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HHOACHUTEJIBHASA 3ATINCKA

I'eomeTpust Kak OAMH W3 OCHOBHBIX pa3/elIOB LIKOJIBHOM MaTeMaTHUKH, MMEIOIIHMKA CBOEH
[eNbl0 O0ECTeYnTh HW3YyYeHHE CBOMCTB M pa3MepoB (UTyp, HMX OTHOIIEHUH U B3aUMHOE
pacroJIo’)KEHUE, OINUPAETCSI Ha JIOTMYECKYHO, JI0Ka3aTeabHYI0 JIMHUIO. LleHHOCTh u3yueHUs
reOMETPUHN Ha YPOBHE OCHOBHOTO 0O0IEro oOpa30BaHUS 3aKIIOYAETCS B TOM, UYTO OOydarOIIMHACs
YUUTCS TPOBOJWUTH JOKa3aTEJIbHbIE pACCY)KJEHHUS, CTPOUTHh JIOTMYECKHE YMO3aKIIOUEHUs,
JIOKa3bIBaTh HWCTHHHBIC YTBEPXKICHHS M CTPOWTH KOHTPIPUMEPHl K JIOKHBIM, IPOBOAUTH
paccyXJeHus «OT IMPOTHUBHOTO», OTIMYATh CBOWCTBA OT IPU3HAKOB, (OPMYIMPOBATH OOpaTHbIE
YTBEPKICHHUS.

Bropoii 1enpi0 M3ydeHHs T€OMETpUH SIBJISETCS HCIOJIb30BaHHME €€ KaK MHCTPYMEHTa Mpu
pELICHUH KaK MaTeMaTUYEeCKUX, TaK U MPAKTHUYECKUX 3a7ay, BCTPEUAIOLIUXCS B PEAIbHOM JKU3HM.
OOyuaromuiicss JOJDKEH HAYYUTHCS ONPEACTHTh T'€OMETPHUYECKYI0 (UTypy, OIHUCATh CIOBAMH
JAHHBIA 4epTEX WM PUCYHOK, HAWTH IUIOIIAJb 3€MEJIbHOTO y4acTKa, pacCuuTaTh HEOOXOIUMYIO
JUIMHY OTTOBOJIOKOHHOTO Kabens uiau TpeldyeMble pa3Mephl Tapaka jis aBTOMOOWIISL. DToMy
COOTBETCTBYET BTOpas, BBIUMCIMUTEIbHAS JIMHUS B H3ydeHUM reomerpuu. llpu pemenun 3anau
MIPaKTUYECKOr0 XapakTepa OOy4arolUHCs YYUTCS CTPOUTh MaTeMaTHUYECKHE MOJEIN pealIbHbIX
KU3HEHHBIX CHUTYallMil, NpPOBOJUTH BBIUMCICHUS U OILIEHUBATh aJ€KBAaTHOCTb IIOJyY€HHOTO
pe3ynbrara.

KpaiiHe BakHO NOMYEPKMBATH CBA3M TE€OMETPUM C JAPYTUMHU Y4YEOHBIMH TpEAMETaMH,
MOTHBHUPOBAThH UCIIOJIB30BaTh OMPENEICHHS TEOMETPUUYECKUX PUTYp U MOHSATHH, 1eMOHCTPUPOBATH
MIPUMEHEHHE MOJyYeHHBIX YMEHUN B (U3UKE U TEXHUKE. DTH CBSA3U HauboJjee sIpKO BUIHBI B TEMax
«Bekrtopp», «TpUroHOMETpHUYECKHE COOTHOIIEHUs», «Meronq koopauHat» u «Teopema
[Tucdaropay.

VYueoOnnlii kypc «['eomeTpusi» BKIIIOUYAET CIEAYIOIIHNE OCHOBHBIE Pa3Aeibl COJCPKAHUS:
«"'eomeTrpudeckue GUTYphI U UX CBOWCTBay, «VI3MepeHne reOMeTpUIECKUX BETNINHY, «JleKapTOBBI
KOOpPJIUHATHI Ha IMJIOCKOCTNY, «BekTopby, «/[Brxkenus minockoctny, «IIpeodpazoBanus noaoous».

Ha usydenune yuebnoro xypca «I'eomerpusi» otBomutcs 204 gaca: B 7 kiacce — 68 gacoB (2
yaca B HeZenm0), B 8 kimacce — 68 dacoB (2 waca B Heaenmo), B 9 kiacce — 68 yacoB (2 yaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Havanbuele mnonsatus reomerpud. Touka, mpsimas, OTpe30K, Jyd. Yroy. Buubsl yrios.
Beprukanbnbie U cMexxHbIE yribl. buccekrpuca yria. Jlomanas, MHOTOyrosisHuK. IlapannensHocTs
U NEPIEHIUKYISIPHOCTD MPSMBIX.

Cummerpuunbie ¢purypsl. OCHOBHBIE CBOWCTBA OCEBOM CUMMETpHH. [IpuMepsl cuMMETpuu B
OKPYXKAIOILIEM MUPE.

OcHOBHBIE TIOCTPOEHUS C MOMOILBIO LUPKYJS U JUHEWKU. TpeyronbHUk. BricoTa, Mmeauana,
OmcceKkTpuca, MX CBOMCTBA.

PaBHOOE/IpeHHBIN 1 PABHOCTOPOHHUH TPEYTrOJIbHUKU. HepaBeHCTBO TpeyrojibHUKA.

CpoiicTBa W TpU3HAKK pPAaBHOOENPEHHOrOo  TpeyrojbHuKa. Ilpu3Haku paBeHcTBa
TPEYrOJIbHUKOB.

CpoiicTBa U IPU3HAKH NapaienbHbIX NpsiMbIX. CyMMa YIiloB TpeyrojbHUKa. BHemHue yrisl
TPEYroJbHUKA.

[IpsmoyronpHblli  TpeyroiabHUK. CBOMCTBO MeAMAaHbI NPSIMOYIOJILHOTO TPEYroJIbHUKA,
NpOBEAEHHOM K TunNoTeHy3e. [Ipu3Hakum paBeHCTBA NPSIMOYTOJBHBIX  TPEYTrOJbHUKOB.
[IpssmoyrobHBIN TpeyroibHUK ¢ yriaoMm B 30°.

HepaBeHcTBa B reOMeTpuu: HEPABEHCTBO TPEYTOJBHHMKA, HEPABEHCTBO O JJIMHE JIOMAHOW,
TeopeMa o 0oJIbIIEM yriie U OoJIbLIeH CTOpOHE TpeyrojbHuKa. [leprneHuKyasp u HakJIOHHasL.

['eomeTprueckoe MecTo TOUYeK. brcceKkTprca yriia u cepeMHHBIN NEPIEHANKYISAP K OTPE3KY
KAaK T€OMETPUYECKHE MECTA TOYEK.

OKpyXHOCTb M KpyT, XOpJa U AUAMETP, UX CBOMCTBA. B3aMHOE pacnosiokeHue OKpy:KHOCTH
n npsamoi. KacarenbHas u ceKkymas K OKpyKHOCTH. OKpyKHOCTb, BOMCaHHas B yroJl. Bnucannas u
ONMCAHHAsA OKPYKHOCTHU TPEYrOJIbHHKA.

8 KVIACC

UYereipéxyronbuuku. I[lapamnenorpamMM, €ro mNpu3HAKM W CBOWCTBA. YacTHbIE ciydau
napajuieJiorpaMMoB  (TIPSIMOYT'OJIBHUK, POMO, KBajapaT), MX MPU3HAKA M CBOWCTBA. Tpamenus,
paBHOOOKas Tpamenus, e€ cBOWCTBa U npu3Haku. [IpsMoyronbHas Tpanenus.

Meton ynsoenuss menuanbl. LlenTpanbHas cummerpus. Teopema daneca u Teopema o
MIPOMOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYrOJbHUKA U Tpanenuu. L{enTp Macc TpeyroyibHUKA.

[Togobue TpeyroysbHUKOB, KodhdunmeHT mnomodus. IlpusHaku MmogoOus TPEyroabHUKOB.
[Ipumenenue nmogoOUst P PELICHUH MPAKTHUECKUX 3a4a4.

CpoiictBa miomaneit reomerpudeckux ¢uryp. Dopmynbsl A IMIIOWAAH TPEYroJbHUKA,
napajienorpamma, pom0a u Tpanenuu. OTHOILIEHHE IIomaAe mo00HbIX Guryp.

Brruncnenue miomaseil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aTOi Oymare.

Teopema [Tudaropa. [lpumenenue Teopemsl [ludaropa npu pereHnn NpakTUYECKUX 3a1a4.

CuHyc, KOCHHYC, TaHT€HC OCTpPOro yria MPsSMOYroJIbHOTO TpeyrojibHuKa. (OCHOBHOE
TPUTOHOMETPHYECKOEe TOXAEeCTBO. Tpuronomerpuueckue pynkiuu yrios B 30, 45 u 60°.

BrucanHble W LEHTpalbHBIE YIJIbI, YTOJ MEXAYy KacaTeJbHOW M XOPIOH. YTJIbl MEXAY
XOp/aMU U CeKyIIUMHU. BrrcaHHbIe U OMUCaHHBIE YETHIPEXYTONbHUKHA. B3anuMHOE pacnoiokeHue
IBYX okpyxHocTelt. Kacanue okpyxHocteit. O01iue kacareabHbIe K IBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Taaresc yrios oT 0 1o 180°. OcHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO.
DopMyIbl IPUBEACHHUS.

Pemenue TpeyroyibHUKOB. TeopeMa KOCUHYCOB U TEOpEMa CUHYCOB. PellleHne npakTH4ecKux
3a]1a4 C UCIO0JIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

IIpeobpazoBanue nogo6us. Ilogo61e COOTBETCTBEHHBIX JIEMEHTOB.



Teopema 0 IIPOU3BENCHUU OTPE3KOB XOpJ, TEOPEMBI O NMPOU3BEACHUM OTPE3KOB CEKYILMX,
TEOpEMa O KBaJIpaTe KacaTeIbHOMU.

Bekrop, anumHa (MOIynb) BEKTOpPA, COHAINpPABJIEHHBIE BEKTOPbHI, IPOTHBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOpBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEPAallMM HaJ
BEKTOpaMu. Pa3yiokeHue BEKTOpa IO JBYM HEKOJUIMHEApHBIM BeKTOpaM. KoopauHaTel BEKTOpa.
CkansipHO€ ITPOU3BENECHNE BEKTOPOB, IPUMEHEHUE JUIsl HAXO0KIEHUS JIIUH U YIJIOB.

JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH. YPABHEHUS MPAMON U OKPYKHOCTH B KOOPAMHATAX,
IIepeceyeHre OKPYKHOCTEN U NMPAMBIX. MeTo1 KOOpAUHAT U €r0 IPUMEHEHUE.

[IpaBuiibHBIE MHOTOYIOJIBHUKH. [[1MHA OKpYyXKHOCTH. I'pagycHas M paauaHHas Mepa yria,
BBIYMCIICHUE JJIMH OYT OKpYyXHOCTeH. [imomane kpyra, ceKTopa, cermeHra.

JIBMKEHUS TJIOCKOCTH M BHYTPEHHUE CUMMETpUH (uUryp (dJIeMeHTapHbIC NMpPEICTABICHHUSN).
[TapannensHbiid neperoc. [IoBopoT.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMPOTPAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Ppe3yJbTaThbl OCBOCHHS MpoTrpaMMbl y4deOHOro kypca «['eomerpusi»
XapaKTEPHU3YIOTCS:

1) naTrpuoTHYeCKOEe BOCIIUTAHHE:

MPOSIBJIEHUEM MHTEpEeca K MPONUIOMY U HACTOSIIEMY POCCUUCKON MaTEMATHKH, [ICHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KEHHUSIM POCCHICKHX MAaTEMAaTUKOB U POCCUUCKON MAaTEMAaTUYECKOM IIKOJIBI,
K MCTIOJIb30BaHUIO ATUX JOCTIKCHHUH B IPYTUX HayKaxX U MPUKIIATHBIX chepax;

2) rpa:xkIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TpakJaHMHA M peaju3aliyd ero Impas,
MIpe/ICTaBICHUEM O MaTEMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3NIUYHBIX CTPYKTYD, SIBICHUH,
MPOIIEAYp TPAXIAHCKOTO OOIIeCTBa (HapUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHHIO
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM TOCTHKEHUM HayKHU, OCO3HAHUEM
BAXKHOCTU MOPAJIBHO-ITUYECKUX NMPUHLIHUIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAHOBKOW HA AaKTUBHOE YYacTHE€ B pEUICHUU NPAKTUYECKUX 3a/7ad MaTEeMaTUYECKOU
HAIMpPaBJIEHHOCTH, OCO3HAHHUEM BAXXHOCTH MaTeMaTH4YEeCKOro oOpa3oBaHHsS Ha MPOTSXKEHUH Bcel
KU3HU JUISl YCHEIIHOW MpoecCUOHANBHON IEesTeNbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM MHAMBHUAYAIBLHON TPACKTOPHUH 00pa30BaHUS U KUIHEHHBIX
IUIAHOB € YYETOM JIMYHBIX HHTEPECOB M 0OIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTHYeCKO€e BOCIIMTaHHE:

CIIOCOOHOCTBIO K OMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIPHATHIO MaTeMaTHYEeCKHX
00BEKTOB, 3a/1a4, PEUICHUH, pacCyKICHUM, YMEHUIO BUACTh MaTeMaTHUECKWE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIr0 MO3HAHUS:

OpUEHTAIle B JESATeNbHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUsI YEJIOBEKa, MPUPOAbl U OOIIecTBa, IOHUMaHUEM
MaTeMaTH4eCKOH HAayKd KakK cgepbl YelIOBEYECKOW MAesTeTbHOCTH, JTamoB €€ pa3BUTHSI U
3HQUUMOCTH ISl Pa3BUTHS LUBUIIM3ALMM, OBJIAJCHUEM S3bIKOM MAaTE€MaTUKU U MAaTeMaTH4E€CKOU
KyJIbTypOM KaK CpEICTBOM [O3HAHMUS MHpa, OBJIAJACHHEM MPOCTEHIIMMHU  HaBbIKAMHU
HCCIIEA0BATENbCKOM 1EATEIbHOCTH;

6) pusuyeckoe Bocnuranue, popMupoBaHNEe KYJIbTYPHI 310POBbSI U IMOLMOHAJIBHOIO
Os1aronmosyqus:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTUUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbs, BEACHUS
3I0pOBOTO 00pasa >KH3HU (3J0pOBOE NMHUTAHHE, COATIAHCHPOBAHHBIN PEXHUM 3aHATHNH M OTHbIXA,



perynspHas (uznyeckas aKTHBHOCTh), C(HOPMUPOBAHHOCTHIO HaBBIKA peQIIEKCUH, MPU3HAHHEM
CBOETO MpaBa Ha OMIMOKY M TaKOTO XK€ MpaBa JPyroro 4eroBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHE:

OpHEHTAIell Ha MPUMEHEHHWE MaTeMaTHYECKUX 3HAHUU JUIs pelIeHUs 3aj7a4 B OOJIaCTH
COXPAaHHOCTH OKpY)KaloIIel cpeapl, IUIAHUPOBAHUS TMOCTYIKOB M OIIGHKH HX BO3MOXKHBIX
MOCIIEICTBUI [UII OKPY)KAIoWIEH cpelbl, OCO3HAHHWEM TIJI00AJbHOTO XapakTepa 3KOJOTHYECKHX
mpo0IeM U MyTel X pericHus;

8) ajanTanusa K N3MEeHAIOIIUMCS YCJIOBUAM COIMATBHOM U PUPOIHOIi cpeabl:

TOTOBHOCTBIO K JICHCTBHUSM B YCIOBHUSIX HEONMPEAEIEHHOCTH, TOBBIIICHHIO YPOBHS CBOEH
KOMIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JEATENbHOCTh, B TOM YHCIIE YMEHHE YYHTHCA Y APYrHX
mozed, mpuoOpeTaTh B COBMECTHOW NESATEILHOCTH HOBBIC 3HAHWS, HABBIKM M KOMIICTCHLIMH W3
OTIBITA APYTHX;

HEOOXOMMOCTHI0O B ()OPMHUPOBAHWU HOBBIX 3HAHWH, B TOM 4HCIE (OPMYIHPOBATH HJIEH,
MOHATHUS, TUIOTE3bI 00 OOBEKTaX M SBICHHSX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATh
neuIuTH COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BHUTHE,

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CHTYAIIHIO
KaK BBI3OB, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBATh INPHHUMAEMble PEIICHUS W JICHCTBHS,
(GbopMyIHpOBATh M OIIEHUBATH PUCKHU U MOCIEACTBHS, (OPMUPOBATH OTIBIT.

METANIPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

ba3oBble joruyeckue aeicTBUs:

® BBUIBIIATD U XapaKTEPU30BaTh CYIICCTBEHHBIE NPH3HAKH MAaTEeMaTHYECKUX OOBEKTOB,
MOHATHM, OTHOUICHUM MEXIY NOHATHAMH, (QOPMYIUpPOBaTH OIpEAeTeHHs] TMOHSATHUH,
yCTaHaBIUBATh CYLIECTBEHHBIA MPHU3HAK KiAacCU(UKALMU, OCHOBAaHUA i1 0000IIeHUs U
CpaBHEHMSI, KpUTEPUU ITPOBOAUMOIO aHANIN3a;

® BOCIpPUHUMATH, (OPMYIUPOBaTh U TNPe0OPA3OBBIBATh CYKIEHUS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, €MHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBISBIISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MpPOTHBOpeuHsi B (akrTax,
NAHHBIX, HAONIONEHUSX U YTBEPXKICHUSX, IMpeaiaratb KpPUTEPUU [UIS BbISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUMH;

e JiefaTh BBIBOJABI C KCIIOJIB30BAaHUEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aK/IIOYEeHUH, yMO3aKIIIOUEHHH 110 aHAJIOTUH;

e pa30uparh JOKa3aTebCTBA MATEeMAaTHUYECKUX YTBEPXKACHUN (MpsMble U OT MPOTHBHOIO),
MIPOBOJUTH CaMOCTOSITEIbHO HECIOKHbIE J[0Ka3aTeNbCTBA MaTeMaTH4eCKUX (DaKTOB,
BBICTPAaWBaTh APryYMEHTAlLUIO, TMPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BBIOMpPATH CHIOCO0 pelieHust yueOHO! 3a7aun (CpaBHUBATh HECKOJBKO BAPUAHTOB PEILICHHUS,
BBIOMpATh HarboJIee MOIXO AN ¢ YYETOM CaMOCTOSITEIBHO BBIJICTICHHBIX KDUTEPHEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® ICIIOJH30BaTh BOIMPOCHI KaK HCCIEAOBATENbCKUNA MHCTPYMEHT MO3HAHUS, (OpMyIUpoBaTh
BOMPOCHI, (DUKCHpYIOIME MPOTUBOpEUYHE, MPOOIeMy, CaMOCTOSITENBHO YCTaHABIUBATH
HCKOMO€ U JJaHHOE, (OPMUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UINI0, MHEHHE;

® [IPOBOJUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IIJIaHY HECJIOKHBIA 3KCHEPUMEHT,
HEOOJBIIOe UCCIEAOBaHNE MO0 YCTaHOBIEHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro oOBbeKTa,
3aBUCHUMOCTEH 00BEKTOB MEX Iy CO0OI;

® CaMOCTOSTENHEHO (OPMYTHPOBATH 0OOOIIEHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOMIOJIEHUS, HCCIEIOBaHUs, OIICHUBATh JOCTOBEPHOCTh IMOJYYEHHBIX pPE3YJIbTATOB,
BBIBOJIOB U 000OIIIEHHIA;



® IIPOrHO3MPOBATH BO3MOKHOE PA3BHTHE INPOLIECCA, a TAKXKE BBIABHIaTh MPEIMOIOKEHUS O
€r0 pPa3BUTHH B HOBBIX YCIOBHUSX.
Padora c undopmanueii:
® BBIBJIATH HEJOCTATOYHOCTh U M30BITOYHOCTh MH(OPMALNH, JAHHBIX, HEOOXOJAUMBIX IS
peleHus 3a/1a4u;
e BHIOMpaTh, AHATU3UPOBATh, CHUCTEMATH3UPOBATh W HHTEPIPETUPOBATH HHPOPMALUIO
Pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;
e BbIOMpaTh (GOpMy NpeACTaBICHUs HHOOPMAUH W WUTFOCTPHPOBATH pEIIaeMble 3a1aud
CXeMaMH, AuarpaMMaMu, HHOHM rpadukoil u nx KOMOMHALIUAMU;
® OICHMBATh HAAEKHOCTh HMH(DOPMAIMHM IO KPUTEPHSM, IMPEUIOKECHHBIM YUYUTEIEM WU
c(OpPMYIMPOBAHHBIM CAMOCTOSTEIHHO.
KoMMyHuUKaTHBHBbIE YHUBepcaJbHbIE YUeOHbIe JeiicTBUA:
® BOCHPUHUMATH U (POPMYIHPOBATH CYXICHHS B COOTBETCTBUU C YCIOBHAMHU U ULEISAMHU
oOIIeHus, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUYKY 3PEHHSI B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTh MOSICHEHHUS IO XOIy pEIIeHHUs 3a/Ja4d, KOMMEHTHUPOBATh MOJIYYEHHBIN
pe3yibTar;
B XoJe OOCYXKIEHHs 3a/JaBaTh BOIPOCHl IO CYIIECTBY OOCYKAaeMO# TeMbl, MPOOIEeMBI,
pemaemMoi 3a1auu, BBICKA3bIBAaTh HJIEH, HAIlCJIEHHBIE HA TIOMCK PEIICHHS, COTIOCTABIISTH
CBOM CYXJICHUS C CYXICHHSIMH JIPYTUX YYaCTHHKOB JUANOTa, OOHAPYKUBATH pa3indue U
CXOJICTBO TIO3WIIMH, B KOppeKkTHOW Qopme (opMyaupoBaTh pa3HOTIIACUS, CBOHU
BO3PaKECHHS,
® TMIPEICTABIATh PE3yJAbTATHl PEIICHUS 3alaud, JKCIIEPUMEHTa, HWCCIEIOBAHUS, MPOCKTa,
CaMOCTOSITEIBHO BBIOMpaTh (opMaT BBICTYIUICHUS C YYETOM 3a1ad MpE3eHTAlMH |
0COOEHHOCTEH ayIuTOpUH;
e [OHMMAaTh W HCIOJIB30BATh MPEUMYLIECTBA KOMaHIHOW M WHAMBHUIYaJbHON pPabOTHI MpHU
pelieHny y4eOHbIX MaTeMaTHUYeCKHX 3a7ay;
® [pPUHUMATh LEJIb COBMECTHOH JESTENbHOCTH, IUIAHUPOBATh OPTraHMU3ALMI0 COBMECTHOM
paboTHI, pacmpenensaTh BUIbI padOT, JOTOBapHUBATHCS, OOCYKAATh MPOIECC U PE3YJIbTAT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH
® y4acTBOBaTh B TPYMMOBBIX (GopMax padOThl (0OCYXACHHS, OOMEH MHEHHUSMH, MO3TOBBHIC
LITYPMBI U JIPYTH€), BBIIOJHITH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JECUCTBUS C
JPYTMMHU 4JIEHAMU KOMAaH/Ibl, OLIEHUBATh KA4e€CTBO CBOETO BKJIaJa B OOMIMIl MPOIYKT IO
KpUTEpUsiM, cHOpMyINPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHUS.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS

Camoopranuszanmsi:
® CaMOCTOSITCIIBHO COCTABJIATH IUIAH, aITOPUTM PEIIEHUS 3a/1a4uu (WM €ro 4acTh), BBIOUpaTh
croco0 pemieHus ¢ Y4€TOM HUMEIONIMXCS PEeCcypcoB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BApUAHTHI PEUICHH ¢ y4ETOM HOBOI MH(OPMALIUH.
CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:
® BIAJETh CHOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3yibTaTra peHIeHUs
MaTeMaTUYeCKOM 3a1auHu;
® NpEeIBUAETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTh MpPH PEIICHUH 33a7a4yd, BHOCHUTH
KOPPEKTUBBI B JEATENILHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB, HAWIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OIICHMBAaTh COOTBETCTBUE pPE3YJIbTATa JIEATEIBHOCTU IOCTABICHHOM L€ U YCIOBHUSIM,
OOBSACHATh MPUYUHBI JOCTHIKCHHSI WM HEJAOCTIDKEHUS IeNH, HAXOAWTh OMIMOKY, /aBaTh
OIICHKY TPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATbBI



K xonmy oOyuenus B 7 Kjacce oOOy4aroIIMICS TMOJYYUT CIEAYIOIIUE IPEIMETHbIC
pe3ynbTaThl:

Pacnio3HaBate  W3ydeHHBIE T'EOMETpUYECKHE (UTYpBI, ONPEAETsATh HMX B3aUMHOE
pacrosiokenue, n300pakaTb reoMeTpudecKrue (GUryphl, BBIIOIHATh YEPTEKH MO YCIOBUIO 3a]auu.
W3mepsATh nuHEHbIE W YIVIOBbIE BEIWYMHBI. PemiaTe 3ajaud Ha BBIYMCIIEHHWE JUIMH OTPE3KOB U
BEJINYUH YIJIOB.

Jlenatb TpyOyl0 OICHKY JMHEWHBIX M YIJIOBBIX BEJMYMH MPEIMETOB B pEAIbHOW JKW3HH,
pa3MepoB NMPUPOAHBIX 00BEKTOB. PaznuuaTe pa3mMepsl 3TUX 0OBEKTOB M0 MOPSIIKY BETUUUHBL.

Crpoutb 4epTeKH K F€OMETPUUECKUM 3a/1a4am.

[Tonb30BaTbesl IpU3HAKAMU PAaBEHCTBA TPEYTOJbHUKOB, UCIIOJIb30BATh IMPU3HAKU U CBOWCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB TP PEIICHUH 3a/1a4.

[IpoBOAUTB JIOTHYECKHE PACCYKIECHUS C UCIIOJIb30BAHNEM I'€OMETPUYECKUX TEOPEM.

[lonb3oBaThcsi MpU3HAKAMHM PAaBEHCTBA IMPSMOYTOJbHBIX TPEYroJIbHUKOB, CBONCTBOM
MeIHaHbl, MPOBEAEHHOW K THUIOTEHY3€ NPSIMOYTOJbHOIO TPEYroJbHUKA, B  pEIICHUU
r€OMETPUUYECKHX 3a/1a4.

Onpenenars NapajijieIbHOCTh NPSMBIX C MOMOIIBIO YIJIOB, KOTOpblE 00pa3zyeT ¢ HUMHU
cekymas. OnpenensaTe MapajiebHOCTh NMPSAMBIX C MOMOIIbIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM ITPSIMOM JI0 TOYEK JPYroi MpsIMOM.

Pemats 3agaun Ha kieTyaroi Oymare.

[IpoBOaUTh BBIYMCICHUS W HAXOJUTh YHCIOBbIE M OYKBEHHbIE 3HAYEHHUS VIJIOB B
reOMETPUUECKUX 3aJjauyax C UCIHOJIb30BAHUEM CYMMBI YIJIOB TPEYroJIbHUKOB U MHOT'OYIOJIbHUKOB,
CBOMCTB YrjoB, 00pa30BaHHBIX MPHU NEPECEUCHUHU ABYX MapallIeNIbHBIX MPSIMBIX ceKyllel. Pemars
MIPAaKTUYECKHE 3a7a4H Ha HAXOK/ICHHE YTJIOB.

Bnagerp moHsTHEM T€OMETPUYECKOTO MECTa TOUEK. YMETh OINpPEAessATh OUCCEKTPUCY YyIiia U
CEpEIVHHBIN NEPIEHIUKYIAP K OTPE3KY KaK F€OMETPUYECKHAE MECTa TOYCK.

@opMyIMpOBaTh ONPENEICHUS OKPYKHOCTH M Kpyra, XOpAbl M JUaMETpa OKPYXHOCTH,
MOJIb30BaThCS UX CBOMCTBaAMU. Y METh MPUMEHSTh 3TH CBOKMCTBA IIPU PEIICHUHU 3a/a4.

Bragers NOHATHEM ONMCAHHOM OKOJIO TPEYrOJbHUKA OKPYKXHOCTH, YMEThb HAXOIUThH €€
ueHtp. Ilonb3oBaThesl pakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJbHHKA NEPECEKAIOTCS B
OIHOM TOYKE, M O TOM, 4YTO CEPEIUHHBIE IEPICHAUKYIAPEl K CTOPOHAaM TpPEYroJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnagers moHATHEM — KacaTeabHOM K OKPYXKHOCTH, IIOJIB30BATBCA  TEOPEMOM O
NEPIECHIUKYIIIPHOCTH KacaTelbHOU U paguyca, IPOBEAEHHOIO K TOUKE KaCaHUs.

Ilonb3oBaTbCcs  NPOCTEHINMMH  TIEOMETPUYECKMMHU  HEPABEHCTBAMM, IIOHUMAaThb  HX
IIPAKTUYECKUNA CMBICIL.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKUE TIOCTPOEHUS C IIOMOILBIO IUPKYJISA U JIMHEHKH.

K xoHmy oOyuenus B 8 kuacce oOyyaroIUiCsl MOJYYUT CIEAYIOIIUE IPEIMETHbIE
pE3yJIbTaThI:

PacriozHaBaTh OCHOBHBIE BUIBl YETHIPEXYIOJBHUKOB, HX D3JIEMEHTHI, IOJb30BaTbCS HX
CBOMCTBaMH IIpU PELICHUH F€OMETPUUECKUX 3a/1ay.

[IpuMeHsTH CBOMCTBA TOUKU MEPECEUCHUs MEIMaH TPeyrojbHUKa (LIEHTpa Macc) B PELICHUU
3az1ad.

Bnaners noHATHEM CpEIHEHN JIMHUN TPEYTrOJIbHUKA U TPANEIUH, IPUMEHATh UX CBOMCTBA IIpU
pelieHnn reoMerpuueckux 3azad. [lonb3oBatbesa  Teopemoit ®Paneca U TeopemMoM O
IIPONOPLIMOHAIBHBIX OTPE3KAX, IPUMEHATh UX AJIS PEIIECHUS IPAKTUUECKUX 3a1a4.

[TpuMeHsATh NpU3HAKH 1101001 TPEYTOJIBHUKOB B PEIIEHUN F€OMETPUUYECKUX 3a]1au.

[Tonp3oBatbes Teopemoil IIudaropa anst permeHuss reoOMETpUYECKUX M MPAKTHUYECKUX 3a/ad.
CTpouTh MaTeMaTHYECKYIO MOJEIb B MPAKTUYECKUX 3aJadax, CAMOCTOSATENBHO J€aTh 4EpTEX U
HaXOJUTh COOTBETCTBYIOIIME UIUHBI.

Bnagerp nNOHATHAMM CHHYyca, KOCHHYCa M TaHITE€HCAa OCTPOro yrjla MpsSMOYTOJIBHOTO
TpeyrojabHuKa. [1071630BaThCSl 3STUMU NOHATUSAMU AJIS PELIEHUS MPAKTUYECKUX 3a/1a4.



Boerancnsate (pa3audHbIME CIOCO0aMHU) IO TPEYTrOJIbHHUKA U MJIOMIAAN MHOTOYTOJIBHBIX
¢uryp (monb3ysch, TAe HEOOXOIUMO, KaIbKYISTOpOM). I[IpUMEHSTH MMOJy4YEeHHBIC YMCHHS B
MPaKTUYECKUX 3a]1ayax.

Brnagers mNOHATHSIMM BIMCAHHOTO M IEHTPAJIBLHOIO YIJa, HCIOJIb30BATh TEOPEMBI O
BIHUCAHHBIX YIJIax, yriaax MEXIy XopAamu (CEKYLIIMMHU) U yIiie MEXIy KacaTeIbHOW U XOpJIoi npu
pelIeHUN TEOMETPUUYECKUX 3a]1aY.

Bragets mOHSTHEM ONMMCAHHOTO YETHIPEXYrOJIbHUKA, MPUMEHSTh CBOWCTBA OINMCAHHOTO
YETHIPEXYTOJIbHUKA TIPU PELICHUHU 3a/1a4.

[IpuMeHsTh TOMyYEeHHbIE 3HAHHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHUYECKHE MOJEIH JJis
3a/1a4 peasibHOM JKU3HH U TIPOBOJIUTH COOTBETCTBYIONIUE BBIYUCIICHUS C MPUMEHEHUEM IOI00MS U
TPUTOHOMETPUH (TIOJIB3YSACh, T€ HEOOXO0UMO, KATBKYJISITOPOM).

K xonmy oOyuernns B 9 kiiacce oOy4arOIIMICS TMOJNYYUT CIEAYIOIIUE IPEIMETHBIC
pe3yJIbTaThl:

3HATh TPUTOHOMETPUUYECKHE (PYHKIIMU OCTPHIX YIIOB, HAXOJUTH C MX MOMOIIBIO pa3InYHbIE
AJIEMEHTHl MPSIMOYTOJIBHOTO TPEYTOJbHUKA («PEIICHUE TMPSAMOYTOJIbHBIX TPEYrOJHHUKOBY).
Haxonuts (¢ momMomipio KaabKyJISITOpa) JJIMHBI U YTJIBI JUIsl HETAOIMYHBIX 3HAYCHUH.

[Tonws3oBatbest opMyliaMu TMPUBEACHHUS M OCHOBHBIM TPUTOHOMETPHYECKHUM TOXKIECTBOM
JUTSI HAXOXKJICHHUSI COOTHOIICHUH MEX/Ty TPUTOHOMETPUUYECKUMH BETMYMHAMH.

Hcnonp30Bath TEOPEMBbI CHHYCOB U KOCHHYCOB JUIsl HaXOXIACHHS Pa3IMYHBIX DJIEMEHTOB
TpEyroiabHUKa («perieHne TPEYroJbHUKOBY ), MPUMEHSTh WX MPU PEIICHUH T€OMETPHUICCKUX 3a1ad.

Brnagets monsTHAME MpeoOpa3oBaHUs MOJ00HMS, COOTBETCTBEHHBIX JJIEMEHTOB IOJOOHBIX
¢uryp. [lonp30BaTbCsi CBOMCTBAMHU TOJ00MS MPOU3BOIBHBIX (UTYP, YMETh BBIUUCIATH JUTMHBI U
HaxOJIUTh YIJIbl y MoM00HBIX (uryp. [IpumeHsTs cBOMCTBA MOAOOWMS B MPAKTHUECKHX 3ajadax.
YMeTh MPUBOIUTH IPUMEPHI TTOT00HBIX (UTYP B OKPYXKAIOIIIEM MUPE.

[Tonb3oBaTbesi TeopemMamMH O MPOU3BEACHUM OTPE3KOB XOPJ, O IMPOU3BEACHUM OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbCst BEKTOpaMu, IOHUMATh UX T€OMETPUUECKUN U PU3NUECKUI CMBICI, TPUMEHSTh
UX B PEUICHUH TeOMETpUYEeCKHX U ¢uznyeckux 3amad. [IpuMeHsATh cKalsipHOE MNpPOU3BEICHHE
BEKTOPOB ISl HAXOXKACHUSI JUTHH U YTJIOB.

[lonb3oBaTbcsi METOAOM KOOPAWHAT HA IUIOCKOCTH, TPUMEHSATh €ro B  pEUICHHH
reOMETPUYECKUX U MPAKTUYECKUX 3a]ad.

Bnagerp mOHATHSAMHM MPaBUJIBHOTO MHOTOYTOJIbHHUKA, UIMHBI OKPYKHOCTH, IJIMHBI JyTU
OKPY)KHOCTH M paJMaHHOW Mephl yrjia, yMETb BBIYHCIATH IUIOIIAAh Kpyra M €ro 4acre.
[IpuMeHSTh MOTy4YeHHbIE YMEHHS B IPAKTHUECKUX 3a7adax.

Haxomuth ocu (WM UEHTPHI) CUMMETpHUHM (QUTyp, NPUMEHATh JBMXKCHHS IIJIOCKOCTH B
MPOCTEHIINX CITydasx.

[IpuMeHSTh MOMyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJENU JUIs
3a/la4 peaibHOM >KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS C IPUMEHEHHEM MOJI00US U
TPUTOHOMETPUYECKUX (PYHKIHH (TIOJIB3YSCH, TJIe HEOOXO0AUMO, KAIBKYISTOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KosnuecTBo yacon DJIeKTPOHHBbIE
No /n HanmeHoBaHMe pa3je/ioB H TeM (uudposbie)
B NMPOrpaMmblI Bcero KO;TP OJLHBIC HpﬁaKanecxne o0pa3oBaTejibHbIE
padoTsI padoThI pecypesI
Tpuronomerpus. TeopeMbl KOCUHYCOB U bubmmorexa HOK
1 P pwi. £e0p Y 16 1 https://m.edsoo.ru/7f41al
CUHYCOB. Pemenue TpeyroibHUKOB 20
bu6moreka [IOK
2 [IpeobpazoBanue nogoous. Merpudeckue 10 1 https://m.edsoo.ru/7f41al
COOTHOIIICHUS B OKPY>KHOCTH e
bu6moreka [IOK
3 Bektopst 12 1 https://m.edsoo.ru/7f41al
2C
bu6moreka [IOK
4 JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH 9 1 https://m.edsoo.ru/7f41al
2C
[IpaBuibHBIE MHOTOYTOJIBHUKH. JlJTHA bubnuorexa [JOK
5 OKPY>KHOCTH | ILIOIIAb Kpyra. 8 https://m.edsoo.ru/7f41al
Brruucnenune miomanei 2C
bu6mmoreka [IOK
6 JIBMIKEHMSI IIJIOCKOCTH 6 https://m.edsoo.ru/7f41al
2C
[ToBTOpenue, 060061IeHNE, CICTEMAaTU3ALINS bubmorexa HOK
7 b ’ H ’ 1 7 2 https://m.edsoo.ru/7f41al
3HaHUU
2C
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
KosauuecTBo 4acoB DJIeKTPOHHBbIE
Ne Tema vooKa Mara nugposbie
n/n yp Bcero Kourpoabnbie | Ipakruieckue u3yuyeHnusi | odpa3oBaTesibHbIE
padoThI padoTsI pecype
OnpenerneHne TPUrOHOMETPHUECKUX bubmorexa HOK
1 . o o 1 laenens https://m.edsoo.ru/8al1424
¢byskuit yrimos ot 0° go 180 he
2 PopMyIIbl IPUBEICHUS 1 lnenens
bu6moreka [IOK
3 Teopema KocuHycoB 1 2 Henens https://m.edsoo0.ru/8a1433
6C
4 Teopema KOCHHYCOB 1 2 "Henens
bu6moreka [IOK
5 Teopema KOCHHYCOB 1 3 memens | https://m.edsoo.ru/8al42d
5e
bu6mmoreka [IOK
6 Teopema cuHycoB 1 3 Hemens https://m.edsoo.ru/8al42e
8a
7 Teopema cuHYyCOB 1 4 nenens
8 Teopema cuHYyCOB 1 4 Henmens
Haxosxnenue 1juH CTOPOH U bubmorexa I[IOK
9 8 a P 1 5 Henmens https://m.edsoo.ru/8a1430
BEJIMYUH YIJIOB TPEYrOJbHUKOB b0
bubnuoreka [JOK
10 PerieHre TpeyroJsHHUKOB 1 5 Henmend https://m.edsoo0.ru/8al42a
c0
bu6mmoreka [JOK
11 Pemenue TpeyroisHIKOB 1 6 Henens https://m.edsoo.ru/8al42a
c0
12 Pemenue TpeyroapHUKOB 1 6 Henens bu6nuoreka [IOK

10


https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

https://m.edsoo.ru/8al42a
c0

bubmuoreka [IOK

13 Perenue TpeyrosisHUKOB 7 Henens https://m.edsoo.ru/8al42a
c0
[IpakTHyeckoe NpUMEHEHHE TEOPEM bubmorexa [TOK
14 p P p 7 Henens https://m.edsoo.ru/8al42c
CHHYCOB U KOCHMHYCOB 3C
15 [IpakTHueckoe NpUMEHEHHE TEOPEM 8 Hees
CHUHYCOB M KOCMHYCOB
KontponbHas padoTa o Teme bubmmorexa HOK
16 " p P " 8 Hemens https://m.edsoo.ru/8a1439
Pemrenne TpeyrosbHUKOB 22
bu6moreka [IOK
17 [MousTHE O TTPeoOpa3oBaHUK TOT00MS 9 Henens https://m.edsoo.ru/8al43a
b0
COOTBETCTBEHHBIC DIIEMECHTHI bubmmorexa HOK
18 9 Henens https://m.edsoo.ru/8a143d
Mo00HBIX huryp ol
COOTBETCTBEHHBIC DIIEMEHTHI
19 10 Henens
Mo0OHBIX puUryp
oo e e Bumorers 110K
20 DAL, T€Op p A 10 memens | https://m.edsoo.ru/8a1440
OTPE3KOB CEKYIIUX, TeOpeMa O 6e
KBaJpaTe KacaTeJIbHOM —
oo et e Bumores LOK
21 P71, TEOP p A 11 vemens | https://m.edsoo.ru/8a1441
OTPE3KOB CEKYILUX, TEOpPEMa O a4
KBaJpaTe KacaTeJIbHOM —
R Bumorea 10K
22 p7L, TEOP P A 11 menenst | https://m.edsoo.ru/8al442

OTPE3KOB CCKYIUX, TCOpPEMA O
KBaJpaTe KacaTeJIbHOMN

da
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https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a1442da

[IpuMeHeHne TeopeEM B PELLICHUH

bubnuoreka [IOK

23 12 memens | https://m.edsoo.ru/8al143f
FEOMETPUUECKHX 3a]1a4 06
IIpumenenue TeopeM B pelICHUU Bubmmorexa HOK

24 P p p 12 memens | https://m.edsoo.ru/8a1443
TEOMETPUUYECKHX 3a]1a4 =
IIpuMmenenue TeopeM B pelICHUU Bubmmorexa HOK

25 P p p 13 memens | https://m.edsoo.ru/8a1445
TEOMETPUUYECKHX 3a]1a4 78
Koo s o B LOK

26 peobp a ) 13 memens | https://m.edsoo.ru/8al1447
Metpuueckue COOTHOLICHHUS B 28
OKpyXHOCTH" T
Onpenenenre BEKTOPOB. bubnuorexa [JOK

27 Ou3UUECKUil U TEOMETPHUCCKHI 14 menmensa | https://m.edso0.ru/8al1449
CMBICIT BEKTOPOB 60
CrnoyXeHne U BEIYATAaHUE BEKTOPOB bubmmorexa LIOK

28 POB, 14 menens | https://m.edsoo.ru/8al44a
YMHOXEHHE BEKTOpa Ha YHUCIIO 8¢
CrnoskeHne ¥ BEIYATAaHUE BEKTOPOB bubmmorexa LIOK

29 POB, 15 menens | https://m.edsoo.ru/8al44d
YMHOXEHHE BEKTOpa Ha YHCIIO 52
CrnosxeHue ¥ BBIYUTAaHUE BEKTOPOB,

30 15 "Henens
YMHOXEHHE BEKTOpa Ha YHUCIIO

31 PaznoxeHue BekTopa 1o AByM 16 Henens
HEKOJJTHHEAPHBIM BEKTOPaM

bubnuoreka [[OK
32 Koopaunatsl BekTOpa 16 venmens | https://m.edsoo.ru/8al44f
be

CkanspHOoe MPOU3BENEHUE BEKTOPOB, bubnuoreka [IOK

33 €ro MPUMEHEHUE IS HaXOKICHUS 17 wenens | https://m.edsoo.ru/8a1453
JUIMH U YTJIOB 9c

34 CkansipHO€ MPOU3BEICHUE BEKTOPOB, 17 nenens | bubnuoreka [HIOK
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https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c

Cro NMPUMCHCHUEC IJIA HAXOXIACHUSA
JUIMH U YI'JIOB

https://m.edso0.ru/8al1455
Oe

Pemenue 3a/1a4 ¢ TOMOIIBIO

bubmuoreka [IOK

35 18 nemens | https://m.edsoo.ru/8ald4c
BEKTOPOB
3a
Pemienue 3a7a4 ¢ MOMOIIBIO bubmorexa HOK
36 A o 18 memens | https://m.edsoo.ru/8a1458
BEKTOPOB
c4
37 [TpuMeHeHHe BEKTOPOB TSI PEIICHUS 19 Henens
3a/1a4 pU3UKU
KonTponbras paboTa o teme bubmmorexa ITOK
38 " p " p 19 memens | https://m.edsoo.ru/8al45b
BexTops!
08
39 JlekapTOBBI KOOPAMHATHI TOUEK Ha 20 Henens
TJIOCKOCTH
bu6moreka [IOK
40 YpaBHEHHE MTPSIMOit 20 memens | https://m.edsoo.ru/8al45c
48
41 YpaBHeHue NpsMoit 21 Henens
bu6moreka [IOK
42 YpaBHEHHE OKPYKHOCTH 21 menmens | https://m.edsoo.ru/8al463
5a
KoopauHaTs! ToOUek nepeceueHus bubmorexa I[IOK
43 P P 22 mepens | https://m.edsoo.ru/8a1466
OKPYXHOCTH W TIPSIMOM 20
MeToa KOOpIUHAT IPH PEIICHUN
44 r€OMETPUYCCKHX 3a/1ad, 22 "eneins
MPAKTUYECKHX 3aJ1a4
MeToa KOOpIUHAT IPH PEIICHUN
45 r€OMETPUYECKUX 3a7a4, 23 nHenens
MPAKTHUYECKUX 33734
16 MeTo1 KOOpAMHAT TIPH PEIICHUU 23 Henens

TCOMCTPHUUYCCKUX 3a1a4,
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https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146620

IMPAKTUYCCKUX 3ada4

KontponsHas pabota o Teme

bubnuoreka [IOK

47 "JlekapTOBBI KOOPIMHATHI HA 24 nwenens | https://m.edsoo.ru/8al46e
IJIOCKOCTH" Oe
[TpaBuiIbHBIE MHOTOYTOJIBHUKH bubmmorexa HOK
48 p T ’ 24 menenst | https://m.edso0.ru/8al46f
BBIYHCJICHUE UX DJIEMEHTOB da
bu6mmoreka [IOK
49 Yucno m. JIrMHa OKPY)KHOCTH 25 wenmens | https://m.edso0.ru/8al472
c8
bu6morteka [IOK
50 Yucso m. JIuMHa OKPY)KHOCTH 25 wenmens | https://m.edsoo.ru/8al471
4c
o1 JInvHa 1yru OKpYKHOCTH 26 Henens
bu6moreka [IOK
52 Paguannast mepa yria 26 menens | https://m.edsoo.ru/8al471
4c
bu6moreka [IOK
53 [Tnommaas Kpyra, ceKTopa, CerMeHTa 27 wenmens | https://m.edsoo.ru/8al474
26
bu6mmoreka [IOK
54 [Tnommaas Kpyra, ceKTopa, CerMeHTa 27 wenens | https://m.edsoo.ru/8al477
50
bu6moreka [IOK
55 [Tnormaas Kpyra, ceKTopa, CErMeHTa 28 memens | https://m.edsoo.ru/8al477
50
bubnuoreka [JOK
56 [ToHATHE O NBUKEHUH TIIIOCKOCTH 28 Henmens | https://m.edsoo.ru/8al47c
82
bu6mmoreka [JOK
57 [MapannenbHbIN IEPEHOC, IOBOPOT 29 menenst | https://m.edsoo.ru/8al47f
16
58 [TapautenbHBIN IEPEHOC, TOBOPOT 29 wenens | bubmuorexa [HIOK
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https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16

https://m.edsoo.ru/8al47f
16

59 [TapaienpHBIN IEPEHOC, TOBOPOT

30 gHenensa

60 [TapannenbHbliil epeHoc, TOBOPOT

30 gHenensa

[IpuMeHeHne NBUKEHUI NTpU
peuieHuu 3anaqy

61

31 wemens

bu6mmoreka [IOK
https://m.eds00.ru/8a1480
e2

KonTtponsHast paboTa o Temam
62 "[IpaBuiIbHBIE MHOTOYTOJIbHUKH.
OKpYXHOCTb. JIBM>KEHUS TITIOCKOCTH"

31 Henens

[ToBTOpenue, o6o0IIEHNE,

63 cucreMarusanus 3HaHui. smepenue
reOMETPUYECKUX BEJINYHH.
TpeyronbHUKH

32 Henend

bu6mmoreka [IOK
https://m.edso0.ru/8a1485
24

[ToBTOpEenue, 0600IICHNE,
CHCTEMAaTH3aIs 3HAHWH.
[TapannenpHble U EPICHANKYIISIPHBIE
MpsSMbIE

64

32 Henmens

bu6moreka [IOK
https://m.eds00.ru/8a1486
50

[ToBTOpEeHue, 0600mEHNE,
CHCTEMAaTH3aLMs 3HAHUIA.

65 OKpY)XHOCTh M KPYT.
['eomeTpuueckue MOCTpOCHHS. YTJIbI
B OKPY>KHOCTH

33 Henensa

[ToBTOpEeHUE, 0600IICHNE,
cucTeMaTu3alus 3HaHuHi. Brucanubie
Y OIMCAHHBIC OKPYKHOCTHU
MHOTOYT'OJIbHUKOB

66

33 Henensa

67 Hrtoropas koHTpoOJIbHAS paboTa

34 yenens

bubmuoreka [JOK
https://m.edso0.ru/8a1489
20

[ToBTOpenue, 06061IeHNE,

68 .
CHUCTEMAaTH3alMsl 3HAaHUU

34 Henens

OBIIEE KOJIMYECTBO YACOB I1O

68
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https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920
https://m.edsoo.ru/8a148920

I[TPOTPAMME
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MMPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITIPOTPAMMBI

7 KJIACC

Kox

NpOBePsIEMOr0
pe3yJbTaTa

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

6

I'eomerpus

6.1

PacriozHaBath M3y4eHHbIE T€OMETpUUYECKUE (PUTYpBI, ONPENEsITh UX
B3aUMHOE€ DACIOJIOKEHHE, H300paxkaTb TIeoMeTpuuyeckue QUrypsl,
BBIINIOJIHATE YCPTCIKU IO YCIOBHUIO 3aJiavu. I/I3Mep${TI) JIMHEWHBIE W
YIJIOBBIC BEJIMYUHBI. Pemars 3ala4v Ha BBIYMCJICHUEC JJIMH OTPE3KOB U
BCJIMYWH YI'JIOB

6.2

Henarb rpyOyro OIIEHKY JIMHEWHBIX M YTJIOBBIX BEIMYUH MPEIMETOB B
peanbHOM KHU3HH, pa3MepoB MPHUPOIHBIX OO0BEKTOB. Paznmnuate
pa3Mepbl ITUX 0OBEKTOB TIO MOPSAKY BETHIUHBI

6.3

CTpouTh 4epTeKN K T€OMETPUUECKUM 3a]1a4am

6.4

[Tonp30BaThbCs MpU3HAKAMHU PABEHCTBA TPEYTOJIBHUKOB, MCIOJIB30BaTh
MPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTrOJIbHUKOB IIPU peIIeHUN
3a/1a4

6.5

[IpoBoauTh  JOTMYECKHE  pPACCY)KIEHUS  C  HCIOJIb30BAaHUEM
F€OMETPUUECKHUX TEOPEM

6.6

[Tonb3oBatbes MpU3HaKaMu paBeHCTBa IPSIMOYTOJIHBIX
TPEYrOJbHUKOB, CBONCTBOM MEAMAHBI, MPOBEAEHHONW K TUIOTEHY3€
MPSIMOYTOJIbHOTO TPEYTOJIbHUKA, B PEHICHUH T€OMETPUYECKUX 3a/1a4

6.7

Onpenensats napamieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPHIE
obpa3yer ¢ HUMH cekymas. OnpeaensaTh MapaieIbHOCTh MPSMBIX C
MOMOIIBIO PAaBEHCTBA PACCTOSHHUI OT TOYEK OJIHOW MPSMOIl O TOYEK
JIPYyrou npsiMoit

6.8

Pemrats 3agaun Ha kieTyaToi Oymare

6.9

HpOBOI[I/ITB BBIYHMCICHHUSA MW HaXOJHUThb YHCIOBBIC U 6YKB6HHBIG
3HA4YCHHA YIJIOB B TI'C€COMETPHYCCKHUX 3aJadaxX C HMCIIOJIb30BAHUEM
CYMMBbI YIJIOB TPCYTrOJIbHHUKOB W MHOI'OYT'OJIbHHUKOB, CBOMCTB YIJIOB,
O6paSOBaHHLIX Inpu MNEpeCCUCHUN JIBYX MNAPAJUICIIBHBIX MPAMBIX
ceKymeﬁ. Pemats MPAKTUYCCKUC 3a/Ia41 Ha HAXOXKICHUC YI'JIOB

6.10

Bnagers IIOHATHEM reoOMCTPpUYICCKOI'O MECTa TOYCK. YMeThb
OIIPCACIIATH 6I/ICC€KTpI/I0y yriia u Cepe,I[I/IHHHﬁ MNEPINCHAUKYIIAP K
OTPE3KY KaK rCOMCTPUICCKHUEC MCCTA TOUCK

6.11

(DOpMy.]'II/IpOBaTI) OIIPCACIICHUSA OKPYXXHOCTU HW Kpyra, XOpAbl U
ANaMETpa OKPYKHOCTH, IIOJIB30BATHCA UX CBOMCTBAaMH. YMETh
ITPUMCHSATH OTHU CBOICTBa IIpU pCHICHUU 3aJ1a4

6.12

Bnaners moHsATHEM ONMCAaHHOM OKOJIO TPEYrOJbHHKA OKPYKHOCTH,
yMeTb HaxoauTh e€ 1eHTp. [lomb3oBartbest (pakTamMu O TOM, HTO
OMCCEKTPUCHI YIIIOB TPEYTrOJbHHUKA MEPECEKAIOTCS B OAHON TOYKE, U O
TOM, YTO CEpPEIMHHBIEC MEPIEHAUKYISIPbI K CTOPOHAM TPEYrOJIbHHUKA
IEPECEKAIOTCS B OJTHOM TOUKE
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6.13

Bnaners TmOHSATMEM KacaTelbHOM K OKPYXHOCTH, TOJIb30BAThCS
TEOPEMOM O IEpPIECHIUKYJISIPHOCTH  KacaTeJbHOM M pajauyca,
MPOBEIEHHOT0 K TOYKE KACAHUS

6.14

Ilonp30BaThCs HpOCTCﬁMHMH rCOMCTPUICCKUMHU HCPABCHCTBAMMU,
IIOHHUMATh UXx HpaKTI/I‘ICCKI/Iﬁ CMBICJI

6.15

[IpoBOAUTE OCHOBHBIE TE€OMETPUYECKUE IIOCTPOCHHSI C IOMOILBIO
LUPKYJI ¥ JINHEUKU

8 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBIC PE3YyJbTAaThbl 0CBOCHUA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

6

I'eomerpus

6.1

Pacno3naBaTh OCHOBHEIE BHUbI '-IeTI)IpéxyFOJ'II)HI/IKOB, HUX DBJIIEMECHTHI,
MOJIH30BaThCS UX CBOMCTBAMM IMpyu pCHICHUHN r’COMCTPHUICCKUX 3aJa4

6.2

HpI/IMeHSITI) CBOMCTBA TOYKH NnepeccucHruss MEAHaH TPEYrojJbHUKA
(TIeHTpa Macc) B pelieHun 3a1aq

6.3

Biagete mnoHsTMEM CpenHEH JIMHMM TPEYroJIbHWKAa W Tpamnenuw,
MIPUMEHATh HMX CBOMCTBA IPU pEIICHMH TIE€OMETPHUYECKUX 3a/ad.
[Tonws30Batbcs Teopemoit Paneca U TEOPEMON O MPONOPLIUOHAIBHBIX
OTPE3KaxX, MPUMCEHATH UX JJIA PCHICHUA NPAKTHYCCKUX 3a1a4

6.4

[IpumensT mnOpu3HAKKM NOA00US  TPEYTOJIbHUKOB B  pEIICHUU
TreOMETPUUYECKUX 3a/1a4

6.5

[Tonws3oBatbest Teopemoit [Tudaropa mst pemeHus: TEOMETPUISCKUX U
npakTudyeckux 3azad. CTpouTh MaTeMaTHYECKyl0 MOJENIb B
MPAKTUYECKHUX 3a/layaX, CaMOCTOATEIbHO JIeNaTh YepTEX M HaXOAUTh
COOTBETCTBYIOIINE JJINHBI

6.6

BJ'Ia,Z[eTB IIOHATUSAMH CHHYCA, KOCHMHYCA M TaHI'€HCa OCTpOro yria
IMPAMOYT'OJIBHOI'O TPE€YroJbHUKA. Ilonw30BaThbCsa ITUMH TOHATHIMH
I PEIICHUA IMPAKTUYCCKUX 3aJa4

6.7

Boruncnsate (pa3nuyHbIMU coco0aMiu) IUIONIAAb TPEYroJbHUKA U
IUIOIIAIM MHOTOYTOJIBHBIX (QUryp (MOJB3ysCh, TIe HEO0OX0IUMO,
KaJbKynsaTOpoM). [IpUMeHSATh MoyueHHBIE YMEHUSI B MPAKTUYECKUX
3a/1a4ax

6.8

Brnagets moHATUSMU BOIMCAHHOTO U IIEHTPAIBHOTO YIJia, UCIIOJIB30BaTh
TEOPEMBI O BIIMCAHHBIX YIJIaX, yrJIax MeXAy XOopaaMu (CEeKyIIUMHU) U
yrie MeXIy KacaTelbHOM W XOPAOHl MpU peuIeHHH TeOMETPHYECKHUX
3a1a4

6.9

Bnagerp mnoHATHEM OIMCAaHHOIO qupréxyroanHKa, IIPpUMCHATDH
CBOMCTBA OMMCAHHOTO I-IeTI:IpéXyl“OJ'H:HI/II(a. ITpU pCIICHU U 3aJa4

6.10

HpI/IMeHHTL MOJIYYCHHBIC 3HAaHHA Ha  IIPAKTUKE —  CTPOUTH
MAaTEMAaTUYCCKUC MOJACIN OJIA 3aaad peaHBHOﬁ KU3HU U TIPOBOIAUTH
COOTBCTCTBYHOIIIUEC  BBIYUCIICHUA C MPUMCHCHUCM HO,Z[O6I/I$I n
TPUTOHOMCTPUUN (HOJ'II)3y$ICB, rae HGO6XOI[I/IMO, KaJ'ILKy.]'ISITOpOM)

9 KJIACC
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Kox

NpOBePsIEMOro
pe3yJbTaTa

HpOBepﬂeMble NpeaAMETHBLIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmbl OCHOBHOI'O oﬁmero 06pa30BaHHﬂ

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE (DYHKIHUU OCTPBIX YIJIOB, HAXOJUTh C MX
IOMOUIBIO PA3JIMYHBIE 3JIEMEHTHl MPSIMOYTOJIBHOTO TPEYroJibHUKa
(«pemreHue  MPSAMOYTOJbHBIX  TPEYroibHUKOB»). Haxomuts  (c
HOMOUIBIO KaJbKYJSTOPA) AJIUHBI U YTJIbI 1Sl HETAOIMYHBIX 3HAYEHUH

6.2

[Tonp30Barbcs dbopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJECTBOM ISl HAXOXKJICHUSI COOTHOIIEHUM
MEK 1y TPUTOHOMETPUYECKUMU BEJIMYMHAMU

6.3

Hcnonp30Bare TEOpPEMBI CHHYCOB M KOCHUHYCOB [UIsl HAaXOXKICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYTOJbHUKA («PEIIEHUE TPEYroJIbHUKOBY),
MIPUMEHATh UX IPU PENICHUU T€OMETPUYECKUX 3a1a4

6.4

Bnagerp mnonHsTHsIMM TpeoOpazoBaHUs MOJO00OMS, COOTBETCTBEHHBIX
aneMeHToB moJo0HbIX (uryp. Ilonb3oBaThCsi CBOMCTBAMU T0100Ms
MPOU3BOJBHBIX (PUTYpP, YMETh BBIYHMCIATH JJIUHBI U HAXOJIUTh YTJIbI Y
nonoOHbIX ¢uryp. [IpuMeHsTH CBOWCTBA MOJAOOMS B MPAKTHYCCKUX
3ajayax. YMeThb NPUBOJUTH MPUMEPHI MOJOOHBIX (GUTYyp B
OKPY>KaIoIlleM MUpE

6.5

[lonb3oBaTbcsi TeopeMaMu O TPOU3BEACHUM OTPE3KOB XOpH, O
MIPOM3BEICHUH OTPE3KOB CEKYIIUX, O KBaJparTe KacaTeIbHON

6.6

[lonb3oBaTbcsi BEKTOpaMH, TIOHMMAaTh MX TIEOMETPUYECKHH U
(bu3nuecKkuit CMbICH, TPUMEHATh UX B PEIICHUH T€OMETPUUYECKUX M
¢busnueckux 3amad. [IpuMeHSATH CKalsipHOE NMPOU3BEACHHUE BEKTOPOB
JUIS. HAXOXKICHUSI JUTHH U YIJIOB

6.7

Ilonp30BaThCs MCTOAOM KOOpAWHAT Ha IINIOCKOCTH, IMIPUMCHATH €TI0 B
PEIICHUU TCOMECTPHUICCKUX U MPAKTUYCCKUX 3a1a4

6.8

Bnagerp NOHATHSIMM — TPAaBUJIBHOTO  MHOTOYTOJbHUKA,  JUTMHBI
OKPY)KHOCTH, JUIMHBI AYT'M OKPY)KHOCTHM U paJMaHHON Mepbl yria,
yMeTb BBIYMCIATH IUIOHIAAb Kpyra u ero dacred. IlpumeHsarts
MOJIyYEHHbIE YMEHHUS B MPAKTUUYECKHX 3ajauax

6.9

Haxonutb ocu wim LeHTpbl CUMMETPHUH (QUTYp, IPUMEHSTh JIBHKEHUS
IUIOCKOCTH B MMPOCTEUIITUX CITydasx

6.10

[IpumensTh moONy4YeHHBbIE 3HAHUS HA MPaKTHKE — CTPOUTH
MaTeMaTHYeCKUe MOJENU JUIsl 3a]ad pealbHOW KU3HU U MPOBOIUTH
COOTBETCTBYIOIIME BBIUUCICHUA C [PUMEHEHHEM TMoJao0us U
TpUrOHOMETpHUECKUX GYHKIUN (TOJB3yach, TIe HEoO0XOIUMO,
KaJIbKYJISTOPOM)
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIIACC
Kox IIpoBepsieMblii 3JIeMEHT COePKAHUS
6 I'eomerpust

Havansneie nonsatus reomerpun. Touka, npsmas, OTPE30K, Jyd. YToJ. Buasl

6.1 yrioB. BeprukaneHele M cMexHbIe yriael. buccekrpuca yrina. Jlomanas,
MHOT'OYTOJIbHHK. [lapaiieslbHOCTh U NepIeHAMKYISPHOCTD MIPSMBIX

6.2 Cummerpuunble  ¢urypel. OCHOBHBIE CBOWCTBa OCEBOM CHUMMETpPHUH.
[IpuMepsl CUMMETPHH B OKPYKAIOIIEM MUPE

6.3 OCHOBHBIE TOCTPOEHMSI C MOMOIIbIO LUPKYIS U JUHEHKU. TpeyronbHUK.
BricoTa, Mmeauana, OuccekTpurca, UX CBOMCTBA

6.4 PaBHOOepeHHBIE U pAaBHOCTOPOHHUM  TpeyroibHUKU. HepaBeHcTBO
TPEYroJIbHUKA

65 CpoiicTBa W TpHU3HAKKM PABHOOENPEHHOrO TpeyroibHUKa. [Ipu3Haku
paBEHCTBA TPEYTOJbHUKOB

6.6 CBoiiCTBa U MPU3HAKH MApAJUICNIbHBIX NPsAMbIX. CyMMa yriloB TpEyroJbHUKA.
Bremnue yriiel TpeyrojibHAKa
[IpssMoyronpHelii  TpeyrosbHUK. CBOWCTBO MEIHMAHBI IPSMOYIOJIBHOIO

6.7 TPEYroJbHUKA, MPOBEIEHHOM K rumoreHy3e. IlpusHaku paBeHcTBa
MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpAMOYroJIbHBIN TPEYTOJBHUK C YIJIOM B
30°
HepaBeHcTBa B reomeTpuu: HEpPaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O

6.8 JUIMHE JIOMaHOW, TeopemMa o OoJsiplieM yrie M OosblIed CTOpOHE
TpeyroybHUKa. [lepnenanKkysp u HakKJIOHHas

6.9 l'eomeTpuueckoe Mecto TOYeK. buccekrpuca yria # - cepeMHHBIN
NEPHIEHIUKYIISIP K OTPE3KY KAK T€OMETPUYECKUE MECTA TOUEK
OKpyXHOCTb U KpyI, XOopJa M JuaMeTp, HuX cBoiictBa. B3anmHoe

6.10 pacmoyio)KeHue OKpyKHOcTH M npsmoi. KacarenpHas u  cekymas K
OKPYXHOCTH

6.11 OKpyXHOCTb, BIHCAHHas B yroj. BrnucaHHas M onMcaHHas OKPYKHOCTHU
TPEYroJIbHUKA

8 KVIACC
Kon ITpoBepsieMblii 3JIEMEHT COACPKAHUS
6 I'eomerpus

6.1 UYetplpéxyroybHuku. [lapaenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMOyroJIbHUK, pOMO, KBaJpaT, UX MPU3HAKHU U CBOMCTBA

6.3 Tpaneuus, paBHOOOKasi Tpamnerus, e€ cBoiicTBa u npusHaku. [IpsiMoyrosibHas
Tpanenus

6.4 Meron yasoenus Menuansl. LlenTpansHas cummerpus. Teopema Paneca u

TCOpPCMaA O MPONMOPIHMOHATIBHBIX OTPC3KaAX
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6.5

CpenHue TMHUM TPEYTroJbHUKA U Tpanenuu. LleHTp Macc TpeyrojibHUKa

[TogoGue TpeyronbHUKOB, KOdQduUIMeHT mnomodbus. IlpusHaku mogo0ws

6.6 TPEeYroJabHUKOB. [IpuMeHeHue mogo0us mpy penieHHH MPAKTUICCKIX 3a1a4
6.7 @opmynbl I TUIOMIAMM TPEYroJIbHUKA, TapajienorpamMmMa, pomba u
Tpanenuu
6.8 CpoiictBa miomaneii reomerpuueckux ¢uryp. OTHOIICHHE TUTOIIACH
110100HBIX uUryp
6.9 Brrunciienue miomanaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
Oymare
6.10 Teopema Iludaropa. Ilpumenenune Tteopemsr Iludaropa mnpu pemeHUn
MPAKTUYECKHX 3a/1a4
CuHyC, KOCHHYC, TaHT€HC OCTPOTO yrja MPsSMOYTrOJIbHOTO TPEYroJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKAECTBO.  TpUrOHOMETpUYECKUE
¢yskmn yrios B 30°, 45° u 60°
6.12 Brnucannble M LEHTpanbHBIE YIUIBI, YrOJ MEXIy KacaTelIbHOM M XOpIOH.
Yriel MeXy XOpJaMu U CEKYIITUMU
6.13 BrnircanHble ¥ ONMCAHHBIE YEThIPEXYTOJIbHUKI
6.14 B3anmHoe pacnonokeHue IBYX OKpykHocTei. Kacanwe OKpyKHOCTEH.
OO6mme KacaTenbHBIE K ABYM OKPYKHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
6 I'eomeTpust
6.1 Cunyc, kocunyc, Tanresc yriaoB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJIECTBO. POPMYJIbI IPUBEACHHUSI
Pemenue TpeyronsHukoB. Teopema KOCHHYCOB M Teopema CMHYCOB. PernieHue
6.2 MPAKTUYECKUX 3a/lad C KCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 IIpeobOpazoBanue nomoo6wms. [logodre cOOTBETCTBEHHBIX 2JICMEHTOB
6.4 Teopema o0 mpousBeCeHUN OTPE3KOB XOpJl, TEOPEMbI O NPOU3BEACHUH OTPE3KOB
CEeKYIIUX, TeOpeMa O KBaJpaTe KacaTeJIbHOM
Bexktop, mnmHa  (MOZyNb)  BEKTOpa,  COHANpPAaBIEHHBIE  BEKTOPBHI,
6.5 MIPOTUBOMOJIOKHO ~ HANpaBlIEHHbIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEPAILIUU HAJl BEKTOpamH. Pa3ioxkeHue BeKTopa mo JAByM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CkaisipHOe MpOHU3BEICHHE BEKTOPOB, MPUMEHEHUE IS
HAXO0XJICHUS JUIUH U YTIIOB
JlexapTOBbI KOOPAMHATHI HA TUIOCKOCTHU. YPAaBHEHMS MPSMON U OKPYKHOCTH B
6.7 KOOpAMHATaX, EPECEUECHUE OKPYKHOCTEW U MpsAMBIX. MeTo1 KOOpAMHAT U €ro
MIPUMEHEHUE
6.8 [IpaBusIbHBIE MHOTOYTOJIBHUKH
6.9 Jnuna OKPYKHOCTH. I'panycHas u paguanHas Mepa yria, BBIYUCIECHUE JUIMH IyT
OKPYXHOCTEHN
6.10 [Inomanp Kpyra, CeKTopa, CermMmeHTa
6.11 JIBUMKEeHHsT TUIOCKOCTH W BHYTPEHHUE CHMMeETpHH (Guryp (dIeMeHTapHbIe
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npencraienus). [lapamiensHelil nepesoc. IloBopot
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IMPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHSI OCHOBHOW 00pa30oBaTe/IbHON MPOrpaMMbl OCHOBHOT0
o0miero oopasopanus Ha ocHope PI'OC

YMeHHne onepupoBarh IOHATHUSAMH: MHOXKECTBO, IIOJIMHOXKECTBO,
onepaluy HaJ MHOXECTBAMM; YMEHHUE OIIepUpOBaTh IOHATUAMM:
rpad, cBs3HBIA Tpad, AEpeBO, IHUKI, MPUMEHATh UX HPU PEUICHUU
3aja4; yMEHHE HMCIO0JIb30BaTh IpapUuecKoe NPEICTABICHIE MHOXKECTB
JUIsL OTIMCAHUs PEAIBHBIX IIPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a/1a4
U3 JIpYTUX y4eOHBIX IPEIMETOB

YMeHne onepupoBaTh MOHATUSAMM: OIPENEICHUE, aKCHOMa, TEOPEMA,
JI0Ka3aTelIbCTBO; YMEHUE pACIO3HaBaTh WCTHUHHBIE U JIOXKHBIE
BBICKA3bIBAaHUS, NPHUBOJWUTH NPHUMEPHl W KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBAHUS M OTPUIIAHUS BBICKA3bIBAHUN

YMeHne ornepupoBaTh TMOHSITHSAMHU: HATypaJdbHOE YHCIIO, TPOCTOE H
COCTaBHOE YHCJIO, JIETUMOCTh HATypalbHBIX YHCEN, TPHU3HAKH
JETMMOCTH, IIeJI0€ YHUCIIO0, MOIYJIh YHCIIA, OOBIKHOBEHHAs ApoOb M
JecsiTUYHasl IpoOb, CTAHAAPTHBIM BUJl YUCIA, PAMOHAIBLHOE YHUCJIO,
HppalMOHAIbHOE YHWCIO, apu(PMeTHdYecKuil KBaJpaTHBIM KOpEHb;
YMEHUE BBIMOJHATH JEWCTBUS C  YUCIAaMH, CpaBHUBATh U
YOOPSAOYMBATh YHUCJA, MPEACTABIATh YHCIAa HAa KOOPAWHATHOMH
NpAMOM, OKPYIJISATh YHUCIA; YMEHHE JeJlaTh MNPUKUIKY U OLEHKY
pe3yJbTaTa BBIYUCICHUIN

YMeHue omnepupoBaTh MOHATHSAMH: CTENEHb C LENbIM IOKa3aTeseM,
apudmeTnyecKuil KBaJpaTHBIM KOPEHb, MHOTOUJICH, ajlredpandeckas
Ipo0Ob, TOXIECTBO; 3HAKOMCTBO C KOpPHEM HaTypallbHOW CTENeHU
0oJbIle EQUHUIIBI; YMEHHE BBINOJHATH pacy€érbl 1Mo Qopmynam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALMOHANBHBIX BBIPAKEHUN U
BBIPXKEHUI C KOPHSIMH, Pa3JI0KEHHE MHOTOYJICHA Ha MHOXHUTENH, B
TOM 4YHCII€ C HCIOJIb30BaHHEM (GOpMYI pa3HOCTH KBaJApaToB U
KBaJlpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh HOHATHAMU: YHUCIOBOE PABEHCTBO, YPABHEHUE C
OIHOW TEepeMEHHOH, 4YHMCIOBOE HEpPAaBEHCTBO, HEPAaBEHCTBO C
IEpEMEHHOH; YMEHMEe pellaTh JUHEHHble U KBaJpaTHbIE YpPaBHEHUS,
JIpoOHO-pallMOHANIbHBIE YPAaBHEHUS C OJHOM INEepeMEHHOW, CHCTEMbI
JIBYX JIMHEHHBIX YpaBHEHUH, JMHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJ[paTHblE M  JIpOOHO-pallMOHAJIIbHBIE HEPAaBEHCTBA C OJHOMU
HEepPEMEHHO, B TOM YUCIIE NPU PELICHUH 3334 U3 IPYTUX IPeaMETOB
M TIPaKTUYECKMX 3a/Jay; YMEHHME HCIOJb30BaTh KOOPAMHATHYIO
OpsSMyI0 ¥ KOOPJIMHATHYIO IUIOCKOCTh Uil M300pa)KeHHs pelIeHui
YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKIMS, rpaduk GyHKIUH, HYINA
¢byHKLHY, IIPOMEXYTKHU 3HAKOTIOCTOSIHCTBA, IIPOMEKYTKH
BO3pacTaHMs, YObIBaHUsS, HauOoJbllee M HaMMEHbIIee 3HAuYEHUS
¢byHKIMY; yYMEHUE OIEpUpPOBATH HOHATHSIMHU: npsmMas
MPONOPIMOHAIBHOCTh, JIMHEHHAs (YHKIMS, KBaJpaTu4Has (yHKLuS,
oOpaTHasi NPONOPLMOHAIBHOCTh, Mapaboja, rumepoosna; yMmeHue
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CTpouTh Tpaduku PyHKIIUH, UCTIOTB30BATh TPa(UKH TSl OTIPEACTICHHIS
CBOMCTB MPOIIECCOB M 3aBUCHMOCTEH, JUTsl PEUICHHs 3a1ad U3 JAPYTrUx
y4eOHBIX TMPEAMETOB H pPEATbHOW JKU3HHM, YMEHHUE BBIPAKATh
(hopMynaMu 3aBUCHMOCTH MEX]y BETHUYNHAMU

YMmenue OIIepUpOBaTh HOHSTUSMU: II0CJIEZI0BATEIBHOCTD,
apupmeTHyeckass M TeOMETpUYecKas  IPOrPEeCcCHH;  YMEHHUE
UCIIOJIb30BaTh CBOMCTBA TOCIEAOBATEILHOCTEH, (POPMYIIBI CyMMBI H
oOmiero 4ieHa MpU pelIeHUuM 3a/1ad, B TOM 4YHCIE 3a1ad U3 JPYTux
y4eOHBIX PEAMETOB U PEATLHOM KU3HU

YMeHue pemarh 3aaud pa3HbIX TUIIOB (B TOM YHCJIE€ Ha MPOLIEHTHI,
JOJIM M YacTH, JBUXKEHHE, PadOTy, LIEHy TOBAapOB M CTOMMOCThb
HOKYIIOK U YCIIYT, HAJIOTH, 3a7a4u U3 00J1acTy yIpaBiIeHUs JINYHBIMU U
ceMEeHBbIMU  (MHAHCAMM); YMEHHME  COCTaBJIATH  BBIPAKEHUS,
YpaBHEHUs, HEPaBEHCTBA M CHCTEMBI II0 YCIOBHIO  3aJayH,
HCCIIEI0BATh MOJYYEHHOE PEIlIEHHWE U OLEHUBAThH MPaBION0A00HOCTh
ITOJTy4EHHBIX PE3YJIbTATOB

YMeHue onepupoBarh HNOHATUAMU: QUTYypa, TOUKa, OTPE30K, Mpsmas,
Jyd, JOMaHasi, yroJjl, MHOrOyroJIbHUK, TPEyroJIbHUK, PaBHOOEIPEHHBII
U PABHOCTOPOHHUH TPEYroJIbHUKH, MPSIMOYTOJIbHBIA TPEYroJbHUK,
MeJraHa, OMCCEKTpUCa U BBICOTA TPEYrOJIbHHKA, YEThIPEXYTOJbHUK,
napajuieiorpaMmMm, poM0, MpsIMOYTOJIBHHUK, KBaJpar, Tpamerus;
OKPY>KHOCTb, KpYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAaHCTBEHHBIMU
¢dburypamu; ymMeHue pemaTh 3aJadyd, B TOM 4YHCJE€ U3 MOBCEAHEBHOMU
KU3HU, Ha HAXOXKJIEHUE TeOMETPUYECKHX BEIMYMH C MPUMEHEHUEM
M3Y4YEHHBIX CBOUCTB (GUTYD U (PaKTOB

10

YMeHHne OomepupoBaTh TOHATHSIMHU: PABEHCTBO (HUIYp, pPaBEHCTBO
TPEYroJIbHUKOB; IMapauIeIbHOCTh W TEPICHIUKYISPHOCTh TPSMBIX,
yroll MEKIY THPSMBIMH, TEPHCHIUKYISApP, HAKIOHHAs, MPOEKIHS,
nogobue ¢uryp, moaoOHbIE TPEYTOJIbHUKHA, CHMMETPHSI OTHOCHTEIILHO
TOYKA W TPSIMOW;, yMEHHE paclio3HaBaTh PaBEHCTBO, CUMMETPHUIO H
nonobue Guryp, napajieIbHOCTh M TMEPICHIUKYIIPHOCTD MPSMBIX B
OKpYIKAIOIIEeM MUpE

11

YMeHue omnepupoBaTh MOHATUSAMH: JJMHA, PACCTOSHUE, Yol
(BenMuMHA Yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKA), IJIOLIAb;
YMEHHE OLIEHUBATh Pa3MEpPbI MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM
MUpE; YyMEHHE MPUMEHATh (GOpMyabl MEepUMETpa U  IUIOIIAIN
MHOTOYTOJIbHUKOB, [UIMHBI OKPYKHOCTH W TUIOIIAQAM Kpyra, oObema
OPSIMOYTOJIBHOTO TapauleNienune/ia; yYMEHHE NPUMEHSITh NPU3HAKU
paBEHCTBA TPEYTOJHLHUKOB, TEOPEMY O CyMME YIJIOB TPEYTrOJbHHKA,
teopeMmy Iludaropa, TpPUrOHOMETPUYECKHE COOTHOIICHHS  JIJIs
BBIUMCIICHHS JUTHH, PACCTOSHUM, Mouaaen

12

YMeHue I/I306pa)KaTb IIJIOCKHEC (1)I/Il"ypBI n Hux KOM6I/IHaHI/II/I,
IMPOCTPAHCTBCHHLIC (I)I/IprBI OT PYKH, C IIOMOLIbBIO IIepTé)KH]':,IX
HHCTPYMCHTOB W 3JICKTPOHHBIX CpCACTB II0 TEKCTOBOMY WU
CUMBOJIbHOMY OIMMCAHUTIO

13

YMmenue ONICpHUpOBaATH IOHATHAMMUN MMpAMOYT'OJIbHAA cucreMma
KOOpAUHAT, KOOPAWHATHL TOYKH, BCKTOD, CcymMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YUCIIO, CKAJIAPHOC MMPONU3BCACHUC BCKTOPOB;
YMCHHEC HCIOJIB30BATb BCKTOPbBI W KOOPAWHATHI AJId TPCACTABJICHUA
JaHHBIX W PpPCHICHUA 3ada4, B TOM YHCIIC U3 JAPYIrux y‘Ie6HLIX
peaAMCTOB U peanLHoﬁ JKHN3HH
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14

YMeHue omepupoBaTh IOHATUSMHU: CTOJOMKOBBIE U KPYTOBBIC
IMarpaMMbl,  TaONUIBL, cpeaHee  apudMeTHueckoe, MeIuaHa,
HauOoJblllee M HaWMEHbIIEe 3HAYCHHS, pa3Max UYHCIOBOTO Habopa;
YMEHUE  U3BIEKaTh, HMHTEPIPETUPOBATH M  MpeoOpa3oBHIBATH
nHpOpMAIIMIO, TPEJICTABICHHYI0 B Ta0IuIax W Ha JuarpaMmax,
OTpaXKarollyl0 CBOWCTBA M XapaKTEPUCTUKU pEAIbHBIX MPOLECCOB U
SIBJIGHUH; yMEHHME paclo3HaBaTh HW3MEHYMBBIE BEJIMYMHBI B
OKpPY>KaIOIlleM MUpE

15

YMeHue onepupoBaTh MOHATUSAMU: CIydalHBIA ONBIT (CIy4alHbBIN
9KCIEPUMEHT), JJIEMEHTAapHOE COObITHE (RJIEMEHTApHbI HCXOJ)
CIIy9aiflHOTO OTBITA, CIIy4alHOE COOBITHE, BEPOSITHOCTh COOBITHS;
YMEHHME HaXOJUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITAX C
PaBHOBO3MOKHBIMHM 3JIEMEHTApPHBIMU COOBITUSIMH; YMEHHME pEellaTh
3a/ladyd METOJOM OpraHM30BAaHHOTO Iepedopa M C HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OLICHHBAaThb BEPOSTHOCTH pPeaTbHBIX
COOBITHM M SIBJICHWH, MOHUMATh POJIb MPAKTHUUECKU JTOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHM B OKpY)KAlOIIEM MHpPE U B IKHU3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIINX YHCEN U €r0 POJIbI0 B MACCOBBIX SIBJICHMSIX

16

YMeHune BBIOMpaTh TOAXOMANIANA W3YYCHHBIM METOJ JJIsl PEIICHHS
3a7a4¥, TPUBOJUTH MPUMEPbl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HH, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTE€MaTUKHU B
HCKYCCTBE, ONHUCHIBaTh OTAEIbHBIE BBIJIAIONIMECS  PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ Pa3BUTHS MAaT€MaTUKH KaK HAyKd, MPUBOIAUTH
MPUMEPHI MATEMATUUYECKUX OTKPBITUN U UX aBTOPOB B OTEUECTBEHHOM
Y BCEMHPHOU UCTOPUH

IHEPEYEHD 3JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHMS
1 Yucna 1 BEIYMCICHUS
1.1 HatypanbHble u nensle yncina. [Ipu3Haky AeIMMOCTH LENbIX Yncell
19 OOBIKHOBEHHBIE M JECATHYHbIE  ApOOM,  IPOLEHTbl, OECKOHEUHBIE
nepuoAndYecKue apoou
13 PanmonanbHple  uucna. Apu@mMeTHdeckue ONepaluud ¢ PalUOHAIbHBIMU
qHCIaMU
14 JlelicTBuTenpHble uucia. ApupMeTHYECKHE OINepaluud ¢ JeHCTBUTENbHBIMU
qHCcIaMU
15 [TpubnmxEnnple BBIMHCIICHHS, TPaBUJA OKPYIJICHWA, NPUKMAKA H OLCHKA
pe3yibTara BBIYMCICHUN
2 AnreOpandeckrie BhIpaXKeHUs
2.1 bykBeHHBIE BbIpa)keHHs (BBIPAKEHUS C IEPEMEHHbBIMH)
29 Crenenp ¢ nenslM mokazateneM. CTeneHb C palMOHAIBHBIM IOKa3aTEeNIeM.
CBoiicTBa CTENEHU
2.3 MHorousieHsl
2.4 AunreOpanyeckast Jpoob
2.5 Apudpmernueckuii KOpPEHb HaTypaJbHOU CTEIECHHU. Jencreus c
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apu(METHYECKIMH KOPHIMHU HATypaJIbHOM CTETICHU

3 YpaBHEHUs 1 HEPABEHCTBA
31 enbie n IpoOHO-panoHabHbIe ypaBHEHUS. CHCTEMBI W COBOKYITHOCTH
ypaBHEHUH
32 Henbie u apoOHO-panmoHanbHble HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemenne TeKCTOBBIX 3a71a4
4 UYmcoBble MOCIIeI0BATEIbHOCTH
4.1 IlocinenoBaTenbHOCTH, CLIOCOOBI 3a1aHUsI IOCIEI0BATENLHOCTEHN
42 Apudpmernueckass u reoMmerpuyeckas nporpeccun. Dopmyna  CIOKHBIX
MIPOIICHTOB
S) DyHKIMU
OyHkiusa, cnocoObl  3amanus  ¢yHkiuu. ['paduk  dyakouu. OOnacTh
onpeJeNieHus: 1 MHOXKeCTBO 3HaueHuil pyHkiuu. Hynu ¢pynkuuu. [Tpomexyrku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl H
MUHUMYMbl ¢QyHKUuMU. Haunbonbliee W HauMeHblllee 3Haue€HUE (QYHKUMM Ha
MIPOMEKYTKE
6 KoopnnHaTel Ha IpsIMOY U TIJIOCKOCTH
6.1 Koopnunarthnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH
7 ['eomeTpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBOICTBA
7.2 TpeyroabHUK
7.3 MHOTOYTOJTEHUKH
7.4 OKpY)XHOCTh Ml KPYT'
7.5 M3mepenne reoMeTpuIecKuX BETHYUH
7.6 BekTops! Ha II0CKOCTH
8 BeposTHOCTB M cTaTuCTHKA
8.1 OnwucarenpHasi CTAaTUCTHUKA
8.2 BepostHOoCTh
8.3 Kombunartopuka
8.4 MHosxecTBa
8.5 I'padmr

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

I'eometpus, 7-9 xnaccel/ Aranacsu JI.C., bByryzos B.®., Kagomues C.b. u apyrue, AkimonepHoe

obmectBo «M3narenbeTBo «IIpocBemieHue

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

VYuebnuk ['eomerpus, 7-9 xnaccwl/ Atanacss JI.C., byry3zos B.®., Kagomues C.b. u npyrue,
AximonepHoe o6mectBo «M3narensctBo «IIpocBemenue»

* DPVY+ Paboyas nporpamma u MeToIM4YECKre ocoOus (Ha caifte prosv.ru)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

26



denepanbHbIil eHTp HHPOPMAITMOHHO-00pa3oBaTenbHbIX pecypcos (PLIOP)
http://eor.edu.ru

* Enqunas xomiekus mudpoBeIX 00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

* EnuHoe oxHO focTymna K 00pa3oBaTeIbHbIM pecypcam

http://window.edu.ru

* Karanor y4eOHBIX U31aHM, 000pYJOBAHUS U SIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB Ui OOIIEro
oOpa3oBaHus

http://ndce.edu.ru

* [1IKOJIbHBIN TOpTAII

http://www.portalschool.ru

Marepwuansl o MmareMaTke B EanHoii kommekm nudpoBsIX 00pa3oBaTeIbHBIX
pecypcoB

http://school-collection.edu.ru/collection/matematika

* MoCKOBCKUI EHTP HEMPEPHIBHOIO MAaTEMaTHUECKOTO 00pa30BaHUs
http://www.mccme.ru

* 3a1auM MO reoMeTpun: HH(HOPMALIMOHHO-TIOUCKOBAsI CUCTEMA
http://zadachi.mccme.ru

* IHTepHeT-poeKT «3aaaun»

http://www.problems.ru

® KOMHI)IOTepHaSI MaTe€MaTHKa B IIKOJIE

http://edu.of.ru/computermath

JeMoBepcHU KOHTPOJIBHBIX Pago

KonTpoabHas padora Ne 1. Bekropbl

1. Haueptute nBa HeKOJUIMHEApHEIX BekTopa 41 6 . [TocTpolTe BEKTOPHI, paBHLIC:
2

1. .
—a+36 L
2. Ha ctopone BC pom6a ABCD nexut toukaK Takas, yto BK = KC, O — To4ka nepeceueHus

JMaroHasiei. Beipasute BEKTOPHI A0, 4K, KD gepes Bekroppl & = ABy 6 = AD
3. B paBHOOEpEHHOM Tpamneyy BEICOTA ISTUT O0JbIlIee OCHOBAHNE HA OTPE3KHU, PaBHBIC 5 U 12 cM.

Haitaure cpeaHio0 TMHUIO TpaneuuH.

_—

4.* B tpeyronbauke ABC O — To4ka nepecedyeHus Meauan. Beipasute BeKTOp AO yepes Bekropsl

_—

KountpoabHas padora Ne 2. MeToa KoopAnHAT.

i=Li-7, mi{-3,6}, 7{2;-2}

1. Haiiziure KOOpAMHATHI U UTHHY BekTOpa 4 , eciu 3 .
2. Hanumure ypaBHEHHE OKPYKHOCTH C LIEHTPOM B ToukeA (- 3;2), mpoxoasiueii uepe3 Touky B (0; - 2).

3. Tpeyroasauk MNK 3aman koopanHaTtaMu cBoux Bepiud: M (- 6; 1), N (2; 4), K (2, - 2).

a) Jlokaxure, 4To A MNK - paBHOOEIPEHHBIN;

6) Haiigure BbICOTY, MPOBEAEHHYIO U3 BEPILIUHBI M.

4. * Haiinute koopauHatel TOukd N, nexarieil Ha ocu abciuce U paBHOYAAIEHHOM OT Touek P u K, ecnu
P(-1;3)u K(0; 2).
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KonTpoabHnas padora Ne 3.
CooTHoLIeHNsI MeK1y CTOPOHAMH H YIJIAMH TPeyroJbHHUKA.

1. B Tpeyronsuuxe ABC £A4 = 45°,

2B = 60°, BC = 3V2 Haiigure AC.

2. JIBe CTOpOHBI TPEYTOJIbHUKA PABHBI
7 cm U 8 cm, a yron Mexay Humu pased 120°. HaiiuTe TpeThio CTOPOHY TpeyrolbHHUKA.

3. Ompenenute Bua Tpeyroiasauka ABC, eciau
A(3;9),B(0;6) C(4;2).

4. *BaABC AB = BC, £CAB = 3(°, AE — ouccekrpuca, BE = 8§ cm. Haitnure nomaas

TpeyroiabHuka ABC.
KonTtpoabHnas padora Ne 4.
JJIMHA OKPY/KHOCTH M IUIOIIA/b KPYyra.

1. Haitnure muomaae Kpyra v JUIMHY OTPaHUYMBAOIIEH €r0 OKPY>KHOCTH, €CJIH CTOPOHA ITPaBUIILHOTO

5\/§ CcM.

TPECYroJbHUKA, BIMCAHHOI'O B HCTO, paBHA
2. BeraucnuTe UTHHY yTH OKPYKHOCTH C PaIycoM 4 cum, ecu eé rpagycHas Mepa pasHa 120°. Uemy
paBHa IUIOIIA/b COOTBETCTBYIOLIECTO JAHHON Jyre KPyroBOro CeKTopa?

6/3

3. IlepuMeTp npaBUIIBHOTO TPEYTOJIBHUKA, BIIMCAHHOTO B OKPY>KHOCTh, PaBEH M- Haiimmre
IIEPUMETP NPABWIIBHOTO IECTUYTOJIbHUKA, OMMCAHHOTO OKOJIO TOU K€ OKPYKHOCTH.

KonTtpoasHas padora Ne 5.
JBr:xeHus.

1. Hauepture pom6 ABCD. Iloctpoiite 06pa3 3Toro pomoda:
a) TIp¥ CUMMETPHUH OTHOCHUTEIHHO TOUKHU C;
0) IpH CUMMETPUH OTHOCHTEIBHO TIPSAMOM AB;

B) MIPH MapajjIeIbHOM MEPEHOCE Ha BEKTOP AC,
r) npu noBopoTe BOKpyr Touku D Ha 60° o yacoBoii crpenke.

2. JlokaxuTe, 4TO MpsiMasi, ComeprKariasi CeperHbl ABYX MapauIedbHBIX XOPA OKPYKHOCTH, TTPOXOAUT depe3 e€
LEHTp.

3. " HauepruTe 1Ba Mapa/ieqbHBIX OTPE3KA, IUTHHEI KOTOPHIX PAaBHBL.HAYEPTHUTE TOUKY, ABIISIONLYIOCS IIEHTPOM
CUMMETPHH, TIPH KOTOPOM OJIFTH OTPE30K 0TOOparkaeTcst Ha IPYTOM.
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