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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PAa3/EJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOUIEHWI M B3aUMHOE pPACIOJIO)KEHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JIOKa3aTelIbHbIE PACCYXKJICHUS, CTPOUTD JIOTHUECKHE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIE YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCy X JeHus «OT TPOTHBHOTO», OTIMYaTh CBOWMCTBA OT MPHU3HAKOB,
dbopmynupoBath oOpaTHble yTBepxKaeHus. Ocoboe 3HaueHUe JoKa3zaTelibHas
JIMHUSL UMEET ISl YTITyOJIEHHOTO N3YUYEHHUSI MAaTEMATUKH.

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

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

CornacHo yueOHOMYy TIuUlaHy B 7-9 Kiaccax wu3y4yaeTcsl YriyOJEHHBIN
yaeOHbI Kypc «['eomMeTpus», KOTOPbIN BKIIFOYAET CICTYIOIINE OCHOBHBIC Pa3/Ieibl
conepxkanusi:  «Hauwana  reomerpum», «TpeyronbHukn», «OKpyXHOCTHY,
«UYeTtbipéxyronbHukn», «Ilogoduey, «dmeMeHTsl TpuroHoMeTpuny, «llmomanny», a
Takke «Meton koopauHaty», «BekTops», «lIpeobpazoBanus MIOCKOCTI.

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



COJAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

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

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

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

Jlomanas. Bunel nomansix. J[iinHa somanoi. MHoroyronsHuku. [lepumerp
MHOTr'OYyroJibHUKa. [IoHsATHE O BBIMYKIIBIX U HEBBIMTYKJIBIX MHOTOYTOJIbHUKAX.

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

[Ipocrenmmue nmoctpoeHus. UHCTpyMEHTHI 111 U3BMEPEHUM U TOCTPOCHUM.

TpeyroabHuku

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

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJbHUKOB. PaBHOOEApEHHbIE TPEYroJbHUKM W UX cBoicTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

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

Cummetpuunbie  Qurypsl. (OCHOBHBIE CBOMCTBa OCEBOM CHUMMETPUH.
[IprMepbl CUMMETPHH B OKPYKAIOILIEM MHPE.

IMapaanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

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

IIpsimoyrojibHble TPEYroJAbHUKH

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

OKpyxKHOCTH



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

I'eomeTpuyeckue MecTa TOYEK

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

ITocTpoenus ¢ MOMOIIBLIO HMPKYJIA U JHHEHKH

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

8 KVIACC

YeThIpEéXyroJibHUKH

[lapamnenorpamm, ero mnNpu3HaKd U cBoucTBa. [IpAMOyTroiabHUK, pPOMO,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
cBOMcTBa M npu3HaKu. [IpsmoyronbHas tpaneuusa. CpenHss TUHUS TPAIICLHH.

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

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

[{eHTpalbHO-CUMMETPUYHBIE (PUTYPHI.

IMoxoome

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

ILiiowans

[Tonsitue o mmomanu. CBoWcTBa IUIOMIANIEH TEOMETPUYECKUX (UTYP.
[Ipocreiimme GopMyIbl s IO TPEYTrOJIbHUKA, apaijieiorpaMma, poMoa u
tpanenuu. [nomanu nogo6HbIX puryp. OTHOIIEHHE MII0IIAeH TPEYTOJbHUKOB.

Teopema IIudaropa

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

DJIeMeHTbl TPUTOHOMETPUH

CuHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrIjia MPsSMOYTOJBHOIO
TpeyrojbpHuka. Tpuronomerpuueckue ¢yukuun yriaos B 30°, 45° u  60°.
[IponnopuHOHAIBHBIE OTPE3KH B IPSMOYTOJIBHOM TPEYTOJIbHUKE.

YIibl 1 4eThIPEXYT0JbHUKH, CBA3AHHbIE C OKPYKHOCTbIO



BrnmcaHHble M IEHTpalbHBIE YIJIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
Yrnel Mexay XOpJaMH M CEKyLIMMHU. BIHCaHHbIE W ONMMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIMCAHHOIO
4eTBIPEXYTOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, KocuHyc, TaHreic yrioB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  ToxkaecTBo.  Popmynsl  npusBeacHus.  PemieHune
TPEYroJILHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. PemieHune
MPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CUHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

Tpuronomerpuueckue  QopMynbl  uid  [UIOMIAJAW  TPEYroOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

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

MeTtoa koopauMHaT

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

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

BekTopsl

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

[lonarue o Oasuce (Ha IUIOCKOCTH). PasjiokeHuss BEKTOpPOB IO 0Oasucy.
CkansipHoe TpOU3BEAECHUE BEKTOPOB, I'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHBHOCTh CKaJSPHOTO IPOU3BEACHUS.
CkansipHOE€ TpPOW3BEACHUE M MNpoeHUpoBaHHE. [IpuMEHEeHue CKaIIpHOro



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

JIJIMHA OKPY/KHOCTH M INIOLAAb KPYyra

[IpaBunpHBIE MHOIOYrOJBHUKM. J[nuHa oOkpyxHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkHocTeil. Ilmomane xpyra,
CeKTopa, cermeHTa. Mcropuueckue cBeieHUs 00 U3MEPEHUH JITUHBI OKPYKHOCTU U
IUIOLIAU KpyTa.

JIBMKeHUsI TUIOCKOCTH

IlenTpansHas cummerpus. LleHTpanbHO-cumMMeTpuuHble (purypsl. [ToBopoT.
OceBasg cummetpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBwkeHHss U ero cBoiicTBa. PaBeHcTBo Quryp. IlposBiaenus
CUMMETPUM B IPUPOJIE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommozunmuu
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUEcKUX 3a7adax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTe€MaTuKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN Tpa)KIaHUHA U PEAIM3alUU €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAayKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa3oBaHUs Ha MPOTSHKEHUHM BCEM KM3HU Ui YCHEIIHOW MpodeccHOHaNbHON
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaT€MaTHYECKOW KYyJbTYpPOH KaK CPEICTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

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



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0POBOrO  00pa3a JKM3HU  (370pOBOE  TUTaHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYECKOT0 BOCITUTAHMS

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
rI100aJIBbHOTO XapaKTepa SKOJOTMYECKUX MPOOJIEM U MMYTEeH UX PEIICHHUS;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YUYUTHCS y JPYTrUX JIOJIeH, MpUOOpeTaTh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTH COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH, IJIaHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEIbHBIMU  JIEUCTBUSIMH,  YHUBEPCAIBHBIMA  KOMMYHHKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATHUM, OTHOIICHUH MEXJy MOHATUSAMH, (POopMyIUpOBaTH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
yTBEpIUTENbHbIC U OTPUIIATENIbHBIC, €AUHIUYHbIC, YACTHBIC U 00II1E, YCIOBHEIC,

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

JieNaTh BBIBOJABI C HCIOJB30BAaHWEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPHUMEDHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

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

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTUBOpEUHE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hopMUpOBaTh THUIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHCHHUE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAOMIOACHMS, HMCCIEAOBAHMS, DOKCIEPUMEHTa, OIICHHUBAThH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

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

Pabora ¢ unpopmanmeii:

BBISIBIIATh HEJAOCTATOYHOCTh W HM30BITOYHOCTH HWH(GOpPMAIMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

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

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelaemMsbie 3a/1a4M CXeMaMu, IMarpaMmMaMu, HHOU rpaduKoi U uX KOMOMHALIMSIMU;

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

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/€¢ 0OCYXXIIeHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
(dbopMyITUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

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

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMaHAHOW W WHAMBUIYaTbHON
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE); BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIE€HAMHU KOMAaHIbI, OIICHHBATh
KaueCcTBO pe3yJbTaTa M KadeCTBO CBOECTO BKJIaJa B OOMmMUN pe3ylbTarT IIo
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OpPUEHTUPOBATHCS B PA3IUYHbBIX MTOAXO0AAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIOBOE);

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

CaMOKOHTPOJIb, SMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
pelleHus: MaTeMaTHYeCKOH 3a1a4u, CAMOMOTHUBALIMU U pedieKkcuu;

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



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKCHHS WM HETOCTHXKEHUS 1IN, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLMUH TPU U3yYCHHUH MaTEMaTHYECKUX OOBEKTOB M (PAaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIity 00y4yenus B 7 kiaacce 00y4aromuics MOIyUUT CIETYIOIINE MPeIMETHBIC
PE3yJbTaTHI:

Pacno3HaBaTh U3y4€HHbIE TIE€OMETPUYECKHE (UTYpbI, ONPEAENATh UX
B3aMMHOE paCIOJIOKEHUE, H300paxkaTb I'€OMETpPUUYECKUE (QUTYpBI, BBIIOJIHATH
YEpPTEKU IO YCIOBUIO 3anaud. M3MepsATh JMHEWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemrats 3a1a4m Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YTJIOB.

JlenaTp MPUKUAKY U OLIEHKY JMHEWHBIX W YTJIOBBIX BEJIWYUH INPEIMETOB B
peaslbHOM KU3HHU, pa3MEpoOB NPUPOIHBIX OOBEKTOB. PasnuuaTh pa3Mepsl 3THX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh 4yepTekKU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaThCAd TMPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATH
PU3HAKU M CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

[IpoBOAUTE JOTMYECKUE PACCYKAECHUSA C UCIIOIB30BAaHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJMWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJIBHOTO
TPEYTOJIbHUKA, B PELICHUN F€OMETPUYECKUX 3aa4.

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

PemaTe 3a1aumn Ha KjeT4aTol Oymare.

[TpoBOAUTH BBHIUMCICHHUS W HAXOJUTh YHCIOBbIE M OYKBEHHbIC 3HAUYCHUS
YyIJIOB B TIEOMETPUYECKMX 3aJadax C MCIIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEUECHNH JBYX MAPAJUIEIBHBIX MPSAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4M HA HAXOXKJECHUE YIJIOB.

Bnanete monsituem reomerpuyeckoro mecra touek (I'MT). Omnpenensts
OMCCEKTPUCY yIJla U CEPEAUHHBIN NEPIEHIUKYISP K OTPE3KY KaK FT€OMETPUUYECKHE
Mecta Touek. [loap30BaThCs MOHATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
J0KA3aTeJIbCTBE T€OMETPUUECKUX YTBEP)KICHUN U IIPU PEILICHUH 3a]1a4.



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

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

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

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

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

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

Pacro3naBaTh OCHOBHBICE BHIBI YETHIPEXYTONBHUKOB, WX DJIEMEHTHI,
MOJIb30BaThCS MX CBOMCTBAMH TNPU PEIICHUH T€OMETPHUYECKHUX 3aaad. Paznmuyats
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0Oa u npsMOyrojbHUKa, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NPU PELUICHUH F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOWCTBA TOUKH MEPECEUEHUSI MEIMaH TPEYroJbHUKA (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnagetrs moHsTHEM CpelHEH JUHUM TPEYroJIbHUKA M Tpareluu, IPUMEHATh
UX CBOWMCTBA MpU pEHIeHUH TeOMEeTpUYecKuX 3aaad. lcmonb3oBaTh Teopemy
daneca u TeopeMy O IPOMOPIUOHATBHBIX OTPE3KaX, MPUMEHATh UX AJI PELICHUs
MPAKTHYECKHX 3ajad.

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

Brnanets moHsATHSMH TMOA00WS TPEYroJIbHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJIbHUKOB. MIMETh MpencTaBieHue o
npeoOpa3zoBaHuU MOAOOMA U O MOAOOHBIX (urypax. ITosnb3oBaThCsi MpU3HAKAMU
no00us TPEYroJbHUKOB TPU PEIICHHH TeOMEeTpUYecKuX 3amad. [loka3piBaTh U
NPUMEHATH OTHOLLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOIBHBIX TPEYTrOJIbHUKAX.
[TpumensTh Mog0OKEe B MPAKTUUECKUX 33a4ax.

BeiBomuTh W ucnonp30BaTh mpocteiimue  (GopMynbl i [IOLIAAU
TPEYrojbHHUKa, NapaieaorpaMma, poMoa 1 Tpaneuuu. Berauciare (pa3nuyHbIMU
cnocobaMy) IUIOUIa[b TPEYroJbHUKA M IUIOIIAJM MHOTOYIOJbHBIX (UTYp
(monb3ysich, TAE HEOOXOAWMO, KaJIbKYJISATOPOM). 3HATh OTHOIICHUE IUIOMIACH



NoJOOHBIX (UTYp U MPUMEHSTH MPH pelieHuH 3aaad. [IpuMeHsTh MmoaydeHHbIe
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

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

Biamerp mNOHATHEM BIMCAaHHOTO M LEHTPAIBHOIO YIUIA, YIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW W BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

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

K xoHI1y oOyuyeHust B 9 kj1acce oOy4aromuiics MOIyYuT CIAEAYIONIME MPEIMETHBIC
PE3yJIbTaTHI:

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

[Tonb3oBaThcs popMysiaMH MNPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKZCCTBOM I HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX JIA
HAXOXKJEHUS PA3JIMYHbBIX 3JIEMEHTOB TPEYTOJbHUKA («PEIIEHUE TPEYTOJIbHUKOBY),
IIPU PELIEHWH TE€OMETPUYECKUX 3a1ad. [IpMMEHSTh MOJIydeHHBIE 3HAHMS IIPU
pelLIeHNHN NTPAKTUYECKUX 3a4a4.

[IprMeHATH TPUTOHOMETPUIO B 3a/1a49aX HA HAXOXKJICHUE TUIOIIAN, BBIBOIUTD
U BIIQJIETh TPUTOHOMETPUYECKUMHU (POpMyJIaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tparneiuu, BIBOAUTh U TPUMEHAThH hopmyiy ['epoHa u
dbopMyy JUIs TUIONIAAM BBITYKIIOTO YEThIPEXYTOJIbHUKA.

Nmers 1npeacTaBieHHE O TOMOTETHH, IPUMEHATb B  IPAKTUYECKUX
CUTyalUsX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu peleHuu 3aay.

Hcnonp30BaTh TEOpEMBI O BIUCAHHBIX YIJlaX, YIJIAX MEXAY XOpJIaMH
(CeKyIIMMHM) U yTiIe MEXAY KacaTeJIbHOM U XOPAOH MPU PEIIEHUN T€OMETPUUYECKUX
3amad. JloKa3plBaTh W NPUMEHATH TEOPEMBI O IPOU3BEICHUH OTPE3KOB XOpI, O
IIPOU3BEACHUHN OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

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



ko3 duImeHTa ¢ BO3pacTaHWEeM U YObIBAaHMEM JHMHEMHON (QYHKIUH. YMETh
pemarb METOJOM KOOPAMHAT 3aJadyd, CBA3aHHbIE C MapaJUIEIbHOCTBIO U
NEPHEHANKYJIAPHOCTBIO TMPSAMBIX, IEPECEUYECHUEM MPSAMBIX, HAXOXKJIECHUEM TOYEK
IIEPECCUCHHS.

BeIBOIUTP M BIAaLETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosb3oBaTe MeTox
KOOPAMHAT Ul HAXOXKICHHUs IEPECEUCHUU OKPYKHOCTEM M MNpsMbIX. Braners
dbopMynaMu paccTOSHUS OT TOYKH 1O MPSMOM, IUIOHIAAX MapajuiesorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM Mmowmaau. llomp3oBaThCs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IpU  PELICHUU
IrEOMETPUYECKUX M TNPAKTHYECKUX 3anad. [IpuMeHATp MeToJ KOOpAMHAT B
IIPaKTUKO-OPUEHTHUPOBAHHBIX FTEOMETPUUYECKHX 3a/1ayax.

Bnanete moHsATMEM BEKTOpa. YMETh CKJIaJblBAaTh M BBIYUTATH BEKTOPBI,
YMHOaTh Ha YHWCJO, BIAJETh NPABWIAMH TPEYTOJbHUKA M I1apajuieorpaMMa.
BiageTes npakTUYECKUMH MHTEPHPETALMSIMU BEKTOPOB. YBEPEHHO I0JIb30BATHCS
KOOpJIMHaTaMHU BEKTOpa. Bianerp CclnokeHHWEM ¢ BBIUUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA HAa YUCJIO B KOOPIUHATAX.

NwmeTs npencrabienue o 0asuce (Ha MIOCKOCTH). PackiiabiBaTh BEKTOPHI MO
O0asucy. PackiagpiBaTh BEKTOpPHl CHJI € TOMOIIBIO IPOELUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOWEHUMH. IIpuMeHsATh TmoNydeHHbIE 3HAHUSA B
MPOCTEUIINX (PU3UUYECKUX 3a/1a4ax.

Bnanete NOHATHEM CKaJSPHOTO MPOM3BEIEHUS BEKTOPOB, MOHUMATh €ro
TEOMETPUYECKUNA CMBICII W YBEPEHHO TMOJb30BaTbCSl €r0 BBIPAXKEHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BENEHUS
U €ro CBS3b C NpoenupoBaHueM. [IpuMeEHATh CKalspHOE MPOU3BEAECHUE BEKTOPOB
JUISL HaXOXKJEHUs IJMH M YIioB. PemaTre reoMeTpuyeckue 3aJadyd ¢ MOMOUIbIO
CKaJIsIpHOrO npou3BeAeHus. Vcrnonb30BaTh CKaISIpHOE MPOU3BEIECHUE BEKTOPOB B
anredpandecknx U (pU3nIecKux 3agavax.

Branetes NOHATHSMHU NMPABHIBHOIO MHOIOYTOJIBHHMKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI 1YTH OKPY>KHOCTU M PaJMaHHOW MEPBI YIJIa, BEIYUCIATH TUIOLIAAb Kpyra u
ero yacredd. Ilonumare cmbici uucna m. [IpUMEHSITh MOJy4eHHBIE YMEHHS TMPHU
pelIeHN TPAKTUYECKUX 3a7ad. 3HATh UCTOPUYECKHUE CBENCHUS 00 M3MEpPEHUU
JUIMHBI OKPY’KHOCTH U TUIOLIAJH KpyTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxonute ocu, UEHTphl CUMMETpUHM (UTyp, LEHTPhl MOBOPOTA, HAXOAMTH
KOMIIO3UIMM TMPOCTEHIINX IpeoOpa3oBaHuil. IIpUMeHATh ABMXKEHUS IJIOCKOCTH
IIPU PELIEHUU T€OMETPUUECKUX 3aa4.

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



C NPUMEHEHHEM IIOJ00MS W TPUTOHOMETPHUYSCKUX (PYHKIHHA (TOJB3YSCh, TIC
HEO0OXO0IMMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne KosnuecTBo yacoB DJIEKTPOHHbBIE
11/-11 HaumeHoBaHMe pa3/iejioB U TeM NPOTrPAMMBbI B Konrpoabnsie Ilpaktuueckue (uupposbie)
cero padoThI padoTnI oOpasoBaTe/IbHbIE
pecypcbl
H B i
1 re?);ag:p;il()ehgiiiﬂgnrylljaifilell:llxmflseoﬁcma 28 1 bubmaorexa LIOK
' https://m.edsoo.ru/78c146¢c4
W3mepenne reoMeTpuIecKix BEIUNIHH
bubnunoreka LIOK
2 Tpeyroabuuku 19 . https://m.edsoo.ru/78c146c4
bubnuoreka [{OK
3 [TapamnensHocTs. CymMMa yriioB MHOTOYTOJIBHUKA 15 1 https://m.edsoo.ru/78c146c4
4 [TpstMmoyTONbHBIE TPEYTOJIBHUKH 7 bubsmorexa [IOK
https://m.edsoo.ru/78c146¢c4
3) ['eomeTprueckue HEpaBeHCTBA ) 1 bubmaorexa LIOK
https://m.edsoo.ru/78c146c4
6 OxpyxHOCTb. ['eoMeTpryeCKHE MECTA TOUEK. 18 1 bubmuoreka [IOK
[TocTpoeHus ¢ MOMONIBIO HUPKYIIS U JIMHEUKH https://m.edsoo.ru/78c146¢c4
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 10 1 bubanoreka LIOK
3HaAHUHU https://m.edsoo.ru/78c146¢c4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

8 KVIACC

KoJsmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM
Ne n/nn Konrpoanusie Ipakruuyeckne (uuppoBbie)
MPOrpaMmbl Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypchl
N bubmuoreka [JOK
1 HeThIpexyromLHiKH 22 1 https://m.edsoo.ru/a5ch98eb
bu6mmoreka [IOK
2 Tonobue 16 1 https://m.edsoo.ru/a5ch98eb
bubmuorexa [JOK
3 Hnomane 16 1 https://m.edsoo.ru/a5ch98eb
4 Teopema [Iudaropa n Havana 18 1 bubnuoreka [IOK
TPUTOHOMETPHUU https://m.edsoo.ru/a5cb98eb
5 YTIuibl U YETBIPEXYTOJIbHUKY, CBA3aHHBIE C 20 1 bubnuorexa [IOK
OKPY’KHOCTBIO https://m.edsoo.ru/a5ch98eb
5 [ToBTOpEeHHE, 0000IICHUE, 10 1 bu6mmoreka [IOK
CUCTEMATH3ALUS3HAHUI https://m.edsoo.ru/a5ch98eb
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

9 KJIACC

KoJsmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM
Ne n/nn Konrpoabusie Ipakruuyeckne (uuppoBbie)
NMPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypchbl
bubmuoreka [JOK
1 Pemerue TpeyroabHIKoB 22 1 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
2 Tonobue TpeyronbHuKoB 12 1 https://m.edsoo.ru/dddde230
bubmuoreka [JOK
3 Merox xoopauHat 10 1 https://m.edsoo.ru/dddde230
bu6mmorexa [IOK
4 Bexropet 20 ! https://m.edsoo.ru/dddde230
bubmuorexa [JOK
5 Jlmana OKpYKHOCTH M IO, KPYra 16 1 https://m.edsoo.ru/dddde230
bu6mmorexa [IOK
6 JBuoKeHms ILI0CKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpeHue, 06001IeHNE, 12 1 bubnnorexka [JOK
CHCTEMATHU3AINS 3HAHU N https://m.edsoo.ru/dddde230
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBouacos JJIeKTPOHHBIE
Ne JlaTa P
undgposbie
n/ Tema ypoka Bcer  Kourtpoabn IMpakTuyeck H3Yy4YeHH
oOpa3oBaTe/ibHbIE
n 0 ble paboThI ue padboTnbl b
pecypcsl
Hctopust BOBHUKHOBEHUS U PA3BUTHUS 1 https://m.edso00.ru/81425f
reoMeTpHH 42
Hauanbnbie monstusa reomerpuu. Touka, 1 https://m.edsoo.ru/66bd17
npsiMasi, OTpE30K, JIyd 36
HavansHnble nonsatus reometpun. Touxka, 1 https://m.edsoo.ru/cd8ba6
psiMasi, OTPE30K, JIyd 81
[TonsiTue 06 akcrome, Teopeme,
. https://m.edsoo.ru/3deaba
JI0Ka3aTeJIbCTBE, ONpeIeICHIUH, CBOMCTBE, 1 2¢
MpU3HAaKe -
B3aumHoe pacronoxeHue ToueK Ha IPSIMOM.
https://m.edsoo.ru/7bdc78
W3mepenue 1nuHbI OTpE3Ka, paCCTOSTHUE MEKITY 1 b
TOYKaMH o
B3anMHOe pacnonoxeHue To4eK Ha IpsIMOii.
https://m.edsoo.ru/7c94db
W3mepenue 1nuHbI OTpE3Ka, pacCCTOSTHUE MEKIY 1 78
TOYKaMH o
B3anMHOe pacnonoxeHne To4eK Ha IpsiMOil.
https://m.edsoo.ru/32acfa
N3Mepenne MIMHBI OTPE3KA, PACCTOSHUE MEXKITY 1 le
TOYKAMH o
[TonymnockocTs u yrois. Bunsl yrios. 1 https://m.edso0.ru/582db6
V3MepeHneBeNMINHYTIIOB 7b
[TonynnockocTs ¥ yroi. Bunsl yrios. 1 https://m.edsoo.ru/23adad
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https://m.edsoo.ru/81425f42
https://m.edsoo.ru/81425f42
https://m.edsoo.ru/66bd1736
https://m.edsoo.ru/66bd1736
https://m.edsoo.ru/cd8ba681
https://m.edsoo.ru/cd8ba681
https://m.edsoo.ru/3dea6a2c
https://m.edsoo.ru/3dea6a2c
https://m.edsoo.ru/7bdc787b
https://m.edsoo.ru/7bdc787b
https://m.edsoo.ru/7c94db78
https://m.edsoo.ru/7c94db78
https://m.edsoo.ru/32acfa1e
https://m.edsoo.ru/32acfa1e
https://m.edsoo.ru/582db67b
https://m.edsoo.ru/582db67b
https://m.edsoo.ru/23adadfb

N3mepeHneBenmunHyIIOB

fb

[TonymnockocTs u yroi. Bujsl yrios.

https://m.edsoo.ru/d9a798

10 V3MepeHneBENMYNHYTIIOB af

1 BepTukaibHble M1 CMEKHBIC YTJIBI. https://m.eds00.ru/5d9579
[TapannenbHble U NEPIEHIUKYIISPHBIE IPSIMbIE 94

12 BeprukanbHble U CMEKHBIE YIUIBL. https://m.edsoo.ru/e248ae
[TapaienpHbIE U EPIICHAUKYIISIPHBIC IIPSIMBbIE al

13 BeprukanbHble U CMEXKHBIE YIJIbL. https://m.edsoo.ru/ac7222
[TapaienpHbIE ¥ EPIICHIUKYIISIPHBIE IPSIMBIE 76

14 BeprukanbHble U CMEKHBIE YIJIbL. https://m.edsoo.ru/8a68a3
[TapannenbHble U NEPIEHIUKYIISPHBIE IIPSIMbIE 73

15 BeprukanbHble 1 CMEKHBIE YIUIBL. https://m.edsoo.ru/5496c¢e
[TapaienpHbIE ¥ EPIICHIUKYIISIPHBIE NIPSIMBbIE 4e

16 BrccexTpucayria EtBtps:// m.edso0.ru/341fc4

17 BrccexTpucayra ZIEtps://m.edsoo.ru/d71d3c

18 BrccexTpucayra rlwrctps://m.edsoo.ru/658cea

19 Jlomanas. Buapl tomanbix. JiiuHa JoMaHoi 2gps://m.edsoo.ru/3ee98e

20 Jlomanas. Buapl mtoMaHbIX. J[1MHA JOMaHOM Egps://m.edsoo.ru/795496
MHor bHUKH. [lepuMeTp MHOTOYTOIbHHUKA.

21 HOI-(I)SI:IZ; (:)HBLIHYKJ'IBI:pI/I H:BEIHyKJ‘II)D}:r 2203://m.edsoo.ru/2ebc3f
MHOTOYT'OJIbHUKAX

99 MHoroyronsHuky. [IeppuMeTrp MHOTOyroJIbHUKA. https://m.eds00.ru/615646

IlonsTue o BBIITYKJIBIX U HCBBITYKJIBIX

dc
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https://m.edsoo.ru/d9a7984f
https://m.edsoo.ru/d9a7984f
https://m.edsoo.ru/5d957994
https://m.edsoo.ru/5d957994
https://m.edsoo.ru/e248aea1
https://m.edsoo.ru/e248aea1
https://m.edsoo.ru/ac722276
https://m.edsoo.ru/ac722276
https://m.edsoo.ru/8a68a373
https://m.edsoo.ru/8a68a373
https://m.edsoo.ru/5496ce4e
https://m.edsoo.ru/5496ce4e
https://m.edsoo.ru/341fc4b8
https://m.edsoo.ru/341fc4b8
https://m.edsoo.ru/d71d3cef
https://m.edsoo.ru/d71d3cef
https://m.edsoo.ru/658cea1f
https://m.edsoo.ru/658cea1f
https://m.edsoo.ru/3ee98ed6
https://m.edsoo.ru/3ee98ed6
https://m.edsoo.ru/795496da
https://m.edsoo.ru/795496da
https://m.edsoo.ru/2ebc3f4e
https://m.edsoo.ru/2ebc3f4e
https://m.edsoo.ru/615646dc
https://m.edsoo.ru/615646dc

MHOT'OYT'OJIbHUKAX

MHuoroyroiabHuKU. [lepuMeTp MHOTOYroJIbHUKA.

https://m.edsoo.ru/4caelb

23 [ToHsITHE O BBITYKJIBIX U HEBBITYKJIBIX 36
MHOTOYTOJIbHHKAX o
MHoroyroiasHUKH. [lepumeTp MHOTOYrobHHUKA.
r P P i https://m.edsoo.ru/d8cel9
24 IToHsATHE O BBITYKIIBIX U HEBBITYKJIBIX 1c
MHOI'OYTOJIbHUKaX o
MHoroyroiasHUKH. [lepumeTp MHOTOYrobHHUKA.
r P P i https://m.edsoo.ru/2ee97f
25 [ToHsATHE O BBIMYKIIBIX U HEBBITYKJIBIX ba
MHOT'OYTOJIbHUKaX o
. . https://m.edsoo.ru/4bddcl
26 WHCTpyMEHTHI 17151 U3MEPEHUN U TOCTPOEHUI 33
. . https://m.edsoo.ru/4da748
27 WNHcTpyMeHTBI AJ1 U3MEPEHUM U TOCTPOESHUM 53
KontposbHas padora o teme "Hadana
28 reoMmerpun. IIpocrelilme reoMeTpuyecKue https://m.edsoo.ru/74fafcl
(Gurypsl U UX CBOUCTBA. d
W3mepenuereomerpuyeckuxpuryp"”
https://m.eds00.ru/867811
29 Menanana, OMCCeKTpHCa B BBICOTA TPEYTOIBHUKA de
https://m.eds00.ru/c57d77
30 Menunana, GucceKTpuca 1 BbICOTa TPEYTroJIbHUKA 58
https://m.edso0.ru/55aeb9
31 PaBeHCTBOTpEyroIEHUKOB %
32 [IepBblit 1 BTOpOM IPU3HAKKU PABEHCTBA https://m.edsoo.ru/1d9c14
TPEYTrOJBHUKOB 11
33 [IepBblit 1 BTOpOM IPU3HAKKU PAaBEHCTBA https://m.edsoo.ru/7e1bf9
TPEYTOJILHUKOB 6c
34 IIepBbIil 1 BTOPOYM IIPU3HAKKU PABEHCTBA https://m.edso00.ru/ff1675
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https://m.edsoo.ru/4cae1b86
https://m.edsoo.ru/4cae1b86
https://m.edsoo.ru/d8ce191c
https://m.edsoo.ru/d8ce191c
https://m.edsoo.ru/2ee97fb4
https://m.edsoo.ru/2ee97fb4
https://m.edsoo.ru/4bddc13a
https://m.edsoo.ru/4bddc13a
https://m.edsoo.ru/4da74853
https://m.edsoo.ru/4da74853
https://m.edsoo.ru/74fafc1d
https://m.edsoo.ru/74fafc1d
https://m.edsoo.ru/867811de
https://m.edsoo.ru/867811de
https://m.edsoo.ru/c57d7758
https://m.edsoo.ru/c57d7758
https://m.edsoo.ru/55aeb92e
https://m.edsoo.ru/55aeb92e
https://m.edsoo.ru/1d9c1411
https://m.edsoo.ru/1d9c1411
https://m.edsoo.ru/7e1bf96c
https://m.edsoo.ru/7e1bf96c
https://m.edsoo.ru/ff1675ed

TPEYrOJIbHUKOB

ed

[TepBrIii 1 BTOPOU MPU3HAKK PABEHCTBA

https://m.edsoo.ru/791fa3

35
TPEYrOJILHUKOB e8
36 [TepBbIii 1 BTOPOU MPU3HAKK PABEHCTBA https://m.edsoo.ru/73fed2
TPEYTOJILHUKOB 66
. https://m.edsoo.ru/b121d4
37 PaBHOOEIpEHHBIC TPEYTOIPHUKHA U UX CBOMCTBA a3
. https://m.edsoo.ru/bad93d
38 PaBHOOe1peHHBIE TPEYTOJIBHUKY B UX CBOMCTBA 6a
. https://m.edsoo.ru/3bclch
39 PaBHOOe1peHHBIE TPEYTOJILHUKY B UX CBOMCTBA 3
https://m.edso0.ru/ch8333
40 [Tpu3nakpaBHOOEPEHHOTOTPEYTOIBHUKA 79
https://m.edsoo.ru/f8f434
41 [Tpu3HakpaBHOOEIPEHHOTOTPEYTOJILHUKA 59
. https://m.edsoo.ru/eb295b
42 TpeTniinpu3HakpaBeHCTBATPEYTOJILHUKOB be
. https://m.edsoo.ru/33acbe
43 Tpetuiinpu3HakpaBeHCTBATPEYT OJIbHUKOB 34
. https://m.edso0.ru/d1263c
44 Tperniinpru3HakpaBeHCTBATPEYTOJbHUKOB 3b
45 ®urypsl ¢ oceBor cumMmetpueil. [Tpumepst https://m.edso00.ru/2d7971
CHMMETPHUH B OKPYIKAIOLIIEM MHPE e6
16 @urypsl ¢ oceBoil cummerpuen. [Ipumepst https://m.edsoo.ru/4bdaSb
CHMMETPHUH B OKPYKAFOLIIEM MHUPE 87
https://m.eds00.ru/d675d6
47 KonTponbnas padbota no teme "TpeyronbHuxu" f6
https://m.edsoo.ru/f6a43c
48 [TapannenpHOCTHIIPAMBIX

c2

22


https://m.edsoo.ru/791fa3e8
https://m.edsoo.ru/791fa3e8
https://m.edsoo.ru/73fed266
https://m.edsoo.ru/73fed266
https://m.edsoo.ru/b121d4a3
https://m.edsoo.ru/b121d4a3
https://m.edsoo.ru/bad93d6a
https://m.edsoo.ru/bad93d6a
https://m.edsoo.ru/3bc1cbc3
https://m.edsoo.ru/3bc1cbc3
https://m.edsoo.ru/cb833372
https://m.edsoo.ru/cb833372
https://m.edsoo.ru/f8f43459
https://m.edsoo.ru/f8f43459
https://m.edsoo.ru/eb295bbc
https://m.edsoo.ru/eb295bbc
https://m.edsoo.ru/33acbe3d
https://m.edsoo.ru/33acbe3d
https://m.edsoo.ru/d1263c3b
https://m.edsoo.ru/d1263c3b
https://m.edsoo.ru/2d7971e6
https://m.edsoo.ru/2d7971e6
https://m.edsoo.ru/4bda5b87
https://m.edsoo.ru/4bda5b87
https://m.edsoo.ru/d675d6f6
https://m.edsoo.ru/d675d6f6
https://m.edsoo.ru/f6a43cc2
https://m.edsoo.ru/f6a43cc2

https://m.edsoo.ru/bfa43c

49 CBoiicTBa M IPU3HAKYU NMAPAJUIETBHBIX IPAMBIX g6
. https://m.edso00.ru/26ae55
50 CBoiicTBa M IPU3HAKYU NMAPAJUIETBHBIX IPAMBIX 31
. https://m.edsoo.ru/adeb89
o1 CaolicTBa ¥ PU3HAKY NApAJIIEIIbHBIX IIPSIMBIX 4b
. https://m.edsoo.ru/daffc43
52 CBoiicTBa M IPU3HAKYU NAPAJUIETBHBIX IPAMBIX 7
N https://m.eds00.ru/92b346
53 CBoiicTBa U IPU3HAKYU MAPAJUIETbHBIX IPAMBIX 3c
. https://m.edsoo.ru/5241ed
o4 CBolicTBa ¥ MPU3HAKY NapaJIIEIbHBIX IPSIMBIX e
https://m.edsoo.ru/3791ad
55 CymMMayrioBTpeyrojabHuKa 49
https://m.edso0.ru/c3583c
56 CyMMayrJIoBTpeyroJbHUKA o8
https://m.edsoo0.ru/6a35a5
57 BremHueyrsITpeyrojibHIKa 58
https://m.edsoo.ru/c21e51
58 BHemnueyrnsITpeyroibHuKa cb
CyMMa BHYTPEHHUX YIJIOB MHOTOYT'OJIbHHUKA U
™ YIP r r https://m.eds00.ru/464783
59 CyMMa BHEUIHUX YIJIOB BBIITYKJIOTO 7a
MHOTOYTOJIbHHKA o
CyMMa BHYTPEHHUX YIJIOB MHOTOYT'OJIbHHUKA U
™ YIP r r https://m.edso0.ru/9e52a7
60 CyMMa BHEUIHUX YIJIOB BBIITYKJIOTO P
MHOTOYTOJIbHUKA -
Cymma e 0 Oroyro a
YMMd BHYTPEHHIX YITIOB MHOTOYTOMBHIKA 1 https://m.edsoo.ru/c63e7d
61 CyMMa BHEUTHHX YTJIOB BBIITYKJIOTO

MHOT'OYT'OJIbHUKaA

ee
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https://m.edsoo.ru/bfa43c8e
https://m.edsoo.ru/bfa43c8e
https://m.edsoo.ru/26ae5531
https://m.edsoo.ru/26ae5531
https://m.edsoo.ru/adeb894b
https://m.edsoo.ru/adeb894b
https://m.edsoo.ru/daffc437
https://m.edsoo.ru/daffc437
https://m.edsoo.ru/92b3463c
https://m.edsoo.ru/92b3463c
https://m.edsoo.ru/5241edea
https://m.edsoo.ru/5241edea
https://m.edsoo.ru/3791add9
https://m.edsoo.ru/3791add9
https://m.edsoo.ru/c3583ce8
https://m.edsoo.ru/c3583ce8
https://m.edsoo.ru/6a35a558
https://m.edsoo.ru/6a35a558
https://m.edsoo.ru/c21e51cb
https://m.edsoo.ru/c21e51cb
https://m.edsoo.ru/4647837a
https://m.edsoo.ru/4647837a
https://m.edsoo.ru/9e52a7f3
https://m.edsoo.ru/9e52a7f3
https://m.edsoo.ru/c63e7dee
https://m.edsoo.ru/c63e7dee

KonrponsHas pabora o reme

https://m.edsoo.ru/43243f

62 "[TapamienbHOCTS. 48
CyMMayTiIOBMHOTOYTOJIbHUKA" o

63 IIpu3HakupaBeHCTBANPAMOYT OJIbHBIXTPEYT OJIbH https://m.eds00.ru/417b63
MKOB d9

64 [Ipu3HakupaBEeHCTBANPSIMOYTOJIbHBIXTPEYT0JIbH https://m.edsoo.ru/e913da
MKOB f8

https://m.edsoo.ru/423ccl

65 [lepneniukynsip ¥ HaKJIOHHAs a3

66 CBOICTBO M€IMaHBI TPSIMOYTOJILHOTO https://m.edsoo.ru/4efff7e
TPEYroJbHUKA, IPOBEAEHHON K TMIIOTEHY3€ 9

67 CBoliCcTBO MeMaHBbI IPSIMOYTOJIBHOTO https://m.edsoo.ru/1edd58
TPEyroJIbHUKA, IPOBEJEHHOM K THIIOTEHY3€ 1b

68 [IpsiMmoyronbHbBIN TPEeyroybHUK ¢ yriaoM B 30 https://m.edsoo.ru/a4b913
rpasiycoB 7b

69 [IpssMmoyronbHBIN TPEeyroyibHUK ¢ yriaoM B 30 https://m.edsoo.ru/5e8eff3
rpaaycoB )

70 CooTHoIIEHNI MEX Yy CTOPOHAMU U YIiIaMu https://m.edsoo.ru/9abc71
TPEeyroNbHUKA )

71 CoOoTHOIIIEHUS MKy CTOPOHAMH | YTJIaMU https://m.edsoo.ru/48c64d
TPEYTONbHUKA ab

7 HepasenctBo Tpeyronbauka. HepaBeHCTBO 0 https://m.edso0.ru/534427
JUIMHE JIOMaHOM 91

73 HepaseHcTBO MexX 1y NEPIIEHIUKYIISAPOM U https://m.edso00.ru/a28f25
HAKJIOHHOM. PaccTosHME OT TOYKH A0 NPAMOM 46
KonmponeHas pabora fo remam https://m.edso0.ru/fdd7d2

74 "IIpsiMOyTONbHBIE TPEYTOJIBHUKH ",

"I'eomeTpuueckue HepaBeHCTBA"

5a
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https://m.edsoo.ru/43243f48
https://m.edsoo.ru/43243f48
https://m.edsoo.ru/417b63d9
https://m.edsoo.ru/417b63d9
https://m.edsoo.ru/e913daf8
https://m.edsoo.ru/e913daf8
https://m.edsoo.ru/423cc188
https://m.edsoo.ru/423cc188
https://m.edsoo.ru/4efff7e9
https://m.edsoo.ru/4efff7e9
https://m.edsoo.ru/1edd581b
https://m.edsoo.ru/1edd581b
https://m.edsoo.ru/a4b9137b
https://m.edsoo.ru/a4b9137b
https://m.edsoo.ru/5e8eff35
https://m.edsoo.ru/5e8eff35
https://m.edsoo.ru/9abc71e6
https://m.edsoo.ru/9abc71e6
https://m.edsoo.ru/48c64dab
https://m.edsoo.ru/48c64dab
https://m.edsoo.ru/53442791
https://m.edsoo.ru/53442791
https://m.edsoo.ru/a28f2546
https://m.edsoo.ru/a28f2546
https://m.edsoo.ru/fdd7d25a
https://m.edsoo.ru/fdd7d25a

https://m.edsoo0.ru/273fb3

75 OKpyKHOCTb, XOPZBI U IUAMETPBI, UX CBOKWCTBA ba
. https://m.edsoo.ru/13a6fd
76 OKpyKHOCTb, XOPZBI U TUAMETPBI, UX CBOKWCTBA ba
77 B3anmHoe pacnosio’keHre OKpYKHOCTH U https://m.edsoo.ru/1c13b6
npsimoi. KacaTtenbHas u cexyias K OKpyKHOCTH d9
78 B3anmHoe pacnosnokeHue OKpyKHOCTH U https://m.edsoo.ru/c1935a
npsMoi. KacarenpHas U cexymias K OKpyKHOCTH cc
79 B3anmHoe pacnosokeHne OKpy:KHOCTH U https://m.edsoo.ru/4f5721
npsMoi. KacarenpHas 1 cexymas K OKpyKHOCTH 48
https://m.edsoo.ru/61e7b5
80 OKpy>XKHOCTb, BHMCAaHHAs B YTOJI 6f
https://m.edsoo.ru/44aad9f
81 OKpy’KHOCTb, BIIUCAHHAS B YIOJ of
[loHsATHE O TEOMETPUYECKOM MECTE TOYEK.
https://m.edsoo.ru/64f2df
82 [Ipumepbl reoOMEeTpUYECKUX MECT TOUYEK Ha 8h
IJI0CKOCTH
[ToHATHE O TEOMETPUIECKOM MECTE TOYEK. httos://m.edsoo.ru/b7953c
83 IIprmepbl reOMETPUYECKUX MECT TOUEK Ha 8¢
IJIOCKOCTH
84 OnucaHHast OKPY>KHOCTb TPEYTrOJIbHHUKA, €€ https://m.edsoo.ru/3f27df
LIEHTP da
85 OnucaHHast OKPY>KHOCTb TPEYTrOJIbHHUKA, €€ https://m.edso0.ru/831d48
LIEHTD 6b
86 Meroa reoMeTpru4ecKUX MECT TOYEK IIPU https://m.edso00.ru/1413e8
pELIEHNN T€OMETPUUYECKUX 3a/1a4 o¢C
87 Meroa reoMeTpru4ecKUX MECT TOUEK ITPU https://m.edsoo.ru/fba825

peIICHUU I'COMCTPUYICCKUX 3a/1avd
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https://m.edsoo.ru/273fb3b4
https://m.edsoo.ru/273fb3b4
https://m.edsoo.ru/13a6fdba
https://m.edsoo.ru/13a6fdba
https://m.edsoo.ru/1c13b6d9
https://m.edsoo.ru/1c13b6d9
https://m.edsoo.ru/c1935acc
https://m.edsoo.ru/c1935acc
https://m.edsoo.ru/4f572148
https://m.edsoo.ru/4f572148
https://m.edsoo.ru/61e7b56f
https://m.edsoo.ru/61e7b56f
https://m.edsoo.ru/44aa9fcf
https://m.edsoo.ru/44aa9fcf
https://m.edsoo.ru/64f2df8b
https://m.edsoo.ru/64f2df8b
https://m.edsoo.ru/b7953c8c
https://m.edsoo.ru/b7953c8c
https://m.edsoo.ru/3f27dfda
https://m.edsoo.ru/3f27dfda
https://m.edsoo.ru/831d486b
https://m.edsoo.ru/831d486b
https://m.edsoo.ru/1413e85c
https://m.edsoo.ru/1413e85c
https://m.edsoo.ru/fba82522
https://m.edsoo.ru/fba82522

MeTOI[ TCOMECTPHUICCKUX MCCT TOYCK IIPpU

https://m.edsoo.ru/86e71b

88
pEIlIeHNY T€OMETPUUYECKUX 3a/1a4 ar
89 Meroa reoMmeTpu4ecKuX MeCT TOYEK IIPU https://m.edsoo.ru/ad17d4
pelIeHNU TEOMETPUYECKUX 3a/1a oa
O060CcHOBaHMS POCTEHUIITUX TOCTPOCHHM, dTAITbI
https://m.edsoo.ru/2abb8e
90 3a/layM Ha OCTPOCHUS, PEeLICHHE 3a/1a4 Ha 45
MOCTPOEHUE LIUPKYJIEM U JIMHEHKOMN o
O060cHOBaHMS TPOCTEHUIITUX MTOCTPOCHHM, ITaITbI
https://m.edso0.ru/96a877
91 3aJlayd Ha IOCTPOCHUS, PELICHHE 3a/1a4 Ha 97
MIOCTPOEHUE LUPKYIIEM U JIMHEUKOMN o
Kontponbnas padota mo teme "OKpy>KHOCTb.
P P Py https://m.edso0.ru/64af9c
92 I'eomeTrpuueckue mecra Touek. [loctpoenust ¢ 24
MIOMOIIBIO HUPKYJIS U IMHEUKHU" o
[ToBTOpenue u 06006meHue. Pemenue 3amay,
P https://m.edso0.ru/ff866¢c
93 WJUTFOCTPUPYIOIIMX CBS3H MEXIY Pa3IMIHBIMU 6o
TeMaMu Kypca o
IToBTOpenue u 00006meHne. Pemenue 3anauy,
P https://m.edsoo.ru/f7c72f
94 WJUTIOCTPUPYIOIINX CBS3H MEXKAY Pa3IndHbIMU g6
TeMaMu Kypca o
IToBTOpenue u 00006meHne. Pemenue 3anauy,
P https://m.edsoo.ru/cce867
95 WJUTIOCTPUPYIOIINX CBSA3H MEXKAY Pa3IndHbIMU 01
TeEMaMH Kypca o
[ToBTOpenue u obo61eHue. Pemenue 3aaay,
https://m.edsoo.ru/fcfde79
96 WUTIOCTPUPYIOIINX CBS3H MEXAY Pa3IndHBIMU b
TeEMaMu Kypca B
[ToBTOpenue u obobmeHue. Pemenue 3aaay,
https://m.eds00.ru/854998
97 WJUTFOCTPUPYIOLIUX CBSI3H MEX]Yy Pa3TMIHBIMU

TeMaMH Kypca

ds
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https://m.edsoo.ru/86e71ba7
https://m.edsoo.ru/86e71ba7
https://m.edsoo.ru/ad17d45a
https://m.edsoo.ru/ad17d45a
https://m.edsoo.ru/2abb8e45
https://m.edsoo.ru/2abb8e45
https://m.edsoo.ru/96a87797
https://m.edsoo.ru/96a87797
https://m.edsoo.ru/64af9c24
https://m.edsoo.ru/64af9c24
https://m.edsoo.ru/ff866c6e
https://m.edsoo.ru/ff866c6e
https://m.edsoo.ru/f7c72f8e
https://m.edsoo.ru/f7c72f8e
https://m.edsoo.ru/cce86791
https://m.edsoo.ru/cce86791
https://m.edsoo.ru/fcfde79b
https://m.edsoo.ru/fcfde79b
https://m.edsoo.ru/854998d8
https://m.edsoo.ru/854998d8

[ToBTrOopenue u o6o0menue. Pemenue 3anay,

https://m.edsoo.ru/e25cd4

98 WUTFOCTPUPYIOLIUX CBS3H MKy Pa3TMIHBIMU 1 2
TEMaMHU Kypca o
IToBTOpenue u 0006IIeHnE. Perienne 3amay,
BTOpeHHE I HerH HIEHHE SaAad https://m.eds00.ru/6546b7
99 WJUTFOCTPUPYIOIINX CBS3H MEXKAY Pa3InIHbIMU 1 9d
TeMaMH Kypca o
[ToBTOpenue u o6obmenue. Pemenune 3anay,
https://m.edso0.ru/22ec5b
100  WUTIOCTPUPYIOMIMX CBS3H MEXKIY Pa3InIHBIMU 1 7t
TeMaMu Kypca o
101 = HrToroBasKOHTpPOJbHASIPAOOTA 1 Tgps://m.edsoo.ru/575eec
I1 000 .P ,
OBTOpeHHE U 0000MmeHNe. Pemenne 3ama4 httos://m.eds00.ru/95C4CO
102 WUTIOCTPUPYIOIINX CBSA3H MEXKAY Pa3IndHbIMU 1 o5
TEMaMH Kypca o
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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https://m.edsoo.ru/e25cd42b
https://m.edsoo.ru/e25cd42b
https://m.edsoo.ru/6546b79d
https://m.edsoo.ru/6546b79d
https://m.edsoo.ru/22ec5b7f
https://m.edsoo.ru/22ec5b7f
https://m.edsoo.ru/575eec19
https://m.edsoo.ru/575eec19
https://m.edsoo.ru/95c4c9c5
https://m.edsoo.ru/95c4c9c5

8 KVIACC

Ne KounuectBouyacos
aTan3yd DJIeKTPOHHBIeN(POBLICOOPA30BAT
Temaypoxka Bce  KonTpoJbHbIe IpakTuyeckue A y P p P
n/ eHus eJIbHbIepecypChl
o ro padoThI padoThI
I1
1 apannenorpaMiw, ero 1 https://m.edsoo.ru/3e6cbfab
NPU3HAKH U CBOMCTBA
I1
2 ap aﬂﬂeﬂorpamww » 10 1 https://m.edsoo.ru/ce552ccc
NPU3HAKH U CBOMCTBA
I1
3 ap aﬂﬂeﬂorpamvv{ » €10 1 https://m.eds00.ru/3ce2d995
MPU3HAKU U CBOWCTBA
I1
4 apannenorpaMiw, ero 1 https://m.edsoo0.ru/3a278249
NPU3HAKH U CBOMCTBA
I1
5 APAIICIIOTpANH, €To 1 htps://m.eds00.ru/99276db3
NPU3HAKH U CBOMCTBA
[IpssmoyroiabHUK, poMO,
6 KBaJpaT, UX MPU3HAKH U 1 https://m.edsoo.ru/dd9ch5d2
CBOICTBA
[TpstMmoyToNbHUK, pOMO,
7 KBaJpaT, X NPU3HAKU U 1 https://m.edsoo.ru/5ca85b89
CBOICTBA
[IpssMmoyroiapHUK, pOMO,
8 KBaJlpaT, X NPU3HAKU U 1 https://m.edsoo.ru/b996eced
CBOMCTBA
[TpstmoyTonbHUK, pOMO,
9 KBaJpaT, X NPU3HAKU U 1 https://m.edsoo.ru/31da492a
CBOMCTBA
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https://m.edsoo.ru/3e6cbfab
https://m.edsoo.ru/ce552ccc
https://m.edsoo.ru/3ce2d995
https://m.edsoo.ru/3a278249
https://m.edsoo.ru/99276db3
https://m.edsoo.ru/dd9cb5d2
https://m.edsoo.ru/5ca85b89
https://m.edsoo.ru/b996eced
https://m.edsoo.ru/31da492a

10

CpeaHssUIMHUATPEYT OJIbHUKA

https://m.edso0.ru/8567121b

11 CpenHsAsIIMHUASTPEYT OJIbHUKA https://m.edsoo.ru/1d893de3
Tpaneuus. PaBHoOenpenHas

12 Tpanenus, e€ CBOINCTBa U 1 https://m.edsoo.ru/5¢c528ffd
MPU3HAKH
Tpaneuus. PaBHoOenpenHas

13 Tparnenus, e€ CBOWCTBa U 1 https://m.edsoo.ru/2e62f8d8
MPU3HAKH

14 [IpssmoyronbsHasTpanenus 1 https://m.edsoo.ru/b3bc15d8

15 CpenHssanIHUATpaneun 1 https://m.edsoo.ru/d464bbce

16 Teopema®daneca 1 https://m.edsoo.ru/3bd6afd3

17 Teopemadaneca 1 https://m.edso00.ru/99bf8al2
T

18 oPeMao 1 htps://m.edsoo.ru/4dbfe35
MPOMOPIIMOHATEHBIXOTPE3KaxX
T

19 eOpeMa o 1 https://m.edsoo.ru/e2acebfa
MPOTMOPLHUOHATBHBIXOTPE3Kax

20 [TenTpMaccTpeyronbHUKa 1 https://m.edsoo.ru/ch8aa849

21 Henrtparero- 1 https://m.edsoo.ru/92993ee2
CUMMETPUIHBICHUTYPBI
K

22 | OHTPO?BHM pa60Ta"no reme 1 https://m.eds00.ru/2b2e5eb7

YeThIpEXyroNbHUKH

[Tom06

23 OAODHETPEYTOTILHIIOB, 1 https://m.eds00.ru/585e52¢c5
K03 duImeHTno 00us

24 HMozobuerpeyronbHkos, 1 https://m.edsoo.ru/5ee7c5f5
K03 dumeHTno 00us

25 TpusHakunozoouATpeyTonLH 1 https://m.eds0o.ru/65e1f337

HNKOB
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https://m.edsoo.ru/8567121b
https://m.edsoo.ru/1d893de3
https://m.edsoo.ru/5c528ffd
https://m.edsoo.ru/2e62f8d8
https://m.edsoo.ru/b3bc15d8
https://m.edsoo.ru/d464bbce
https://m.edsoo.ru/3bd6afd3
https://m.edsoo.ru/99bf8a12
https://m.edsoo.ru/4dbfe435
https://m.edsoo.ru/e2acebfa
https://m.edsoo.ru/cb8aa849
https://m.edsoo.ru/92993ee2
https://m.edsoo.ru/2b2e5eb7
https://m.edsoo.ru/585e52c5
https://m.edsoo.ru/5ee7c5f5
https://m.edsoo.ru/65e1f337

[Ipu3HaKUIIOAOOUATPEYTOIbH

26 https://m.edsoo.ru/65a67aa8
HKOB
27 TlpusrarumozoouATpeyTronLH https://m.edsoo.ru/26bcb85c
HUKOB
IT &
28 PUSHAKMHOHOOUATPEYTOMBH https://m.edsoo.ru/al19f323a
HKOB
IT 0
29 PHSHAKHIOAODILITPEYTOTIHH https://m.edsoo.ru/6c2c574d
HKOB
II
30 PH3HAKHIION0OHATPEYTOEH https://m.edsoo.ru/544bf7c2
HUKOB
IT &
31 PHMCHCHHE HOAODI P https://m.edsoo.ru/e5b79dda
pCIICHUH IPAKTHYECKUX 3a1a4
II
32 b ep HreHeHP;ZHOHO(iM HT; . https://m.edso0o.ru/2e8a1995
INCHUU ITPAKTHUYCCKUX Jad
IT o
33 b ep HreHeHP;ZHOHOeCM HI;I; . https://m.edsoo.ru/34964alb
INCHUU ITPAKTHUYCCKUX Jad
II
34 pHMEHEHHE 1071001 1Py https://m.eds00.ru/6e768d7b
pELICHUH MTPAKTUYCCKUX 3a/1a4
IT &
B ep “ZGHGHP;ZHOJIOGCM H‘;Z . https://m.eds00.ru/8b99fb2f
INICHUU ITPAKTHNUYCCKUX Jad
IT o
36 p:HZeHeHI;ZHOHOGCM HF;Z . https://m.edso0.ru/9c45734c
INCHUU ITPAKTHUYCCKUX Jad
BBenenne nousatus
37 npeoOpa3oBaHus MOA0OUS U https://m.edsoo.ru/35f29a42
noJ00HBIX (pUryp
K o
38 ,,I_(I)HTPEHL?M pabota fo Teme https://m.edsoo.ru/4e4e6b8a
onobue
39 IMousrre mromann. CoicTBa https://m.edsoo.ru/8c4ff651
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https://m.edsoo.ru/65a67aa8
https://m.edsoo.ru/26bcb85c
https://m.edsoo.ru/a19f323a
https://m.edsoo.ru/6c2c574d
https://m.edsoo.ru/544bf7c2
https://m.edsoo.ru/e5b79dda
https://m.edsoo.ru/2e8a1995
https://m.edsoo.ru/34964a1b
https://m.edsoo.ru/6e768d7b
https://m.edsoo.ru/8b99fb2f
https://m.edsoo.ru/9c45734c
https://m.edsoo.ru/35f29a42
https://m.edsoo.ru/4e4e6b8a
https://m.edsoo.ru/8c4ff651

IJIOIIAJEH TEOMETPUYECKUX
buryp

40

41

42

43

TTonsTre mwiomaau. CBOKMCTBA
IJIOIIAJEH TEOMETPUYECKUX
$uryp

IMougrue mwiomanu. CBolcTBa
MJIOIAJIEH TEOMETPUICCKUX
$uryp

[Tpocreiimue hopmynbl amns
TUIONIA/IA TPEYTOJIbHUKA,
napajiesorpaMmma, pomoa u
Tpanenuu

[Tpocreiimue hopmynbl amns
TUIONIA/IA TPEYTOJIbHUKA,
napajiejorpamma, pomoa u
Tpaneunu

https://m.edso0.ru/a9899ff9

https://m.edsoo.ru/d95a8a3d

https://m.edsoo.ru/ecff85e5

https://m.edsoo.ru/da582936

44

[Ipocreiimme Gopmynsl amns
IUIOLIA/IA TPEYTOJIbHUKA,
napanjenorpaMma, pomoa u
Tpaneuuu

https://m.edsoo.ru/c52b54a4

45

[Ipocreiimme hopmynsl amns
IUIOINAAN TPEYroJIbHHKA,
napanjenorpaMma, pomoa u
Tpaneuuu

https://m.edsoo.ru/eff616el

46

[Tpocreiimume hopmynbl ams
IUIOIA/IA TPEYTOJIbHUKA,
napajiesorpamma, pomoa u
Tparnenuu

https://m.edsoo.ru/d93f3451
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https://m.edsoo.ru/a9899ff9
https://m.edsoo.ru/d95a8a3d
https://m.edsoo.ru/ecff85e5
https://m.edsoo.ru/da582936
https://m.edsoo.ru/c52b54a4
https://m.edsoo.ru/eff616e1
https://m.edsoo.ru/d93f3451

47

[Ipocreiitmme hopmys s
IUTOIIA M TPEYrOJNbHUKA,
napaJuienorpamma, pomoa u
Tpaneunu

https://m.edsoo.ru/f4565c46

48

[Ipocreiimme hopmysl ams
IUIOLIA AU TPEYrOJIbHUKA,
napaJuienorpamma, pomoa u
Tpaneunu

https://m.edsoo.ru/821db51b

49

[pocreiimme hopmys ams
TUTOIIAAN TPEYrOJIbHHKA,
napajuiesiorpaMma, pomoa u
Tparnenuu

https://m.edso0.ru/1472b498

50

[pocreiimme hopmysl s
TUTOINAAN TPEYrOJIbHHKA,
napajuiesiorpaMma, pomoa u
Tpanenuu

https://m.eds00.ru/83886d65

51
52

[TnomanunonoOHbIX PUTYP
[Tnomanunono6HbIXPUTYP

https://m.edsoo.ru/321clde4

https://m.edsoo.ru/fa27edbf

53

54

[TnomanunoagoOHbIX GUTyYp

Konrponbnas pabora no reme

"ITnomans"

https://m.edso00.ru/811427bf

https://m.edsoo.ru/5ea697a6

55

56

57

Teopemalludaropa

[Ipumenenne TeopeMsl
[Mudaropa npu pereHun
MPAKTUYECKUX 3a7a4
[Ipumenenne TeopeMsl
[Mudaropa npu pereHun
NPaKTUYECKUX 3a/1a4

https://m.edso0.ru/731749b4

https://m.edsoo.ru/ca9de29b

https://m.edsoo.ru/5e74a4cc
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https://m.edsoo.ru/f4565c46
https://m.edsoo.ru/821db51b
https://m.edsoo.ru/1472b498
https://m.edsoo.ru/83886d65
https://m.edsoo.ru/321c1de4
https://m.edsoo.ru/fa27edbf
https://m.edsoo.ru/811427bf
https://m.edsoo.ru/5ea697a6
https://m.edsoo.ru/731749b4
https://m.edsoo.ru/ca9de29b
https://m.edsoo.ru/5e74a4cc

58

[IpumeHeHue Teopemsl
[Tudaropa npu pemeHnu
IIPAKTUYECKUX 3a7a4

https://m.edsoo.ru/f7c58235

59

[IpumeHeHue Teopemsl
[Mudaropa npu pereHun
IIPAKTUYECKUX 3a7a4

https://m.edsoo.ru/11da84h8

60

61

62

[IpumeneHnue TeopeMbl
[Mudaropa npu pereHun
IIPAKTUYECKUX 3a7a4

[TpornopliroHanbHbBIE OTPE3KU
B IIPSIMOYTOJIBHOM
TpPEeYroJabHUKE

[TponopuioHanbHbBIE OTPE3KU
B IIPSIMOYTOJIBHOM
TpPEeYroJabHUKE

https://m.eds00.ru/339be726

https://m.edsoo.ru/b8aab9ef

https://m.edsoo.ru/db953ad8

63

IIponopuroHanbHbIE OTPE3KU
B MPSIMOYTOJIbHOM
TPEYTrOJIbHUKE

https://m.edso00.ru/2d9f6193

64

65

66

IIponopuroHanbHbIE OTPE3KU
B MPSIMOYTOJIbHOM
TPEYTrOJIbHUKE

[TponopuroHanbHbIE OTPE3KU
B IIPSIMOYTOJIBHOM
TpeyrojabHUKe
[IponopunoHanbHbIE OTPE3KU
B IIPSIMOYT'OJIBHOM
TPEYrOJIbHUKE

https://m.edsoo.ru/feaa8a6f

https://m.edsoo.ru/91e936bd

https://m.eds00.ru/94338f2e

67

CuHyc, KOCUHYC, TAaHT€HC U

https://m.edsoo.ru/9bade192
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https://m.edsoo.ru/f7c58235
https://m.edsoo.ru/11da84b8
https://m.edsoo.ru/339be726
https://m.edsoo.ru/b8aab9ef
https://m.edsoo.ru/db953ad8
https://m.edsoo.ru/2d9f6f93
https://m.edsoo.ru/feaa8a6f
https://m.edsoo.ru/91e936bd
https://m.edsoo.ru/94338f2e
https://m.edsoo.ru/9bade192

KOTaHI'€HC OCTPOTO yTIia
PSIMOYTOJIBHOTO
TpeyrojbHUKa

68

CuHnyc, KOCUHYC, TAHT€HC U
KOTaHI€HC OCTPOTO yriia
IPSMOYTOJIBHOTO
TPEYyTroJIbHUKA

https://m.edso0.ru/743b5996

69

CuHyc, KOCUHYC, TAHT€HC U
KOTAQHT€HC OCTPOTO yriia
IPSMOYTOJIBHOTO
TPEYroJbHUKA

https://m.edsoo.ru/c45a6fa3

70

71

72

Tpuronomerpuyeckue
¢ynkuuu yrios B 30°, 45° u
60°

Tpuronomerpuyeckue
¢ynkuuu yrios B 30°, 45° u
60°

Konrponbnas pabora no reme
"Teopema [Iudaropa u Hayana
TPUTOHOMETpHUH"

https://m.edsoo.ru/166d455f

https://m.edsoo.ru/ce829c11

https://m.edsoo.ru/dfc57394

73

Brucanusie u
LHEHTPAIbHBICYTJIBI

https://m.edsoo.ru/9d91f4fd

74

75

Bnucannbie u
HEHTPAIbHBICYTJIbI
Bnucannbie n
LEHTPAIbHBICYTJIbI

https://m.edsoo.ru/f5315c94

https://m.edsoo.ru/3f381cb8

76

Brucanusie u
HEHTPAIbHBICYTJIbI

https://m.edso00.ru/65ad6228
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77

Yron mexay KacaTeJIbHOU 1
Xopaou

https://m.edsoo.ru/af29367a

78

79

Yron mexay KacateJIbHOU 1
XOpaou

VYTl MeXAY XOpJlaMu U
CEKYILIUMU

https://m.edsoo.ru/6518ff5e

https://m.edsoo.ru/fabe444b

80

Vsl MeXAy XOpJAaMu U
CEKyILUMU

https://m.edsoo.ru/39b457af

81

82

83

Brucanusie u
OINMCAHHBIEYETHIPEX YTOJIbHUK
u

Bricannnie n
ONMUCAHHBICUYETHIPEX YTOIBHUK
u

CBoiicTBa U NpU3HAKU

BIINCAHHOTO
YeThIPEXYTrOJbHUKA

https://m.edsoo.ru/29a3556a

https://m.edsoo.ru/bf3629f6

https://m.edsoo.ru/9cdcd121

84

CBolicTBa U NpU3HAKU
BITMCAHHOTO
YeThIPEXYTrOJbHUKA

https://m.edso00.ru/856672a7

85

CBolicTBa U NpU3HAKU
BIIMCAHHOTO
YETBIPEXYTOJIbHUKA

https://m.edso00.ru/97e57f43

86

87

CBolicTBa U IpU3HAKU
BIIMCAHHOT'O
YETBIPEXYTOJIbHUKA

BzanmHoepacnonoxeHuesyx
OKPYXHOCTEH

https://m.edsoo.ru/b9dbea7e

https://m.edsoo.ru/23b3elbl
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88

B3anMHOepacnonoKkeHueAByxX
OKpYKHOCTEH

https://m.edso0.ru/98d5f141

89
90

KacanueokpyxHocreit

KacanueokpyxxHocrteit

https://m.edsoo.ru/2a537dcf

https://m.edsoo.ru/falf24ae

91

92

93

94

95

96

OO0mme kacaTenbHbIC K ABYM
OKPYKHOCTSAM

KonrtponbHas pabora no reme
"VTIIBl 1 4ETBIPEXYTOJIbHUKH,
CBSI3aHHBIE C OKPYKHOCTHIO"

[ToBTOpEeHME K 0000IIEHNE.
Pemenue 3amau,
WUTIOCTPUPYIOIINX CBS3H
MEX1y pa3TUYHBIMU TEMaMU
Kypca

[ToBTOpEeHME 1 0000IIEHNE.
Pemienune 3anay,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUYHBIMU TEMaMU
Kypca

[ToBTOpenue n obobIIEeHHE.
Pemienune 3anay,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUYHBIMU TEMaMU
Kypca

[ToBTOpenue u o6oOIIEHNE.
Pemenune 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUIHBIMU TEMaMU

https://m.edsoo.ru/f7225d2d

https://m.edso00.ru/35823298

https://m.edso0.ru/2139b22e

https://m.edsoo.ru/dd55c34a

https://m.edsoo.ru/57af6155

https://m.edsoo.ru/bdc86855
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Kypca

97

[ToBTOpEeHME B 0000IIEHNE.
Pemenne 3amay,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3IuIHBIMU TEMAMHU

Kypca

https://m.edsoo.ru/12b38c3f

98

[ToBTOpeHHE 1 0000IIEHNE.
Pemenne 3amay,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3TUIHBIMU TEMaMU

Kypca

https://m.edsoo.ru/1d5af12a

99

[ToBTOpEeHME 1 0000IIEHNE.
Pemenne 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3IUIHBIMU TEMaMU

Kypca

https://m.edsoo.ru/ee374849

10

[ToBTOpenue n o6obIIEeHHE.
Pemenne 3amau,
WUTIOCTPUPYIOIIUX CBSI3H
MCXKAY pa3jInYHbIMU TEMaMHU

Kypca

https://m.edsoo.ru/234h3ffa

10

10

NroroBasikoHTponbHasgpadboTa

[ToBTOpenue u o6o0IIEHNE.
Pemenune 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3TAIHBIMU TEMaMH

Kypca

https://m.edsoo.ru/bbb9aa2d

https://m.edsoo.ru/8edc433d
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OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

38



9 KJIACC

Ne KonuyecrBouacos
aran3 DJIeKTpOHHbIeU (G POBLICOOpPA30OBa
n  Temaypoka Be Konrpoabnbie  IIpakruyeckue A y P p P
YeHHUS TeJbHbIEPECYpPChl
/ ero = padoTbl padoThI
n
C e
1 HHYE, KOBHIYE, TAHTCHC YITOoB 1 https://m.edsoo.ru/e58796d5
ot 0 1o 180°
2 OCHOBHOCTPHTOROMETPIMECKOeT 1 https://m.edso0.ru/9cdaa7f3
0KJECTBO
3 DOopMyIIBITPUBEICHUS https://m.edso0.ru/8135fa66
4 DopMyIBITPUBEICHUS https://m.edso00.ru/225cc643
P .
5 CHICHHCTPEYTOBIIKOB 1 https://m.edso0.ru/13b3f4c7
TeopeMakoCHHYCOB
P .
6 CHICHICTPEYTOIBHIROB 1 https://m.edsoo.ru/77741b1d
TeopeMakocHHyCOB
7 TeopemacunycoB https://m.edso0.ru/8ec758bb
Teopemacunycos https://m.edso0.ru/272ad2c2
Pemenne npaktudyeckux 3anad ¢
9 MCIIOJIb30BAHUEM TEOPEMBI 1 https://m.eds00.ru/86149ble
KOCHHYCOB U TEOPEMBI CUHYCOB
Pemenne npakruyeckux 3aaad ¢
10  ucnoab3oBaHHEM TEOPEMBI 1 https://m.edsoo.ru/beaedcab
KOCHHYCOB ¥ TEOPEMBI CUHYCOB
Pemenue npakTuyeckux 3aaay ¢
11 HCIIOJIb30BAaHUEM TEOPEMBI 1 https://m.edsoo.ru/887ef146
KOCHHYCOB ¥ TEOPEMbI CHHYCOB
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Pemenne npaktuyeckux 3aaad ¢

12 HCITOJIb30BAHUEM TEOPEMBI https://m.eds00.ru/24677719
KOCHHYCOB M TEOPEMBI CHHYCOB
TpuronomeTrpuueckue GopMyJIbI

13 JUISL TTOLIAU TPEYTOJIbHUKA, https://m.edsoo.ru/ed7cd5c6
napajuiejgorpamma
Tpuronomerpudeckue GopMyIIbl

14 JUISL TTOLIAU TPEYTOJIbHUKA, https://m.edsoo.ru/6a2e6al5
napajuiejgorpamma
Tpuronomerpuueckue GopMyIbl

15 JUTSL TITOIIAAN TPEYTOIbHUKA, https://m.edsoo.ru/4elef8c8
napajuiejorpaMmma
Tpuronomerpuueckue GopMyIbl

16 JUTSL TITOIIAN TPEYTOJIbHUKA, https://m.edsoo.ru/3a5cbb4d
napajuiejorpaMmma

17 ®opmynal epona https://m.edsoo.ru/7bb39a46

18 ®opmynal'epona https://m.eds00.ru/388365b3

19 ®opmynal epona https://m.edsoo.ru/2ecb6113

20 CDO.1'3MyJ'Ial'IJ'IOH_[aI[I/IBLIHyKJIOFO‘IeT https://m.eds00.ru/27b95789
BIPEXYTOIBHUKA

21 CDOPMyJ'Ial'IJ'IOH_[aI[I/IBLIHyKJIOFO‘IeT https://m.edsoo.ru/aéebb6as
BIPEXYTOJIbHUKA

22 Kowtponbras pabora no reme https://m.eds00.ru/478a3371
"Pemenne TpeyroibHUKOB"

23 Xoppel 1 OA00HbIE https://m.edsoo.ru/f2fce337
TPEYTOJIbHUKU B OKPY>KHOCTH

24 Teopema o mpomssezerin https://m.edsoo.ru/aed5d81e

OTPE3KOB XOpJ
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Teopema 0 npou3BeAECHUN

25 1 https://m.edsoo.ru/dad6fd14
OTPE3KOB XOpJ
26 Teopeet 0 pom3BeeHiit 1 https://m.edsoo.ru/8a34ba7a
OTPE3KOB CEKYIIHNX
27 Teopebt 0 pOH3BECHHIL 1 https://m.edsoo.ru/4ba31a9c
OTPE3KOB CEKYIINX
28 Teopema o KBajpaTeKacaTeIbHOM 1 https://m.edsoo.ru/ce5b8fad
29 Teopema o kBajpaTekacaTeIbHON 1 https://m.edsoo.ru/a3e2a4d5
30 TeopembiYeBsl 1 MeHemnas 1 https://m.eds00.ru/2826623d
31 TeopembrYeBnl 1 MeHenas 1 https://m.edsoo.ru/a6221e38
32 TeopembYeBsl 1 MeHnenas 1 https://m.edsoo.ru/fb71d126
33 TlonsTHe 0 TOMOTETHH 1 https://m.edsoo.ru/fdfb4a53
34 Konrpoubnast pabora no Teme 1 https://m.edsoo.ru/41c86aa7
"ITonobue TpeyroabHUKOB"
YpaBHeHHE NPAMON Ha
35~ [VIOCKOCTH Yr080i . 1 https://m.edsoo.ru/448c5cc6
KOd((UIIUEHT ¥ CBOOOTHBIN
YJIeH, UX TeOMETPUUECKUNA CMBICTT
YpaBHeHHE NPAMON Ha
3p ockocTH: ¥/ropoit . 1 https://m.eds00.ru/16e29216
KO3 PUImeHT u CBOOOTHBIN
YJIeH, UX TeOMETPUUECKUNA CMBICTT
[TapannensHOCTD U
37 MEPIEHANKYIISIPHOCTD MIPSMBIX 1 https://m.eds00.ru/73197858
(depe3 yrioBoit KodhHHUIHEHT)
38  YpaBHEHHEOKPYKHOCTH 1 https://m.eds00.ru/56d568d9
39 Haxozerine nepecerieiit 1 https://m.edsoo.ru/de16a63f

OKPYKHOCTEH U MPAMBIX B
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KOOpAMHATAX

40

41

Haxoxnenue nepeceyeHuit
OKPYKHOCTEH U MPAMBIX B
KOOpJAMHATAX

®dopMya pacCTOSTHUS OT TOYKH
JIO TIPSIMOM

https://m.edsoo.ru/a7cc692a

https://m.edsoo.ru/7113d2cd

42

[Imomane nmapamienorpamma B
KOOpJIMHATAaX, IOHATHE 00
OpPUEHTHPOBAHHOH IJIOLIA I

https://m.edsoo.ru/d5b8946d

43

HpI/IMeHeHI/IC METO/Ja KOOpAWHAT
B IPAaKTUYCCKU-
OpPHUCHTHUPOBAHHBIX
TCOMCTPHUUCCKUX 3aaadax

https://m.edsoo.ru/d329d65f

44

45

KonTtponsHas pabora o Teme
"Meroxa koopauHaTt"

BCKTOpLIHaHJ'IOCKOCTI/I

https://m.edsoo.ru/7b86f2eb

https://m.edsoo.ru/fdd83ffe

46

CrnokeHue U BEIYUTaHHUE
BEKTOPOB — TPaBHJIA
TPEYrOJIbHUKA U
napasuiesiorpaMma

https://m.edsoo.ru/b3ebae8c

47

CrnokeHue U BEIYUTaHHUE
BEKTOPOB — TPaBHJIA
TPEYrOJIbHUKA U
napasuiesiorpaMma

https://m.eds00.ru/334691d5

48
49

YMHOKE€HUEBEKTOPAHAYNCIIO

Ko OPANHATBIBCKTOpPA

https://m.edsoo.ru/le58bf2f

https://m.edsoo.ru/266fd8a6

50

Clo)XeHne U BEIYUTAHUE
BEKTOPOB, YMHOKCHHE BEKTOpa

https://m.eds00.ru/8376586b
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Ha YUCJIO B KOOpAMWHATax

o1

52

CrnoxeHue U BBIYUTaHHUE
BEKTOPOB, YMHO)KEHHE BEKTOpa
Ha YMCJIO0 B KOOpAMHATAX

[TpumeHneHue BEKTOPOB B (hU3HKE,
LEHTP Macc

https://m.edso0.ru/461945ef

https://m.edsoo.ru/547a1266

53

[TonsiTue o 6a3uce (Ha
MIJIOCKOCTH).
PaznoxxeHusIBEKTOPOBIIOOA3UCY

https://m.edso0o.ru/266e8756

54

[Tonsarue o 6a3uce (Ha
MIJIOCKOCTH).
PaznoxxenusiBekTopoBnoOaszucy

https://m.edsoo.ru/e74384c6

55

56

57

[TonsiTue o 6azuce (Ha
MIJIOCKOCTH).
PaznoxxenusiBekTopoBnoOaszucy

CkansspHO€E TPOU3BENECHUE
BEKTOPOB, TEOMETPUUYECKUI
CMBICI U BBIPDAKEHUE B
JACKApTOBBIX KOOpAWHATAX

JucTprOyTHBHOCTBCKAISIPHOTOIT
POU3BEACHHUS

https://m.edsoo.ru/fe436b25

https://m.edsoo.ru/8f7bcf4f

https://m.edsoo.ru/4c66f9bd

58

CxanspHOETIpON3BEICHUE U
IPOETIMPOBAHUE

https://m.edsoo.ru/ce321297

59

60

HpI/IMeHCHI/IC CKaJIApHOTO
IMPOU3BCACHUA BEKTOPOB JJIsA
HaXOXICHUA IJIUMH U YyI'JI0B

HpI/IMeHCHI/IC CKaJIApHOTO
MMPOU3BCACHUA BEKTOPOB AJIA

https://m.edsoo.ru/2cf496a9

https://m.edsoo.ru/ef5a5786
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HaxXOXXIACHUA OJIMH U YyIJI0B

[IpumeHeHue cKaIsipHOTrO

61 MIPOU3BEJECHHUS BEKTOPOB IS 1 https://m.edsoo.ru/a33bfafe
HAXOXJICHUS JUTUH U YTIIOB
Pemenne reomMmeTpuueckux 3agau

62 C TIOMOIIBIO CKaJISIPHOTO 1 https://m.edsoo.ru/8ba26a82
MIPOU3BEICHUS
Pemenne reomMmerpuueckux 3agau

63 C TIOMOIIBIO CKAJISIPHOTO 1 https://m.eds00.ru/872e447b
MIPOU3BEICHUS

64 Kourpomeras pabora no Teme 1 https://m.edso00.ru/c7363725
"BexTops!"

65 IlpapiTbHEIC MHOTOYTOMBHHIIL, 1 https://m.eds00.ru/dc799642
BBIUMCIICHHUE UX DJIEMCHTOB

66 IlpapiTbHEIC MHOTOYTOMBHHIIL, 1 https://m.edsoo.ru/a9d46293
BBIUMCJICHHE UX DJIEMEHTOB

67 11paBIbHEIE MHOTOYTONBHIKIL, 1 https://m.edsoo.ru/3bdatbaa
BBIUMCJICHHUE UX DJIEMEHTOB

68 IlpapiTbHEIC MHOTOYTOTBHHKIL, 1 https://m.edsoo.ru/eb21d453
BBIUMCJICHHUE UX DJIEMEHTOB

69 = Ywucno ¥ JUIMHA OKPYXKHOCTH 1 https://m.edsoo.ru/flcfc7bl

70 = Ywmcno ¥ [UTMHA OKPYKHOCTH 1 https://m.edsoo.ru/db75392d

71 JUIMHayrHOKpy>KHOCTH 1 https://m.edsoo.ru/af48ea57

72 JnHayruoKpy>KHOCTH 1 https://m.edsoo.ru/d75d981b

73 = Panmannasmepayria 1 https://m.edsoo.ru/15ac12e9

74 Pagnannasmepayria 1 https://m.edso00.ru/a61c82c6

75 [Inomane kpyra u €ro 3J€MEHTOB 1 https://m.edsoo.ru/e2cb7769
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(cexTopa U CerMeHTa)

HJ'IOH_IaILB Kpyra v €ro 3JIEMCHTOB

76 https://m.edsoo.ru/f83e5451
(cexTopa U CerMeHTa)

77 [Lnowmazs Kpyra i ero slIeMEHTOB https://m.edso0.ru/266bed3d
(CexTopa M cerMeHTa)
Brrunciienue nepuMeTpoB u

78 wiomnanei Guryp, BKIFOYAIOIINX https://m.edso00.ru/643f2369
AJIEMEHTHI Kpyra
Brrunciienue nepuMeTpoB u

79 ionaaen Guryp, BKIFOYAIOIINIX https://m.edsoo.ru/f4a55f98
DJIEMEHTEL Kpyra
K n

80 OTPOIILHA TIO TEME HHHHa" https://m.edso00.ru/92ch2e46
OKPY>KHOCTH H ILJIONIA]h KpyTa

81 LeHnTpampHassCUMMETPHS https://m.edso00.ru/53622857

82 Hentparbrio- https://m.edsoo.ru/251c6fal
CUMMETPUYHBIE(UTYPBI

83 IToBopor https://m.edso00.ru/78963ba5

84  OceBascummerpus https://m.edsoo.ru/71ae8798
[ToBTOpenue n o6obIIEeHHE.
P

85 CHICHHE 3a7at, https://m.edsoo.ru/1d15e71d
WLTIOCTPUPYIOIIUX CBSI3H MEXKILY
pa3IuYHBEIMU TEMaMH Kypca
()

86 HEypel, CHMMeTquHHev https://m.edsoo.ru/876bfe74
OTHOCHTEJIBHO HEKOTOPOI OCH

87 [TapannensHBITIEPEHOC https://m.edso0o.ru/d7246bac
IT

88 OHVHTHG JIBHIKCHILT H €T0 https://m.edsoo.ru/883a6de2
CBOWCTBA

89 | PaBeHcTBOGUTYD https://m.edsoo.ru/da515cf7
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https://m.edsoo.ru/1d15e71d
https://m.edsoo.ru/876bfe74
https://m.edsoo.ru/d7246bac
https://m.edsoo.ru/883a6de2
https://m.edsoo.ru/da515cf7

90

[IposiBnenus cuMMeTpuu B
pUPOJIE, )KUBOIIUCH,
CKYJIBIITYpE, apXUTEKType

https://m.edsoo.ru/6e325d8e

91

92

93

94

95

96

KoMno3uinmaBrxkeHui
(mpocTemmenpumMepsb!)
[ToBTOpeHHE 1 0000IIEHNE.
Pemenne 3amauq,
WUTIOCTPUPYIOIINX CBSI3H MEXKIY
Pa3ITUYHBIMU TEMaMHU Kypca

[ToBTOpEeHME 1 0000IIEHNE.
Pemenue 3amau,
WTIOCTPUPYIOIINX CBSA3H MEXKIY
Pa3TUYHBIMU TEMaMHU Kypca

[ToBTOpEeHME K 0000IIEHNE.
Pemenue 3amau,
WJUTIOCTPUPYIOIINX CBS3H MEXKIY
pa3IMYHBIMH TEMaMH Kypca

[ToBTOpenue n o6obIIEeHHE.
Pemienune 3anay,
WJUTIOCTPUPYIOIINX CBS3H MEXKIY
pa3INYHBIMH TEMaMH Kypca

[ToBTOpeHue u 06061IEHNE.
Pemenune 3anay,
WLTIOCTPUPYIOIINX CBS3H MEXKIY
pa3IMYHBIMHE TEMaMH Kypca

https://m.edsoo.ru/72c75e75

https://m.edsoo.ru/lelc5fd8

https://m.edsoo.ru/e5fc1519

https://m.edsoo.ru/b3d98d5d

https://m.edsoo.ru/7c51e13c

https://m.edsoo.ru/4b3d4a79

97

[ToBTOpeHue u 0600MIIEHNE.
Pemenne 3amau,
WLUTIOCTPUPYIOIINX CBSA3H MEXKITY
pa3IMYHBIMHE TEMaMH Kypca

https://m.eds00.ru/96146181
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[ToBTOpenue u o6o0IIeHNE.
Pemenne 3amau,

98 1 https://m.edsoo0.ru/6df69824
WLTIOCTPUPYIOIIUX CBSI3H MEXKTY
pa3IMYHBIMKM TEMaMHU Kypca
[ToBTOpenue u 06o0IIEHNE.
P
g9 - ClUCHHME ST, 1 https://m.eds00.ru/16119115
WLTIOCTPUPYIOIIUX CBSI3H MEXKTY
pa3IMYHBIMKM TEMaMHU Kypca
[ToBTOpenue u 06o0IICHNE.
10 P
CLICHHC 3434, 1 https://m.eds00.ru/6579488c
0 WLTIOCTPUPYIOIINX CBS3H MEXKITY
Pa3IUYHBIME TEMaMH Kypca
10
1 HroroBasikonTposibHasgspaboTa 1 https://m.edsoo.ru/734abef5
[ToBTOpEeHME 1 0000IIEHNE.
10 P
CHICHHE a1, 1 https://m.eds00.ru/8e196912
2 WLTIOCTPUPYIOIIUX CBSI3H MEXKILY
pa3IMYHBIMU TEMAMU Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC

KoanposepsiemoropesyJbrara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHOI1 00pa30BaTeJILHOI MPOrpaMMbI OCHOBHOI'O
0011ero o6pa3oBaHus

I'eomeTpus

6.1

6.2

Pacnio3naBaTth HM3y4YeHHBIE TEOMETpPHYECKHE (DUTYDHI,
OTIpeNeNIATh WX B3aMMHOE PACIOJIOKEHHE, H300paxarb
reOMEeTpUUecKue (Urypbl, BBINOJHATh YEPTEKU 10
YCIOBUIO 3azauyd. M3mepATs JUHEHHBIE U YIJIOBBIC
BEIMYMHBI. Pemare 3a1aun Ha BBIYUCICHUE AJIMH OTPE3KOB
U BEJIMYUH YIJIOB

Jlenats rpyOyI0 OIIEHKY JIMHCHHBIX W YIJIOBBIX BETMYHH
MPEIMETOB B pEabHOW JKU3HU, Pa3MEpOB MPHUPOIHBIX
00BEKTOB.
PaznuuaThpa3zMephIdTHX00bEKTOBIOMOPSIKYBEITHYMHBI

6.3

Ctpouth 4epTekH K T€OMETPUUECKHUM 3a/1a4yam

6.4

6.5

ITonp30BaTbCcs NpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB,
HCIIOJIb30BaTh TPU3HAKM M CBOMCTBA pPaBHOOEIPEHHBIX
TPEYrOJIbHUKOB IIPU PEILIEHUH 33]1a4

HpOBOI[I/ITL JIOTUYCCKHUE PACCYKACHUA C HCIIOJIB30BAHUCM
TCOMCTPHUICCKUX TCOPEM

6.6

ITonp30BaThCcsi TpPU3HAKAMH PABEHCTBA MPSIMOYTOJIBHBIX
TPEYTOJbHUKOB, CBOWCTBOM MEIWaHbl, MPOBEAEHHOU K
TUIIOTEHY3€ NPSAMOYTOJBHOIO TPEYTrOJIbHUKA, B PELICHUHU
reOMETPUYECKUX 3a]1a4

6.7

Onpenenars napauieIbHOCTh NMPSMBIX C TOMOLIBIO YIJIOB,
KOTOpble OOpa3dyeT ¢ HHUMHU cekymas. Onpenensitsh
MapaJUIEIbHOCTh  MPSAMBIX C  I[IOMOLIBIO  PaBEHCTBA
pacCTOSTHUM OT TOYEK OJHOM IPSIMOM J0 TOYEK IPYrou
IpsAMON

6.8

Pemiate 3amaun Ha kierTyaToi Oymare

6.9

[IpoBOANTH BBIYHMCICHUS W HAXOAWUTh YHCIOBBIE W
OyYKBCHHBIC 3HAYCHHsI YIJIOB B T€OMETPUYECKHX 3a/1adax C
UCIOJIb30BAHUEM  CYMMBI  YIJIOB  TPEYTOJIBHUKOB H
MHOTOYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpPa30BAaHHBIX IpH
MepeceyeHn [JBYX MapalielbHBIX MPSAMBIX CEKYIICH.




PeHlaTBHpaKTI/I‘-IeCKI/IeBaIIa‘-II/IHaHaXO)I(HeHI/IGYTJIOB

6.10

6.11

6.12

6.13

6.14

Brnaners noHATHEM IeOMETPUUECKOro MecTa TOUeK. Y MeTh
ONpeAensaTh  OMCCEKTpUCY  yriaa U CEpPEeIUHHBIN
NEPHEHIUKYJIAP K OTPE3Ky KaKk IeOMETPUYECKHE MecTa
TOUEK

@opMynHpOBaTh OINPEACIICHUS OKPYXHOCTH U Kpyra,
XOpAbl W JMaMeTpa OKPYXHOCTH, II0Jb30BAaThCS MX
CBOMCTBaMH.
YMeEThIIPUMEHATHITUCBONCTBAIPUPELLIEHUA3A AU

Brnagere mNoOHATHEM ONMCAaHHOM OKOJIO TPEyroJbHUKA
OKPY’KHOCTH, YMEThb HaxoauTh €€ ueHtp. I[lonb3oBaTbcs
(dbakTaMu O TOM, UYTO OUCCEKTPUCHI YIJIOB TPEYroJbHUKA
MEPECEKAIOTCA B OJHOW TOYKE, U O TOM, YTO CEPEIMHHBIE
NECPICHANKYJIISAPhI K CTOpOHaM TPECYroJbHUKAa
IEPECEKAIOTCA B OJTHOM TOUKE

Bnagerp moHsTHEM ~— KacaTeNbHOM K  OKPY)KHOCTH,
MOJIb30BATbCA ~ TEOPEMOHM O  MEePHeHIUKYISIPHOCTH
KacaTelIbHOW U pajinyca, MTPOBEAEHHOTO K TOUKE KacaHus

ITonp3oBartbes HpOCTeﬁHlHMH TCOMCTPUUCCKUMU
HEpPaBCHCTBAMHU, [TIOHUMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

8 KUIACC

Koanposepsiemoropesyabra

Ta

6.15

HpOBO}II/ITI) OCHOBHBIC TCOMCTPUUYCCKHE TIIOCTPOCHHUA C
IIOMOIIBIO MUPKYJIA U JIMHEWKU

IIpoBepsiemble npeAMEeTHbIE Pe3yabTATHI 0CBOCHUS
OCHOBHOI 00pa30BaTEJIbLHOI MIPOrPAMMBbI OCHOBHOTI'0
0011ero oOpa3oBaHus

I'eomerpus

6.1

Pacno3naBath OCHOBHEIC BHIbI '—ICTI)IpéxyFOJ'II)HI/IKOB, nux
OJICMCHTBI, ITIOJB30BaThCA HX CBOMCTBaMH npu  pCIICHUA
TCOMETPHUICCKUX 3aaayd

6.2

6.3

IIpuMmeHsATH  CBOWCTBA  TOYKM  IIEPECEUYEHHsS  MEIUaH
TpeyrojbHHUKa (LIEHTpa Macc) B pEeLICHUH 3a/1a4

Bimagers moHATHEM CpegHEN JIMHUM TPEYrOJIbHMKA U
Tpaneuuy, IPUMEHATb WX CBOMCTBA IIPU  PELICHUHU
reomerpuueckux 3anad. Iloas3oBarbcs teopemon Paneca u
TEOPEMOU O MPONMOPLHUOHAIBHBIX OTpEe3Kax, MPUMEHATh UX
JUIsl pELICHUs TPAKTUYECKUX 3a1a4

6.4

[TpuMeHATh NPU3HAKU MOA00US TPEYTOJBHUKOB B PEIICHUU




TCOMCTPHUYCCKUX 3aaayd

6.5

[Tonp3oBatbess  Teopemort  [ludaropa i permieHus
FEOMETPUYECKUX W  MpakThudeckux 3amad.  CTpouThb
MaTeMaTUYeCKyl0 MOJENb B MPAaKTHUUECKUX  3ajayax,
CaMOCTOSITENIbHO JeNnaTth 4epTEK u HaXOJIUTh
COOTBETCTBYIOIIUE JITUHBI

6.6

6.7

6.8

6.9

6.10

Brnanerp moHATHSAMH CHHYCa, KOCHUHYCA U TaHT'€HCAa OCTPOTO
yria PSIMOYTOJILHOTO TPEYroJbHUKA.
[To1b30BaThCAITUMUTIOHATUSMHUISIPCIICHUSIITPAKTUYECKUX3
ajadq

Boeraucnsats (pa3IUYHBIMU croco6amu) ILJIOINA/Tb
TpeyrojbHUKa W  IJIOM@AM  MHOTOYTOJNIBHBIX  (UTYp
(monB3ysCh, rae HE00X0IUMO, KaJIbKYJIITOPOM).
[TpUMEHSITBIIOTYYCHHBICYMEHUS B IPAKTHYICCKUX3a1adax

Brnagete MNOHATHSAMU BIMCAaHHOIO M LIEHTPAJIbHOTO YIJIA,
HCII0JIb30BaTh TEOPEMbl O BIMCAHHBIX YIJIaX, YIJIaX MEXIY
XOpAaMHu (CeKyIIMMH) U yriie MeXAy KacaTeJIbHOW U XOopAon
IIPU PELICHNU T€OMETPUUYECKUX 3a/1a4

Bnanets IIOHATHUEM OIMMCaHHOI'O IIeTLIpéXerJ'H:HI/IKa.,
MNPUMCHATDH CBOMCTBAa OIMCAHHOTO LIeTI:IpéXyl“OJ'II:HI/IKa npu
peHICHUHU 3a1a4

[IpuMeHATh MONydCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH
MaTeMaTU4ecKUe MOJENU sl 3aJad peaJbHON JKU3HH W
IPOBOJIUTH COOTBETCTBYIOIINE BBHIUYUCICHUS C IPUMEHEHUEM
NOJ0OUSM TPUTOHOMETPHH (TIONIB3YACh, T/Ie HEOOXOIHMMO,
KaJIbKYJISATOPOM)

9 KJIACC

KoanposepsieMorope3yjibt

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTAThl 0CBOCHUS
OCHOBHOM 00pa30BaTeJIbHON NPOrpaMMbl OCHOBHOI'0

ara

0o01iero o6pa3oBaHus

6 I'eomeTpus
3HaTh TpPUTOHOMETpUYECKHE (YHKIHUU OCTPHIX  YIJIOB,
HaXOMUTh C WX TOMOINBI0  pa3lW4YHbIE  DJIEMEHTHI

6.1 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIIeHre MPSIMOYTOIbHBIX
TPEYroJIbHUKOB»). HaxomuTh (C MOMOIIBIO KaJIbKYJISTOpA)
JUTMHBI ¥ YTJIBI 111 HETAOJMYHBIX 3HAUCHHH
[Tonb3oBatbest  opmynamMu TPUBEACHUS ©  OCHOBHBIM

6.2 TPUTOHOMETPUYECKUM  TOXKJIECTBOM  JUII  HAXOXJEHUSA

COOTHOIIICHUM MCKAY TPUTOHOMCTPUUICCKUMU BCIMYNHAMU




6.3

Hcnonp30BaTh TEOpeMbl CHUHYCOB UM KOCHHYCOB  JUIS
HaxOXJEHUsS  pa3JIMYHBIX  DJIEMEHTOB  TPEYroJIbHUKA
(«pelieHue TPEYTrONbHUKOBY), IPUMEHATh UX IMPH pPEUICHUH
F€OMETPUYECKHX 3a/1a4

6.4

6.5

Brnaners MOHATUSMH npeoOpa3oBaHus noaoous,
COOTBETCTBEHHBIX 3JIEMEHTOB OJOOHBIX buryp.
[Tonp30BaThesl CBOWCTBaMHU HOAOOMS MPOM3BOJIBHBIX (GHUTYD,
YMETh BBIYMCIIATH JJIMHBI M HAXOAWTh YIJIBI Y MOJOOHBIX
¢uryp. IlpumeHsTh cBoiicTBa NOAOOMS B MPAKTHYECKUX
3aga4ax. YMeTh NPUBOAMTH NPHUMEPHI MOJOOHBIX (UTYD B
OKPY’KaIOIIEM MUDE

ITonp3oBathes TCOpEMaMM O IMPOU3BCACHUU OTPE3KOB XOpA, O
MMPOU3BCACHUN OTPEC3KOB CCKYIIUX, O KBaApaTe KacaTeJIbHOM

6.6

[Tons30BaTbCsl BEKTOpaMH, MOHUMATh UX I'€OMETPUYECKHN U
¢bu3n4eckuii  CMBICI, TPUMEHSATh WX B  pEIICHUH
F€OMETPUYECKHUX " buznaecKkux 3a1ad.
IIpuMeHATBCKAIAPHOCTIPOU3BEICHUEBEKTOPOBIIITHAX 0K ICHU
SIUIAH U YTJIOB

6.7

ITons30BaThCA MCTOAO0OM KOoOpauHar Ha IIJIOCKOCTH,
INPUMCHATH €T0 B PECIICHUU I'COMCTPUUCCKUX U MMPAKTUICCKUX
3aaa4

6.8

6.9

6.10

Biagere mOHATHUAMM NMPABUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI
OKPY’KHOCTH, JUIMHBI JIYI'M OKPYXHOCTH M PaJUaHHON MEpbI
yIjla, yMEThb BBIYMCIATH IUIOIIAJb Kpyra M €ro 4YacTew.
[IpuMeHATHIIONYYEHHBICYMEHUS B IPAKTHYECKUX3a0a4ax

HaxoauTe ocu miM LEHTPBl CUMMETpUM (PUTYp, NPUMEHSATh
JBUKEHMSI TNTIOCKOCTU B IPOCTEUIINX CITydasx

[IpuMeHATh TMOJyYeHHblE 3HAHUS Ha NPAKTUKE — CTPOUTh
MaTeMaTHYeCKue MOJAETH Ul 3ajad pealbHOW KU3HM U
MIPOBOJIUTH COOTBETCTBYIOIINE BBIYMCICHHS C MPUMEHEHHUEM
NoJIOOUSM TPUTOHOMETPHUECKUX (DYHKIHMH (MOJB3ysach, Te
HE00X0IMMO, KaJIbKYJISITOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMbliidjIeMEHTCOIEPKAHUSA
6 I'eomerpus
HauanbHble moOHSATHA reoMeTpuu. Touka, mpsmasi, OTpe30K, Jyd. Yrojia. Bumbl
6.1 yrioB. BeprukanbHble W CMEXHBIE yIUIbl.  buccektpucayria. Jlomanas,
MHOTrOYrojbHUK. [lapamieabHOCTh U epHeHANKYIIPHOCTBIPSIMBIX
6.2 Cummerpuunble ¢urypsl. OcHOBHbBIE CBOiicTBa oceBoil cummerpuu. I[Ipumepsl
' CUMMETPUU B OKPYKAIOIIEM MUDPE
6.3 OcHOBHBIE ITOCTPOEHHUS C MOMOILBIO LIMPKYJIA U JIMHEHKU. TpeyronbHUK. BricoTa,
' Me/naHa, OMCCeKTpHca, UX CBOMCTBA
6.4 PaBHOOeIpeHHBII 1 PABHOCTOPOHHUI TPEYroIbHUKH. HepaBeHCTBO TpeyroapHUKa
6.5 CaolicTBa " IIPU3HAKU paBHOOEIPEHHOTO TPEYrOJIbHUKA.
' [Tpu3HakupaBeHCTBATPEYTOJIBHUKOB
6.6 CBolicTBa W NpHU3HAKW MNapajuIeNbHBIX MpsAMbIX. CyMMa YIJIOB TpPEyroJbHHKA.
' Bueinue yriel TpeyrojabHUKa
[TpsimoyronbHbIli  TpeyrosibHUK.  CBOMCTBO ~ MeQuaHbl  NPSAMOYIOJIBHOTO
6.7 TPEYroJbHHKA, POBEAEHHON K TUIIOTEHY3E.
' [Ipu3HakupaBeHCTBAIPSIMOYTOJbHBIXTPEYT OJIbHUKOB.
[IpssMOYTrOABHBINTPEYTONBHUK C YTII0M B 30°
HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHMKA, HEPABEHCTBO O JJIMHE
6.8 JOMaHOM, TeopemMa o OoJblleM yrie U OoJblllell CTOPOHE TPEYroNbHUKA.
[lepnennukynsip 1 HaKJIOHHAs
6.9 I'eomeTpuueckoe mecto Touek. buccekrpuca yria U cepeAMHHBIN NEPIEHANKYIISAP
' K OTpEe3Ky KaK F€OMETPUUYECKHE MECTA TOUEK
6.10 OKpYXHOCTh M KPYT, XOpJla U JTUAMETP, UX CBOMCTBA. B3anmMHOe pacnonoxkeHue
' OKPY’KHOCTH M npsimoii. KacaTenbHas u cexymas K OKpy>KHOCTH
6.11 OkpyXHOCTb, BIHMCaHHasg B YyroJ. BnucaHHas W ONKMCAaHHasg OKPYKHOCTH
' TPEYroJbHUKA
8 KIIACC
Kon IIpoBepsieMbliidjieMeHTCOIePKAHUSA
6 I'eomerpus
6.1 UYersipéxyronpauku. [lapamienorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpssmoyronpHUK, poMO, KBaJApaT, X MPU3HAKU U CBONCTBA




6.3 Tpanenus, paBHOOOKast Tparneuus, eé CBOMCTBA 5 [IPU3HAKHU.
[IpsimoyronbHasTpanenus
6.4 Meron yasoenust meauansl. LienTpanbHas cumMmerpus. Teopema @aneca u reopema
' O MIPONOPLHUOHAIBHBIX OTpE3Kax
6.5 CpenHue MMHMM TPEyroibHUKA U Tpanenuu. LleHTpmaccTpeyroabHuka
6.6 [lomoGue  TpeyronbHUKOB, Kodpduuuent mnoxodbus. llpuznaku momodus
' TpeyroiabHUKOB. [IpruMeHeHneno100usnprupenIeHUUIPAKTHIECKUX3a1a4
6.7 dopmyiibl 115 IUIOIAAN TPEYToJdbHHUKA, apajiesorpaMma, poM0a U Tpaneuu
6.8 CpoiicTBa miomajeii reomerpudeckux ¢uryp. OTHOIICHHE TUIOMAaeH MOJ00HBIX
' puryp
6.9 Boruncnenue miomaaei TpeyroabHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare
6.10 Teopema Iludaropa. Ilpumenenme Teopembl Iludaropa mnpu pemeHun
' IIPAKTUYECKUX 3a7a4
CuHyc, KOCHUHYC, TaHI€HC OCTpPOro yrja MpsSMOYIOJbHOTO TPEYroJbHUKA.
6.11 OCHOBHOETPUTOHOMETPUUYECKOETOXKIECTBO. TPUTrOHOMETPUUECKHEPYHKIIUUYTIIOB B
30°,45° n 60°
6.12 BrnucanHble W IEHTpalbHbBIE YIJIBL, YTOJl MEX]y KacaTelbHOW M XOpPJOW. YTJIbI
' MEX/1y XOpJlaMU U CEKYILIUMU
6.13 BrnicaHHBIE M ONMCAHHBIEYETBIPEX YT OIbHUKN
6.14 B3aumHoe pacnosnokeHue IBYyX OKpykHocTe. Kacanue oxpyxHocredt. OOmue
' KacaTelbHbIE K ABYM OKPYKHOCTSM
9 KIIACC
Kon IIpoBepsieMmbIii3IeMEHTCOAECPKAHUS
6 I'eomerpust
6.1 Cunyc, kocunyc, taureHc yriaoB or 0 mo 180°. OcCHOBHOE TPUTOHOMETPHUYECKOE
' TOXJ1eCTBO. POPMYJIBI IPUBEACHUS
6.2 Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB M TeOpeMa CHUHYCOB. Pemnienue
' MIPAKTUYECKUX 3aJa4d C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeobpazoBanme moxoowus. [1o100rMe COOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 NpoOU3BENEHUM OTPE3KOB XOpJ, TEOPEMBI O IMPOU3BEACHHHM OTPE3KOB
' CEKYILUX, TEOpEMa O KBaJipaTe KacaTeabHOU
BekTop, mivMHa (MOAYNb) BEKTOpA, COHANPABIEHHBIE BEKTOPHI, MPOTUBOMOJIOKHO
6.5 HaIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIIEpaLUU
HaJ BeKTOopamu. Pa3noxkeHneBeKTOpanoByMHEKOIIIMHEAPHBIMBEKTOPAM
6.6 Koopaunatsl Bekropa. CKanspHOEe NPOU3BEICHUE BEKTOPOB, INPUMEHEHHE IS
' HaXO0XACHHS JUIMH U YIJIOB
6.7 JlekapToBbl KOOPAMHATHI HAa IJIOCKOCTH. YPaBHEHUsS IPSAMOM M OKPYKHOCTH B




KOOpJAMHATaX, II€PECEUEHUE OKpPYKHOCTEH U MpsAMbIX. MeToakoopAMHAT U

eroNpUMEHEHHUE
6.8 [TpaBUIBHBIEMHOTOYT OJIbHUKH
6.9 JlnuHa okpykHOCTH. I'pamycHas ¥ pajMaHHas Mepa yriia, BbIYMCICHHE JJIHH IyT
' OKPYKHOCTEM
6.10  Ilmomanpkpyra, CEKTOpa, CETMEHTA
6.11 JIBUXKEHUSI TUIOCKOCTH ¥ BHYTPEHHHE CHMMETpUH Guryp (3JIeMEeHTapHbIC

npeacrasnenus). [lapamnensusiiinepenoc. [ToBopor




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

KoanposepsiemororpedtoBanust

IIpoBepsiemble TpeGOBaHUS K MPeIMeTHBIM
pe3yJbTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTe/IbHOM
NPorpaMMbl OCHOBHOT0 00111er0 00pa30BaHMsl HA
ocHoBe PI'OC

YMeHnune ONEepUpPOBaATh MNOHATUSIMU: MHO>€ECTBO,
MIOJAMHOKECTBO, OIEpaluy HaJ MHOXXECTBaMHU; yMEHHE
OTepUpPOBaTh MOHATUAMU: Tpad, CBSI3HBIA rpad, AepeBo,
LIUKJ, NPUMEHATh HUX I[pPU pELIEHUU 3a7ad; YyMEHHE
UCTIONB30BaTh Tpaduveckoe MPEICTaBICHHE MHOXECTB
JUIsL ONMCAHUSA pEaJbHBIX IPOLECCOB U SIBICHUN, IPHU
pEIIeHUN 3a1a4 U3 IPYIuX y4eOHbIX MIPEIMETOB

YMeHHe  onepupoBaTb  IOHATUSAMH:  ONPEHCIICHHUE,
aKcuoma, TeopeMa, JI0Ka3aTeNbCTBO; YMCHHE
pacno3HaBaTb MCTUHHBIE W JIOKHBIE BBICKa3bIBaHMS,
IIPUBOAUTH IPUMEPbl M  KOHTPIPHUMEDPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPUIIAHMS BBICKA3bIBAHUI

YMeHue omnepupoBaTh NOHATUSMU: HATypPaJbHOE YHUCIIO,
MPOCTOE€ M COCTABHOE YMUCIO, JEIMMOCTh HATypallbHBIX
yucesd, NPU3HAKH JACIUMOCTH, 1EJI0€ YHCIO0, MOIYIh
yuciaa, OOBIKHOBEHHAss JApoOb U JeCATHYHAs JpoOb,
CTAaHJAPTHBIA  BUJ  4YHCJIa, paAlMOHAIBHOE  YHCIIO,
UPpAIMOHATIFHOE YHUCIO, apu(METUYeCKUd KBaJpaTHBIN
KOpPEHb; YMEHHUE BBINOJHATh JEHCTBUS C YHCIIAMH,
CpPaBHUBATH U YNOPSAJOUMBATH YHCIIA, IPEACTABIATH YUCIIA
Ha KOOpPJAWHATHOM MpsAMOHM, OKPYIJIATh YUCIA; YMEHHE
JienaTh MPUKUIKY U OLICHKY pe3yibTaTa BEIUACICHUN

YMeHune onepupoBaTh MOHSTUSIMU: CTENEHb C IEJIBIM
nokasareneMm, apu@MeTHuecKuid KBaJApaTHBI KOPEHb,
MHOTOYJIeH,  anreOpawdeckas  JApoOb,  TOXKIECTBO;
3HAKOMCTBO C KOpHEM HATypallbHOW CTENneHH OOoIbIie
€IMHULIbI; YMEHHE BBINOJHATh pacu€rbl Mo Qopmynam,
npeobpazoBaHus LEJIBIX, JTPOOHO-pAIIMOHATBHBIX
BBIPQKEHUM M BBIPAKCHUH C KOPHAMH, pPa3I0KEHUE
MHOTOYJ€eHa Ha MHOXWTEIM, B TOM 4YHCIE C
UCMOJIb30BaHUEM  (OpMYJT  Pa3HOCTH  KBagpaTOB |
KBaJpaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh MOHATHUSMU: YUCIOBOE PAaBEHCTBO,
ypaBHEHUE C OJIHOM MEPEMEHHOM, YUCIOBOE HEPABEHCTBO,




HEPaBEHCTBO C IIEPEMEHHOM; YMEHHE PEILIATh JIMHEHHBIE U
KBaJlpaTHbIE YPaBHEHHH, JpOoOHO-palMOHATIbHbIE
YPaBHEHHS C OJHOM IIEPEMEHHOM, CHUCTEMBI JIBYX
JUHEWHBIX YpaBHEHUM, JIMHEWHbIE HEPABEHCTBA M UX
CHUCTEMBl,  KBaJpaTHble M  JPOOHO-pal[OHAJIbHBIE
HEPaBEHCTBA C OJHOM IEPEMEHHOW, B TOM YHCIE IIPH
pelieHnn 3a7ad U3 APYIHX IMPEAMETOB M IPAKTHUECKUX
3a]a4; YMEHHUE HUCIOJb30BaTh KOOPAUHATHYIO HPSIMYIO U
KOOPJMHATHYIO IIJIOCKOCTb Il M300pa)XeHUs pEeHICHUi
YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHune omepupoBaTh NOHATHAME: (DYHKIUS, Tpaduk
GyHKIIH, HYJIU GyHKIIH, IIPOMEKYTKH
3HAKOIIOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHuUs, yObIBaHUS,
HanOoJIbIIee U HAMMEHBIIIee 3HAaYCHUsI (DYHKIIMH; YMEHUE
ONEpUPOBATh MOHATHAMU: IpsAMasi MPONOPLUOHAIBHOCTb,
nuHeiHass GyHKIUSA, KBaapatuyHas (yHKUMA, oOpaTHas
IPONOPLHUOHATIBHOCTh, Napabosa, runepbona; yMmeHue
CTpOUTh Tpapuku (QyHKIMHI, UCIONB30BaTh IrpauKu A
OIpe/ieIeHUs] CBOMCTB IPOLECCOB M 3aBUCUMOCTEH, A
pemieHuss 3afad W3 JAPYrHX YYeOHBIX NPEIMETOB U
peanbHOM JKM3HM; YMEHHE BBIpOXKaTh (QOpMylIaMu
3aBHCUMOCTH MEX]y BeTMINHAMH

YMeHue onepupoBaTh MOHATHSIMM: IOCIEN0BATENBHOCTD,
apudMeTHUecKas 1 TeoMeTpHUecKasi POrpeccuy; yMEHUe
MCIOJIb30BaTh CBOMCTBA IMOCIIEOBATEIBLHOCTEN, (POPMYJIBI
CYMMBI U OOIIETo YjieHa MpHU PelIeHUH 3a7a4, B TOM YUCIIe
3a/1a4 U3 JIPYruxX Y4YeOHBIX PEIMETOB U PEATbHON KU3HU

YMeHue pemaTh 3aJaud pa3HbIX THIOB (B TOM YHCIE Ha
MPOLEHTHI, JIOJIM M YacTW, JBIWKEHHE, pPadoTy, UEHY
TOBAapOB M CTOMMOCTH ITOKYIIOK M YCIIYT, HaJOTH, 3aJa4ul
u3 o0jacTu ympaBi€HHUs JMYHBIMM U  CEMEHHBIMU
(¢buHaHCaMM); YMEHHE COCTABIIATH BBIPAXKEHUS, YPAaBHEHMUSI,
HEpPaBEHCTBA W CHCTEMBI [0  YCIOBHUIO  3aJa4H,
UCCIENOBATh  IIOJIy4YEHHOE  pEIIeHWe U  OLEHHUBATh
MPaBIOIN0I00HOCT MOJTYYEHHBIX PE3yIbTaTOB

YMeHue omnepupoBaTh MNOHATUSIMH: (QUIypa, TOUKa,
OTpe30K, MpsAMasd, JIyd, JIOMaHas, yroyl, MHOIOYTOJIbHUK,
TPEYroJbHUK, pPaBHOOEAPEHHBII M  PaBHOCTOPOHHMI
TPEYTrOJIbHUKH, MPSMOYIOJIbHBIM TPEYroJIbHUK, MEIUaHa,
OucceKTprca U BHICOTA TPEYroJbHHUKA, YETHIPEXYTOIBHUK,
napajienorpaMM, pomO, TNPSMOYrOJbHHMK,  KBaJpar,
Tpaneuus; OKpy>XHOCTb, KpyT, KacaTellbHast; 3HAKOMCTBO C
IPOCTPAaHCTBEHHBIMU (UTypaMH; YMEHHE PellaTh 3aJauu,




B TOM YHUCJIC W3 TMOBCEAHEBHOW >KM3HU, Ha HAXOXXICHHE
IE€OMETPUUCCKUX BEIMYMH C TPUMCHEHUEM H3YYCHHBIX
cBOMCTB (huryp u pakToB
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YMeHue omnepupoBaTh MOHATUSMHU: PaBEHCTBO (UTyYD,
PaBEHCTBO TPEYrOJIbHUKOB; I1apajuIeIbHOCTh u
NEPIEHIUKYIAPHOCTh HPSIMBIX, YLOJI MEXAY NPSIMbIMHU,
NEPIEeHIUKYIIAP, HAKJIOHHAs, MPOEKIHs, nmoaodue ¢uryp,
MOJOOHBIE TPEYTrOJIbHUKH, CHMMETPUS OTHOCUTEIIbHO
TOYKM M TPSIMOM; yMEHHE paclo3HaBaTb pPABEHCTBO,
CUMMETpUI0O U Tmoaodue ¢uryp, mnapamieIbHOCTh U
MEPIEHIUKYIISIPHOCTD IIPSMBIX B OKPYKarOLEM MUpE

YMeHue onepupoBaTh IMOHITUSAMHU: JUIMHA, PAcCTOSIHHUE,
yroa (BeIMYMHA yIyla, CHHYC M KOCHHYC yIJa
TPEyrojbHUKA), IUIOLIA/lb; YMEHHE OLIEHUBATh pa3Mepbl
OPEeIMETOB U OOBEKTOB B OKPY)KAIOLIEM MUPE; yMEHHE
OpuMeHsITh  (QOopMyJaBl  TEepUMeTpa M IUIOUIaIu
MHOTOYI'OJIbHUKOB, JUIMHBI OKPYKHOCTM U  IUIOILAJIU
Kpyra, oObeMa TPSMOYIOJIBHOTO  IapauleNEHUIeaa;
YMEHME NMPUMEHATh NPU3HAKU PABEHCTBA TPEYIOJbHUKOB,
TEOpEMY O CYMME YIJIOB TpPEYTrOJbHHUKA, TEOPEMY
[Tudaropa, TPUTOHOMETPUYECKUE COOTHOILEHUS IS
BBIUMCJICHMS UTMH, PACCTOSHUH, IUIOIAEH
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YMenue nzobpaxars I0CKue GUrypsl M UX KOMOWHALUH,
MPOCTPAHCTBEHHbIE (UIYpBl OT PYKH, C TOMOIIbIO
YepTEKHBIX MHCTPYMEHTOB M DJIEKTPOHHBIX CPENCTB IO
TEKCTOBOMY WJIM CUMBOJIBHOMY ONHMCAHUIO
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YMmenue onepupoBaTh  MOHATHUSIMHU:  IPSAMOYTOJbHAS
CHUCTeMa KOOPAMHAT; KOOPAWHATHI TOYKH, BEKTOpP, CyMMa
BEKTOpPOB, MPOU3BEIACHUE BEKTOpPA HA YHUCIO, CKAISPHOE
MIPOU3BEJCHUE BEKTOPOB; YMEHUE HMCIOJI30BATh BEKTOPBI
U KOOPAMHATHI JUIA MPEACTABICHUS HAHHBIX U PELICHUS
3aJa4, B TOM 4YHCIIe U3 JPYTUX Y4eOHBIX MPEIMETOB H
peanbHOU KU3HU

YMeHne onepupoBaTh TMOHATHUSIMH: CTOJOHMKOBBIE U
KpPYTrOBbI€ JarpaMMBl, TaOIUIIBI, cpenHee
apudMeTHuecKoe, MeauaHa, HauOoJblIee U HauMEHbIlee
3HAYeHUs1, pa3Max YMCIOBOro Habopa; yMEHHE U3BIIEKATH,
UHTEPIPETHPOBATh M MpeoOpa3oBbIBaTh HH(POPMALHIO,
IpEACTaBICHHYIO B Ta0numax ¥ Ha JUarpamax,
OTPaXAIOUIYI0 CBOMCTBA M XapaKTEPUCTUKU PpeaTbHBIX
IPOLIECCOB M SIBICHWH;  yMEHHWE  pPaclo3HaBaTh
M3MEHYMBBIC BEIMYMHBI B OKPYKAIOIEM MHpE
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YMmeHue onepupoBarth IMOHATUAMM: CIYyYaWHBIM  OIBIT




(cmyyaliHBIi  DKCIEPUMEHT), JJIEMEHTapHOE COOBITHE
(37IeMEHTapHBIM HMCXOMA) CIIYYailHOTO OIIbITa, CIYy4aiiHOE
coObITHE, BEPOATHOCTb COOBITUS; YMEHHE HaxXOJUTh
BEPOATHOCTH  CIy4YailHBIX COOBITUH B  OMBITaX C
PaBHOBO3MOHBIMU 3JIEMEHTAPHBIMU COOBITUSMU; YMEHUE
pemaTte 3aa4l METOAOM OpraHM30BaHHOIO Iepedopa u ¢
UCIIOJIb30BAaHUEM  TIpaBWja  YMHOXXEHHS;  yYMEHHE
OIICHUBATHh BEPOSITHOCTH PEATBbHBIX COOBITHI W SIBICHUH,
MOHUMATh  POJIb  MPAKTUYECKH  JIOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITHI B OKPYXKAIOIIEM MHpPE U B
JKU3HU; 3HAKOMCTBO C MOHSTHEM HE3aBUCHUMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJBIIUX YHCET U €ro poJbi0 B
MaCCOBBIX SIBIICHUSX
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YMeHue BbIOMpaTh MOAXOAAIIUN W3YYEHHBIH METOX JUIs
pelieHus 3aa4y, MPUBOJUTL IPUMEPBl MAaTEMATHUECKUX
3aKOHOMEPHOCTEW B MNPUPOAEC W JKU3HH, PaACIO3HABAThH
IIPOSIBJIEHUE  3aKOHOB  MaTeMaTUKU B  HCKYCCTBE,
ONMCHIBATh  OTACIIBHBIE  BBINAIOLIUECS  PE3yJIbTATHI,
IIOJIyYEHHBIE B XOJ€ DPA3BUTUS MATEMATUKM Kak HayKH,
IIPUBOAUTH MPUMEPHl MAaTEMAaTUYECKUX OTKPBITUH M HX
aBTOPOB B OT€YECTBEHHON U BCEMUPHON UCTOPUH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
ITO MATEMATUKE

Kona

HpOBepﬂeMbIﬁi).]]eMeHTconep)KaHHﬂ

1 Yucna v BBIYKCICHUS
1.1 HarypanbHble u nensle uncina. [lpu3Haku AeIMMOCTH LENbIX Yucel
12 OOBIKHOBEHHBIE U JECATUYHBIE JIPOOH, MPOLEHTHI, OECKOHEYHBIE MEPHUOJUUECKUE
' apodu
1.3 PanmonansHele uncia. ApupMeTnuecKue onepanuy ¢ paloHaJIbHbIMU YUCIIAMHU
1.4 JeiicrBurenpHbie yncia. Apudmernyeckue onepaumuu ¢ AeMCTBUTEIbHBIMU YU CIAMHU
15 [TpuGinKEHHBIE BHIYMCIIEHUS, IPABUIIa OKPYIJICHHUS, IPUKU/IKA U OLEHKA pe3ysbTara
' BBIUMCIICHU N
2 AnrebpanyecKUEeBBIPAKECHHS
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )
59 Crenenp ¢ wnenbiM nokaszareneM. CrTeneHb C palMOHAIBHBIM I1OKa3aTeJeM.
' CaoiicTBacTeneHu
2.3 MHorousneHsl
2.4 Anrebpanueckasipoob
95 ApudmeTnueckuii KOpeHb HaTypalibHOH creneHu. JleicTBus ¢ apudMeTudecKuMu
' KOPHSIMH HaTypaJbHON CTENIEHU
3 YpaBHEHMS U HEPABEHCTBA
3.1 Lensle n 1poOHO-paliioHaIbHble ypaBHEHUS. CUCTEMBI U COBOKYITHOCTUYpPaBHEHUN
3.9 Lenbie " TpOOHO-palluOHATIFHBIC HEpPaBEHCTBA. Cucremsl u
' COBOKYITHOCTHHEPABEHCTB
3.3 PemenunerekcroBbIx3anay
4 YucnoBblenocne0BaTeIbHOCTH
4.1 [TocnenoBareabHOCTH, CLIOCOOBI3aJaHHUSIOCIIEA0BATEILHOCTEH
4.2 Apudmerndeckast 1 reoMmeTpuueckas nporpeccuu. opmyia cia0XKHbIX TPOIIEHTOB
5 OyHKIIH
OyHKIM, criocoOsl 3ananus GyHkuuu. 'papuk ¢pyaknuu. O0nacTs onpeneneHus u
51 MHOecTBO 3HaueHu# ¢yHkuuu. Hymu @ynkuuu. IIpomMexxyTkun 3HAKOMOCTOSIHCTBA.
o [IpoMeXyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl M MHHUMYMBI (YHKIHH.
Haubounbiiee n HanMeHblIee3HaUeHNEPYHKIIMUHATTPOMEXKYTKE
6 KoopanHatsl Ha IpsIMON U MIIIOCKOCTH
6.1 KoopaunatHasmpsimas
6.2 JlexapTOBBIKOOPINHATHIHATIIIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuyeckue Gurypsl U UX CBOMCTBA
7.2 TpeyronbHUK




7.3 MHOroyrojasH1UKu
7.4 OKpYXHOCTb B KPYT'
7.5 N3mepenuereomMeTpuyecKuXBEIUYUH
7.6 BexkTopsiHariockocTu
8 BeposiTHOCTh 1 CTaTUCTHKA
8.1 OnucarenpHascTaTUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
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