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IHHOACHUTEJIBHASA 3AIIMCKA

['eomeTprss Kak OAMH W3 OCHOBHBIX pa3/elOB UIKOJBHON MaTeMaTHKH,
MMEIOIINN CBOEH 1eNIbI0 00€CTIeUnTh U3YYCHUE CBOWMCTB M pa3sMepoB (uryp, ux
OTHOUIEHMH M B3aUMHOE pAacCIOJIOKEHHE, ONHUpPaeTCd Ha  JIOTMYECKYIO,
JI0Ka3aTeNbHYI0 JUHHIO. [[eHHOCTh M3ydeHusi TEOMETPUH Ha YPOBHE OCHOBHOTO
o01miero 00pa3oBaHus 3aKIIOYACTCS B TOM, YTO OOYYAIOUIHIICS YIUTCS IPOBOAUTH
JIOKA3aTeNbHbIE PACCYKJICHHUS, CTPOUTH JIOTUUECKHE YMO3aKIIOUCHHUS, JT0KA3bIBaTh
UCTUHHBIE YTBEPKACHHUSI M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
pacCyX JIeHHs «OT TPOTHBHOTO», OTJIMYaTh CBOHCTBA OT TPU3HAKOB,
dbopmynupoBaTh 00paTHbIe yTBepKAcHHSI. Oc000€ 3HAUCHNE JOKA3aTeIbHAS JTMHUS
UMeEET JJI yrIIyOJIEHHOTO N3YUYEHUSI MATEMATHUKH.

[enpro M3yyeHus TEOMETPUU SBJISETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA
IIPY PEIICHUH KaK MaTEMaTHICCKUX, TaK U TPAKTUICCKUX 337124, BCTPEUAOIINXCS B
peampHOM  km3HHM.  OOydaromuiicss  JODKEH  HAy4YUThCS  OMPEACIATH
TreOMETPUYECKYIO0 (UTYpYy, OIHUCHIBATH CJIOBAMH YEPTEX WM PUCYHOK, HAWTH
IIoNaab  3€MEJIBHOTO  ydacTKa, pacCUUThIBaTh  HEOOXOJIMMYIO  JUTMHY
ONTOBOJIOKOHHOTO Kabesiss Wiu TpeOyemble pa3Mephbl rapaxka JJjisi aBTOMOOUIIS.
DTOMY COOTBETCTBYET BTOpAs, BBHIYMCIWTEIbHAS JIMHUS B U3YYCHUH TCOMETPHH.
[Ipu pemenny 3amay MPAKTUYECKOTO XapaKTepa OOyYarolIUiCs y4YUTCS CTPOUTH
MaTEMaTUYECKUE MOJEIM  PEATbHBIX JKU3HEHHBIX CHUTYyalluid, TMPOBOAUTH
BBIUMCJICHHSI U OIICHUBATh aJICKBATHOCThH MOJYYCHHOTO pe3yIbTara.

Oco0eHHOCTh Yu4eOHOTO Kypca YIITyOJIEHHOTO U3YYCHHS TEOMETPUN COCTOUT B
TOM, YTO OOYyYarOIIHeCs] HE MPOCTO 3HAKOMSTCS C ONMPEJCIEHHBIMU MOHSATUIMH, a
yBEpEHHO OBJa/ieBatoT UMH. CylIeCTBYIOIIME TEMbI MPOrpaMMbl 0a30BOr0 Kypca
Tr€OMETPUH U3YyUaloTCs Ha OoJiee ri1yOOKOM YpOBHE, a 00yUaroIIuecs: IpuooOpeTaroT
YMEHUS, TOMOTAMIINE WM YBEPEHHO TNPUMEHSTh CBOM 3HAHHS HE TOJBKO B
MaTeMaTHKe, HO M B CMEXKHBIX MPeAMETaX, MPexkie Bcero husnke u nHhopmaTuke, a
TaK)Ke MOJIb30BATHCS MOJYYCHHBIMU 3HAHUSIMU TPU PEIICHUU TPAKTUYECKUX 3aad.

CornacHo yueOHOMY IUIaHy B 7—9 Kiaccax uzydaeTcsl yriryOnEHHbINA yueOHbIH
kypc «['eomerpus»», KOTOpBIM BKIIOYACT CIEAYIOMIME OCHOBHBIC pa3eiibl
conmepxkanusi: «Hauwama  reomerpum», «TpeyronbHuku», «OKpPYKHOCTBHY,
«YetbipéxyronpHukmny, «[logobuey, «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanmny», a
Takke «MeTon koopauHaTy, «Bektopely, «IIpeobpazoBanus MIOCKOCTHY.

Ha uzyuenne yue6Horo kypca «I'eomerpusi» orBoautcs 306 gacos: B 7 kinacce
— 102 yaca (3 yaca B Hezento), B 8 kinacce — 102 yaca (3 yaca B Hezleno), B 9 kiacce —
102 gaca (3 yaca B HEJIEJIIO).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Hayvasa reomerpuu

Hctopuss BO3HUMKHOBEHMsS W pPa3BUTUA reomMeTpud. HavanbHble NOHATHSA
reoMeTpuu. Touka, mpsiMasi, OTpe3ok, jyd. [lonarue o0 akcuome, Teopeme,
JI0Ka3aTEIbCTBE, ONPEICICHUN.

B3auMHOe pacrnosoxeHue TOYeK Ha IpsAMOM. M3mepeHue MiMHBI OTpe3Ka,
PACCTOSTHUE MEXKIY TOUKAMH.

[Tonymnockocte u  yroj. Bupasl yrimo. H3mMepeHWe BEIWYUH YIJIOB.
BeprukanbHble U cMexHbIE yIuibl. [lapamienbHble 1 NEPIEHINKYJIAPHBIE TIPSIMBIE.
PaccrosiHue ot Touku 10 nipsaMou. buccekrpuca yria.

Jlomanasa. Bunel momansix. JlnnHa nmomanou. MHoroyronsauku. [lepumerp
MHOTOyroyibHuKa. [[OHSITHE O BBIMYKJIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHbBIE TMpEACTABICHUS O pPaBEHCTBE (GUTYp, HUX PaACIOJIOKECHUH,
CUMMETPHH.

IIpocrenmme noctpoenus. THCTpyMEHTHI 11t U3BMEPEHUU U IOCTPOCHUM.

TpeyrojbHuKu

Buasl TpeyroJbHUKOB: OCTPOYIOJIbHBIE, MHPSIMOYTOJIBHBIE, TYHOYTOJIbHBIE,
paBHOOEIpEHHbIE, pPaBHOCTOPOHHUE. Menuana, OHWCCEKTpUca U  BBICOTA
TPEYTOJIbHHUKA.

PaBenctBo TpeyronpHukoB. IlepBbldi W BTOpOM NPU3HAKUM pPAaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEeHHbIE TpPEYyroJbHUKM M HX cBoicTBa. [Ipu3Hak
pPaBHOOEIPEHHOTO TPEYTroJdbHUKA. TpeTHil NprU3HaK PaBEHCTBA TPEYTOJIbHUKOB.

CooTHOWIEHUsT MEXAY CTOPOHAMU W yrjiamMu TpeyrojbHuka. HepaBeHCTBO
TpeyroJibHruka. HepaBeHCTBO O NIMHE TOMAHOM.

Cummertpuynsbie purypbl. OCHOBHBIE CBOWCTBA 0ceBOM cuMmmMeTpuu. [Ipumepsr
CUMMETPHUH B OKPY’KAKOLIEM MHUPE.

IapaniensHbie npsaMbie. CymMMa yrjioB MHOTOYTOJIbHUKA

[TapamienbHOCTB NPSIMBIX, UCTOPUYECKHAE CBEACHUSA O IocTynare EBkimna u o
poiin JIo6aueBCKOT0O B OTKPHITUU HEEBKIIM0BOM reomeTpun. CBONCTBA U MPU3HAKU
napajulesibHbIX  OpsiMbiIX. CyMma yIyIOB  TpEyrojbHHKA. BHemHWe  yriibl
TpeyroyibHuKa. CyMMa BHYTPEHHHX YIJIOB MHOI'OYI'OJIbHHKA M CyMMa BHEIIHHX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpsimoyrosibHbIe TPEYroJbHUKH

[Ipu3Haku paBeHCTBA MPSMOYTOJBHBIX TPEYroJbHUKOB. [lepneHaukymnsp u
HakJIOHHas. CBOMCTBO MeAWaHbl MPSMOYTOJIBHOIO TPEYTOJIbHUKA, MPOBEAEHHON K
runotenyse. [IpaMoyroyibHbIN TPEYTOJIbHUK C YTIIOM B 30°.

Oxpyx HOCTH



[ToHATHS OKPYKHOCTHM M Kpyra. DJIEMEHTBl OKPYXXHOCTH W Kpyra: LEHTD,
paauyc, quaMeTp, XopJa, UX CBOMCTBA. B3auMHOE pacIonoKeHne OKpPYKHOCTU U
npsMoi. KacatenpHas u cexymas K OKpyHOCTH. OKpY»KHOCTb, BIMCAaHHAs B YTOJI.
[IpocTenmme moCTpOeHUs ¢ TOMOIIBIO IUPKYJIA U JINHEUKH.

I'eomeTpuyeckune mecTa TOYEK

[ToHsiTHE O reOMETPUUYECKOM MecTe TOoueK. [Ipumepbl reoMmeTpudeckux Mect
TOYEK HA INIOCKOCTH. bUCCEKTpHUCa yIiia U CEPEANHHBIN NEPIEHAUKYJIISAP K OTPE3KY
KaK IeoOMEeTpUYecKHe MecTa TodeK. OnmcaHHas OKpPYKHOCTb TPEYTOJbHHKA, €€
LEHTp. MeToa reoMeTprYecKuX MECT TOUEK IIPU PEIICHUN T€OMETPUUECKUX 3a/1a4.

ITocTpoenus ¢ NOMOMILIO HMPKYJISI U JIMHEUKHU

Ucropuueckue ceaenus. OOOCHOBaHUS MPOCTEUIINX MMOCTPOCHUM, STaIbl
3a/1a4M HA IOCTPOEHUS, PEUIEHUE 3a/1a4 HA IOCTPOEHNE HUPKYJIEM U JIMHEUKOM.

8 KVIACC

YeTbIpEXyrobHUKHU

[lapannenorpamm, ero MNpuU3HAKM M cBoOWcTBa. [IpsAMOYrosibHHK, pomO,
KBaJIpaT, UX MPU3HAKU U cBoiicTBa. Tpanenus. PaBHOOenpeHHas Tpamnenus, eé
cBoiicTBa U npusHaku. [IpsmoyronbHas Tpaneuus. CpeHss JUHUS Tpaneuuu.

CpenHsass nUHUS TPEyroJbHUKA. MeToJ yIBOCHUS MEIHWAaHbl TPEYTrOJbHHKA.
Teopema o nepeceyeHUn MeANaH TPEYTOIbHUKA.

Teopema ®aneca, Teopema O NPOHNOPLUOHAIBHBIX OTpe3Kax. Teopema
BaprHboHa [J1 IPOU3BOIBHOIO YETHIPEXYTOIBHUKA.

[leHTpasibHO-CUMMETPUYHBIE (PUTYPHI.

IHoxoOue

[Tomobue TpeyronpbHUKOB, KodpdunueHnt mnomodus. I[lpusHaku momoOus
TpeyrojabHUKoB. IIlpuMeHeHHe 1MOAOOMS MNpU pPELIEHUH TEeOMETPUUYECKUX U
MPAKTUYECKUX 3a/1a4.

ILiiomans

[Tonstue o mmomanu. CBoOWCTBA IUIOMIANIEH TEOMETPUYECKUX QUTYP.
[Tpocreitmue Gopmyibl 171 IUIOLIAAN TPEYTOJIbHUKA, MTapajljiesiorpaMmma, pomoa u
Tpanenuu. [Lnomanu nogoOubIX puryp. OTHOIIEHHE MI0MIAIeH TPEYTOJbHUKOB.

Teopema Iugaropa

Teopema Ilucdaropa. Ilpumenenune teopemsr I[ludaropa mnpu pemeHHH
IIPaKTUYECKUX 3a]a4.

DJIeMeHTbl TPUTOHOMETPUH

CuHyC, KOCHHYC, TQHI'€HC M KOTAHIE€HC OCTPOro yrija MpsIMOYTOJIBHOTO
TpeyrojbHuKa. TpuroHomerpuueckue ¢ynkaun yraos B 30° 45° u 60°.
[IponopioHaIBHBIE OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIBHUKE.

Yribl 1 4eThIPEXYTr0JIbHUKH, CBA3AHHbIEC C OKPYKHOCTHIO



BrnircanHble 1 HEHTPAIBHBIE YTJIbI, YTOJI MEXKAY KacCaTEIbHOWU U XOPAOU. Y TJIIbI
MEXIy XOpJaMHU M CEKylIMMU. BrucaHHble M ONHCAaHHBIE OKPY>KHOCTH
TPEYTOJbHUKA M YETBIPEXYroJbHUKH. CBONCTBA W NPU3HAKA BIHCAHHOTO
YETBIPEXYTOJbHUKA. B3auMHOE pacmoyioKeHHe IBYX OKpyxHocTen. Kacanue
oKpy>xHOcTell. O01ume KacaTteabHbIe K ABYM OKPY>KHOCTSIM.

9 KVIACC

Pemenue TpeyroJibHUKOB

Cunyc, kocuHyc, TaHreHic yrmoB ot 0° pmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO. @opMysIbl  IPUBEIACHUS. Pemenune
TPEYTOJBHUKOB. TeopemMa KOCUHYCOB U TEOpEMa CUHYCOB. PellleHne mpakTHYecKuX
3a/1a4 C UCTIOJIb30BaHUEM TEOPEMBI KOCHHYCOB 1 TEOPEMBI CUHYCOB. Perienue 3anau
r€OMETPUYECKON ONTUKH.

Tpuronomerpuueckue dbopmynel 1S IUIOIAAM  TPEYTOJbHUKA,
napajenorpamma, pombOa, Tpanenuu. ®opmyna ['epona. Popmyna oA
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

Iloxo0ue TpeyroIbHUKOB

Xop/pl U TOJOOHBIE TPEYTOJIBHUKHU B OKPY>KHOCTH. Teopema 0 Npon3BeIeHUH
OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEAECHUN OTPE3KOB CEKYILIUX, TEOPEMA O KBaJpaTe
KacarenapbHOU. [IpyuMeHeHne npu peleHny reoMeTpuIecKkux 3aaay. TeopeMbl UeBbl
n Menenas. [lonsitue o romoreTnu.

MeToa KOOpAMHAT

VYpaBHeHHE MNpsIMOM HA TIOCKOCTH. YTJOBOM KOI(POUIIMEHT W CBOOOIHBIM
YIEH, UX TEOMETPUYECKHUA CMbICH. llapajuienbHOCTP W TNEPHNEHIUKYISIPHOCTD
OpsSIMBIX (depe3 yTIoBor KOAPPUITUESHT).

VYpaBHeHue OKpy)KHOCTH. HaxoxieHue nepecedeHnit OKpy>KHOCTEN U IPSIMBIX
B KoopauHatax. Popmysia pacCTOSHHS OT TOYKM J0 mpsMou. [lmomans
napajienorpaMma B KOOpAMHATaX, MOHATHE OO0 OPHEHTHPOBAHHOM IJIOIIA[IH.
[IpumeHeHne MeToa KOOPAUHAT B TPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKHUX
3a7ayax.

BexkTopsl

Bekropel Ha miockocth. CHOKEHME W BBIUMTAHUE BEKTOPOB — IIPaBHIIA
TPEYTOJIBHUKA U MapajuiesiorpaMMa. Y MHOKEHHE BEKTOpa Ha 4nciio. KoopanHarsl
BekTOpa. CIIO)KEHHWE W BBIUMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpAa Ha YHUCIO B
KoopauHatax. [[puMeHeHre BeKTOpoB B (PU3MKE, LIEHTP Macc.

[lonatue o Gasuce (Ha MIOCKOCTH). PasnmoxkeHus BEKTOpOB MO Oas3ucy.
CkaisipHO€ TPOU3BEIACHUE BEKTOPOB, N€OMETPHUUYECKHI CMBICT U BBIPAKEHUE B
JIEKapTOBBIX KoOpAWHATaX. JIUCTpUOYTUBHOCTh CKAJISAPHOTO IPOU3BEICHUS.
CkansipHoe TpOU3BENCHHE U IpoenupoBaHue. [IpuMeHeHuEe CKaISpHOTO



IIPOM3BEACHUS BEKTOPOB JUId HAXOXIEHMs JUIMH W yrioB. Pemenue
reOMETPUYECKUX 3a7a4 C IOMOIIBIO CKAJISIPHOTO IIPOU3BEICHHUS.

JIJINHA OKPY/KHOCTH M ILIOIAAb KPYyra

[IpaBriIbHBIE MHOTOYTOJIBHUKH. J[JTMHA OKpYKHOCTH. ['pagycHas u paguaHHas
Mepa yIJla, BBIUMCICHHE [UIMH Iyr OKpykHocreu. [lmomans Kpyra, cekropa,
cermeHTa. Mctopuueckue cBeieHs1 00 U3MEPEHUH AJIMHBI OKPY>KHOCTH U TIOIA M
Kpyra.

JIBHKEeHM S TUIOCKOCTH

IlenrpanbHas cummeTpus. LleHTpambHO-cuMMeTpHuaHbIe (GUryphl. IToBopoT.
OceBasg cummerpust. PUrypsl, CUMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOH OCH.
ITapaytenbHbIi IEpEHOC.

[lonsiTue nBHXKEHHST W ero cBoiicTBa. PaBeHcTBO (uryp. IlposBieHus
CUMMETPUM B MNPUPOAE, JKUBONMUCHU, CKYJIBITYype, apxurekrype. Kommosnnmu
JBUOKEHUH (mpocTeiiue npuMepsl). [I[pumeHeHre B reOMeTpUUEcKUX 3a7auax.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «'EOMETPHUSI» HA YIJYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yabTAThl OCBOCHUS NPOrpaMMbl IO MAaTEMAaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpHMOTHYECKOr0 BOCIIMTAHUSA:

IIPOSIBICHUEM HMHTEpeca K TMPOLNUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JOCTH)KEHHMSIM  POCCHMCKUX
MaTE€MaTUKOB M POCCHUICKOM MaTeMaTUYE€CKOW WIKOJIBI, K HCIIOJIB30BAHUIO ITUX
JOCTH)KEHUI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBINIOJTHEHHIO 0053aHHOCTEN I'paXkJIaHWHA U peali3allii ero
opaB, IMPEICTaBICHUEM O MaTeMaTHYECKMX OCHOBaX (DyHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYyp IPaKJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKICHHUIO STUYECKUX NMPOOIIEM, CBI3aHHBIX C
IIPAKTUYECKUM IPUMEHEHUEM JIOCTHIKEHUM HayKH, OCO3HAaHUEM BaXHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACSATEIBHOCTH YUYEHOTO;

3) TPy10BOr0 BOCIMTAHMS:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YaCcTHE€ B PpELUICHUM MPAKTHYECKUX 3a]a4
MaTE€MaTU4YECKOM HalpaBICHHOCTH, OCO3HAHWEM BAaXXKHOCTH MaTeMaTH4ECKOIro
o0pa3oBaHMsI Ha NPOTSHKEHWU BCEH JKM3HM Ui yCNEIIHOW Npo(ecCHOHAIbHOU
JEATEIbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM WHIUBUIyAIbHOW TPAEKTOPHH 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEIH;

4) 3¢TeTU4eCKOro BOCIIUTAHMS:

CIOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEIICHUN, pPacCyXKICHUH, YMEHUIO BUICThH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTE HAYYHOTO MO3HAHMS:

OpUEHTalUuel B [JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHSI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTeMaTHMYeCKOM HayKud Kak cdepbl uelIoBEYECKOM
JEATEIBHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS PA3BUTHs LIMBWIM3ALNMU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH M MaTEMaTUYECKON KyJIbTYpOil KaK CpelIcTBOM
MO3HAaHUS MHUPA, OBJIAJICHUEM HABBIKAMH HCCIIEOBATEIBCKOM 1€ATENbHOCTH;

6) ¢pusnueckoro Bocnutanus, GOpMHPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1arONOTy YU :



TOTOBHOCTBIO TPHUMEHSATH MaT€MaTHYEeCKHUEe 3HAaHHWA B MHTEPECAax CBOEro
3I0pOBBS, BEJIEHUS  3J0pOBOro  obOpa3a KM3HM  (300pOBOE  IMHTAHUE,
cOAIaHCUPOBAHHBIM pEXUM 3aHATUA W OTHAbIXa, peEryispHas Quanyeckas
aKTUBHOCTBH), C(DOPMUPOBAHHOCTHIO HABBIKA pe(IIEKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OUIMOKY M TaKOro e MpaBa JAPyroro 4eJoBeKa;

7) 3K0J10IrM4eCKOro0 BOCIIUTAHUS:

OpUEHTalMel Ha MPUMEHEHHE MAaTEeMAaTUYECKUX 3HAHUM JIJIs1 pelieHus 3a/1a4 B
00JIaCTH COXPAaHHOCTU OKPYXAIOLIEH Cpelibl, MIIaHUPOBAHMS IMOCTYIKOB U OLEHKH
UX BO3MOKHBIX MOCIEACTBHUM IJIs1 OKPYXKAIOIIeH cpeibl, 0CO3HaHHUEM TI00ATBHOTO
XapakTepa dKOJIOTMYECKHUX Mpo0JeM U MMyTe UX pelieHs;

8) ajanTanuM K M3MEHAIOMIUMCH YCJIOBUSAM COUMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBUSIX HEONPEIEIEHHOCTH, MOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPaKTUUYECKYIO AESTEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTUX JIOAEH, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKH U KOMIETSHIINH U3 OTBITA APYTHUX;

HEO0OXOMMOCThIO B (DOPMUPOBAHUK HOBBIX 3HaHUM, (HOPMYIUPOBATH UICH,
HOHSTHS, TUNIOTE3bl 00 0OBEKTAX U SBJIEHUSX, B TOM YHUCIIE paHEe HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIaHUPOBAThH
CBOE pa3BUTHE;

CIOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYIO  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYIOIIMHA KOHTPMEp, KOPPEKTUPOBATbH
NpPUHUMAaeMble PEIIeHUs U ACUCTBUA, (OPMYITUPOBATH M OILIEHWBATH PUCKH H
MOCJIECTBUSA, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS MpOTpaMMBbI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1ero oo6pazoBanus y o0ydaromierocsi OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECs OBJIaJICHUEM YHUBEPCAITbHBIMA
MO3HABATENLHBIMU  JICHCTBUSMH,  YHHUBEPCATbHBIMH  KOMMYHUKATHBHBIMU
JNEHCTBUSIMU M YHUBEPCATBHBIMU PETYISATUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUSA
Ba3oBble JJoruuyeckue JelicTBUA:

BBISIBJISAITH U XApPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHX
OOBEKTOB, TIOHSTHI, OTHOIIEHWH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
onpeesIeHHs] MOHITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccHU(UKaIm,
OCHOBAHUS JIJIs1 000OIIEHUS M CPAaBHEHUSI, KpUTEPUHU TTPOBOIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (opMyIupoBaTb U  NPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATENbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYHS B
(dakTax, MaHHBIX, HAOMIOACHUSAX M YTBEPKICHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUNI;

JIeJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
VHJIYKTUBHBIX YMO3aKIOUYEHUN, YMO3AKJIFOUCHUH 110 aHAJIOTUH;

pa3Oupath J10Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPXKACHUN (MpsIMbIE U OT
MPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIBHO JI0KA3aTeIbCTBA MAaTEMATHYECKUX
(bakToB, BBICTpaWBaTh apryMEHTAIMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI,
MPUMEHSITh METOJI MaTEeMaTHUYeCKOW WHIYKIIUU, OOOCHOBBIBATH COOCTBEHHBIE
paccyXacHus;

BBIOMpATh CMOCO0 pemieHnus y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOMpPATh HanOoJee MOAXOAAIIUN C YYETOM CaMOCTOSITENHHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBrble uccienoBareJbCcKue AeHCTBHSA:

UCIIOJIB30BaTh BOMPOCHl KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT IO3HAHUS,
dbopMyIUpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYUE,  MpodIeMy,
CaMOCTOATENILHO YCTaHaBJIMBATh HMCKOMOE W JaHHOE, (OpMUPOBATH THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

MPOBOAUTH IO CAMOCTOSITENILHO COCTaBICHHOMY IUIaHY 3KCIIEPUMEHT,
HCCJIEIOBAHUE IO YCTAaHOBJIICHHIO OCOOEHHOCTEH MaTeMaTH4YEeCKOTO OObEKTa,
3aBUCUMOCTEHN 00BEKTOB MEXIY COOOM;

CaMOCTOSITENTLHO (OpPMYJIHPOBATH OOOOIIEHUS U BBIBOJABI MO pe3ysibTaTaM
MPOBENEHHOTO  HAONIOMCHMS, HWCCJICJAOBAHMS, OKCIIEPUMEHTa,  OIICHUBAThH
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yIbTaTOB, BBIBOJIOB U 0000IIECHNU;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE Ipollecca, a TakKe BbIABUTATh
MIPETOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSIX.

Pabora c undopmanueii:

BBISIBIISITh  HEJAOCTATOYHOCTh M M30BITOYHOCTH HMH(POpPMALUM, JTAHHBIX,
HEOOXOIUMBIX JJIsSI pEIICHUS 3a]1auu;

BBIOMpaTh, aHAIM3UPOBaTh, CUCTEMATU3UPOBATH UM HUHTEPIPETUPOBATH
nH(OPMAITUIO Pa3TUYHBIX BUIOB B (OPM IIPEICTABIICHNUS,

BbIOMpaTh (opmy mpencrtaBieHuss UHGOpPMAIMKM M WILTIOCTPUPOBATH
pelaeMble 3a/1aud CXeMaMu, IuarpaMMamMu, HHOU TpauKoi U UX KOMOMHAIUSAMU;

OLICHUBATh HAJEKHOCTh MHPOPMAIIMU MO KPUTEPHUIM, MPEIJIOKEHHBIM WU
chOpMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIbHLIC y‘leﬁHble I[eﬁCTBHH:



BOCIIPUHUMATH U (POPMYIIUPOBATH CYKICHUS B COOTBETCTBUU C YCIOBHUSIMU U
HEeJISIMHA OOIIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHHS B YCTHBIX
W TIMCBMEHHBIX TEKCTaX, JaBaTh TOSCHCHHWS TI0 XOAY pEIICHHS 3aadH,
KOMMEHTHPOBATH TIOJTYYCHHBINA PE3YJIbTAT;

B XOJIe¢ OOCYXKJIEHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IaeMOW TEMBI,
npoOJieMbl, peliaeMol 3ajJadyd, BBICKA3bIBaTh WJCH, HAIleJEHHbIE HA TIOWCK
pEIICHHS, COIMOCTABIATh CBOM CYXACHHS C CYXACHHUSAMH APYTHX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIMYMe W CXOICTBO TO3WIMN, B KOPpPEKTHOU (opme
(bopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

NPEJICTABISITh PE3yIbTaThl PEIICHUS 33aJla4M, SKCIIEPUMEHTA, HCCIIEIOBaHUS,
MPOEKTa, CaMOCTOSATENILHO BBIOMpATh (hOpMaT BBICTYIUICHHS C YYETOM 3a1ad
MIPE3EHTAIMN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHJWBHUIYaTbHOU
paboThl TpU pelieHHH Y4YeOHBIX MaTeMAaTHYeCKUX 3a/lad, NPUHUMAThH IIeh
COBMECTHOM JCATENBHOCTH, TUIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW padOTHI,
pacnpenensaTh BUILI pabOT, JTOTOBapHUBAThCS, OOCYXKIATh MPOIECC W PEe3ybTaT
paboThI, 00001IaTh MHEHHUS HECKOJIBKUX JTFOJICH;

y4aCTBOBaTh B TPYIIOBBIX (opmax paboThl (00CYXaeHHsI, 0OMEH MHEHHUH,
«MO3TOBBIC MITYPMBD) U UHBIE); BBITIOJHATH CBOIO YacTh PaOOTHI U KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYTUMHU Y€HAMU KOMaHJbI, OIEHUBATh KaueCTBO pe3yibTaTa U
KaueCcTBO CBOETO BKJIaJa B OOIIMIA pe3yJIbTaT M0 KPUTEPHUSIM, CHOpMYyIHPOBAaHHBIM
y9aCTHUKAMU B3aMMOJICHCTBHSL.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHBIE NelCTBHA
Camoopranusanus:

BBISIBJISITh MPOOJIEMBI ISl PEIICHUS] B JKU3HEHHBIX U YUEOHBIX CUTyalUsiX,
OpPUEHTUPOBATHCS B PA3IMYHbBIX MMOAXO0AAX MPUHATHS PEIICHUN (MHAUBUAYAJIbHOE,
IPYIIIOBOE);

CaMOCTOSATENILHO COCTABJIAThH IUJIAH, AJITOPUTM pEIIeHHs 3ajayu (WU ero
4acThb), BBIOMPATh CIOCOO peuieHUuss C Y4YETOM MMEIOLIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXXKHOCTEW, apryMEHTHUPOBAaTh M KOPPEKTHPOBATH BAPUAHTHI
penIeHui ¢ y4éToM HOBOM MHGMOPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJIbHbIH HHTEJJIEKT:

BJIAJETh CIIOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJIA IpoLecca U pe3yibTara
peleHus MaTeMaTUYECKOM 3a/1au, CAMOMOTHBALINU U pedIIeKCuu;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1ayH,
BHOCUTh KOPPEKTHBBI B J€ATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB,
HaMJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE pE3yJIbTaTa ACATEIBHOCTH IOCTABICHHON LIENH H
YCIIOBUSIM, OOBSACHATH MPUYMUHBI JOCTHKEHUS WM HEJOCTUKEHUS LEIH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BBIPAKATh 3MOLMU MPU H3YYEHHH MAaTEMaTHYECKUX OOBEKTOB M (DaKTOB,
JaBaTh SMOLMOHAJIBHYIO OLEHKY PELICHUS 3a1a4u.

HNPEAMETHBIE PE3YJIBTATBI

K konity oOyuenus B 7 kj1acce oOy4aromuiics OJIy4YuT CIAeAYIONUe MpeaMETHbIE
pPE3yJIbTATHI:

Pacrio3naBaTh UW3y4YeHHBIE TE€OMETpPHUYECKHE (UTYpBI, OMNpEAeNsTh UX
B3aMMHOE pPAacCIoOJIOKEHHE, H300pakaTb T'e€OMETpUYeCKHUe (UTYphI, BBITIOJIHSTD
YEPTEKU T10 YCIIOBUIO 3a7auu. MI3MepsTh JIMHEWHBIE U YTIIOBBIE BEJIMYMHBL. Pemare
3a71a4M Ha BBIYKMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlemath NIPUKUAKY U OLIEHKY JIMHEWMHBIX M YIVIOBBIX BEJIUYHUH IPEIMETOB B
peabHOW >KM3HHU, pa3MepoOB NPUPOAHBIX OO0BEKTOB. Paznmuuarh pasmepsl 3THX
0OBEKTOB TI0 TOPSIAKY BETUYUHBI.

CTpouTh 4epTeKU K TEOMETPUUECKHUM 3a]auaM.

ITonp30BaTbCAd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIHLHUKOB MIPHU PELICHUU 3a]1a4.

[IpoBONUTE JTOTHUYECKUE PACCYXKICHHUS C HUCIOJIB30BAHUEM TE€OMETPUUYECKHUX
TEOPEM.

ITonp30BaTbCAd MNpPHU3HAKAMU PABEHCTBA NPSIMOYIOJIBHBIX TPEYTOJIbHHUKOB,
CBOVMCTBOM MEJIMaHBbI, POBEAEHHON K THIIOTEHY3€ MPSMOYTOJIBHOI0 TPEYTOJIbHUKA,
B PEIICHUU F€OMETPUYECKUX 3a]1a4.

OrnpenensiTe napauieIbHOCTh IPSIMBIX C OMOIIBIO YTII0B, KOTOPbIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajyiedbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA
PaCCTOSAHUN OT TOYEK OJHOM MPSIMOU 0 TOYEK APYTOU MPSMOM.

Pemiats 3a1aumn Ha KJieTyaTol Oymare.

[1poBOANTH BHIUMCIICHUS U HAXOAUTh YUCIOBBIE U OYKBEHHBIC 3HAUCHUS YTJIOB
B F'€OMETPUYECKUX 3a/Ja4ax C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU TEPECEUCHUU JIBYX
MapaAJJIETbHBIX MPSIMBIX CEKYIIEeH. Pelats mpakTUYeCKue 3aa4i Ha HaXOXKJICHUE
YIJIOB.

Bnanerp monsituem reomerpuueckoro mecta Touek (I'MT). Onpenensite
OHMCCEeKTPUCY yIJia U CepeIUHHBIN MEPIEHIUKYISP K OTPE3KY KaK reOMETPUUYECKUE
MecTa Touek. [Tonb3oBaThcs MoHsATHEM reomeTpuueckoro mecta Touek (I'MT) npu
JIOKAQ3aTeNbCTBE TEOMETPUUECKUX YTBEPKACHUN U MIPU PEIIEHUN 3a]1a4.



@opMyIMpOBaTh OINpPEAEICHUs OKPYKHOCTH M Kpyra, XOpIAbl M JuaMerpa
OKPYKHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMHU. Y METh JOKA3bIBATh U IPUMEHSATH
ATU CBOKCTBA IIPH PELICHUM 3a]1a4.

Biazerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HAXOAMUTh €€ LEeHTp. JJoka3bIBaTh U UCHOIB30BaTh (PAKTHI O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYrOJIbHUKA NEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEIWHHBIE
MIEPIIEHINKYJIPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCA B OJTHOM TOUKE.

Bianerp noHATHEM KacaTelbHOW K OKPY’KHOCTH, IOJIB30BaTHCS TEOPEMOU O
IIEPIICHIUKYJIAPHOCTH KACATEIbHOM U paauyca, NPOBEAEHHOIO K TOYKE KACAHMS.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATENBHBIX K OKPYKHOCTH, NPOBEAECHHBIX U3
OJTHOW TOYKH, U IPUMEHSATH 3TO B PELIEHUU T€OMETPUUECKUX 3a/1a4.

Jloka3piBaTh M MPUMEHATH MPOCTEHIINE T'E€OMETPUYECKHE HEPABEHCTBA,
IIOHUMATh UX IPAKTUYECKUN CMBICII.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHHSI C IOMOIIBIO LIUPKYJISA U
JIMHEUKH.

K koHIily oOyudenus B 8 kiacce 00ydaromuiics MOIyYUT CIETYIONUE NPEeIMETHBIC
pE3yNbTaThI:

Pacno3HaBaTh OCHOBHBIE BHUABl YETHIPEXYTOJBHUKOB, WX DJIEMEHTHI,
M0JIb30BaThCS MX CBOMCTBAMU IPU PELICHUH N€OMETPUUYECKUX 3aaay. Paznuyarh
MPU3HAKK U CBOMCTBA Mapajuiesorpamma, pomoa U mpsiMOyroJibHUKa, JI0Ka3bIBaTh
WX U YBEPEHHO MPUMEHSTH MPHU PEIICHHH TEOMETPHUECKUX 3aa4.

Hcnonp30BaTh CBOMCTBA TOUKH MEPECEUCHUS] MEMAaH TPEYyTrolbHHUKA (IIEHTpa
Macc) B pELICHUH 3a/a4.

BnaneTs nonsitueM cpeHe TMHUU TPEYTOIbHUKA U TPAMEINH, TPUMEHSITh UX
CBOWCTBA MPH PEIICHUH TeOMETPUUECKUX 3a1a4. Mcrnonp3oBaTh Teopemy Daneca u
TEOpEeMy O TPOMOPIHOHANBHBIX OTpPE3KaX, MNPUMEHATh WX JUIsl PEIICHUS
NPAaKTUYECKUX 3aau.

Pacrio3HaBaTh IEHTPATbHO-CUMMETPUUYHbBIE (UTYpbl M HMCHOJb30BaTh MX
CBOICTBA MPH PEIICHUN 3a]1ad.

Bnagerp moHATHSAMH TOAOOMS TPEYTOJBHUKOB, Kod(@uimeHTa mnoaoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYTrOJIbHUKOB. IMETh MpeicTaBiIeHHE O
npeoOpa3oBaHuu MoAoOuss U 0 Mo00HBIX ¢urypax. I[lomp3oBarbesi MpU3HAKAMHU
no00us TPEyroJbHUKOB TPU PEIICHWH TeOMETPUYECKHX 3aaad. Jloka3piBaTh M
IPUMEHATH OTHOIIECHUS MPOMOPLUHUOHATBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumeHsTh Mog00ME B MPAKTUUECKUX 3aJauax.

BblBOguT, W HKCHONB30BaTh MpocTeiimme QGopMysbl  JUIsl  ITUIOLIAIH
TpPEyTOoJbHUKA, MapajuiesiorpaMma, pomoa u Tpaneuuu. BeraucisaTs (pa3nauyHbIMU
cnocobaMu) TUIOHIAAb TPEYroJbHUKA W IUIOMIATM MHOTOYTOJBHBIX (UTYD
(momp3ysAch, TNIe HEOOXOIUMO, KaJIbKYJISITOPOM). 3HATh OTHOIIECHWE IUIOIIAJCH



noJTOOHBIX (UTyp U NMPUMEHSATh NPU pElIeHUU 3anay. [IpuMeHsATh MOJydYeHHbIE
YMEHHS B IIPAKTUYECKUX 3a1a4ax.

[lonb3oBaTecss Teopemoit [ludaropa npns pemieHHs: TE€OMETPUUECKUX H
IIPAaKTUYECKUX 3a1a4. CTPOUTh MATEMATUYECKYIO MOJIENb B IPAKTUYECKUX 3a7a4ax,
CaMOCTOSITEIBHO I€IaTh YEPTEXK U HAXOAUTH COOTBETCTBYIOIIUE JUITUHBI.

Biiagerp IOHATHEM BIMCAaHHOIO M LEHTPAIBHOIO YyIUIA, YyIia MEXAY
KacaTeJIbHOM M XOpJOM, ONMCAHHOM M BIMCAHHOM OKPYKHOCTHU TPEYI'OJIbHUKA U
YETBIPEXYTOJIBHNUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUH 3a4a4.

[IprMeHATh NONyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MATEMaTHYECKUE
MOJIENIH JUI 3a7a4 PEAIbHOM KU3HU U IIPOBOJIUTH COOTBETCTBYIOLIUE BBIUUCICHHUS C
NPUMEHEHUEM TMOA00MS U TPUTOHOMETpUU (MONB3YSACh, TIA€ HEO0OXOAUMO,
KAJIbKYJIITOPOM).

K koHIty 00yuenus B 9 kiaacce 00yqarOmuics TOTYyUUT CIEAYIOMNE TPEIMETHBIC
pe3yIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPHIX YTJIOB, YMETh HAXOJUTh C UX
MOMOIIBIO PA3IMYHBIE 3JIEMEHTHI MPSMOYTOJIbBHOTO TPEYrOJIbHUKA («pEIICHHE
MPSAMOYTOJIEHBIX TPEYTOIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJIbKYJISATOPA) JJTHHBI
U YTJIBI JTsl HeTAOJTUYHBIX 3HAYCHUH.

[Tonp3oBaThCs popmMyliaMu MPUBENEHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM Il HAXOXKJIEHUS COOTHOIICHUM MEXAy TPUTOHOMETPUUECKUMU
BEJTMYMHAMM.

JlokaspIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, MPHUMEHSTh WX IS
HAXOXKJICHUSI PA3TMYHBIX JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOILHUKOBY),
OpU PEUICHUU TeOMETPUYECKUX 3ajad. [IpuMeHSTh TNOoJydeHHbIE 3HAHUS TPH
pEIICHUH MPAKTHYECKUX 3a/1a4.

[IpuMeHSATHh TPUTOHOMETPHIO B 3a7a9aX HA HAXOXK/ICHUE TIJIOMIA !, BEIBOIUTH
U BIJIQJIETh TPUTOHOMETPUYECKUMHU (HOpMyIamMHu JUIsl TUIOMIATU TPEYTOJIbHHKA,
napajuiesiorpaMma, pomoa, Tpareluuu, BbIBOJUTh U IPUMEHATh popMyity ['epona u
dbopMyTy IS TUTOIIA/IM BBITYKIIOTO Y€THIPEXYTOIbHUKA.

HMeTh mipeicTaBIeHHE O TOMOTETHH, TPUMEHSTH B IPAKTUICCKUAX CUTYAIHSX.

Hcnonb3oBaTk Teopemsl UeBbl 1 MeHenas npu pelieHnu 3a1au.

Hcnonb3oBaTh TEOPEMBI O BIHMCAHHBIX VYIJIAX, yriax MeEXIy XOpAamu
(CeKyImMMHM) 1 yTiie MEXIy KacaTelIbHON M XOPI0H IPH PEIICHUN TeOMETPUICCKUX
3amad. Jloka3piBaTh W MPUMEHSITh TEOPEMBI O MPOU3BEIACHUH OTPE3KOB XOPI, O
MPOU3BEJICHUN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

Bnanets moHsSTHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHHUEM
npsAMOM Ha IIOCKOCTH. BliageTs TOHATHSAMH YIJI0BOro Kkoddduimenta wu
CBOOOTHOTO YJIeHAa, MOHUMATh MX TEOMETPUYECKUN CMBICI M CBSI3b YTJIOBOTO
kod(dumreHTa ¢ Bo3pacTaHueM U yObIBAHUEM JIMHEWHON (DYHKIIMHA. Y METh peliaTh



METOJOM  KOOpPAMHAT  3a/lauyd, CBsI3aHHbIE C  NApaUIeIbHOCTBIO U
MEPIEHIUKYJISIPHOCTBIO TPSAMBIX, MEPECEUEHUEM NPSAMBIX, HAXOXKIECHHEM TOUYEK
MIEPECEUECHUS.

BeiBomuTh ¥ BIAJETh YpPAaBHEHUEM OKPYKHOCTH. Mcmonap30BaTh METON
KOOpPJMHAT Uil HaXOXICHHUS IEPECEUYECHUM OKPYKHOCTEM W MNpsAMbIX. Braaers
dbopMmynamMu paccTOsHHUS OT TOYKH JO MPSMOM, MIIONIAAM MapajieorpaMma B
KOOpAMHATaX, UMETh MOHATHE 00 OpHEHTHUPOBaHHOM TuIomaau. [loib30oBaThCs
METOJIOM KOOPJIMHAT Ha MJIOCKOCTH, TPUMEHSITh €T0 MPU PEIIEHUU T€OMETPUUECKUX
M TpPaKTUYECKHX 3a1ady. [IpuMeHsITh METOJ KOOpAMHAT B  MPAKTHKO-
OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a7adax.

Brnanerp moHsiTHeM BeKTOpa. YMETh CKJIaAblBaTh U BBIYUTATh BEKTOPHI,
YMHOXaTh HA YHCJIO, BIAJAETh IPABWIAMH TPEYTOJIbHUKA W Iapajulesiorpamma.
Branerp npakTUYECKMMHU HMHTEPIPETALUSIMU BEKTOPOB. YBEPEHHO IOJIb30BATHCS
KOOpAMHATaMU BEKTOpa. Bianerb CHOKEHHMEM W BBIUUTAHUEM BEKTOPOB,
YMHOXEHHUEM BEKTOpPA Ha YUCJIO B KOOPANHATAX.

Nwmetp npencraBinenue o 0asuce (Ha miockocTth). PackiaapiBaTh BEKTOPHI 11O
0asucy. PackmanpiBaTh BEKTOPHI CHJ  C TOMOINBIO TMPOCIUPOBAHUS |
TPUTOHOMETPUUECKUX COOTHOWICHWI. [IpUMEHATh TMONy4YEeHHbIE 3HAaHHUS B
MPOCTEUIINX (PU3NUECKUX 3a/1a4aX.

Brnanerb MOHSTHEM CKaJISIPHOTO NPOU3BEICHHUS BEKTOPOB, MOHUMATh €ro
r€OMETPUYECKUI CMBICH U YBEPEHHO MOJIb30BAThHCS €TI0 BEIPAXKEHUEM B JIEKAPTOBBIX
KOOpJIMHATax. 3HaTh JUCTPUOYTUBHOCTh CKAISIPHOTO MPOU3BEACHUS U €0 CBSI3b C
npoeurpoBaHueM. IIpuMeHSATh CKalApHOE TMPOU3BEACHUE BEKTOPOB A
HAaxOXXJIECHUSA [UIMH W YIJIOB. Pemate reoMerpudyeckue 3aauv C IMOMOUIBIO
CKAJIIpHOrO Ipou3BeneHus. Mcnonb30BaTh CKaIspHOE MPOU3BEIAECHUE BEKTOPOB B
anredpanyeckux U U3NIECKUX 3a7a4dax.

Brnanerp MOHATHSMU TPABUWIBHOTO MHOTOYTOJBHUKA, JJIUHBI OKPYKHOCTH,
JUTUHBI TyTH OKPYXHOCTH U PaJUaHHON MEpHI yTJia, BEIYUCIATH MIOMAAL KpyTa 1
ero yacre. [lonumars cmbica yucia m. [IpUMeEHATH MOJIyYEHHBIE YMEHUS IIPU
pEIICHUH TMPAKTHYECKUX 3a/Jad. 3HATh MCTOPUYECKUE CBEIACHUS 00 H3MEPEHHH
JUTUHBI OKPY>KHOCTHU U TIOIIAJAH KpyTa.

Nmets mnpencraBieHHEe O MpPeoOpa3OBaHUM IUIOCKOCTH, O JBUXKCHHSX.
Haxomute ocu, UEHTphl cUMMETpuH GUTYp, IEHTPHl TMOBOPOTA, HAXOIWTH
KOMITO3UIIMKM TMPOCTEHIMX MpeoOpazoBanuii. [IpuMeHATh NBUXKEHUS TUIOCKOCTH
MIPU PEIICHUU TEOMETPUUECKUX 3a/1au.

[IpuMeHATh MONyYEHHbIC 3HAHUSI Ha MPAKTUKE — CTPOUTH MATEMaTHUYECKHUE
MOJIEJH JUIs 33724 PeaIbHOM dKU3HU U TPOBOJIUTH COOTBETCTBYIOIIUE BHIUUCIICHHUS C
MPUMEHEHUEM TOJ00US W TPUTOHOMETPUYECKUX (GYHKUUN (MONIB3YsICh, TIe
HEO00XO0IUMO, KATBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosaun4vecTBO 4acoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3/iejioB U TeEM nuppoBbIe
Ne i/m P KonrtpoJsbnsie | IIpakTnyeckue (g )
MPOrpaMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Hauana reomerpuu. IIpocreiimme
1 reoMeTpuuecKue (GUrypsl ¥ UX CBOICTBa 28 1 bubmmorexa LIOK
p yp ' https://m.edsoo.ru/78c146¢c4
H3mepenune reoMeTpuuecKux BEITUUYUH
bubnuoreka [JOK
2 T 1 1
PEYTOIBHHKH ? https://m.edso00.ru/78c146¢c4
[TapamnensHocts. CyMMa yriioB bubnmnorexa [JOK
3 15 1
MHOTOYT'OJIbHUKA https://m.edsoo.ru/78c146¢c4
4 IIpssMoyroabHBIC TPEYTOILHUKHI 7 bubmorexa HOK
pAMOY pey https://m.edso00.ru/78c146¢c4
bubmuoreka [JOK
r 1
3 COMCTPHHICCKHE HEpABeHCTBA > https://m.edsoo.ru/78c146¢4
OxpyxxHocTb. ['eomeTpruyeckue mecra
6 touek. [locTpoeHHs ¢ TOMOIIBIO UPKYIIS 18 1 bubmorexa [IOK
T p HIbIO HHPKY https://m.edsoo.ru/78¢c146c4
Y JTUHEUKH
. [ToBTOpenue, 06001IeHNE, 10 1 bubnunoreka [JOK
CUCTEMAaTH3alUs 3HAHUI https://m.edsoo.ru/78c146¢c4
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME
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8 KUIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/e/ioB U TeM uudposbie
Ne i/m P KoHTpoJsbHBI IIpakTH4eckue (g )
NPorpamMMmslI Bcero o0pa3oBaTte/bHbIE
e padoThI padoThI
pecypchl
N bubmuoreka [JOK
! HerbipexyronpHikH 22 ! https://m.edsoo.ru/a5cb98eb
bu6mmorexa [{OK
2 Monobme 16 ! https://m.edsoo.ru/a5cb98eb
bu6mmorexa [IOK
3 Tnomam, 16 ! https://m.edsoo.ru/a5cb98eb
4 Teopema [Iudaropa n nauana 13 | bubnuoreka [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/a5cb98eb
5 VYTIIbl ¥ 9eTHIPEXYTOIBHUKH, CBA3AHHBIE C 20 | bubmmoreka [IOK
OKPYKHOCTBIO https://m.edsoo.ru/a5cb98eb
6 [ToBTOpeHMEe, 06001IeHNE, CHCTEMAaTU3AIUS 10 1 bu6nuoreka [JOK
3HAHUH https://m.edsoo.ru/a5cb98eb
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 0



https://m.edsoo.ru/a5cb98eb
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9 KUIIACC

KoJsun4yecTBo yacos DJIeKTPOHHbIE
HauMeHoBaHHe pa3ieioB U TeEM nuppoBbIe
Ne i/m P Kontpoabubie | IlpakTnyeckue (uepp )
NMPOrpaMMbI Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcebl
Bbu6nuoreka [JOK
! Peruerue tpeyronpHuios 22 ! https://m.edsoo.ru/dddde230
bubmnoreka [IOK
2 Tonobue Tpeyrombruios 12 I https://m.edsoo.ru/dddde230
bu6mmorexa [{OK
3 Meron koopHat 10 I https://m.edsoo.ru/dddde230
bu6nmmorexa [IOK
4 Bexroper 20 ! https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
> JLtHa OKpYAKHOCTH 1 ILOWAAE Kpyra 16 ! https://m.edsoo.ru/dddde230
bu6nmoreka [JOK
6 JIBIDKCHHA M10CKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001IeHNE, 12 | bu6nmoreka [JOK
CHCTeMaTHU3allus 3HaHUH https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
ITPOITPAMME



https://m.edsoo.ru/dddde230
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INIOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC
KosmuecTBo yacos
Ne Hara DJIeKTpOHHbIe N poBbIE
Tema ypoka Kontpoasubie | IlpakTuyecku
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIC peCypChl
padoThI e padoThI

1 Hcroprst BOSHUKHOBEHUS U | bubnuorexa [IOK
pa3BUTHS TEOMETPUU https://m.edsoo.ru/925af86b
HavanbHble noHsTHA BuG LIOK

nonnoTexa

2 reomeTpuu. Touka, npsamasi, 1

https://m.eds00.ru/659¢4331
OTPE30K, JIy4
HauanbHable noHsATHA BuG OK
noInoTeKa
3 reomeTpun. Touka, npsmas, 1 1
https://m.edsoo.ru/20bael2a
OTPE30K, JIyd
ITouste 06 akcuoMe,

4 TeopeMe, I0Ka3aTeIbCTBE, 1 bu6mmoreka [JOK
ONpEAEIICHUH, CBOMCTBE, https://m.edsoo.ru/3d223477
MpU3HAKe
B3anmuHoe pacnonoxeHnue

5 TOYEK Ha MPSIMOH. | bubnuorexa LIOK
H3Mmepenue IMHBI OTPE3KA, https://m.edsoo.ru/92b776f1
paccTosiHuE MEXKy TOUKaAMU
B3auMHoOe pacnosnoxeHue

6 TOYEK Ha IPSIMOM. 1 bubnuoreka LIOK
N3MepeHne MIMHBI OTPE3Ka, https://m.edso0o.1ru/9¢500788
paccTosiHUuE MEXKIY TOUKAMU

7 B3anmuoe pacnosnoxxeHnue 1 bubnnorexa [JOK

TOYEK Ha IPSIMOM.

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



https://m.edsoo.ru/9c500788
https://m.edsoo.ru/92b776f1
https://m.edsoo.ru/3d223477
https://m.edsoo.ru/659c4331
https://m.edsoo.ru/7f06e8ce
https://m.edsoo.ru/20bae12a
https://m.edsoo.ru/925af86b

N3Mmepenne miiMHbI OTpE3Ka,
paccTosiHuE MEXIy TOUKaMU

ITomynnockoCTs U yroJ.

2 B " Bbu6moreka [JOK
HBL YIITOB. YISMEpEHHe hitps://m.eds00.ru/36862bf3
BEJIMYHH yTJIOB
[TonyninockoCTh U yroir. BuGmiorexa LIOK
? Bunet yrios. Msuepenne https://m.edsoo.ru/21ce4ff2
BEJIMYHMH yTJIOB
[TonymI0CKOCTh U YTOJL. BuGorexa LIOK
10 Bunet yrios. Usuepenne https://m.edsoo.ru/ce2 14e34
BEJIMYHH yTJIOB
BeptukanbHbie 1 CMEKHBIC BuGmorexa LIOK
1 yrasl. HapasebHeie n https://m.edso0.ru/7399faca
HEPIICHIUKYJISIPHBIE TPSMbIE
BepTukanbHble 1 CMEKHBIC BuGmorexa LOK
12 yrbi. Hapanenbasie u https://m.edsoo.ru/5¢2c0dff
MEPICHIUKYJISIPHBIC TPSMbIC
BeprukanbHbie 1 CMEKHBIE Bu6morexa LIOK
nom
13 yrbt. Hapaenbusie u https://m.edsoo.ru/4a4bf678
MEPIICHIUKYIJISIPHBIC TTPSMbIC
BeprukanbHbie 1 CMEKHBIC BuGmorexa LIOK
nom
14 yrbt. Hapanenbasie u https://m.edsoo.ru/84ee61de
NEPIICHINKYIIPHBIC MPSMbIE
BepTukanbHbie U CMEKHBIE BuGmmorexa LOK
15 yrbt. Hapaenbasie u https://m.edsoo.ru/d04bb9c5
NEPICHIUKYJISPHBIC TPSMbIC
bu6mmorexka [JOK
16 buccekrpuca yrina

https://m.edsoo.ru/da5e003c¢



https://m.edsoo.ru/d04bb9c5
https://m.edsoo.ru/4a4bf678
https://m.edsoo.ru/ce214e34
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bu6mmoreka [IOK

17 b
necexTpuca yria https://m.eds00.ru/557998af
18 Buccexrpuca yria bubmmorexa [IOK
p y https://m.edsoo.ru/5¢a89182
19 Jlomanasi. Buasl IoMaHBIX. bubmuotexa [JOK
JlmnHa noMaHoH https://m.edsoo.ru/c84d7212
20 Jlomanasi. Buabl JIoMaHBIX. bubmnoreka [IOK
JnnHa 1omMaHOM https://m.edsoo.ru/91{e52bc
MHOTOyTOIBHUKH.
ITepuMeTp MHOTOYTOJIBHHUKA.
21 HOI})U{TI/I:I:) BBIII IZ'IBIX U bubmorexa LOK
y https://m.edsoo.ru/0aab8dfc
HEBBIMYKJIbIX
MHOTOYTOJIbHUKAX
MHOTOYTOJIBHUKH.
ITepuMeTp MHOTOYTOJIBHHUKA.
22 HOIEISITH:I:) BRI IZ'H)IX " bubmaorexa [IOK
y https://m.edsoo.ru/27b15065
HEBBITTYKJTBIX
MHOTOYTOJIbHUKAX
MHOTOyTOJIbHUKH.
ITepuMeTp MHOTOYTOJILHHUKA.
23 HOI:ISITI/I:I()) BBIIT K}J"II)IX Hu Eubmorexa OK
y https://m.edsoo.ru/5cc7a352
HEBBITYKJITBIX
MHOTOYTOJIbHUKAX
MHOTOyTOJIbHUKH.
ITepuMeTp MHOTOYTOJIBHHUKA.
P P Y bubmuoreka [JOK
24 IToHsiTHE O BBITYKIIBIX U

HEBBIITYKIJIBIX
MHOTI'OYT'OJIbBHUKAX

https://m.edsoo.ru/6cac74dc
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MHOroyrojabHUKH.

[TepumeTp MHOTOYTOJIBHUKA.

bubmnoreka [IOK

25 I1
OHATHE O BLUTYIJIBIX 1 https://m.edsoo.ru/3e269ed8
HEBBIITYKJIBIX
MHOT'OYTOJIbHUKaX
WUucTpyMeHTHI Asist bubmumorexa [IOK

26 . .

A3MEPEHNUN U ITIOCTPOCHUN https://m.edsoo.ru/333ecb98

7 WHcTpyMeHTHI AJist bub6nuorexa [IOK
WU3MEPEHUN U IIOCTPOCHUM https://m.edsoo0.ru/26b0a806
KonrposnbHas padora no
teme "Hauana reomerpun.

73 IIpocreiimue bubnuoreka [IOK
reoMeTpuIecKre GUrypsl u https://m.edsoo.ru/aalb7981
ux cBorctBa. 3mepenue
reoMeTpuyeckux uryp"

29 Menuana, buccekTpuca u bubnnorexa [JOK
BBICOTA TPEYIOJIbHUKA https://m.edsoo.ru/9ae97099

30 Menuana, OuccekTpuca u bu6mmoreka [IOK
BBICOTA TPEYTOJIbHUKA https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TpeyrojapHUKOB Bubnmoreia LIOK

pey https://m.edsoo.ru/8e¢04a02f

1 [lepBblit 1 BTOpOI NpHU3HAKH bubmuorexa [JOK
paBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/0f5d60af

1 IlepBbIil 1 BTOPON NPU3HAKH bubnuorexa [IOK
paBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/a56¢c5a9b

34 [TepBblii U BTOpOI MPU3HAKU bubnuorexa [IOK
paBEHCTBA TPEYTOJIHLHUKOB https://m.edsoo.ru/34{8650e

35 [TepBbIii 1 BTOPOW NpU3HAKU bubnmorexa [JOK
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paBEHCTBA TPEYTOJbHUKOB

https://m.edsoo.ru/ffe06285

IlepBbIil 1 BTOPON IIPU3HAKH

bu6mmorexa [JOK

36
paBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/79753cdf
PaBHOOEIpeHHBIE
37 TPEYTOJbHUKHA U UX bubmorexa LIOK
p }: https://m.edsoo.ru/c59fdae9
CBOICTBa
PaBHOOEIpeHHBIE
38 TPEYTOJNILHUKU U UX bubmorera [JOK
p }VI https://m.edsoo.ru/7¢10fb44
CBOMCTBa
PaBHOOEIpeHHbIE
39 TPEYTrOJbHUKHU U UX bubmorexa HOK
p }: https://m.edsoo.ru/1¢c2¢cc982
CBONCTBa
40 [Tpuznak paBHOOEAPEHHOTO bubnuorexa [JOK
TPEYroOJIbHUKA https://m.edsoo.ru/480b3c40
A1 [Tpu3Hak paBHOOEAPEHHOTO bubnuorexa [IOK
TPEYroJbHUKA https://m.edsoo.ru/bf564ab7
4 Tperuii npu3HaK paBeHCTBA bubnuoreka [IOK
TPEYTrOJIbHUKOB https://m.edso00.ru/b4229637
43 Tperuil npu3HaK paBeHCTBA bubnuoreka [IOK
TPEYTroJIbHUKOB https://m.edsoo.ru/7a899¢49
44 TpeTuii npu3HaK paBEeHCTBA bubmuotexa [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/41c75e54
@urypsl ¢ 0CEBOU
45 cumMmetpuei. [Tpumepst bubnuorexa [IOK
CUMMETPUHU B OKPYKAIOLIEM https://m.edsoo.ru/83d5ffea
Mupe
46 Durypsi ¢ 0ceBOit bubmuorexa [JOK

cumMmertpuen. [Ipumepst

https://m.edsoo.ru/a48cf0cd
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CUMMETPUHU B OKPYKaIOIIEeM
MuUpe

KonTponbhas padota no

bu6mmoreka [JOK

47 teme "TpeyroabHukn" https://m.edsoo.ru/6f0a%9a78

bubmumorexa [IOK
48 HapanseHOCTE MPAMEIX https://m.edso:)_.[ru/aOS1482d

49 CBoiicTBa U MpU3HAKU bubnmoreka [JOK
MMAPAJUIENBHBIX TTPAMBIX https://m.edsoo.ru/2cd69381

50 CBoiicTBa U NpU3HAKU bubnunorexa [IOK
MAPAJUIENIBHBIX TIPSAMBIX https://m.eds00.1ru/75899b52

51 CBoiicTBa M NpU3HAKU bubnuoreka [IOK
HMapaJuIeNIbHbIX IPAMBIX https://m.edsoo.ru/e0fde699

5) CBoiicTBa U NpU3HAKU bubnuorexa [IOK
rapajuiesIbHbIX MPSAMBIX https://m.edsoo.ru/74e8bd74

53 CBoiicTBa M PU3HAKH bubnmoreka [JOK
MapaJUIENIBHBIX PIMBIX https://m.edsoo.ru/070fd7db

54 CBoiicTBa U pU3HAKU bubnmnorexa [JOK
NapajuIeIbHbIX IPSIMBIX https://m.edsoo0.ru/5¢90¢339

55 CyMMa yriioB TpeyroJIbHUKA bubmmorexa [JOK
https://m.edsoo.ru/d1dcaScd

56 CyMMma yrJIoB TpEyTOJIbHUKA bubmmorexa [IOK
https://m.edsoo.ru/7af6d9e6

57 Buemrnue yrisl bubmuorexa [IOK
TPEYrOJbHUKA https://m.edsoo.ru/bc409f4f

53 BHuemnue yrisl bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/371cbel 1

59 CyMMa BHYTpEHHUX YIJIOB bubnmoreka [JOK

MHOTI'OYT'OJIbHUKA U CyYMMa

https://m.edsoo.ru/a3dd667f
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BHCIIHUX YIJIOB BBIITYKJIIOI'O
MHOI'OYTrOJIbHUKa

CyMMa BHYTpPEHHHX YTJIOB
MHOTOYTOJIbHUKA U CyMMa

Bbu6mmoreka [JOK

60
BHEIIHUX YTJIOB BBITYKJIOTO https://m.edsoo.ru/e638a510
MHOTOYTOJIbHUKA
CyMMa BHYTPEHHUX YTJIOB

61 MHOTOYT'OJIbHUKA U CyMMa bub6nuorexa [IOK
BHEIIHUX YTIJIOB BBIITYKJIOTO https://m.edsoo.ru/b75ede0e
MHOTOYTOJIbHUKA
Konrposnbnas padora no

2 teme "[lapannenbHoCTb. bubnuoreka [IOK
CymMmmMma yriioB https://m.edsoo.1ru/40947485
MHOTOYTOJIbHUKA"
[Ipu3Haku paBeHCTBa

63 MPSIMOYTOJIBHBIX bubmoreia HOK

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

TPEYTrOJIbHUKOB
[Ipu3Haku paBeHCTBA

64 MPSMOYTOJIbHBIX bubmorexa [TOK

p y https://m.edsoo.ru/0el544dc

TPEYTOJIbHUKOB

65 Ilepnenaukynsap u bubnuorexa [JOK
HAKJIOHHAsA https://m.eds00.ru/957310000000000
CBOWCTBO MeIMaHBI
IPSIMOYTOJIBHOTO bubmumorexa [IOK

66 .
TPEYroiabHUKA, IPOBEAEHHOU https://m.edsoo.ru/b34a450e
K TUIOTEHY3€

67 CBOKMCTBO MeIHaHBI bu6mmoreka [{OK

IIPSIMOYTOJIBHOTO

https://m.edsoo.ru/83fabf79
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TpeyrojbHUKa, IPOBEAEHHOMN
K TUTIOTEHY3€

IIpssMOyTONBHBIN
68 TPEYTOJILHUK C yIIIOM B 30 buGnnorexa [IOK
pey y hitps://m.eds00.ru/52b57d0f
rpaaycoB
IIpssMoyTroNbHBIN
69 TPEYroAabHUK ¢ yriioM B 30 bubmiorexa LIOK
pey y https://m.edsoo.ru/aec6d443
IpajlycoB
CoOTHOILLIEHUS MEKTY
70 CTOPOHAMH U YIJIaMU bubmorexa [IOK
p y https://m.edsoo.ru/95db41f{7
TPEYroJIbHUKA
COOTHOIICHUS MEXIY
71 CTOPOHAMH U YIIIaMHU bubnmorexa [IOK
p y https://m.edsoo.ru/5ea388d0
TPEYroJIbHUKA
HepaBeHCTBO TpeyroyibHHKA.
72 HepaBeHncTBO 0 minHe bubmmorexa TIOK
p . a https://m.edsoo.ru/50fa9985
JIOMaHOH
HepaeHncTBO Mex Iy
7 MIEPIICHIUKYIISIPOM U bubnuorexa [JOK
HakJoHHO#. PaccTosHue ot https://m.edsoo.ru/7284cbde
TOYKH JI0 TIPSIMOU
KonTponbhas padota no
temam "[IpsimoyrosbHbIe
74 TPEyTrOJbHUKH" bubmmorexa HOK
pey ’ https://m.edsoo.ru/85f00be3
"I'eomerprueckue
HepaBeHCTBA"
75 OKpy HOCTb, XOP/IbI U bubnmnoreka [JOK

JIMAMETPBI, UX CBOKMCTBA

https://m.edsoo.ru/588c3a8d



https://m.edsoo.ru/85f00be3
https://m.edsoo.ru/50fa9985
https://m.edsoo.ru/5ea388d0
https://m.edsoo.ru/95db41f7
https://m.edsoo.ru/aec6d443
https://m.edsoo.ru/588c3a8d
https://m.edsoo.ru/7284cbde
https://m.edsoo.ru/52b57d0f

OKpY’KHOCTb, XOPAbI U

bubmnoreka [IOK

76 JIMaMeTpBl, UX CBOMCTBA https://m.edso00.ru/02406d49
B3anmuoe pacnonoxenne

77 OKPY>KHOCTH U TIPSIMOM. bubmmorexa [JOK
KacarenpHas u cexyias K https://m.eds00.ru/00d222d9
OKPY>KHOCTH
B3anmHoe pacnonoxeHnue

73 OKPY>KHOCTH U TIPSIMOI. bubnmnorexa [JOK
KacarenpHas u cexyias K https://m.edsoo.ru/4f8753bb
OKPY>KHOCTH
B3auMHoOe pacnosnoxeHue

79 OKPYHOCTH U MPSAMO. bubnunorexa [JOK
KacarenpHas u cexymas k https://m.edsoo.ru/a52{2800
OKPY>KHOCTH

20 OKpyXHOCTb, BHUCAaHHAs B bubnunorexa HOK
yroma https://m.edsoo.ru/3767ac35

21 OKpY’>KHOCTbh, BIIUCAHHAS B bubmuorexa [JOK
yromn https://m.edsoo.ru/f019e49b
[ToHsiTHE O rEOMETPUUECKOM

%) Mecte Touek. [Ipumepnr bubnuorexa [JOK
T€OMETPUUYECKUX MECT TOUYEK https://m.edsoo.ru/9bdd6b63
Ha IJIOCKOCTH
[ToHsiTHE O rEOMETPUUECKOM

23 MmecTe Touek. [Ipumepnt bubmumorexa [IOK
TE€OMETPUUYECKUX MECT TOYEK https://m.edsoo.ru/621adf85
Ha IJIOCKOCTH

%4 OrnucanHasi OKpPYXHOCTh bubnmnoreka [JOK

TPEYTOJIbHUKA, €€ LIEHTP

https://m.edsoo.ru/f5b41bc7



https://m.edsoo.ru/f5b41bc7
https://m.edsoo.ru/621adf85
https://m.edsoo.ru/9bdd6b63
https://m.edsoo.ru/3767ac35
https://m.edsoo.ru/a52f2800
https://m.edsoo.ru/00d222d9
https://m.edsoo.ru/02406d49
https://m.edsoo.ru/f019e49b
https://m.edsoo.ru/4f8753bb

OnucaHHasi OKPY>KHOCTh

bubmnoreka [IOK

85
TPEYTOJbHUKA, €€ LIEHTP https://m.eds00.1ru/c96254¢9
MeTtoa reOMeTpHIECKUX
86 MECT TOYEK HTE 1108350705 Eubmorexa OK
pap https://m.edsoo.ru/5894e7a4
TEOMETPUUECKHX 3a/1a4
Meron reomeTpuYeCcKuX
87 MECT TOYEK IIPU PEIICHUN Bubmiorexa OK
pup https://m.edsoo.ru/784342d1
r€OMETPUYECKUX 3a]1a4
Metoa reoMeTpuuecKux
88 MECT TOYEK IIPU PEIICHUU Bubmorexa OK
pup https://m.edsoo.ru/05853a22
reOMETPUUYECKUX 3a/1a4
MeTo reoMeTpuIecKux
89 MECT TOYEK MPHU PEIIECHUU bubmmorexa LIOK
P p https://m.eds00.ru/6903d{f0
FeOMETPUUYECKUX 3a/1a4
OO0ocHOBaHUS TPOCTEUIITUX
MOCTPOEHUH, ATAMbI 3a/1a41
90 Ha IIOCTPOCHUS, PEIICHUE bubmorexa LOK
p - P https://m.edsoo.ru/e511d730
3aJ1ay Ha TIOCTPOCHUE
LUPKYJIEM U JIMHENKOU
OO6ocHOBaHUS TPOCTEUIITUX
MOCTPOEHUM, ATAIIbl 3a/1a4H
91 Ha IIOCTPOCHUS, PELICHUE bubmorexa LOK
p -P https://m.edso0o.ru/f3bfbf74
3a/1a4 Ha TIOCTPOCHUE
IUPKYJIEM U JIMHEHKOU
92 KonTponbhas pabota no bubnuoreka [IOK

teme "OKpyKHOCTb.
I'eomeTpuueckue mecra
touek. [loctpoenus ¢

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



https://m.edsoo.ru/791dafc6
https://m.edsoo.ru/f3bfbf74
https://m.edsoo.ru/e511d730
https://m.edsoo.ru/6903dff0
https://m.edsoo.ru/05853a22
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MTOMOIIBIO ITUPKYJIS U
JIUHEHKHn"

[ToBTOpEeHUe u 06001IEHHE.
Pemenne 3amay,

93 AITIOCTPHUPYIOMINX CBI3HU buGnnorexa [IOK
prpytom https://m.edsoo.ru/f0e38fa3
MEXTy pa3IMIHBIMU TEMaMH
Kypca
[ToBTOpEeHME U 00001IEHNE.
Pemenue 3amay,
94 WLTIOCTPUPYIOLIUX CBA3H buGnnorexa [IOK
pHpyIo hitps://m.edsoo.ru/38a31139
MEXTy pa3InIHBIMU TEMaMH
Kypca
[ToBTOpenue n o6oOIIEeHHE.
Pemenue 3amay,
95 WLTIOCTPUPYIOIIUX CBA3H buGnnorexa [IOK
prpytott https://m.edsoo.ru/7382bcc4
MEXTy pa3InIHBIMU TEMAMH
Kypca
[ToBTOpeHue n 06oOIIEHHE.
Pemenue 3amay,
96 WLTIOCTPUPYIOIIUX CBA3H bubnnorexa [IOK
PHpyIOLL https://m.edsoo.ru/a4f457ea
MEXTy pa3InIHBIMU TEMAMH
Kypca
[ToBTOpenue u o6oOIIEeHHE.
Pemenue 3amay,
97 ALIIOCTPUPYIOIIUX CBI3U bubmmorexa [IOK
prpytott https://m.edsoo.ru/07e567¢l
MEXTy pa3TnIHBIMU TEMAMHU
Kypca
98 [ToBTOpeHue u 06001IeHUE. bubnmnorexa [JOK

Perenue 3amay,

https://m.edsoo.ru/8a4b94e4



https://m.edsoo.ru/8a4b94e4
https://m.edsoo.ru/07e567e1
https://m.edsoo.ru/7382bcc4
https://m.edsoo.ru/38a31139
https://m.edsoo.ru/f0e38fa3
https://m.edsoo.ru/a4f457ea

WUTIOCTPUPYIOIIMX CBSI3U
MEXy pa3InYHbIMU TEMAMHU

Kypca

[ToBTOpEeHue u 06001IEeHNE.
Pemenue 3amay,

99 WITIOCTPUPYIOIINUX CBS3U 1 bubmorexa HOK
pHpyIott https://m.eds00.1u/397d166b
MEXIy Pa3TuIHBIMA TEMaMH
Kypca
[ToBTOpEeHME U 00001IEHUE.
Pemenne 3amay,
100 WUTIOCTPUPYIOMINX CBS3H 1 bubmotera [IOK
pHpyIomt https://m.edsoo.ru/c60d778a
MEXIY Pa3IUuIHbIMH TEMaMH
Kypca
101 Wrorosast KOHTpoIbHAS 1 bubmuoreka [JOK
pabora https://m.edsoo.ru/fd50754a
[ToBTOpenue u o6oOIIEeHHE.
Perienue 3anau,
102 WITIOCTPUPYIOIIUX CBSA3U 1 bubmorexa HOK
pHpyIom https://m.edso00.ru/97117836
MEXIY pa3IuYHbIMH TEMAMHU
Kypca
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME



https://m.edsoo.ru/971f7836
https://m.edsoo.ru/fd50754a
https://m.edsoo.ru/c60d778a
https://m.edsoo.ru/397d166b

8 KUIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
| [Tapamienorpamm, ero Npu3HaKu U ] bubnnoreka [IOK
CBOMCTBA https://m.edsoo0.ru/8c2d0810
) [Tapamienorpamm, ero Npu3HaKu 1 1 bubnunoreka IIOK
CBOMCTBA https://m.edsoo.ru/0dbbebfb
3 [Tapamenorpamm, ero Npu3Haku U 1 bubnuoreka [JOK
CBOICTBa https://m.edsoo.ru/fb521d1b
4 [Tapannenorpamm, ero npu3Haku U i bubmmoreka [IOK
CBOICTBA https://m.edsoo.ru/dc674776
5 [Tapannenorpamm, ero npu3sHaku u 1 bubmuoreka [IOK
CBOMCTBA https://m.edsoo0.ru/4823807b
6 [IpsmoyroiapHUK, poMO, KBaIpar, 1 bubnuoreka [JOK
UX IPU3HAKH U CBOMCTBA https://m.edsoo.ru/8abc88a8
. [IpssmoyronpHUK, poMO, KBaJIpar, 1 bubmunoreka IIOK
UX IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/d6a662c9
g [TpsimoyronbHUK, poMO, KBajpar, | bubmuotexa [JOK
MX IIPU3HAKHU U CBOMCTBA https://m.eds0o0.ru/21884952
9 [IpssmoyronbHUK, poMO, KBaJIpar, | bu6mmoreka [IOK
WX TIPU3HAKHU U CBOMCTBA https://m.edsoo.ru/a6373aa2
10 CpenHsist TUHUS TPEYTOJIbHUKA 1 bubmorexa HOK
peit pey https://m.edsoo.ru/6elbcbbb
b K
11 CpenHsisi TMHUS TPEYTOJIbHUKA 1 nommorexa [O

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



https://m.edsoo.ru/6b23a4c3
https://m.edsoo.ru/a6373aa2
https://m.edsoo.ru/21884952
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12 Tpaneuus. PaBnoOenpennas bubnuorexa [JOK
Tpanenus, €€ CBOMCTBA U NMPU3HAKHU https://m.edsoo.ru/d61aa9d2
13 Tpaneuus. PaBHoOenpenHas bu6mmoreka [IOK
Tpaneuus, €€ CBOMCTBA U IPU3HAKU https://m.edsoo.ru/17f960ca
14 [IpsimoyronbHas Tpanenus bubmorexa [IOK
PAMOY patiett https://m.edsoo.ru/3375¢813
15 CpenHsist TMHUS Tpaneuu bubmorexa [JOK
ped pattelt https://m.edsoo.ru/7963a7f5
but6mmoreka [{OK
16 Teopema dareca https://m.edsoo.ru/342ea505
but6mmoreka [JOK
17 Teopena Gaseca https://m.edsoo.ru/a2402d2b
13 Teopema 0 TPONOPLMOHAIBHBIX bubnuotexa [JOK
OoTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema 0 mpOMOPLMOHATIBHBIX bubnuorexa [JOK
OTpe3Kax https://m.edsoo.ru/8eccc056
bu6mmoreka [IOK
20
Hentp mace TpeyrobHka https://m.edsoo.ru/9cbefO6c
| LleHTpaIbHO-CUMMETPUYHBIE bubnuorexa [JOK
¢burypsl https://m.edso0.ru/8578076a
” KonTponbhas padota no teme bu6mmoreka [IOK
"YeTplpEXyroabHUKN" https://m.edsoo.ru/bed0f9f3
” [TomoOue TpeyroibHUKOB, bubnuoreka [IOK
KOX(PPUITUEHT TOA00US https://m.eds00.ru/19400684
24 [TooOue TpeyrobHUKOB, bubnuoreka [IOK
KOA(PPUITUEHT TOA00HS https://m.edsoo.ru/21ebb50b
25 [Ipu3naku mo1oous TPeyroJbHUKOB brbmmorexa [TOK

https://m.edsoo.ru/bbf2c3a6



https://m.edsoo.ru/bbf2c3a6
https://m.edsoo.ru/19400684
https://m.edsoo.ru/bed0f9f3
https://m.edsoo.ru/8eccc056
https://m.edsoo.ru/b62d4c47
https://m.edsoo.ru/342ea505
https://m.edsoo.ru/7963a7f5
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https://m.edsoo.ru/d61aa9d2
https://m.edsoo.ru/21ebb50b
https://m.edsoo.ru/8578076a
https://m.edsoo.ru/9cbcf96c
https://m.edsoo.ru/a2402d2b
https://m.edsoo.ru/17f960ca

but6mmoreka [JOK

26 [TpusHaku noo00us TPEYTOIBHUKOB hitps://m.cdsoo.rw8dbl 1 £7
27 [Ipu3naku mo1oous TPeyroJbHUKOB ngg;;fg;ggge 411d5b
28 [Tpu3naku mo1o0us TPEYroIbHUKOB ngg;gf:;;gﬁ}fs 2d2193
29 [Ipu3Haku mogo0ust TPEYroJIbHUKOB ngi;;fg;gﬁg 3dc95]
30 [Ipu3naku no1odus TpeyroabHUKOB ngjﬁif;igﬁg d1d9d16
31 [Ipumenenue nonodust npu bu6mmoreka [IOK
pEIIEHNH TTPAKTUYECKHUX 3a]1a4 https://m.eds00.ru/d97b{297
1 [Ipumenenne nogo6us npu bu6nuoreka [IOK
PELIEHNH TPAKTUUECKHUX 3a/1a4 https://m.edsoo.ru/5b21c5aa
1 [Ipumenenue nogo6us npu bubnunoreka [IOK
peLIeHNH IPAKTUYECKHUX 3a1a4 https://m.edsoo.ru/e0d80738
14 [Tpumenenue noao0us mpu bubnuorexa [JOK
PEUICHUN MPAKTUYECKHUX 3a1a4 https://m.edsoo.ru/cacel7d8
35 [Tpumenenue noaoOus npu bubnuorexa [JOK
pEelIEeHUH TPAKTUYECKHUX 3a71a4 https://m.edsoo.ru/8717eeba
36 [Ipumenenue nonodust npu bu6mmoreka [IOK
pEIIEHNH TPAKTUUECKHUX 3a]1a4 https://m.edsoo.ru/d9159d9d
Beenenue nonsatus
37 npeoOpazoBaHus mo100us 1 bubmmorexa [TOK
HOJOGHEIX dHryp https://m.edsoo.ru/aaf7¢944
13 KonrtponbHast pabora o Teme bub6nnoreka [IOK
"TTogooue" https://m.edso00.ru/89¢3236d
39 IMougarue momaau. CeoiicTBa bubnmoreka [JOK



https://m.edsoo.ru/aaf7e944
https://m.edsoo.ru/cace17d8
https://m.edsoo.ru/e0d80738
https://m.edsoo.ru/d97bf297
https://m.edsoo.ru/8d1d9d16
https://m.edsoo.ru/23dc95f1
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IUIOIIa/Iel TeoMeTpudecKux puryp

https://m.edsoo.ru/7af5b92e

TToustue twomamamn. CBoicTBa

bubnuoreka [JOK

40
TUIOIIAJIEH TEOMETPUIECKUX PUTYP https://m.edsoo.ru/37a176c0

41 [Tonsitue momraau. CBoicTBa bubmuoreka [JOK
IUTOIAIeH TEOMETPUUYECKUX PUTYP https://m.edsoo.ru/6004265a
[Ipocreiiue hopmyisl s

47 IUIOLIAU TPEYTrOJIbHUKA, bubnunoreka [IOK
napasenorpaMma, pomoa u https://m.edsoo.ru/596a1d0e
Tpaneuuu
[Tpocreiimue hopMynbl 1ms

13 IUIOLIAU TPEYTrOJbHUKA, but6mmoreka [{OK
napasuiesiorpaMma, pomoa u https://m.edsoo.ru/f636del f
Tpaneuuu
[Ipocreitmue Gopmybl aiis

44 IO TPEYTOJIbHUKA, bubmuorexka [JOK
napajuiesorpamma, pomoa u https://m.eds00.ru/9732274d
Tpaneuuu
[Tpocreiimue hopMynbl s

45 IO TPEYTOJIbHUKA, bubnuorexa [JOK
napajuiesorpamma, pomoa u https://m.edso0.ru/e6458963
Tpaneuuu
[Ipocreiimue Gopmynst ans

46 IUIOIIA/I TPEYTOJIbHUKA, bu6mmoreka [IOK
napajuiesorpamMmma, pomoa u https://m.edsoo.ru/0b18fc61
Tpaneuuu

47 [Ipocreiimme Gopmyst as bu6mmoreka [IOK

IUTOLIA ! TPEYTOJIbHUKA,
napajuieJiorpaMma, pomoa u

https://m.edsoo.ru/eb691e04
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Tpanenuu

[pocreiimme hopmMymbl s
IUTOIIA ! TPEYTOJIbHUKA,

bubnuoreka [JOK

48
napajiesorpamma, pomoa u https://m.edsoo.ru/8b93cfba
Tpaneuuu
[pocreiimme hopmymbl s
49 IUIOIIA/I TPEYTOJIbHUKA, bub6muoreka [IOK
napasuieJiorpaMma, pomoa u https://m.edsoo.ru/c35544d
Tpaneuuu
[Ipocteiimme hopmMyibl s
IUIOLIAU TPEYTrOJIbHUKA, bub6nunoreka [IOK
50
napasuiesiorpaMma, pomoa u https://m.edsoo.ru/a3f9beld
Tpaneuuu
bub6nuoreka [JOK
1 II
> JOMIA/H MOAO0OHEIX uryp https://m.edsoo.ru/d863 834
Bbubnuoreka [JOK
2 II
> O NOROOHBIX PuryP https://m.edsoo.ru/2383022¢
bu6mmoreka [IOK
IT
>3 JOWAIH MOAOOHBIX GHryp https://m.edsoo.ru/See2a7d4
54 KonTponbhas pabora no teme bu6mmoreka [IOK
"ITinomans" https://m.eds00.ru/05f10573
bubmuoreka [JOK
T I1
39 copema ITugparopa https://m.edsoo.ru/7f631f27
56 [Ipumenenue Teopemsl [ludaropa bu6mmoreka [IOK
MIPH PEUICHUH ITPAKTUUYECKUX 3a7a4 https://m.edsoo.ru/4829510
57 [Tpumenenue Teopems [Iugaropa bu6muoreka [IOK
IIPY pELIEHUU IIPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/a9fbd79b
58 [Ipumenenue Teopemsl [Tudaropa bubnmnoreka [JOK



https://m.edsoo.ru/4829510
https://m.edsoo.ru/7f631f27
https://m.edsoo.ru/05f10573
https://m.edsoo.ru/5ee2a7d4
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IIPU PEIIeHUH MPAKTUYECKUX 3a/1a4

https://m.eds00.1ru/3962501fc

[Ipumenenue teopemsl [ludaropa

bubnuoreka [JOK

59
MIPH PEUIEHUH TPAKTUYECKUX 3a10a4 https://m.edsoo.ru/ec94e892
60 [Mpumenenne Teopems [Tudaropa bubnmnoreka [JOK
IIPU PELICHUHU IIPAKTUYECKUX 3a1a4 https://m.edsoo.ru/cb69a011
61 [IponoprroHanbHbIE OTPE3KH B bubnunoreka IIOK
HIPSAMOYTOJIbBHOM TPEYTOJIbHUKE https://m.edsoo.ru/012ee582
2 [IponopiimoHaabHbIE OTPE3KHU B bubmuoreka [JOK
MPSIMOYTOJIBHOM TPEYTOJIBHUKE https://m.edsoo.ru/al5549ea
63 [IponopuroHanbHbIE OTPE3KHU B bubmmoreka [IOK
NIPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/lecbc886
64 [IponopuiroHalibHbIE OTPE3KHU B bubnuoreka [IOK
IPAMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
65 [IponopuroHanbHbIE OTPE3KU B bubnumoreka [IOK
HIPSAMOYTOJIBHOM TPEYTOIbHUKE https://m.edsoo.ru/861dfd7f
66 [IponopuroHanbHbIE OTPE3KH B bubmunoreka IIOK
HIPSMOYTOJIBHOM TPEYTOIbHUKE https://m.edsoo.ru/c024ef14
Cunyc, KOCUHYC, TAHT€HC U
67 KOTaHI€HC OCTPOTO yria Bubmorexa TIOK
P Y https://m.edsoo.ru/132b4ef6
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
68 KOTaHT'€HC OCTPOTo yria bubnnorexa LIOK
P Y https://m.edsoo.ru/f089efb9
IPSMOYTOJIBHOTO TPEYTOJIBHUKA
CuHyc, KOCUHYC, TAHT€HC U
69 KOTAHT'€HC OCTPOTro yria bubmiorexa LIOK
P Y https://m.edsoo.ru/b41c27{9
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
70 Tpuronomerpudeckue QyHKIHHA bubnmoreka [JOK
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yrioB B 30°, 45° u 60°

https://m.edsoo.ru/f64cb9cb

Tpuronomerpuueckue GyHKIUU

bubnuoreka [JOK

71
yrioB B 30°, 45° u 60° https://m.edsoo.ru/6b294349
KonrponbHas pabora o Teme
72 "Teopema [Tudaropa u Hauana bubmmorexa [IOK
P | p https://m.edsoo.ru/a9db1{7a
TPUTOHOMETPUHU
73 Bnucannsie U 1ieHTpaIbHBIE YIIIBI bubnnorexa LIOK
HEHTP y https://m.edsoo.ru/ae5890d
74 Brmcanurnie 1 neHTpaibHbIE YIVIBI buGnnorexa LIOK
HEHTP y https://m.edsoo.ru/d0233fa0
75 BrmcanHbie ¥ neHTpaIbHBIE YIVIBI bubmorexa LHOK
HEHTP yr https://m.edsoo.ru/ccaee9b0
76 Bruicannble 1 nieHTpaiabHbBIE YIIIBI bubnmnorera [IOK
HeHTp y https://m.edsoo.ru/1d342414
77 Yron Mexay KacaTeJbHOU 1 bu6mmorexa [IOK
XOpI01 https://m.edsoo.ru/775efa2f
73 VYron Mexay KacaTelIbHOU U bubmmoreka [JOK
Xopaou https://m.edsoo0.ru/09166b3d
79 VYTIIbl MEXIY XOPAAMUA U CEKYIIIUMU buGnnorexa LIOK
ALy XOpAt ym https://m.edso0.ru/022e729¢
80 VTIBI MEXIY XOPAAMA U CEKYIITUMU bubnmorera [TOK
Ay XOpAt ym https://m.edsoo.ru/84a32a80
81 Brircannbie u onmMcaHHBIS bubmuoreka [JOK
YeTHIPEXYTOTbHUKHA https://m.edsoo.ru/734d8ad9
2 Brrcannbie 1 onIMCaHHbBIE bubnuoreka [JOK
YETBIPEXYTOTbHUKHA https://m.edsoo.ru/aa6clad6
3 CBoiicTBa U NpU3HAKKU BIMCAHHOTO bubnmnoreka [JOK

YEeTBIPEXYTOJIbHUKA

https://m.edsoo.ru/fe14a853
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https://m.edsoo.ru/775efa2f
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https://m.edsoo.ru/f64cb9cb

%4 CBolicTBa ¥ NPU3HAKH BIIMCAHHOTO bubnuorexa [JOK
YeThIPEXYTOIBHUKA https://m.edso0o.ru/60435d9b
CaolicTBa U IPU3HAKKU BIMCAHHOTO bu6mmoreka [IOK

85 "

YETBIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
CBolicTBa ¥ IPU3HAKY BIMCAHHOTO bubnuoreka [IOK

86 N
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3

%7 B3anMHOe pacnonoxeHue 1Byx bubnunoreka [IOK
OKPY’KHOCTEHN https://m.edsoo.ru/420d844e

28 B3anmMHOe pacnionoxeHue 1Byx bubmuoreka [JOK
OKPYHOCTEH https://m.edsoo.ru/42da862

but6mmoreka [{OK

89 K i

ACANHE ORPYHOCTEN https://m.edsoo.ru/4cbf4{f9
bu6nmoreka [IOK
0 K i

? acatiie oKpy KHoCTen https://m.edsoo.ru/52dcbe7d

91 OO01mue KacaTeNnbHbIE K IBYM but6mmoreka [JOK
OKPYKHOCTAM https://m.edsoo.ru/d2151a62
KonTponbHas pabora 1o Teme

92 "VTII1bl U 4ETBIPEXYTOJIBHUKHI bubmmorexa TIOK

pexy " https://m.eds00.ru/26055342
CBSI3aHHBIE C OKPY>KHOCTBIO
[ToBTOpeHue u 060061IEeHNE.

93 Pemenue 3amad, MILTIOCTPUPYIOIITIX bubnmoreka [JOK
CBSI3U MEXKAY Pa3IUYHBIMU TEMaMU https://m.edsoo.ru/74d89ab9
Kypca
[ToBTOpEeHue u 060061IEHNE.

94 Pemenue 3amay, WILTIOCTPUPYIOIITIX bubmmoreka [JOK
CBSI3U MEXAY Pa3IMYHbIMU TEMaMU https://m.edsoo.ru/6d05bcd8
Kypca

95 [ToBTOpeHue u 06001IEeHNE. bubmmoreka [JOK



https://m.edsoo.ru/6d05bcd8
https://m.edsoo.ru/74d89ab9
https://m.edsoo.ru/26055342
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https://m.edsoo.ru/420d844e
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https://m.edsoo.ru/60435d9b

Pemenue 3anay, HUTIOCTPUPYIOLIUX
CBSI3M MEXKIY Pa3IMYHBIMU TEMaMU

Kypca

https://m.edso00.ru/51013847

[ToBTOpeHue u 06061IEHNE.
Pemenne 3a1a4, WUTIOCTPUPYIOLITIX

bubmnoreka [JOK

%6 CBS3U MEXKAY Pa3IUYHbBIMU TEMaMU https://m.edsoo0.ru/248181a0
Kypca
[ToBTOpenue u o6oodIICHNE.
97 Pemienue 3amad, WILTIOCTPUPYIOIITUX bubnmnoreka [JOK
CBSI3M MEXKIY Pa3INYHBIMHA TEMAMU https://m.edsoo.ru/dad15fde
Kypca
[ToBTOpeHue u 06001ICHNE.
08 Pemienue 3aiau, MILTIOCTPUPYIOIITUX bubnmnorexa [JOK
CBSI3U MEXIY pPa3IMYHBIMUA TEMaMU https://m.eds00.1ru/6a69702b
Kypca
[ToBTOpeHue u 06001ICHNE.
99 Pemenue 3aga4, WILTIOCTPUPYIOLIUX bubnmnorexa [JOK
CBSI3U MEXIY pa3INYHBIMUA TEMaMU https://m.edsoo.ru/0f5b4b87
Kypca
[ToBTOpeHue u 06001IeHNE.
100 Pemenue 3aga4, WILTIOCTPUPYIOLIUX bu6muoteka [HOK
CBSI3U MEXIY pa3INYHBIMUA TEMaMU https://m.edsoo.ru/7942fc3c
Kypca
bu6nmoreka [JOK
101 Hrorosas KoHTpoNIbHAs paboTa hitps://m.eds0o.ru/c2695¢10
102 [ToBTOpenue u o6o0IIEeHHE. bub6muoreka [IOK

Pemenue 3anay, HUTIOCTPUPYIOLIUX
CBSI3U MEXKIY Pa3IMUHBIMU TEMaMHU

https://m.edsoo.ru/b4981045
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Kypca

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOTPAMME

102




9 KUIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
| CuHyc, KOCUHYC, TAHT€HC YIJIOB OT | bubnmnoreka [JOK
0 mo 180° https://m.eds00.ru/33005d2b
) OCHOBHOE TPUTOHOMETPUUYECKOE 1 bu6muoteka [IOK
TOXKIECTBO https://m.edsoo.ru/aba8dd52
3 DopMynasl NpUBEACHUS 1 bubmorexa LOK
pMY puBel https://m.eds00.ru/98813486
bubmmoreka [JOK
4 () 1
OPMYJIbL IPUBCACHHA https://m.edsoo.ru/e00324ad
5 Pewenne tpeyronbHuKoB. TeopeMa 1 bubmuoreka [IOK
KOCHUHYCOB https://m.edsoo.ru/9738e456
6 Pemenue tpeyronpHukos. Teopema | bubnuotexa [JOK
KOCUHYCOB https://m.edsoo.ru/d934a6e6
but6mmoreka [{JOK
7 Teopema cunycos I https://m.eds00.ru/820ebf06
8 Teopema cuaycoB 1 bubmorexa LOK
P y https://m.eds00.ru/000dd68f
Peienue npakTuueckux 3aaad ¢
9 HCITOJIb30BAHUEM TEOPEMBI 1 bubmorexa LOK
P https://m.edsoo.ru/da65db4c
KOCHHYCOB ¥ TEOPEMBI CHHYCOB
Pemienue npakTuyeckux 3aaay ¢
10 HCITOJIE30BAHUEM TEOPEMBI 1 buommorexa HOK
P https://m.edsoo.ru/ed170337
KOCHHYCOB M TEOPEMBI CHHYCOB



https://m.edsoo.ru/ed170337
https://m.edsoo.ru/820ebf06
https://m.edsoo.ru/d934a6e6
https://m.edsoo.ru/9738e456
https://m.edsoo.ru/98813486
https://m.edsoo.ru/aba8dd52
https://m.edsoo.ru/da65db4c
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https://m.edsoo.ru/33005d2b

Pemenne IMPAKTUYCCKUX 3aaa4 C

11 HUCIOJIL30BAHUEM TEOPEMEI bubmorera [JOK
p https://m.edsoo.ru/fd237192
KOCHHYCOB M TEOPEMbI CHHYCOB
Pemenue npakTuyeckux 3aaay ¢
12 HICIIOJIB30BAaHUEM TEOPEMBI bubmorexa HOK
p https://m.eds00.ru/66b247d5
KOCHHYCOB U TEOPEMBI CHHYCOB
Tpuronomerpuueckue HOpPMYIILI
13 JII)SI IUIOLIIA, II; Tpe romill)mlzcay bubmorexa HOK
a Hanu Tpey ’ https://m.eds00.ru/009bf17¢
napajiesorpamma
Tpuronomerpuueckue GopMyIib
14 JI;I IJIOIIA IET € roninrl)cay bubmmorexa [JOK
a Hanu Tpey ’ https://m.edsoo.ru/3479efa2
napajieraorpamma
Tpuronomerpuueckue GoOpMyIIbI
15 Jljﬂ IJIOIIA IET € romill)miay bubmmorexa [TOK
a Haj1 Tpey ’ https://m.edsoo.ru/c9e4273f
napajieiaorpamma
Tpuronomerpuueckue HOPMYIILI
16 JI'I)}I IJIOIIA, IET e ronfl)miay bubmorexa TIOK
o Hanu Tpey ’ https://m.edsoo.ru/35e8ab1f
napa’suiesiorpaMma
but6mmoreka [JOK
17 Dopmyna I'epona https://m.edsoo.ru/ad8e9d59
bubnuoreka [JOK
18 o T
OpMyJia 1 cpoHa https://m.edso0.ru/8tb80467
bu6nuoreka [JOK
19 o T
OpMyJia L epoHa https://m.edsoo.ru/03b9324¢
20 ®opmyiia IIOWAAN BBITYKJIOTO bubnmoreka [JOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/e20462b0
)1 ®opMyia MIOMIAIN BBITYKIOTO but6mmoreka [JOK

YeThIPEXYTOJIbHUKA

https://m.edsoo.ru/1b3f8284
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” Kontponbhas pabota no teme bubnuorexa [JOK
"Pemenue TpeyroJbHUKOB" https://m.edsoo.ru/71316455
” Xoppl ¥ 10J1I00HBIE TPEYTOJIBHUKN bu6mmoreka [IOK
B OKPYXHOCTH https://m.edsoo.ru/deeSbl11d
24 TeopeMa 0 IpoU3BEACHUU OTPE3KOB bubnmnorexa [JOK
XopXx https://m.edso00.ru/9a6b9583
25 Teopema 0 IpOU3BEACHUN OTPE3KOB bu6mmoteka [{IOK
XopAa https://m.edsoo.ru/3280910d
2% TeopeMsbl 0 Mpon3BEIEHUN bubmuoreka [JOK
OTPE3KOB CEKYIIUX https://m.edsoo.ru/7c74ebdb
Teopemsl 0 pou3BeeHUN bu6mmoreka [IOK
27
OTPE3KOB CEKYIIUX https://m.edsoo.ru/ccdb3092
28 Teopema 0 KBaspaTe KacaTeabHON bubmmoreia LIOK
p P https://m.edsoo.ru/3cde33ca
29 Teopema 0 KBajipaTe KacaTeabHOMI bubmmoreia LIOK
p AP https://m.edsoo.ru/d6df6c82
but6mmoreka [JOK
30 Teopemer Henet u Menemas https://m.edsoo.ru/f2218dfa
bubmuoreka [JOK
1 T 4 M
3 COPEMBL HeBRI 1 MeHETa https://m.edsoo.ru/a463clbc
bubnuoreka [JOK
2 T 4 M
3 COPEMBI HEBbL It Meterad https://m.edsoo.ru/ela81aa9
bubmnoreka [JOK
IT
33 OFITHE O ToMOTETHH https://m_.edsoo.ru/14¢624fd
34 KonTponbhas padota no teme bu6mmoreka [IOK
"ITonobue TpeyroiabHUKOB" https://m.edsoo.ru/15177855
35 YpaBHEHHE NPSIMOI HA MIJIOCKOCTH. bubmmoreka [JOK

YrnoBoit koapUIHMEHT 1

https://m.edsoo.ru/2dcfad6b
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CBOOOHBIN WIEH, X
r€OMETPUUYECKUN CMBICIT

YpaBHEHHE NPSIMOI HA TIJIOCKOCTH.

VYrnoBoii ko3 unreHT u

Bbubnuoreka [JOK

36
CBOOOHBIN WICH, X https://m.edsoo.ru/fa4fb1b3
r€OMETPUUYECKUN CMBICIT
[TapannenpsHOCTD U
37 MEPICHINKYIIPHOCTD IIPSIMBIX bubmmorera [IOK
PHCHIHIY P p https://m.eds00.1u/6d686658
(depe3 yriioBoit ko3 duireHr)
bubnuoreka [JOK
38 YPaBHEHHC OKPY)KHOCTH https://m.edsoo.ru/1658a6fd
Haxoxnenue nepeceyeHuit
39 OKPY’KHOCTEH U NPSIMBIX B bubmorexa LIOK
Py p https://m.edsoo.ru/36de713a
KOOpJIMHATAX
Haxoxnenue nepeceuenui
40 OKPYKHOCTEH M IIPSMBIX B bubmorexa [IOK
Py p https://m.edso00.ru/5777b234
KOOpJIMHATAX
dopMya pacCTOSHUA OT TOYKH 10 bubnunoreka IIOK
41 .
pAMOM https://m.edsoo.ru/5ffdeecd
IInomans napamieaorpaMma B
42 KOO mI/IHaTaf HOH}ITI:S 00 bubmorexa TIOK
P > https://m.edsoo.ru/19f84dae
OPUEHTHUPOBAHHOM TIOMIA N
[Ipumenenre MeToaa KOOpANHAT B
43 MPaKTHYECKU-OPUESHTUPOBAHHBIX bubmorexa [JOK
P p p https://m.edsoo.ru/7b10a3a5
reOMETPUYECKHUX 3a/lavax
44 KonTponbhas padbota no teme bu6mmoreka [IOK
"Metoxa koopauHaTt" https://m.edsoo.ru/b1271082
45 BekTops! Ha 110CKOCTH bubnmoreka [JOK



https://m.edsoo.ru/b1271082
https://m.edsoo.ru/7b10a3a5
https://m.edsoo.ru/5777b234
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https://m.edsoo.ru/bd9a630e

CrnosxeHne U BEIYUTAaHHUE BCKTOPOB

bu6mmoreka [IOK

46 —
HpaBHia TpEYToIbHIKA https://m.edsoo.ru/193ca346
napajuienaorpamma
CrnosxeHue 1 BBIYMTAHNE BEKTOPOB Bt 1OK
noiroTeKa
47 —
MpaBHIIa TPEYTOTLHIKA H https://m.edsoo.ru/01d8ebal
napasuieJorpaMma
48 YMHOKEHUE BEKTOpa Ha YUCJIIO bubmorexa HOK
https://m.edsoo.ru/e540d478
bu6mmoreka [IOK
49 K
OCOPAUHATHL BEKTOpa https://m.eds00.ru/2278518f
CrnosxeHue 1 BBIYUTaHUE BEKTOPOB, Bt OK
50 YMHOKE€HHE BEKTOpA Ha YHCJIO B htI;Isz-I/I;Ir?qT:cIl(si)cI)_[ru/c492667b
KOOpAUHATAX T '
CrnosxeHue 1 BBIYUTAHUE BEKTOPOB, Bt OK
51 YMHOKEHHME BEKTOpPA Ha YHUCIIO B htI;Isz']/I;IriT:;(sillru/256Oab87
KOOpANHATAX T '
5 [IpumeneHne BeKTOpOB B (hU3HKeE, bu6muoreka [IOK
LIEHTP Macc https://m.edsoo.ru/1cfb8928
53 [TonsTre o 6a3uce (Ha MIOCKOCTH). bubmuoreka [JOK
Pa3znoxxeHus BEKTOPOB 110 6a3ucy https://m.eds00.ru/757b9b30
54 [Tonsitue o 6a3uce (Ha MIOCKOCTH). bubnuorexa [JOK
Pa3noxxeHus BEeKTOpOB 1o 0azucy https://m.edsoo.ru/cfe5295¢
55 [Tonsitue o 6a3uce (Ha MJIOCKOCTH). bubnuorexa [JOK
Pa3noxxeHus BeKTOpoOB 1o 0azucy https://m.edsoo.ru/e1a50237
56 CkansipHO€ TpOU3BEICHNE bubmuorexa [JOK

BEKTOPOB, TEOMETPUYECKUIN CMBICII
Y BBIPAKCHHE B JIEKAPTOBBIX

https://m.edsoo.ru/atb9a2a0
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KOOpJIMHATaX

JucTpuOyTHBHOCTD CKAJIIPHOTO bu6muoreka [IOK
57
MPOU3BEACHUS https://m.edsoo.ru/0Obcd3387
53 CkansipHoe Mpou3BeICHUE U bubnmnoreka [JOK
MPOELIMPOBAHUE https://m.edsoo.ru/0f16f5da
[IpuMeHeHue cKkasipHOTrO
59 MPOMU3BEACHUSA BEKTOPOB JIJIst bubmmorexa [IOK
P A POB A& https://m.edso0.ru/9d7b1240
HAXOKJEHUS JUIMH U YIJIOB
[IpumMeHeHure cKaIsipHOTO
60 MIPOM3BENECHUS BEKTOPOB IS bubmmorexa ITOK
p A POB I https://m.eds00.ru/99791584
HAXOKJEHUs JUIMH U YIJIOB
[IpumeHeHune cKaasipHOTO
61 MIPOM3BENECHUS BEKTOPOB IS bubnmorera [TOK
p A POB 1 https://m.edso0.ru/894c¢1248
HaxO0JCHUS JIJTUH U YTJIOB
Pemenne reomeTpuueckux 3aaad ¢
62 ITOMOIITBIO CKAJIIPHOTO bugmorexa HOK
= p https://m.edsoo.ru/e572abc0
MIPOU3BEICHUS
Pemenne reomeTpuueckux 3aaad ¢
63 MMOMOIIIBIO CKaJIIPHOIO bubmorexa LIOK
B p https://m.edsoo.ru/75a5e¢4a7
MIPOU3BEICHUS
64 KonrponbHas pabora o Teme bubnumoreka [IOK
"BekTops!" https://m.edsoo.ru/55678a9d
65 [IpaBuUsIbHBIE MHOTOYTOJIBHUKH, bubmunoreka LIOK
BBIUHMCJICHHE UX DJIECMEHTOB https://m.edsoo.ru/5a4341db
66 [IpaBuIBHBIE MHOTOYTOJIBHUKH, bubmuorexa [JOK
BBIYHCJICHUE UX DJIEMCHTOB https://m.edsoo.ru/2517463d
67 [IpaBunbHbIE MHOTOYTOJIBHUKH, bu6mmoreka [IOK

BBIYHMCIICHHUE UX 3JICMCHTOB

https://m.edsoo.ru/9f7cc71d
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68 [IpaBunIBHBIE MHOTOYTOJIBHUKH, bubnuorexa [JOK
BBIUNCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/al 6f6e98
69 Yucno © v 1MHa OKPYKHOCTH bubmmoreia LIOK
s Py https://m.edsoo.ru/78b4dc48
70 Ywucno m 1 1juHa OKPYKHOCTH Bubmrorexa LIOK
g Py https://m.edsoo.1ru/825¢73¢7
71 JlmiHa 1yTH OKpY>KHOCTH bubmmorexa LIOK
Ay Py https://m.edso00.ru/3¢298319
bubmmoreka [JOK
2
7 Jlnmka Jtyri OKpYKHOCTH https://m.edsoo.ru/4eb621fb
73 Panuannas mepa yria bubmorexa LIOK
A pay https://m.edsoo.ru/d3b68dca
bubmuorexa [JOK
74 P
afHaHtai Mepa yria https://m.edsoo.ru/e97f0369
75 [Inomanp kpyra u ero 3J€MeHTOB bu6mmorexa [IOK
(cexTopa u cerMeHTa) https://m.edsoo.ru/b73a7f0b
76 [lomaae kpyra u €ero 3J€MEHTOB bubnmnorexa [JOK
(cexTopa u cerMeHTa) https://m.edsoo.ru/10a2b760
77 [Imomanes Kpyra u €ro 3J€MEHTOB bubnunoreka [IOK
(cexTopa u cerMeHTa) https://m.edso0.ru/0d98bb54
Brruucnenue nepuMeTpoB u
78 iomazaei Guryp, BKIHOYAROIINX Bubmrorexa LIOK
e M B https://m.edso00.ru/1f673d06
JJIEMEHTHI KpyTa
Brruucnenue nepumMeTpoB u
79 wiomazaei Guryp, BKIHOYAIOIINX bubnrorexa LIOK
tas M B https://m.edsoo.ru/adbcd171
AJIEMEHTHI KpyTa
20 KonTponbnas no reme "J{nuna bu6mmoreka [IOK

OKPY’KHOCTH M IuIomaap kpyra'

https://m.edsoo.ru/0353e638
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but6mmoreka [JOK

81 Henrparbras cummerpus https://m.edsoo.ru/e63{f8{2
%) LleHTpalbHO-CUMMETPHUYHBIE bubmuoreka [JOK
¢burypsl https://m.edsoo.ru/5dbbfd1f
bubnuotexa [JOK
83 Hosopor https://m.edsogru/a59548ae
bubmuorexa [JOK
84 Oceas cummeTpua https://m.edsocl)_.[ru/deSfl903
[ToBTOpenue u 06001IIEeHNE.
25 Pemenue 3aga4, WITIOCTPUPYIOLIUX bu6muoteka [IOK
CBSI3U MEXIY Pa3INYHBIMUA TEMaMU https://m.edsoo.ru/46bcel128
Kypca
26 ®urypbl, CHMMETPUYHBIE bubmuoreka [JOK
OTHOCHUTEJIBHO HEKOTOPOM OCH https://m.edsoo.ru/a6b0094b
. bubnuotexa [JOK
87 HMapannenbHpiii neperoc https://m.edsocf.lru/ 3b681983
88 IloHsTHE ABMKEHHUS U €TI0 CBOMCTBA bubnmorexa [IOK
https://m.edsoo.ru/4bda89ea
bubmmoreka [JOK
89 Pasenctso duryp https://m.edso:)_.[ru/aba7d464
[IposiBneHusi cuMMeTpuu B
90 IIPUPOJIE, )KUBOIINUCH, CKYJIBIITYpE, bubmmorexa LIOK
https://m.edsoo0.ru/92b823fd
ApXUTEKTYype
91 KoMnoszumuu nBrmkeHuH bubnuorexa [JOK
(mpocreiiue npuMepsl) https://m.edsoo.ru/2a4a2ba8
92 [ToBTOpEeHHE U 000O0IICHUE. but6mmoreka [JOK

Pemenue 3anay, HUTIOCTPUPYIOLIUX
CBSI3M MEXKAY PA3IMYHBIMU TEMaMU

https://m.edsoo.ru/efefea93



https://m.edsoo.ru/efefea93
https://m.edsoo.ru/2a4a2ba8
https://m.edsoo.ru/aba7d464
https://m.edsoo.ru/3b681983
https://m.edsoo.ru/46bce128
https://m.edsoo.ru/de5f1903
https://m.edsoo.ru/e63ff8f2
https://m.edsoo.ru/92b823fd
https://m.edsoo.ru/4bda89ea
https://m.edsoo.ru/a6b0094b
https://m.edsoo.ru/a59548ae
https://m.edsoo.ru/5dbbfd1f

Kypca

[ToBTOpEeHue u 06001IEHNE.
Pemenue 3a1a4, WUTIOCTPUPYIOLINX

bubnuoreka [JOK

93 CBSI3M MEXKIY Pa3INYHBIMA TEMAMU https://m.edsoo.ru/c58e409¢
Kypca
[ToBTOpenue u o6oOIIEHHE.

94 Pemrenue 3aiay, WILTIOCTPUPYIOITUX bubnmnoreka [JOK
CBSI3M MEXIY pPa3IMYHBIMUA TEMaMU https://m.edsoo.ru/54d14267
Kypca
[ToBTOopenue u o6o0IIEeHHE.

95 Pemienue 3amay, WILTIOCTPUPYIOITUX bubnmnoreka [JOK
CBSI3U MEXKAY pa3IMYHBIMU TEMaMU https://m.edsoo.ru/a78455¢5
Kypca
[ToBTOpenue u o6o0IIEeHHE.

96 Pemenue 3aga4, WILTIOCTPUPYIOLIUX bubnmnorexa [JOK
CBSI3U MEXIY pa3INYHBEIMUA TEMaMU https://m.edsoo.ru/2e7695cf
Kypca
[ToBTOpEeHME M 00OOIICHNE.

97 Pewienue 3amay, MILTIOCTPUPYIOIIUX bubmuoteka [IOK
CBSI3U MEXAY Pa3IMYHBEIMHA TEMaMU https://m.edsoo.ru/6383d98a
Kypca
[ToBTOpEHHE M 000OIICHUE.

08 Pemenue 3amay, MILTIOCTPUPYIOIINX bubmuoreka [JOK
CBS3U MEXKY Pa3IUYHBIMU TEMaAMU https://m.edsoo.ru/89¢5365f
Kypca

99 [ToBTOpEeHHE 1 0000IICHUE. bubnuotexa [JOK

Pemenue 3anay, HUTIOCTPUPYIOLIUX
CBSI3M MEXKIY PA3IMYHBIMU TEMaMHU

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



https://m.edsoo.ru/0dcedaf1
https://m.edsoo.ru/a78455c5
https://m.edsoo.ru/54d14267
https://m.edsoo.ru/89c5365f
https://m.edsoo.ru/6383d98a
https://m.edsoo.ru/2e7695cf
https://m.edsoo.ru/c58e409e

Kypca

[ToBTOpEeHue u 06001IEHNE.

Pemenue 3amad, WILTIOCTPUPYIOIITIX bubnmnoreka [JOK
100 1
CBSI3M MEXKIY Pa3INYHBIMA TEMAMU https://m.edsoo.ru/27b735¢9
Kypca
bubmuoreka [JOK
101 Hroroas xoHTposbHas paboTa 1 hitps-/m.edsoo.rw/073bef5d
[ToBTOpEeHue u 060061IEHNE.
102 Pemenue 3ama4, WILTIOCTPUPYIOIITIX | bubmmoreka [JOK

CBsA3U MCXKY PAa3IMYHBIMA TCMaMH
Kypca

https://m.edsoo.ru/1852817¢

OBIIEE KOJIMYECTBO YACOB ITO
[NPOT'PAMME

102



https://m.edsoo.ru/27b735e9
https://m.edsoo.ru/1852817e
https://m.edsoo.ru/073bcf5d




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOUN ITPOI'PAMMBI

7 KIIACC

Kon
NnpoBepsieMor
0 pe3yJibTaTa

6

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'O 00111€er0 00pa30BaHUs

I'eomerpus

6.1

Pacnio3naBaTh M3yueHHbIE TE€OMETpUYECKHE (UTYpBI, ONpEAeNsATh HX
B3aMIMHOE DACIIOJIOKEHHE, U300pakaTb TreoMeTpuueckue (Urypsl,
BBITIOJHATH YEPTEXKHU 110 YCIOBUIO 331a4u. MI3MepsTh TMHENHHbIE U YTIIOBbIE
BeIMYMHbI. PemaTh 3a1ayu Ha BBIYMCIEHHE JUIMH OTPE3KOB U BEIUYHH
YTJIOB

6.2

Jenate rpyOyio OLIEHKY JMHEHHBIX W YTJIOBBIX BEJIMYMH IPEAMETOB B
peanbHOM KU3HM, Pa3MEpPOB NMPUPOIHBIX 00bEKTOB. PaznnuaTh pazMepsl
3TUX 0OBEKTOB I10 NMOPAJKY BETHUUHBI

6.3

CTpouTh 4epTeKU K FTEOMETPUUECKUM 3a]1a4aM

6.4

ITonb30BaTbcsd NpPU3HAKAMM DPABEHCTBA TPEYTOJIBHUKOB, HCIIOIb30BAThH
IIPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJBHUKOB IPU PEIICHUU
3a1a4

6.5

HpOBOI[I/ITB JIOTHYCCKHUEC pacCyxaACHUus C HCIIOJIBb30BaHHUEM
reoOMCTPpHUICCKUX TCOPEM

6.6

ITons30BaThCA IMPpHU3HAKAMH PAaBCHCTBA IMPAMOYI'OJbHBIX TPCYTrOJIbHHUKOB,
CBONMCTBOM MCOUAHBI, HpOBGI[éHHOﬁ K THIIOTCHY3C IPAMOYIOJbHOI'O
TPEYTOJIbHUKA, B PCHICHUH T'COMETPUICCKUX 3aaaY

6.7

Omnpenenste NapaieIbHOCTh MPSAMBIX C TOMOIIBIO YTIJIOB, KOTOpPbIE
oOpa3yer ¢ HuUMHU cekymas. OmnpeneisTh MapajuleNbHOCTh HPSIMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSHUI OT TOYEK OJHOW MPSIMOM JO TOYEK
JIPyTON MPpSAMOit

6.8

Pemate 3amaun Ha kieT4yaToi Oymare

6.9

[IpoBOAUTH BBIUMCICHUS U HAXOAUTH YUCIOBbIE U OYKBEHHBIEC 3HAUCHUS
YIJIOB B TE€OMETPUYECKUX 3aJa4ax C MCIIOJb30BAaHUEM CYMMBI YIJIOB
TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB yTJI0B, 00Pa30BaHHBIX MPHU
MEPECEUCHUM JBYX TNApaUICNIbHBIX TMPSAMBIX CceKyumerd. Pemartpb
MPAKTUYECKUE 33/1a4M HA HAXOXKJECHHUE YTII0B

6.10

Bnagers MOHATHEM Ie€OMETPUUYECKOTO MECTa TOYEK. YMETh OINpPEAEIATh
OUCCeKTpUCY yIJla W CEepeAMHHBIA MEPHeHAMKYJSP K OTPe3Ky Kak
reOMETPUUYECKHE MECTA TOUEK




6.11

DopMyIUpPOBaTH ONPEEICHUS OKPYKHOCTH U Kpyra, XOp/bl U JUameTpa
OKpPY’KHOCTH, TOJIb30BaThCS MX CBONCTBaAMH. YMETh MPHUMEHSTHh 3TH
CBOMCTBA P PEIICHUU 3a7a4

BrageTs moHsTHEM ONMUCAHHON OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh
Haxonuth €€ meHTp. [lonmp3oBarbest dakTamMu O TOM, YTO OMCCEKTPHCHI

6.12 YIJIOB TPEYTrOJbHUKA TEPECEKaloTCs B OJHOM TOYKE, U O TOM, YTO
CepeIHHbIE NMEPIEHIUKYIISPbl K CTOPOHAM TPEYTroJbHUKA IePECeKatoTCs
B OJIHOHM TOYKE
Brnanets noHsTHEM KacaTeabHONW K OKPY’KHOCTH, IIOJIb30BATHCS TEOPEMOM
6.13 O NEePIEHANKYJIIPHOCTU KacaTeJIbHOW U paanyca, IPOBEAEHHOIO K TOUKE
KacaHus
6.14 ITonp30BaTbcs  MPOCTEHIIMMM ~ IE€OMETPUYECKMMH  HEpPaBEHCTBAMH,
' MIOHMMATb UX NMPAKTUYECKUI CMBICI
6.15 IIpoBOAUTH OCHOBHBIE TEOMETPUUYECKUE TOCTPOCHHUS C TOMOLIBIO LIUPKYJIS
' U JTHHEHKH
8 KIIACC
Kona .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOIM
npoBepsieMor .
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA
0 pe3yJbTara
6 I'eomerpus
6.1 Pacrio3HaBaTh OCHOBHBIE BHJbl UYETHIPEXYTOJBHUKOB, HX DIJIEMEHTHI,
' 10JIb30BAThCS UX CBOMCTBAMU MPU PELICHUHN F'€OMETPUUECKUX 3aa4
62 ITpuMeHsITh CBOMCTBA TOUKH NEPECEUECHUS MEANAH TPEYTOJIbHUKA (LIEHTpa
' Macc) B pelIeHHH 3a/1a4
Brnagere mnoHsATHEM cpeaHEN JIMHUM TPEYroJbHUKAa W TpaIeluH,
6.3 IPUMEHATh HMX CBOMCTBA IIpU pPEIICHUH TE€OMETPUYECKUX 3a]ad.
’ ITonb3oBatbes Teopemoit Paneca U TEOPEMOM O IIPONOPLUOHAIBHBIX
OTpE3KaxX, MPUMEHATh UX AJIS PELIEHUS IPAKTUYECKUX 3a/1a4
6.4 [IpumensTh  mpU3HAKW  MOJOOUST  TPEYroJbHUKOB B  pEUICHUH
’ F€OMETPUYECKUX 3a]1a4
[Tonb3oBatbes Teopemoil Iludaropa mist perieHus reOMETPUUYECKUX U
6.5 MIpaKTUYECKHX 3a1a4. CTpOUTh MAaTEMATUYECKYIO MOJIEIb B IPAKTUYECKUX
’ 3a/1a4ax, CaMOCTOATEIbHO JEJIaTh YePTEXK U HAXOIAUTh COOTBETCTBYIOIIINE
JUTUHBI
Bnagerp mnoHATHUSMU CcHHyca, KOCHHyCa W TaHI'€HCa OCTpPOro yria
6.6 IPSIMOYTOJIBHOTO TpeyrojibHuKa. [lonb30BaTbesi 3TUMU MOHATUSAMU JUIS
pelIeHns MPAKTUUECKUX 3a7a4
6.7 Beruncnsate  (pa3uyHBIMEA - CIIOCOOAMH)  TUIOIMIAAL TPEYTOJbHUKA U




IJIOMIAIM  MHOTOYTOJIBHBIX  puryp (mosib3ysich, TJe HE00XO0IUMO,
KaJbKyJIATOpOM). [IpUMEHSTh TONy4YeHHBIE YMEHHS B TPAKTHUECKUX
3ajauax

6.8

Biagers MOHATHUSAMM BIMCAHHOTO M LEHTPAJIBHOIO YIVIA, WCIIOIb30BAThH
TEOPEMBI O BIMCAHHBIX yTJIaX, YIJIax MEXIy XOopAaMH (CEKyIIUMHU) U yTiie
MEXKIy KacaTeJIbHOW U XOpAOU MPYU PEIICHUH T'€OMETPUUECKHUX 3a/1a4

6.9

Biagere MOHATHEM  ONHCAaHHOIO  YETBIPEXYTOJIBHUKA, IPUMEHATH
CBOMCTBA OIIMCAaHHOT'O YETHIPEXYTOJIbHUKA IIPH PEIICHUH 3a1a4

6.10

[TpuMeHsATh OTyYeHHBIC 3HaHUSI Ha IPAKTUKE — CTPOUTH MaTeMaTHYCCKUE
MOJICTIH ISl 3a[a4 peajbHOM KM3HU M TPOBOJUTH COOTBETCTBYIOIIHE
BBIYKCJICHUS C IPUMEHEHUEM MOJ00USU TPUTOHOMETPUH (TIOJIB3YSCh, T/IE
HE00XO0IMMO, KaJIbKYJIATOPOM)

9 KVIACC

Kon
MpoBepPsieMOr
0 pe3yJabTaTa

6

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOIM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHUs

['eomerpus

6.1

3HaTh TPUTOHOMETpHUUYECKHE (YHKUUU OCTPBIX YIJIOB, HAXOJIUTh C MX
MOMOUIbI0  PA3NMYHBbIE JJIEMEHThl MPSMOYTOJBHOTO TPEYroJbHUKA
(«pemieHue MPSIMOYTOJBHBIX TPEYTOJbHUKOBY»). HaxonuTe (¢ momoruisio
KaJIbKYJISITOPA) IJIMHBI U YIJIbI JUI HETAOINYHbBIX 3HAYEHUI

6.2

[Tonp30BaThCs dbopmynamu MPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXIECTBOM [JII HAXOXKICHUS COOTHOIICHHUI
MEXy TPUTOHOMETPUUYECKUMHU BETMIYMHAMU

6.3

Hcnonb30BaTh TEOpEMBI CUHYCOB M KOCHHYCOB JUIA HAXOXKJICHUS
Pa3IMYHBIX JJIEMEHTOB TPEYTroOJbHUKA («PEIICHHE TPEyTOJIbLHUKOBY),
MPUMEHSATH UX MPU PELIEHUHA T€OMETPUUYECKUX 3a]1a4

6.4

Brnagerp moHsTHSMH TIpeoOpa3oBaHUs TOA00WS, COOTBETCTBEHHBIX
aMeMeHTOB ToJ00HBIX ¢uryp. [lomp3oBaThcsi CBOWCTBaMHU MOI00US
MPOU3BOJBHBIX (PUTYpP, YMETh BBIUUCISTH UIMHBI U HAXOAWTH YTIJbl Y
nonoOueIx Quryp. IlpuMeHATH cBOWCTBA TOA00MS B MPaKTUYECKUX
3aa4ax. YMeTh MPUBOANTH IPUMEPHI TTOIOOHBIX QUTYP B OKPYKAIOIIEM
MUpE

6.5

ITonp30BaThCs TCOpEMaMu O TPOU3BCACHHUU OTPE3KOB XOpHd, O
MPOU3BCACHUUN OTPE3KOB CCKYIHX, O KBaApaTe KacaTelIbHOM

6.6

ITons30BaThCA BCKTOpaMu, IIOHUMATb UX FeOMCTpI/I‘ICCKI/Iﬁ u (1)1/1314%01(1/1171
CMBICJI, IPUMCHATD UX B PCIICHUU I'COMCTPUUCCKUX U (1)I/I3I/I‘IGCKI/IX 3ajJa4.
HpI/IMeHHTB CKAJIPHOC IPOMU3BCACHNEC BCKTOPOB JJII HAXOXKACHUA IJIMH U




YTJIOB

6.7

ITons30BaThCs MCTOJAOM KOOpJAMWHAT Ha IIJIOCKOCTH, IPHUMCHATH €Ir0o B
PEIICHUN TCOMETPUUCCKUX U NIPAKTUICCKUX 3a1a4

6.8

Bitagers NOHATHAMY IPaBUIIBHOTO MHOTOYTOJIBHUKA, JNIMHBI OKPYKHOCTH,
JUIMHBIL TyTW OKPYKHOCTH M PaJUaHHOM MEpBI yIJld, YMETh BBIYMUCIATH
IUIOIAAb Kpyra M ero 4acred. IIpumeHsATh mOJydeHHbIE YMEHHs B
IIPAaKTHUYECKUX 3a/1a4ax

6.9

HaxonuTh ocu WM HEHTPHl CUMMETpUU (UTYDP, MPUMEHSATHh IBHUKECHUS
IUIOCKOCTH B MPOCTENUIINX CITydasiX

6.10

[TpuMeHsATh MOTyYeHHBIE 3HaHUS Ha IPAKTUKE — CTPOUTH MaTeMaTHYECKIE
MOJIETIH JJIsl 3aJad peajbHOM XKM3HU M TPOBOJUTH COOTBETCTBYIOIIHE
BBIYHCJICHUS C IPUMEHEHUEM MOJ0OUSU TPUTOHOMETPHYECKUX (DYHKIUI
(moJIB3YSCh, I'/Ie HEOOXOUMO, KAJIbKYJIITOPOM)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMbIii 3J1€MEHT COACPKAHUSA
6 ['eomeTpus
Havansnble monsTusa reomerpun. Touka, mpsmasi, OTpe30K, Jdyd. Yron. Buasl
6.1 yriioB. BeprukanbHble W CcMexHbIE yIubl. buccekrpuca yrma. Jlomanas,
MHOTOyTOJbHUK. [[apamienbHOCTh U NEPIEHANKYIPHOCTD IPSIMBIX
6.2 CummMmerpuunbie Gurypbl. OCHOBHBIE CBOMCTBA OCEBOW cHUMMeTpHH. [IpumMepsl
' CUMMETPHUU B OKPYKAIOLIEM MUPE
63 OCHOBHBIE TIOCTPOEHHUSI C IOMOLIBI0 LUPKYJIS M JUHEHKU. TpeyrojapHuK.
' Bricora, Mmenuana, OuccekTpuca, UX CBOHCTBA
6.4 PaBHOOEpeHHBIE ¥ pPaBHOCTOPOHHUN  TPEYroJbHHKH.  HepaBeHCTBO
' TpEyroJibHUKA
6.5 CBoiicTBa M TIpU3HAKK PaBHOOEIPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBA
' TPEYrOJIbHUKOB
6.6 CBoiicTBa M NMPU3HAKU NapajuleNbHBIX NpAMbIX. CymMMa yIJIOB TpEyroJibHUKA.
' BremHue yriiel TpeyrojapHUKa
[IpssmoyronbHbll  TpeyronbHUK. CBONCTBO  MeIMaHbl  MPSAMOYIOJIBHOTO
6.7 TPEYroJibHUKA, NPOBEAEHHOW K  runore”ys3e. llpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYToNbHBIN TPEYroabHUK C YIiIoM B 30°
HepaseHcTBa B reomeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
6.8 JOMaHOH, TeopeMa O OombIIeM yrie U OOJbIIeH CTOPOHE TPEYrOJbHUKA.
[lepnieHquKyIsp U HAKJIOHHAA
6.9 I'eomerpuyeckoe Mecro ToueK. buccekTpuca yrma W CEpeIMHHBIN
' NEePHEHAUKYIIAP K OTPE3KY KaK FE€OMETPUUYECKUE MECTA TOYEK
6.10 OKpY’KHOCTB U KpYT, XOpJla U IUaMeTp, UX CBOMCTBA. B3anMHOe pacnosoxeHnue
’ OKpYHOCTH U npsiMoii. KacarenpHast 1 cekyas K OKpy>KHOCTH
6.11 OKpy>KHOCTb, BIIMCaHHas B yroy. BmucanHas W omnucaHHas OKPYXHOCTHU
’ TPEyroJbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
6 I'eomerpus
6.1 YetripéxyronbHuki. [lapamienorpamm, ero npu3Haku U CBOMCTBA




6.2 [IpssMmoyroipHUK, pOMO, KBaIpaT, MX MPU3HAKK U CBOMCTBA
6.3 Tpamnenus, paBHOOOKas Tpameuus, €€ cBoMCTBa M npusHaku. [IpsmoyronbHas
' Tparnemnus
6.4 Meron ynBoenus Menuanbl. LlentpanpHas cummerpus. Teopema Paneca u
' TE€OpeMa O MPOIOPLUOHAIBHBIX OTPE3KaX
6.5 Cpennue TMHUM TpeyrojdbHUKa U Tpaneuuu. LleHTp macc TpeyrojapHuKa
6.6 [Tono6ue TpeyrombHuKOB, KodpdummueHnt mnonodus. I[IpusHaku momMO0US
' TPeyrojbHUKOB. [IpuMeHeHne nogo0us npu peueHNH MPaKTUIECKUX 3a1a4
6.7 DopMmyJibl IS IIJIOIAAN TPEYroJIbHUKA, apajiesorpaMmMa, pomoa u Tparnenuu
6.3 CpoiictBa momaneii reomerpuueckux ¢uryp. OTHomeHHe TUTONMIAACH
' HO00HBIX QUryp
6.9 Briuucnenue miomaneii TpeyroJbHUKOB M MHOTOYTOJBHUKOB Ha KII€TYATOM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenme teopembl Iludaropa mnpu pemeHUn
' MPaKTUYECKUX 3aJ1a4
CuHyC, KOCHHYC, TaHI€HC OCTPOro YyIJIa HPSMOYIOJBHOIO TPEYTOJIbHUKA.
6.11 OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TpUroOHOMETpHUYecKHe (PYHKIHMU
yrioB B 30°, 45° u 60°
6.12 BnucanHble U 1eHTpagbHbIE YIIIbI, YTOJI MEXKIY KacaTelabHOW M XOpJOH. YTIIbl
' MEXIYy XOpJaMU U CEKYITUMU
6.13 BrnucanHble U ONMCAHHBIE YETHIPEXYTOIbHUKU
6.14 B3aumHuoe pacnonoxenue 1ByX okpyskHocteil. Kacanue okpyxkHocteil. OOmiue
' KacaTeJIbHbIE K JIBYM OKPYKHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT CO/IepPsKAHUS
6 I'eomeTpust
6.1 Cunyc, xocunyc, taurerc yrioB ot 0 g0 180°. OcCHOBHOE TPUTOHOMETPHUUECKOE
' TOX1€CTBO. DOPMYJIbI IPUBEICHUS
6.2 Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB M TeopemMa CHHYCOB. PemieHune
' MPaKTUYECKUX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMbI KOCHHYCOB M TEOPEMBI CHHYCOB
6.3 [Ipeo6paszoBanue nonodus. [lomodre cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 mpousBeleHUU OTPE3KOB XOp, TEOPEMBbI O MPOU3BEACHUU OTPE3KOB
' CEeKyLIUX, TeOpeMa O KBaJpare KacaTeJbHON
BexkTop, anuHa (MOIyJib) BEKTOpa, COHAIPABIEHHBIE BEKTOPHI, MPOTUBOIIOJIOKHO
6.5 HaIpaBJIEHHbIE BEKTOPBI, KOJIJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' orepanuy HaJ BeKTopamH. PasnokeHue BeKTOpa IO JABYM HEKOJUIMHEAPHBIM
BEKTOpam




Koopnunatsl BekTopa. CkaisipHOe MpOU3BEICHUE BEKTOPOB, MPUMEHEHUE st

6.6 HAaXO0XICHHUA JUIMH U YTJIOB
JlexapToBbl KOOpAMHATBHI HA IUIOCKOCTH. YPaBHEHHs INPSMOM U OKPYXXHOCTH B

6.7 KOOpJWHATAX, MEPECEYEHUE OKPYKHOCTEH MU NpsAMBIX. MeToa KOOpAMHAT U €ro
MIPUMEHEHNE

6.8 [IpaBusibHBIE MHOTOYTOJIBHUKHI

6.9 JUinHa okpyxHOCTU. I'panycHas ¥ paguaHHas Mepa yria, BBIYMCIECHUE JJIUH AYyT

' OKPY>KHOCTEi
6.10 [Inomans kpyra, ceKTopa, CErMEeHTa
6.11 JIBUKeHHsSI ITUIOCKOCTM M BHYTPEHHUE CHUMMETpUHM QUryp (dJIeMeHTapHbIe

npencrasienus). [lapamnensusiii nepenoc. [loBopot




IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHHWSI OCHOBHOM OBPA30OBATEJIBHON
IMPOTPAMMBbI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMor
0 TpeOGOBaAHUA

IIpoBepsieMble TpeGOBaHUS K NMPeIMETHBIM Pe3yJ1bTATAM OCBOECHHS
OCHOBHOW 00pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT0 001IIero
oOpasoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMHU:  MHOXECTBO, IOAMHOXECTBO,
orepaly HaJ MHOXXECTBaMH; YMEHHE OINEepUpOBaTh MOHATUSAMU: Trpad,
CBSI3HBIN Ipad, AepeBo, UK, IPUMEHSTh UX IPU PELICHUH 3a/1a4; YMEHHE
UCIIONIb30BaTh TIpaduuecKkoe MpeACTaBICHHE MHOXECTB JUIsl OMHMCaHUs
peaNIbHBIX MPOIIECCOB U SBJICHUM, MPU PEIICHUH 3a7a4 U3 JPYTUX YUeOHBIX
peIMETOB

YMeHue ornepupoBaTh MOHATHSMHU: OIPEICICHUE, aKCHOMa, Teopema,
JI0OKa3aTeNbCTBO; yMEHHE  paclo3HaBaThb HMCTUHHBIE U JIOJKHBIE
BBICKA3bIBAHUS, TPUBOJUTH TPUMEPhl M KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS M OTPUIIAHUS BBICKA3bIBAHUI

YMeHue onepupoBarh MOHATHSAMHU: HATypaJbHOE 4YHCIO, MPOCTOE U
COCTAaBHOC YUCJI0, JCJIMMOCTb HATYypaJIbHBIX YHUCECII, IIPU3HAKU ACIIMMOCTH,
1[eJI0€ YHCII0, MOAYJIb YHciia, OOBIKHOBEHHAs Ipo0b U AecaTHYHas Apo0b,
CTaHAAPTHBIN BHJI YMCJIA, PAIIMOHATIEHOE YUCIIO, UPPAMOHAIEHOE YUCIIO,
aprupMETHIECKUA KBaJAPAaTHBI KOPEHb, YMEHHUE BBITIOJHATH JIEHCTBUS C
YlC/IaMi, CPaBHUBATh U YMOPSAJOYMBAThH YHCIIA, IPEACTABIATH YUCIIA HA
KOOPJIMHATHOM TNPSIMOM, OKPYTJISATh YUCIA; YMEHHUE JAeNaTh MPUKUIKY U
OLIGHKY pe3yJIbTaTa BHIYMCICHUI

YMeHHe onepupoBaTh IOHATHAMM: CTENEHb C LEJIBIM II0Ka3aTelleM,
apudmeTryecKkuil KBaJApaTHBIH KOpPEHb, MHOTOWIEH, ajiredpanyeckas
IpoOb, TOKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTENEHU OOJIbIIE
€INHULIBI; YMEHHUE BBIIOIHATh PAcy€Thl MO (GopMysnaM, IpeoOpa3oBaHUsL
LEJIbIX, APOOHO-PAIIMOHAIBHBIX BBIPAKEHUH M BBIPAXKEHUH C KOPHIMH,
pa3I0KEeHUE MHOTOWICHA HA MHOKUTENH, B TOM YHCJIE C UCIIOJIb30BaHUEM
(bopMyI1 pa3HOCTH KBaJpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

VYMmenune OIICpHUPOBATH IMOHATHAMHU: YHUCIOBOC PABCHCTBO, YPAaBHCHUC C
OJIHOM MEePEMEHHOH, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
yMEHHE pelath JMHEWHble M KBaJpaTHble ypaBHEHUs, JApoOHO-
paloHaibHble YpPaBHEHUS C OJHOM IEpEeMEHHOW, CHCTEMbI JBYX
JIMHEWHBIX YpaBHEHUM, JIMHEWHbIC HEPABEHCTBA M HUX CHUCTEMBI,
KBaJIpaTHbIE U IPOOHO-paIlMOHATbHBIEC HEPABEHCTBA C OHOM MTEPEeMEHHOM,
B TOM 4YHCJIE [IPU PELICHUH 3a7a4 U3 APYTUX NPEeIMETOB U MPAKTUYECKUX
3aJa4; yMEHHE HUCIOJIb30BaTh KOOPAMHATHYIO MPSIMYIO U KOOPAMHATHYIO
MJIOCKOCTH JIJ1s1 H300pakeHUs pellieHU ypaBHEHHM, HEPAaBEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSMU: GYHKIMS, rpapuk (YHKIUH, HYJIH




(GYHKIMH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3PACTaHHS,
yObIBaHMS, HauOOJIbIIIEE W HAWMEHbINEe 3HA4YCHHUs] (DYHKIMH; YMEHHE
ONIEPUPOBATh TIOHATHSMH: TPsIMas TMPOMOPIHOHAILHOCTh, JIMHEHHAsS
byHKIMsA, KBampaTtudHas (QyHKIUS, OOpaTHas MPOIMOPLIHUOHAIBHOCTD,
napabosa, runepooIia; yMeHHe CTpOUTh rpaduku PyHKIUI, HCTIOIE30BaTh
rpadUKu U ONPENEIICHUS] CBOMCTB TPOIIECCOB W 3aBHUCHMOCTEH, IS
pelieHus 3a/a4 W3 JPYyTruX YYeOHBIX MPEIMETOB M PEalbHOW HKHU3HH;
YMEHHUE BBIpaKaTh (HOpMyJIaMH 3aBHCUMOCTH MEXIy BEITUYMHAMHU

Ymenue OIIepupOBaThH MOHSTUSAMU: MOCIIEI0BATENbHOCTD,
apudmeTrnyeckas ¥ reoMeTpruuecKasi MPorpeccur; yMEHUe UCIOIb30BaTh
CBOMCTBA MOCIIEI0BATENBHOCTEH, (POPMYIIBI CyMMBI U OOIIETO YJIeHa MPHU
pelleHny 3a7ad, B TOM YHCIIe 3a7ad U3 JAPYTuX yueOHBIX MPEAMETOB U
peanbHOM KU3HU

YMeHue pemath 3a7a4u pPa3HbIX TUMOB (B TOM YHCIIC Ha TTPOIICHTHI, TOJIA U
4acTu, JBUKEHHE, paboTy, [IEeHy TOBapOB U CTOUMOCTD IMOKYIIOK U YCIIYT,
HAJIOTH, 33Jayd W3 O0JIacTH YIpaBlE€HUS JUYHBIMH U CeMEHHBIMU
(buHaHCaMM); YMEHHE COCTABIIATh BHIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U
CUCTEMBbI IO YCJOBHIO 3aJlayM, MCCJIEJ0BATh IOJIYYEHHOE DEIICHHE U
OLIEHHBATh MPABAONOJ00HOCTD MMOYYEHHBIX PE3yJIbTAaTOB

YMeHHue onepupoBaTh MOHATHAME: PUTYpa, TOYKA, OTPE30K, MPpsAMasi, JIyd,
JIOMaHasi, YTroJl, MHOTOYTOJbHUK, TPEYroJIbHUK, pPaBHOOCIPCHHBIA W
PaBHOCTOPOHHHMI  TPEYTOJIbHUKH,  TPSMOYTOJIBHBIA  TPEYTOJIbHUK,
Me/nnaHa, OMCCEeKTpHCa M BBICOTA TPEYTOJNIBHUKA, YETHIPEXYTOIBHUK,
napajjieliorpaMM,  poM0O,  MPSMOYTOJNBHUK,  KBajpaT,  TpATCIHs;
OKpY)KHOCTB, KpYT, KacaTellbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
burypamu; yMeHUe peniath 3aJ1a4u, B TOM YUCIIC U3 TIOBCETHEBHOW KU3HH,
Ha HAXOXXJCHHE N'EOMETPUYCCKHX BEJIMYWH C MPUMEHECHHEM H3y4YCHHBIX
CBOMCTB (puryp u GaxTos

10

YMeHue onepupoBaTh IOHSATUSIMU: PaBEHCTBO (UIYp, PaBEHCTBO
TPEYroJbHUKOB; MapaIeIbHOCTh U MEPIEHIUKYISIPHOCTD MPSIMBIX, YTOJ
MEXIy NPSAMBIMH, TEPHEHAUKYISp, HAKJIOHHAsA, NPOEKIus, Moaoldue
¢buryp, mogoOHbIE TPEYTrOJbHUKH, CUMMETPHsSI OTHOCHUTEIBHO TOYKU U
NpsIMOM; yMEHHE paclo3HaBaTh PaBEHCTBO, CHUMMETPHUIO U Tojgo0ue
buryp, napasuieaTbHOCTb U MEePHEHIUKYIISIPHOCTD MPSIMBIX B OKPYKAIOIIEM
MUpe

11

YMeHue onepupoBaTh MOHITUSIMU: JJIUHA, PACCTOSHUE, YTOJ (BEIUYHMHA
yriia, CHAHYC U KOCUHYC yTJja TPeyToJIbHUKA), JI01a/lb; YMEHHE OLIEHUBATh
pa3Mepbl TpPEeIMETOB M OOBEKTOB B OKpYXKAlOUIEeM MHpE; yMEHHE
MPUMEHSTH (POPMYJIbI IIEpUMETPA U IUIOMAAN MHOTOYTOJILHUKOB, JJTUHBI
OKpY’)KHOCTM ¥  IUIOHIagd  Kpyra, oObemMa  HOPSIMOYTOJBHOTO
napajuiefienunena;  yMeHWe  NPUMEHATh  NPHU3HAKW  PaBEHCTBA
TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJIbHUKA, TEOpEMY
[Tucaropa, TpUroHOMeTpUYECKHE COOTHOLICHHS AJII BBIYMCICHUS JUIHMH,




pacCcTOSIHUH, TUIOIIAICH

12

YMmenue u3zo0paxarb IUIOCKHE (QUIyphl W HUX  KOMOMHALMH,
NPOCTPAaHCTBEHHBIE (QUTYpbl OT PYKH, C TOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U  JJIEKTPOHHBIX CpPEACTB 1O TEKCTOBOMY WM
CUMBOJILHOMY OITMCaHHUIO

13

YMeHHe onepupoBaTh MOHATUAMHU: NIPSIMOYTOJIbHAS CUCTEMA KOOPIMHAT;
KOOPJIHMHATHI TOYKHU, BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpa Ha
YHCIIO0, CKALIPHOE IIPOU3BEIECHUE BEKTOPOB; YMEHHME HCIIOJIb30BATh
BEKTOPBI U KOOPAMHATHI JJIsl IPEJICTABICHUS JaHHBIX U pEeUICHUs 3a1a4, B
TOM YHUCIIE U3 APYIHX yU4eOHBIX PEAMETOB U pealbHON KU3HU

14

YMeHue onepupoBaTh MOHITHIME: CTOJIOUKOBBIE U KPYTOBBIEC TUATPAMMBI,
TaOJIMIBI, CpelHee apuPMETHUecKoe, MeIuaHa, HauOoIblIee W
HAaUMEHbBIIIEe 3HAYCHUS, pa3Max YUCIOBOTO HAaOOpa; YMEHHE W3BIICKATh,
UHTEPIPETHPOBATH U IPEOOPa30BEIBATh HH(POPMAIIHIO, MTPEICTABICHHYIO
B TAaOJUIIaX ¥ HA TUarpaMMax, OTPaKaroIy0 CBOWCTBA M XapaKTePUCTHKHU
pEAbHBIX TPOIIECCOB W SIBIICHWUH; YMEHHUE DPACIIO3HABATh W3MCHUYUBHIC
BEJIMYHHEI B OKPYIKAOIIEM MHUPE

15

YMeHue onepupoBaTh IMOHATHSAMM: CIyYalHBIM ONBIT (CIydyalHBIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE  (DJIEMEHTapHBIH  HCXOJ)
CIly4aifHOTO OTIBITA, CIIy4aifHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHUE
HaXOAUTb  BEPOATHOCTH  CIly4alHbIX COOBITUH B  ONBITAX C
PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHUE PELIaTh 33/1a4H
METOJIOM OpPraHM30BAaHHOIO Iepedopa M C HCIOJIb30BAHMEM IIpaBUIIa
YMHOKEHUS; YMEHHUE OLICHUBATh BEPOSITHOCTH pEalbHBIX COOBITUI U
SIBJICHUH, IOHUMATh POJIb MPAKTUYECKU JIOCTOBEPHBIX M MaJOBEPOSITHBIX
COOBITUH B OKPY’KaIOLIEM MHUPE U B KU3HU; 3HAKOMCTBO C IOHSTHUEM
HE3aBHCHUMBIX COOBITHIi; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBICHUSX

16

YMeHnue BbIOMpaTh NOAXOASAIINN U3yYEHHBIM METOT ISl peLIeHMs 3a/1a4H,
IIPUBOAUTH IPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE H
KU3HM, PACIO3HABaTh IPOSBICHHE 3aKOHOB MAaTEMAaTHUKH B HCKYCCTBE,
ONMCBIBATH OTJEJIbHBIE BBIJAIOIIAECS PE3YJIbTaThl, IMOJYYEHHBIE B XOJ€
Pa3BUTHUSA MaTEMAaTHUKHU KaK HAYKH, IPUBOJUTH IPUMEPBI MATEMATHYECKUX
OTKPBITUH U UX aBTOPOB B OT€YECTBEHHON 1 BCEMUPHOU HCTOPUHU




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, TIPOBEPAEMbIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 371eMEHT COAEPKAHUS
1 Yuciia 1 BBIYUCICHUS
1.1 Harypainbnblie u nensie yncia. [Ipu3Haku AeIMMOCTH LEIbIX YHCell
12 OOBIKHOBEHHBIE U JAECATUYHBIC IPOOH, MPOLEHTHI, OECKOHEUHBIE MEPUOIUYECKUE
Ipoou
1.3 PanmonaneHbie yncna. ApudMeTHdecKue onepanui ¢ palioHaTbHBIMHU YACTIaMU
14 JelictButenpHble uYncia. ApudMeTHYeCKHe OIepalud ¢ JeHCTBUTEIbHBIMU
' YHCITAMH
15 [TpubnmxEnnbie BBI‘II/IUCJIGHI/IH, MpaBujia OKPYTJEHUs, TPUKUAKA U OIICHKA
pe3yJbTaTa BEIYMCICHUN
2 Anrebpanyeckue BbIpaKEeHUS
2.1 BbykBenHble BbIpakeHUS (BbIPAXKEHHSI C IEPEMEHHBIMHU )
29 Creniens ¢ 1iebpiM nokasareneM. CTeTeHb ¢ palmoHaIbHBIM Moka3areneM. CBOMCTBa
' CTENEeHn
2.3 MHorouieHsl

24 Anrebpanueckas 1pooOb

ApudmMeTnuecknii KOpeHb HaTypaJIbHOW cTeneHu. J[ecTBus ¢ apudMeTHIecKuMu

25 KOPHSIMH HaTypajJbHOU CTEIEHH
3 YpaBHEHHsI 1 HEPABEHCTBA
31 Hensie u npoOHO-panmoHanbHble YypaBHEeHHs. CHUCTEMBI U COBOKYIMHOCTH
' ypaBHEHUI
319 Lensle u npoOHO-panMioHANbHBIE HepaBeHCTBA. CHCTEMbI M COBOKYITHOCTH
' HEPaBCHCTB
3.3 Perttennie TEKCTOBEIX 3amau
4 YucnoBble IOCIEN0BATEILHOCTH
4.1 ITocnenoBaTeabHOCTH, CIIOCOOLI 3aJaHUs ITOCJIEA0BATEILHOCTEN
4.2 Apudmernueckas ¥ reoMeTpudeckas nporpeccuu. @opmyiia CI0XHBIX MPOLIEHTOB
5 OyHKIMU
OyHK1MA, criocoOwl 3aaanus pyHkiuu. ['paduk Gysakuu. OOIacTh ONpeaeneHus u
51 MHO3KecTBO 3HaueHui pynkuuu. Hymu @pynkuuu. [IpomMexxyTKku 3HaKOOCTOSIHCTBA.
o [IpoMexyTk MOHOTOHHOCTH (YyHKUHMU. MakCUMyMbl ¥ MHUHUMYMBI (DYHKIIHH.
Haubonbiiee u HanMeHblee 3HaUeHEe (YHKIIUU Ha IPOMEKYTKE
6 KoopauHatsl Ha npsMoil ¥ TIIOCKOCTH
6.1 Koopaunarnas npsimast

6.2 JlexapToBbI KOOPANHATHI HA TNIOCKOCTH




I'eomerpus

7.1 I'eomeTrpuueckue Gpurypsl u Ux cBOcTBa
7.2 TpeyronbHuK
7.3 MHOroyrojasHUKU
7.4 OKpY>XKHOCTb U KPyT
7.5 N3mepenue reoMeTpu4ecKux BEINYUH
7.6 BekTopsl Ha IIOCKOCTH
8 BeposTHOCTB M cTaTUCTHKA
8.1 OnwucarenpHas CTATUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBLHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

I'eometpus, 7-9 knaccol/ Atanacsin JI.C., bByty3zos B.®., Kanomues C.b. u apyrue,
AxnnonepHoe obmectBo «M3narensctBo «lIpocsemenney, 2023

METOINYECKHUE MATEPUAJIBI UIA YYUTEJIA

* Aranacss JI.C. 3yuenue reomerpuu B 7-9 Kinaccax: METOOUYECKHE
pekoMmenaanuu uis yunrensd. — M.: IIpocsemenne, 2015.

¢ KWM no reomerpun k yueOHuky Artanacsina JI.C. 2023r

® [locobue mnsa nmoaroroBku ydamuxcs k OI'D nox pegakuueit Amenxo 1.B.
2023r

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Poccuiickas anextponnas mkoda. https://resh.edu.ru/
«Yun.py» — https://uchi.ru/

«Angexc. YueOuuk» https://education.yandex.ru/home/
«AKnaccy . https:// www.yaklass.ru/

doxchopn https://foxford.ru/about

«Cupnyc. Onnaiiny. https://edu.sirius.onli
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