIPHBIE TIPSIMbBIE
BepTI/IKaJ'IBHBIe " CMCIKHBIC YI'JIbIL.

15 [TapannensHele n https://resh.edu.ru/subject/17/
NEPIEHANKYIISIPHBIE TIPSIMbBIE

16 buccekrpuca yria https://resh.edu.ru/subject/lesson/1292/

17 buccekrpuca yrna https://resh.edu.ru/subject/17/

18 buccekrpuca yria https://resh.edu.ru/subject/17/

19 HOMaHafL Buet omanpix. Jlimsa https://resh.edu.ru/subject/17/
JIOMaHOH

20 HOMaHaiL Brer nomanerx. Jlnna https://resh.edu.ru/subject/17/
JIOMaHOU

21 MHuoroyronsauku. [Iepumerp https://resh.edu.ru/subject/17/




22

23

24

MHOI'OYIr'OJIbHHUKA. Ilonsrue o
BBIITYKJIBIX U HCBBIITYKJIBIX
MHOT'OYT'OJIbHUKAX

MuoroyronsHuku. [lepumetp
MHoroyrojsHuka. [lonstue o
BBIMYKJIBIX U HEBBITYKJIBIX
MHOT'OYTOJIbHUKAX

MuoroyronsHuku. [lepumerp
MHOroyrojeHuka. [lonstue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOI'OYTOJIbHUKaX

MuoroyronsHuku. [Tepumetp
MHOroyrojesHuka. [lonstue o
BBIITYKJIBIX U HEBBIIYKJIBIX
MHOT'OYTOJIbHUKAX

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

25

MuoroyronsHuku. [Tepumetp
MHOTroyroibHuka. [TousTue o
BBIITYKJIBIX U HEBBIIYKJIBIX
MHOT'OYTOJIbHUKAX

https://resh.edu.ru/subject/17/

26

HNHCTpyMEHTHI 111 U3BMEPEHUH U
ITOCTPOEHUH

https://resh.edu.ru/subject/17/

27

28

HNHCcTpyMEHTBI U1 U3BMEPEHUN U
ITOCTPOEHUHN

KonrponsHas pabora no Teme
"Havana reometpun. IIpocreiimmue
reoMeTpruecKue GUrypsl U Ux
ceoricTBa. M3mepenue
reoMerpuyeckux ¢puryp"

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/




MCI[I/IaHa, 6I/ICCCKTpI/Ica M BBICOTa

29 https://resh.edu.ru/subject/lesson/7290/start/296364/
TPEYroJbHUKa

30 Memmana, buccekTpuca u BIcoTa https://resh.edu.ru/subject/17/
TPEyroJIbHUKA

31 PaBeHCTBO TpeyrojabsHUKOB https://resh.edu.ru/subject/17/

32 TepBbili 1 BTOPOH MpH3HaKH https://resh.edu.ru/subject/lesson/1419/
paBEHCTBA TPEYTOJILHUKOB
n N o

33 CPBBIH 1 BTOPOU HpH3HAKH https://resh.edu.ru/subject/lesson/1364/
paBEHCTBA TPEYTOJILHUKOB

34 Hepspiit 1 BTOpOI HpH3HAKH https://resh.edu.ru/subject/lesson/1427/
paBEHCTBA TPEYTOJLHUKOB

35 Hepswiit 1 BTOpOH MpH3HAKH https://resh.edu.ru/subject/lesson/1369/
paBEHCTBA TPEYTOJILHUKOB
n o o

36 CPBBIH 1 BTOPOU HpH3HAKH https://resh.edu.ru/subject/17/
paBEHCTBA TPEYTOILHUKOB

37 PaBHOqupeHHHe TPEYTOTLHHIKH 1 https://resh.edu.ru/subject/lesson/1423/
HUX CBOICTBA

38 PaBHOqupeHHHe TPEYTOTEHIKI 1 https://resh.edu.ru/subject/lesson/1239/
HUX CBOICTBa
P

39 aBHOqeﬂpeHHHe TPEYTOTLHHKH 1 https://resh.edu.ru/subject/lesson/1347/
HUX CBOICTBA
IT

40 PH3HAK PaBHOOCIPEHHOTO https://resh.edu.ru/subject/lesson/1281/
TPEYTroJIbHUKA

41 IpusnaK pasnodeapenHoro https://resh.edu.ru/subject/lesson/1367/
TpEeyroJbHUKA
T 7| .

42 PETHH TIPH3HAK pABCHCTRA https://resh.edu.ru/subject/lesson/1424/
TPEYrOJIbHUKOB

43 Tperuii npu3HaK paBeHCTBA https://resh.edu.ru/subject/lesson/1370/




TPEYroJIbHUKOB

Tperunii npu3HaK paBeHCTBA

https://resh.edu.ru/subject/lesson/1414/

44 TPEYroJIbHUKOB https://resh.edu.ru/subject/lesson/1278/
@urypsl ¢ 0CEBO CUMMETPHUEH.

45 [Ipumepsl cuMMeTpuH B https://resh.edu.ru/subject/17/
OKpY>KaroIieM MHupe
@urypsl ¢ 0CEBOIl CUMMETPHEH.

46 [Ipumepsl cummeTpun B https://resh.edu.ru/subject/17/
OKpY’KaroIieM MHUpe
K 0

47 " OHIPOILHAT P ?, OTa O TEME https://resh.edu.ru/subject/17/

TpeyroapsHuKH

48 [TapamiensHOCTh MPSMBIX https://resh.edu.ru/subject/17/
0):10) i

49 BOUCIBA 1 IPHSHAH https://resh.edu.ru/subject/lesson/1237/
napauIeNbHBIX TPSIMbIX
Csoit )

50 BOHICTEA M MphsHar https://resh.edu.ru/subject/lesson/1279/
napauIeNbHBIX TPSIMbIX

51 CBoficTBa i MpH3HAKH https://resh.edu.ru/subject/lesson/1238/
nmapalyICJIbHBIX IMPAMBIX

52 CBoficTBa i MpH3HAKI https://resh.edu.ru/subject/lesson/1345/
MapauIeNbHBIX TPSIMbIX
Croii

53 BOMCTRA I TIpHSHarH https://resh.edu.ru/subject/17/
MapauIeNbHBIX TPSIMBIX

54 CBoficTsa 1 MpH3HaKH https://resh.edu.ru/subject/17/
mapalyICJIbHBIX IMPAMBIX

55 CymMma yriioB TpeyrojibHUKa https://resh.edu.ru/subject/lesson/1280/

56 CyMMa yTiioB TpeyroJibHHKa https://resh.edu.ru/subject/lesson/1245/

S7 Buemnue yrisl TpeyrojabHUKa https://resh.edu.ru/subject/lesson/1346/




58

59

Buemrnue yriel TpeyrojibHUKa

CymMma BHYTpPEHHHX YIJIOB
MHOI'OYTOJIbHUKA U CyMMa
BHEIIIHUX YTIJIOB BBIITYKJIOTO
MHOT'OYTOJIbHUKA

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

60

CymMma BHYTpPEHHHX YIJIOB
MHOT'OYI'OJIbHUKA U CyMMa
BHEIIIHUX YIJIOB BBIITYKJIOTO
MHOT'OYTOJIbHUKA

https://resh.edu.ru/subject/17/

61

CymMma BHYTpPEHHHX YIJIOB
MHOT'OYI'OJIbHUKA U CyMMa
BHEILIHUX YIJIOB BBITYKJIOIO
MHOT'OYTOJIbHUKA

https://resh.edu.ru/subject/17/

62

63

64

KonTponbhas pabota no teme
"[MTapamnensHocTs. CymMMa yriioB
MHOTOYyTrojbHUKa"

IIpu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

ITpu3Haku paBeHCTBa
HPSIMOYTOJIBHBIX TPEYrOJIbHUKOB

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

65

66

67

[lepnenuKynsp ¥ HaKJIOHHAA

CBoOHCTBO MeTHAHBI
MPSIMOYTOJIBHOTO TPEYTOIbHUKA,
MPOBEIEHHOMN K TUIIOTEHY3€
CBOHCTBO MeTHAHBI
MPSIMOYTOJIBHOTO TPEYTOIbHUKA,
IIPOBEAEHHON K TUIIOTEHY3€

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

68

[IpssMOYTOIBHBIN TPEYTOJIBHUK C

https://resh.edu.ru/subject/lesson/1352/




yriiom B 30 rpagycoB

[IpsAMOYTONBHBIN TPEYTOJIBHUK C

69 https://resh.edu.ru/subject/lesson/1354/
yriiom B 30 rpagycoB
C )
70 OOTHOMICHI MENULY CTOPOHAMH https://resh.edu.ru/subject/lesson/1353/
U yIjIaMH TPEYroJjbHHUKa
C
71 OOTHOISHMA MEALY CTOpOHant https://resh.edu.ru/subject/17/
U yIJIaMU TPEYTOJIbHHUKA
HepaBeHcTBO TpeyroyibHUKA. https://resh.edu.ru/subject/lesson/1351/
72 " j
HepaBeHncTBo 0 qyiuHe J0MaHOK https://resh.edu.ru/subject/lesson/1418/
HepaseHnctBo Mexny
73 MEPIEHIUKYISIPOM U HAaKJIOHHOM. https://resh.edu.ru/subject/17/
PaccrosiHre OT TOUKM 10 TIpSIMOM
KonTponbnas pabota no Temam
74 "IIpsiMOyTONBbHBIE TPEYTOJIBHUKH ", https://resh.edu.ru/subject/17/
"I'eomeTpuueckue HepaBeHcTBA"
O )
75 pr)KVH OCTP, XOPART H JIMAMETPRT, https://resh.edu.ru/subject/17/
WX CBOWCTBa
O ) D) -
76 P y)KUH OCTR, XOPISL 1 AHaMETpH https://resh.edu.ru/subject/17/
UX CBOUCTBA
B3aumHoe pacnonoxenue
77 OXPYIIHOCTH H TIPAMOH. https://resh.edu.ru/subject/lesson/1348/
Kacarenbnas u cexymas k
OKPYXHOCTH
B3aumHoe pacnonoxenue
78 OXPYATHOCTH H TIPAMOH, https://resh.edu.ru/subject/17/
Kacarenbnas u cexymas k
OKPYKHOCTH
79 B3auMHoOe pacnosnoxeHnue https://resh.edu.ru/subject/17/




80

OKPY’>KHOCTH U IIPSIMOIA.
KacarenbHas u cexymas k
OKPY>KHOCTH

OKpy>KHOCTb, BIIUCAHHAS B YT'OJI

https://resh.edu.ru/subject/17/

81

82

83

OKpy’KHOCTb, BIIUCAHHAS B YIOJI

Ilonsrtue o rC€OMECTPUIYCCKOM MECTC
TOYCK. HpI/IMCpH IrCOMCTPUUICCKUX
MCECT TOYCK Ha ITIJIOCKOCTHU

ITonstue o IrCOMCTPHUUICCKOM MECCTC

TOYCK. HpI/IMepH IrCOMCTPUUICCKUX
MCCT TOYCK Ha IIJIOCKOCTHU

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

84

OnucaHHast OKpY>KHOCTb
TPEYrOJIbHUKA, €€ LIEHTP

https://resh.edu.ru/subject/17/

85

86

OrnucaHHast OKPY>KHOCTb
TPEYrOJbHUKA, €€ LIEHTP
Metox reoMeTpuYECKUX MECT
TOYEK IPU PEILIEHUU
FeOMETPUYECKUX 3a1a4

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

87

Meroa reoMeTpru4ecKuX MeCT
TOYEK IIPU PELIECHUU
F€OMETPUYECKHX 3a1a4

https://resh.edu.ru/subject/17/

88

Meroa reoMeTpru4eCKUX MECT
TOYEK IIPHU PEIIECHUN
r€OMETPUYECKHX 3a/1a4

https://resh.edu.ru/subject/17/

89

Merton 1 COMCTPHUYCCKUX MECT
TOYECK IIPU PCIICHUN
rCOMCTPHUYCCKUX 3aaa4d

https://resh.edu.ru/subject/17/

90

O6ocHOBaHMS TPOCTEUIITHX

https://resh.edu.ru/subject/lesson/1356/




91

92

93

IIOCTPOCHHM, ATAIIBI 337a4U Ha
IIOCTPOCHHUS, PELICHUE 3a/1a4 Ha
IIOCTPOCHUE LIUPKYJIEM U JIMHEUKON

O060cHOBaHMS POCTEHIITIX
[IOCTPOCHMUIA, ITAIBI 337a4U Ha
MIOCTPOCHHUS, PEIICHUE 33/1a4 Ha
IIOCTPOCHUE LUPKYIIEM U JIMHEUKOMN

KonTponbnas pabora no teme
"OkpyXHOCTb. ['eomeTpuueckue
MecTa Touek. [TocTpoenus ¢
MIOMOIIBIO HUPKYJIS U IMHEUKHU"

[ToBTOpenue u o0oOIIEHHE.
Pemenue 3amay,
WJUTFOCTPUPYIOLIUX CBS3H MEXY
pa3IMYHBIMU TEMaMU Kypca

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

94

[ToBTOpeHue u 060061IEeHNE.
Pemenue 3amay,
WUTIOCTPUPYIOIINX CBSI3H MEXKIY
pa3NUYHBIMU TEMaMH Kypca

https://resh.edu.ru/subject/17/

95

[ToBTOpeHue u 060061IEeHNE.
Pemenne 3amauq,
WUTIOCTPUPYIOIIUX CBSI3H MEXKILY
pa3NUYHBIMM TEMaMH Kypca

https://resh.edu.ru/subject/17/

96

[ToBTOpeHue u 06061IeHNE.
Pemenne 3amauq,
UJUTIOCTPUPYIOLIUX CBI3U MEXKIY
pa3IUYHBIME TEMaMH Kypca

https://resh.edu.ru/subject/17/

97

[ToBTOpEeHME M 06OOIIECHNE.
Pemenne 3amau,

https://resh.edu.ru/subject/17/




98

99

WJUTFOCTPUPYIOLIUX CBS3H MEXY
pa3IMYHBIMU TEMaMU Kypca

[ToBTOpEeHME M 00OOIICHNE.
Pemenne 3amau,
WUTFOCTPUPYIOIINX CBS3U MEXKTY
pa3IMYHBIMH TEMaMH Kypca

[ToBTOpenue u o0oOIIEHHE.
Pemenue 3amauy,
WJUTFOCTPUPYIOLUX CBS3H MEXY
pa3IMYHBIMU TEMaMU Kypca

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

100

[ToBTOpenue u o0oOIIEHHE.
Pemenue 3amay,
WILTFOCTPUPYIOIIUX CBSI3H MEXKIY
Pa3IUYHBIME TEMaMH Kypca

https://resh.edu.ru/subject/17/

101

102

Wrorosas koHTpoJibHas paboTa

[ToBTOpenue u o6oOIIEHHE.
Pemenune 3amay,
WJUTFOCTPUPYIOIINX CBSI3H MEKIY
Pa3IMYHBIMU TEMaMHU Kypca

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/




8 KUIACC

KoauuecTBO 4acoB

Ne Tema ypoka KoHTpoabHbIE
n/n Bcero
padoThI

1 [TapannenorpamMM, ero Npu3HaKku U CBOMCTBA 1
2 [Tapamrenorpamm, ero Npu3HAaKu U CBOMCTBA 1
3 [TapannenorpamMM, ero Npu3HaKku U CBOMCTBA 1
4 [Tapannenorpamm, €ro Npru3HaKu U CBOKMCTBA 1
5 [TapannenorpamMM, ero Npu3HaKku U CBOMCTBA 1
6 [IpsiMoyronbHUK, pOMO, KBaZpaT, UX MPU3HAKH U CBOHCTBA 1
7 [IpsiMoyroibHUK, poMO, KBaJpaT, X MIPU3HAKH U CBOWCTBA 1
8 [IpssmoyronbHUK, poMO, KBaJpatT, UX MPU3HAKU U CBOMCTBA 1
9 [IpsiMoyroibHUK, poMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA 1
10 CpenHsist TMHUS TPEYroJibHUKA 1
11 CpenHsist TMHUSA TPEyroJbHUKA 1
12 Tpanenus. PaBHoOenpenHas Tpamnenus, e€ CBONCTBA U IPU3HAKU 1
13 Tpanenus. PaBHoOeapenHas Tpamnenus, €€ CBONCTBA U IPU3HAKU 1
14 [IpssmoyronbHas Tpanenus 1
15 Cpennsis nuHus Tpanenun 1
16 Teopema darneca 1
17 Teopema daneca 1
18 Teopema 0 NpoONOpPIUOHATIBHBIX OTPE3KAX 1
19 Teopema o IPONOPITMOHATBHBIX OTPE3KAX 1
20 IlenTp Macc TpeyrojbHUKa 1
21 [leHTpanbHO-CUMMETPUYHBIE (PUTYPHI 1




22 Kontposbnas padota nmo teme "HUeThIpEXyrobHUKN" 1
23 [Tomo6ue TpeyroapbHUKOB, KO GHIHEeHT To100us 1
24 [TogoOue TpeyroJbHUKOB, KOADGUIIMESHT MO 100U 1
25 [Ipu3Haky mogo0ust TPEYroJbHUKOB 1
26 [Tpu3Haku mo100us TPEYTOIBHUKOB 1
27 [Ipu3Haky mogo0ust TPEYroJbHUKOB 1
28 [Ipu3naku no100us TPEYroabHUKOB 1
29 [Tpu3naku mo1o6us TPEYroIbHUKOB 1
30 [Tpu3Haku mMo100us TPEYTOIBHUKOB 1
31 [IpuMeHeHue moao0us MPU PEIICHUH MPAKTHYESCKUX 3a/1a4 1
32 [Ipumenenue no1o0Ust Py pelIeHUH IPAKTUUECKUX 3aa4 1
33 [IpuMeHeHue moao0us MPU PEIICHUH MPAKTHYESCKUX 3a/1a4 1
34 [Ipumenenue nmoooUst pH pelIeHUH TPAKTHUECKUX 3a7a4 1
35 [TpumeHeHne no00HS NPH PEILICHUH PAKTUYECKUX 3a/1a4 1
36 [Tpumenerne noo0us PH PEIICHHH TPAKTUIECKUX 3a/1a9 1
37 BBenenue nousaTus npeodbpazoBaHus Mo 00U U HOJOOHBIX (HUTYD 1
38 KontponsHas padora no reme "[lono0ue" 1
39 [Tonsarue momanu. CBOKWCTBA MIJIONIAICH TEOMETPUIECKUX (PUTYD 1
40 [Tonstre mnomaau. CBOKCTBA TUIOMIA/IEH TeoMeTpudecKux puryp 1
41 [Tonstue mmomaau. CBOWCTBA IUIOMIAICH TEOMETPHUECKUX PUTYD 1
42 [Ipocreiitme hopMysasl A7 MIIOMIAAM TPEYTONIbHUKA, TapajienorpaMma, poMoa u 1
Tparnenun
43 [pocreiimme hopMysIbl 7S IIOMIAIN TPEYTONIBHUKA, TTapajuiesiorpaMmma, poMoa u 1
Tparenun
44 [Ipocreiitme hopMysIsl s MIIOLIAIM TPEYTOJIbHUKA, TapajuiesorpaMmma, pomoa u 1

Tpamnenuu




[Ipocreiimume hopmynbl A IUIOMIAIM TPEYroJibHUKA, MapajiesiorpaMma, poMoa u

45 1
Tparnenun

46 [Ipocreiimme ¢hopMysabl AMs MIIOLIAM TPEYTOJIbHUKA, TapajliejorpaMmma, pomoa u 1
Tpanenuu

47 [Ipocreiitme hopMysIsl A7 MIIOLIAIM TPEYTONIbHUKA, TapajuiesiorpaMmma, pomoa u 1
Tparnenun

48 [Ipocreiime hopmysasl A7s MIIOLIAIM TPEYTOJIbHUKA, TapajuiesorpaMmma, pomoa u 1
Tparnenuu

49 [Ipocreiinme dhopMysabl A7s MIIOLIAIM TPEYTOJIbHUKA, TapajuiesorpaMmma, pomoa u 1
Tparnenuu

50 [Ipocreiimme ¢hopmysIsl A7 MIIOMIAIM TPEYTOIBHUKA, TTapajuiesiorpaMmma, pomoa u 1
Tparnenuu

51 [Tnomaau nogo6HbIX GUryp 1

52 [Tnomaau mogoOHBIX Guryp 1

53 [Tnomaau nogo6HBIX GUryp 1

54 Kontponbnas padota mo teme "Tlnomans" 1

55 Teopema I[Tudaropa 1

56 ITpumenenue Teopemsl [Iugaropa npu perieHnu NpakTHUECKUX 3a1a4 1

57 [Ipumenenue Teopemsl [1udaropa npu pemeHNN NpaKTUYECKUX 3a]1a4 1

58 ITpumenenue Teopemsl [Tugaropa npu pereHun NpakTHYECKUX 3a71a4 1

59 [Ipumenenue Teopemsl [Iudaropa npu pemeHNN NpakTUYECKUX 33124 1

60 ITpumenenue Teopemsl [Tudaropa npu perieHnn NpakTHYECKUX 3a71a4 1

61 [TponopuroHambHBIE OTPE3KH B MPSIMOYTOJIEHOM TPEYTOJIEHUKE 1

62 [TponopunoHagbHbIE OTPE3KH B MPSIMOYTOJIBHOM TPEYTrOJbHUKE 1

63 [TponopuroHanbHBIE OTPE3KH B MIPSIMOYTOJIEHOM TPEYTOJIEHUKE 1

64 [IponopriroHanbHbIE OTPE3KH B IPAMOYTOJIbHOM TPEYTOJIbHUKE 1

65 [TponoprinoHanbHBIE OTPE3KH B MPSIMOYTOIHLHOM TPEYTOJIbHUKE 1




66 [IponoprinoHanbHbBIE OTPE3KH B MPSIMOYTOIHBHOM TPEYTOJIbHUKE 1
67 CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHTEHC OCTPOTO YIJIa MPSMOYTOJIHHOTO 1
TPEyroJIbHUKA
68 CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC OCTPOTO YIJIa IPSIMOYTOJIBHOTO 1
TPEYroJbHUKA
69 CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC OCTPOTO yTJa MPSIMOYTOJIbHOTO 1
TpPEYroJbHUKA
70 Tpuronomerpuyeckue Gpynkmun yriaos B 30°, 45° u 60° 1
71 Tpuronomerpuyeckue Gynkuuu yrios B 30°, 45° u 60° 1
72 KonTponbras padota o Teme "Teopema [Mudaropa u Havana tpuronomerpun” 1
73 Brniucannsbie v LIEHTpaIbHBIE YTIJIbI 1
74 Bncannble v ieHTpaIbHbIE YIIIbI 1
75 Brniucannsbie v LIEHTpaIbHBIE YTIIbI 1
76 Bnucanubie U IEHTpaIbHBIE YIJIbI 1
77 VYron Mexay KacaTelIbHOU U XOpI0M 1
78 VYron Mexay KacaTelIbHOW U XOpJ0H 1
79 VYTIIbI MEXIY XOPJIaMHU U CEKYIITUMHU 1
80 VYTibl MEXAY XOpIaMHU U CEKYIIUMU 1
81 BnucanHuble 1 onMCaHHBIE YETBIPEXYTOIBHUKHI 1
82 BrnivcaHHbIE U ONMCAHHBIE YETBIPEX YT OIBHUKU 1
BOMCTBA M MPU3HAKA BIUCAHHOTO YETHIPEXYTOJIbHUKA
83 C yT 1
84 CBoiicTBa ¥ MPU3HAKH BIIMCAHHOTO YETHIPEXYTONHHHUKA 1
BOMCTBA ¥ MPU3HAKUA BIUCAHHOTO YETHIPEXYTOJILHUKA
85 C yr 1
86 CBoiicTBa ¥ NMIPU3HAKKA BIMCAHHOTO YETHIPEXYTOIbHUKA 1
yr
87 B3auMHOe pacnonoxeHue IByX OKpYKHOCTEU 1
88 B3anMHoe pacmnonoxxeHne IByX OKpYKHOCTEH 1




89

Kacanue okpyxxHocTei

90 Kacanue oxpyxHocreit

91 OO6mume KacaTenbHBIE K IBYyM OKPY>KHOCTSIM

92 KontponbHas padota mo Teme "YTibl U YeThIPEXYTOJIBHUKHU, CBSI3aHHBIC C 1
OKPY>KHOCTBIO"

93 [ToBTOpenue u o6o0meHue. Pemenue 3a1a4, WILTIOCTPUPYIOIIUX CBSA3H MEXKITY 1
pa3IMYHBIMHE TEMaMH Kypca

94 IToBTOopenue u o6o0meHue. Pemenue 3a1a4, WITIOCTPUPYIOIUX CBA3H MEXTY 1
pa3IMYHBIMU TEMaMHU Kypca

05 [ToBTOpeHue u 06061eHue. Peenue 3a1a4, WUTIOCTPUPYIOLUX CBSI3U MEXTY 1
pa3IUYHBIMU TEMaMHU Kypca

96 [ToBTOpeHue u 06061eHue. Pemienue 3aaa4, WTIOCTPUPYIOLIUX CBSI3U MEXKIY 1
Pa3IMYHBIMHU TEMaMH Kypca

97 IToBTOopenue u o6o0meHue. Pemenue 3a1a4, WIITIOCTPUPYIOIIUX CBA3U MEXTY 1
pa3NUYHBIMU TEMaMH Kypca

08 [ToBTOpenue u o6o61eHne. Pemenue 3a1a4, WUTIOCTPUPYIOLIUX CBSI3U MEXTY 1
pa3NUYHBIMU TEMaMH Kypca

99 [ToBTOpeHue u 06061meHue. Pemenue 3aaa4, WUTIOCTPUPYIOLIUX CBSI3U MEXTY 1
Pa3IMYHBIMHU TEMaMH Kypca

100 IToBTOopenue u o6o0meHue. Pemenue 3a1a4, WITIOCTPUPYIOIIUX CBA3U MEXTY 1
pa3NUYHBIMU TEMaMH Kypca

101 HroroBast koHTpoIpHAs paboTa 1

102 IToBTOopenue u o6o0meHue. Perenue 3a1a4, WITIOCTPUPYIOIIUX CBA3H MEXTY 1
pa3IMYHBIMHU TEMaMH Kypca

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




9 KUIIACC

KoaudecTBO 4acoB

Ne Tema ypoka KouTpouabHubie
n/n Bcero
padoThI
1 Cunyc, kocuHyc, TanreHc yrios ot 0 go 180° 1
2 OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO 1
3 DopmyIbl TpUBEICHUS 1
4 @opMyIIbl IPUBEACHUS 1
5 Pemenue TpeyroiapHuKoB. TeopeMa KOCHHYCOB 1
6 Pemenue TpeyronpbHukoB. Teopema KOCUHYCOB 1
7 Teopema cunycoB 1
8 Teopema cuHycOB 1
9 Perienue npakTHuecKux 3ajiayu ¢ HCHOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBbI 1
CHUHYCOB
10 Perienue npakTHuecKux 3a7iay ¢ UCHOJIb30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMBbI 1
CHUHYCOB
11 Pemrenne npakTHUeCKUX 3a7a4d ¢ UCTIOIH30BAHNEM TEOPEMBI KOCUHYCOB M TEOPEMBI 1
CHUHYCOB
12 Perienue npakTHUeCKUX 3a7iay ¢ UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBbI 1
CHUHYCOB
13 Tpuronomerpuueckue GopMyIbl Ui IUIOMAIN TPEYTOJIbHUKA, TapajuleorpaMmma 1
14 Tpuronomerpuyeckue Gopmysl Ui MIIOLMAAN TPEYTOIbHUKA, MapajiesorpaMma 1
15 Tpuronomerpuueckue GopMyIbl Ui IUIOMAIN TPEYTOJIbHUKA, TapajuleorpaMmma 1
16 Tpuronomerpuueckue GOpMyIIBI AJIS IO TPEYTOJbHHIKA, TTapaJlIeIorpaMma 1
17 ®opmyina ['epona 1
18 ®dopmymna ['epona 1




19 ®dopmyma ['epona 1
20 dopmyia MIOMAAN BEITYKJIOTO YETHIPEXYTOIbHUKA 1
21 dopMyta IIOMIAIA BBITYKIOTO YeTHIPEXYTOJbHUKA 1
22 Kontponbnas padota mo teme "Penienne TpeyroibHUKOB" 1
23 Xopasl ¥ 0100HBIE TPEYTOJIBHUKH B OKPY>KHOCTH 1
24 Teopema o mpou3BECHUN OTPE3KOB XOPI 1
25 Teopema 0 mpoU3BEAECHUN OTPE3KOB XOP/I 1
26 Teopembl 0 MPOU3BEACHUN OTPE3KOB CEKYIIIHX 1
27 TeopeMsbl 0 MPOU3BEIEHUH OTPE3KOB CEKYIIIUX 1
28 Teopema o KBazipaTe KacaTeabHOMN 1
29 Teopema o kBagpare KacaTenbHON 1
30 Teopembr UeBbl 1 MeHemast 1
31 Teopems! UeBbl u Menenas 1
32 Teopems! UeBbl u Menenas 1
33 [TonsaTHE O TOMOTETHH 1
34 Konrtponshas padora no teme "[loo0ue TpeyronbHUKOB" 1
35 VYpaBHeHHe MPSIMOI Ha TUIOCKOCTH. YTI0BOH KO3 (GUIIMEHT 1 CBOOOIHBIN YJIeH, UX 1
reOMETPHUECKUI CMBICTT
36 VYpaBHeHHE MPSAMOI Ha TUIOCKOCTH. YTII0BOU KOG (ULHEHT U CBOOOJHBIN UJIeH, UX 1
F€OMETPUUYECKUN CMBICTT
37 [TapannenbHOCTh U MEPIEHANKYISIPHOCTD MPSAMBIX (depe3 yrioBoi koddduimeHT) 1
38 YpaBHEHHUE OKPYKHOCTH 1
39 HaxoxxaeHue nepeceueHnit OKpy>KHOCTEH 1 MPSIMBIX B KOOPAWHATAX 1
40 Haxoxxnenne nepecedeHmit OKpYyKHOCTEH U MPSIMBIX B KOOpIUHATAX 1
41 dopMyita pacCTOSIHUSA OT TOYKH 10 IPSIMOU 1
42 [Tnomans napayuienorpaMmma B KOOpAWHATAX, TOHATHE 00 OPUEHTHUPOBAHHON 1




IJI1omaaun

[IpuMeHeHne MeToja KOOPAUHAT B IIPAKTUYECKU-OPUEHTUPOBAHHBIX

43 reOMETPHUECKUX 3aauax 1
44 KonTponpHas padora o Teme "Metoa koopauHar' 1
45 BekTopsl Ha TIOCKOCTH 1
46 CrnoxeHure 1 BEIYMTaHHE BEKTOPOB — IPABUIJIA TPEYTOJIbHHUKA U MapajlieIorpaMMa 1
47 CrnoxeHune ¥ BBIYNTaHUE BEKTOPOB — IIPaBUJIA TPEYToJbHUKA U MapajiesiorpaMMa 1
48 YMHOKEHHE BEKTOpa Ha YUCIIO 1
49 Koopaunats! BekTopa 1
50 CrnosxeHue ¥ BBIYMTAaHUE BEKTOPOB, YMHOXKEHHE BEKTOPA Ha YHUCIIO B KOOpAMHATaX 1
51 CrnoxeHure ¥ BIYUTaHUE BEKTOPOB, YMHOKEHHE BEKTOPA HAa YMCIIO B KOOPIMHATAX 1
52 [IpumeHeHne BEeKTOPOB B (PU3HKE, IICHTP MacC 1
53 [TonsTue o 6a3uce (Ha mIockocTr). Pa3noxeHus: BEKTOPOB MO 6a3UCy 1
54 [TonsTue o 6a3uce (Ha MWIOCKOCTH). Pa3znoskeHust BEKTOPOB MO 0a3ucy 1
55 [TonsTue o 6a3uce (Ha mockoctn). Pa3noxeHust BEKTOPOB 1o O6a3ucy 1
56 CkansipHoe MpOU3BECHNE BEKTOPOB, FTEOMETPUYECKHI CMBICI U BBIpAKEHHE B 1
JIeKapTOBBIX KOOPAWHATAX
57 JMCcTpuOYTUBHOCTD CKAJIIPHOTO MTPOU3BEICHUS 1
58 CkansipHO€E IPOU3BENICHUE U POECLIMPOBAHUE 1
59 [TpumMeHeHne CKAIIPHOTO TPOU3BEACHUS BEKTOPOB JIJISl HAXOXKICHUS UTHH U YTIIOB 1
60 [IpumMeHeHHe CKaIIpHOTO MPOU3BEACHUS BEKTOPOB JIJIs1 HAXOXKIEHUS JUTMH U YTJIOB 1
61 [TpuMeHeHne CKaIIPHOTO TPOU3BEICHUS BEKTOPOB JIJISl HAXOXKICHUS UTHH M YTIIOB 1
62 Perienue reoMeTpruuecKkux 3a/1a4 ¢ TOMOIIbIO CKAJIIPHOTO MPOU3BEACHHS 1
63 Pemrenne reoMeTpruieckux 3a/1a4 ¢ TOMOIIBIO CKAJIIPHOTO TPOU3BEICHHS 1
64 Konrponsnas padora no reme "Bekropsr” 1
65 [IpaBusIbHBIE MHOTOYTOJIBHUKHY, BBIYUCICHUE HX 3JIEMEHTOB 1




66

HpaBI/IHBHHe MHOI'OYI'OJIbBHUKH, BBIYHUCICHHUEC UX DJICMCHTOB

1
67 [IpaBuIbHBIE MHOTOYTOJIBHUKHY, BBIYUCICHUE HX 3JIEMEHTOB 1
68 [IpaBuiIbHBIE MHOTOYTOJIBHUKH, BBIYMCICHUE UX 3JIEMEHTOB 1
69 Ywucino m v 1jImHa OKPYKHOCTH 1
70 Ywucrno 7 v UTHHA OKPYKHOCTH 1
71 JlnvHa TyTH OKPYKHOCTH 1
72 JUIHa AyTU OKpPYKHOCTHU 1
73 Panuannas mepa yria 1
74 Pannannas mepa yrna 1
75 [Inomaap kpyra u ero 3J€MEHTOB (CEKTOpa U CETMEHTA) 1
76 [Inomane kpyra u ero 3JeMEHTOB (CEKTOpa U CErMEHTa) 1
77 [Inomaap kpyra u ero 3J€MEHTOB (CEKTOpa M CErMEHTa) 1
78 Brruncnenue nepumMeTpoB U III0maei puryp, BKIOYAOIIMX JIEMEHTHI Kpyra 1
79 Beruucnenue nepuMeTpoB U miomaaei Guryp, BKIOYAOMUX 3IEMEHThI Kpyra 1
80 KonTtponsHast mo teme "J{1rHa OKpY>KHOCTH | TUIOIIAAb Kpyra" 1
81 IlenTpanpHas cuMMeTpus 1
82 LleHTpasibHO-CUMMETPUYHBIE PUTYPBHI 1
83 [Tooport 1
84 OceBas cummeTpus 1
85 OUrypbl, CHMMETPUYHBIE OTHOCUTEIILHO HEKOTOPOIl OCH 1
86 [TapannenpHblil IepeHoC 1
87 ITonsATHE IBM)KEHUS U €0 CBOIICTBA 1
88 PaBenctBo ¢uryp 1
89 [TposiBieHNsT CHMMETPUH B TIPUPOJIE, )KUBOIIUCH, CKYIIBIITYPE, ApXUTEKTYpe 1
90 Komnozunun nBuxeHnit (pocTenime npuMephl) 1
91 [ToBTOpenue u 0600mEeHue. Permenue 3a1a4, WITIOCTPUPYIOMIUX CBI3U MEKTY 1




Pa3siInYHbIMHU TEMAMH KypcCa

[ToBTrOpenue u o6o0mmenue. Pemenue 3a1a4, WILTIOCTPUPYIOIIUX CBSA3H MEXKITY

%2 pa3IUYHBIMM TEMaMH Kypca 1

93 [ToBTOpenue u o6o0meHue. Pemenue 3a1a4, WILTIOCTPUPYIOIIUX CBA3H MEXTY 1
Pa3IMYHBIMU TEMaMH Kypca

94 IToBTOopenue u o6o01eHue. Pemenue 3a1a4, WITIOCTPUPYIOIUX CBA3H MEXITY 1
pa3IMYHBIMU TEMaMHU Kypca

95 [ToBTOpeHue u 06061eHue. Pemenue 3aaa4, WITIOCTPUPYIOLIUX CBSI3U MEXKIY 1
pa3IUYHBIMU TEMaMHU Kypca

96 [ToBTOpeHue u 06061eHue. Pemenue 3a1a4, WUTIOCTPUPYIOLUX CBSI3U MEXTY 1
pa3IMYHBIMHE TEMaMH Kypca

97 IToBTrOopenue u o6o0eHue. Pemenue 3a1a4, WITIOCTPUPYIOIUX CBA3U MEXITY 1
pa3IMYHBIMU TEMaMHU Kypca

98 [ToBTOpenue u 06061meHue. Pemenue 3aaa4, WUTIOCTPUPYIOLIUX CBSI3U MEXTY 1
pa3NUYHBIMU TEMaMH Kypca

99 [ToBTOpenue u o6o61eHue. Pemenue 3aaa4, WUTIOCTPUPYIOLUX CBSI3U MEXTY 1
Pa3IMYHBIMHU TEMaMH Kypca

100 IToBTropenue u o6o0meHue. Pemenue 3a1a4, WITIOCTPUPYIOIUX CBA3H MEXKIY 1
pa3IUYHBIMU TEMaMH Kypca

101 HroroBast koHTpoIpHAs paboTa 1

102 IToBTOopenue u o6oOmeHue. Pemenue 3a1a4, WITIOCTPUPYIOIIUX CBA3U MEXTY 1
pa3IMYHBIMHU TEMaMH Kypca

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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