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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3JEJIOB IIKOJILHOM MAaTeMAaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOIIEHWH W B3aUMHOE PpACIOJIOKEHHE, ONMUPAETCs Ha  JIOTUYECKYIO,
JI0Ka3aTeNbHYIO JUHHIO. LI[eHHOCTh M3ydeHHUs reOMETpHUH Ha YpPOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JIOKa3aTelIbHbIE PACCYXKJICHUS, CTPOUTD JIOTHUECKHE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIE YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCy Xk JeHHUs «OT TPOTHBHOTO», OTIMYaTh CBOMCTBA 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 peanbHOM xu3HM. OOyyaromuiics JODKEH  HAy4dduTbCs — ONPEIEsATh
TeOMETPHUECKYI0 (UTYpPY, OMUCHIBATH CIOBAMH YEepPTEX WM PUCYHOK, HAUTH
IUIOMIAJh  3€MEJIbHOTO  YYacTKa, pPAacCUUTHIBATh  HEOOXOAUMYIO  JJIUHY
OINITOBOJIOKOHHOTO Kalenst uin TpeOyeMmble pa3Mepbl rapaxka JUuisi aBTOMOOMIISL.
DTOMY COOTBETCTBYET BTOpAas, BBIUMCIUTENbHAS JIMHUS B U3YYCHUHU T€OMETPHH.
[Tpu pemenny 3amad MPAKTHYECKOTO XapakTepa OOYyYarolUiicss YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM PEATbHBIX JKU3HEHHBIX CUTYyallMii, TPOBOJIUTH
BBIYHCIICHUS U OIIEHUBAThH JIEKBATHOCTD MOTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh Y4eOHOr0 Kypca YrIyOJaEHHOTO U3YyUYCHHUS TEOMETPHH COCTOUT
B TOM, YTO 00ydaromuecs: He MPOCTO 3HAKOMSATCS C OTPEACTIEHHBIMU MTOHITHIMH, a
YBEpEHHO OBiajeBaloT uMH. CyIECTBYIOINUE TEMbI MPOrpaMMbI 0a30BOro Kypca
reOMETPUH U3YyJaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHUS, TMOMOTAIIINE MM YBEPEHHO NPUMEHSTh CBOM 3HAHHS HE TOJIBKO 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
conepkanusi: «Hawama  reomerpum», «TpeyrompHukn», «OKpPYKHOCTHY,
«YetbipéxyronpHukmny», «[lomobuey, «dnmeMeHTs TpuroHoMeTpumny, «Ilnomaamy», a
Takxke «MeTton koopauHaty, «Bexrope», «[IpeoOpazoBaHus MITIOCKOCTH.

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



COJAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

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

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

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

Jlomanas. Bunel nomansix. J[nmnHa momanoi. MHoroyronsHuku. Ilepumerp
MHOTr'OYyroJibHUKa. [IoHsATHE O BBIMYKIIBIX U HEBBIMTYKJIBIX MHOTOYTOJIbHUKAX.

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

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuku

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

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIy CTOPOHAMH W yriaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE JOMaHOM.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHHU.
[IpuMepbl CHMMETPHUH B OKPYKAIOILIEM MHPE.

IMapaanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSMBIX, HCTOPUUYECKUE CBEIEHMS O nocrynare EBknmaa u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoMCTBa U
MIPU3HAKK NapajuieNbHbIX NpsMbIX. CyMMa yriioB TpeyrojbHUKa. BHemHue yribl
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, JuaMeTp, XOopJa, UX CBOMCTBA. B3auMHOE paclOIOKEHHUE OKPYKHOCTU U
npsmoil. KacarenbHass M cekymias K OKpYyXHOCTH. OKpY>KHOCTb, BIIMCAaHHAs B
yrou. [IpocTeiimme mocTpoeHus ¢ MOMOIIBIO UPKYJIS U JTMHEHKH.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA TUIOCKOCTH. bHCCEKTpHrCa yIiia U CEpEANHHBIN NEPIIEHANKYJIISP K OTPE3KY
KaK TeOMETpUYecKue Mmecta ToueK. OnMcaHHas OKPYXKHOCTb 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, PEICHNE 3a7a4 Ha IOCTPOECHNUE LIMUPKYJIEM U JINHENKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[lapamnenorpamm, ero mnNpu3HaKd U cBoucTBa. [IpAMOyTroiabHUK, pPOMO,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
cBoMcTBa M npu3HaKu. [IpsmoyronbHas tpaneuus. CpenHss JTUHUS TPANIECLHH.

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 nomoodus. I[lpuznaku momoOus
TpeyroabHUKOB. [IpuMeHeHue mMoao0usi MpU PEUICHUH TEOMETPUUECKUX U
MPAKTUYECKUX 3a/1a4.

ILiiowans

[Tonsitue o mmomanu. CBoWcTBa IUIOMIANEH TEOMETPUYECKUX UTYP.
[Ipocreiimme GopMyIbl 7S IO TPEYTONIbHIKA, MapauieiorpaMma, pomoa u
tpanenuu. [nomanu nogo6HbIX puryp. OTHOIIEHHE MII0IIAeH TPEYTOJbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopembr Iludaropa mnpu penieHUn
MPAKTUYECKUX 3a/1a4.

DJIeMeHTbl TPUTOHOMETPUH

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

YTIibl 1 4eThIPEXYT0JIbHUKH, CBA3AHHbIE C OKPYKHOCTBIO



BrnmcaHHble M IEHTpalbHBIE YIJIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
Yrnel Mexay XOpJaMH M CEKyLIMMHU. BIHCaHHbIE W ONMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIMCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3auMHOE pacronoxeHue JByX OKpykHocren. Kacanue
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, KocuHyc, Tanredic yriaoB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  ToxkaecTBo.  Popmynsl  npusBeacHus.  PemieHune
TPEYroJILHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. PemeHue
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

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

IToxoOue TpeyroiLHUKOB

Xopapl ¥ MOAOOHBIE TPEYroJbHUKKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEACHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOMU3BEICHUHU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOW. [IpruMeHeHHne Ipu penieHur reoOMETPHUYECKUX
3anad. Teopembl UeBbl 1 Menemnast. [lonsiTue 0 rOMOTETHH.

MeTtoa koopauMHaT

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

VYpaBHeHue OKpyx)HOCTH. HaxoxIeHne mnepecedeHuld OKpPYKHOCTEW U
NpsMBIX B KoopAauHaTax. PopMyna paccTOSIHUS OT TOYKM A0 Ipsimoit. [lnomans
napajjieiorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOM ILJIOILA[IH.
[IpumMeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3a/1ayax.

BexTopsl

BekTopbl Ha miockocTu. ClOXEHHWE M BBIYMTAHHME BEKTOPOB — IpaBUiia
TPEYroJIbHUKA U NapajiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHne BEKTOPOB B (PU3UKE, IIEHTP Macc.

[lonarne o Oasuce (Ha IUIOCKOCTH). PasiioeHuss BEKTOPOB IO 0Oasucy.
CkansipHoe TpOU3BEAECHUE BEKTOPOB, I'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHBHOCTh CKaJSPHOTO IPOU3BEACHUS.
CkansipHOE€  TPOW3BEACHUE M  MpoeHUpoBaHHE. [IpuMEHEeHuEe CKaJISIpHOTO



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

JIJIMHA OKPY/KHOCTH M INIOLAAb KPYyra

[IpaBunpHBIE MHOrOYroiapHUKM. [InuHa OKpyxkHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIUMCICHUE JUIMH Iyr OKpykHocred. Ilmomans kpyra,
ceKTopa, cermeHTa. Mcropudeckue cBeieHrs 00 M3MEpEHUH IJIMHBI OKPYKHOCTH U
IUIOLIAU KpyTa.

JIBMKeHUsI TUIOCKOCTH

LlenTpansHas cummerpus. LleHTpanbHO-cumMeTpuuHble (purypsl. [1oBopoT.
OceBasg cummerpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEIIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

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



IHIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPUS» HA YIJYBJEHHOM YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJbTaTbl OCBOCHUS IIPOrpaMMbl 110  MaTE€MaTHKE
XapaKTEPHU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBJICHMEM MHTEpeca K MPOLIJIOMY M HACTOSIIEMY POCCUNCKONW MaTEMaTHKH,
LIEHHOCTHBIM OTHOILIEHHUEM K JTIOCTHKEHHUSAM POCCHUCKUX MATEMATUKOB U POCCUNCKON
MaTE€MaTUYECKOM IIKOJBbI, K UCIOJIb30BAHUIO 3THUX JOCTHKECHUN B JAPYTHX HayKax U
NPUKIAJHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBINIOJIHEHUIO O0sI3aHHOCTEW TpakJaHMHA U peau3allid €ro
paB, MPEACTABICHUEM O MAaTEMATUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IMYHBIX
CTPYKTYp, SBJIEHUH, MPOLEAYyp TIpPakJaHCKOro oOmiecTBa (Hampumep, BbIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXACHUID JTHYECKUX MPOOJEM, CBSI3aHHBIX C
NPaKTUYECKUM TPUMEHEHHEM JIOCTH)KEHU HayKH, OCO3HAHMEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHUBHOE YYacTUE€ B pEIIEHUMU MPAKTHUYECKHX 3aaad
MaTE€MaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAaXKHOCTHM MAaTEMaTHYECKOro
oOpa3oBaHUsI Ha TMPOTSHKEHUM BCEW KU3HU I YCIEMHON NpodecCuoHaIbHON
JESTEJIbBHOCTY U Pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM HHIMBUIYATBbHON TPAeKTOPUH 0Opa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K  3MOIMOHAJBHOMY M  ACTETHMYECKOMY  BOCHPHUSATHIO
MaTeMaTHUECKUX OOBEKTOB, 3a/lad, pEIICHUH, PpacCyKICHHH, yMEHHMIO BHUIETb
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTE HAYYHOTO MO3HAHMS:

OpUEHTalUuel B JEATEIbHOCTM Ha COBPEMEHHYI0 CHCTEMY Hay4YHBIX
IpEeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS UeJIOBEKa, IMPUPOIBI U
o0miecTBa, TMOHUMAaHUEM MaTeMaTHUYECKOM HayKu Kak c@epbl 4Yel0oBeuYecKOn
NEeSATEIbHOCTH, JTANoOB €€ Pa3BUTHUS M 3HAUYMMOCTU [JIsl Pa3BUTHUSl LIMBWIM3ALUHU,
OBJIAJICHUEM SI3BIKOM MATEMaTHUKW W MaTeMaTHYECKON KyJbTypOW KaK CpelCTBOM
NO3HAHUS MHUPA, OBJIAJIEHUEM HABBIKAMH HCCIIEIOBATENBCKOM NE€ATEIbHOCTH;

6) ¢usuyeckoro BocnuTaHus, (GOPMHUPOBAHMSA KYJbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO IIPUMEHATH MAaTeMaTUYECKUE 3HAHUSA B HHTEpEcax CBOEro
30pOBBS,  BEJIEHUS  310poBOro  oOpa3a  JKM3HM  (310pOBOE  IUTAaHHE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATUA M OTHObIXa, perysipHas (Qundeckas



aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(JICKCUH, MPU3HAHUEM CBOETO IpaBa
Ha OMMUOKY M TaKOTO K€ MpaBa IPyroro 4eI0BeKa;

7) 3K0JIOrH4eCKOr0 BOCIIUTAHUS:

OpUECHTAIMel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWUU IS PEIICHHS 33134 B
00J1acTH COXPAaHHOCTH OKPYKAIOIICH Cpeibl, TUTAHUPOBAHUSI TIOCTYIKOB M OLIEHKH MX
BO3MOXKHBIX TIOCTIEACTBUNA JIi OKPY’KAIOLIEH Cpeabl, OCO3HAaHHEM TJI00aJIbHOTO
XapakKTepa KOJOTUUECKHUX MPOOJIEM U IMyTeH UX pEIIeCHUS;

8) agmanTanyu K M3MEHSAIOIMMCS YCJOBHUSIM CONHUAIBHONW M MPHPOTHOM
cpenbl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHSIX HEONPEACIEHHOCTH, TMOBBIIICHUIO
YPOBHSI CBOCH KOMIIETCHTHOCTH 4epe3 MPAKTUUYCCKYIO ACATEIHHOCTh, B TOM YHCIIC
YMEHUE YUIUTHCS y APYTHUX JIFOJIeH, TPHOOPETATh B COBMECTHOM IEATEILHOCTH HOBBIC
3HAHMS, HABBIKK U KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOAUMOCThIO B (DOPMHUPOBAHUM HOBBIX 3HAHUU, (OPMYIHPOBATH HJICH,
MOHATHS, TUIIOTE3bI 00 OOBEKTAX W SBJICHUSIX, B TOM UYHCJIE paHEee HEH3BECTHHIX,
OCO3HaBaTh JACPUITUTEI COOCTBEHHBIX 3HAHWNW M KOMIIETCHTHOCTEH, TUTAHHPOBATH
CBOC pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIONIMI KOHTPMEP, KOPPEKTUPOBATH MPUHHUMAEMbIC
pelIeHUsT W JACUCTBUSA, (OPMYIHPOBATH M OICHWBATh PHCKH W ITOCJIEICTBHSI,
dhopMUpOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe OCBOCHHS MPOrpaMMBI IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmero obpazoBaHusi y oOyuwaroiierocst 0yayTt chopMHpPOBaHbI MeTamnpeaMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHeCs OBJIAJICHUEM YHUBEPCATHLHBIMU
MI03HABATCIIbHBIMH JNCHCTBUSIMH, YHHUBEPCATbHBIMU KOMMYHHKATUBHBIMU
JNEHCTBUSAMU M YHUBEPCATLHBIMU PETYJIATUBHBIMH JICHCTBUSMHU.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1ornyeckue aefcTBus:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTeMaTHYECKHUX
O00BEKTOB, MTOHATUH, OTHOIICHUN MEXy MOHATUSIMH, (OPMYIUPOBATH OTPEICICHUS
MOHSTUH, YCTaHABIUBATh CYIIECTBEHHbIA MPU3HAK KiacCU(UKAIMU, OCHOBAHUS JJIs
000011IeHUs U CPABHEHUSI, KPUTEPUU TIPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATD, dbopmyIMpoBaThH u npeoOpa3oBbIBATh CYXKJICHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIC, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYHS B
dakTax, JaHHBIX, HAOJIOJEHUSAX W YTBEPXKACHUSIX, TMpeiaraTb KpUTEpUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

JenaTb BBIBOJBI C HCHOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUY;



pa3dupaTh J10Ka3aTeIbCTBA MAaTEMAaTHYECKHX YTBEPXKIEHUUN (mpsiMble W OT
IPOTUBHOTO), TMPOBOJUTH CAMOCTOSITEIbHO JOKAa3aTeNbCTBA MAaTeMaTUYECKUX
(akToOB, BBICTPAWBATH AapTyMEHTAllMIO, NPUBOAUTH NPUMEPHl U KOHTPIPUMEPHI,
OPUMEHATh METOJ, MaTeMaTHUYeCKOM WHIYKIMH, OOOCHOBBIBaTh COOCTBEHHBIE
paccyXaeHus;

BBIOMpATh CMoco0 pemeHuss y4eOHOM 3ajauu  (CpaBHUBATh HECKOJBKO
BapHaHTOB PEIICHUS, BHIOUPATh HanboJiee MOAXOIAIINN C YyYETOM CaMOCTOSTEIHHO
BbIJIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIIONIb30BaTh BOIPOCHI KaK HCCIENOBATENIbCKUM WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh  BOIPOCHI, bukcupyromnme IPOTUBOPEYHE, npobiemy,
CaMOCTOSITENIFHO YCTaHABIMBATh HCKOMOE M JaHHOE, (OpPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

OPOBOAUTH IO CaMOCTOSITENBHO COCTABJIEHHOMY IIJJaHy OKCIIEpUMEHT,
UCCIIEIOBAaHUE IO YCTAHOBJCHHIO OCOOEGHHOCTEH MaTeMaTHUYeCKOTO OOBEKTa,
3aBUCUMOCTEN OOBEKTOB MEXIY COOOM;

CaMOCTOSITENILHO (OopMyIHpoBaTh 00OOIIEHHS M BBIBOABI IO pe3yjibTaTaM
OPOBEAEHHOIO  HAONIONCHUSA,  WCCIENOBAaHUS,  JOKCIHEPUMEHTAa,  OLICHHUBATH
JIOCTOBEPHOCThH MOJIYUYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 00OOLICHMI;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakKe BBIIBUTATD
MPENOJIOKEHUS O €TO0 PA3BUTHUN B HOBBIX YCIOBHUSX.

Pabora c nunopmanueii:

BBISIBJISITH  HEJOCTATOYHOCTb UM M30BITOYHOCTh MHGPOpMalUH, JaHHbIX,
HEOOXOUMBIX JIJISl pEIIeHUs 3a1a4u;

BbIOMpaTh, AHAIM3HPOBATh, CHUCTEMATH3UPOBATH U  HMHTEPIPETUPOBATH
UHGOPMAIIHIO PA3TMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

BBIOMpATh (hOpMY TIpeACTaBICHHsS] HHPOPMAIIUU U WILTIOCTPUPOBATH PEIIacMbIe
3aJjauM CXeMaMH, JuarpaMmmamu, MHOUM rpadukoil 1 uX KOMOMHALUSIMY,

OLICHWBATh HAAEKHOCTh WH(GOPMALUK TIO KPUTEPUAM, TPEIIOKCHHBIM WIIN
c(hOopMyITMPOBAHHBIM CAMOCTOSITETIHHO.

KoMMyHHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKJEHUS B COOTBETCTBUM C YCIOBUSAMH U
HEeIsIMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U
NUCBMEHHBIX  TEKCTaX, JlaBaThb MOSCHEHUS 10 XOAYy PpEIIeHHs 3aJ1aud,
KOMMEHTHPOBATh NOJIyYEHHBIN PE3yJIbTAT;

B Xo0Je OOCYXIEHHMs 3aJaBaThb BONPOCHI IO CYIIECTBY OOCYXIa€MOH TEMBlI,
po0JIeMbl, peliaeMoi 3a/1aui, BbICKa3bIBaTh UAECH, HALIEJICHHBIC HA MIOUCK PEIICHHUS,
COMOCTAaBIISATh CBOMU CYXKJAECHHS C CYXKICHUAMH JIPYyTMX YYacCTHUKOB JIHAJIOra,
OOHapy)XHBaThb pa3IWyMe M CXOACTBO TMO3UIMH, B KOPpEeKTHOHM (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,



MIPEACTABIIATh PE3YNbTAThl PEIICHUS 33Jla4l, SKCICPUMEHTA, HMCCIIECIOBAaHUS,
MPOEKTa, CAMOCTOSATEIBHO BBIOMpATh (OpMAT BBHICTYIUICHUS C YYETOM 3ajad
NPE3CHTAIMN U 0COOCHHOCTEH ayINTOPHUH;

MOHMMAaTh M WCIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBUIYaTbHOU
paboThl TpHU pEImICHUH Y4YEOHBIX MaTeMaTHYeCKUX 3aJad, NPUHAMATH IENb
COBMECTHOW JIEATEILHOCTH, IUIAHUPOBATh OPTAHHU3AIIMI0O COBMECTHOH pPaOOTHI,
pacnpenensaTh BUABI pabOT, JOroBapuUBaThCS, OOCYXIATh MPOIECC M PE3YJIbTAT
paboThl, 0000111aTh MHEHHUS HECKOJIBKHX JIIOJICH;

y4acTBOBAaTh B T'PYNMOBBIX (opmax padoThl (0OCyXkaeHus, OOMEH MHEHUH,
«MO3TOBBIE MTYPMbD» ¥ WHBIC); BBITIOJHATH CBOIO YacTh PabOTHI U KOOPAUHUPOBATH
CBOM JICUCTBHS C JIPYrUMHU WICHAMH KOMAaHJIbI, OIEHUBATh KAa4e€CTBO PE3yJIbTaTa U
KaueCTBO CBOETO BKJAJa B OOIIMI PE3ynbTaT MO KPUTEPUSIM, CHOPMYIHPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUSI.

Pery/iiTUBHBbIE YHUBepCcaJbHbIE yUeOHbIe AeiicTBUS
Camoopranuzamnus:

BBISBJIATH MPOOJIEMBbI ISl PEIHICHHUS B >KU3HEHHBIX U YYEOHBIX CHUTYalLUsX,
OPUEHTHPOBATHCS B PA3TUYHBIX MOAXOAaX MPHUHATHUS PEIICHUH (MHIWBUIYaTbHOE,
IPYIIIOBOE);

CaMOCTOATENIbHO COCTABIIATH IUIAH, AITOPUTM PELICHUA 3a1a4d (MM €ro 4acTh),
BBIOMpATh CIIOCOO pEIIeHUs C Y4YETOM HMEIOIIUXCS PECYpCcOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTUpPOBaTh U KOPPEKTUPOBATh BapUAHTHI PEUICHUM ¢ YUETOM
HOBOW MH(pOpMaLIUH.

CaMOKOHTPOJIb, DMOIMOHAJIBLHbIN HHTEJJIEKT:

BJAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpollecca M pe3yibTara
pelleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pedIiekcuu;

OpEeIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MpPU PEUICHUM 3aJauH,
BHOCHTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITETILCTB, HallICHHBIX
OITUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBUE pe3y/bTaTa MACSITENbHOCTH IOCTABICHHOM LEIN U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTHXKCHUS WM HEOCTHXKEHUS 1IeJId, HaXOAWUTh
OLIMOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY ONBITY;

BBIpXaTh YMOIIUH TPU U3YUCHUH MaTeMaTHIeCKHX 00BEKTOB U (PaKTOB, 1aBaTh
HMOIIMOHAIIbHYIO OIIEHKY PEIlECHUs 3a/1a4u.

HNPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenusi B 7 kjacce oOydarolUiics MOMYyYUT CIEIYIOIIUE NMPEAMETHbIE
pe3yibTaThl:

Pacno3HaBaTh M3yueHHbIE TeOMETpUUYECKUE (QUTYPBI, ONPENEIATh UX B3aUMHOE
pacrnojoKeHue, HU300pakaTh IeOMETpUYECKUE (UIYphl, BBINOJHATH YEPTEKU IO
yCIOBHIO 3a1auu. V3MepsATs JIMHENHBIE M YIVIOBBIE BEIWYMHBL. Pemare 3agaun Ha
BBIYMCJIEHUE JIJIMH OTPE3KOB U BEJIUYUH YTJIOB.



Jlenath NPUKUIKY ¥ OLIEHKY JIMHEWHBIX W YIJIOBBIX BEJIWMYMH NPEAMETOB B
peaNbHOM >KW3HHM, pPa3MEPOB TPUPOJHBIX OOBEKTOB. Paznmmuarh pasmepbl ATHX
O0OBEKTOB IO MOPSJIKY BETUUHHBI.

CTpouTh 4yepTek U K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaTbCAd  NpPU3HAKAMM  PABEHCTBA  TPEYTOJBHUKOB, HCIOJb30BATh
MIPU3HAKN M CBOMCTBA paBHOOCPEHHBIX TPEYTOJILHUKOB IPU PEIICHUN 3a]1a4.

[IpoBOINUTE JIOTMYECKUE PACCYKAECHUSI C MCIIOJIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[lonp30BaThCAd NpPU3HAKAMHM PABEHCTBA IMPSMOYTOJBHBIX TPEYTOJbHHUKOB,
CBOMCTBOM MEJIMAHBI, MPOBEAEHHON K TUIOTEHY3€ NPSMOYTOJIBHOTO TPEYTOJIbHUKA, B
PEIICHUU TEOMETPUUECKHUX 3a]1a4.

OnpenensiTe napaJuIeIbHOCTh NPSIMBIX C MOMOIIBIO YTIIOB, KOTOPbIE 00pa3yerT C
HUMH cekymas. Onpenensars MapajyieIbHOCTh NPSIMBIX € TOMOINBIO PaBEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSMOM JIO TOYEK APYTOM MPSIMOU.

Pemiats 3aauun Ha KileTyaTol Oymare.

[IpoBOANTH BBHIYUCICHUS U HAXOAUThH YUCIIOBbIE U OYKBEHHBIEC 3HAUCHUS YTJIOB
B I'€OMETPUYECKHMX 3aJadyax C MCIIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TIPU [EPECEUECHUU JABYX
MapaJuICIIbHBIX IPSAMBIX CEKylled. Pemare mpakTuyeckue 3aadd Ha HaxXOXKICHUE
YTJIOB.

Bnanets mnonstuem reomerpuyeckoro Mecra touek (I'MT). Omnpenensteb
OMCCEeKTPHUCY yIila U CEPEeIUHHBIN MEePIECHIUKYISP K OTPE3Ky KaK T€OMETPUYECKUE
Mecrta Touek. [lonb3oBaThcst moHsTHEM reomeTpuueckoro Mecra Touek (I'MT) npu
JIOKA3aTEIbCTBE TEOMETPUUECKUX YTBEPKIACHUM U IIPU PELICHUU 3aa4.

DopMyIMpPOBaTh OMNPEACICHUS OKPYKHOCTH W Kpyra, XOpIbl W JuUaMmeTpa
OKPYXHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMHU. Y METh JOKA3bIBaTh U MPUMEHSTH
3TH CBOMCTBA IIPU PELLICHUU 3a1a4.

Brnagers MOHATMEM ONMCAHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. Jloka3piBaTh U UCMOJB30BaTh ()aKThl O TOM, YTO OMCCEKTPHUCHI
VIJIOB TPEYrOJIbHUKA MEPECEKAIOTCd B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagere moHsATHEM KacaTeIbHOM K OKPY)KHOCTH, IOJB30BAaThCA TEOPEMOM O
MEPIIEHANKYJIIPHOCTH KacaTeIbHOM W paguyca, NPOBEAEHHOIO K TOYKE KaCaHMS.
Jloka3bIBaTh PABEHCTBO OTPE3KOB KACATEIBHBIX K OKPYXHOCTH, MPOBEAEHHBIX W3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUU T€OMETPUYECKUX 3a]1a4.

Jloka3plBaTh ¥ MNOPUMEHSTHh NPOCTEUIINE TIE€OMETPUUYECKHUE HEPABEHCTBA,
MMOHUMATh X MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE TE€OMETPUUECKHUE MOCTPOCHHUSI C MOMOIIBIO LHUPKYJId U
JIMHENKHU.

K koHiy o0yuenust B 8 kiacce o0y4aromuics NOTYyYUT CIAEAYIONIUE MPEIMETHBIE
pe3yibTaThl:



Pacrio3HaBaTh OCHOBHBIE BHJbl  YETHIPEXYTOJBHUKOB, UX  OJEMEHTHI,
MOJIb30BAaThCA MX CBOMCTBAMHM NpU PEHICHHH T€OMETPUYECKHX 3aaay. Paznmuuath
IPU3HAKU U CBOMCTBA NapajuiesorpaMma, pom0a U npsiMOyrojbHUKa, JOKa3blBaTh UX
Y YBEPEHHO IIPUMEHSTH [P PEIICHUN T€OMETPUUYECKUX 3a/1a4.

Hcnonp30BaTh CBOMCTBA TOUKHM IEPECEUEHMs] MEAMAH TPEYroJbHUKA (LIEHTpa
Macc) B PELICHNH 3a/1ay.

Brnanets monstueM cpeaHeil TMHUM TPEYToJbHUKA U Tpaleliy, TPUMEHATh UX
CBOICTBA MpHU PEIICHUN IeOMETpUUecKHuX 3anay. Mcnonp3oBaTh Teopemy daneca u
TEOpEMy O TPONOPLUUOHAIBHBIX OTpPE3Kax, MPUMEHATh MX Ui PEIICHUS
MPAKTHYECKHX 3ajad.

Pacno3naBaTh 1EHTpaJbHO-CUMMETPUYHBIE (QUTYpbl M HUCIHOJIB30BaTh UX
CBOICTBA MPH PEIICHUU 33]1a4.

Brnanerp mnoHATHSAMH TI0J00MS TPEYroJabHUKOB, Kod(pdUIMEeHTa 0100us,,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX TPEyroJbHUKOB. IMeTh mpeacTaBiieHuEe O
npeoOpa3zoBaHud TOH00MS M O MOAoOHBIX (urypax. Ilomp3oBarbecs mpu3HaAKaMu
noo0us TPEYroJbHUKOB TPH PEIICHWH TeOMETpUUYecKHux 3anad. JlokasplBaTh U
IPUMEHATh OTHOIIEHUS MPOMOPLHOHATIBHOCTH B IMPSIMOYTOJIBHBIX TPEYTrOJbHHUKAX.
[TpumeHsTh Mo100KE B MPAKTUUECKUX 33Ja4ax.

BeiBonuTh W HMCHONB30BaTh  HOpocTeiine  (GopMysbl Uil IUIOIIAAH
TpPEeyrojbHHUKa, MapajienorpaMma, pomoa W Tpaneuuu. Beraucisats (pa3muyHbIMUA
cnocobaMu) IUIOMIAAL TPEYroJIbHUKA W IUIOHIAJAA MHOTOYTOJIbHBIX  (DUTYp
(monB3ysch, TN HEOOXOIMMO, KaJbKYJISTOPOM). 3HATh OTHOIIEHUE IUIONIaIeH
noJ0OOHBIX (GUTYp UM NPUMEHATh NpU peuieHuH 3anad. [IpuMeHsTh mosyuyeHHbIe
YMEHHsI B PAKTUIECKUX 3a/1a4ax.

[Tonb3oBaTbes Teopemoirn Iludaropa nns pelieHHss TEOMETPUUECKUX U
npakTHueckux 3agad. CTpOUTh MaTeMaTHYECKYI0 MOJENb B MPAKTUYECKUX 3a/Jadax,
CaMOCTOSITENIbHO JIeNaTh YePTEX U HAXOAUTh COOTBETCTBYIOUIUE JITHBI.

Bnagerb mnoHSATHEM BIHCAaHHOTO W LEHTPAJbHOTO yria, yria MeXIy
KacaTeJIbHOM U XOpJOMW, OIMCAHHOW M BIIMCAHHOW OKPYXHOCTHU TPEYTOJIbHUKA U
YeTHIPEXYTOMbHUKA, IPUMEHATh X CBOMCTBA MPHU PEIICHUH 3a/1a4.

[TpuMeHsTh TMOJMy4YEHHBbIC 3HAHHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE
MOJIEH JUI 3aJa4 PeaJbHON KM3HU U MPOBOJUTH COOTBETCTBYIOLINE BHIYMCICHUS C
OpPUMEHEHHEM TMOoJ00Us U  TPUTOHOMETpUM  (IOJIb3YACh, Tl€ HE0OXO0aUuMO,
KJIBKYJISITOPOM).

K koniy oOyuenusi B 9 kjacce o0yyarouuiicss HOJyYUT CIEAYIOIINE MPEIMETHBIC
pe3yJbTaThl:
3HaTh TPUTOHOMETpUUYECKHE (YHKIIMM OCTPBIX YIJIOB, YMETh HaXOIUTh C MX
NOMOILBIO PA3JMYHBIE AJIEMEHTBl MPSAMOYTOJIBHOTO TPEYTOJIbHUKA («pELICHHE
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxouTh (C MOMOLIBIO KaIbKYJISTOPA) JUIMHBI U
YIIIBL A7 HeTaOJMUYHBIX 3HAYEHUI.



[Tonp30BaTbes QopMyIaMu MPHUBENCHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM
TOXAECTBOM JUISl HAXOXKICHHS COOTHOLIEHUHM MEXIAYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Jloka3bIBaTh TEOPEMY CHHYCOB M TEOpPEMY KOCHHYCOB, NPHUMEHSTh HX IS
HAXO0XJIEHUSI Pa3IMYHBIX AJIEMEHTOB TPEYroJIbHUKA ((PELIEHHE TPEYrOJbHUKOBY),
IIPU  PEIICHUM TEOMETPUYECKMX 3anay. [IpumeHATs NosydeHHBIE 3HAHUS NpPHU
pELIEHNN NMPAKTUYECKUX 3a1a4.

[IpuMeHATH TPUTOHOMETPHIO B 337a4ax HA HAXOXACHUE IJIOIIAAN, BBIBOJUTH U
BJIA/J€Th TPUTOHOMETPUUECKMMU (QopMyiamMu i IUIOWAAM  TPEYroJIbHUKA,
napajuiesiorpaMma, pomoOa, Tpareluu, BEIBOAUTh U MPUMEHITh (opmyny ['epona u
dbopMyITy JUIsI TUTOIIAIHN BBITYKJIOTO YETHIPEXYTOIBbHUKA.

HNmeTts npencTaBieHne 0 TOMOTETHH, IPUMEHSATD B IPAKTUYECKUX CUTYAIUAX.

Hcnonbs3oBath Teopembl UeBbl 1 MeHenas py peleHnH 3a1ay.

Hcnonp30BaTh TEOpEMbI O BIMCAaHHBIX yIUIAX, YIVIAX MEXAYy XOpAaMu
(CeKylMMHM) U YIJie MEXAY KacaTelIbHOM U XOpPJOM NpPH PEIIEHUH FeOMETPUYECKHUX
3amad. Jlokas3plBaTh M NPHUMEHATH TEOPEMBI O IPOU3BEACHUM OTPE3KOB XOpPH, O
IIPOU3BEACHUU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

Bnaners noHsATHEM KOOPAMHAT HA INIOCKOCTH, pabOTaTh C ypaBHEHUEM MPSIMOU
Ha IUIOCKOCTU. BraneTs NOHATUSAMHU YIIIOBOTO KO3(PUIMEHTa U CBOOOIHOTO 4JIECHA,
NOHUMAaTh WX TEOMETPUYECKH CMBICII M CBA3b YIJIOBOTO Ko3(pduiuueHta c
BO3pacTaHUEM M yObIBAHMEM JHUHEHHOW (YyHKIMH. YMETh pemaTbh METOJI0M
KOOpAMHAT 3aJa4yd, CBA3aHHBIC C IIAPAJUICIIBHOCTBIO U INEPHEHAUKYISPHOCTHIO
IPSAMBIX, [IEPECCUCHUEM NIPSAMBIX, HAXOKICHUEM TOUEK IIEPECECUECHUS.

BeiBomuTh M BHAAETh YpPAaBHEHUEM OKPYKHOCTH. lcmonb3oBaTe MeETOX
KOOpDAMHAT JUIsI HAXOXKJICHMS IIEPECEYEHUU OKPYXKHOCTEH W NpsMbIX. BraaeTts
dbopMmynamMu paccTOSIHUSL OT TOYKM [0 MNPAMOM, IUIOIIAAM MapajuiesiorpaMMa B
KOOpAMHATAaX, UMETh NOHATHE 00 OpUeHTHUpOBaHHOW ruIomaau. Ilomp3oBaThCs
METOJOM KOOPJAMHAT Ha IUIOCKOCTH, IPUMEHATH €r0 IPU PELICHUH I'€OMETPUYECKUX
M TPaKkTHYECKUX 3anad. [IpuMeHsaTp MeETon  KOOpAMHAT B IPAKTHKO-
OPUEHTUPOBAHHBIX FT€OMETPUUYECKHUX 3a7a4ax.

Biagerp mnoHATHEM BEKTOpa. YMETh CKJIAQAbIBaTh W BBIYMTATh BEKTOPBI,
YMHOXaTb Ha 4YHUCJIO, BIAAETh IPAaBWIAMHM TPEYrOJbHUKA W Iapajuiesiorpamma.
Bianerp npakTMYECKMMM HHTEPIPETALUAMH BEKTOPOB. YBEPEHHO IIOJIb30BATHCS
KOOpAMHATaMH BEKTOpa. Bnanerb CHOKEHMEM W BBIUUTAHUEM  BEKTOPOB,
YMHOEHHUEM BEKTOpA Ha YUCJIO B KOOpINHATAX.

Wmetrs mpezacraBienue o 6asuce (Ha miockocTu). PackmaasiBaTh BEKTOPHI MO
Oasucy. PackiagpiBaTh BEKTOpPbl CHJI € MOMOUIBIO  MPOEUUPOBAHUS U
TPUTOHOMETPUYECKUX  COOTHOWICHHMH. [IpMMEHATH 1ONlydeHHBIE 3HAHUSA B
IPOCTENIINX PU3NYECKUX 3a]1adax.

BrnageTts NOHATHEM CKaJSIPHOTO IIPOM3BEACHUS BEKTOPOB, IIOHUMATh €ro
T€OMETPUYECKUM CMBICII U YBEPEHHO IOJIb30BAThCSA €0 BBIPAKEHUEM B JIEKAPTOBBIX
KOOpAMHATAaX. 3HATh MUCTPUOYTUBHOCTH CKAJSIPHOTO MPOM3BEICHHUS U €r0 CBS3b C
npoenrpoBaHueM. [I[puMeHATh CKaIsIpHOE POU3BEACHUE BEKTOPOB ISl HAXOKICHUS



JUIMH W YIJOB. Pemarb reomeTrpuyeckue 3aJadyd C IOMOIIBIO CKaJISIPHOIrO
npousBeneHus.  Mcronb3oBaTh — CKaISIPHOE  IPOU3BEAEHUE  BEKTOPOB B
anreOpandeckux U GU3NYECKUX 3a/1ayax.

Biagets NOHATHSAMM NPaBUIBHOTO MHOTOYT'OJIBHHMKA, JUIMHBI OKPYXKHOCTH,
JUIMHBI AYT'M OKPY>KHOCTH M PaJMaHHOM MEphl yIJa, BBIUMCIATH IUIOAAbL Kpyra H
ero uvacreid. IloHumaTte cmbicn uncina 7. [IpuMeHSATH NOJIy4eHHBIE YMEHHS MpU
pEIICHUH MPAaKTUYECKHX 3aJad. 3HaTh HCTOPHUYECKUE CBEACHHS 00 H3MEPEHHH
JUIMHBI OKPY’KHOCTH U IUIOLIAJH KpyTa.

HmeTh npeacTasieHye o npeoOpa3oBaHUM IJIOCKOCTH, O ABMKEeHUIX. Haxoauts
OCH, UEHTPbl CHUMMETPUU GUTYp, LEHTPHl MOBOPOTa, HAXOAUTH KOMIIO3ULIUU
npocTeimux mnpeodpa3oBaHuid. [IpuMeHSTh OBHMKEHHS IIOCKOCTH TMPU PEHICHUU
F€OMETPUYECKUX 3a/aY.

[IpuMeHATHh NOJyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MATEMaTUYECKHE
MOJEIIN IS 33]1a4 PEaJbHON KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BBIYMCIICHUS C
NPUMEHEHUEM TOJ00MS W TPUTOHOMETPUYECKUMX (PYHKUMH (MOJB3YSACh, TIE
HEO0OXO0IMMO, KATBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne i/ P Konrpoabnbsie IIpakrnyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
Hauana reomerpuu. IIpocreitmme
reoMeTpruecKue (purypsl 1 UX CBOICTBa 28 1 0 bubmorexa HOK
P P ' https://m.edso0.ru/78c146¢c4
N3mepenne reoMeTpuiecKiux BeTUIUH
bubmuoreka [IOK
0
Tpeyrobitir 19 1 https://m.edsoo.ru/78c146¢c4
[TapannenpsHocTh. Cymma yrioB 15 1 0 bubnnoreka [JOK
MHOT'OYTOJIbHUKA https://m.edsoo.ru/78c146c4
bubmuoreka [{OK
0 0
Ilpsvoyroabiibie Tpeyrombiiki ! https://m.edsoo.ru/78c146¢c4
bu6nmorexa LIOK
0
l'eomerpirieckne HepapercTsa > 1 https://m.edsoo.ru/78c146¢c4
OxpyxHocThb. ['eomeTpudeckue mecra
TOLIpe}IZ)KHOCT OCHUS C l;')IOMO bIO IIUPKYJIA 18 1 0 bubmorexa HOK
L p HIPIO HHPKY https://m.edso00.ru/78c146¢4
Y JIMHEHKH
IToBTOpenue, 00o0IIeHNE, CUCTEMATH3ALIHS 10 1 0 bubmmnoreka HOK
3HaHUHN https://m.edsoo.ru/78c146¢c4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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
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8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaunmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne n/m P Konrpoabnsie IIpakruyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
N bu6mmoreka [IOK
0
1 HeTbpExyronb ik 22 1 https://m.edsoo.ru/a5ch98eb
bubmuorexa [JOK
0
2 Tonobne 16 1 https://m.edsoo.ru/a5ch98eb
bu6mmoreka [IOK
0
3 Hromae 16 1 https://m.edsoo.ru/a5ch98eb
4 Teopema ITudaropa u Hauana 18 1 0 bubnnoreka [JOK
TPUTOHOMETPUH https://m.edsoo.ru/a5cb98eb
5 YTIuibl U YETBIPEXYTOJIbHUKY, CBA3aHHBIE C 20 1 0 bubnuoreka [IOK
OKPY’KHOCTBIO https://m.edsoo.ru/a5ch98eb
[ToBTOpenue, o0o0IIEHNE, CUCTEMATH3AIHS bubnnoreka [JOK
6 - 10 1 0
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
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9 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Peruerue Tpeyroabnios 22 ! 0 https://m.edsoo.ru/dddde230
bubmuorexa [JOK
0
2 Hozobue TpeyrobHuicon 12 1 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
0
3 Merox koopauHaT 10 1 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
0
4 Bexropet 20 1 https://m.eds00.ru/dddde230
bu6mmorexa [IOK
S Jlaua OKPYHOCTH 1 IIOMIA/LS KPYra 16 1 0 https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
0 0
6 JIBHDKEHHA MA0CKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001IeHNE, 12 1 0 bubmuoreka [JOK
cucTeMaTHu3als 3HaHui https://m.edsoo.ru/dddde230
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
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8 KVIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
Nen/m | Tema ypoka Kontpoabubie IIpakTnyeckue Aara unpposrIe
Bcero U3yueHHs1  0o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl

1 [Tapannenorpamm, ero nNpu3Haku U 1 0 0 bubnmnoreka HOK
CBOICTBa https://m.edso00.ru/8c2d08f0

5 [Tapannenorpamm, ero npu3Haku u 1 0 0 Bbu6mmotreka [JOK
CBOMCTBA https://m.edsoo.ru/0dbbebfb

3 [Tapannenorpamm, ero Npu3HaKu U 1 0 0 bubnnorexa [JOK
CBOMCTBa https://m.edsoo.ru/fb521d1b

4 [Tapannenorpamm, ero npu3HaKu U 1 0 0 bubnuoreka [IOK
CBOICTBa https://m.edsoo.ru/dc674776

5 [Tapannenorpamm, ero npu3Haku u 1 0 0 Bbu6motreka [JOK
CBOMCTBa https://m.eds00.ru/4823807b

5 [IpsimoyronbHUK, poMO, KBaJpar, Ux 1 0 0 bubmuoreka [IOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8

7 [IpsiMoyroibHUK, poMO, KBaJpaT, UX 1 0 0 bubmmnoreka HOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/d6a662c9

8 [IpsimoyronbHUK, poMO, KBaJpar, Ux 1 0 0 bubmmnoreka HOK
IIPU3HAKU U CBOMCTBA https://m.eds00.ru/21884952

9 [IpsimoyronbHUK, poMO, KBaJpat, Ux 1 0 0 bubmuoreka [IOK
MIPU3HAKU U CBOMCTBA https://m.edso0o.ru/a6373aa2

10 CpenHsist TUHUS TPEYroJIbHUKA 1 0 0 bubmmorexa LIOK
https://m.edsoo.ru/6elbcbbb

11 CpenHsist TUHUS TPEYroJIbHUKA 1 0 0 bubmmorexa LIOK

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



https://m.edsoo.ru/8c2d08f0
https://m.edsoo.ru/0dbbebfb
https://m.edsoo.ru/fb521d1b
https://m.edsoo.ru/dc674776
https://m.edsoo.ru/4823807b
https://m.edsoo.ru/8abc88a8
https://m.edsoo.ru/d6a662c9
https://m.edsoo.ru/21884952
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https://m.edsoo.ru/6b23a4c3

12 Tpaneuus. PaBHoOenpenHas Bu6muotexa [JOK
Tparnenus, € CBOMCTBA U MPU3HAKU https://m.edsoo.ru/d61aa9d2

13 Tpaneuus. PaBHoOenpenHas bubmunoreka [JOK
Tpaneuus, e€ CBOMCTBA U IIPU3HAKU https://m.edsoo.ru/17f960ca

14 [IpsimoyronbHas Tpanenus bubmmorexa [JOK
pAMOYT patiett https://m.eds00.ru/3375c8f3

15 Cpenusist TuHUS Tpaneun bubmmorexa LJOK
pe patiet https://m.eds00.ru/7963a7f5

bubnunoreka LIOK
16 Teopema Gareca https://m.edsoo.ru/342ea505

bubnunoreka LIOK
17 Teopema Gareca https://m.edsoo.ru/a2402d2b

18 Teopema o nponopruOHaIbHBIX Bbu6motreka [JOK
OTpe3Kax https://m.edsoo.ru/b62d4c47

19 Teopema 0 TpONOPIUOHATBHBIX bubnnorexa [JOK
OTpe3Kax https://m.edso00.ru/8eccc056

20 [lenTp mMacc TpeyroiabHUKa bubmorexa HOK
P eyt https://m.edsoo.ru/9chcfo6e

bu6nmorexa LIOK
21 LeHTpasIbHO-CHMMCTPH'HbIC (HIYPEI https://m.eds00.ru/8578076a

99 KonrtponsHas pabota no reme bubmuoteka [IOK
"YeTpIpEXyroJbHUKN" https://m.edsoo.ru/bed0fof3

93 ITonoGue TpeyroibHUKOB, bubmmnoreka HOK
k03 purreHT noxodus https://m.eds00.ru/19400684

24 [Tonobue TpeyroabHUKOB, bubnuorexa [IOK
ko3¢ duLreHT nogo0us https://m.edsoo.ru/21ebb50b

25 [Ipu3Haku mogo0ust TPEYrOJILHUKOB bubmorexa HOK

https://m.edsoo.ru/bbf2c3a6



https://m.edsoo.ru/d61aa9d2
https://m.edsoo.ru/17f960ca
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bubnunorexa LIOK

26 Tpusnaxu non100us TpeyrombHuKos https://m.edsoo.ru/8db11ff7
27 [Ipu3naku momodus TpeyroabHUKOB ﬁg&?ﬁ;ﬁ;{;gﬁge d11d5b
28 [Tpu3Haku mo100us TPEYTOIbHUKOB ];::riHE;T:;(;gSﬁS 242193
29 [Tpu3Haku mo100us TPEYTOIBHUKOB ﬁg&HE;T:;(;gS}; 3dc95f1
Bbu6moteka [JOK
30 TIpHsHAKH 1000HA TPEYrObHIKOB https://m.edsog ru/8d1d9d16
31 [Ipumenenue nogo0Ous Mpu pelIeHun bubnnoreka [JOK
MPAKTUYECKUX 33724 https://m.edso00.ru/d97bf297
39 [IpuMeneHue moao0us MpU PEIICHUN bubnmnorexa [JOK
MPaKTUYECKUX 3a]1a4 https://m.edsoo.ru/5b21c5aa
33 [Ipumenenue nmogo0Ous Mpu peIIeHUN bubmmoreka [JOK
MPAKTUYECKUX 3a7a4 https://m.edsoo.ru/e0d80738
34 [Ipumenenue nmogo0us MpU pelIeHUN bubnnorexa [JOK
MIPAaKTHUYECKUX 3a/1a4 https://m.edsoo.ru/cacel7d8
35 [Tpumenenne moaooust P perIeHUH bubnnorexa [JOK
MPAKTUYECKUX 3a7a4 https://m.edsoo.ru/8717eeba
36 [Ipumenenue nmogo0us Mpu pelIeHun bubmuoreka [IOK
MPAKTUYECKUX 3a1a4 https://m.edsoo.ru/d9159d9d
37 Brenenue nonstust mpeodpazoBaHus bubnnorexa [JOK
1mo106us U MoI00HBIX pUryp https://m.edsoo.ru/aaf7e944
38 KonrtponsHas pabora o Teme bubmuoreka [IOK
"TTomoOue" https://m.edsoo0.ru/89c3236d
39 ITonsarue mwromamu. CBoiicTBa bubmmoreka [IOK

IUIOIIAeH TeOMETPHUECKUX (PUTYp

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



https://m.edsoo.ru/8db11ff7
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40 Ilonsarue mmomaau. CoiicTBa bubnunoreka LIOK
IJI0IA/IeH TEOMETPUUIECKUX (DUTYP https://m.edso00.ru/37a176¢0
41 [Tonsitue mmomaau. CBoiicTBa bubmuorexa [JOK
IUIOIIAICH TEOMETPHUECKUX (QUTYP https://m.eds00.ru/6004265a
IIpocreinmue GopmMynbl A1 IUIOMAAN
42 TI; OJILHI/IKa(bnz ;]Jmleor aMMI: ’ bubmorexa HOK
peyr » 11ap p ’ https://m.edsoo.ru/596ald0e
pomba u Tpanenuu
IIpocreinmue GopmMynbl A1 IUIOMAAN
43 Tpe OJ'ILHI/IKaq)H]Z_ ;]J'IJ'ICJ'IHOF aMMI:lI ’ bubmorexa [IOK
peyr - 11ap p ’ https://m.edsoo.ru/f636delf
pomba u Tpanenuu
IIpocrenmue GpopMynbl A1 IUIOMAIU
44 Tpe OJII)HI/IKa(bHIZ, znnefor aMMI: ’ bubmorexa [IOK
peyr - 11ap p ’ https://m.edso0.ru/9732274d
pomba u Tpanenuu
IIpocrenmue GpopMynbl A1 IUIOMAIU
45 Tpe OJII)HHKa(bH]z aynnejfor aMMI;I ’ bubmorexa [JOK
peyr - 11ap P i https://m.edsoo.ru/e6458963
pomOa U Tpanenuu
IIpocreiimme GopMyIIbl 1T ILIOMIALNA
46 Tpe OJ'ILHI/IKa(bHI:l ;/J'IJ'IGJ'IHOF aMMIellI ’ bubmorexa [JOK
peyr - T1ap P ’ https://m.edsoo.ru/0b18fc61
pomOa u Tpanenuu
IIpocreiimme GopMyIIbl 1T ILIOMIALNA
47 Tpe OJ'ILHI/IKa(bHI:l ;/J'IJ'IGJ'IHOF aMMIellI ’ bubmmorexa [OK
peyr - T1ap P ’ https://m.edsoo.ru/eb691e04
pomOa u Tpanemnuu
IIpocrenmue GopMynbl A8 IIOMIAAN
48 Tpe OJ'ILHI/IKa(sz ;]HJIGJ'IHOF aMMI: ’ bubmorexa I[JOK
peyr - T1ap P ’ https://m.edsoo.ru/8b93cfba
pomOa u Tpanenuu
IIpoctenmue GopMynbl A IUIOMIAIU
p opmyzibt A tmad bubmuorexa [{OK
49 TpEeyroJIbHUKA, TTapajuiesorpaMmma,

pomOa U Tpaneruu

https://m.edsoo.ru/c35f544d
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[Ipocreiimme hopMyIIbl s TUIOIIA A

50 bubnunoreka LIOK
TPEYTOTLHHKA, APATIICIOrpaMMa, https://m.edsoo.ru/a3f9beld
pomba u Tpanenuu

bubnunoreka LIOK

>1 Mrowazu nozobHex puryp https://m.edso0.ru/d8638f34

bubnunorexa LIOK

52 [lrowazu mox0HbIX Guryp https://m.eds00.ru/2383022¢

bu6nunorexa LIOK

>3 Tnomazu noaoGHEX uryp https://m.edsoo.ru/5ee2a7d4

54 KonTponbHas pabora no teme bubmmoreka [JOK
"[Tnomans" https://m.edso0.ru/05f10573

bubnunoreka LIOK

% Teopewa ITudaropa https://m.edsoo0.ru/7f631f27
[Tpumenenne Teopems [Iugaropa Bbu6mmotreka [JOK

56
MpY PEUICHUH MPAKTUYECKUX 3a]1a4 https://m.eds00.ru/4829510
[Ipumenenue Teopemsl [ludaropa bubmuoreka [IOK

57
IIPY PELICHUH NMPAKTHYECKUX 3a/1a4 https://m.edsoo.ru/a9fbd79b
ITpumenenue Teopemsl [Iugaropa bubmuoteka [IOK

58
IIPU PELIECHUU NTPAKTUYECKUX 3a1a4 https://m.eds00.ru/396250fc

59 [Ipumenenue Teopemsl [ludaropa bubmmnoreka HOK
IIPU PELIECHUHU NTPAKTUYECKUX 3a1a4 https://m.edsoo.ru/ec94e892
[Ipumenenue Teopemsl [ludaropa bubmuoreka [IOK

60 .

IIPU PEIICHUH MPAKTHYECKUX 3a/1a4 https://m.edsoo.ru/ch69a011
[IponoprroHanbHbBIE OTPE3KU B bu6muoreka [JOK

61
MPAMOYTOJIBHOM TPEYTrOJIbHUKE https://m.edsoo.ru/012ee582

62 [IponoprroHanbHbIE OTPE3KH B bubmuoreka [IOK

MPSIMOYTOJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/al5549ea



https://m.edsoo.ru/a3f9be1d
https://m.edsoo.ru/d8638f34
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63 [IponopuiroHalIbHBIE OTPE3KHU B Bu6muotexa [JOK
MPSAMOYTOJIbHOM TPEYTrOJIbHUKE https://m.edsoo.ru/lecbc886
64 [IponopuroHanbHbIE OTPE3KU B bubmunoreka [JOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
65 [IponoprinoHanbHbBIE OTPE3KH B bubmmoreka [JOK
MPSAMOYTOJIbHOM TPEYTrOJIbHUKE https://m.edsoo.ru/861dfd7f
66 [IponopuroHalIbHBIE OTPE3KHU B Bu6muotexa [JOK
MPSAMOYTOJIbHOM TPEYTrOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAHT€HC U
67 KOTaHI'€HC OCTPOro yria bubmmorexa LIOK
TPOTO YE https://m.edsoo.ru/132b4ef6
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAaHTE€HC U
68 KOTaHT€HC OCTPOTO yria bubmmorexa [JOK
POTo T https://m.edsoo.ru/f089efb9
PSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAaHTE€HC U
69 KOTa}I-/IFeHC OCTy Oro yria buomrorexa LIOK
POTO yT https://m.edsoo.ru/b41c27f9
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
70 Tpuronomerpruyeckue GyHKIUH bubmmnoreka HOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/f64cb9ch
71 Tpuronomerpruyeckue GyHKIMH bubmuoreka [IOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/6b294349
KonrtponsHas pabota no reme
72 "Teo peMa HI/I(II))aro a ¥ HavaJsa bubmorexa LOK
P | P https://m.edsoo.ru/a9db1f7a
TPUTOHOMETPUHU
73 Bnucanubie U IeHTpaIbHBIE YIJIbI Bubmmorexa [IOK
HEHTP yt https://m.edsoo.ru/ae5f890d
74 BrnivcaHHbIe U IEHTpaJIbHBIE YIJIbI bubmmorexa LIOK

https://m.edsoo.ru/d0233fa0
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bubnunorexa LIOK

& BIIHCAHHbIC It LCHTPATBHBIC YIIbI https://m.edsoo.ru/ccaee9b0
76 Bnmcanubie v IEHTpaIbHBIC YTIIbI bubmorexa LOK
https://m.edsoo.ru/1d3424f4
77 Yron Mexay KacaTeJIbHOW U XOpAOU bubmmorexa [JOK
https://m.edsoo.ru/775efa2f
78 YTroa Mexay KacaTeIbHON 1 XOpI0i bubmmorexa [JOK
https://m.eds00.ru/09166b3d
79 VYTribl MeXAy XOpJaMU U CEKYIIUMHU bubmmorexa [IOK
https://m.edsoo.ru/022e729c
80 VYTIBlI MEXIY XOpJaMH U CEKYIIUMHU bubmorexa LIOK
https://m.edso0.ru/84a32a80
81 BrrcanHble U OIIMCaHHbBIC bubnunoreka LIOK
YETBIPEXYTOJIbHUKHU https://m.edsoo.ru/734d8ad9
82 BrnucanHbIe 1 OIMCaHHEIE bubmuoreka [{OK
YETBIPEXYTOJIbHUKHN https://m.edsoo.ru/aa6clad6
83 CBoiicTBa ¥ NpU3HAKU BIMCAHHOTO bubmuoreka [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
84 CBoiicTBa ¥ MPU3HAKH BIHCAHHOTO bubmuoreka [IOK
YETBIPEXYTOJIbHUKA https://m.eds00.ru/60435d9b
85 CBoiicTBa ¥ NPU3HAKU BIMCAHHOTO bubnnorexa [JOK
YETBIPEXYTOJIBHUKA https://m.edsoo.ru/cf9e646f
86 CBoiicTBa ¥ NpU3HAKU BIMCAHHOTO bubmuoreka [IOK
YEThIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
87 B3anMHoe pacrnonoxenue 1Byx bubnunorexa LIOK
OKPYKHOCTEMN https://m.edsoo.ru/420d844e
88 B3aumHoe pacnonoxeHue Byx bubmuoteka [IOK

OKPY>KHOCTEHN

https://m.edsoo0.ru/42da86f2
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bubnunorexa LIOK

89 Kacanue okpysxnocteit https://m.edsoo.ru/4cbf4ff9
. bu6nmorexa [IOK

0 Kacasne oxpyxmocTeit https://m.edsoo.ru/52dcbe7d

01 OO6mue KacaTenbHBIC K IByM bu6nunorexa LIOK
OKPY>KHOCTSIM https://m.edsoo.ru/d2151a62
KonrponsHasg padora o teme "YTiibl

92 HIP HBH 1P IT< HoTed bubnunoreka LIOK
11 ACTRIPEXYTOTHHIKH, CBAZAHMBIC € https://m.eds00.ru/26055342
OKPY>KHOCTBIO"
I1 0oOmmenune. Penrenne

93 OBTopeHI/Ie 1 000O0IIICHAU INICHU BI/I6J‘[I/IOTeKa ]_[OK
3afiad, WIHOCTPUPYIOIHX CBAH https://m.edsoo.ru/74d89ab9
Memny pa3JII/I‘IHI)IMI/I TCMaMH Kypca
I1 000mmenue. Pemenue

94 OBTOPEHHE f 0DOLII bubnuoreka [{OK
3ajiat, WIHOCTPUPYIOIHX CBAH https://m.edsoo.ru/6d05bcd8
Memny pa3JII/I‘IHI)IMI/I TCMaMH Kypca
I1 u 0000111eH1E. Pemenue

95 OBTOpeHHE Hl bubnuoreka [{OK
3ajiat, WITOCTPUPYIOTHHX CBAH https://m.edso0.ru/51013847
MEXy Pa3IMYHBIMHA TEMaMHU Kypca
IToBTOpenue u 00001eHNne. Pemenne

96 PTOPCHHE U HHert bubmmoteka IIOK
3alat, WTIOCTPUPYIOTINX CBASH https://m.edsoo0.ru/248181a0
MEXy Pa3IMYHBIMHA TEMaMHU Kypca
IToBTOpenue u 00001eHne. Pemenne

97 PTOPCHHE U e S bubmmoteka IIOK
afiat, WIToCTPHpYIOMHX https://m.edsoo.ru/dad15fdc
MC)K)Iy paSJ’II/I"IHI)IMI/I TEMaMHU Kypca
I1 e 1 00001teHne. Pemenne

98 OBTOpeHI/I )41 IICHU INICHU BI/I6J‘[I/IOTeKa ]_[OK
3ajiad, HITOCTPUPYIOIHX CBAH https://m.edsoo.ru/6a69702b
MC)K)Iy paSJ’II/I‘—IHBIMI/I TEMaMHU Kypca

99 IToBTropenue u o6o0enue. Pemenue bubmuoteka [IOK



https://m.edsoo.ru/4cbf4ff9
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https://m.edsoo.ru/dad15fdc
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3aJ1a4, WUTIOCTPUPYIOLIUX CBA3H
MEXy pa3InYHbIMU TEMaMH Kypca

https://m.edso0.ru/0f5b4b87

[ToBTropenue u o6o0mmenue. Pemenue

100 3a/1a4, WUIIOCTPU WX CBSI3U 1 bubmmorexa [IOK
fad, prpyiomt https://m.eds00.ru/7942fc3c
MC)K,Z[y paBJ’II/I‘IHBIMI/I TCMaMHU Kypca
bub6nmoreka [IOK
101 HroroBas kKoHTpoJIbHAsE paboTa 1 https://m.eds00.ru/c2695¢10
[ToBTOpenue u 06o0meHue. Pemenue
102 3aJ1a4, WUIFOCTPH HUX CBSI3U 1 bubmorexa LOK
ad, prpyrott https://m.edsoo.ru/b4981045
MC)KI[y paSJ'II/I‘IHI)IMI/I TCMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. JLC. Aranacsn, B.®. byry3os, C.b. Kanomues, O.1. Ilo3usk, U.W. KOnuna. ['eomerpust.
7-9 xmmaccer: yue6. g obmeobpazoBat. Opranuzanuii ¢ mpuit. Ha anexkrpon. Hocurene -
3-¢ u3a. — M.: Ilpoceeienue, 2014

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Teomerpus. COopHHK paboumx mporpamm. 7-9 kmaccel: mocobue It yduTemnei
o0mieoOpasoB. opranm3anuii / [coct. T. A. Bypmucrporal. - 2-¢ u3n., qopab. - M.:
[Ipoceemenue, 2014

2. Teomerpus, 7 KJacc, TEXHOJIOTHYECKUE KapThl YPOKOB MO yueOHHMKY ATanacsHa JI.C.,
Bbyry3oBa B.®., Kagomuesa C.b., [To3uska 2.1, FOaunoi N.H., - Yuurens, 2015

3. KonrponbHble paboThl Mo reomerpun: 7 kiacc: k yueObnuky JI.C. Artanacsna, B. O.
Byrysosa, C.b. Kagommnea u ap. «[eomerpus 7-9» / H.b. MenbHukoBa. — M.:
UznarensctBOo «OK3amen», 2009

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

https://math5-vpr.sdamgia.ru/
MaremMaTunka s 5 kiacca
https://math6-vpr.sdamgia.ru/
MartemaTuka Jyis 6 Kiiacca
https://math7-vpr.sdamgia.ru/
Maremarunka mig 7 Kiiacca
https://math8-vpr.sdamgia.ru/
MaremaTuka Jyis 8 Kiiacca
https://math-oge.sdamgia.ru/ - OGpa3oBareNnbHBIA MOPTAN i MOATOTOBKH K OSK3aMeHaM
MaremaTuka

http://window.edu.ru/ - Exnroe 0kHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam
http://school-collection.edu.ru/catalog/ - Exunas kommekius nupoBbIX 00pa3oBaTeIbHBIX
pecypcoB

https://fipi.ru/ - ®TBHY «®enepalibHblii HHCTUTYT MEIArOTHYSCKUX U3MEPEHHI
https://uchi.ru/ - Yun.py — unTepakTuBHast 0Opa3zoBaTeIbHas OHIAHH-TIIaThopMa

OOpa3oBaTeNbHbI TOPTAT JUIs HOJATOTOBKHM K paboram

OOpa3oBaTeNbHbI TOPTAT JUIs HOJATOTOBKHM K paboram

OOpazoBaTenbHBIA TIOPTAT JUISI TOATOTOBKM K paboTam

OOpa3oBaTeNbHbIi TIOPTAT JUIsi HOJArOTOBKM K paboram

. https://interneturok.ru/ - BubaroTeka BUIEOYPOKOB MO MIKOJIBHOW MpOrpamMme

. http://www.edu.ru - ®enepanbhbiii moptan «Poccuiickoe 06pa3oBaHueE

. https://mccme.ru/ - MOCKOBCKHIA IIEHTP HEMPEPHIBHOTO MaTEMaTHIECKOTO 00Pa30BaHMS
. http://www.math.md/school/indexr.html - BupTyansHast 1ikosa OHOTO MaTeMaTuKa

. http://www.geometry.ru/ - l'eomeTpudeckuii mopran

. http://matematiku.ru/ - Matemaruueckuit mopraa MareMaTuky.py

. https://resh.edu.ru — Poccuiickas s1eKTpoHHasH KO
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