Ipuioxkenne Ne 10(1)
K OCHOBHOM 00pa30oBaTeIbHON

porpaMMe OCHOBHOTO OOIIIEro
obpazoBanust MBOY COIII Ne 50

PABOYASA ITPOI'PAMMA
10 Y4eOHOMY IIpeaAMeTy
«I'eomeTpus»

(yriyOJieHHBIN YPOBEHB)

7-9 kiaacc



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 pacronokeHue ToYeK Ha NpsMou. M3mepeHue IMHBI 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[nmnHa momanoi. MHoroyronsHuku. Ilepumerp
MHOTrOYyroyibHuKa. [IoHsTHE O BBIMYKIIBIX W HEBBITYKIBIX MHOTOYTOJIbHUKAX.

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

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuku

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

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil Npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

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

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHHU.
[IpuMepbl CUMMETPHH B OKPYKAOLIEM MUPE.

IMapaanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

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

IIpsimoyrojibHble TPEYroJAbHUKH

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

OKpyxKHOCTH



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

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIICHANKYJIISAP K OTPE3KY
KaK TeoMeTpUYecKue Mmecra ToueK. OnMcaHHas OKPYKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpruIecKX MECT TOUEK MPH PEIIEHUH T'€OMETPUUECKUX 3a/1a4.

ITocTpoenus ¢ MOMOIIBLIO HMPKYJIA U JHHEHKH

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

8 KVIACC

YeThIpEéXyroJibHUKH

[lapamnenorpamm, ero mnNpu3HaKd U cBoucTBa. [IpAMOyTroiabHUK, pPOMO,
KBaJpaT, UX MpU3HAKU U cBoiicTBa. Tpameuusa. PaBHoOenpeHHas Tpameuus, €€
cBoMcTBa M npu3HaKu. [IpsmoyronbHas tpaneuus. CpenHss JTUHUSA TPAIICLHH.

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

Teopema @aneca, Teopema O MPOIMOPUUOHAIBHBIX OTpe3Kax. Teopema
BapuHbpoHa 1151 IPOU3BOIBHOTO 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 IUIOMIANEH TEOMETPUYECKUX (QUTYP.
[Ipocreiimme GopMyIbl s IO TPEYTOJNIbHIKA, IMapauieiorpaMma, pomoa u
tpanenuu. [nomanu nogo6HbIX puryp. OTHOIIEHHE MII0IIAeH TPEYTOJbHUKOB.

Teopema IIudaropa

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

DJIeMeHTbl TPUTOHOMETPUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPsIMOYTOJIbHOIO
TpeyrojbHuka. Tpuronomerpuueckue ¢yukiuun yriaos B 30°, 45° wu  60°.
[IponnopuHOHAIBHBIE OTPE3KH B IPSMOYTOJIBHOM TPEYTOJIbHUKE.

YIibl 1 4eThIPEXYT0JbHUKH, CBA3AHHbIE C OKPYKHOCTbIO



BrnmcaHHble M LEHTpaJbHBIE YIUIBI, YTOJ MEXAY KacaTelbHOW M XOpIOM.
Yrnel Mexay XOpJaMH M CEKyLIMMHU. BIHCaHHbIE W ONMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIMCAHHOIO
4eTBIPEXYTOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>kHOCTel. O01Me KacaTeabHbIE 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 KOCHHYCOB U TEOPEMBI CUHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

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

IHoxoOue TpeyroibHUKOB

Xopapl ¥ MOAOOHBIE TPEYroJbHUKKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEACHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOMU3BEICHUHU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOH. [IpruMeHeHne Npu penieHur reoMeTPUYECKUX
3agad. Teopembl UeBnl 1 Menemnas. [lonssTue 0 roMOTETHH.

MeTtoa KOOpaAMHAT

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 paccTOSIHUS OT TOYKH A0 mpsimoit. Ilnomans
napajjieiorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOM ILJIOILA[IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTHKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX
3a/1ayax.

BekTopsl

BekrTopbl Ha miockocTH. ClOXEHHWE M BBIYMTAHHWE BEKTOPOB — MpaBUiia
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). PasjiokeHWsT BEKTOPOB IO 0as3ucy.
CkansipHoe TpOU3BEAECHUE BEKTOPOB, I'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHBHOCTh CKaJSPHOTO IPOU3BEACHUS.
CkansipHOE€ TpPOW3BEACHUE M MNpoeHUpoBaHHE. [IpuMEHEeHue CKaIIpHOro



NPOU3BEJACHUSI BEKTOPOB JUISI HAXOXIEHUS JJIMH U yrioB. PemieHue
TEOMETPUYECKHX 33]1a4 C IIOMOIIbIO CKAIAPHOTO POU3BEACHUS.

JIJIMHA OKPYKHOCTH U IUIOIIAAb KPyra

[IpaBunpHBIE MHOIOYrOJBHUKM. J[nuHa oOkpyxHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkHocTeil. Ilmomane xpyra,
CeKTopa, cermeHTa. Mctopuuecknue cBeieHns: 00 U3BMEPEHNHN JUIMHBI OKPY>KHOCTH U
IUIOLIAU KpyTa.

JIBMKeHUsI TUIOCKOCTH

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

[lonsitue nBwxeHHs U ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBnenus
CUMMETPUM B IPUPOJIE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommozunmuu
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUEcKUX 3a7adax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIUYBJIEHHOM 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 rpakAaHUHA U PEan3alUu €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 TPAKTUYECKUM TPUMEHEHUEM JOCTHKEHUN HAyKd, OCO3HAHHEM BaXKHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHMHM BCEM JKMU3HU [JIs YCHNEIIHOM NpodeccHOHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY HAy4HbIX
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€MAaTHKH U MATEMATHYECKOW KYyJbTYpOH KaK CPEICTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

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



FOTOBHOCTBIO MPUMEHSITh MATEMATUYECKUE 3HAHUS B HMHTEPECaX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  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) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

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
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIJIEM B MyTEeH HX pelieHus;

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 YYUTHCS y JPYyTUX JIOJCeH, MpuoOpeTaTb B COBMECTHOW JEATEIbHOCTH
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 COOCTBCHHBIX 3HAHUN W KOMIIETCHTHOCTEH, TIaHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJIEACTBUS, (OPMHPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

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

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUM, OTHOIICHUH  MEXIy IMOHATHUSAMU, (HOPMYIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



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

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

JieNaTh BBIBOJABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEDHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBareabckue AelCTBUS:

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

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, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHWBAThH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

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

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

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

BbIOMpaTh (QopMy mpenacTaBieHus HUHDOpMAMKM W WUIIOCTPUPOBATH
pelaemMbie 3a/1a4d CXeMaMu, IMarpaMMaMu, HHOU rpadMKoi U uX KOMOMHALIUSIMU;

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

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



BOCIIPUHUMATH U (OPMYJIMPOBATH CYKJACHUS B COOTBETCTBHUH C YCIOBUSIMH U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0j¢ OOCYXIIEHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY O00CYXTaeMON TEMHI,
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
dbopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAXKCHUS;

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

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHUH Y4eOHBIX MaTEeMaTHYECKUX 3ajad, NPUHUMATh Ielb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboThl (0OCYkaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE); BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIE€HAMHU KOMAaHIbI, OIICHHBATh
KaueCcTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIada B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJTOPUTM pelleHus 3ajaud (WId €ero
4yacTh), BBIOMpATh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMNPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
pelleHus: MaTeMaTHYeCKOH 3a1a4u, CAMOMOTHUBALIMU U pedieKkcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HallICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;



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

BBIPAXaTh AMOLUHM TMPU H3YyYCHHUH MaTEMaTHUYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIy 06y4deHus B 7 kj1acce 00y4JaromUnACs MOTYYUT CICAYIONTNE TPEIMETHBIC
PE3yJbTaTHI:

Pacno3HaBaTh U3yY€HHbIE TIE€OMETPUYECKHE (QUIYpbI, ONpENeisaTh HX
B3aMMHOE paCIOJIOKEHUE, H300pakaTh TIE€OMETPUYECKHE (UTYpPBI, BBITOJIHATH
YEpPTEKU IO YCIOBUIO 3anaud. M3MepsATh JMHEWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemrats 3a1a4m Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YTJIOB.

JlenaTp MPUKUAKY M OLEHKY JMHEWHBIX W YTJIOBBIX BEIWYUH IPEIMETOB B
peaslbHOM KU3HHU, pa3MepoB NPUPOJIHBIX OOBEKTOB. PaznuuaTe pa3Mepsl 3TUX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh 4yepTekKU K TEOMETPUYECKUM 3a/1a4aM.

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

IIpoBOAUTE JOTMYECKUE PACCYKACHUSA C MCIIOJIB30BAHUEM I'€OMETPUYECKUX
TEOPEM.

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

Omnpenensts napajijieIbHOCTb MPSAMBIX C IOMOIIBIO 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 BBIUMCICHHUS M HAXOIUTh YHMCIOBbIE M OYKBEHHBbIC 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 HAXOXKJICHUE YIJIOB.

Bnanete monsitueM reomerpuyeckoro mecra touek (I'MT). Omnpenensite
OMCCEKTPUCY yIJla U CEPEAUHHBIN NEPIEHIUKYISP K OTPE3KY KaK FT€OMETPUUYECKHE
Mecta Touek. [loap30BaThCs MOHATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PELICHUH 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. JloKa3bIBaTh U UCIOIB30BATh (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, IMOJIb30BATHCA TEOPEMOM 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.

Jloka3plBaTh W NPUMEHSATH NPOCTEUIINE TEOMETPUUYECKHE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

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

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

Pacro3naBaTh OCHOBHBIE BHIBI YETHIPEXYTONBHUKOB, WX JJIEMEHTHI,
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 CBOMCTBA TOUKH MEPECEUEHUS] MEUAH TPEYrojbHUKa (LEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnagetrs moHsTHEM CpelHEH JUHUM TPEYroJIbHUKA M Tpareluu, IPUMEHATh
UX CBOWMCTBA MpU pEHIeHUH TeOMEeTpUYecKuX 3aaad. lcmonb3oBaTh Teopemy
daneca 1 TeopeMy O IPONOPIUOHATBHBIX OTPE3KaX, MPUMEHATh UX IJISl PELICHUS
MPAKTUYECKHX 3a7ad.

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
npeoOpa3oBaHuU MOAOOUS U O MOAOOHBIX (urypax. Ilonb3oBaThCs MpU3HAKAMU
no00us TPEYroJbHUKOB TPU PEIICHHH TeOMEeTpUYecKuX 3amad. [loka3piBaTh U
NPUMEHATH OTHOLLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOIBHBIX TPEYTrOJIbHUKAX.
[TpumensTh Mog0OKEe B MPAKTUUECKUX 33a4ax.

BeiBomuTh W uCHonbp30BaTh mpocTeiimme  GopMynbl A [IOLIAAU
TPEYrojbHHUKa, NapaieaorpaMma, poMoa 1 Tpaneuuu. Berauciare (pa3nuyHbIMU
cnocobaMy) IUIOUIa[b TPEYroJbHUKA M IUIOIIAJM MHOTOYIOJbHBIX (UTYp
(monb3ysich, TAE HEOOXOAWMO, KaJIbKYJISATOPOM). 3HATh OTHOIICHUE IUIOMIACH



NoJOOHBIX (QUTYp U MPUMEHSTH MPH peuieHuH 3amad. [IpuMeHsTh mogyyeHHbIe
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 COOTBETCTBYIOIIUE JIJIUHBI.

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

[IpuMeHATh MOJIy4eHHBIE 3HAHUS HAa MPAKTUKE — CTPOUTH MATEMaTUYECKHE
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 TPUTOHOMETPUYECKHE (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 NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKZCCTBOM I HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX JIA
HAXOXKJEHUSI PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IIPU PEUIEHWH TEeOMETPUYECKUX 3a1ad. [IpuMeHSATh MOJydeHHBbIE 3HAHUS MpU
pelLIeHNHN NTPAKTUYECKUX 3a4a4.

[IprMeHATH TPUTOHOMETPUIO B 3a/1a49aX HA HAXOXKJICHUE TUIOIIAN, BBIBOIUTD
U BIIQJIETh TPUTOHOMETPUYECKUMHU (POpMyJIaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tparneiuu, BEIBOAUTh U TPUMEHATh (popmyiy ['epona 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 BIMCAHHBIX YIVIaX, YIJax MEXIy XOpAamHu
(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 moHsTMEM KOOpPAMHAT Ha IJIOCKOCTH, paboOTaTh 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 3aJadyM, CBS3aHHbIE C MApPaUICIbHOCTBIO U
NEPHEHANKYJIAPHOCTBIO TMPSAMBIX, IEPECEUYECHUEM MPSAMBIX, HAXOXKJIECHUEM TOYEK
IIEPECCUCHHS.

BeIBOIUTP M BIAaLETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosb3oBaTe MeTox
KOOPAMHAT Ul HAXOXKICHHUs IEPECEUCHUU OKPYKHOCTEM M MNpsMbIX. Braners
dbopMynaMu paccTOSTHUSL OT TOYKHM 10 MPSMOM, IUIOUIAAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM Mmowmaau. llomp3oBaThCs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IpU  PELICHUU
IrEOMETPUYECKUX M TNPAKTHYECKUX 3anad. [IpuMeHATp MeToJ KOOpAMHAT B
PaKTUKO-OPUEHTHUPOBAHHBIX T€OMETPUUECKHX 3a/1a4ax.

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 CcI0oXKeHHWEM ¢ 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 COOTHOWEHUMN. IIpuMeHsATr T1OJlydeHHBIE 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. [IpuMeHATh CKalspHOE MPOU3BEAECHUE BEKTOPOB
JUISL HaXOXKJEHUs IJMH M YIioB. PemaTre reoMeTpuyeckue 3aJadyd ¢ MOMOUIbIO
CKaJIsIpHOrO npou3BeAeHus. Vcrnonb30BaTh CKaISIpHOE MPOU3BEIECHUE BEKTOPOB B
anredpandecknx U (pU3nIecKux 3agavax.

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

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

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



C MPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMM (MOJB3YSICh, TIE
HEOO0XOMMO, KaJbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Konrpoabnbsie IIpakrnyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypchl
Hauana reomerpuu. IIpocreitmme
1 reoMeTpruecKue (purypsl 1 UX CBOICTBa 28 1 bubmmorexa LIOK
p yp ) https://m.edsoo.ru/78c146¢4
N3mepenne reoMeTpuiecKux BETUYUH
bubmuoreka [IOK
2 T 1 1
PEYTONLHIKH 9 https://m.edsoo.ru/78c146¢c4
3 [TapannenpsHocTh. Cymma yrioB 15 1 bubnnoreka [JOK
MHOT'OYT'OJIbHUKA https://m.edsoo.ru/78c146¢4
4 [IpssMoyronbsHbBIE TPEYTOTBHUKH 7 bubmorexa HOK
P yr peyr https://m.edsoo.ru/78c146¢c4
5 ['eomeTpuueckue HepaBeHCTBA 5 1 bubmorexa HOK
p p https://m.edsoo0.ru/78c146¢c4
OxkpyxHocTb. ['eoMeTpruueckue mecra
6 TOLIpe}IZ)KHOCT OCHUSA Cl;')IOMO bIO LIUPKYJIS 18 1 bubmorexa HOK
L p HIBTO HHPKY. https://m.edsoo.ru/78c146¢4
Y JTUHEHKH
7 IToBTOpenue, 00o0IIeHNE, CUCTEMATH3ALIHS 10 1 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/78c146¢4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



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

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jgesioB U TeM nupposbie
Ne n/m P Konrpoabnsie IIpakruyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
N bu6mmoreka [IOK
! HeTbIpExyrobHHKL 22 ! https://m.edsoo.ru/aScb98eb
bubmuorexa [JOK
2 II 1 1
onobue 6 https://m.edsoo.ru/a5cb98eb
bu6mmoreka [IOK
II 1 1
3 AOMHat® 6 https://m.edsoo.ru/a5cb98eb
4 Teopema [Iudaropa n Hauana 13 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/a5cb98eb
5 YTIuibl U YETBIPEXYTOJIbHUKY, CBA3aHHBIE C 20 1 bubnuoreka [IOK
OKPY>XHOCTBIO https://m.edsoo.ru/a5cb98eb
[ToBTOpenue, o6o0IIeHNE, CUCTEMATH3ALHS bubnnoreka [JOK
6 N 10 1
3HAHUU https://m.edsoo.ru/a5cb98eb
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



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

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumMeHoBaHue pa3iesioB H TeM mudpoBLIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Peuutertie Tpeyronbiikon 22 ! https:/m.edsoo.ru/dddde230
bubmuorexa [JOK
2 Tonobue TpeyrombruKos 12 ! https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
M 1 1
3 CTOM KoopAuHat 0 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
4 Bexropet 20 ! https://m.edsoo.ru/dddde230
5 JmrHa OKpYKHOCTH U INIOLIAAb Kpyra 16 1 bubmorexa [JOK
Py talh Kpyr https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
6 JBIKEHHS II0CKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001IeHNE, 12 1 bubmuoreka [JOK
cucTeMaTHu3als 3HaHui https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



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
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi  oOpa3oBaTe/ibHbIE PeCypcChl
padoThI padoTshI

1 Hcropus BOSHUKHOBEHUS U | bubnuoreka [IOK
pa3BUTHS TEOMETPUUN https://m.edsoo.ru/925af86b
HavanbHble nonsATus

2 reomerpun. Touka, npsimas 1 bubmmorexa [TOK

PHiL > HPAMAZ, https://m.edsoo.ru/659¢4331
OTpE30K, JIy4
HavanbHble nonsTus
3 reomerpuu. Touka, npsamast 1 bubmmorexa LOK
puH. > 1P ’ https://m.edsoo.ru/20bae12a
OTPE30K, JIy4d
ITousarue 06 akcuoMe,

4 TEOpEME, I0Ka3aTeIIbCTBE, | bubnnoreka [JOK
OIPEEIIEHUH, CBOWCTBE, https://m.edsoo.ru/3d223477
MIpU3HAKE
B3aumHoe pacnionoxxenue

5 TOUYEK Ha npsiMoi. M3mepenue | bubnnoreka [JOK
JUIMHBL OTPE3Ka, pACCTOSTHUE https://m.edso0o.ru/92b776f1
MEXAYy TOUKaMu
BzaumHoe pacnionoxenue

6 TOYEK Ha npsmoil. I3smepenue | bubnnoreka [JOK
JUTAHBI OTPE3KA, PACCTOSTHUE https://m.eds00.ru/9¢500788
MEXAYy TOUKaMu

7 B3aumnoe pacnonoxenue | bubnuorexa [IOK
TOYEK Ha npsiMoi. 3mepenue https://m.edsoo.ru/7f06e8ce



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

AJIMHBI OTPE3Ka, paCCTOAHUC
MECXKIAYy TOUKaMU

[TonymmockocTs U yroi. Bunast

bu6mmoreka [IOK

8 yrioB. 3mepenue BenuuuH
yrII0B https://m.edsoo.ru/36862bf3
[TonymnockocTs U yroi. Buapl BuG
9 yriioB. MI3MepeHue BeTuuruH nommoreka [IOK
yrII0B https://m.edsoo.ru/21ce4ff2
ITonymiockocTs 1 yroia. Buasl BuG OK
10 yrioB. U3MepeHnne BenunH nommoreka L
JrII0B https://m.edsoo.ru/ce214e34
BeprukanbHble U CMEKHBIE Bu6
11 yrael. [TapamiensHbie n nomorexa [IOK
https://m.edsoo.ru/7399faea
NEPIEHIUKYJIIPHBIE IIPSIMbIE
BeprukanbHble U CMEKHBIE 5
12 yrael. [TapamiensHbie u butamorexa LOK
https://m.edsoo.ru/5¢2c0dff
NEePIEeHIUKYIIIPHBIE IPSIMbIE
BeprukanbHble U CMEKHBIE 5
13 yrasl. [lapamiensHbie u butmorexa LOK
https://m.edsoo.ru/4a4bf678
NEePIEeHIUKYIIIPHBIE IPSIMbIE
BeprukanbHble U CMEKHBIE 5
14 yrisl. [TapamiensHbie u butmoreka LOK
https://m.edsoo.ru/84eeb61de
NEPIEHIUKYIIIPHBIE IPSIMbIE
BeprukanbHble U CMEKHBIE Eu6 K
15 yrisl. [TapamiensHbie u nommoreka O
https://m.edsoo.ru/d04bb9¢5
NEPIEHIUKYIIIPHBIE ITPSIMbIE
16 buccekrpuca yria bubmmorexa LIOK

https://m.edsoo.ru/da5e003¢c



https://m.edsoo.ru/36862bf3
https://m.edsoo.ru/21ce4ff2
https://m.edsoo.ru/ce214e34
https://m.edsoo.ru/7399faea
https://m.edsoo.ru/5c2c0dff
https://m.edsoo.ru/4a4bf678
https://m.edsoo.ru/84ee61de
https://m.edsoo.ru/d04bb9c5
https://m.edsoo.ru/da5e003c

bubmuoreka [JOK

17 buccexrpuca yria https://m.edsoo0.ru/557998af
18 buccekrpuca yria bubmmorexa LIOK
https://m.edsoo.ru/5ea89182
19 Jlomanas. Buspl 10MaHbIX. bubmuoreka [JOK
JlnnHa nomaHou https://m.edsoo.ru/c84d7212
20 Jlomanasi. Busel loMaHBbIX. bubnmoreka [JOK
Jnuna 1omaHOn https://m.edsoo.ru/91fe52bc
MHoroyronsHuku. [lepumerp
)1 MHOroyroibHuka. [Ionarue o bubnuorexa [IOK
BBIITYKJIBIX U HEBBIITYKIIBIX https://m.edsoo.ru/0aab8dfc
MHOTOYT'OJIbHUKAX
Mmuoroyronsuuku. [lepumerp
” MHOroyroibHuka. [Ionarue o bubnuorexa [IOK
BBIIYKJIBIX U HEBBIITYKIIBIX https://m.edsoo.1ru/27b15065
MHOTOYT'OJIbHUKAX
MHoroyronsHuku. [lepumerp
oy MHOroyrosiabHuka. [lonsarue o bubnuoreka [IOK
BBIIYKJIBIX U HEBBIITYKIIBIX https://m.edsoo.ru/5cc7a352
MHOTOYT'OJIbHUKAX
MHoroyronsHuku. [lepumerp
24 MHOroyrosiabHuka. [lonsarue o bubnuoreka [IOK
BBIIYKJIBIX ¥ HEBBITYKIIBIX https://m.edsoo.ru/6¢cac74dc
MHOTOYTOJIbHUKaX
MHoroyronsHuku. [lepumerp
)5 MHOroyrosibHuka. [Ionarue o bubnnoreka [JOK

BBIITYKJIBIX U HCBBITYKJIBIX
MHOT'OYT'OJIbHUKaX

https://m.edsoo.ru/3e269ed8



https://m.edsoo.ru/557998af
https://m.edsoo.ru/5ea89182
https://m.edsoo.ru/c84d7212
https://m.edsoo.ru/91fe52bc
https://m.edsoo.ru/0aab8dfc
https://m.edsoo.ru/27b15065
https://m.edsoo.ru/5cc7a352
https://m.edsoo.ru/6cac74dc
https://m.edsoo.ru/3e269ed8

26 WNHcTpyMeHTs U1 U3MepeHuit bubmumorexa [IOK
Y MOCTPOEHUM https://m.edsoo.ru/333ecb98

7 HNHCcTpyMEHTBI 111 U3MEPEHUN bubnuoreka [IOK
Y IIOCTPOEHUN https://m.edsoo.ru/26b0a806
KonrponbHas pabora no reme
"Hauana reomerpuu.

)3 [Ipocreliiine reoMeTpUdeCKre bubnunoreka [HOK
(GUrypsl U BX CBOWCTBA. https://m.edsoo.ru/aalb7981
H3mepenue reoMeTpuiecKux
¢uryp"

29 Menuana, GuccekTpuca u bubnnoreka [JOK
BBICOTA TPEYIOJIbHUKA https://m.edso0o.ru/9ae97099

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

31 PaBeHCTBO TpeyroibHUKOB bubmmorexa [OK

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

0 [IepBblii 1 BTOpOY MPU3HAKU bubnnorexka [JOK
paBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/0f5d60af

13 ITepBslii 1 BTOpON MPU3HAKU bubnuoreka [IOK
paBeHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/a56¢5a%b

34 IlepBbIil 1 BTOPOH IIPU3HAKH bubnnoreka [JOK
paBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/34f8650e

35 [IepBblii 1 BTOpOI IPU3HAKU bubnnoreka [JOK
paBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/ffe06285

36 [IepBelii 1 BTOpPOil MpU3HAKU bubnuorexa [IOK
paBEHCTBA TPEYTOJILHUKOB https://m.eds00.ru/79753cdf

37 PaBHOOe1peHHbIE bubnnorexa [JOK

TPECYTrOJIbHUKH U UX CBONCTBa

https://m.edsoo.ru/c59fdae9



https://m.edsoo.ru/333ecb98
https://m.edsoo.ru/26b0a806
https://m.edsoo.ru/aa1b7981
https://m.edsoo.ru/9ae97099
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38 PaBHOOenpeHHbIC bubmumorexa [IOK
TPEYTrOJbHUKHU U UX CBOMCTBA https://m.edsoo.ru/7e10fb44

39 PaBHOOenpeHHbIC bubnuoreka [IOK
TPEYTOJIbBHUKH U UX CBOMCTBA https://m.edsoo.ru/1¢2¢c982

40 [Tpu3nak paBHOOEAPEHHOTO bubnmoreka [JOK
TPEYTOJIbHUKA https://m.edsoo0.ru/480b3c40

41 [Ipu3Hak paBHOOEIPEHHOTO bubmumorexa [IOK
TPEYroJabHUKA https://m.edsoo.ru/bf564ab7

4 Tperuil npu3HaK paBeHCTBA bubnuoreka [IOK
TPEYTrOIbHUKOB https://m.edsoo.ru/b4229637

43 TpeTuii npu3HaKk paBEeHCTBA bubnuorexa [JOK
TPEYrOJIbHUKOB https://m.edsoo.ru/7a899c49

44 Tperuil npu3HaK paBeHCTBA bubnnorexa [HOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/41c75e54
@urypsl ¢ 0CeBOI

45 cummetpueit. [Tpumepst bubnunoreka [JOK
CUMMETPHUU B OKPYKAIOIIEM https://m.edsoo.ru/83d5ffea
Mupe
durypsl ¢ 0ceBOI

46 cummetpueit. [Tpumepst bubnunoreka [JOK
CHUMMETPHUU B OKPYXKAIOIIEM https://m.edsoo.ru/a48cf0cd
Mupe

47 KonTtponbHas pabora o Teme bubnuorexa [IOK
"TpeyronbHuku" https://m.edsoo.ru/6f0a9a78

bu6mmorexa [IOK
48 HapanerbHoCTs MpsMbix https://m.edsoo.ru/a081482d
49 CBoiicTBa ¥ NpU3HAKU bubmuotexa [JOK

napajiCJIbHBIX MIPAMBIX

https://m.edsoo.ru/2¢d69381



https://m.edsoo.ru/7e10fb44
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50 CaoiicTBa 1 MpU3HAKU bubnmoreka [JOK
MApAIUIEIBHBIX TPAMBIX https://m.eds00.ru/75899b52
51 CBoiicTBa U NpU3HAKU bubnunoreka [HOK
HMapaJUIENIbHBIX IIPAMBIX https://m.edsoo.ru/e0fde699
5 CBoiicTBa M pU3HAKU bubnmoreka [JOK
rnapasuiesIbHbIX IPSAMBIX https://m.edsoo.ru/74e8bd74
53 CaoiicTBa U MpU3HAKU bubnmoreka [JOK
MApAIUIEIBHBIX TPAMBIX https://m.edsoo.ru/070fd7db
54 CBoiicTBa U MpU3HAKU bubnnoreka [JOK
HapaJUIENIbHBIX IIPAMBIX https://m.edso00.ru/5¢90¢339
55 CymMmMa yriioB TpeyroyibHHUKa bubmmorexa LIOK
https://m.edsoo.ru/d1dcaScd
56 CymMa yIiioB TpeyroyibHHUKa bubmmorexa LOK
https://m.edsoo.ru/7at6d9¢6
57 Bremnue yrisl TpeyrojibHHUKa bubmmorexa LHOK
https://m.edsoo.ru/bc409f4f
58 Bremnue yrisl TpeyrojibHHUKa bubmmorexa [OK
https://m.edsoo.ru/371cbel
CymMa BHYTpPEHHHX YIJIOB
59 MHOTOYTI'OJIbHUKA U CyMMa bubnnoreka [JOK
BHEIIIHUX YITI0OB BBIITYKJIOTO https://m.edsoo.ru/a3dd667f
MHOT'OYTI'OJIbHUKA
CymMa BHYTpPEHHHX YIJIOB
60 MHOTOYT'OJIbHUKA U CyMMa bubnnoreka [JOK
BHEIIIHUX YIJIOB BBIITYKJIOTO https://m.edsoo.ru/e638a510
MHOTOYI'OJIbHUKA
61 CyMMa BHYTPEHHUX YTJIOB bubnmnorexa [JOK

MHOI'OYroJIbHHUKa U CyMMa

https://m.edsoo.ru/b75ede0Oe



https://m.edsoo.ru/75899b52
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BHCIIHUX YI'JIOB BBIITYKJIOT'O
MHOTI'OYT'OJIbHHUKA

KonTtponpHast pabora o Teme

bu6mmoreka [IOK

62 "1 .C
ApALIEILHOCTD yMi/Ia https://m.eds00.ru/40947485
YTJI0B MHOTOYTOJIbHUKA
[Tpu3naku paBeHCTBa
63 MPSIMOYTOJIBHBIX bubmmorexa [TOK
PAMOYT https://m.edsoo.ru/330d63ff
TPEYrOJIbHUKOB
[Tpu3naku paBeHCTBa
64 NPSIMOYTOJIBHBIX bubmorera [JOK
PAMOYT https://m.edsoo.ru/0el544dc
TPEYTrOJIbHUKOB
65 IleprieHAMKYISAP U HAKJIOHHAsS bubmmorexa LOK
PHEHAMICYTP https://m.eds00.ru/957310000000000
CBOHCTBO MeqUaHBI
66 MPSIMOYT'OJIBHOTO bubnnorexa [HOK
TPEYTrOJIbHUKA, IPOBEIEHHOMN https://m.edsoo.ru/b34a450e
K TUIIOTEHY3€
CBOICTBO MeIUaHbBI
67 IIPSAMOYTOJIBHOTO bubnnoreka [JOK
TPEYTrOJIbHUKA, IPOBEIEHHOMN https://m.edsoo.ru/83fabf79
K TUIIOTEHY3€
68 [IpsAMOYTOIBHBIN TPEYTOIBHUK bubnnoreka [JOK
¢ yriom B 30 rpaaycoB https://m.edsoo0.ru/52b57d0f
69 [IpssMOYTOIBHBIN TPEYTOIBHUK bubnuorexa [IOK
¢ yriom B 30 rpagycoB https://m.edsoo.ru/aec6d443
CooTHo1IEHNS MEX
e bu6mmorexa [IOK
70 CTOPOHAMH U yIJIaMU

TpPEYrojabHUKa

https://m.edsoo.ru/95db41£7



https://m.edsoo.ru/40947485
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COOTHOIIIEHUS MEXKTY

71 CTOpPOHAMHU U yTiIaMHu bubmmorexa [IOK
P yr https://m.edsoo.ru/5ea388d0
TPEYroJIbHUKA
HepaBeHcTBO TpeyroyibHUKA.
72 HepaBeHCTBo 0p J?IZHG bubmmorexa [IOK
p . s https://m.edsoo.ru/50fa9985
JIOMaHOU
HepaBenctBo Mexmy
7 NEPIEHIUKYIISIPOM U bubnuoreka [IOK
HAaKJIOHHOM. PaccTrosHue ot https://m.edsoo.ru/7284cbde
TOYKH 10 NPSAMOHN
KonTponbnas pabota no
teMaM "IIpsiMmoyrosibHbIE
74 S — bubnnoreka [JOK
peyr ’ https://m.edsoo.ru/85f00be3
"T'eomerpuueckue
HepaBeHCTBA"
75 OKpyXHOCTb, XOP/IbI U bubnunoreka [JOK
JIAAMETPBI, UX CBOWCTBA https://m.edsoo.ru/588c3a8d
76 OKpyXHOCTb, XOP/IbI U bubnuoteka [JOK
JUaMeTpBl, UX CBOMCTBA https://m.edsoo.ru/02406d49
B3aumHoe pacnionoxxenue
77 OKPYKHOCTH U MPSAMOW. bubnuotexa [JOK
KacarenbHas u cexkymas K https://m.eds00.ru/00d222d9
OKPY>KHOCTH
BzaumHoe pacnionoxxenue
73 OKPY>KHOCTH ¥ TIPSIMOM. bubnmnoreka [JOK
KacarenpHas u cexymas K https://m.edsoo.ru/4f8753bb
OKPY>KHOCTH
b K
79 BzaumHoe pacnionoxxenue nommorexa [0

https://m.edsoo.ru/a52f2800
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OKPYKHOCTH U MPSAMO.
KacarenbHas u cekymas k
OKPY’KHOCTH

20 OKpyXHOCTb, BIUCAHHAS B bubnnoreka [HOK
yroi https://m.edsoo.ru/3767ac35
81 OKpYy>XKHOCTb, BIIUCAHHAS B bubnnoreka [HOK
yroJ https://m.edsoo.ru/f019e49b
[TonsiTHE O reOMETPUYECKOM
%) Mecte Touek. [Ipumepsnl bubnuorexa [JOK
T€OMETPUUECKUX MECT TOUEK https://m.eds0o.ru/9bdd6b63
Ha IJIOCKOCTH
ITonsiTHE O TEOMETPUUECKOM
23 Mecte Touek. [Ipumepsnl bubnuorexa [JOK
T€OMETPUUECKUX MECT TOUEK https://m.edsoo.ru/62 1adf85
Ha IJIOCKOCTH
84 OrnucanHast OKPYXKHOCTh bubnuoteka [JOK
TPEYTrOJIbHUKA, €€ LIEHTP https://m.edsoo.ru/f5b41bc7
g5 OrnucaHHast OKPYKHOCTb bubnunoreka [JOK
TPEYrOJbHUKA, €€ LIEHTP https://m.edsoo.ru/c96254e9
Mertoza reoMeTpU4eCKUX MECT
86 TOYEK MPU CH?CHI/II/I bubmmorexa [OK
prp https://m.edso0.ru/5894¢7a4
F€OMETPUUYECKHX 3a/1a4
Meroz reoMeTpU4eCKUX MECT
87 TOYEK MPH PELICHUN bubmmorexa [OK
PP https://m.edsoo.ru/784342d1
F€OMETPUUYECKHX 3a/1a4
Mertoz reoMeTpU4ECKUX MECT
bu6nmoreka [JOK
88 TOYEK IIPU PELICHUU

TCOMETPHUICCKUX 3aaayd

https://m.edsoo.ru/05853a22
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Mertoz reoMeTpu4EeCKUX MECT

89 TOYEK IIPH PEIICHUHN bubmorexa LOK
pHp https://m.edso0.ru/6903dff0
T€OMETPUUYECKHX 3a/1a4
O60ocHOBaHMS TPOCTEHIITIX
MIOCTPOEHUM, ITaIlbl 3a1a4X Ha
90 IMOCTPOEHUS, PEIIEHHE 3a1a4 bubmmorexa LOK
p P https://m.edsoo.ru/e511d730
Ha MTOCTPOEHHUE ITUPKYJIEM H
JIMHEUKOH
O60ocHOBaHMS NPOCTEUIINX
MMOCTPOEHUM, ATaIlbl 3a1a4H Ha
91 IIOCTPOCHUSI, pENICHNE 3a1a4 bubmmorera [TOK
p P https://m.edsoo.ru/f3bfbf74
Ha MOCTPOEHUE IIUPKYIIEM U
JIMHEUKOH
KonTtponpsHas pabora o Teme
"Ok HOCTb.
92 1“60151}6,;K MUYecKre MecTa TOUeK bubmmorera [IOK
P ' https://m.edsoo.ru/791dafc6
ITocTpoeHus ¢ MOMOILBIO
LUPKYJIS U JINHEHKA"
[ToBTOpenue u 060061IEHNE.
Pemenne 3amau,
93 HILTIOCTPHA IIUX CBA3H bubmmorera [TOK
PHPYIO https://m.edsoo.ru/f0e38fa3
MEXy pa3TUYHBIMU TEMaMU
Kypca
[ToBTOpeHme u 0600IIEHNE.
Pemenne 3amau,
94 AITIOCTPH IIUX CBS3H bubmmorera [TOK
pHpyIo https://m.edsoo.ru/38a31139
MEXy pa3TUYHBIMU TEMaMU
Kypca
95 [ToBTOpeHue u 0600MIIEeHNE. bubmuotexa [JOK
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Pemenne 3amay,
WJUTIOCTPUPYIOIIHNX CBSI3U
MEX]ly pa3uyHbIMU TeMaMu

Kypca

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

96

[ToBTOpenue u 06o0IIEHNE.
Pemenue 3amau,
WLTIOCTPUPYIOLIHMX CBS3H
MEX/1y Pa3INIHBIMU TEMaMH

Kypca

bubmuoreka [JOK
https://m.edsoo.ru/a4f457¢ea

97

[ToBTOpenue u 06o0IICHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIIHX CBSI3H
MEX/1y Pa3IMIHBIMU TEMaMH

Kypca

bu6mmorexa [IOK
https://m.edsoo.ru/07e567¢l

98

[ToBTOpenue u 06o0IICHNE.
Pemenne 3amau,
WILTIOCTPUPYIOIIHMX CBS3H
MEX/1y Pa3TNIHBIMI TEMaMH

Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/8a4b94e4

99

[ToBTOpeHue u 060061IEHNE.
Pemenne 3amau,
WITIOCTPUPYIOIUX CBSA3U
MEXy Pa3TUYHBIMUA TEMaMHU

Kypca

bu6mmorexa [IOK
https://m.edsoo.ru/397d166b

100

[ToBTOpeHmE 1 0000IIEHNE.
Pemenne 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUYHBIMU TEMAMHU

Kypca

bu6mmorexa [IOK
https://m.edsoo.ru/c60d778a
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Hrorosast KOHTpoOJIbHASA

bubmuoreka [JOK

101 pabora ! https://m.edsoo.ru/fd50754a
[ToBTOpenue u 06o0IIEHNE.
P
CIICHHE Said, bubmuoreka [JOK
102 WUTIOCTPUPYIOILIMX CBA3U 1

MEXAY pa3IudHbIMU TEMAMH
Kypca

https://m.edsoo.ru/971{7836

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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8 KVIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsl

| [TapannenorpamMm, ero Npu3Haku 1 | bubnmnoreka HOK
CBOMCTBA https://m.edso0.ru/8c2d080

) [Tapannenorpamm, ero Nnpu3Haku u 1 Bbu6mmotreka [JOK
CBOMCTBa https://m.edsoo.ru/0dbbebfb

3 [Tapannenorpamm, €ero nNpu3HaKku u 1 bubnnorexa [JOK
CBOMCTBA https://m.edsoo.ru/fb521d1b

4 [Tapannenorpamm, ero Npu3HaKu u 1 bubnnoreka [JOK
CBOMCTBa https://m.edsoo.ru/dc674776

5 [Tapannenorpamm, ero Nnpu3Haku u i Bbu6motreka [JOK
CBOMCTBA https://m.edsoo.ru/4823807b

6 [IpssmoyroiapHUK, poMO, KBasipaT, UX | bubmuoreka [IOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8

7 [TpsMoyronbHUK, poMO, KBaapaT, ux 1 bubmmnoreka HOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/d6a662¢c9

g [IpssmoyroiapHUK, poMO, KBaipaT, UX | bubmmnoreka HOK
IPU3HAKHU U CBOMCTBA https://m.edsoo0.ru/21884952

9 [TpstmoyronbHUK, poMO, KBaapaT, UX | bubmuoreka [IOK
MIPU3HAKU U CBOMCTBA https://m.edsoo.ru/a6373aa2

10 CpenHsisi TMHUS TPEYroJIbHUKA 1 bubmmorexa [IOK
pel peyr https://m.edsoo.ru/6e1bcbbb

bu6nunorexa LIOK

11

Cpensist TMHUS TPEYToJbHUKA

https://m.edsoo.ru/6b23a4c3
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12 Tpaneuus. PaBHoOenpenHas Bu6muotexa [JOK
Tparnenusi, €€ CBOMCTBA U MPU3HAKHU https://m.edsoo.ru/d61aa9d2
13 Tpaneuus. PaBHoOenpenHas bubmunoreka [JOK
Tpaneuus, e€ CBOMCTBA U IPU3HAKU https://m.edsoo.ru/17f960ca
14 [IpssmoyronpHas Tpanenus bubamorexa LOK
https://m.edsoo.ru/3375c8{3
15 Cpenusis TuHUS Tpaneun bubmmorexa LHOK
https://m.edsoo.ru/7963a7f5
Bbu6moreka [JOK
16 Teopema dareca https://rn.edsoclfru/3426a505
Bbu6mmotreka [JOK
17 Teopema dareca https://m.edsoclfru/a2402d2b
18 Teopema 0 IpONOPIUOHATIBHBIX Bbu6motreka [JOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema o0 MpONOPIIMOHATBHBIX bubnnorexa [JOK
OTpe3Kax https://m.edsoo.ru/8eccc056
bubnnorexa [JOK
20 Hentp mace Tpeyroibuuia https://m.edsogm/9cbcf96c
21 lenTpanbHO-cCUMMETpHUYHBIE (UTYPBI ngi;ifg;gg};smoma
) Konrponbnas pabora no reme bubmuoteka [IOK
"YeTplpEXyroabHUKN" https://m.edsoo.ru/bed0f9f3
” [TonoGue TpeyroibHUKOB, bubmmnoreka HOK
KOd(pGUITUEHT MOA00HS https://m.eds00.ru/19400684
24 [Tonobue TpeyroabHUKOB, bubnuorexa [IOK
Kod(puImeHT nomooms https://m.edsoo.ru/21ebb50b
25 [TpusHaku no100us TPEYTroOJIbHUKOB bubmmorexa LIOK

https://m.edsoo.ru/bbf2¢3a6
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bubnunorexa LIOK

26 [Tpu3Haku mogo0us TPEYroJbHUKOB hitps.//m.edsoo.rw/8db1 17
bubmuorexa [JOK
27 [Tpu3Haku mog00us TPEYrOJbHUKOB hitps://m.c dsogru 19ed11d5h
bubmuorexa [JOK
28 [Ipu3Haku mogo0ust TPEYTrOTLHUKOB hitps://m.c dsogru 15242193
bubmuorexa [IOK
29 [Ipu3Haku mogo0ust TPEYrOILHUKOB hitps://m.c dsogru 123de95f]
bubmmoreka [JOK
30 [Ipu3Haku nmoaoOust TPEYroJIbHUKOB hitps://m.c dsoclfru 13d1d9d16
31 [Ipumenenue nmoao0Oust Mpu perIeHUN bubnnoreka [JOK
MPAKTUYECKUX 33124 https://m.eds00.ru/d97bf297
1 [IpumeneHne moao0us P peleHuN bubnmnorexa [JOK
MPAKTAYECKUX 3a]1a4 https://m.edsoo.ru/5b21c5aa
13 [Ipumenenue nmoao0Oust Mpu perieHUn bubmmoreka [JOK
MPAKTUYECKUX 3a1a4 https://m.edso0.ru/e0d80738
34 [Ipumenenue mogo6us pU pelIeHUH bubmuoteka [IOK
MPaKTUYECKUX 3a]1a4 https://m.edsoo.ru/cacel 7d8
35 [TpumMeHeHne nog00Ms IPU pEeLICHUN bubmuoreka [IOK
MPaKTUYECKUX 3a1a4 https://m.edsoo.ru/8717eeba
36 [Ipumenenue moao0Oust Mpu peIIeHUH bubmuoreka [IOK
MPAKTUYECKUX 3a1a4 https://m.eds00.ru/d9159d9d
37 Brenenue nonstust mpeoOpa3zoBaHus bubnmnorexa LIOK
1no100ust ¥ Mo1I00HBIX Uryp https://m.edsoo.ru/aaf7¢944
18 KonTtponbHas pabora o Teme bubmuoreka [IOK
"TloxoOue" https://m.edso0.ru/89¢3236d
39 IMousrue miomanu. CBoicTBa bubmmoreka [IOK

IO TeOMETPUUYECKUX QUTYP

https://m.edsoo.ru/7af5b92e
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40 Ilonsarue mromanu. CBoiicTBa bubnunoreka LIOK
IJIOIIAJIEH TEOMETPUICCKUX HUTYP https://m.edsoo.ru/37a176c0
41 ITonsitue mmomaau. CBoiicTBa bubmuorexa [JOK
IUIOINAACH TeOMETPHUYECKUX QUTYP https://m.eds00.ru/6004265a
IIpocreiimme GopMyIbl A IUIOMAAN
42 Tpe OJILHI/IKa(i)HI; :Jmefo aMMIaLlI ’ bubmorexa OK
peyr » 1ap P ’ https://m.edsoo.ru/596a1d0e
pomba u Tpanenuu
IIpocreiimme GopMyIbl A IUIOIIATN
43 TI; OJILHHKa(l)HI; ;,nnefo aMMI;l ! bubmorexa HOK
peyr - 1ap P ’ https://m.edsoo.ru/f636delf
pomba u Tpanenuu
IIpocrenmue GopMyabl A IUIOMIAIN
44 Tpe OJIBHI/IKa(bHIa). Z’ﬂﬂeﬂo aMMa bubmorexa HOK
peyr - 1ap P ’ https://m.edso0.ru/9732274d
pomba u Tpanenuu
IIpocrenmue GopMyasl A8 IUIOMIAIN
45 Tpe OJIBHI/IKa(bHI:l Z’Jme;lo aMMIellI " bubmorexa HOK
peyr - 11ap rpamma, https://m.eds00.ru/c6458963
pomba u Tparnenuu
IIpocTeiimme hbopMyIIbl AT ILIONIAAN
46 Tpe OJ'IBHI/IKa(le:. znnefor aMMI;l " bubmmorexa [TOK
peyr » ap p ’ https://m.edsoo.ru/0b18fc61
pomba u Tparnenuu
IIpocTeiimme hbopMyIIbl AT ILIONAAN
47 Tpe onLHHKa(bnl; znnefor aMML: " bubmmorera OK
peyr » ap p ’ https://m.edsoo.ru/eb691e04
pomMOa ¥ Tpamnenuu
IIpocrenmue GopMyIEl IS IUIOMIAIN
48 Tpe OJIBHI/IKaq}HIZ. znnejllor aMMa bubmorexa [IOK
peyr » 1ap p ’ https://m.edso0o.ru/8b93cfba
pomMOa ¥ Tpamnenuu
IIpocreimme GopMyIIEl I IUIOIIAIU
P Qopryzibt A tmaa bubmuorexa [{OK
49 TPEYrOJIbHUKA, ITApAILICIIOrPaMMa,

pomba u Tpamnenuu

https://m.edsoo.ru/c351544d
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[Ipocreiimme Gopmynbl s TUTOMIAIA

50 TpEyroJibHUKA, MapajijieorpaMma, bubmmorexa [IOK
poMGa  Tpaner https://m.edsoo.ru/a3f9beld
Bu6muotexa [JOK
31 Tlnowasw mozobHex Guryp https://m.edsofru/d8638f34
Bu6muoteka [JOK
32 Mnoway noz00HbIX pHryp https://m.edsoclfru/2383022e
Bu6muoteka [JOK
>3 Mnowaw noxo0HbIX puryp https://m.edsofru/See2a7d4
54 KonTponbhas pabota no Teme bubmmoreka [JOK
"ITinomans" https://m.eds00.ru/05f10573
Bbu6moreka [JOK
> Teopewa Iugaropa https://m.edsoclfru/7f63 1£27
56 [Tpumenenne Teopems [Tugaropa Bbu6mmotreka [JOK
MIPU PEIIEHUH MTPAKTUUECKHUX 3a]1a4 https://m.eds00.1ru/4829510
57 [Ipumenenue teopemsl [Iudaropa bubmuoreka [IOK
IIpY PEIICHUN IIPAKTUIECKUX 3a1a4 https://m.edsoo.ru/a9fbd79b
58 [Tpumenenue Teopemsl [Tudaropa bubmuoteka [IOK
IPH PEIIEHUH IIPAKTUIECKUX 3a1a4 https://m.edsoo.ru/396250fc
59 [Ipumenenue Teopemsl [1udaropa bubmmnoreka HOK
IIpU PELICHNUHN NIPAKTUYECKUX 3a1a4 https://m.edsoo.ru/ec94e892
60 [Ipumenenue teopemsl [Iudaropa bubmuoreka [IOK
IIpY PEIICHUN IIPAKTUYECKUX 3a1a4 https://m.edsoo.ru/cb69a011
61 [IponopuroHanbHbIE OTPE3KU B bu6muoreka [JOK
PSAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/012ee582
6 [IponopumoHaIbHBIE OTPE3KH B bubmuoreka [IOK
PSMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549¢ea
63 [TponopiimoHanbHbBIE OTPE3KH B bubnuorexa [JOK
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IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/1ecbc886

64 [IponopiimoHanbHbIE OTPE3KHU B bubnmnoreka HOK
HPSAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
65 [TponoprinoHabHBIC OTPE3KH B bubmmoreka [JOK
NPSIMOYTOJIBHOM TPEYTOIbHUKE https://m.edsoo.ru/861dfd7f
66 [IponopunoHanbHbIE OTPE3KU B Bu6muotexa [JOK
NPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
Cunyc, KOCUHYC, TAHT€HC U
67 KOTaHI'€HC OCTPOro yria bubmmorexa LIOK
poroyr https://m.edsoo.ru/132bdef6
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
Cunyc, KOCUHYC, TAHT€HC U
68 KOTaHI'€HC OCTPOTrO yria bubmmorexa [IOK
poro T https://m.edsoo.ru/f089efbo
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
69 KOTaHI'€HC OCTPOTrO yria bubmorexa LIOK
P yr https://m.edsoo.ru/b41c27f9
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
70 Tpuronomerpuyeckue GyHKIUU bubmmnoreka HOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/f64cb9cb
71 Tpuronomerpuueckre GyHKIUU bubmuoreka [IOK
yrioB B 30°, 45° u 60° https://m.eds00.ru/6b294349
KonTponbhas pabota mo Teme
72 "Teo 1:)eMa HH(Il)jaro a ¥ Haydaja brbmmorexa [TOK
P " P https://m.edsoo.ru/a9db1f7a
TPUTOHOMETPUU
73 BrnucanHnble v LIEHTpaIbHBIE YIIIbI Bubmmorexa [IOK
HeHTp T https://m.edsoo.ru/ae5f890d
74 Brnincannblie 1 HEHTpaIbHbBIE YIJIBI Bubmmorexa [IOK
HEHTp 4 https://m.edsoo.ru/d0233fa0
75 BriucanHble ¥ LIEHTPAIIBHBIE YIUIBI bubmuoteka [IOK
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https://m.edsoo.ru/ccaee9b0

76 Brniucannbie v LIEHTpaIbHBIE YTIIbI bubmorexa [IOK
https://m.edsoo.ru/1d342414
77 VYron Mexay KacaTeIbHOU U XOPAOU Bubmaorexa ITOK
https://m.edsoo.ru/775efa2f
78 VYron Mexay KacaTelIbHOU U XOpI0i bubmmorexa [TOK
https://m.eds00.ru/09166b3d
79 Vsl MEXAy XOpJIaMHU U CEKYLUMU bubamorexa LOK
https://m.edso0.ru/022e729¢
80 VYTIIIbl MEXAY XOpIaMHU U CEKYLTUMU bubmorexa LIOK
https://m.edsoo.ru/84a32a80
81 Brnrcanablie U ONUCaHHbBIC bubnuoreka [{OK
YETBIPEXYTOJIbHUKU https://m.edsoo.ru/734d8ad9
%) Bnucannsie u onvcaHHEIS bubnuoreka [{OK
YETBIPEXYTOJIbHUKHU https://m.edsoo.ru/aa6clad6
23 CBoiicTBa ¥ MPU3HAKH BIIUCAHHOTO bubmuoreka [IOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
84 CBoiicTBa ¥ MpU3HAKH BIUCAHHOTO bubnnorexa [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/60435d9b
g5 CBoiicTBa M IPU3HAKH BIMCAHHOTO bubnnorexa [JOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
26 CBoiicTBa ¥ MPU3HAKH BIUCAHHOTO bubmuoreka [JOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
%7 B3anmHoe pacmnonokeHue 1Byx bubnunorexa LIOK
OKPY’KHOCTEN https://m.edsoo.ru/420d844¢
28 B3aumHoe pacnionoxenue 1Byx bubmuoreka [IOK
OKPYKHOCTEH https://m.edso0o.ru/42da8612
89 Kacanue okpyxHocreit bubnuotexa [JOK
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https://m.edsoo.ru/4cbf4£f9

90 K . bu6nunorexa LIOK
ACAHHC OKpY>KHOCTCH https://m.edsoo.ru/52dcbe7d
o1 OO61ue kacaTeNnbHbIE K ABYM bubmmoreka [JOK
OKPYKHOCTSAM https://m.edsoo.ru/d2151a62
KonTpoabHas padora 1mo Teme "Yriisl
0 P . P 3 e o bubnunoreka LIOK
1 HCTLIPCXYTOIILHIKH, CBA3AHH https://m.edso00.ru/26055342
OKPYXHOCTBIO"
[ToBTOpenue u 006001eHNE. Pemenue
93 P = bubnuoreka [{OK
3ajiat, HIHOCTPUPYIONIIX CBA3H https://m.eds00.ru/74d89ab9
MEXy pa3IMIHBIMU TEMaMH Kypca
[ToBTOpenue u 00001IeHNE. Pemenue
94 P R bubnuoreka [{OK
3aat, HITHOCTPHPYIOTIX CBASH https://m.eds0o.ru/6d05bed8
MEXy pa3IMIHBIMU TEMaMH Kypca
[ToBTOpenue u 00001IeHNE. Pemenue
95 P Hl bubnunoreka LIOK
3ajiat, WTIOCTPUPYIOIIX CBAH https://m.edsoo.ru/51013847
MEXy pa3TUYHBIMU TEMaMU Kypca
IToBTOpenue u 0000mmenne. Pentenne
06 P = X CBA3H bubmmoteka IIOK
3allat, HIHoCTpHpYoll https://m.edsoo.ru/248181a0
MEXy pa3TUYHBIMU TEMaMU Kypca
IToBTOpenue u 0000mmenne. Pentenne
97 P = B3 bubmuorexa [{OK
BSI3U
3alat, HITHOCTPHPYIOIHX https://m.edsoo.ru/dad15fdc
MEXTy pa3IMIHBIMU TEMaMH Kypca
IToBTOpenue u 06001eHNE. Pemmenue
08 P B bubmuoreka [{OK
u
3ajiat, WIToCTPHPYIOMUX CBA3 https://m.eds00.ru/6a69702b
MEXTy pa3IMIHBIMU TEMaMH Kypca
99 [ToBropenue u o6o0mmenue. Pemenune bub6muoreka [IOK

3aZla4q, HJUIIOCTPUPYIOIIHUX CBA3U

https://m.edsoo.ru/0f5b4b87
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MCKAY pa3JIMYHBIMU TEMaMHU KypcCa

100

101

102

[ToBTOpenue u 0600mIeHNE. Permenune
3a/1a4, WJUTFOCTPUPYIOIIUX CBSI3U
Me)KI[y pa3J'II/I‘-IHBIMI/I TEMaMHU Kypca

Wrorosas KoHTpOJIbHAS paboTa

[ToBTOpenue u 0600mIeHNE. Permenune
3aJ1a4, WUTIOCTPUPYIOIIHNX CBSA3H
Me)KI[y pa3JII/I‘IHI>IMI/I TEMaMHU Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

bu6nmorexa [IOK
https://m.edsoo.ru/7942fc3c

bub6nmoreka [IOK
https://m.edsoo.ru/c2695¢10

bub6nmmoreka [IOK
https://m.eds00.ru/b4981045
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9 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
| CuHyc, KOCHHYC, TAHT€HC YTIJ10B OT 0 | bubnmnoreka HOK
no 180° https://m.edsoo.ru/33005d2b
) OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubmmorexa [JOK
TOXKJIECTBO https://m.edsoo.ru/aba8dd52
bubnunoreka LIOK
3 o 1
OPMYJIbL IPHBEACHHA https://m.eds00.1u/98813486
bubnunoreka LIOK
4 () 1
OPMYJIBT TIPHBCACHHA https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronpHukoB. Teopema 1 bu6mmoteka [JOK
KOCHHYCOB https://m.edsoo.ru/9738e456
6 Pemenue tpeyronsaukoB. Teopema | bubmuoreka [IOK
KOCHUHYCOB https://m.edsoo.ru/d934a6e6
bu6nmorexa LIOK
T 1
7 copemMa CHHYCOB https://m.eds00.ru/820ebf06
bu6nmorexa LIOK
T 1
8 copemMa CHHYCOB https://m.eds00.ru/000dd68f
Pemenne npaktudeckux 3agad ¢
9 HCIIOJIb30BAHUEM TEOPEMBI 1 bubmmorexa LIOK
p https://m.edsoo.ru/da65db4c
KOCHHYCOB M TEOPEMBI CHHYCOB
Pemienne npaktuueckux 3aaad ¢
bu6nunorexa LIOK
10 MCII0JIb30BAaHUEM TEOPEMBI 1

KOCHHYCOB U TCOPEMBI CUHYCOB

https://m.edsoo.ru/ed170337
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11

Pemenne npakruyeckux 3aaad ¢
MCII0JIb30BAHUEM TEOPEMBI
KOCHUHYCOB U TEOPEMBI CUHYCOB

bubnunoreka LIOK
https://m.edsoo.ru/fd237192

Pewenne npakruyeckux 3aaad ¢

12 HUCIOJIL30BAHUEM TEOPEMEI buGnuorexa [IOK
p https://m.edso00.ru/66b247d5
KOCHHYCOB U TEOPEMbI CUHYCOB
TpuroHomerpuueckue GOpMYIIbI I
13 HJII)O amu T eI:) OJILHI/IK(?IJ,) . bubnmorexa LHOK
HaA Tpeyr ’ https://m.eds00.ru/009bf17e
napajuiejgorpamma
Tpuronomerpuueckue GOPMYIILI I
14 HJI'I)O agu T : onLHI/IK(}; . Bubmiorexa OK
Ha A Tpeyr ’ https://m.edso0o.ru/3479efa2
napasuiesorpaMmma
Tpuronomerpuueckue GOPMYIILI I
15 HJI'I)O agu T : onLHI/IK(}; . buGnuorexa [IOK
Ha A Tpeyr ’ https://m.edsoo.ru/c9e4273f
napasuiesorpaMmma
Tpurosomerpuueckre ¢GoOpMyIIbl 11
16 HJII)O anu T : OJ'IBHI/IKE,) . bubmorexa HOK
Ha Tpeyr ’ https://m.edsoo.ru/35e8ab1f
napajiejgorpamma
bubmmoreka IIOK
17 o r
OpMyJia L epora https://m.edsoo.ru/ad8e9d59
bu6mmoreka IIOK
18 o T
OpMyIIa L epona https://m.edso00.ru/8fb80467
bubmmoteka IIOK
1 o T
0 OpMyIIa L epona https://m.eds00.ru/03b9324c¢
dopMya IUIOIIAH BBITYKIOTO bu6muoreka [JOK
20 ..
YETBIPEXYrOJIbBHUKA https://m.edsoo.ru/e20462b0
21 ®opmya MmIomaau BEITYKIOrO bubmuoteka [IOK

YETBIPEXYTOJIbHUKA

https://m.edsoo.ru/1b3{8284
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2 KonTtponpHas pabota o teme Bu6muotexa [JOK
"Pemienue TpeyrojibHMKOB" https://m.edsoo.ru/71316455
” Xopbl ¥ TOI00HBIE TPEYTOIBLHUKH B bubnmnoreka HOK
OKPYKHOCTH https://m.edsoo.ru/dee5bl11d
24 TeopeMa 0 IpOU3BEAECHUN OTPE3KOB bubmmoreka [JOK
XOopX https://m.edsoo.ru/9a6b9583
)5 Teopema 0 IpoOU3BEIEHUU OTPE3KOB Bu6muotexa [JOK
XOpI https://m.edsoo0.ru/3280910d
26 Teopembl 0 MPOU3BEICHUN OTPEZKOB bubnnorexa [JOK
CEKyIIHX https://m.edsoo.ru/7c74ebdb
7 Teopembl 0 MPOU3BEACHUH OTPE3KOB Bbu6moteka [JOK
CEKyINX https://m.edsoo.ru/ccdb3092
28 Teopema o KkBagpate KacaTebHOMN bubmorexa [IOK
https://m.edsoo.ru/3cde33ca
29 Teopema o kBagpare KacarenbHOU bubmmorexa LIOK
https://m.edsoo.ru/d6df6¢c82
30 Teopembl UeBsl 1 MeHenas ng:?;;f:;igg};zlg dfa
31 Teopembr UeBsl 1 MeHenas ng:?;ifg;gg};@cl be
32 Teopembr UeBsl 1 MeHenas E:fi;;f;;grou/};aglaag
bubmmnoreka HOK
33 Honsrie o romoreTii https://m.edsoclfru/ 14e624fd
34 KonTponbhas pabota no teme bubnuorexa [IOK
"TTonobue TpeyroabHUKOB" https://m.edsoo.ru/15177855
35 YpaBHeHHE NPSAMON Ha MIIOCKOCTH. bubnmnoreka [JOK

VYrnoBo# kodpPuimeHT u cBOOOTHBIHN

https://m.edsoo.ru/2dcfad6b
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YJICH, UX I‘COMeTpI/I‘-IeCKI/Iﬁ CMBICJI

VYpaBHeHrEe NPSIMOil Ha MIIIOCKOCTH.

bu6nmorexa [IOK

36 Yrnosoii kodhunmeHt I/IU CBOOOTHBINT hitps:/m.cdsoo.ru/fadfb1b3
YJIeH, UX TEOMETPUUYECKUIA CMBICIT
[TapannensHOCTD U
37 MEePIEHINKYIISIPHOCTD MIPSAMBIX (depe3 bubmorexa HOK
PHEHTICYTD P P https://m.eds00.ru/6d686658
YTII0BOM KO3 (OUITHEHT)
bub6nmoreka [IOK
38
¥ PaBHEHHe OKpYKHOCTH https://m.edsoo.ru/1658a6fd
Haxoxnenue nepeceueHuit
39 OKPYKHOCTEH U MPAMBIX B bubmmorexa [IOK
24 P https://m.edsoo.ru/36de713a
KOOpAMHATaX
Haxoxnenue nepeceuenuit
40 OKPYKHOCTEH U MPAMBIX B bubmorexa [IOK
24 P https://m.eds00.ru/5777b234
KOOpAMHATaX
41 ®opmysa pacCTOSIHUS OT TOUKH J10 bubmuoteka [IOK
IPSAMOi https://m.edsoo.ru/5ffdeecd
[Inomane napainenorpamma B
42 KOO mHiaTa)? HOH}ITI/IIC) 00 bubmmorexa [IOK
pA S https://m.edsoo.ru/19f84dae
OPUEHTHPOBAHHOM TUIOIIAIH
[IpuMeHeHne MeToga KOOpJAUHAT B
43 HpaKTI/I‘{eCKI/I 0 I/Ief{TI/I OII:éfHHLIX brbmmorexa [TOK
p p p https://m.edsoo.ru/7b10a3a5
F€OMETPUUYECKHX 3a7adax
44 KonTponbhas pabota no teme bu6muoreka [JOK
"Meroa koopauHaTt" https://m.edso0.ru/b1271082
but6mmorexa [IOK
45 Bekro a TUIOCKOC
KTOPBI Ha TIIOCKOCTH https://m.edsoo.ru/bd9a630e
46 CroxeHue M BEIYNTAaHUE BEKTOPOB — bubnuotexa [JOK
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IIpaBUjIa TPEYTrOJIbHUKA U

https://m.edsoo.ru/193ca346

napasuiesiorpaMma
CrnosxeHue ¥ BBIMUTaHUE BEKTOPOB — Bu6miorexa LIOK

47 FIPABILIA TPEyTOILHIKA M https://m.edsoo.ru/01d8ebal
napajuiesorpaMma

48 YMHOKEHNE BEKTOPA HA YUCIIO ngg;flfgi)?rouiﬂ()dﬂg

bubnmnoreka HOK

4 Koopzuiatet sektopa https://m.edso:)l.ru/22785 18f
CrnosxeHue ¥ BBIYUTAaHUE BEKTOPOB, Bu6morexa [IOK

50 YMHONMCHHE BEKTOpa Ha RACIO B https://m.eds00.1u/c492667b
KOOpJMHATax
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, Bu6morexa [IOK

31 YMHOEHHE BEKTOpa Ha HHEIO B https://m.eds00.ru/2560ab87
KOOpAMHATax

5 [TpumeHeHHEe BEKTOPOB B (PUBHKE, bubmmnoreka HOK
LIEHTP Macc https://m.edsoo.ru/1cfb8928

53 [Tonsatue o 6a3uce (Ha MWIOCKOCTH). bubmuoreka [JOK
Paznosxenust BEKTOpOB 10 6a3ucy https://m.eds00.1ru/757b9b30

54 [Tonsatue o 6a3uce (Ha MWIOCKOCTH). bubnmnorexa [JOK
Paznoxxenust BEeKTOpoB 1o 0a3ucy https://m.edsoo.ru/cfe5295e

55 [TonsiTre o 6a3uce (Ha MIIOCKOCTH). bubmmoteka IIOK
Paznoxxenus BeKkTopoB 1o 6a3ucy https://m.edsoo.ru/e1a50237
CkanspHoe Mpou3BeIeHUE BEKTOPOB,

56 T€OMETPUYECKHUM CMBICT U bu6muoreka [JOK
BBIPAXEHUE B JE€KAPTOBBIX https://m.edsoo.ru/afb9a2a0
KOOpAMHATaX

57 JucTpuOyTUBHOCTH CKAJIIPHOTO bubnuotexa [JOK
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MIPOU3BEIACHUS

https://m.edsoo.ru/0Obcd3387

CkansgpHoe Mpou3BeIeHNE U

bub6nmoreka [IOK

58
MpOELUPOBAHUE https://m.edsoo.ru/0f16f5da
ITpuMeHeHne CKaIsIpHOTrO
59 IIPOU3BEJICHUSI BEKTOPOB ISl bubmmorexa LIOK
POMEBEA e https://m.eds00.ru/9d7b1240
HaXO0XICHUA JUIMH U YIJIOB
[IpuMeHeHue cKasIpHOro
60 IIPOU3BEJICHUS BEKTOPOB ISl bubmmorexa LIOK
P A POB 1 https://m.edso00.1ru/99791584
HaXO0XICHU JUIMH U YIIIOB
[IpuMeHeHne cKasIpHOro
61 IIPOU3BEJICHUS BEKTOPOB IS bubmmorexa LIOK
P A pOB A https://m.edsoo.ru/894c1248
HaXO0X/IEHUS JUIMH U YIJIOB
2 Penrenne reoMeTpuyecKux 3a7ad ¢ bubnnorexa [JOK
IIOMOIIIBIO CKAJIIPHOI'O IIPOU3BEICHUS https://m.edsoo.ru/e572abc0
63 Pemenune reomerpuueckux 3agad ¢ Bbu6moreka [JOK
IIOMOIBIO CKAJIAPHOT'O IPOU3BEICHUS https://m.edsoo.ru/75a5e4a7
64 KonTposnbhas pabora no teme bubmmnoreka HOK
"BexTops!" https://m.edsoo0.ru/55678a9d
65 [TpaBrIIBHBIE MHOTOYTOJIBHUKH, bubmuoreka [IOK
BBIUNCJICHHUE UX DJIEMEHTOB https://m.edsoo.ru/5a4341db
66 IIpaBunBHBIE MHOTOYTOJIBHUKH, bubmmnoreka HOK
BBIYUCIIEHUE UX DIIEMEHTOB https://m.edsoo.ru/2517463d
67 [TpaBuIIbHBIE MHOTOYTOJIBHUKH, bubmuoreka [IOK
BBIUHCJIEHUE UX DJIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBunbHBIE MHOTOYTOJIBHUKH, bubmuoreka [IOK
BBIYUCIIEHUE UX DIIEMEHTOB https://m.edsoo.ru/al6f6e98
b K
69 Yucno m ¥ 1IMHa OKPYKHOCTH nomorexa LO

https://m.edsoo.ru/78b4dc48
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bubnunorexa LIOK

70 4
HCIHO Tt M JUTHHA ORPYRHOCTH https://m.edsoo.ru/825¢73c7
71 JlnuHA 1yTH OKPY)KHOCTH bubmorexa OK
AT OKPY https:/m.edsoo.ru/3¢298319
bu6nmmoreka [IOK
2
! Jlniiia Zyri OKpyKHOCTH https://m.edsoo.ru/4eb62ffb
bu6nmoreka IIOK
P
73 AMAHHAT Mepa yrta https://m.edsoo.ru/d3b68dca
bubnunoreka LIOK
74 P
arHai Mepa yrta https://m.eds00.ru/e97f0369
Ilnomane Kpyra u €ro 3J1€MEHTOB bubnnoreka [JOK
75
(cexTopa M cerMeHTa) https://m.edsoo.ru/b73a7f0b
76 ITmomaae kpyra v €ro 3J€MEeHTOB bu6nunorexa LIOK
(cexTopa 1 cerMeHTa) https://m.edso0.ru/10a2b760
77 [Inomaap Kpyra u €ro 3J€MeHTOB Bbu6mmoreka [JOK
(cekTopa U CerMeHTa) https://m.edso0.ru/0d98bb54
Brruucnenue nepumMeTpoB u
78 riomaaeit Guryp, BKIFOYAIOIINX bubmmorexa [TOK
tHa M - https://m.edsoo.ru/1f673d06
AJIEMEHTHI KpyTa
Brruucnenue nepumMeTpoB u
79 riomaaeit Guryp, BKIFOYAIOIINX bubmmorexa [IOK
tman M m https://m.edsoo.ru/adbcd171
AJIEMEHTHI KpyTa
20 Kontponbnas no teme "J{nuna bubmmoreka IIOK
OKPY>KHOCTH U TUIoHaab kpyra" https://m.edsoo.ru/0353e¢638
81 IlenTpanibHast CHMMETpHUS brbmorexa OK
p P https://m.edsoo.ru/e63{f8f2
b K
82 LeHTpanbsHO-CUMMETPHYHBIE (DUTYPBI nommorexa O

https://m.edsoo.ru/5dbbfd1f
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bubnunorexa LIOK

83 IT
OBOPOT https://m.edsoo.ru/a59548ae
bu6nmorexa [IOK
84 O
cesad CHMMCTPHA https://m.edsoo.ru/de5f1903
[ToBTOpenue u 0600mIeHNE. Permenune
85 3a1a4, WITIOCTPH HUX CBS3U bubmorexa OK
fad, pupyromt https://m.edsoo.ru/46bcel128
MEXy Pa3InIHBIMH TEMaMH Kypca
26 @urypsl, CHMMETPUYHBIE Bu6muoteka [JOK
OTHOCHUTEJILHO HEKOTOPOH OCH https://m.edso0o.ru/a6b0094b
bubnunoreka LIOK
87 I1 7
ApaAILICIILHBIM TICPEHOC https://m.edsoo.ru/3b681983
88 IlonsiTHE ABMKEHUS U €0 CBOMCTBA bubmorexa HOK
A https://m.edsoo.ru/4bda89ea
bubnunoreka LIOK
89 P
aBEHCTBO Guryp https://m.edsoo.ru/aba7d464
90 IIposiBiIeHUSI CUMMETPUU B IIPUPOJE, bubmmnoreka HOK
JKUBOIIUCH, CKYIBIITYpE, apXUTEKType https://m.edsoo.ru/92b823fd
o1 KoMmmnosumnuu nBrxesnii bu6nmorexa LIOK
(mpocreiinine npuMepsl) https://m.edsoo.ru/2a4a2bag
[ToBTOopenue u o6o061eHue. Pemmenue
92 3a1a4, WIIIOCTPH HUX CBSI3U bubmorexa HOK
Aag, Tpupyor https://m.edsoo.ru/efefea93
MEXYy Pa3TUuIHBIMH TEMaMH Kypca
IToBTOpenue u 06001IeHNE. Pemenue
93 3a7a4 li/IJ'IJ'IIOCT U o HUX CBSI3U bubmorexa [IOK
Aad, prpyIoI https://m.edsoo.ru/c58¢409¢
MEXy pa3TUIHBIMU TEMaMHU Kypca
[ToBTOpenue u 0600mIeHNE. Pemenune
bubmmoreka [IOK
94 3a/1a4, WUIIOCTPUPYIOLIUX CBA3H

MCKAY pa3JIMYHBIMU TEMAMHU KypCa

https://m.edsoo.ru/54d14267



https://m.edsoo.ru/a59548ae
https://m.edsoo.ru/de5f1903
https://m.edsoo.ru/46bce128
https://m.edsoo.ru/a6b0094b
https://m.edsoo.ru/3b681983
https://m.edsoo.ru/4bda89ea
https://m.edsoo.ru/aba7d464
https://m.edsoo.ru/92b823fd
https://m.edsoo.ru/2a4a2ba8
https://m.edsoo.ru/efefea93
https://m.edsoo.ru/c58e409e
https://m.edsoo.ru/54d14267

[ToBropenue u o6o0mmenue. Pemenue

95 3a7a4, WIITIOCTPU UX CBS3U 1 bubmorexa [OK
Aad, pupytot https://m.edsoo.ru/a78455¢5
MEXY Pa3InYHBIMH TEMaMH Kypca
[ToBropenue u o6o0mmenue. Pemenune
96 3a7a4, WIUIFOCTPHU HUX CBSI3U 1 bubmorexa LIOK
ad, pupyrott https://m.edsoo.ru/2e7695cf
MEXy pa3IUIHBIMU TEMaMH Kypca
[ToBTOpenue u 0600mIeHNE. Permenune
97 3a7a4, WIUIFOCTPU HUX CBSI3U 1 bubmmorexa LOK
Aad, pupyrott https://m.edsoo.ru/6383d98a
MEXy pa3IMIHBIMU TEMaMH Kypca
[ToBTOpeHue u 06001IeHNE. Permenue
98 3a71a4, WUIFOCTPU UX CBS3U 1 bubmorexa LOK
Aad, pHrpyrom https://m.edso0.ru/89¢5365f
MEXy pa3TUYHBIMU TEMaMHU Kypca
[ToBTOpenue u 006001IeHNE. Permenue
99 3a71a4, WUIFOCTPU UX CBS3U 1 bubmorexa [IOK
Jadg, pupyrom https://m.edsoo.ru/0dcedafl
MEXy pa3TUYHBIMU TEMaMHU Kypca
[ToBTOpenue u 0606meHue. Pemenue
100 3a7a4, WLUIFOCTPHU UX CBSI3U 1 bubmmorexa OK
ad, TpHrpYIoL https://m.eds00.ru/27b735¢9
MEXy pa3TUYHBIMU TEMaMU Kypca
bubmmoreka IIOK
101 " 0 1
TOroBas KOHTpOIIbHAL paboTa https://m.edsoo.ru/073bcf5d
[ToBTOpenue u 0606meHue. Pemenue
102 3a7a4, WLIFOCTPHU UX CBSI3U 1 bubmmorexa OK
ad, pHpyrott https://m.edsoo.ru/1852817¢
MEXTy pa3IMIHBIMU TEMaMH Kypca
OBIIEE KOJIMYECTBO HACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/a78455c5
https://m.edsoo.ru/2e7695cf
https://m.edsoo.ru/6383d98a
https://m.edsoo.ru/89c5365f
https://m.edsoo.ru/0dcedaf1
https://m.edsoo.ru/27b735e9
https://m.edsoo.ru/073bcf5d
https://m.edsoo.ru/1852817e




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KJIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUSN OCHOBHOM
06pa3OBaTean0ﬁ nporpaMmmbl OCHOBHOI'O 061]101"0 06pa303a}mﬂ

I'eomeTpus

6.1

Pacno3naBate W3y4eHHBIE TEOMETpPHYECKHE (UTYpBI, ONpEeNeisiTh UX
B3aMMHOE  pacCIlOJIOKEHUE, H300paxaTrb TreoMeTpuueckue  (Gurypsl,
BBITNOJIHATH YEPTEXKH 10 YCIOBUIO 3aAauu. VI3MepsATh JIMHENHBIE U YIJIOBBIE
BEIMYMHBI. Pemiate 3ajauM Ha BBIYMCIIEHUE UIMH OTPE3KOB M BEJIMYUH

yTJIOB

6.2

Jenate rpy0Oyi0 OLEHKY JIMHEMHBIX W YIJIOBBIX BEJIMYUH IPEIMETOB B
peabHOM JKU3HH, pa3MepoB MPHUPOAHBIX 00BEKTOB. Paznmuyarh paszmepsl
9THX 0OBEKTOB 10 MOPSIKY BETUUNHBI

6.3

6.4

6.5

CTpOI/ITI) YCPTECIKHU K TCOMCTPUICCKUM 3aJjadyaM

[Tonp30BaThcss MpPU3HAKAMH PABEHCTBA TPEYrOJBHUKOB, HCIIOJIB30BaTh
NpPU3HAKH U CBOWCTBA PaBHOOCIPEHHBIX TPEYrOJIBHUKOB TPU PEIICHUU
3a1a4
HpOBO)II/ITI) JIOTUYCCKUE PaACCYKIACHUSA C UCITOJIB30BAHUEM I'COMETPUUCCKUX
TeopeM

6.6

6.7

6.8

ITonmp30BaThCcsl TMpU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOWMCTBOM MEIWaHbl, MNPOBEAEHHOW K THUNOTEHY3€ NPSAMOYIOJbHOTO
TPEYTOJbHUKA, B PEIICHUN T€OMETPUUYECKUX 3a]1a4

Onpenenarb nNapaJyieNbHOCTh MPSIMBIX C TOMOILIBIO YIJOB, KOTOpbIE
oOpa3zyer ¢ HuUMHU cekymas. OrmnpenensTh NapauIeIbHOCTh MPSMBIX C
MOMONIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MPSIMOM JO TOYEK
JPYTror NpAMoit

Pemiate 3agaun Ha KiIeT4aTOM 6yMare

6.9

[IpoBOAUTH BBIUMCIEHHUSI U HAXOJIWUTH YUCIIOBble W OYyKBEHHBIE 3HAYCHUS
YIJIOB B TEOMETPUYECKMX 3aJadax C HCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYroJbHUKOB U MHOTOYTOJbHUKOB, CBOWCTB YIJIOB, 00pa30BaHHBIX MPHU
[IEPECECUCHUM  JBYX  IAapaJUlebHBIX  IpsAMBIX  cekymed. Pemarts
IIPAaKTUYECKHE 3a7a4X Ha HaXOXKJICHUE YIII0B

6.10

Bnanerp moHATHEM TreOMETPUYECKOIO0 MeCTa TOYeK. YMETh OIpenessaTh
OHCCEeKTpUCY YyIjla M CEepeAUHHBbIA NEePIeHIUKYIAp K OTpPe3Ky Kak
F€OMETPUUYECKHE MECTa TOUYEK

6.11

@opMyTUPOBATH ONpEACNICHUsI OKPYKHOCTH M Kpyra, XopAbl U JAHaMeTpa




OKPY’KHOCTH, IIOJIB30BATHCA UX CBOICTBaMH. YMETh NPpUMCHATH OTU
CBOMCTBaA IIpu pCUICHUHN 3aJ1a4

Biagers nmoHsATHEM ONMCAHHOM OKOJIO TPEYTOJBHHMKA OKPYXHOCTH, YMETh
HaxoauTh €€ meHtp. [lomb3oBaThest akTaMH O TOM, YTO OMCCEKTPHCHI

6.12 VIJIOB TPEYrojbHUKA IMEPECEKaloTCs B OJHOM TOYKE, U O TOM, YTO
CepeIMHHBIC TEPIEHIUKYIISPHI K CTOPOHAM TPEYTOJbHUKA MEPECEKAIOTCS B
OJTHOH TOYKE
Brnaners moHsATHEM KacaTeNbHOM K OKPYXHOCTH, IOJIb30BAaTHCSI TEOPEMOH O
6.13 NEPIEHIUKYJIAPHOCTH KacaTelbHOM U paauyca, MPOBEAEHHOTO K TOYKE
KacaHHs
6.14 [Tonb30BaThCcs ~ MPOCTEUIIUMHU  TEOMETPHUUECKUMU  HEpPAaBEHCTBaMH,
' MOHUMATb UX MPAKTUYECKUI CMBICI
6.15 [TpoBOAUTH OCHOBHBIE T€OMETPUUYECKUE MMOCTPOCHHS C TTOMOIIBIO ITUPKYJIS
' Y JIMHEWKH
8 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3YJAbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOTI'O 00111ero 00pa3oBaHusA
pe3yjabTara
6 I'eomerpus
6.1 Pacno3HaBaTte OCHOBHBIE BHUIBI YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
’ MOJIb30BATHCS UX CBOMCTBAMH MPHU PEUICHUH T€OMETPUIECKUX 3314
60 [IpuMeHsTH CBOWCTBA TOYKM TEPECEUCHUsST MEIMAaH TPEYroJbHHUKA (IIEHTpa
’ Macc) B pEIIeHHH 3319
Brnagers noHsTueM cpefHel IMHUU TPEYTOJIbHUKA U TPANEINH, TPUMEHSITh
63 UX CBOMCTBa NpU pEIIEHWH TeoMeTpuyeckux 3anad. [loib3oBaThes
' Teopemoii Daneca 1 TeopeMO 0 MPONOPIIMOHATIBHBIX OTPE3Kax, IPUMEHSTh
WX ISl pEIICHUs TIPAKTHUECKUX 3a1a4
6.4 [IpumensaTr  mpu3Haku  MOAOOHMS  TPEYTOJNBHHUKOB B PEIICHUU
' reOMEeTPUUECKUX 3aa4
[Tonb3oBatbes Teopemoit [ludaropa nns pemeHuss reoMEeTpUYECKUX U
6.5 npakTrdeckux 3amad. CTpOUTh MAaTeMaTHYeCKYl0 MOJETh B MPAKTUIECKUX
' 3ajjadax, CaMOCTOSITENIFHO JeNaTh YepTEK M HAXOAWTh COOTBETCTBYIOIIHE
JUTMHBI
Bnagerp mnoOHATHSAMHM CHHyCa, KOCHHyca W TaHTE€HCAa OCTpPOro yria
6.6 MPSMOYTOJIBHOTO TpeyroyiibHUKa. [lob30BaThCs ITUMU TOHATHSAMHU IS
pelIeHUs TPaKTUYECKUX 3a]au
6.7 Boruncnsate (pa3nuuHbIME CIIOCOOaMHU) IIJIOMIAAb TPEYTroJIbHUKA U TUIOMIAIN

MHOTOYTOJIBHBIX (GUTYp (MONB3YACh, TA€e HEOOXOIUMO, KaIBKYJISITOPOM).




[IpuMeHATH NOydYEeHHBIE YMEHMS B IPAKTUYECKUX 3aa4ax

6.8

6.9

Bnaners NOHATHSAMM BIHMCAaHHOTO M LEHTPAIBHOIO YIUIA, HMCIOJIb30BaTh
TEOPEMBl O BIMCAHHBIX YIJIaX, yriax MeXAYy XOpAaMHU (CEKyIHMMHU) U yrie
MEXy KacaTeJIbHOW U XOpJOU IPU PEILICHUH N'€OMETPUYECKUX 3a1a4

BJ'Ia,I[GTB IIOHATHUEM OIIMCAHHOI'O LIeTI:IpéX}’l"O.]'II)HI/IKa, IIPUMCHATH CBOMCTBA
OIMKMCAaHHOT O tlCT]’:»IpéXyl"O.]'IBHI/IKa IIpU pCUICHUH 3aaa4

6.10

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

[IpuMeHsTh MOTYYCHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATHYECKUE
MOJIENI JUIs 3a/la4 PEAJbHOW JKU3HU W TPOBOJIUTH COOTBETCTBYIOIIHEC
BBIYUCIICHHSI C TIPUMEHEHUEM I0JI00USN TPUTOHOMETPUH (TIOJB3YACh, TIC
HE0OXOMMO, KAIBKYJIATOPOM )

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJIbTaThbl 0CBOCHU S OCHOBHOM
06pa3OBaTeJII)HOI71 nporpaMmmMmbl OCHOBHOI'O 061]161"0 06pa30BaHI/Iﬂ

I'eomeTpus

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPhIX YIJIOB, HAXOAUTh C HUX
NOMOULIBI0  pPAa3JIMYHbIE  DJJEMEHTHl  INPSAMOYIOJBHOTO  TPEYTrOJIbHHMKA
(«perieHue NPSAMOYTOJIBHBIX TPEYroJIbHUKOBY»). Haxomuth (C MoMoIbio
KaJIbKYJISATOPA) JUIMHBI U YTJIBI JUI HETAOJIMYHbBIX 3HAUEHUH

6.2

ITonp3oBaTbCs dbopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXIAECTBOM JUIsl HAXO0XKJIEHUSI COOTHOIIEHUN MEXKITY
TPUTOHOMETPUUYECKUMHU BETUUMHAMU

6.3

Ucnonb3oBath TeOpemMbl CHHYCOB W KOCHHYCOB I HaXOXJEHUS
pPa3IUYHBIX DJIEMEHTOB TPEYTrOoJIbHUKA («PEIIEHHE TPEYroJbHUKOBY),
MPUMEHSTH UX MPU PELIeHUH FeOMETPUUECKUX 3a7a4

6.4

Bnaners moHsTHSAMH  npeoOpa3oBaHMsS  MOJOOUS, COOTBETCTBEHHBIX
2JEMEHTOB TOAO0OHBIX ¢uryp. Ilomb3oBaTbest CBOMCTBaMU  MOI00MS
MPOU3BOJBHBIX (QUTYp, YMETh BBIYUCIATH [UIMHBI U HAXOAWThb YIJbl Y
no100HbIX uryp. [IpumMeHsATs CBOMCTBA MOA00MS B MPAKTUYECKUX 3a/1adax.
YMeTh NpUBOJUTH MPUMEPHI MOAOOHBIX PUTYP B OKPYXKAIOIIEM MUPE

6.5

6.6

ITons30BaTbcst TeopeMaMu O  TPOU3BEIECHUU  OTPE3KOB  XOpA, O
MIPOM3BEIEHNHU OTPE3KOB CEKYILUX, O KBaJpaTe KacaTelbHOI

[Tonp30BaThcs BEKTOpaMH, MOHUMATh UX T€OMETPUUYECKUNA U (U3MUECKUI
CMBICJI, IPUMEHATh UX B PEIICHHUH I'€OMETPUYECKUX M (U3NUECKUX 3a/1a4.
[IpuMeHATH CKaJISIpHOE NPOU3BEACHUE BEKTOPOB I HAXOXICHUS JJIUH U
YIJIOB

6.7

ITonap30BaThCs MCTOAOM KOOpAWHAT Ha IIJIOCKOCTH, MNPHUMCHATH €ro B
PCIICHUU IT'COMCTPUYCCKUX U MMPAKTUICCKUX 3a1a1




6.8

Bragerp MOHATHSAMH MPaBUIHBHOTO MHOTOYTOJILHUKA, THHBI OKPYXHOCTH,
JUIMHBI YT OKPY>KHOCTH W PaJMAaHHON Mepbl yria, YMETh BBIYHUCISATH
wiomaap Kpyra v ero uacred. I[IpuMeHsAThP NOJTy4YyeHHBIE YMEHHUS B
MPAKTUYECKHX 3a7ja4ax

6.9

Haxoaute ocu WM LEHTPbl CUMMETpHHM (GUTYp, NPUMEHSTH IBMKEHUS
IJIOCKOCTH B IPOCTEHIINX CIIydasx

6.10

[IpuMeHsTh MONy4YeHHbIE 3HAHHS Ha MPAKTHKE — CTPOUTh MaTeMaTUYeCKue
MOJENM I 3aJad peajbHON >KM3HUM W TPOBOJAUTH COOTBETCTBYIOIIWE
BBIUMCJICHHSI C MPUMEHEHHEM IOJAO00MSIN TPUTOHOMETPUYCCKHUX (HYHKIUI
(MONB3ysACh, I/ie HEOOXO0IUMO, KaJTbKYISTOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTpus
Hauanenubie nonsitus reomerpun. Touka, mpsiMasi, OTpe30K, Jiyd. YTojd. Bumsl
6.1 yrioB. BeprukanpHble U cMexHble yribl. buccekrtpuca yrma. Jlomanas,
MHOTroyrojpHUuK. [lapamiensHoCTh U NEpIEHAUKYISIPHOCTD IPSIMBIX
6.2 Cummerpuunble ¢urypbl. OCHOBHBIE CBOWCTBa oceBOW cummerpuu. I[Ipumepst
' CUMMETPHUH B OKPYKAIOILEM MUPE
6.3 OcHOBHBIE TOCTPOEHHUSI C IOMOIIbIO LUPKYJIS U JInHEHKU. TpeyroiabHuk. Beicora,
' Me/MaHa, OMcceKTpHca, X CBOMCTBA
6.4 PaBHOOe1peHHBIIN U PAaBHOCTOPOHHMM  TPEYrOJIbHUKH. HepasencrBo
' TPEYroJbHUKA
6.5 CBoiicTBa M NIpU3HAKU PAaBHOOEIPEHHOIO TpeyrojibHuKa. [Ipu3Haku paBeHCTBa
' TPEYTrOJIbHUKOB
6.6 CpolicTBa M MpHU3HAKU MapaJlyiesbHbIX NpsAMbIX. CymMma yIJoB TpPEyrojbHUKA.
' BHemHue yriel TpeyrojabHuKa
[IpssmoyronbHblii  TpeyrodpHUK.  CBOHCTBO  MeAMAaHBl  MPSMOYTOJBHOTO
6.7 TPEyroJibHUKA,  IPOBEAEHHOM K  rumoreHy3e. lIpu3sHaku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSIMOYTrobHBIN TPEYroabHUK ¢ YriioM B 30°
HepaBeHcTBa B reoMEeTpUN: HEPAaBEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE
6.8 JIOMaHOH, TeopemMa o OojblieM yrie MU OoJblIed CTOPOHE TPEyroJIbHUKA.
[lepnieniuKynsip ¥ HaAKJIOHHAs
6.9 I'eomeTprueckoe mecto Touek. bruccekrpuca yria u cepeIMHHBIN NEPIEHIUKYIISIP
' K OTPE3KYy KaK F€OMETPUYECKHE MECTA TOUEK
6.10 OKpy’XHOCTh U KpPYT, XOpJla U AUaMETpP, UX CBOWCTBA. B3anmHoe pacronoxeHue
' OKPYKHOCTH M npsiMoii. KacaTenbHas 1 cexymasi K OKpy>KHOCTH
6.11 OKpyKHOCTb, BIHMCAaHHas B Yrojia. BrucaHHas u oOIUCaHHAass OKPYXKHOCTU
' TPEYroJbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eometpus
6.1 UYersipéxyronbauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyronpHUK, poMO, KBaApaT, UX MPU3HAKUA U CBOWCTBA




Tpaneuusi, paBHOOOKast Tpameuus, e€ CBOMCTBa M mpu3Haku. lIpsMoyronbHas

6.3
Tpaneuus
6.4 Meron yaBoenuss Mmenuanbl. LlenTpanbHas cumMmerpus. Teopema Paneca u
' TEOpeMa O IPONOPLUOHAIIBHBIX OTPE3KAX
6.5 Cpennue TMHUY TPEYTOJIbHKUKA U Tpanenuu. LIeHTp Macc TpeyroiabHHuKa
6.6 [TomoGue TpeyroapbHUKOB, KO3 dumuent mnoxodbus. IlpusHakum m1OH00HUS
' TpeyroidbHUKOB. [IpuMeHeHne nogo0us Py PelIeHNH PAKTUIECKUX 3a/1a4
6.7 DopmyIbl 1)1 IIIOLIAANA TPEYTOIbHIKA, TapajiesorpamMmma, pom0oa u Tpanenuu
6.8 CaoiicTBa miomaaei reomeTpudeckux puryp. OTHOIICHUE IUIOMAACH 0I00HBIX
' ¢uryp
6.9 Brprunciienne muiomanei TpeyroJbHUKOB W MHOTOYTOJIBHMKOB Ha KIIETYATOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa mnpu pemeHun
' MPAaKTUYECKUX 3a/1a4
CuHyC, KOCHMHYC, TAaHI€HC OCTPOIO YIJIa HPSMOYTOJIBHOIO TPEYroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpuroHoMeTpuyeckue (GyHKIUU
yrioB B 30°, 45° u 60°
6.12 BnucanHble U LIEHTpalbHBIE YIJIbl, YTOJ MEXAY KacaTeJbHOM M XOpPJOH. YTJibl
' MEXy XOpJIaMU U CEKYITUMHU
6.13 BrcanHble U ONIMCAHHBIE YETBIPEX YT OJIbHUKH
6.14 B3aumHoe pacnonoxxeHue nByx okpyxkHocted. Kacanue okpyxknoctei. OOuiue
' KacaTeJIbHbIE K IBYM OKPYXHOCTSIM
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
6 I'eomerpus
6.1 Cunyc, xkocunyc, tanreic yriioB ot 0 go 180°. OCHOBHOE TPUTOHOMETPHYECKOE
' TOXJECTBO. POPMYJIBI IPUBEACHUS
6. Pemenune tpeyronbHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. Pemnienue
' MPaKTUYECKHX 33/1a4 C UCOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMbI CUHYCOB
6.3 [IpeobpazoBanue mogodus. [Togodrue cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 NpPOU3BENEHUH OTPE3KOB XOPJI, TEOPEMBI O IMPOU3BEAEHHHM OTPE3KOB
' CEeKYILHX, TeOpeMa O KBaJpaTe KacaTeJIbHOM
Bekrop, nnuHa (MOayib) BEKTOpa, COHANPABICHHBIE BEKTOPHI, MPOTHUBOIOIOKHO
6.5 HallpaBJIE€HHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
' omepanuu HajJ BekTopamu. Pa3iiokeHHe BEKTOpa MO JABYM HEKOJUIMHEAPHBIM
BEKTOPaM
6.6 Koopaunatsl BekTopa. CkansipHO€ NPOU3BEACHUE BEKTOPOB, MPUMEHEHUE ISt




HaXOXXIACHUA NJIMH U YyIJI0B

JlekapToBbl KOOpAMHATHI HA IJIOCKOCTU. YPaBHEHHUS MPSIMOW U OKPYKHOCTH B

6.7 KOOPAMHATAX, INEPECECYECHHUE OKPYKHOCTEH M NpsAMBIX. MeEToJa KOOpAMHAT U €ro
MIPUMEHEHUE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKH
6.9 JlnnHa okpyxHoctu. ['pagycHas v paguaHHas Mepa yria, BBIYMCIEHHUE JUIMH AYT
' OKPYXKHOCTEH
6.10 [Imomaae kpyra, CEKTOpa, CErMEHTa

6.11

JIBuKeHHsI TUIOCKOCTM W BHYTPEHHHE CcuMMeTpun Guryp (dIeMeHTapHbIC
npencrasienus). [lapamnensusiii nepenoc. [ToBopot



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

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHUSA K PeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
o0pa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBarh NOHATUSAMU: MHOYKECTBO, IIOJIMHOKECTBO, ONEPALUU
HaJ MHOXECTBAMMU; YMEHHUE ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIEpEeBO, ILIUKJI, IPUMEHATh UX MPHU PELICHUHU 337a4; YMEHHE HCII0JIb30BaTh
rpadguueckoe TpPEACTaBICHHE MHOXECTB JUUIsl ONHCAaHUS PeallbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33]1a9 U3 APYTHX YIEOHBIX MMPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMU: OIIPCACICHHUC, aKCHMOMa, TCOpEMa,
JOKa3aTCJIbCTBO, YMCHUC paciio3HaBaTb HCTHHHBIC nu JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPUMCPBI MW  KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUSA BBICKa3bIBaHUM

YMeHue OIICpHUPOBATL TIIOHATUAMU: HATYpaJIbHOC YHCJIO, IIPOCTOC U
COCTaBHOE YHCIIO, JIEIUMOCTh HATYPAJIbHBIX YUCEN, IPU3HAKU JEIUMOCTH,
[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApOoOb U JecsITHYHAs IpOOb,
CTAHJAPTHBIA BUJ YHUCJA, PALMOHAIBHOE YKCIIO, UPPALUOHAIBHOE YHCIIO,
apuMeTHuecKuil KBaJpaTHBIH KOpPEHb; YMEHHE BBIMOIHATH ACHCTBUS C
YucCiiaMHi, CpaBHUBATh W YIOPAJA0YMBATHL 4YMCJIA, MPCACTABIATL 4YHCJIa HaA
KOOPJIMHATHON IPSAMOM, OKPYIVIATh YHUCIA; YMEHUE JENaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTb MNOHATHSAMM: CTENEHb C IEJIbIM IIOKa3aTeleM,
aprudMeTHUeCKUi KBaJpaTHbIM KOPEeHb, MHOTOUWIEH, alredpandeckas Apoob,
TOKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTemeHu OoJblle
€MHMIIBI; YMEHHUE BBINOIHATH pacu€Thl Mo Qopmyiam, npeoOpa3zoBaHUs
HENbIX, JPOOHO-PAMOHATBHBIX BBIPAKEHUH M BBIPAKEHUH C KOPHSIMU,
pa3I0KeHUEe MHOTOWICHA HA MHOXKUTENIN, B TOM YHUCJIE C UCIOJb30BAHUEM
(bopMyI pa3sHOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMenue onepupoBaTh MNOHSATHUSIMHU: YHCIOBOE PABEHCTBO, YpPaBHEHUE C
OJIHOW NMEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHON;
yMEHHE peliaTth JWHEWHbIE W KBaJpaTHbIE YpaBHEHHWs, JPOOHO-
palMOHAJIbHBIE YPABHEHHUS C OJJHOM NMEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
ypaBHEHUH, TUHEHHBIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U JPOOHO-
palMOHAIBHBIE HEPABEHCTBA C OJHOM IEPEMEHHON, B TOM YHUCIE IIpU
pEelIeHUH 3aJay U3 JIPYruxX MNpPeIMETOB U MPAKTHUUECKUX 3a7ad; YMEHHUE
UCIIOJIb30BaTh KOOPJAUWHATHYIO MPAMYIO U KOOPAUHATHYIO IUIOCKOCTH ISt
M300pakKeHUS PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSMH: (YHKIMSA, rpaduk (yHKIHU, HYIA
(GyHKIMU, TPOMEXKYTKH 3HAKOIMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUs,




yObIBaHUSI, HAWOONIbIIee W HAaWMEHBIIEEC 3HAYCHUS (PYHKIMH, YMEHHUE
ONEPHPOBATh TMOHATHAMHU: TIpsiMas POMOPIMOHAIBLHOCTh, JIMHEHHAs
byHkuus, KBaapaTuyHas (QyHKIUSA, oOpaTHas NPONOPIUOHATIBHOCTD,
napaboia, runep0oa; yMeHHe CTPOUTh Tpadpuku QyHKIUH, UCIIONB30BaATh
rpaduKd Ui ONPENEICHUS CBOWCTB MPOIECCOB M 3aBUCHMOCTEH, ISt
pelieHus 3ajad W3 APYruX Yy4eOHBIX MPEIMETOB U PEAbHON KHU3HU;
YMEHHE BBIPaKaTh GOPMYJIaMU 3aBUCUMOCTH MEXIY BETMUYNHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIIEOBATEIbLHOCTD, apupMeTryecKas
U TEeOMEeTpUYEeCKass MPOrpecCMd; YyMEHHE HCIOJIb30BaTh  CBOMCTBA
nocieA0BaTeNbHOCTEH, POpPMYIIbl CyMMBI U OOLIETO 4YjeHa MPU PELICHUU
3a7a4, B TOM YHUCIE 3aJa4 U3 JPYruX y4eOHbIX IMPEIMETOB U peaibHOU
KU3HU

YMeHue pemaTh 331a4 pa3HbIX TUIIOB (B TOM YHCIIE HA MPOLEHTHI, 10JIU U
4acTH, JABWXKEHHE, padoTy, IIEHy TOBapOB M CTOMMOCTb HOKYIOK M YCIYT,
HAJIOTH, 3aJauyd M3 00JacTH YHPABICHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHHUE COCTABJISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHUIO 3aJa4M, HCCIECNOBATh IIOJYYEHHOE PEUICHHE U
OLIGHUBATh MPABIONIOT0OHOCTH OTYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh MOHATUSAMH: (QUTYpa, TOYKA, OTPE3OK, MpsMas, JIyd,
JOMaHasl, Yroj, MHOTOYIOJbHHMK, TPEYrOJbHUK, pPaBHOOEAPEHHBIM U
PaBHOCTOPOHHHUI TPEYTOJBHUKH, MPSIMOYTOJBHBIN TPEYroJbHHUK, MEeIuaHa,
Ouccexrpuca u BBICOTA TPEyTOJIbHUKA, YeTHIPEXYTOIBHHUK,
napajieiorpaMM, poMO, MPSMOYTOITBHUK, KBAIPaT, TPANEIHS; OKPY>KHOCTH,
KpYT, KacaTellbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHHE
pewiath 3a7a4M, B TOM YHUCIIE U3 MOBCETHEBHOM >KM3HHU, Ha HaXOXJICHHE
reOMETPUYECKUX BEIMYMH C MPUMEHEHHEM H3YyYEHHBIX CBOMCTB (QUIYp U
(baxToB
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YMeHue omnepupoBaTh MOHATHUSIMH: PABEHCTBO (QUIYp, pPABEHCTBO
TPEYroJIbHUKOB; MapauIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX, Yroi
MEXy MPSIMBIMH, NIEPIIEHANKYIISP, HAKIIOHHAS, POEKIHs, mojgodue Gpuryp,
NOJO0HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTEIBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaTh paBEHCTBO, CHUMMETpPHIO U mojodue ¢uryp,
NapauIeIbHOCTD U NEPIEHANKYISIPHOCTD IPSIMBIX B OKPYKAIOLIEM MUPE

YMCHI/Ie OHepI/IpOBaTI) IHOHATUAMM. OJIHNHA, paCCTOSIHI/Ie, erJ'I (BGJ’H/ILII/IHa
yrila, CHHYC U KOCUHYC yTjla TPEeyrojbHUKA), IUIOUadb; YMEHHUE OIICHUBAThH
pa3Mepbl IPEeIMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE MPUMEHSTh
dbopMyITbI IEpUMETPA U TUIOIIA I MHOTOYTOJIBHUKOB, ITHHBI OKPY>KHOCTH H
IUIOINAAM Kpyra, oObeMa MpsSMOYroJbHOTO MapajiesienuIesa; yMEeHue
MPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroyiibHUKa, Teopemy [ludaropa, TpUTOHOMETPHUYECKHUE COOTHOIICHUS
JUUIS1 BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOIIaAeH
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Ymenune  u3zo0paxkaTb  IJIOCKMe  GUIypl W HX  KOMOMHANuW,
IPOCTPAaHCTBEHHBbIE (QUTYphl OT PYKH, C TIOMOIIBIO YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 11O TCKCTOBOMY WJIM CUMBOJIBHOMY
OIMKMCaHUIO
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YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAsi CUCTEMa KOOPAMHAT;
KOOPJIMHATHI TOUYKH, BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEICHUE BEKTOpA Ha
YHUCII0, CKaJIpHOE IIPOU3BEACHHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOPBI U KOOPJAMHATHI JIJIsl MPEACTABICHUS JAHHBIX M PEIICHUs 3a]ay, B
TOM YHUCJIE U3 IPYTUX YYEOHBIX MPEAMETOB U pealbHON KU3HU
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VYmMmenune OIICPHUPOBATH IMOHATHUAMMU: CTOJI6I/IKOBBIC M KPYI'OBBIC JUAI'PAMMBI,
TaOJIUIIbI, cpeHee apudmeTnyeckoe, Mearana, HauooJIbIIee U HANMCHbIIIEE
3HaYeHHs,  pa3Max  4YHCIOBOTO  Habopa;  yMEHHE  H3BIIEKATh,
UHTEPIPETHPOBATH U MPEOOPa30BBIBATH HHPOPMALIUIO, TPEACTABICHHYIO B
TaONMUIIAX ¥ HA JUarpaMmax, OTPaKAIOIIYI0 CBOWCTBA M XapaKTEPHCTUKU
peabHBIX TPOIIECCOB W SIBJICHHN; YMEHHE pAacIlO3HAaBaTh W3MCHYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue omnepupoBaTh TMOHATUSAMHU: CIy4dalHBIA ONBIT  (CIay4yailHbIN
OKCIEPUMEHT),  JJEMEHTApHOE  CcOObITHE  (3JIEMEHTapHbI  HUCXON)
CJIy4alfHOTO OIIbITa, CllyyailHOE COOBITHE, BEPOSTHOCTb COOBITUS; YMEHHE
HaXOJUTh  BEPOSTHOCTH  CIy4yallHbIX  COOBITUH B OOBITaX  C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHUE peliaTh 3a7auu
METOZIOM OpPraHHW30BAaHHOIO Iepedopa M C HCHOJIb30BAHHMEM IpaBHJIa
YMHOXEHHS; YMEHHUE OLEHUBAaTh BEPOSITHOCTU pealbHBIX COOBITHH U
ABJICHUHM, MMOHUMATh POJIb MPAKTHYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITUI B OKpYXKAaloIlleM MHUPE W B JKU3HH; 3HAKOMCTBO C IOHSTHUEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHHSAX
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YMeHne BbIOMpaTh MOIXOANINNA U3yUYEHHBIH METOH JJI PelIeHUs 3aauH,
MPUBOJIUTh TPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAEC H
J)KA3HH, PACclO3HABaTh IPOSIBJICHHE 3aKOHOB MAaTEMAaTUKH B HUCKYCCTBE,
ONKUCHIBATh OT/EJIBHBIE BBIIAIOIIMECS PE3YJIbTaThl, MOJYYEHHBIE B XOJE
pa3BUTHS MAaT€MAaTUKH KaK HAyKH, NMPUBOJAUTH IPUMEPHI MATEMATHYECKHUX
OTKPBITUHA U UX aBTOPOB B OTEUECTBEHHON U BCEMUPHOU UCTOPHUU



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

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1 Yucna v BIYKCICHUS
1.1 HatypanbHble u nienble uncina. [Ipu3Haky AeIMMoCcTy HEeIbIX YHCell
12 OOBIKHOBEHHBIE W JIECATUYHBIE JIPOOH, MPOLEHTH, OECKOHEYHBIE MEPHOAUYECKHE
npodu
1.3 PanmonansHele yncia. ApupMeTnueckue onepanuy ¢ paloHaJIbHbIMU YUCIIAMHU
1.4 JeiicTButenpHble yncia. ApudmMeTndecKkue onepannuy ¢ AeMCTBUTEIbHBIMU YU CIaMHU
L5 [TpubnnxEHHBIE BEIYUCICHUS, IPABUIa OKPYIJICHUS, IPUKUKA U OLIEHKA pe3yJibTaTa
' BBIYHCIICHUH
2 AnrebpanuecKue BRIPAKCHUS
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )
2 Crenens ¢ nensiM nokasareneM. CTeneHb ¢ pallMOHAIBHBIM MOKa3aTeseM. CBoiicTBa
' CTEIEeH
23 MHorousneHsl
24 Anrebpanueckas 1poob
)5 ApudmeTnueckuili KOpeHb HaTypalbHOW creneHH. JlelcTBus ¢ apudMeTndecKuMu
' KOPHSIMHM HaTypaJbHON CTENIEHU
3 YpaBHEHMS U HEPABEHCTBA
3.1 Lensle n npoOHO-palioHaIbHble ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH YpaBHEHUI
10 Hensle u apoOHO-panmoHanbHBIE HepaBeHCTBa. CHCTEMbI M COBOKYIHOCTH
' HEPaBEHCTB
3.3 Perrenue TekCcTOBBIX 3a71a4
4 YucnoBble TOCIEN0BATEILHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJJaHUS TTOCIIEI0BATEIBHOCTEN
4.2 Apudmernueckas 1 reomeTpuueckas nporpeccuu. opmyia cia0XKHbIX TPOIIEHTOB
5 DyHKIUU
OyHKIM, crnocoObl 3aganus GyHkuuu. I'papuk ¢pyHkuu. O6nacTe onpeneaeHus u
51 MHOKeCTBO 3HadeHui QyHkunu. Hynu dynkuuu. [IpoMexyTku 3HAKOMOCTOSIHCTBA.
o [IpomMexyTKM MOHOTOHHOCTH (YHKUIMU. MaKCUMyMbl U MHUHMMYMBI (YHKIHH.
Haubosnbiiee u HanMeHblee 3HaUeHUE (PYHKIIMU Ha TPOMEXKYTKE
6 KoopanHatsl Ha IpsIMON U MIIIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapTOBBI KOOPAMHATHI HAa MIJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuyeckue Gurypsl U UX CBOMCTBA
7.2 TpeyronbHUK




7.3 MHOroyrojasHuKu
7.4 OKpY>XKHOCTb U KPYT
7.5 H3mepenue reoMeTpu4ecKux BEIMYUH
7.6 Bekropsl Ha TI0CKOCTH
8 BeposTHOCTB U CTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






