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MNOACHUTEJIBHASA 3AIINCKA

['eomeTprss Kak OAWMH W3 OCHOBHBIX Pa3/eliOB IIKOJIHHOH MaTeMAaTHKH,
UMEIOIINI CBOEH IeNbi0 00€CIeYnTh M3YYCHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIIEHWH U B3aUMHOE PACIIOJIOKEHHE, ONMHUPAeTCs Ha  JIOTUYECKYIO,
JI0Ka3aTeNbHYIO JUHHIO. [I[eHHOCTh M3ydeHHss FeOMETPHUH Ha YPOBHE OCHOBHOTO
o01ero oopazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YIUTCS MTPOBOIUTH
JI0Ka3aTeNbHBIE PACCYKIICHHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHMSI, JOKAa3bIBATh
WUCTUHHBIC YTBEP)KIECHUS W CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJIUTH
pacCy X JeHUs «OT TPOTHBHOTO», OTJIMYaTh CBOMCTBA OT MPHU3HAKOB,
dbopmynupoBaTh 0OpaTHbIe yTBepkIeHHs. Oco00e 3HaUeHUE T0Ka3aTeIbHas JIMHUS
UMeeT I YIIIyOJIEHHOTO N3YUYEHUSI MaTEeMaTUKH.

[{enbto U3yyeHUs] TEOMETPUU SIBIISIETCS MCIIOJIb30BaHUE €€ KaK MHCTPYMEHTa
IIPU PEIICHUH KaK MAaTEeMaTHIECKUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOIINXCS B
peanbHOM  kM3HU.  OOyuaromuiicss  JOJDKEH  HAy4YUThCS  ONpPEAEIsAThb
TeOMETPHUECKYI0 (UTYpPY, OMUCHIBATH CIOBAMHM YepTEX WM PUCYHOK, HAUTH
IJIOMIAh  3€MEJIbHOTO  Y4acTKa, pPAacCUUTHIBATh  HEOOXOAUMYIO  JJIUHY
ONTOBOJIOKOHHOTO Kalenst uiu TpeOyeMmble pa3Mepbl rapaxa JUuisi aBTOMOOMIISL.
DTOMY COOTBETCTBYET BTOpas, BHIUMCIUTENbHAS JIMHUS B U3YYCHUHU TC€OMETPHH.
[Tpu pemenny 3amad MPAKTHYECKOTO XapakTepa OO0YyYarolIUiics YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTH  PEANTbHBIX OJKU3HEHHBIX CUTYyaIlllii, TPOBOJIUTH
BBIYHCIICHUS U OIIEHUBAThH JIEKBATHOCTh MOTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh Yu4eOHOT0 Kypca YriTyOa€HHOT0 U3yUeHHS TeOMETPUN COCTOUT B
TOM, YTO OOYyYaIOIUECs HE MPOCTO 3HAKOMSTCS C OTMPEACIEHHBIMH MOHITHIMHU, a
YBEpEHHO OBiajeBaloT nMH. CyIECTBYIOINUE TEMbI MPOrpaMMbl 0a30BOrO Kypca
reOMETPUH U3YyYaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHUS, TMOMOTAIOIINE MM YBEPEHHO NPUMEHSTh CBOM 3HAHHS HE TOJIBKO B
MaTeMaTHKE, HO U B CMEXXHBIX MPEAMETax, Mpexk/e Bcero pusuke u nHpopMaTHKe,
a TaKKe IOJIb30BAThCA TMOJYYCHHBIMH 3HAHUSMU TIPU PEIICHUU TPAKTHUECKUX
3amad.

CornacHo yueOHOMY IJ1aHy B 7-9 Kilaccax u3ydaercs yriryOJIEHHbIN yueOHbIN
kypc «['eomerpusi», KOTOpBI BKIIOYAET CIEIYIOIIME OCHOBHBIE pa3eibl
conepkanusi: «Hawama  reomerpum», «TpeyrompHukm», «OKpPY>KHOCTHY,
«YetbipéxyronpHukmny», «[lomoduey, «dnmeMeHTs TpUroHoMeTpumny», «Ilmomaamy», a
Takxke «MeTton koopauHaty, «Bexrops», «[IpeoOpazoBaHus MIOCKOCTH.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoautcs 306 yacos: B 7 kiacce
— 102 gaca (3 yaca B HeAento), B 8 kiacce — 102 gaca (3 yaca B Henento0), B 9 kinacce
— 102 gaca (3 yaca B HefIeINIO).



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Hayaja reomerpuu

Hcropusi BO3HUMKHOBEHHsS U pa3BUTHA TeoMmeTpud. HadaibHble NOHATHS
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o006 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEICICHUN.

B3anmHOE pacrnonokeHue ToYeK Ha NpsMou. M3mepeHue IMHBI OTpE3Ka,
PAcCTOSIHUE MEXAY TOYKAMM.

[lonymiockocts W yroi. Buael yrinos. M3MepeHune Benu4YuH  YIVIOB.
BeprukanbHble U CMeXHBIE YIUibl. [lapasienbaple U NEpIEHIUKYIIAPHBIC MIPSMBIE.
Paccrosiane ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomanbix. J[nnHa momanon. MHoroyronsHuku. Ilepumerp
MHOTr'OYyroyibHuKa. [IoHsATHE O BBIMYKIIBIX U HEBBITYKIBIX MHOTOYTOJIbHUKAX.

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

[Ipocrenmmue nmoctpoeHuss. MTHCTpyMEHTHI 111 ©3MEPEHHU U IOCTPOEHUM.

TpeyroabHuKu

Buzasl TpeyroJIbHMKOB: OCTPOYIOJIBHBIE, MPSIMOYIOJIbHBIE, TYIHOYIOJIbHBIE,
paBHOOEIpEHHbIE, pPAaBHOCTOpOHHME. MeauaHa, OuccekTpuca M BBICOTA
TPEYTOJIbHHUKA.

PaBeHcTBO TpeyronbHUKOB. IlepBblii W BTOpOM NPHU3HAKKM PAaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [Ipu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil Npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUsT MEXAy CTOPOHAMH W yrjaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyrojpHUKa. HepaBeHCTBO O IIIMHE JJOMaHOM.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA 0CEBOM cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAOLIEM MUPE.

IMapaanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHUE CBEACHUS O NocTynare EBkimaa u o
pousin JIo6aueBCKOTro B OTKPBITUM HEEBKIIMO0BOM reomeTprn. CBOMCTBA M MpU3HAKU
napajulesibHbIX  OpsiMbiIX. CyMma yIyIOB  TpeyrojbHHKA. BHeEmHHWE  yIiibl
TpeyroysibHUKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHble TPEYroJbLHUKH

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

OxpyxkHOCTH



[ToHATHS OKPYXKHOCTM MU Kpyra. DJIEMEHThl OKPYXHOCTH W Kpyra: LEHTD,
paauyc, JuaMeTp, XOopJa, UX CBOMCTBA. B3auMHOE paclOIOKEHUE OKPYKHOCTU U
npsmoil. KacatenbHas u cekymas K OKpy>KHOCTH. OKpy>KHOCTb, BIIMCAHHAS B YTOJL.
[Ipocreiimme NOCTPOEHUS ¢ TOMOIIBIO IUPKYJIS U JIMHEUKU.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reoMeTpUIECKUX MECT
TOYEK HA IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIIEHANKYJIISAP K OTPE3KY
KaK TeOMEeTpUYecKue Mmecra ToueK. OnMcaHHas OKPYKHOCTb TPEYrOJIbHUKA, €€
1HeHTp. MeToa reoMeTpruIecKX MECT TOUEK MPH PEIICHUH N'€OMETPUUYECKUX 3a/1a4.

ITocTpoenus ¢ NOMOIUBLIO HMPKYJIA U JHHEHKH

Uctopuueckue ceaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
34141 HA MIOCTPOEHUs, PEIIECHHE 3a7a4 Ha IOCTPOCHHUE LIUPKYJIEM U JINHENKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[lapannenorpamm, ero mNpu3HaKd U cBoucTBa. [IpAMOyTroiabHUK, pPOMO,
KBaJpaT, UX MpU3HAKU U cBoiicTBa. Tpameuusa. PaBHoOenpeHHas Tpamneuus, €€
cBOMcTBa M npu3HaKku. [IpsmoyronbHas tpaneuus. CpenHss TUHUSA TPAIIECLHH.

CpenHsast nUHUSL TPEYroJdbHUKA. MeToj yIBOCHUSI MEIMAaHbl TPEYTrOJbHHKA.
Teopema o nepeceyeHN MeIUAaH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPOINOPUUOHAIBHBIX OTpe3kax. Teopema
BapuHbpoHa 1151 IPOU3BOIBHOTO YETBIPEXYTOJIBHUKA.

[{eHTpabHO-CUMMETPUYHBIE (PUTYPHI.

IMoxoome

[Togobue TtpeyronbHUKOB, KodpduiueHnt nomoodus. I[lpuzHaku mnomoous
TpeyroapHUKoB. [IpuMeHeHue mMoao0usT MpU PEUICHUH TEOMETPUUECKUX U
MPAKTUYECKUX 3a/1a4.

ILiomwans

[Tonstue o mmomanu. CBoWCTBa IUIOMANEH TEOMETPUYECKUX UTYP.
[Ipocreiimme GopMyIbl 7S IO TPEYTOJNIbHIKA, IMapauieiorpaMma, pomoa u
Tpanenuu. [lnomanu nogo6HeIX puryp. OTHOIIEHHE MII0IIAeH TPEYTOJbHUKOB.

Teopema IIudaropa

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

DJIeMeHTbl TPUTOHOMETPUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPsIMOYTOJbHOIO
TpeyrojbHuKa. TpuroHomerpuueckue ¢yHkiuu yriaoB B 30° 45° u 60°.
[IponnopurOHAIBHBIE OTPE3KH B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYT0JIbHUKH, CBA3AHHbIE C OKPYKHOCTbIO



BrmcanHbI€ M IEHTPaAIBHBIE YIUIBI, YTOJI MEKAY KaCATENbHON U XOPIOU. Y TJIbI
MEXIy XOpJaMH M CEKyllMMH. BHHcaHHble W ONMCAaHHBIE OKPYXHOCTHU
TPEYroJIbHUKAa M YeTHIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIMCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3amMHOE pacnosoxkeHue IByX OKpykHocTed. Kacanue
OKpy>xHOCTel. O01Me KacaTreabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienne TpeyrojibHUKOB

Cunyc, xocuHyc, TaHreic yrinoB or 0° nmo 180°. OcnHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO. @opmynsl  npusBeneHus.  Pemenue
TPEYTOJIBHUKOB. Teopema KOCUHYCOB U TeOpeEMa CUHYCOB. PellleHne MPakTHYeCKUX
3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB. Pemenne 3a1aq
T€OMETPUYECKON ONTUKH.

Tpuronomerpuueckue dopMmynsl s IUIOWAQAM  TPEYroJbHUKA,
napajuienorpamma, pomb6a, tpaneuuu. dopmyna I'epona. Popmyna momaau
BBIITYKJIOTO YETHIPEXYTOIbHUKA.

IHoxo0ue TpeyroibHUKOB

Xopabl ¥ MOAOOHBIE TPEYTOIBHUKH B OKPY>KHOCTU. Teopema o mpou3BeIeHUU
OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEAECHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBagpaTe
KacaresbHOU. [IpuMeHeHune npu pemeHnn reoMeTpuuecKux 3a1ad. Teopemsl UeBsl
u Menenas. [Ionstue o roMoTeTnu.

MeTtoa koopaMHaT

VYpaBHeHUE NpAMOW Ha TJIOCKOCTU. YTJIO0BOM KOA((UIHMEHT U CBOOOIHBIN
WIEH, UX TIEeOMETPUYECKHM CMbICH. IlapamienbHOCTh M NEPHEHAUKYIAPHOCTH
npsMBIX (depe3 yriioBoi Kodh UIIMEHT).

YpaBHeHUE OKPY)KHOCTU. HaxoxneHre nepeceueHnii OKpy>KHOCTEH U MPSIMBIX
B KoopauHarax. @Dopmyna pacCcTosHUsS OT TOYKM 10 mpsamou. Iliomans
napajjiesorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOM ILJIOILA[IH.
[IpuMeneHne MeTo1a KOOPAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX
3a/1a4ax.

BekTopsl

Bekropel Ha miockocTH. CloKEHHWE W BBIYMTAHUE BEKTOPOB — IIpaBUja
TPEYTOJIbHUKA U NapajulesiorpaMMa. Y MHOXKEHHE BEKTOpa Ha uncio. KoopauHarsl
BeKkTOpa. CJIOKEHUE W BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[lonarne o Oasuce (Ha IUIOCKOCTH). PasyiokeHusi BEKTOPOB IO 0Oa3ucy.
CkansipHo€ TPOU3BENCHUE BEKTOPOB, F'€OMETPUUYECKUN CMBICT W BBIPAXKEHHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHBHOCTh CKAJSPHOTO IPOU3BEACHUS.
CkansipHOE€  TpOM3BEACHUE M  MNpoeHUpoBaHHE. [IpUMEHEHUE CKaIIpHOro



IIPOM3BEACHUSA BEKTOPOB U1 HAXOXKIEHUSA JJIWMH W yriaoB. Pemenwue
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAJIIPHOTO IMPOU3BEACHUS.

JIJIMHA OKPY/KHOCTH M INIOLIAAb KPYyra

[IpaBuIbHBIE MHOTOYTOJIBHUKH. J1IMHA OKpYKHOCTHU. [ 'pasycHas u paguaHHast
Mepa YIUVIa, BBIYMCIICHME IUIMH AYr OKpyXkHocTeW. Ilmomane kpyra, cekropa,
cermeHTa. Mcropuueckue cBeieHrns 00 N3MEPEHUH IJTMHBI OKPY>KHOCTH M TIJIOILATN
Kpyra.

JIBMKeHUSI TUIOCKOCTH

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

[lonsiTue nBHXeHHS U ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBrenus
CUMMETPUM B IIpUPOJIE, JKUBOIIMCH, CKYJIBOTYpe, apxuTekrype. Kommoszunuu
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHe B reoMeTpUUEcKUX 3a7adax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPUS» HA YIUIYBJIEHHOM YPOBHE
OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOIUEHWEM K JIOCTHOKEHUSM  POCCHUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MATEMaTUYECKOM IMIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U Pean3aluu €ro
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHUEM JIOCTHKEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3THYECKUX MPUHLHUIIOB B AEATEIBHOCTH YYEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIIEHWU MPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHMHM BCEM JKU3HU MJisl YCHEIIHOM NpodeccHOHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIEHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKA, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOM
JEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA M 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaTEMATHYECKOW KYyJbTYpOW KaK CpEICTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEOBATEIBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :



TOTOBHOCTBIO MPUMEHSTh MAaTeMaTHYECKHE 3HAHUSI B HHTEpecax CBOEro
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  THTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peErysapHas Quznueckas
aKTHUBHOCTb), CQOPMHUPOBAHHOCTHIO HaBbIKA pedICKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO0 K€ IMpaBa JAPYroro 4eioBeKa;

7) PKOJIOTHYeCKOro BOCIIUTAHHS

OpUEHTAIlMEN Ha TPUMEHEHUE MaTEMAaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH Cpelibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
UX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBLHOTO
XapakKTepa dKOJOTHUCCKUX MPOoOJIeM U IMyTel UX PEeIICHUS;

8) ajanTanum K M3MEHAKINMMCH YCJOBHSAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JICHCTBHUSIM B YCIIOBHSIX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€pe3 MPAKTUUECKYIO JICSITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTUX JIOJACH, mMpuoOpeTaTb B COBMECTHOW JEATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHSI, TUTIOTE3bI 00 00BEKTaX U SABJICHUSX, B TOM UHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBCHHBIX 3HAHUN W KOMIIETCHTHOCTEH, TUIAaHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWCTBUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH W
MOCJIEACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CcBOEHHS MpOrpaMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEIILHBIMU ~ JIEHCTBUSIMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMHU M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3zoBble JJornueckue aelcTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXIy IMOHATHAMU, (HOPMYIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHWsI 711 0000IIECHHS 1 CPABHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIN3a;



BOCIPUHUMATh,  (OPMYyIUpPOBaTh U  NPeoOpa3oBBIBATH  CYKICHUS:
yTBEpAUTENIbHbBIC U OTPUIATENIbHBIC, SAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

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

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

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUM (MpsAMbIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSITEIBHO JOKA3aTENbCTBA MAaTEMaTHUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMI0, MPUBOAUTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHUS;

BBIOMpATh CMOco0 peleHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHUs, BEIOUpATh HanboJIee MOIXOAIIUN C YIETOM CAMOCTOSITEIbHO
BEIJICIICHHBIX KPUTEPHUCB).

Bba3oBble uccienoBareabckue A€l CTBUS:

UCTIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTUBOpEUUE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hOopMUpOBaTH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOJAUTH IO CAMOCTOSITEIFHO COCTABJIIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEeKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX1y COOOI;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 00OOIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIPOIlECCa, a TakKXKe BBIIBUTATH
MPEATOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M M30BITOYHOCTH HMH(POPMAIIMH, JTAHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4H;

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

BbIOMpaTh (QopMy mpencTaBieHus HWHDOpMAUMKM W WIUIIOCTPUPOBATH
pelaemMbie 3a/1a4d CXeMaMu, IMarpaMMaMu, HHOUM rpadMKoi U uX KOMOMHALIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU TI0 KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIMPOBAHHBIM CAMOCTOSITETHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe 1eHCTBUS:



BOCIIPUHUMATH U (POPMYJIMPOBATH CYKJACHHUS B COOTBETCTBHUH C YCIOBUSIMH H
HEJISIMHA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh IMOSICHEHHWsS 10 XOAYy pELICHUs 3ajaud,
KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
peIlIeHNUs, COIMOCTABISATH CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jM4Me M CXOJCTBO MO3UILMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIACHS, CBOM BO3PAKEHUS,

MPEACTABIIATh PE3YJbTAaThl PEIICHUS 3aJlauu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3aaad
MPE3eHTAINN U 0COOCHHOCTEN ayIMTOPHUH;

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU PpEIICHUHM Y4YEeOHBIX MaTEMAaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOHM JEsTeNbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0O COBMECTHOH paboTHI,
pacmpenenats BUABl paboT, TOrOBapUBaThCs, OOCYKIaTh MPOIECC U PEe3yNbTar
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPynmoBbIX ¢opmax paboThl (00CyXaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBITIOIHSATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICWCTBUA C JPYTMMH YJ€HAMH KOMaH/bI, OIICHUBATh Ka4YeCTBO pe3yibTara
KaueCTBO CBOErO BKJIAJa B OOIIMI pe3ysbTaT 1Mo KPUTEPUSIM, CPOPMYITHUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JIJISl PEIICHUsl B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OpPUEHTUPOBATHCS B PA3IUYHbBIX MTOAXOAAX MPUHITHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyINIOBOE);

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJrOPUTM pEeHIeHUs 3aJaud (Ui €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCoOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelIeHu ¢ y4€TOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJIBHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMNPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pedIieKcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUIEHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHHUBATh COOTBETCTBUE pe3yjbTaTa JESATEIbHOCTH MOCTaBICHHOW IeNU U
YCIOBUSIM, OOBSACHATH MIPUYUHBI JOCTHKCHHSI WIIM HEOCTHKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIPAXaTh AMOLUHM TPU H3yYCHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUs 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIty 00y4yenus B 7 kiaacce 00y4aromuics MOIyUUT CIETYIOIINE MPeIMETHBIC
PE3YJbTaTHI:

Pacrio3HaBaTh UW3y4eHHBIE TE€OMETpUYECKUE (UTYpBI, ONpEneisTh UuX
B3aMMHOE PaCIOJIOKEHUE, HU300pakaTh TEOMETpUUYECKHE (PUTYpBI, BBINOIHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepsATh TMHENHBIC U YIJIOBBIE BEJIMYUHEI. Pemars
3a/1a4M HA BBIYHUCIICHUE JUIMH OTPE3KOB U BEJINYMH YTIJIOB.

Jlenatb TPUKUAKY U OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIIMYHMH IMPEIMETOB B
peasbHOM KU3HMU, Pa3MEPOB MPHUPOJHBIX OOBEKTOB. Paznuyarh pa3Mmepbl 3THX
O0OBEKTOB IO MOPSIKY BETUUHHBI.

CTpouTh 4epTekKU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaThCAd TNPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
MPU3HAKHU U CBOWCTBA PaBHOOEAPEHHBIX TPEYTOJIHbHUKOB TP PEIICHUU 3a]1a4.

[IpOBOINUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIb30BAHUEM TI'E€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaThCAd MpPHU3HAKAMU PABEHCTBA MNPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MEJIMAHbI, IPOBEAEHHOM K TUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHHUKA,
B PELICHUU F'€OMETPUUECKUX 3a/1a4.

Onpenensty napawieIbHOCTh MPAMBIX C IIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMM cekymas. OnpeaensaTe napauieJbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYrOU MPSIMOM.

PemaTe 3a1aun Ha KjeT4aTol Oymare.

[TpoBOIMTH BRIUMCICHUS U HAXOAUTH YUCIOBBIC M OYKBEHHBIE 3HAUCHHUSI yTIIOB
B F'€OMETPUYECKUX 3a7a4ax C MCMOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMpPU TMEPECEUCHUH JBYX
MapajuleNIbHBIX MPSAMBIX CEKyllel. Pemars npakTnyeckue 3a1adud Ha HaXO0XKIEHUE
YIJIOB.

Brnaners monsituem reomerpuueckoro mecta touek (I'MT). Omnpenensarsb
OMCCEKTPUCY yIJla U CEPEAUHHBIN NEPICHINUKYISAP K OTPE3KY KaK T€OMETPUUYECKHE
Mecta Touek. [Toap30BaThCs MOHATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PELICHUH 3a]1a4.



OopMynUpPOBaTh OMPEACICHHUS OKPYKHOCTHM M Kpyra, XOpAbl U JuameTrpa
OKPYKHOCTH, YBEPEHHO BIAJETh UX CBOMCTBAMH. Y METh JOKA3bIBAaTh U IPUMEHSTh
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

Brnagete MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoJuTh €€ MeHTp. JloKa3bIBaTh 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.

BrnaaeTs noHsATHEM KacaTelbHOM K OKPY)KHOCTH, IMOJIB30BATHCA TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajauyca, MPOBEIEHHOTO K TOUKE KacaHUS.
Jloka3piBaTh PAaBEHCTBO OTPE3KOB KACATEIIBHBIX K OKPYKHOCTH, ITPOBEAEHHBIX W3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a]1a4.

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

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO TUPKYJIIS U
JIMHEWKH.

K koH1y oOyueHus B 8 kiacce 00ydaromuiics NOJyduT CAEAYIOLUE IPEAMETHbIE
pe3yibTaThl:

Pacrio3HaBaTh OCHOBHBIE BHJIbI UYETHIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMM IPHU PELIEHUU F'€OMETPUYECKUX 3aaad. Paznuyarh
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0Oa u npsMOyrojbHUKa, 10Ka3bIBaTh
UX U YBEPEHHO MPUMEHSTH IPU PEILIEHUH T€OMETPUUECKUX 3a/1a4.

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

BnaneTs noHsATHEM CpeHEN TUHUU TPEYTOIbHUKA U TPANELIUU, TPUMEHSTh UX
CBOWCTBA MPU PELIEHUH TeOMETPUUECKUX 3a1ay. Mcnonb3oBaTte Teopemy Daneca u
TEOpPEMY O NPOMOPLHOHAIBHBIX OTpEe3KaxX, NPUMEHATh HX I PELIEHUs
MPaKTUYECKUX 3a]1a4.

Pacnio3HaBaTh UEHTPAIbHO-CUMMETPUYHbIE (DUTYpbl W HCIOJNB30BATH HX
CBOICTBA IIPU PELICHUH 3a/a4.

Brnangets moHsATHSMH TMOA00US TPEYroOJIbHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJI0OHBIX TPEYTrOJIbHUKOB. MIMETh MpencTaBiIeHue o
npeoOpa3zoBaHuu MoAo0Us U O MOAOOHBIX (urypax. ITosnb3oBaThCsi MpU3HAKAMU
noj00usl TPEYroJbHUKOB MPU PEIICHUU TeoMeTpuYecKux 3anad. Jlokas3biBaTh U
IPUMEHSATH OTHOILIEHHS IPOIOPLMOHAIBHOCTH B MPSAMOYTOJIBHBIX TPEYTrOJIbHUKAX.
[TpumensTh MomgOOKE B MPAKTUUECKUX 33a4ax.

BeiBomuTe W ucnonp30BaTh mpocteiimue  (GopMynbl AN IUIOLIAAU
TPEYrojbHHUKA, NapaieaorpaMma, poMoa 1 Tpanenuuu. Beraucinare (pa3nuyHbIMU
cnocobaMy) IUIOUIa[b TPEYroJbHUKA M IUIOIIAJM MHOTOYIOJbHBIX (UTYp
(monb3ysich, TA€ HEOOXOAWMO, KaJIbKYJISITOPOM). 3HATh OTHOIICHWE IUIOMIACH



NoJOOHBIX (PUTYp U MPUMEHATH IMPHU pEUIeHUH 3aAad. [IpUMEHSTH MOIy4YeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IIPaKTUYECKUX 3aaa4. CTPOUTh MaTEMAaTUYECKYIO MOJIENb B IPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIIBHO JIE€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JIUHBI.

Biagerp mNOHATHEM BIMCAaHHOIO M LEHTPAIBHOIO YIUIA, yIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3aa4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha NPAKTHKE — CTPOUTh MAaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NTPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHUEM TMOAO0US W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K xoHIity oOyueHust B 9 kj1acce oOy4aromuiics MOIyYuT CIAEAYIONME MPEeIMETHBIC
PE3YIbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JEMEHTHl MPSAMOYTOJBHOTO TPEYroJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JTUHbI
Y YTJIbl [Tl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcsa GopMysiaMH NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKZCCTBOM JUIA HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX IS
HAXOXKJEHUS PA3JIUYHbBIX 3JIEMEHTOB TPEYTOJbHUKA («PEIIEHUE TPEYTOJIbHUKOBY),
IIPU PELIEHWH TE€OMETPUYECKUX 3aaad. [IpuMEHSATh MOIydeHHBIE 3HAHHUS IIPU
pelIeHNN NTPAKTUYECKUX 3a1a4.

[IpuMEHSATHh TPUTOHOMETPHIO B 33Ja4aX HA HAXO0KJICHUE IJIOIIA1, BEIBOJANUTH
U BIIQJIETh TPUTOHOMETPUYECKUMHU (OpMyJIaMH JUIsl TUIOIIAIU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tparnelu, BEIBOJAUTh U TPUMEHATh hopmyiy ['epoHa u
dbopMyy JUIs TUIONIAAM BBITYKIIOTO YETHIPEXYTOJIbHUKA.

HMmeTts npencraBiaeHue 0 TOMOTETUN, IPUMEHATH B IPAKTUYECKUX CUTYaLIUSX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas npu peieHnu 3a1ay.

Hcnonp30BaTh TEOpEMBI O BIUCAHHBIX YIJaxX, YIJAX MEXAY XOpIaMH
(CeKyIMMHM) U yTiie MeXAy KacaTelIbHOM U XOPAOHU NP PEIIEHUH T€OMETPUUYECKUX
3amad. JloKa3plBaTh M NPUMEHATH TEOPEMBI O IPOU3BEIACHUHU OTPE3KOB XOpI, O
IIPOU3BEACHUH OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Bnagerp moHsATHEM KOOpPAMHAT HAa IIJIOCKOCTH, PabOTaTh C ypaBHEHHEM
npsMOl Ha TJIOCKOCTH. Biamers NOHATUSMU YriaoBOoro KodpduiueHta u
CBOOOJHOTO 4YJieHa, MOHUMATh MX T€OMETPUYECKUU CMBICI M CBS3b YIJIOBOTO
K03 uUIMEHTa ¢ BO3paCTaHUEM U yObIBAHHEM JTMHEHMHON PYHKIMH. YMETh peliaTh



METOJOM  KOOpJIMHAT  3aJayd, CBSI3aHHbIE C  MAapaJUIEIbBHOCTBIO U
NEPHEHANKYJIAPHOCTBIO MPSAMBIX, IEPECEUYEHUEM MPSAMBIX, HAXOXKJIECHUEM TOYEK
NIEPECEUCHHUS.

BeiBonuTh M BIaJeTh ypaBHEHUEM OKpPYXHOCTH. Mcnonp3oBaTh METO.
KOOpAMHAT JUUIsl HAXOXJECHUS IEPECEUCHUN OKpPYKHOCTEH U IpsMbIX. Brnaners
dbopMynaMu paccTOSHUS OT TOYKH 1O MPSMOM, IUIOHIAAM MapajuiesorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHEHTUPOBaHHOW Momaan. llomp3oBaThCs
METOJIOM KOOPAMHAT Ha INIOCKOCTH, IPUMEHSATH €r0 MPU PEIIEHUN T€OMETPUIECKUX
U TNpaKTUYECKUX 3ahad. [IpuMeHsATP MeEToJ KOOpAMHAT B  IPAKTHKO-
OpPUEHTHUPOBAHHBIX TEOMETPUUECKUX 3a7a4ax.

Bnanete moHSATMEM BEKTOpa. YMETh CKJIaAblBATh M BBIYUTATH BEKTOPBI,
YMHOKaTh HAa YHUCJO, BIAJETh NpaBUIaMH TPEYTrOJbHUKA M IapajuiesorpaMmma.
BiageTs npakTU4eCKUMH MHTEPIPETALMSIMU BEKTOPOB. YBEPEHHO IIOJIb30BATHCS
KOOpJIMHAaTaMH BEKTOpa. Biaxers CclI0oKeHHWEM W BBIUUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA Ha YUCJIO B KOOPIUHATAX.

Nmets npencrapieHue o 0asuce (Ha MI0CKocTH). PackiiabiBaTh BEKTOPHI IO
O0asucy. PackmanpiBaTh BEKTOpbl CHJI  C TOMOIIBIO MPOEUUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOWIEHUH. IIpuMeHsATh moNydeHHbIE 3HAHUSA B
OpOCTEHIINX PU3NUYECKUX 3a]1adax.

Bnanete MOHATHEM CKaJSPHOTO MPOM3BEIEHUS BEKTOPOB, MOHUMATh €r0
r€OMETPUYECKUN CMBICI U YBEPEHHO MOJIb30BATHCS €r0 BRIPAXKEHUEM B IEKAPTOBBIX
KOOpAMHATax. 3HaTh NUCTPUOYTUBHOCTH CKAJIIPHOTO MIPOU3BEJICHUS U €0 CBSI3b C
npoeurpoBaHueM. [IpUMEHATH CKasIpHOE NPOU3BEACHUE BEKTOPOB U
HaxXOXXJIEHUs JUIMH M YIVIOB. Pemiarb reoMeTrpuyeckue 3aladyd ¢ IOMOIIBIO
CKaJISIpHOTO Ipou3BeAeHus. Vcrnonb30BaTh CKaISIpHOE MPOU3BEECHUE BEKTOPOB B
anredpandeckux U (pu3nyeckux 3agavax.

Bragete NOHATHSMHU NMPAaBHIBHOIO MHOTOYTOJIBHHMKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI YT OKPYXHOCTU M PalMaHHOW MEPHI yIiia, BEIUUCIATH IJIOLIaAb Kpyra u
ero yacredd. Ilonumare cmbicn uucna m. [IpUMEHSTh MOJy4eHHBIE YMEHHS TMPHU
pelIeHUN TPAKTUYECKUX 3a7ad. 3HATh UCTOPUYECKHUE CBENCHUS 00 M3MEpPEHUU
JUTMHBI OKPY>KHOCTH U TUIOLIAAH KpyTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IJIOCKOCTH, O JBHKCHHSX.
Haxoguth ocu, UEHTpbl CUMMETPUU (GUTYp, LEHTPHl IOBOPOTA, HAXOIUThH
KOMITO3UIIMM TPOCTEHIINX MpeoOpa3oBaHuid. [IpuMeHATh NBUXKEHHUS TIOCKOCTH
IPU PELICHUU T€OMETPUUECKUX 3a/1ay.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOMTh MAaTEeMaTUYECKUE
MOJIEJIN JIJIS 3a/1a4 PEATIbHOW JKU3HU U MMPOBOJUTH COOTBETCTBYIOIME BBIYUCIEHUS
C TPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMM (TOJB3YSICh, TIE
HE00XO0IMMO, KAJIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

I[TPOTPAMME

7 KIIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne n/m P Konrpoubusie IIpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Hauana reomerpuu. [Ipocreimmue
1 reoMeTpUUYeCKre (GUTYPBI U UX CBOMCTBA 28 1 bubmmorexa [OK
p P ' https://m.edsoo.ru/78c146¢4
N3MmepeHne reoMeTpuueCKuX BEJIMYUH
bu6mmoreka [IOK
2 T 1 1
PEYTOIBHHKH ? https://m.edsoo.ru/78c146¢4
3 [TapamnensHocTs. CyMMa yriioB s | bubnuorexa [JOK
MHOI'OYT'OJIbHUKA https://m.edsoo.ru/78c146¢4
4 IIpsiMoyroiabHbBIE TPEYTOJbHUKH 7 bubmorexa LHOK
P T Tpeyr https://m.edsoo.ru/78c146¢4
bu6mmorexa [IOK
5 r 5 1
COMETprHECiie HepaseHcTsa https://m.edsoo.ru/78c146¢4
OxpyxHocTb. ['eomeTpruueckue mecra
6 touek. [locTpoeHus ¢ TOMOIIBIO ITUPKYIIST 18 1 bubmorexa [JOK
. P HIBIO THPIY. https://m.edsoo.ru/78c146¢4
Y JIUHEUKHU
7 [ToBTOpenue, o6odIIEHNE, 10 | bu6mmoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/78c146¢4
OBHIEE KOJIMYECTBO YACOB I10 102 6 0




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungposbie
Ne i/m P Kourpoubnble IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
N bubnmoreka [JOK
! HeTspexyrobHuiH 22 ! https://m.edsoo.ru/a5cb98eb
) MonoGue 16 1 bu6mmoreka [IOK
https://m.edsoo.ru/a5cb98eb
bubmuorexa [JOK
3 I1 16 1
Jrotaab https://m.edsoo.ru/a5cb98eb
4 Teopema [Tudaropa u nauana 18 1 bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/aScb98eb
5 VIl 1 4eTBIPEXYTOJIBHUKY, CBS3aHHBIE C 20 | bubnnorexa [JOK
OKPYKHOCTBIO https://m.edsoo.ru/aScb98eb
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATU3AIIHS 10 | bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/a5cb98eb
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




9 KUIIACC

KosunuecTBO 4acos DJIeKTPOHHbBIE
HaunmeHoBanue pa3iejaoB U TeM nudposBbie
Ne i/m P Konrpoabnbsie IIpakruyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnunorexa LIOK
! Peruerue Tpeyroabunuios 22 ! https://m.edsoo.ru/dddde230
bubnunoreka LIOK
2 Ionobue TpeyronbHiKos 12 ! https://m.edsoo.ru/dddde230
bubnuoreka [IOK
3 M 10 1
CTOML KOOp/HHAT https://m.edsoo.ru/dddde230
bubnuoreka [IOK
4 B 2 1
CKTOPEI 0 https://m.edsoo.ru/dddde230
bubnuoreka [IOK
5 16 1
JLTHa OKPYKHOCTH H ILIOIAI, Kpyra https://m.edsoo.ru/dddde230
bu6mmoteka IIOK
1
6 JBHDKEHHS [II10CKOCTH 0 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, o6odIIEHKE, 12 | bu6nunorexa LIOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/dddde230
OBHIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacon
Ne Hara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTe/ibHbIE peCypcChl
padoThI padoThI

| Hcroprst BOBHUKHOBEHUS U | bubmmoreka [JOK
Pa3BUTHUS TEOMETPUU https://m.edsoo.ru/925af86b
Hauanenbie noHsTus

2 reomerpud. Touka, npsamas 1 bubmorexa LIOK

put. > HPANAZ, https://m.edsoo.ru/659c4331
OTPE30K, JIy4
Hauanenbie nonsTus
3 reomerpuu. Touka, mpsmas 1 bubmmorexa [IOK
pui. - 1P ’ https://m.edsoo.ru/20bael2a
OTPE30K, JIy4d
[TonsiTue 06 akcuome,

4 Teopeme, I0Ka3aTeIbCTRE, | bub6nmorexa LIOK
ONpEeACIICHUH, CBOMCTBE, https://m.edsoo.ru/3d223477
MPU3HAKe
B3aumMHoe pacnonoxenue

5 TOYEK Ha MPSIMOH. | bubmuoreka [IOK
N3mepenue nimHbI OTpe3Ka, https://m.edsoo.ru/92b776f1
pacCTosTHUE MEXITY TOUKaAaMHU
B3aumMHoe pacnonoxenue

6 TOYEK Ha MPSIMOH. | bubmuorexa [IOK
N3mepenue nimHbI OTpesKa, https://m.edsoo.ru/9¢500788
pPacCTOsTHUE MEXTY TOUKaAaMHU

7 B3auMHoOe pacnonoxeHnue | bu6mmoreka [JOK

TOYEK Ha IIPSIMOM.

https://m.edsoo.ru/7f06e8ce




W3mepenue IIMHBI OTpE3Ka,
pacCTOsTHUE MEXITY TOUKaMU

[TonymniockocTs U yroi.

g B i bubnunorexa LIOK
HIBL YTIIOB. VISMCPCHHC https://m.eds00.ru/36862bf3
BEJINYUH yTJIOB
[TonynnockocTs U yroi. BuGmorexa LIOK
? Buner yrios. Msmepenne https://m.edsoo.ru/21ce4ff2
BEJIMYUH yTJIOB
[TonynnockocTs U yrod. BuGmorexa LIOK
10 Buner yrios. Msmepenue https://m.edsoo.ru/ce214e34
BEJIMYHH YTJIOB
BeprukanbHbie 1 CMEKHBIE BuGmorexa LOK
11 yrie. LapamiensHeie n https://m.edsoo.ru/7399faea
MIEPIICHIUKYIISIPHBIC TIPSIMBIC
BeprtukanbHbie U CMEKHBIE BuGmorexa LIOK
12 yriel. HapamenbHbie 1 https://m.edsoo.ru/5¢2c0dff
MePIEeHIUKYIIPHBIC TIPSIMbIE
BepTukaiapHbIe U CMEKHBIC BuGmorexa [IOK
15 (905
13 yritbi. Hapaienbrpie u https://m.edsoo.ru/4a4bf678
MEePIEeHIUKYIIIPHBIC TIPSIMbIE
BepTukaiapHbIe U CMEKHBIC BuGmorexa [IOK
15 (905
14 yrnet. HapauienbHpic u https://m.edsoo.ru/84ee61de
MIEePIICHIUKYIIIPHBIC TIPSIMBIC
BepTukaipHbIe U CMEKHBIC BuGmorexa OK
15 yrbl. Hapannensrpic u https://m.eds00.ru/d04bb9c5
MIEPIICHIUKYJIIPHBIC TIPSIMBIC
bubmuorexa [JOK
16 buccekrpuca yrna

https://m.edsoo.ru/da5e003c




bu6nmmoreka [IOK

17 buccekrpuca yrna
" Tprca yo https://m.edsoo.ru/557998af
bubnunoreka LIOK
18 buccekrpuca yrina
" Tprca yo https://m.edsoo.ru/5ea89182
19 JlomaHnas. Bujel JJoMaHbIX. bubnuorexa [IOK
JnuHa nomaHou https://m.edsoo.ru/c84d7212
20 Jlomanas. Buapl ToMaHBIX. bubnuorexa [JOK
JnmuHa nomaHou https://m.edsoo.ru/91fe52bc
MHOroyrojabHUKH.
[TepumeTp MHOTOYTOJIbHUKA.
P P T bubmmoreka [JOK
21 [loHsiTHE O BBIMYKIIBIX U
https://m.edsoo.ru/Qaab8dfc
HEBBIITYKJIbIX
MHOT'OYTOJIbHUKAX
MHOroyrojabHUKH.
[TepumeTp MHOTOYTOJIbHUKA.
22 Hoismzle[; BBIT }J]'IFLIX u bubmmorexa [IOK
Y& https:/m.edso0.ru/27b15065
HEBBITYKJIBIX
MHOT'OYTOJIbHUKAX
MHOroyroapHuKH.
[lepuMeTp MHOTOYTOJIbHUKA.
23 HoiﬂTHeIZ) BBIII };IFLIX u bubmorexa HHOK
Y& https://m.edsoo.ru/5cc7a352
HEBBITYKJIbIX
MHOT'OYTOJIbHUKAX
MHOroyrojabHuKH.
[lepumMeTp MHOTOYTOJIbHUKA.
P P _ bubmuorexa [IOK
24 [ToHsATHE O BBIMYKIIBIX U

HEBBITYKIIBIX
MHOT'OYT'OJIbHUKAX

https://m.edsoo.ru/6¢cac74dc




MHOTroyroiabHUKH.

[IepuMeTp MHOTOYrOJIbHUKA.

bu6nmoreka [IOK

25 I1
OITHE O BHIYIUIBIX 1 https://m.eds0o.ru/3e269ed8
HEBBIMYKJIBIX
MHOT'OYTI'OJIbHUKAX

26 HNucTpymenTs! aiist bubnmnoreka HOK
HU3MEPEHUH U IIOCTPOCHUM https://m.edsoo.ru/333ecb98

7 WNHctpymenTs! s bubmmoreka [JOK
HU3MEPEHUI ¥ TOCTPOCHUI https://m.edsoo.ru/26b0a806
KonTponbHas padora no
teme "Havana reomerpun.

)3 [Ipocreiimue Bu6mmotreka [JOK
reoMeTpuyeckre GUrypsl u https://m.edsoo.ru/aalb7981
ux cBoicTBa. 3mepenue
reoMeTpuyeckux Guryp"

79 Menuana, 6uccekTpuca u bubmuoreka [IOK
BBICOTA TPEYrOJIbHUKA https://m.edsoo.ru/9ae97099

30 Menuana, 6uccekTpuca u bu6nmorexa LIOK
BBICOTA TPEYrOJILHUKA https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TpeyroibsHUKOB bubmmorexa [OK

peyr https://m.edsoo.ru/8e04a02f

1 IlepBslii 1 BTOpPOI IPU3HAKU bubmuoteka [IOK
paBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/0f5d60af
[IepBblit 1 BTOpOM IPU3HAKU bu6muoreka [JOK

33
paBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/a56c5a%b

34 [lepBslii 1 BTOpOI IpU3HAKU bubmuorexa [IOK

pPaBEHCTBA TPEYTOJIHLHUKOB

https://m.edsoo.ru/34f8650e




35 [TepBrIii 1 BTOPOI MPU3HAKU bubnmnoreka HOK
paBeHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/ffe06285
36 [1epBblil 1 BTOpOM IPU3HAKU bubnmoreka [JOK
paBEHCTBA TPEYTOJIHBHUKOB https://m.edsoo.ru/79753cdf
PaBHOOEIpeHHBIC
37 TPEYrOJAbHUKHU U UX bubmorexa LOK
p XT https://m.edsoo.ru/c59fdae9
CBOICTBa
PaBHoOenpeHHbIC
38 TPEYTOJbHUKH B UX bubmmorexa [TOK
p er https://m.edsoo.ru/7e10fb44
CBOICTBa
PaBHoGenpenHbIe
bubmuoreka [{OK
39 TPEYrOJIbHUKH U UX
. https://m.edsoo.ru/1¢c2cc982
CBOICTBa
40 [Ipu3nak paBHOOEAPEHHOTO bubmmoreka [JOK
TpeyrojabHuKa https://m.edsoo.ru/480b3c40
A1 [Ipu3Hak paBHOOEAPEHHOTO bubmuoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/bf564ab7
4 Tperuit npu3Hak paBeHCTBa bubmuoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/b4229637
43 Tperunii npu3HaK paBeHCTBA bubmmnorexka HOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/7a899c49
44 Tperuit npru3HaKk paBeHCTBa bubmuoreka [IOK
TPEYTOJIBHUKOB https://m.edsoo.ru/41c75e54
@urypsl ¢ 0CEBOI
45 cumMmetpuei. [Tpumepst bubnmnorexa [JOK

CUMMETPHUH B OKPYKAIOIIEM
MHpe

https://m.edsoo.ru/83d5ffea




durypsl ¢ 0CeBOU
cumMerpuen. [Ipumepst

bu6nmmoreka [IOK

46 CUMMETPUU B OKPYKaIOLIEM https://m.edsoo.ru/a48cf0cd
MUpe
47 KontposbHas pabota mo bubnmnoreka HOK
teme "TpeyronbHuku" https://m.edsoo.ru/6f0a9a78
Bu6mumotexa [JOK
48 HapannemsHocTs MpsMEIX https://m.edsogru/aOS 1482d
49 CBoiicTBa ¥ IpU3HAKU bubmmoreka [JOK
napaJuIeNIbHbIX MPAMBIX https://m.edsoo.ru/2cd69381
50 CBoiicTBa ¥ IPU3HAKH bubmmoreka [JOK
IapaJuIeJIbHBIX IIPIMBIX https://m.edso00.ru/75899b52
51 CBoiicTBa ¥ NpU3HAKU bubnnorexa [JOK
IapaJuIeJIbHBIX IIPIMBIX https://m.edsoo.ru/e0fde699
50 CBoiicTBa ¥ IpU3HAKU bubmmoreka [JOK
MapauIeIbHbBIX IPIMBIX https://m.edsoo.ru/74e8bd74
53 CBoiicTBa ¥ PU3HAKH bubnnorexa [JOK
IapaJuIeNIbHBIX IIPIMBIX https://m.edsoo.ru/070fd7db
54 CBoiicTBa ¥ NpU3HAKU bubnnorexa [JOK
napajjIeJIbHBIX MPSAMBIX https://m.edso0o.ru/5¢90c339
55 CymMma yriioB TpeyrojibHUKa bubmmorexa LIOK
https://m.edsoo.ru/d1dcaScd
56 CyMMa yTiioB TpeyroJibHIKa bubmmorexa [IOK
https://m.edsoo.ru/7af6d9e6
57 Baemnue yriel bubmuorexa [IOK
TpEeYroabHUKa https://m.edsoo.ru/bc409f4f
53 Baemnue yriel bu6muoreka [JOK

TPEYroJbHUKA

https://m.edsoo.ru/371cbel 1




CymMma BHYTpPEHHHX YIJIOB
MHOT'OYTOJIbHUKA U CyMMa

bu6nmmoreka [IOK

> BHEIIHUX YTJIOB BEIITYKIOTO https://m.edsoo.ru/a3dd667f
MHOI'OYTOJIbHUKA
CymMma BHYTPEHHHX YIJIOB

60 MHOTOYTOJIbHUKA U CyMMa bubnuorexa [JOK
BHEIIHUX YTJIOB BEIITYKIOTO https://m.edsoo.ru/e638a510
MHOI'OYTOJIbHUKA
CymMma BHYTpPEHHHX YIJIOB

61 MHOI'OYI'OJIbHUKA U CyMMa bubnuoreka [IOK
BHEILHUX YTJIOB BEIITYKIOTO https://m.edsoo.ru/b75ede0Oe
MHOI'OYTOJIbHUKA
KontponbHas pabora no

& teme "llapaienbHOCTD. bubmmoreka [JOK
Cymma yriio https://m.edsoo.ru/40947485
MHOIOYyrojbHHUKa"
[Ipn3Haku paBeHCTBa

63 IIPSIMOYTOJIBHBIX brbmmorexa [TOK

https://m.edsoo.ru/330d63ff

TPEYrOJIbHUKOB
[Ipn3Haku paBeHCTBa

64 MPSIMOYTOJIBHBIX bubmmorera [OK

https://m.edsoo.ru/0e1544dc

TPEYrOJIbHUKOB

65 [lepnenukynsp u bubmuoreka [IOK
HaKJIOHHAs https://m.eds00.ru/957310000000000
CBolicTBO MeMaHbI

66 IIPSIMOYTOJIBHOTO bubmuorexa [IOK

TpEyroJIbHUKA, IPOBEAEHHOU
K TUIIOTEHY3€

https://m.edsoo.ru/b34a450e




CBOIiCTBO MeIHaHbI

IIPSIMOYT'OJIBHOTO bubnuoreka [JOK
67 .. .
TpEYrojabHUKa, IIPOBEACHHON https://m.edsoo.ru/83fabf79
K TUIIOTEHY3¢e
[IpsimoyronbHbIN
68 TPEYTroJIbHUK ¢ yriioMm B 30 bubmorexa OK
peyr 4 https://m.edsoo.ru/52b57d0f
rpajlycoB
IIpsamoyronsHBIH
69 T I()e OJ}IIHI/IK ¢ yriiom B 30 bubmorexa [IOK
peyr yr https://m.edsoo.ru/aec6d443
rpagycoB
CoOoTHOIICHUS MEXKTY
70 CTOPOHAMU M yIIaMH bubmorexa HOK
P a https://m.eds00.ru/95db4 17
TpEeYroJbHUKa
CooTHOIICHUS MEXKTY
71 CTOpPOHAMU U yTIIaMH bubmmorera [OK
P 4 https://m.edsoo.ru/5e¢a388d0
TpEyroJibHUKA
HepaBeHcTBO TpeyronnLHHKA.
72 HepaBeHCTBo op J'}I,;He bubmorexa HOK
P . a https://m.edsoo.ru/50fa9985
JIOMaHoO
HepaBenctBo Mexay
73 NIEPIIEHIUKYIIIPOM U bubmuoreka [IOK
HakKJIOHHOH. PaccTostHue oT https://m.edsoo.ru/7284cbde
TOYKHU 10 NPSMOKN
KonTponbHas pabota mo
TeMaM "IIpsamoyronsHEIE
P "yr bubmuoreka [{OK
74 TPEYTrOJIbHUKH'",
" https://m.edsoo.ru/85f00be3
I'eomerpuueckue

HepaBeHCTBa"




75 OKpY>KHOCTb, XOPAbI U bubnmnoreka HOK
JIMaMETPbI, UX CBOKMCTBA https://m.edsoo.ru/588c3a8d

76 OKpY>XHOCTb, XOP/IbI U bubnmoreka [JOK
JMaMETpPbl, UX CBOICTBA https://m.edsoo.ru/02406d49
B3anmuoe pacnonoxenue

77 OKPY>KHOCTH M TIPSIMOM. bubmmoreka [JOK
KacarenpHas u cexkymas https://m.edsoo.ru/00d222d9
OKPYKHOCTH
B3anmuoe pacnonoxenue

73 OKPY>KHOCTH U MPSAMOW. bubnnoreka [JOK
KacarenbHas u cexkymas https://m.edsoo.ru/4f8753bb
OKPY>KHOCTH
B3anmuoe pacnonoxenue

79 OKPY>KHOCTH U MPSAMOW. bubanorexa [JOK
KacarenbHas u cexkymas https://m.edsoo.ru/a52f2800
OKPY>KHOCTH

20 OKpy>XHOCTb, BIMCaHHAas B bubnnorexa [JOK
yromu https://m.edsoo.ru/3767ac35

31 OKpy>XHOCTb, BIMICaHHAs B bubmuoreka [IOK
yroil https://m.edsoo.ru/f019e49b
[ToHsiTHE O TEOMETPUUECKOM

2 MecTe Touek. [Ipumepnl bubmmnorexka HOK
FeOMETPUYECKUX MECT TOUEK https://m.edsoo.ru/9bdd6b63
Ha MJIOCKOCTH
[ToHnsiTHE O TEOMETPUUECKOM

23 MecTe Touek. [Ipumepnl bubmuorexa [IOK

reOMETPHUICCKUX MECT TOUYCK
Ha IMJIOCKOCTH

https://m.edsoo.ru/621adf85




84 OnucaHHasi OKPY>KHOCTb bubnmnoreka HOK
TpEyroJibHUKa, €€ LIEHTP https://m.edsoo.ru/fSb41bc7
85 OrnncaHHast OKPY>KHOCTb bubnmoreka [JOK
TPEYTrOJbHUKA, €€ LIEHTP https://m.edso0.ru/c96254e9
Meroa reomeTpuIeCcKuX
bubnunoreka LIOK
86 MECT TOYEK IPU PELICHUU
https://m.edsoo.ru/5894e7a4
F€OMETPUUYECKHX 3a/1a4
Meroa reomeTpuYeCcKuX
bubmuoreka [{OK
87 MECT TOYEK MpHU PELICHUU
https://m.edsoo.ru/784342d1
T€OMETPUUYECKHX 3a/1a4
Meroa reomeTpuuecKUX
bubmuoreka [{OK
88 MECT TOUYEK IIPH PEIICHUU
https://m.edsoo.ru/05853a22
T€OMETPUUYECKHX 3a/1a4
Meroa reomMeTpuueCcKUX
bubnunoreka LIOK
89 MECT TOUYEK IIPHU PEILIEHUHU
https://m.eds00.ru/6903dff0
F€OMETPUUYECKHX 3a/1a4
O60cHOBaHMS POCTEUIINX
ITOCTPOEHHUH, ITANbI 3a4a4n
90 Ha TIOCTPOEHUS, PELIEHHUE bubmorexa HOK
POSHI, b https://m.edsoo.ru/e511d730
3a/1a4 Ha IOCTPOEHUE
LUPKYJIEM U JINHEUKON
O60cHOBaHMS POCTEUIINX
ITOCTPOEHHM, ITANbl 3a4a4U
91 Ha IIOCTPOEHUS], PELLICHUE bromorexa [OK
POFHI, p https://m.edsoo.ru/f3bfbf74
3a/1a4 Ha IOCTPOEHUE
LUPKYJIEM U JINHEUKON
9 KonTponbhas pabora no bu6muoreka [JOK

teMe "OKpy>KHOCTb.

https://m.edsoo.ru/791dafc6




93

94

95

96

97

['eomerpuueckue Mecra
toyek. IlocTpoenns ¢
MTOMOIIIBIO ITUPKYJIS U
JIMHERKN"

[ToBTOpEeHME M 00OOIICHNE.
Pemenne 3amau,
WJUTIOCTPUPYIOIINX CBS3H
MEXY pa3InIHBIMU TEMaMH
Kypca

[ToBTOpEeHME M 00OOIICHNE.
Pemenue 3amauy,
WJUTFOCTPUPYIOIINX CBS3H
MEXTy pa3InIHBIMU TEMaMH
Kypca

[ToBTOpEeHME M 00OOIICHNE.
Pemenune 3amay,
WJUTFOCTPUPYIOIINX CBS3H
MEXTy pa3InIHBIMU TEMaMH
Kypca

[ToBTOpenue u o6oOIIEHHE.
Pemenune 3amay,
WJUTFOCTPUPYIOIINX CBS3H
MEXTy pa3InIHBIMU TEMaMH
Kypca

[ToBTOpenue u o0o0IIEHHE.
Pemenue 3amay,
WJUTFOCTPUPYIOIINX CBS3H
MEXTy Pa3InIHBIMU TEMaMH

Kypca

bub6nmoreka [IOK
https://m.edsoo.ru/fOe38fa3

bubnuoreka [{OK
https://m.edsoo.ru/38a31139

bu6nmorexa LIOK
https://m.edsoo.ru/7382bcc4

bub6nmorexa LIOK
https://m.edsoo.ru/a4f457ea

bubnunotexa LIOK
https://m.edsoo.ru/07e567¢l




[ToBTOpEeHME M 00OOIICHNE.
Pemenue 3amay,

98 HIUTIOCTPH HX CBSI3U 1 bubmmorexa LOK
pHpYyIot https:/m.edsoo.ru/8a4b94ed
MEXTY pa3InIHBIMU TEMAMH
Kypca
[ToBTOpEeHME M 000OIICHNE.
Pemenue 3amay,
99 HIUTIOCTPH HX CBSI3U 1 bubmmorexa LOK
pHpYyIotm https://m.edso00.ru/397d166b
MEXTy pa3InIHBIMU TEMaMH
Kypca
[ToBTOpEeHME M 00OOIICHNE.
Pemenue 3amay,
100 HILTIOCTPH X CBSI3U 1 bubmorexa LOK
TpapyIont https://m.edsoo.ru/c60d778a
MEXTy pa3InIHBIMU TEMaMH
Kypca
101 HTorosas KOHTPOJIbHAS | bubmuoreka [IOK
paborta https://m.edsoo.ru/fd50754a
[ToBTOpenue u o6oOIIEHHE.
Pemenune 3amay,
102 WILIIOCTPU UX CBSI3U 1 bubmorexa LHOK
PHPYIOH https://m.edso00.ru/971f7836
MEXY pa3IuYHBIMU TEMaMH
Kypca
OBHIEE KOJIMYECTBO HACOB 102

I10 ITPOT'PAMME




8 KUIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
| [Tapannenorpamm, ero Nnpu3Haku u 1 bubmmoreka [IOK
CBONCTBA https://m.edsoo.ru/8c2d08f0
’ [Tapannenorpamm, ero Npu3HaKu u | bubnnoreka [JOK
CBOICTBA https://m.edsoo.ru/0dbbebfb
3 [TapannenorpamMm, ero npu3Haku U 1 bubnuorexa [JOK
CBOMCTBa https://m.edsoo.ru/fb521d1b
4 [Tapannenorpamm, ero Nnpu3Haku u | bubnnorexa [JOK
CBOICTBA https://m.edsoo.ru/dc674776
5 [Tapannenorpamm, ero Npu3HaKu u 1 bubnnoreka [JOK
CBOICTBA https://m.edso0.ru/4823807b
6 [TpsaMoyronbHUK, poMO, KBajparT, 1 bubnnoreka [JOK
UX MPU3HAKHU U CBOWCTBA https://m.edsoo.ru/8abc88a8
7 [IpssmoyronbHUK, poMO, KBajpar, | bubnuoreka [IOK
WX MPU3HAKHU U CBOWCTBA https://m.edsoo.ru/d6a662c9
8 [TpsMoyronbHUK, poMO, KBaaparT, 1 bubnuoreka [IOK
UX MPU3HAKHU U CBOKCTBA https://m.edsoo.ru/21884952
9 [IpsimoyroasHUK, poMO, KBajpaT, | bubnnoreka [JOK
UX IPU3HAKHU U CBOWCTBA https://m.edsoo.ru/a6373aa2
10 Cpenusis TuHUA TPEYroJbHUKA 1 bubmmorexa LIOK
peat peyr https://m.edsoo.ru/6e1bcbbb
bu6 OK
11 CpenHsis TMHUA TPEYroJIbHUKA 1 nosmotera Il

https://m.edsoo.ru/6b23a4c3




12 Tpanemus. PaBHoOeapeHHast bubnunoreka [JOK
Tpaneuus, e€ CBOMCTBA U IPU3HAKU https://m.edsoo.ru/d61aa9d2
13 Tpanenus. PaBnoOenpennas bubnmoreka [JOK
Tpanenusi, €€ CBOMCTBA U MPU3HAKHU https://m.edsoo.ru/17f960ca
14 [IpsamoyrosbHas Tpanemnus bubmmorexa [IOK
https://m.edsoo.ru/3375c8{3
15 Cpenssisi TMHUS Tpanenuu buGnnorexa LIOK
https://m.edsoo.ru/7963a7f5
16 Teopewa daneca Et?fi/y/lg:;sigg/§4zeaso5
17 Teopewa daneca Eﬁgggj;;gg}jmozdzb
13 Teopema 0 MpOMOPIIHMOHATBHBIX bubnnoreka [JOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 TeopeMa 0 IpPONOPLMOHAIBHBIX bubnnorexa [JOK
OoTpe3Kax https://m.edsoo.ru/8eccc056
bubnnorexka [JOK
20 Hentp mace TpeyrombHiica https://m.edsogru/9cbcf96c
o1 LlenTpanbHO-CUMMETPUYHBIE bubnnoreka [JOK
buryps https://m.edsoo.ru/8578076a
” KonrtponsHas padora no teme bubnuoreka [IOK
"YeTpIp€XyroabHUKN" https://m.edsoo.ru/bed0f9f3
T [TooOue TpeyrobHUKOB, bubnnorexka [JOK
KOd(pGUITUEHT MOA00HS https://m.eds00.ru/19400684
24 [Tonobue TpeyroiabHUKOB, bubnnoreka [JOK
Koa(purmeHT nopooms https://m.edsoo.ru/21ebb50b
25 [Tpusnaku mo100us TPEyroabHUKOB Bubmmorexa LIOK

https://m.edsoo.ru/bbf2c3a6




bu6mmoreka [IOK

26 II 0
PHSHAIH HOACOIA TPEYTOTPHIIKOR https://m.edsoo.ru/8db1 1ff7
bubmuoreka [JOK
27 [TpusHaku momo6 eyro KO
PHIHAI TOAODIL TPEYTOIBHIKOB https://m.edsoo.ru/9ed1 1dSb
bubmuorexa [JOK
28 I1 0
PUSHAKH HOLODHA TpEyTOTLHHUEOD https:/m.eds0o.ru/152d2193
bubmuorexa [JOK
29 I1 0 e
PHSHAI TOAODIVT TPEYTOMBHIKOB https://m.edsoo.ru/23dc95f1
bubmuorexa [JOK
30 I1 0
PUSHAKH TIOMO0UA TPEYTOILHUKOB https://m.edsoo.ru/8d1d9d16
31 [Tpumenenue nmoxodus mpu bubnuorexa [JOK
pEUICHUN PAKTUYECKUX 3a71a4 https://m.eds00.ru/d97bf297
1 [Ipumenenue nonpobus npu bubnnorexa [JOK
pelIeHMH TPaKTUYECKUX 3a71ay https://m.edsoo.ru/Sb21c5aa
3 [Ipumenenue mogo0us pu bubmuorexa [JOK
peIIeHNH IIPAaKTUIECKUX 3a1a4 https://m.edsoo.ru/e0d80738
34 [Tpumenenue nogo6us nmpu bubnnorexka [JOK
pEeLIeHNH IPAKTUIECKUX 3a1a4 https://m.edsoo.ru/cace17d8
35 [Ipumenenue nogodus npu bubnnoreka [JOK
pEelIeHMH TPAKTUYECKUX 3a71ay https://m.edsoo.ru/8717eeba
36 [Tpumenenue nogo6us nmpu bubnuoreka [IOK
pEIeHMH TPAKTUYECKUX 3a71ay https://m.eds00.ru/d9159d9d
Brenenue nonstus
37 1| e§6 a30BaHUs MO00US U bubmmoreia LIOK
p P a https://m.edsoo.ru/aatf7¢944
noJ00HBIX pUryp
18 KonTponbhas pabota no teme bubnnoreka [JOK

"ITogooue"

https://m.edsoo.ru/89¢3236d




IMougrue mwiomanu. CBolcTBa

bu6mmoreka [IOK

39 IUIOINAACH TEOMETPHUYECKUX (DUTYP https://m.edsoo.ru/7af5b92e

40 [Tonsitue nomanu. CBoicTBa bubmuorexa [JOK
IJIOMIAJIEH TEOMETPUICCKUX DUTYP https://m.edsoo.ru/37a176c0

41 ITonstue mmomaau. CBoiicTBa bubmuorexa [JOK
TIoMIaIel TeoMeTpudecKux Guryp https://m.edsoo.ru/6004265a
[Tpocreiimme Gopmybl s

4 IJIOIIAAN TPEYroJIbHUKA, bu6mmoreka [IOK
napajuiesiorpaMma, pomoa u https://m.edsoo.ru/596ald0e
Tpanenuu
[Tpocreitmue hopmynbl ams

43 IJIOIA U TPEYrOJIbHUKA, bubnnoreka [JOK
napajuiesiorpaMma, pomoa u https://m.edsoo.ru/f636de1f
Tpanenuu
[Tpocreitmue hopmynbl amns

m IJIOIIAIU TPEYrOJIbHUKA, bu6mmoreka [JOK
napajenorpaMma, pomoa u https://m.edsoo.ru/9732274d
Tpanenuu
[Tpocreitmume hopmynbl amns

45 IJIOIIAJAU TPEYrOJIbHUKA, bu6mmorexa [IOK
napajenorpaMma, pomoa u https://m.edsoo.ru/e6458963
Tpaneuuu
[Ipocreiimme hopmynsl ams

46 IJIOIIAJN TPEYrOJIbHUKA, bu6mmorexa [IOK
napajenorpaMma, pomoa u https://m.edsoo.ru/0b18fc61
Tpaneuuu

47 [Tpocreiimume hopmynbl ams bubnnorexka [JOK

TIJIOMIAIU TPEYTOJIbHUKA,

https://m.edsoo.ru/eb691e04




napasuiesiorpaMma, pomoa u
Tpanenuu

[Tpocreiimme Gopmyb s
IUIOIIA/IA TPEYTOJIbHUKA,

bubmuorexa [JOK

48 napajuiejgorpaMmma, pomoa u https://m.edsoo.ru/8b93cfba
Tpaneuuu
[Ipocreiimme hopmys ams
49 TUIOIIA/IN TPEYTOJIbHUKA, bu6mmoreka [IOK
napajuiejorpaMmma, pomoa u https://m.edsoo.ru/c35f544d
Tpamneuuu
[pocreiimme hopmys s
50 IJIOIIAY TPEYrOJIbHHUKA, bubnnorexa [HOK
napajiejorpaMmma, pomoa u https://m.edsoo.ru/a3f9beld
Tpamneuuu
bu6mmoreka [IOK
>l Tlioutaut HoA0GHEIX (piryp https://m_edsoo.ru/d8638£34
bu6mmorexa [IOK
52 Inomam nono6HEIX (bI/Iryp https://m.edsoo.ru/2383022¢
bu6mmoreka [JOK
>3 Inoma nonoGHAIX Guryp https://m.edsoo.ru/5ee2a7d4
54 Konrponbnas pabora no reme bubnnoreka [JOK
"TImomans" https://m.edsoo.ru/05f10573
bu6mmorexa [IOK
3 Teopewa Iigaropa https://m.edsoo.ru/7f631£27
[Tpumenenue Teopems [Tugaropa bubnnoreka [JOK
56
[IPYU PELICHNH MMPAKTUYECKUX 3a1a4 https://m.edsoo.ru/4829510
57 [Tpumenenue Teopemsl [Tudaropa bubnuoreka [IOK

IIPU PELIEHNH TPAKTUYECKHX 3a/1a4

https://m.edsoo.ru/a9fbd79b




[Tpumenenue Teopemsl [Tudaropa

bu6mmoreka [IOK

58
IIpY PEIIEHUH IIPAKTUIECKUX 3a1a4 https://m.edsoo.1ru/396250fc
59 [Tpumenenue Teopemsl [Tudaropa bubnmoreka [JOK
[IPU PELIEHUU MMPAKTUUYECKUX 3a1a4 https://m.edsoo.ru/ec94e892
60 [Ipumenenne Teopems [Tudaropa bubnnoreka [HOK
[IPU PELICHUH [TPAKTUYECKUX 3a1a4 https://m.edsoo.ru/cb69a011
61 [IponopiimoHanbHbIE OTPE3KHU B bubnnoreka [HOK
HPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/012ee582
& [IponopiimoHanbHbIE OTPE3KH B bubnuorexa [JOK
NPSAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 [IponopuroHanbHbIE OTPE3KU B bubnuoreka [IOK
HPSIMOYTOJIBHOM TPEYTOJILHUKE https://m.edsoo.ru/lecbc886
64 [TIponopiimoHabHBIE OTPE3KU B bubnnoreka [JOK
NPSAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
[IponopiimoHanbHbIE OTPE3KHU B bubnuorexa [JOK
65
HPSIMOYTOJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f
66 [IponopunoHanbHbIE OTPE3KU B bubnuoreka [IOK
[PSAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAHTE€HC U
67 KOTaHI'€HC OCTPOro yria bubmmorexa LOK
p yr https://m.edsoo.ru/132b4ef6
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
68 KOTa}II{FeHC OCTy oro yria bubnmorexa LOK
p yr https://m.edsoo.ru/f089efb9
IIPSAIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
bu6mmorexa [IOK
69 KOTaHT'€HC OCTPOTO yria

IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/b41c27f9




70 Tpuronomerpudeckue GyHKIIUNA bubnunoreka [JOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/f64cb9cb
71 Tpuronomerpuyeckue GyHKIUH bubnmoreka [JOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/6b294349
KonTtponbHas pabora o Teme
72 "Teopema [Iudaropa u Hauana bubmmorexa LIOK
P " P https://m.edsoo.ru/a9dbl1{7a
TPUTOHOMETPUU
73 Bnncannbie u 1ieHTpaabHbBIC YTIIBI bubmorexa HOK
HeHTp A https://m.edsoo.ru/ae5f890d
74 Brrcansablie U IEHTpabHBIC YTJIbI bubmmorera [JOK
HEHTP - https://m.edsoo.ru/d0233fa0
75 Brucannabie U IEHTpalbHBIE YTITbI bubmorexa HOK
HeHTp 4 https://m.edsoo.ru/ccaee9b0
76 Brnucannabie U IEHTpalbHBIE YTITbI bubmorexa LHOK
HeHTp yr https://m.edsoo.ru/1d3424f4
77 Yron mexay KacaTeJIbHOU U bubnuotexa [JOK
XOopaou https://m.edsoo.ru/775efa2f
73 VYrois Mexay KacaTeJIbHOU U bubnnorexka [JOK
XOopaou https://m.edsoo.ru/09166b3d
79 Vrael Mexay XopaaMu U CeKyIIUMHU bubmmorexa [TOK
A1y XOpA yi https://m.eds00.ru/022e729c¢
80 Vrael Mexay XopaaMu U CeKyIIUMHU bubmorexa HOK
Ay XOpA yi https://m.edsoo.ru/84a32a80
81 Brircannbie 1 onmucaHHBIC bubmuorexa [JOK
YETBIPEX YT OJIbHUKHU https://m.edsoo.ru/734d8ad9
%) Bnucannblie u onucanHble bubnmoreka [JOK

YeTBIPEXYTOIbHUKHI

https://m.edsoo.ru/aa6clad6




23 CBolicTBa M MPU3HAKHU BIIMCAHHOTO bubnunoreka [JOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
84 CBoiicTBa M IPU3HAKH BIMCAHHOTO bubnmoreka [JOK
YeThIPEXYTOJIbHUKA https://m.eds00.ru/60435d9b
25 CBoiicTBa ¥ IPU3HAKK BIMCAHHOTO bubnnoreka [HOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
26 CBolicTBa M MPU3HAKHU BIIMCAHHOTO bubnnoreka [HOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
g7 BzaumHoe pacrnionoxeHue 1Byx bubnuorexa [JOK
OKPY>KHOCTEH https://m.edsoo.ru/420d844e
28 BzaumHoe pacnionoxeHue aJByx bubnnoreka [JOK
OKPYKHOCTEH https://m.edsoo.ru/42da86f2
. bubmuorexa [JOK
89 Kacanme oxpyxuocteii https://m.edsoo.ru/4cbf4{f9
. bubnuorexa [JOK
20 Kacarme oxpyxroctei https://m.edsoo.ru/52dcbe7d
91 OO0mue kacaTeabHbIE K IBYM bubnnoreka [JOK
OKPYXHOCTAM https://m.edsoo.ru/d2151a62
KonTponbHas pabota mo Teme
92 "VTIBl U 4ETBIPEXYTOJIBHUKH, bubmmorexa LIOK
" https://m.edso00.ru/26055342
CBSI3aHHBIE C OKPYKHOCTHIO
[ToBTOpenue u o6oOIIEeHHE.
93 Pemenue 3aga4, WILTFOCTPUPYIOIIUX bubnuorexa [JOK
CBSA3U MEXIY pPa3IUYHBIMUA TEMaMU https://m.edsoo.ru/74d89ab9
Kypca
94 [ToBTOpenue u 0600IIEeHNE. bu6mmorexa [IOK

Pemenue 3anau, HIUTFOCTPUPYIOLINX

https://m.edsoo.ru/6d05bcd8




CBSI3M MEXKY Pa3IMYHBIMH TEMaMHU
Kypca

[ToBTOpeHuEe 1 0600IIEHNE.
Pemenne 3a1a4, MUTFOCTPUPYIOIIHX

bubmuorexa [JOK

95 CBS3U MEXKIY Pa3IUYHBIMU TEMAMU https://m.edsoo.ru/51013847
Kypca
[ToBTOpenue u o6o0IIeHNE.

96 Pemenune 3aiay, MILTFOCTPUPYIOIIMX bubnuorexa [JOK
CBA3U MEXAY pa3IMYHBIMUA TEMaMU https://m.edsoo.ru/248181a0
Kypca
[ToBTOpenue u 06o0IICHNE.

97 Pemienue 3amay, HIUTIOCTPUPYIOIINX bubnuorexa [JOK
CBA3U MEXAY pa3IMYHBIMUA TEMaMU https://m.edsoo.ru/dad15fdc
Kypca
[ToBTOpenue u 06o0IICHNE.
Pemenue 3aay, WIUTIOCTPUPYIOIIHX bubnuotexa [JOK

98
CBSA3U MEXAY Pa3IUYHbIMU TEMaMU https://m.edso0.ru/6a69702b
Kypca
[ToBTOpEeHue u 06061IEeHNE.
Pemenue 3aay, HLTIOCTPUPYIOIITUX bubnuorexa [JOK

99
CBS3U MEXAY Pa3IUYHbIMU TEMaMU https://m.edsoo.ru/0f5Sb4b87
Kypca
[ToBTOpenue u 06061IEHNE.

100 Pemenue 3ama4, HIUTIOCTPUPYIOIITHX bubnmoreka [JOK

CBA3U MCXKY Pa3JIMYHbBIMHA TEMaMU
Kypca

https://m.edsoo.ru/7942fc3c

101

Htorosast kKoHTpoJIbHAs paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/c2695¢10




[ToBTOpEeHME 1 0000IIEHNE.
Pemenue 3aga4, WILTFOCTPUPYIOIIUX
CBSI3M MEXKY Pa3IMYHBIMA TEMaMU
Kypca

OBLIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102

102

bu6mmoreka [IOK
https://m.edsoo.ru/b4981045




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
| CuHyC, KOCUHYC, TAHT'€HC yTJIOB OT 1 bubmmoreka [IOK
0 o 180° https://m.edsoo.ru/33005d2b
) OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubnnoreka [JOK
TOKIECTBO https://m.edsoo.ru/aba8dd52
bubmuorexa [JOK
3 o 1
OPMYJIBI IPHBC/CHHA https://m.edso0o0.ru/98813486
bubmuorexa [JOK
4 @ 1
OPMYJIBI IPHBC/ICHHA https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronsaukos. Teopema 1 bubmuoreka [JOK
KOCHUHYCOB https://m.edsoo.ru/9738e456
6 Pewenne tpeyronbHukoB. Teopema 1 bubnnoreka [JOK
KOCHHYCOB https://m.edsoo.ru/d934a6e6
bu6mmoreka [IOK
7 T 1
eOpeMa CHEYLOR https://m.eds00.ru/820ebf06
bu6mmoreka [IOK
T 1
8 eOpeMa CHEYLOR https://m.eds00.ru/000dd68f
Pemienne npaktuyeckux 3aaad ¢
9 HCIIOJIb30BAHUEM TEOPEMBI 1 bubmmorexa LIOK
p https://m.edsoo.ru/da65db4c
KOCHHYCOB U TEOPEMBI CUHYCOB
Pemenue npakTuyeckux 3agay ¢
bu6mmorexa [IOK
10 HCITOJIb30BAHUEM TE€OPEMBI 1

KOCHUHYCOB U TCOPEMEBI CUHYCOB

https://m.edsoo.ru/ed170337




Pemrenne IMPAKTUYCCKUX 3a1a4 C

bu6mmoreka [IOK

1 HCTIOJILSOBAHHEM TCOPEMDI https://m.edsoo.ru/fd237192
KOCHHYCOB U TEOPEMbI CUHYCOB
Pemenne nmpakTuueckux 3amay ¢ BuGmiorexa LIOK
12 HCTOB3OBARMCM TCOPEMET htps:/m.eds00.ru/66b247d5
KOCHHYCOB M TEOPEMBI CHHYCOB
TpuronomeTrpuueckue GOpMyIIbI BuGmiorexa LIOK
13 JULA TLITOLIARH TpEYTOIbHHIKA, https://m.edsoo.ru/009bf17e
napajuiejgorpamma
TpuronomeTpudeckre GOpMYJIbI BuGmiorexa LIOK
14 JULA TLITOIA A TpeYroIbHHIKA, https://m.edsoo.ru/3479efa2
napajuiejgorpamma
TpuronomeTpudeckue GOpMYJIbI BuGmmorexa LOK
15 JULL ILIOLIAZH TPEYTO/IHUKA, https://m.edsoo.ru/c9e4273f
napajuiejgorpamma
Tpuronomerpuueckue GopMyIbI BuGmiorexa LIOK
16 JULA TUIOIAZH TPEYTOJIbHHKA, https://m.edsoo.ru/35e8ab1f
napajuiesorpamma
17 o r bubmuorexa [JOK
OpMyJta & cpoHa https://m.edsoo.ru/ad8e9d59
13 o r bubmuorexa [JOK
OpMyJta & epoHa https://m.edso0.ru/8fb80467
19 o r bubmuorexa [JOK
OpMyJta 1 epoHa https://m.eds00.ru/03b9324c
20 dopmyna MmIomaad BEITYKIOrO bubnuoreka [IOK
YeTBIPEXYTOJIbHUKA https://m.edsoo.ru/e20462b0
o1 dopMya IUIOIIAH BBITYKIOTO bubnnorexa [JOK

Y4eThIPEXYTrOJbHUKA

https://m.edsoo.ru/1b3f8284




2 KoHTponbHas pabota 1mo teme bubnunoreka [JOK
"Pemenue TpeyroiabHUKOB" https://m.edsoo.ru/71316455
3 Xop/ipl ¥ TOI00HBIE TPEYTOJBHUKH bubnmoreka [JOK
B OKPY>KHOCTH https://m.edsoo.ru/deeSbl1d
24 Teopema 0 IpOU3BEAECHUN OTPEZKOB bubnnoreka [HOK
Xopa https://m.edsoo.ru/9a6b9583
)5 Teopema 0 mpou3BeACHUN OTPE3KOB bubnnoreka [HOK
Xopa https://m.edsoo0.ru/3280910d
26 Teopemsl 0 IPOU3BEIEHUN bubnuorexa [JOK
OTPE3KOB CEKYIIUX https://m.edsoo.ru/7c¢74ebdb
7 TeopeMsl 0 IPOU3BEIECHUN bubnuoreka [IOK
OTPE3KOB CEKYIIUX https://m.edsoo.ru/ccdb3092
28 Teopema 0 KBajipaTe KacaTeabHON bubmmorexa [IOK
https://m.edsoo.ru/3cde33ca
29 Teopema 0 KBajipaTe KacaTeabHON bubmorexa HOK
https://m.edsoo.ru/d6df6c82
30 Teopemsl UeBbl 1 MeHenast ngﬁ;ﬁfiﬁ)gﬁ/};zl 8dfa
bubnnoreka [JOK
3 Teopener Hener it Menenas https://m.edsogru/a463c1bc
bubnnorexka [JOK
32 Teopemsi Hesir u Menenas https://m.edsocl;.lru/elaS1aa9
bubnmoreka [JOK
33 Howsrue o romoterin https://m.edsogru/ 14e6241d
34 KonTtponbHas pabora o Teme bubnnoreka [JOK
"Tlomo6ue TpeyroibHUKOB" https://m.edsoo.ru/15177855
35 YpaBHEHHE NPSIMOI HA TIJIOCKOCTH. bubmuorexa [JOK

VYrnoBoit k03 UIHEHT U

https://m.edsoo.ru/2dcfad6b




CBOOOIHBIN YJICH, UX
T€OMETPUUYECKUN CMBICIT

VYpaBHeHure NpSIMOil Ha TIJIOCKOCTH.

VYrioBoit koahduiueHT u

bubmuorexa [JOK

36
CBOOOIHEIN YJIeH, HX https://m.edsoo.ru/fadfb1b3
T€OMETPUUYECKHI CMBICTT
[TapamnensHOCTD U
37 HEPIEHINKYIIPHOCTD IPIMBIX buGnnorexa LIOK
PHCHAMKYIP p hitps:/m.eds00.ru/6d686658
(uepes yriioBoit ko3 uireHT)
bu6mmoreka [IOK
38 N
PaBHCHHUE OKPYHHOCTH hitps:/m.edsoo.ru/1658a6fd
Haxoxnenue nepeceuenuit
39 OKPVIKHOCTEN U IIPSAMBIX B bubmmorexa LHOK
Py p https://m.edsoo.ru/36de713a
KOOpJIMHATAX
Haxoxnenue nepeceuenuit
40 OKPVKHOCTEN U IIPSAMBIX B Bubmorexa ITOK
by P hitps://m.edso0.ru/5777b234
KOOpJIMHATaX
A1 ®opmyna pacCTOSHUS OT TOUKH J10 bubnuoreka [IOK
PAMOM https://m.edsoo.ru/5ffdeecd
[Tnomane mapaxierorpaMmMa B
42 KOO I/IHaTa)? HOH}ITI/IE 00 bubmmorera [TOK
pA S https://m.edsoo.ru/19f84dae
OPUEHTHPOBAHHOM TUIOLIAAN
[IpumeHneHnne MeTo1a KOOpIUHAT B
43 OPaKTHYECKN-OPUEHTUPOBAHHBIX bubmmorexa LIOK
p p p https://m.edsoo.ru/7b10a3as
FeOMETPUUECKHX 3a7auax
m KonTponbhas pabota no teme bubmuoreka [IOK

"Metoxa koopauHaT"

https://m.edsoo.ru/b1271082




bu6mmoreka [IOK

45 Beiropst Ha mockocTH https://m.edsoo.ru/bd9a630e
CrioxeHue ¥ BbIUUTAaHUE BEKTOPOB BuGmiorexa LIOK
46 — 1PaBuia TpeyroIbHitia 1 https://m.edsoo.ru/193ca346
napajuiejgorpamma
CliokeHHUE ¥ BBIUMTAHUE BEKTOPOB BuGmiorexa LIOK
u
47 - paBiLIa TPEYTOILHHUKA U https://m.edsoo.ru/01d8ebal
napajuiejgorpamma
bubmuorexa [JOK
48 YMHO)KCHHE BEKTOPA HA YHCIIO https://m.edsoo.ru/e540d478
49 K bubmuorexa [JOK
OOp/HMHATBI BEKTOPA https://m.edsoo.ru/2278518f
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, BuGmiorexa LIOK
u
>0 YMHOMCHHE BEKTOpA Ha HHCIO B https://m.edso0.ru/c492667b
KOOpJAMHATAX
CnoxeHue ¥ BbIUNTaHUE BEKTOPOB, BuGmiorexa LIOK
>l YMHOYMCHHE BEKTOpa Ha HHCIO B https://m.edsoo.ru/2560ab87
KOOpJAMHATAX
50 [IpuMeHeHne BEKTOpOB B (PU3HUKE, bubnuoreka [JOK
LIEHTP Macc https://m.edsoo.ru/1cfb8928
53 [Tonsatue o 6a3uce (Ha MWIOCKOCTH). bubnnoreka [JOK
Paznoxxenust BEeKTOpOB 10 Oa3ucy https://m.edso0.ru/757b9b30
54 [TonsiTue o0 6a3uce (Ha MIIOCKOCTH). bubmuoreka [JOK
PaznoxxeHus BeKTOpoOB 1o 6a3ucy https://m.edsoo.ru/cfe5295¢
55 [TonsiTue o 6a3uce (Ha MIOCKOCTH). bubnuotexa [JOK
PaznoxxeHust BEKTOPOB 10 6a3uCy https://m.edsoo.ru/e1a50237
56 CxkansipHO€ MPON3BEICHNE bubnmoreka [JOK

BEKTOPOB, TEOMETPUYECKUN CMBICIT

https://m.edsoo.ru/afb9a2a0




H BBIPAXCHUE B JICKAPTOBBIX

KOOpJAMHATAX
57 JucTpruOyTUBHOCTD CKAJIIPHOTO bubnmoreka [JOK
[IPOU3BEACHUS https://m.edsoo.ru/Obcd3387
53 CxkansipHo€ Mpou3BEICHUE U bubnnoreka [HOK
MpOELUPOBAHUE https://m.edsoo.ru/0f16f5da
[IpumeHeHue CKaJIIpHOTO
59 IIPOU3BENCHUS BEKTOPOB I bubmnorexa [IOK
P 4 POB & https://m.edsoo.ru/9d7b1240
HAXOXJICHUS JIJTUH U YTJIOB
[IpumeHeHue CKaJIIpHOTO
60 IPOU3BEICHUSA BEKTOPOB I bubmmorexa LHOK
p e POB 2 https://m.eds00.ru/99791584
HAXOXJICHUS JUIUH U YTIIOB
[IpuMeHeHne cKasipHOro
61 POU3BEICHUSI BEKTOPOB I bubmmorexa LHOK
POHSBEA POB A hitps:/m.eds0o.ru/894¢ 1248
HAXOX/ICHUS JUIUH U YTIIOB
Pemenne reomeTpuueckux 3aaad ¢
62 IIOMOIILIO CKAJISIPHOT'O bubmorexa LHOK
HI p https://m.edsoo.ru/e572abc0
MIPOU3BEICHUS
Pemienne reomerpuueckux 3aaad ¢
63 IIOMOIIIBI0 CKAIIPHOTO bubnmnorexa [IOK
m p https://m.edsoo.ru/75a5¢e4a7
MIPOU3BEICHUS
64 Konrponbnas pabora no reme bubnuoreka [IOK
"BekTops!" https://m.edsoo.ru/55678a9d
65 IIpaBuIBHBIE MHOTOYTOJIBHUKH, bubnnoreka [JOK
BBIUHMCIICHHE UX BJICMCHTOB https://m.edsoo.ru/5a4341db
66 [TpaBuiIbHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK

BBIYHMCIICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/2517463d




67 [IpaBuiibHBIE MHOTOYTOJILHUKH, bubnunoreka [JOK
BBIYHMCJICHHE UX 3JICMCHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBunIBHBIE MHOTOYTOJIBHUKH, bubnmoreka [JOK
BBIYHCJIICHUE UX 3JIECMECHTOB https://m.edsoo.ru/al6£6e98
69 Ywuceiio © 1 JIUHA 0K HOCTH bubmorexa HOK
A Py https://m.edsoo.ru/78b4dc48
70 Ywuceiio © 1 JIUHA 0K HOCTH bubmorexa HOK
A Py https://m.edsoo.ru/825e73c7
71 JUIMHa OyTH OKPYKHOCTHU bubmmorexa LHOK
AT py https://m.edsoo.ru/3¢2983f9
bubmuorexa [JOK
72
Homia YT OKpYKHOCTH https://m.edsoo.ru/4eb62ffb
bubmuorexa [JOK
P
3 a/iMaHHai Mepa yria https://m.edsoo.ru/d3b68dca
bubmuorexa [JOK
74 Pagmnannas mepa a
JIMAHHAT Mepa yIT https://m.eds00.ru/e97f0369
75 [Inomaap Kpyra u ero 3JeMeHTOB bubnuoreka [IOK
(cexTopa u cermeHTa) https://m.edsoo.ru/b73a7f0b
76 [1nomane Kpyra u €ro 3J€MEHTOB bu6mmoreka [JOK
(cekTopa U cerMeHTa) https://m.edsoo.ru/10a2b760
77 [Imomane Kpyra u €ro 3J€MEHTOB bubnnoreka [JOK
(cekTopa U cerMeHTa) https://m.edsoo0.ru/0d98bb54
Brruucnenue nepumMeTpoB u
78 riomazaei Guryp, BKIFOYAIOIINX bubmorexa LIOK
Ha M H htps://m.edsoo.ru/1§673d06
AJIEMEHTHI KpyTa
Briuucnenue nepumMeTpoB u
N bubmuorexa [JOK
79 wiomanen Guryp, BKIFOYAIOIINX

3JIEMEHTHI Kpyra

https://m.edsoo.ru/a4bcd171




20 KonTponbnas o teme "Jyinna bubmuorexa [JOK
OKpPY’KHOCTH M IIoIaab kpyra" https://m.edso0.ru/0353e638
81 LlenTpanbHas CUMMETPHS bubmorexa [TOK
P P https://m.edsoo.ru/e63£f8F2
2 LleHTpaTbHO-CHUMMETPUYHBIC bubnmoreka [JOK
burypst https://m.edsoo.ru/5dbbfd1f
bubmuorexa [JOK
83 IT
OBOpOT https://m.edsoo.ru/a59548ae
84 OceBast cummeTpust bubmorexa HOK
https://m.edsoo.ru/de5f1903
[ToBTOpEeHME B 000OIIEHNE.
85 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bubmuorexa [JOK
CBA3U MEXAY pa3IMYHBIMUA TEMaMU https://m.edsoo.ru/46bcel128
Kypca
26 ®urypsl, CHMMETPUYHBIE bubnnorexa [HOK
OTHOCHUTEIIBHO HEKOTOPOH OCH https://m.edsoo.ru/a6b0094b
bu6mmoreka [IOK
7 IT i
8 ApAICILHEIH HEPEHOC https://m.edsoo.ru/3b681983
88 [TonsiTve ABM>KEHMS U €70 CBOMCTBA bubmorexa HOK
g https://m.edsoo.ru/4bda89ea
bu6mmoreka [JOK
P
89 aBEHCTBO (Hryp https://m.edsoo.ru/aba7d464
[IposiBeHUs1 CHMMETpPUU B
90 MIPUPOJE, )KUBOIMCH, CKYJIBIITYpPE bubmorexa HOK
PHPOAE, > CRYIRITIYPE, https://m.eds00.ru/92b823fd
ApPXUTEKTYype
01 Kommo3unuu npuxkeHuit bu6mmorexa [IOK

(mpocTeiiiue npuMepsl)

https://m.edsoo.ru/2a4a2ba8




[ToBTOpEeHME 1 0000IIEHNE.
Pemenue 3aga4, WILTFOCTPUPYIOIIUX

bu6mmoreka [IOK

22 CBSA3U MEXIY Pa3IUu4YHbIMU TEMaMU https://m.edsoo.ru/efefea93
Kypca
[ToBTOpeHmEe 1 0600IIEHNE.

93 Peienue 3aiad, WITIOCTPUPYIOIINX bubmuorexa [JOK
CBSI3U MEXAY pa3IMYHBIMUA TEMaMU https://m.edsoo.ru/c58e409¢
Kypca
[ToBTOpEeHME B 00O0MIIEHNE.

94 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bubmuorexa [JOK
CBA3U MEXAY pa3IMYHBIMUA TEMaMU https://m.edsoo.ru/54d14267
Kypca
[ToBTOpEeHME B 000OIIEHNE.

95 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bubnuorexa [JOK
CBA3U MEXAY pa3IMYHBIMUA TEMaMU https://m.edsoo.ru/a78455¢c5
Kypca
[ToBTOpenue u 060061IEHNE.

96 Pemenue 3aga4, WILITFOCTPUPYIOIIUX bubnuotexa [JOK
CBSI3U MEXAY pa3IMYHBIMHA TEMaMU https://m.edsoo.ru/2e7695cf
Kypca
[ToBTOpEeHue u 060061IEeHNE.

97 Pemenue 3aga4, WILTFOCTPUPYIOIINX bubnuotexa [JOK
CBSI3U MEXAY pa3IMYHbIMHA TEMaMU https://m.edsoo.ru/6383d98a
Kypca
[ToBTOpeHme u 0600IIEHNE.

08 Pemenue 3aga4, WILTIOCTPUPYIOIINX bubnuorexa [JOK

CBSI3U MEXIY pPa3IU4YHBIMUA TEMaMHU
Kypca

https://m.edsoo.ru/89¢5365f




99

100

101

102

[ToBTOpEeHME 1 0000IIEHNE.
Pewenue 3ana4, HILUIIOCTPUPYIOIIUX
CBSI3M MEXKY Pa3IMYHBIMA TEMaMU
Kypca

[ToBTOpeHmEe 1 0600IIEHNE.
Pemenue 3a1a4, MUTFOCTPUPYIOIIHX
CBSI3M MKy PA3IMYHBIMA TEMaMU

Kypca
Wrorosas koHTpoJsibHasA paboTa
[ToBTOpEeHME B 00O0MIIEHNE.

Pemenue 3ala4, HJUTIOCTPUPYIOLIUX
CBsA3U MCXKIY Pa3IMYHbIMHA TEMaMU

Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bu6mmoreka [IOK
https://m.edsoo.ru/Odcedafl

bu6mmoreka [IOK
https://m.edsoo.ru/27b735e9

bubmuorexa [JOK
https://m.edsoo.ru/073bcf5d

bubmuorexa [JOK
https://m.edsoo.ru/1852817¢







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KJIIACC

Kon
MpOBEPAEMOro
pe3yJbTara

6

HpOBepﬂeMme NnpeaAMETHBIC PE3YJ/IbTAThl 0CBOCHUSN OCHOBHOI1
06pa30BaTeJ’IbHOI7I nporpamMmmsbl OCHOBHOI'O 0611161"0 oﬁpasoBa}mﬂ

I'eomeTpus

6.1

Pacno3HaBaTh M3y4yeHHBIE TE€OMETPUYECKHE (QUIYpbI, ONPEHENATh HX
B3aMMHOE pACIOJOXKEHHE, H300pakaTh TeoMEeTpudeckue (Urypsl,
BBITOJIHATB YEPTEKHU 110 YCIOBUIO 3a1a4u. MI3MepsITh JINHEHHBIE U YIIIOBBIE
BEIMYMHBL. PemaTh 3a71aun Ha BBIYMCIEHHUE JUIMH OTPE3KOB M BEIWYMH
yIJIOB

6.2

Jenate rpyOyr0 OLIEHKY JMHEHHBIX W YIJIOBBIX BEJIMYMH IPEAMETOB B
pealibHOM KU3HHU, pa3MEepOB MPUPOJHBIX 00bEKTOB. PaznuuaTth pasmepsl
3TUX 00BEKTOB MO MOPSAIKY BETUIHMHBI

6.3

6.4

6.5

Ctpouth 4epTekH K FeOMETPUUECKUM 3a/1adam

ITonp30BaTbCs NMpU3HAKAMU PaBEHCTBA TPEYTOJIBHUKOB, MCIIOIb30BaTh
NPU3HAKU U CBOMCTBAa PaBHOOEPEHHBIX TPEYTOJIBHUKOB IPU PELICHUU
3a1a4

[TpoBoaUTH JIOTHYECKHE paccyxaeHus c UCIOJIb30BAHUEM
rEeOMETPUUYECKUX TEOPEM

6.6

6.7

6.8

[Tonp30BaThCs MpU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM MEIUAaHbI, MPOBEAEHHONM K THUIIOTEHY3€ MPSAMOYTOJIbHOTO
TPEYTrOJIbHUKA, B PEIICHUU T€OMETPUUYECKUX 3a]1a4

Onpenensts NapaieNbHOCTh MPSAMBIX C TOMOIIBIO YIJIOB, KOTOpPBIE
oOpa3yer ¢ HuUMHU cekymas. OmnpenensTh MNapajIeIbHOCTh MPSMBIX C
MOMOIIBI0 PAaBEHCTBA PACCTOSHUI OT TOYEK OAHOM MPSAMOM 10 TOYEK
JIPYTror NpAMOi

PemiaTe 3amaun Ha KieT4aToOM 6YM3.FC

6.9

[TpoBOANTH BBIYMCIIEHUS U HAXOAUTh YUCIIOBble U OYKBEHHBIE 3HAUEHUS
YIJIOB B TEOMETPUYECKHX 3a7adax C MCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYroJbHUKOB M MHOTOYT'OJIbHUKOB, CBOWCTB YIJIOB, 00pa30BaHHbIX MPH
IIEPECCYCHUN  JIBYX IMapaUICJIbHBIX IPSIMBIX  cekyumied. Pemars
IIPAKTUYECKUE 3a7a4 Ha HaXOKJICHUE YIII0B

6.10

Bnaznerps nmoHsTHEM Te€OMETPUYECKOTO MeCTa TOYEK. YMETh ONpEeIelsiTh
OMCCEeKTpUCY yIJIa M CEpEeIUHHBIA MEepHeHAUKYISIp K OTpe3Ky Kak
F€OMETPUUYECKHE MECTA TOUYEK




6.11

@opMyJIMPOBATh ONPEAECICHUS OKPYKHOCTH U Kpyra, XOpAbl U IHUAMETpa
OKPYKHOCTH, IIOJIb30BATBCA MX CBOWCTBAMHU. YMETb IPUMEHATH ITH
CBOICTBa IIPU PELICHUHU 3324

6.12

BrageTs moHsATHEM ONMUCAHHON OKOJIO TPEYTOJbHUKA OKPYXHOCTH, YMETh
HaxoauTh € meHtp. [lonp3oBaThCs akTaMu O TOM, YTO OMCCEKTPHUCHI
VIJIOB TPEYTroJbHUKA TEPECeKaloTCsi B OJIHOM TOYKE, U O TOM, YTO
CepeIMHHBIC TIEPIICHIUKYIISIPHI K CTOPOHAM TPEYTOJIbHUKA TIEPECEKAIOTCS
B OJJHOH TOYKE

6.13

Brnaners noHsTHEM KacaTeabHOM K OKPYKHOCTH, IIOJIb30BATHCS TEOPEMOM
0 NEPIEHIUKYJISIPHOCTH KacaTeIbHON U paauyca, IPOBEAEHHOIO K TOUKE
KacaHus

6.14

6.15

8 KVIACC

Kon
NpoBepsieMoOro
pe3yabTara

6

6.1

ITonb30BaThCs HpOCTCﬁH.IPIMH TCOMCTPUUICCKUMU HCPAaBCHCTBAMU,
IIOHUMATh UX HpaKTI/ILIGCKI/Iﬁ CMBICJI

[TpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TOCTPOCHHUS C TOMOIIBIO IIUPKYIIS
U JJUHEWKU

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOCHUSI OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

I'eomerpus

Pacno3HaBaTh OCHOBHBIE BH/IBI IleTI:»IpéXYl“OJ'H:HI/IKOB, HUX OJJICMCHTEI,
IMOJIb30BAaThCS UX CBOMCTBAMU IIpU pCHICHUH I'COMCTPUICCKHUX 3aa1

6.2

6.3

6.4

[IpuMeHATH CBOWCTBA TOUYKHY MIEPECEUCHUSI MEIUAaH TPEYTOJIbHUKA (IIEHTpa
Macc) B pEIICHUH 3a]1a4

Bnagerp mnoHATHEM CpedHEW JMHMM TpPEYroJbHMKAa U Tpameluy,
IPUMEHATh HUX CBOMCTBA IIpU pEIIEHUH TE€OMETPUYECKUX 3aj]ad.
ITonb3oBatbes Teopemonr Paneca M TEOPEMOM O NPOMOPLUOHAIBHBIX
OTpE3Kax, MIPUMEHATE UX JJIA PCHICHUSA NPAKTHYCCKUX 3a1a4

[IpuMeHsATH  TpPU3HAKK  [MOAOOUS  TPEYrOJbHUKOB B pEIICHUH
FEOMETPUUECKHX 3a7a4

6.5

[Tonb3oBatbes Teopemoil Iludaropa s pemieHUs T€OMETPUUYECKUX H
MMPAKTUYCCKUX 3a7a4. CTpOI/ITI) MaTEMAaTUYCCKYIO MOACIIb B MPAKTUYCCKHUX
3aJ1a4ax, CaMOCTOSITENILHO JI€JaTh YEPTEIK U HAXOIUTh COOTBETCTBYIOIINE
JJINHBI

6.6

Bnagerp mnoHATHAMU CHHYyCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
MPsIMOYTOJIBHOTO TpeyrojbHuka. [lonb30BaTbecsi 3TUMHU MOHATUSAMHU IS
pelIeHUs TPAKTUYECKUX 3a]1a4




6.7

Beraucnsate  (pa3nuyHBIMEA - CIIOCOOAMU)  TUIONIA[b TPEYrOJbHUKA H
IUIONIAId  MHOTOYTOJIbHBIX  Guryp (monb3ysich, Tae Heo0X0IuMo,
KanbKynaTopoM). [IpuMeHSTh MONy4YeHHbIE YMEHHUS B IMPAKTUYECKUX
3a/ayax

6.8

Bnaners MOHATHSAMHU BIOMCAHHOIO M LIEHTPAJIbHOIO yIJa, UCIOJIb30BAThH
TEOPEMBI O BIIMCAHHBIX yIjaX, yIJlax MEXKIy XOpAaMHU (CEKYLIUMU) U yIIie
MEXy KacaTeJIbHOW U XOpJOM MpHU PEIIEHUH F'€OMETPUUECKUX 3a1a4

6.9

6.10

Biagers MOHATHEM  ONHCAHHOIO  YETBIPEXYTOJIBHUKA, IPUMEHATH
CBOMCTBA OIIMCAHHOI'O YETBIPEXYIOJBHUKA IIPU PELICHUU 3a]1a4

[IpuMeHsATh NOTyYeHHBIC 3HAHHS HA TPAKTHUKE — CTPOUTh MAaTEMaTH4YECKUE
MOJETH ISl 3a/a4 peaJbHOM XKM3HM M MPOBOAUTH COOTBETCTBYIOILUE
BBIYHCIICHUS C IPUMEHEHUEM MOJO0USN TPUTOHOMETPHUH (IIOJIB3YSCh, Te
HE00X0IUMO, KaJIbKYJIATOPOM)

9 KVIACC

Kon
NMpoBEPsSIEMOro
pe3yabTara

6

6.1

6.2

6.3

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

I'eomerpus

3HaTh TPUTOHOMETPUYECKHE (PYHKIUHU OCTPBIX YIJIOB, HaXOIUTh C HUX
MIOMOULIBIO  PA3JIMYHBIE DJIEMEHTBHl IPSMOYTOJBHOIO TPEYrOJbHUKA
(«peleHue MPSIMOYTOJBHBIX TPEYroJbHUKOB»). HaxomuTs (¢ momornibio
KaJIbKYJIATOPA) AJIMHBI U YTJIbI JJ1s1 HETaOJMYHbBIX 3HAYEHUIN

ITons3oBaThCA (I)OpMyJ'IaMI/I MMPpUBCACHUA n OCHOBHBIM
TPUTOHOMCTPHUYCCKUM TOXKACCTBOM I HAXOXKIACHUA COOTHOILIEHUM
MCKAY TPUTOHOMCTPUICCKUMU BCIIMYNHAMU

Hcmnons30BaTh TCOPEMbI CHHYCOB M KOCHUHYCOB [JIsI HAXOXKIACHUA
Pa3JIMYHBIX J3JCMCHTOB TPCYrOJIbHHUKA (((peI_HCHI/IC TpeyFOJ'ILHI/IKOB»),
MPUMCHATH UX IIPU PCILICHHUU I'COMCTPHUICCKUX 3a/1a1

6.4

Brnagets moHsATHSAMH TIpeoOpa3oBaHMsI MMOJ00US, COOTBETCTBEHHBIX
aneMeHTOoB Ton00HBIX (uryp. Ilomp3oBaTbesi CBOMCTBaMU  1MO00MS
MPOU3BOIBHBIX (PUTYpP, YMETh BBIYUCIATH UIMHBI U HAXOAWTH YIJBI Y
nono6upix Quryp. IlpumeHATH cBolcTBA TOMOOMS B MPAKTUYECKUX
3aja4ax. YMeTh MPUBOAUTH IPUMEPHI TOIOOHBIX QUTYP B OKPYKAIOIIEM
MUpe

6.5

[Tonp30BaTbcss TeOpeMaMH O TPOU3BEICHHH OTPE3KOB  XOpA, O
MPOM3BEACHNHU OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelbHOU

6.6

[Tonp30BaThCs BEKTOpaMH, MOHUMATh UX TEOMETPUUCCKUN U (PU3NUECKHIA
CMBICTI, IPUMEHSATH UX B PEIICHUN F€OMETPUUYECKUX U PU3NUECKUX 3a]1a4.




[IpuMeHsATh CKaIIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOKICHUS JIMH U
YTJI0B

6.7

6.8

6.9

ITons30oBaThCs MCTOAOM KOOpAWHAT Ha IUIOCKOCTH, HNPHUMCHATHL €TI0 B
PCIICHUN TCOMECTPUUCCKHUX U MIPAKTUYCCKUX 3a1a4

Brnaznetb noHATUSMU IPABUIIBHOTO MHOTOYTOJIbHUKA, JJTUHBI OKPY>KHOCTH,
JUIMHBI AYTU OKPYXKHOCTU U PaJlMaHHOM Mephl yria, YMETh BBIYUCIISTH
wionaap Kpyra M ero uacteil. IlpuMeHATH mHodydyeHHBIE YMEHHUS B
MPaKTUYECKHUX 3a/1auax

HaxomuTh ocu WM LEHTPhl CUMMETPUH (GUTYpP, NMPUMEHSTh ABUKCHUS
IJIOCKOCTH B MPOCTEUIINX CITyqasx

6.10

[TpuMeHsITh IOTyYeHHBIC 3HAHKS HA TPAKTHKE — CTPOUTH MaTEMATHICCKHE
MOJICTM JIIS 3a7a4 PeallbHOM JKU3HU W TPOBOJHUTH COOTBETCTBYIOIIHC
BBIYUCIICHUS C TIPUMEHEHUEM MOJ00USN TPUTOHOMETPUICCKUX (DYHKITHIA
(MonB3ysICh, I/Ie HEOOXO0IUMO, KABKYIISITOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTpus
Hauanbnubie nonstua reomerpuu. Todka, npsamas, OTpe3okK, Jdyd. Yrois. Bumsl
6.1 yriioB. BeprukaibHble M CMexHbIE YIubl. buccekrpuca yrma. Jlomanas,
MHOTOYyrojbHUK. [lapamiensHoCcTh U NepreHUKYIIPHOCTD MPSIMBIX
6.2 Cummerpuunble gurypsl. OCHOBHBIE CBOIcTBa oceBOM cummerpuu. IIpumepsl
' CUMMETPHUU B OKPYKAIOILEM MUPE
6.3 OCHOBHbBIE TOCTPOEHHUSI C IOMOIIBIO LUPKYJIS U JIMHEHKU. TpeyrojbHUK.
' BeicoTa, Mennana, 6uccekTpuca, X CBOMCTBA
6.4 PaBHOOepeHHBIE ¥ paBHOCTOPOHHUN  TpeyrosbHUKU.  HepaBeHCTBO
' TPEYroJbHUKA
6.5 CBoiicTBa U NpU3HAKKU paBHOOEAPEHHOIO TpeyrojbHHUKa. [Ipu3HaKu paBeHCTBa
' TPEYTrOJIbHUKOB
6.6 CpoiicTBa M NMpU3HAKKU NapajuleNbHBIX NpsAMbIX. CymMMa YIJIOB TpEyrojibHHKA.
' BHemnue yriel TpeyrojapHuKa
[IpssmoyronbHbll  TpeyroinbHUK. (CBONHCTBO  MeIUaHbl  MPSMOYTOJIBHOTO
6.7 TpEyroJibHUKA, IPOBENEHHOW K  runoreHys3e. IIpusHaku  paBeHcTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpIMOYrofbHBIN TPEYroabHUK ¢ yriioMm B 30°
HepaBeHcTBa B reoMeTpHuH: HEPABEHCTBO TPEYTOJILHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOH, TeopeMa o OousiblieM yriae M OoJblIeld CTOPOHE TpPEeyrojJbHHKA.
[lepnieniuKynsip ¥ HaAKJIOHHAs
6.9 I'eomeTpruueckoe MecTo TOYeK. buccekTtpuca yrma U CEpeIMHHBIN
' MEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTA TOUEK
6.10 OKpY’KHOCTh M KpYyT, XOpAa U JUaMeTp, UX CBOMCTBA. B3anmMHoOe pacronoxeHue
' OKPYKHOCTH U nipsimoii. KacaTenbHas 1 cexymasi K OKpy>KHOCTH
6.11 OxpyKHOCTb, BNHCaHHas B yroil. BmucaHHas M onucaHHas OKPYKHOCTH
' TPEYroJbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpus
6.1 UYersipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyronpHUK, pOMO, KBaApaT, X MPU3HAKHA U CBOWCTBA




6.3 Tpaneuus, paBHoOOKast Tpamenus, €€ cBoiicTBa M npusHaku. [IpsamoyronbHas
' Tpanenus
6.4 Meron ynBoenuss Menuanbl. LleHTpanbHas cummerpus. Teopema Paneca u
' TEOpeMa O IPONOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TpeyroiabHUKa U Tpaneuuu. L{eHTp macc TpeyrojipHuKa
6.6 [Tomobue TpeyrombHUKOB, Ko3(hduument mnomodus. Ilpusznaku momodus
' TpeyroabHUKOB. [IpuMeHeHne nogo0us Py pelIeHNH PAKTUIECKUX 3a/1a4
6.7 DopmyIbl 1)1 IIIOLIAANA TPEYTOIbHIKA, MapajienorpaMmma, pomoa u Tpanenuu
6.8 CpoiictBa momaneii reomerpudeckux ¢uryp. OTHomeHHE TUIOIIAAEH
' NOM00HBIX (GUTyp
6.9 Brruucnenue miomanei TpeyrojJbHHMKOB M MHOIOYIOJBHHUKOB Ha KIIETYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mpu pemeHun
' MPaKTUYECKUX 3a/1a4
CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yrjia MpSIMOYrOJbHOTO TPEYroJibHUKA.
6.11 OCHOBHOE TPUIOHOMETPUUYECKOE TOXKAECTBO. TpHUroHoMeTpuueckue (yHKIHUU
yrioB B 30°, 45° u 60°
6.12 BrnncanHble U LEeHTpaIbHbIE YIUIbI, YTOJI MEXKIY KacaTelabHOW M XOPJIOH. YTIIibl
' MEX1y XOpJlaMU U CEKYILIUMU
6.13 BrcanHble U ONTMCAHHBIE YETBIPEX YT OJIbHUKH
6.14 B3aumHoe pacrnonoxenue AByx okpyxkHoctel. Kacanue okpyxkHocteid. OOume
' KacaTelbHbIE K ABYM OKPYKHOCTSM
9 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomeTpus
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXJ1eCTBO. POPMYIIbI IPUBEACHUS
6.2 Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB M TeopemMa CHHYCOB. PerieHue
’ MIPAKTUYECKHX 3aJa4 C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanne mogodus. [logobre cCOOTBETCTBEHHBIX DJIEMEHTOB
6.4 Teopema 0 Impou3BENEHUH OTPE3KOB XOPI, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
’ CEeKYILIUX, TeOpeMa O KBajpaTe KacaTeJIbHOM
BekTop, anuHa (MOZysb) BEKTOpA, COHAIIPABIIEHHBIE BEKTOPHI, IPOTHUBOIOIOKHO
6.5 HaIIpPaBJICHHbIE BEKTOPBI, KOJJIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB,

olepanuy HaJa BeKTOpamMH. PasnojkeHue BeKTOpa IO ABYM HEKOJUIMHEAPHBIM
BEKTOpam




Koopaunatsl BekTopa. CkalsipHOE MPOM3BEICHHUE BEKTOPOB, MPUMEHEHHUE ISt

06 HAax0JICHUs JITUH U YIJIOB
JlexapToBbl KOOpAMHATHI HA IJIOCKOCTH. YPAaBHEHMs NPAMOW U OKPYKHOCTH B

6.7 KOOpJMHATAX, MEPECEUEHUE OKPYKHOCTEM M NPSAMBIX. MeEToa KOOpAMHAT U €ro
IIPUMEHEHNE

6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKH

6.9 JlinHa okpyxHocTU. I'pangycHas U paguaHHas Mepa yria, BBIYUCIEHUE JUIMH JIyT

' OKPYKHOCTEM
6.10 [Tnomane kpyra, cekTopa, CerMeHTa
6.11 JIBU>KeHHsI ITUIOCKOCTH M BHYTPEHHUE CUMMeTpuu Guryp (siaeMeHTapHbIe

npencrasienus). [lapamnensusiii nepenoc. [loBopot




IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT0 001IIero
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh  IOHATHAMHU: MHOMKECTBO, IIOJMHOKECTBO,
olepalyy HaJ MHOXKECTBAMM; YMEHHUE ONEpUPOBATh MOHATUAMU: Tpad,
CBSI3HBIN Tpad, 1epeBo, UK, IPUMEHSTh UX IIPU PELICHUH 331a4; YMEHHE
UCMOJIb30BaTh IpaUyecKkoe MpPeACTaBICHUE MHOXECTB JUIsl ONUCAHUA
pealIbHBIX MPOLIECCOB U SIBJICHUM, IPU PEIICHNH 33/1a4 U3 APYTUX yUeOHBIX
IIPEAMETOB

YMeHue OIICPHUPOBATL IIOHATHUAMH: OIPCACICHUEC, aKCHOMa, TCOpEMa,
JOKa3aTCJIbCTBO, YMCHHC paciio3HaBaThb HCTHUHHBIC n JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAUTL IIPUMEPBI W KOHTPIIPUMCPLI, CTPOHTH
BBICKAa3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUI

YMeHHEe OnepupoBaTh MOHATHAMU: HATYPAJIBHOE 4YHUCIO, IPOCTOE H
COCTaBHOE YUCJIO, ACIIUMOCTb HATYPaJIbHBIX YUCEI, IPU3HAKYU JIEIUMOCTH,
LEJIOE YUCII0, MOLYJIb YHCIa, OOBIKHOBEHHAs! IpO0b M JIeCSITUYHAs! 1pOo0b,
CTaHJAPTHBIN BUJ YKCIIA, PAUOHAIBHOE YHCII0, UPPALMOHAIBHOE YUCIIO,
apu@mMeTHyecKuil KBaJpaTHbIM KOpPEHb, YMEHHE BBINOJIHATH NEHCTBUS C
YUCJIaMH, CPABHUBATH M YIOPSAAOUYMBATH YMCIIA, NPEACTABIATh YUCIA Ha
KOOPJIMHATHON NPSIMOM, OKPYIVIATh YHCIIA; YMEHHUE JEJaTh NPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBarh MOHATUAMU: CTEIEHb C LEJNbIM IOKa3aTeleM,
apuMeTUYECKH KBaJpaTHBIA KOPEHb, MHOTOYJIEH, aireOpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTeNeHU OoJIblie
€MHUIIBI, YMEHHE BBITIONHATH pacu€Thl MO (GopMyiam, mpeoOdpa3oBaHUs
HEJBIX, TPOOHO-PAIMOHATBHBIX BBIPAKEHUN W BBIPAKEHUN C KOPHSIMH,
Pa3JI0)KEHUE MHOTOUYJIEHA HA MHOYKUTEIIH, B TOM YUCJIE C HCIIOJIb30BaHUEM
dbopMyI pa3HOCTH KBaJIpaTOB U KBaapaTa CyMMbI U Pa3HOCTH

YMeHne onepupoBaTh NMOHATUSMH: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJIHOM NTEPEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YMEHHME pellaTh JMHEWHble | KBaJpaTHbIE ypaBHEHUs, JApoOHO-
palMOHAIbHBIE YPAaBHEHUS C OJHOM IIEPEMEHHOH, CHUCTEMBI [BYX
JUHEUHBIX YpPaBHECHUW, JIMHEWHbICE HEPAaBEHCTBA U HUX CHUCTEMBI,
KBaJpaTHbIC U TPOOHO-pallMOHATILHBIC HEPABEHCTBA C OJJHOM EPEMEHHOM,
B TOM YHCJIE [IPU PELICHUU 3a4a4 U3 IPYrux MPEAMETOB U MPAKTHYECKUX
3a[]a4; YMEHHE HUCIIOJIB30BATh KOOPAUHATHYIO IIPSIMYIO U KOOPAUHATHYIO
IUIOCKOCTBD JUIsl U300pakeHUs peIlIeHN ypaBHEHUH, HEPABEHCTB U CUCTEM




YMeHue onepupoBarh MOHATHAMM: (YHKUMA, Tpapuk (QyHKIUH, HYIH
GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, MPOMEKYTKH BO3pPACTaHMUS,
yObIBaHMsI, HauOoJblllee W HAaMMEHbIee 3HAYCHUS (YHKIUH; YMEHHUE
OIEpUpPOBAaTh TOHATUAMH: MpsMas TMPOHNOPUUOHAIBHOCTh, JIMHEHHAs
byHKIMA, KBajpaTWyHas (YHKUOUS, oOpaTHas NPONOPLUOHAIBHOCTD,
napabosa, runepooa; yMeHue CTpouTh rpaduku (pyHKIHHA, HCIIOIB30BaTh
rpaduKy 71 OTPENETICHUsI CBOMCTB IMPOLECCOB U 3aBUCHUMOCTEH, LIS
pelieHns 3a/1a4 W3 JPYTUX YYeOHBIX MPEIMETOB M pealbHOW KHU3HH;
yYMEHHUE BBIpaXKaTh (HOpMyIaMH 3aBHCUMOCTH MEXIY BETUUNHAMH

YMmeHune OIIepUPOBATh HOHATHAMMU: [10CJIEI0BATENBHOCTb,
apudMeTHUecKass 1 TEOMETPHUECKasi IPOTPECCHH; YMEHUE HCIIOIB30BaTh
CBOICTBA IOCTIEIOBATEIBLHOCTEH, OPMYIIBI CyMMBI M OOIIETO 4YICHA MPH
pellleHnu 3a7ady, B TOM YHUCIE 3a7ad U3 JAPYruxX y4yeOHBIX NMPEAMETOB U
peanbHOU JKU3HU

VYMeHue pemars 3a/1aui pa3HbIX TUIIOB (B TOM YMCIIE€ HA IPOLEHTHI, JOIH
Y 4aCTH, IBUJKEHUE, padoTy, LIEHY TOBAPOB U CTOMMOCTH ITOKYIIOK U YCIIYT,
HaJIOTHM, 3aJayud K3 oO0JacTU YHpPaBJIEHUS JUYHBIMH U CEeMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTABIISITh BbIPAXKEHUS], ypAaBHEHUS1, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHIO 3aJa4yd, HCCIENOBATH IIOJYyYEHHOE PELICHHE H
OLIEHUBATh MPABJIONOA00HOCTb MOJYYEHHBIX PE3yJIbTaTOB

10

11

YMeHue onepupoBaTh NOHATUAMU: (QUTYpaA, TOUKA, OTPE30K, IpsIMast, 1y4,
JIOMaHasl, Yroj, MHOTOYI'OJbHUK, TPEYroJbHUK, pPaBHOOEIPEHHBIH W
PaBHOCTOPOHHUI  TPEYrOJIbHUKH, MPSIMOYTOJbHBI  TPEYroJIbHUK,
MeAraHa, OHMCCEeKTpuca M BBICOTa TPEYroJIbHUKA, YETBIPEXYTOJIbHUK,
napaujenorpaMM,  pomM0O, NPSAMOYTOJbHHUK,  KBajpaT, Tpamneuus;
OKPYXXHOCTb, KpYI, KacarejbHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMH
dburypamu; yMeHue periath 3aJ1a4u, B TOM YUCIIE U3 TOBCETHEBHOMN KHU3HU,
Ha HAXOXKJEHHE I'€OMETPUUYECKUX BEINYMH C NMPUMEHEHHEM H3Y4YEHHBIX
CBOICTB Quryp u ¢pakron

YMeHue omnepupoBaTh IMOHATHSAMHU: PAaBEHCTBO (UIYp, PaBEHCTBO
TPEYrOJIbHUKOB; NapalIENbHOCTh U NEPIEHANKYISIPHOCTD MPSAMBIX, YTOJI
MEXIY NpAMBIMH, NEPHEHIUKYISAP, HAKJIOHHASA, MPOEKIHs, Moao0ue
¢buryp, 1momoOHbIe TPEYroJbHUKH, CUMMETPHS OTHOCHTEIBHO TOYKH WU
NpsIMOM; yMEHHE paclo3HaBaTh PAaBEHCTBO, CHMMETPHUIO M Moj00ue
¢buryp, napamieabHOCTh U NEPIEHIUKYISIPHOCTD NPSIMBIX B OKPY>KaIOIIEM
Mupe

YMeHue onepupoBaTh MOHATUAMU: JJIMHA, PACCTOSIHUE, Yroil (BeTuYnHa
yria, CHHYC U KOCUHYC yIJla TPEyrojIbHUKa), IJI01Ia/lb; YMEHUE OLICHUBATh
pasMepel NpPEIMETOB M OOBEKTOB B OKPYKAIOLUIEM MHpE; yMEHHE
OPUMEHATH (POPMYJIbl IIEPUMETPA U IUIOLAJAN MHOTOYTOJIbHUKOB, JUTHHBI
OKpY)KHOCTM M IUIOIIagd  Kpyra, oObemMa  MpsMOYTOJbHOIO
napajuleJienuIena;  yMEHHE  IPUMEHATh  IPU3HAKM  PaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TpEYroJIbHHKa, TEOpeMy




[Tucdaropa, TPUTOHOMETPUYECKUE COOTHOIICHUS IJIsSI BBIYMCICHUS JUIHH,
pacCTOAHUH, TJIOIIAACH
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YMmenune u300pakaTb IUIOCKHME (QUTYppl W WX  KOMOHMHALUH,
IPOCTPAaHCTBEHHBIE (UTYpPbl OT pPYKH, C TIOMOIIbIO YEPTEKHBIX
UHCTPYMEHTOB ¥  3JIGKTPOHHBIX CPEACTB IO TEKCTOBOMY  WJIH
CHUMBOJIbHOMY OIHCAHHIO

13

YMeHue onepupoBarh NOHATHAMU: NPSAMOYIOJbHAs CUCTEMa KOOPAMHAT;
KOOPJHMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpA HA
YKCII0, CKAILIPHOE IIPOM3BEIECHUE BEKTOPOB; YMEHHE HCIOJIb30BATh
BEKTOPBI U KOOPAMHATHI JJIs IPEICTABICHUs JaHHbBIX U PELICHU 3a1a4, B
TOM YHUCIIE U3 IPYTUX YYEOHBIX NPEAMETOB U pealbHON KU3HU
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YMeHue onepupoBaTh MOHATHIME: CTOJIOUKOBBIE U KPYTOBBIE TUATPAMMBI,
TaOnuIBl, cpeaHee apudMeThueckoe, MenuaHa, HaubOojbllee U
HaVMEHbIIIEe 3HAUCHHSI, pa3MaxX YMCIIOBOrO HAa0Opa; yMEHUE U3BJICKATh,
WHTEPIPETHPOBATH U NIPEOOPA30BLIBaTh HH(DOPMAIIHIO, TIPEICTABICHHYIO
B TaOJIMIIaX ¥ HA TUarpaMMax, OTPAKAIOIYI0 CBONCTBA U XapaKTEPUCTUKH
peanbHBIX MPOIECCOB M SIBJICHHI; YMEHHE paclo3HaBaTh W3MEHYHBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh IMOHATUSAMU: CIIy4alHbI ONBIT (CiydalHbIN
OKCIIEPUMEHT), JJIEMEHTapHO€ COOBbITHE  (PJIEMEHTapHBIH  HCXON)
CIIy4aifHOTO OIbITa, CIy4aiiHOe COOBbITHE, BEPOSITHOCTh COOBITHS; YMEHNE
HaXOJUTh  BEPOSTHOCTH  CIY4YaWHBIX COOBITUH B  OMNBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU; YMEHHE PellaTh 3a1a4u
METOZI0M OpPraHM30BaHHOIO Mepebopa M C HCIOJb30BAaHHEM IpaBUIIA
YMHOXXEHUS; YMEHHE OILIEHUBaThb BEPOATHOCTH pEabHBIX COOBITUH U
SBJICHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJIOBEPOSITHBIX
COOBITHI B OKpY)KalollleM MHpPE W B KM3HHM; 3HAKOMCTBO C IOHSTHEM
HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCENT U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSAX
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YMenue BLI6I/IpaTL HOI[XOI[HH_II/Iﬁ I/I3y‘ICHHBII71 MCTO JIA pCHICHUA 3a1a1H,
MNPUBOJAUTE NPHUMEPBI MAaTEMATUUYCCKHUX SaKOHOMepHOCTeﬁ B Mmpupoac u
KU3HHU, pacClio3HaBaThb IPOABJICHUC 3aKOHOB MATEMAaTUKKU B HCKYCCTBC,
OIMMHUCBIBATh OTACIBHBIC BBIAAIOMIUCCA PE3YJIbTAThI, IMMOJTYYCHHBIC B XOIC
Pa3BUTHA MAaTEMATUKH KaK HAYKH, IPUBOJUTH ITPUMEPLI MAaTEMATUUCCKHUX
OTI(pLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOﬁ HUCTOpUHn




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
ITO MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT coAepKAHUA
1 Hucna u BBIYUCICHUS
1.1 Harypanbublie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH IEIbIX YUCEeT
12 OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, MPOIEHTHI, OECKOHEYHBIE MEPHOAMYECKHIE
npobu
1.3 Panmonansueie uncna. Apudmernyeckue onepamnuu ¢ paiuoHaIbHBIMU YUCIaMU
14 JeiictBuTenpHble 4YHcla. ApudMETHUECKHE OINepalud C JIeUCTBUTEIbHBIMU
' YHCIIaMU
L5 [Tpubnuxennbie BLI‘II/IvCJIeHI/I}I, MpaBWJia OKPYIJICHHs, TPUKHUIKA U OIEHKa
pe3yJsibTaTa BIYUCIICHUN
2 Anrebpandeckue BoIpaKCHUS
2.1 bykBeHHble BbIpaXeHHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )
’9 Crenens ¢ 1enbM nmokasareneM. CTeneHb ¢ palluoOHalbHBIM MToKa3aTeneM. CBoiicTBa
' CTETEeHH
2.3 MHoro4IeHbI

24 Anrebpanueckast JpoOb

ApudmeTrueckuii KOpeHb HaTypaJIbHOM cTerneHu. [[eficTBus ¢ apugmeTnuecKuMu

23 KOPHSIMH HaTypalbHOU CTETICHH
3 VYpaBHEHUsI U HEPABEHCTBA

31 Lensle u apoOHO-panMOHANbHBIE YypaBHeHHs. CHCTEMBI M COBOKYITHOCTH
) ypaBHEHUI

39 Lensie u npoOHO-parMoHaIbHBIE HEpaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemienue TeKCTOBBIX 3a1a4
4 YucaoBbIe ITOCIEI0BATEILHOCTH

4.1 [TocnemoBaTenbHOCTH, CIIOCOOBI 3aaHus OCIIeI0BATEIbHOCTEH

4.2 Apudmerndeckast 1 reoMeTpuueckas nmporpeccuu. opmyia CI0KHBIX MPOIICHTOB

5 OyHKINH
®Oynk1us, cocoOsl 3a1anus GyHkun. I'paduk pynkunn. O6siacTb onpeneneHus u
MHOXeCTBO 3HaUeHUH pyHkuuu. Hymu ¢pynkuun. [IpoMexxyTki 3HaKOMOCTOSIHCTBA.

>1. [IpoMeXyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBI (DYHKITUH.
Haubonpiiee n HanMeHblee 3Ha4YeHUE (YHKIIUN Ha TPOMEKYTKE
6 KoopauHnaTs! Ha IpsAMOM U IJIIOCKOCTH
6.1 Koopaunatnas npsmas
6.2 JlexapToBbl KOOPINHATHI HA TNIOCKOCTH

7 I'eomeTrpus




7.1

I'eomerpuueckue GUrypsl 1 UX CBOICTBA

7.2 TpeyroabHuK
7.3 MHOroyrojabHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpruueCKrX BETUYUH
7.6 BexkTops! Ha miockocTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padm




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eometpus, 7-9 xnaccel/ Aranacs JI.C., byty3oB B.®., Kagomies C.b. u

npyrue, AkimonepHoe obmectBo «M3aatensctBo «IIpocBemienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Martematuka. ['eomerpusi: 7-9-e Kiacchl: METOJIMYECKOE TTOCOOUE K MTPEAMETHOM
nuHuM yueOHukoB 1o reomerpun JI.C. Aranacsna, B.®. byry3osa, C.b.

Kanomuesa u np./ - Mocksa: IIpocsenienue

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

®I'NC "Mos mkomna" https://myschool.edu.ru/
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