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INOACHUTEJIBHASA 3ATINCKA

I'eomerpusa Kak OAMH W3 OCHOBHBIX PA3ZEJIOB LIKOJIBHOM MaTeMaTHUKH, UMEIOIIHUNA CBOEH
HeNnbl0 O00EeCHeunTh HU3ydyeHUEe CBOMCTB U pa3MepoB (GUTYp, WX OTHOIIEHWH U B3aUMHOE
pPacroJIOKEHUE, OINUPAETCS Ha JIOTMYECKYIO, JOKAa3aTeNIbHYIO JIMHMIO. LIeHHOCTh H3ydeHHs
T€OMETPUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs 3aKJIIOYAETCS B TOM, YTO OOYUYaIOIIHICS
YUUTCS TPOBOJWUTH JOKA3aTENIbHBIE PACCYXKACHUS, CTPOUTh JIOTUYECKHE YMO3aKIIOYECHMS,
JIOKa3blBaTh HCTHUHHBIE YTBEPKICHUSA W CTPOUTH KOHTPIPUMEPBI K JIOKHBIM, HPOBOIUTH
pacCyX)IeHHsI «OT MPOTUBHOTO», OTIMYATh CBOWMCTBAa OT MPH3HAKOB, (HOPMYIHUPOBATH OOpATHBIC
YTBEPKICHHUSI.

Bropoil 1enpl0 M3y4eHHUs T€OMETPHUM SIBISECTCA HMCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IIPU
pEUIEHUN KaK MaTeMaTHUYeCKHUX, TaK U MPAKTUYECKUX 3a]ad, BCTPEUYAOIIHUXCA B PEaJIbHON KU3HU.
OOyuaronuiics JOKEH HAYYUTHCS ONPEICTUTh T€OMETPUYECKYI0 (Urypy, ONHCaTh CIOBAMHU
JTaHHBIA 4epTEX WM PUCYHOK, HAWTH IUIOLIA/Ib 3€MENbHOIO Y4acTKa, pacCUUTaTh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO KaOens wiM Tpedyemble pa3Mepbl rapaxa aisi aBTOMOOWIS. DToMy
COOTBETCTBYET BTOpas, BBIYMCIMUTEIbHAsS JIMHUAS B M3ydeHMHM reomerpuu. llpm pemenun 3amau
MPAKTUYECKOTO XapakTepa OOYYaIOIIUNCS yYUTCS CTPOUTH MaTEMaTHUYECKHE MOJETH PEaTbHBIX
JKU3HEHHBIX CHUTYyallud, IOPOBOJAWUTH BBIYUCICHUS W OLEHUBATH aJEKBATHOCTh IOJYYEHHOTO
pe3yJibTara.

KpaitHe BaxkHO MOAUEPKMBATH CBA3M TEOMETPUM C APYTMMU Y4eOHBIMU MpeIMeTami,
MOTHBHPOBAThH UCIOJIB30BATh OMPEICICHUS TEOMETPUUCCKUX QUTYDP U MOHITHHA, TeMOHCTPHUPOBATH
IIPUMEHEHHE MOJIyYeHHBIX YMEHUN B (PU3MKE U TEXHHUKE. DTH CBA3M HauboJiee IPKO BUIHBI B TEMaX
«Bekrope», «TpUrOHOMETPUYECKHE COOTHOLIECHHS», <«Merox koopauHar» u  «Teopema
[Tudaropay.

VYuebHublii Kypc «['eoMeTpus» BKIIOYAET CIEAYIOUIHME OCHOBHBIC pa3/eibl COICpIKaHUS:
«I"eomeTrpudeckue GUTypHl U KX CBOWCTBaY, «M3MepeHrne reoMeTpUIeCKUX BeIMUUHY, «JleKapTOBBI
KOOPJMHATHI Ha IJIOCKOCTH», «BeKTopbI», «/|BrxkeHus iockoctny, «IIpeodpa3oBanus mogoous».

Ha u3ydenune yuebnoro kypca «I'eomerpusi» orBoautcs 204 vaca: B 7 knacce — 68 gacoB (2
yaca B Hezelo), B 8 kiacce — 68 yacoB (2 vaca B Hexmenio), B 9 kiacce — 68 yacoB (2 4daca B
HEJIEIIO).



COJEP)KXAHUE OBYYEHUA
7 KUIIACC

HavanpHbie monsTHa reomerpuu. Touka, mpsiMas, OTpe3OK, Jyd. Yroia. Buasl yrios.
Beprtukanbabie U cMexHbIe YIiibl. buccekTpuca yrina. Jlomanas, MHoroyroiasHuk. [lapanneasHoCTh
U NEePHEHANKYJISPHOCTD MPSIMBIX.

Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBa O0CeBOM cummeTpuu. [IpuMepsl cuMMmeTpun B
OKPY’KaIOIllEM MUDE.

OCHOBHBIE TTOCTPOCHUS C MOMOIIBIO HUPKYJA U JuHEeHkHu. TpeyronbHuk. BeicoTa, Mmeauana,
OmCcceKTpuca, NX CBOICTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUHN TPEYroJbHUKH. HepaBeHCTBO TpeyrojJpHUKA.

CpolicTBa W TpHU3HAKU PABHOOCNPEHHOTO TpeyroibHUKA. [Ipu3HaKu  paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa U MPU3HAKHU NapaAJUICIbHBIX TPsMbIX. CyMMa YIJIOB TpeyroiibHUKA. BHemHue yribl
TPEYrOJIbHUKA.

[IpssmoyromnpHblii  TpeyroinbHUK. CBONCTBO MeauaHbl MPSIMOYTOJIBHOIO TpPEYTrOJbHUKA,
NpoBeAEHHOW K  rumoreHy3e. [lpu3Hakum  paBeHCTBA  MNPSAMOYTOJBHBIX  TPEYIOJbHUKOB.
[IpsiMmoyrobpHBIN TPEYTroJIbHUK C YoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJbHHUKA, HEPABEHCTBO O JUIMHE JIOMAHOW,
TeopeMa o OOJIbIIEM YIiie U OONbIICH CTOpOHE TpeyronbHUKA. [lepneHIuKysp 1 HaKJIOHHAS.

I'eomeTpuyeckoe Mecto Touek. buccekTpuca yria u cepeAuHHbIA NEPIEHIUKYIAP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOUEK.

OKpYXKHOCTb U KPYT, XOpJia U IUAMETP, UX CBOMCTBA. B3auMHOE pacnonoXeHrne OKpyKHOCTH
u npsiMmoit. KacarenbHast u cexymiast K okpyKHOCTU. OKpy>KHOCTb, BOUCAHHAsA B yroJy. Bnimcannas u
ONMCaHHasl OKPYKHOCTH TPEYTrOJIbHHUKA.

8 KUIACC

UYerplpéxyronbuuku. Ilapamnenorpamm, €ro Inpu3HAakKd M CBOMCTBA. YacTHbIE cilydau
napajuieorpaMmMoB (TIPSIMOYTOJIbHUK, POMO, KBaapaT), MX NpU3HAKH M CBOWMCTBA. Tpamemus,
paBHOOOKas Tpamnenus, e€ cBoiicTBa U npu3Haku. [IpsMoyroapHas Tpamers.

Meron yaBoenust menuanbl. LlenTpanbHas cummerpus. Teopema @aneca W Teopema o
IPONOPLUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TpEeyrojbHUKa U Tpaneuuu. L{eHTp macc TpeyrojapHHUKa.

[Momobue TpeyroabHUKOB, Kodpdumuent momobus. I[Ipu3Haku momodus TPEyroIbHUKOB.
[TpumeneHne moo6Ust P PEHICHUH MPAKTUUYECKHUX 3a/1a4.

CpoiicTBa 1utomazeil reomerpudeckux ¢uryp. Popmyasl A IUIOMIAAM TPEYroJbHUKA,
napajuiesorpamma, pomoa u Tpanenun. OTHOIIEHUE TUTOMIAACH MoI00HBIX UTyp.

Brruucnenue niomianeii TpeyroJibHUKOB M MHOTOYTOJIbHUKOB Ha KJIeTYaToi Oymare.

Teopema [Tudaropa. [Ilpumenenue Teopemsl [Tudaropa nmpu pemeHnn MPaKTUIESCKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOro YIJla HpPSMOYTOJIBHOIO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. TpuronoMerpuieckue GyHkiuu yrinos B 30, 45 u 60°.

BrnucanHble M LEHTPANBHBIE YIUIBI, YIOJ MEXIY KAacaTelIbHOM M XOpPAOW. YTIIBI MEXKIY
XOpJlaMU M CEKyIIMMH. BrnricanHbple M onMcaHHbIE YETHIPEXYTOJbHUKU. B3auMHoe pacrnosioxxeHue
IBYyX okpyxHocTel. Kacanue okpykHocteil. O01ue kacaTelbHbIe K ABYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocunyc, TaureHc yrioB oT 0 7o 180°. OcCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemenue tpeyroibHUKOB. Teopema KOCMHYCOB U T€OpeMa CUHYCOB. PellleHre NMpakTUYeCKUX
3a/1a4 ¢ UCMOJIb30BAHUEM T€OPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanne moao6us. [1oj0061e COOTBETCTBEHHBIX 3JIEMEHTOB.



TeopeMa 0 IIPOU3BEIECHUU OTPE3KOB XOPH, TEOPEMBI O NMPOU3BEACHUU OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpaTe KacaTeIbHOM.

Bektop, nmmumHa (MOIynap) BEKTOpa, COHANpABICHHBIE BEKTOPBI, IPOTHUBOIOJIOKHO
HAIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpalud Hal
BEKTOpaMHU. Pa3znoxeHue BeKkTOopa IO ABYM HEKOJUIMHEAPHBIM BeKTOpaM. KoopauHaThl BEKTOpa.
CkansspHO€E MPOU3BEACHNUE BEKTOPOB, IPUMEHEHNUE JJI HAX0XKICHUA JUINH U YIJIOB.

JlexapToBbl KOOPAMHATHI HA IIJIOCKOCTH. Y PABHEHUS IPSIMOU U OKPYKHOCTH B KOOpJAUHATAX,
IIEPECEYCHUE OKPYKHOCTEH U NIPAMBIX. MeTO KOOPAUHAT U €T0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. J[IMHA OKpy:KHOCTU. I'pagycHas u panuaHHas Mepa yria,
BBIUNCJICHHUE JUIMH OyT OKpykHOCTeH. Ilnomane kpyra, cektopa, cerMeHTa.

JIBIDKEHUS MJIOCKOCTH M BHYTPEHHHE CUMMETPUU (QUryp (3JIEMEHTApHBIE MPEICTABICHHUS).
[TapannensHbiil epenoc. [1oBopoT.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOTPAMMBI YYEBHOI'O KYPCA
«T'EOMETPUSA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOEHHUS MporpaMmbl ydyeOHOTo Kypca «l eomerpusi»
XapaKTEepPU3YIOTCA:

1) naTpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpECa K MPOLUIOMY U HACTOSALIEMY POCCUUCKON MaTEMAaTUKH, IIEHHOCTHBIM
OTHOILLIEHUEM K JIOCTHUKEHUSIM POCCHUMCKHX MAaTEMaTUKOB U POCCHMCKON MaTEMaTUYECKOM IKOJIBI,
K HCITOJIb30BAHUIO ATUX JOCTHKEHUH B IPYrUX HAyKaX U MPHUKIATHBIX cPepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIONHEHUIO OOS3aHHOCTEH TpakJaHWHA U peaju3alid ero Ipas,
MPEJICTABICHUEM O MAaTEeMAaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUIH,
POLEAYp TPaKIAHCKOTO o0IIecTBa (HarpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIESHUIO
STHUYECKHUX MPOoOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTH)KEHUN HayKu, OCO3HAHUEM
BaKHOCTU MOPAJIbHO-3TUYECKHUX MPUHIIUIIOB B JIEATEIbHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B pEUICHUU NPAKTUYECKHUX 3a]ad MaTeMaTH4eCKOU
HAIpPaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTHM MAaTEMaTH4YeCKOro oOpa3oBaHMs Ha MPOTSKEHUU Bcel
KU3HU ISl yYCTICUTHOW MPOQECCHOHATBHON MESTEIBHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHHEM HMHANBUAYAIbHON TPACKTOPUU O00pa30BaHUS U >KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCMIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHATBHOMY M JICTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKIeHUH, YMEHHUIO BUJIETh MaTeMaTH4YEeCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO MO3HAHUSA:

OpUEHTAIIe B JEATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4EJIOBEKa, MPUPOJIbl U OO0IlecTBa, MOHUMAaHHEM
MaTeMaTHYeCKOM Haykh Kak c¢epbl 4YeJOBEYECKOW IesTeTbHOCTH, 3TamoB €€ pa3BUTUS U
3HAYUMOCTHU Ui Pa3BUTUS LUBUIIM3ALMH, OBJAJCHUEM SI3bIKOM MAaTeMAaTUKH M MaTeMaTH4YeCKOU
KyJIbTypOH KaK CpEICTBOM TMO3HAHHMS MHpA, OBJIAJACHHEM MPOCTEHIIUMU  HABBIKAMH
HCCJIEIOBATEIbCKOM 1eATEIbHOCTH;

6) dusunueckoe Bocnutanue, GopMHUpoOBaHHEe KYJIbTYPbI 310POBbSl U 3MOLMOHAJILHOIO
0J1aronoJyyms:

TOTOBHOCTBIO MIPUMEHATh MaTeMaTUYECKUE 3HAHUSA B MHTEpPECaX CBOETO 3J0POBbS, BEICHUS
3I0pOBOT0 00pa3za >XU3HU (30POBOE MHUTAHHE, COATAHCHUPOBAHHBIA PEKUM 3aHSATHH M OTIBIXA,
perynsipHas (pu3nueckas aKTUBHOCTB), C(POPMHUPOBAHHOCTHIO HaBBIKa pe(IeKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JIOTHYeCKOe BOCTIUTAHHE:

OpUEHTalle Ha NpUMEHEHHEe MaTeMaTU4YeCKUX 3HAHUM A pelieHus 3anad B oljactu
COXPAHHOCTH OKpY>KaloIIeH Cpelbl, IUIAHUPOBAHUSI TIOCTYNKOB M OLIEHKH HMX BO3MOXKHBIX
MOCNEACTBUM JUIsI OKpYXKalollel cpenbl, OCO3HAaHHEM IJIOOATBHOTO XapaKTepa 3KOJOTHYECKUX
npoOJeM U MyTel uxX pereHus;

8) apanTanus K U3MEHSIOIMMCS YCJIOBUSAM CONUAJIbHON U IPUPOAHON Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSIX HEOIPEACIEHHOCTH, MOBBIINICHUIO YPOBHS CBOEU
KOMIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO AESITENbHOCTb, B TOM YHCJIE YMEHHUE YUYHUTbCA Yy OPYIHX
JI0JIeH, MpuoOpeTaTh B COBMECTHOW AEATEIHHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIUU W3
OTIbITA IPYTHX;



HEOO0XOMMOCTBIO B (POPMHPOBAHMU HOBBIX 3HAHWW, B TOM 4YHCIE (OPMYIUPOBATH HJIEH,
HOHATHUS, TUNOTE3bl 00 OOBEKTaX M SABICHMSX, B TOM 4YHCIE paHEe HEU3BECTHBIX, OCO3HABaTh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAlLlMIO, BOCHPUHUMATh CTPECCOBYIO CHUTYALHIO
KaK BbBI30B, TPeOYIOIIUI KOHTPMEp, KOPPEKTUPOBATh IPHHUMAEMbIC pEIICHUS M JEHCTBHS,
(opMynHpOBaTh M OLIEHUBATh PUCKHU U MTOCIEACTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe eliCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

® BBISIBIATH W XapaKTepU30BaTh CYIIECTBCHHBIE IPU3HAKH MATEMATHUYECKUX OOBEKTOB,
MOHITHH, OTHONICHWA MEXAY NOHITHSIMH, (DOPMYITHpPOBATH OINPEACTICHUS TOHSATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIM MPHU3HAK KiIaccU(UKAIMKU, OCHOBAaHUA JUId 0000IIEHUS U
CPaBHEHHUS, KpUTEPUU TTPOBOJAUMOTO aHAIIN3A,

e BOCIpUHUMATh, (HOPMYIHPOBATH M MPEOOPa3OBHIBATH CYXKACHUS: YTBEPIUTENbHBIE WU
OTpHULaTeNIbHbIE, EAMHIUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

® BBISBJIATH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TMPOTHUBOpEYHUs B (akTax,
JTaHHBIX, HAOMIOACHUAX U YTBEPKICHUSX, IMpeajaratb KpPUTEPUU JUIS BbISBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEYUI;

e JlenaTh BBIBOJBI C HCIOJNB30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH IO aHAJIOTHH;

e pa3bupaTh JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKIACHHUHA (TPSMBIE WU OT MPOTUBHOIO),
MPOBOJANTH CAMOCTOSITEIBHO HECIOXKHBIE J[OKA3aTeNbCTBA MaTEMaTHYeCKHX (DaKToB,
BBICTpauBaTh apryMEeHTAllMI0, MPUBOAUTH MPUMEPHI UM KOHTPHPUMEpPHI, OOOCHOBHIBATh
COOCTBEHHBIE PACCYKACHHUS;

e BBIOMpATH CIIOCOO pemeHus y4eOHOH 3a7a4n (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BbIOMpaTh HanboJee MOAXOSAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3zoBble ucciieoBare/ibCKue 1eCTBUSA:

® JICMOJb30BaTh BOIMPOCHI KaK MCCIENOBATENbCKUI MHCTPYMEHT IMO3HaHUSA, GOPMYyIUPOBATH
BONPOCH], (UKCHUPYIOLIHE IPOTUBOpEUHE, MPOoOJIeMy, CaMOCTOATEIbHO YCTaHABIUBATh
HCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO TTO3UIUIO, MHCHHCE;

® MPOBOJUTH IO CaMOCTOSTEIbHO COCTABICHHOMY IUIaHY HECJIOXKHBIN HKCIIEPUMEHT,
HEOOJIBIIIOE MCCIICIOBAHUE 110 YCTAHOBJIECHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
3aBUCHUMOCTEN 00BEKTOB MEXIY COOOIA;

® CaMOCTOSTENIbHO (OPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O pe3yjbTaTaM MPOBEAEHHOTO
HAOJIIO/IEHUs, HWCCIIEIOBaHMs, OLICHUBATh JOCTOBEPHOCTH IOJYYEHHBIX pE3yJIbTaTOB,
BBIBOJOB 1 0000IIEHNI;

® IPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE IpoOIIecca, a TAKKe BBIIIBUTaTh MPEINOJIOKEHUS O
€ro Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

® BBISIBJIATH HEIOCTATOYHOCTh U HM3OBITOYHOCTh MH(OpPMAIMH, NaHHBIX, HEOOXOIUMBIX IS
pelIeHUs 3a/1a4H;

e BbHIOMpaTh, AaHAJIU3UPOBATH, CUCTEMATU3UPOBATH W HUHTEPIPETHPOBATH HHGPOPMAIUIO
Pa3IUYHBIX BUJIOB U OPM MPEACTABICHUS;

e BBIOMpaTh (OpMy TpencTaBicHHs WHGOPMALMKM M WILIIOCTPUPOBATH pPEIIaeMbIe 3adadd
CXeMaMH, IuarpaMMaMu, HHOU rpadukoi U X KOMOMHAIIUSIMH;

® OILIEHHWBATh HAIE&KHOCTh HMH(OpPMAMM MO KPUTEPHUSM, MPEUIOKEHHBIM YUUTEIEM WIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENLHO.

KoMMyHuKaTHBHBIE YHHBePCATbHbIE YUeOHbIE JeliCTBHUS:



® BOCIPUHUMATH U (POPMYITHPOBATH CYXKIEHHUS B COOTBETCTBHUHU C YCIOBUSMU M IEISIMHU
oOmIeHwsl, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUChMEHHBIX
TEKCTaxX, N1aBaTh IMOSICHEHUS IO XOIy PEUICHHs 3aJadd, KOMMEHTHPOBATh IOJy4EHHBIH
pe3yInbTar;

® B X0/I¢ OOCYXJEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXITaeMOW TEMbI, MPOOIEMBI,
perraeMoil 3amaun, BBICKA3bIBATH HJICH, HAIENICHHBIC Ha TOUCK DPELICHHS, COMOCTABIATH
CBOU CYXXACHUS C CYXICHHUSMH JIPYTHX YYaCTHUKOB JUAIOTa, OOHAPYKUBATh pa3iHuue H
CXOJCTBO TO3WIMHA, B KOPPEeKTHOH ¢(opme QGopMymupoBaTh pa3HOTIACUS, CBOHU
BO3PaXCHHUS;

® TIPEICTABIATH PE3YNbTAThl PEIICHUs 3a/ladyd, JKCIEPUMEHTa, HCCIICOBAHM, IPOCKTa,
CaMOCTOSITENILHO BBIOMpaTh (GopMaT BBICTYIUIGHHS C YYE€TOM 3a7ad MPE3CHTAIUU |
0COOEHHOCTEH ayIUTOPHH;

® TIOHMMAaTh M WCIOJH30BaTh MPEHMYIIECTBA KOMAHIHON W WHIUBUIAYATbHOW pabOTHI TpH
pelIeHnH y9eOHBIX MaTeMaTHIECKUX 3a/1a4;

® MPUHHUMATH IIeJIb COBMECTHOW JESTEIhHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThl, pacupenensaTh BUILI pabOT, JOTOBApHBATHCSA, OOCYKIATh MPOIECC W PE3yabTaT
paboTbl, 00001I1aTh MHEHHUS HECKOJIBKUX JIIO/ICH;

® y4YacTBOBaTh B TPYNIOBBIX (opMax padOThl (0OCYKIeHHsS, OOMEH MHEHHUSMH, MO3TOBBIC
HITYPMBI ¥ JPYTHUE), BHITOIHATH CBOIO YacTh PaOOTHI M KOOPAHMHUPOBATH CBOM JCHCTBUS C
OPYTUMH YJIEHAMU KOMAaH/IbI, OIICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOLIUI MPOIYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHble YHHUBepPcaJbHbIe YUeOHbIEe 1eHCTBUSA

Camoopranuszanms:
® CaMOCTOSITETTLHO COCTABJIATH IUIAH, AITOPUTM PEIICHHs 3a/1a4u (WM €ro 4acTh), BHIOMPATh
Croco0 pemeHuss ¢ y4€ToM MMEIOUIMXCSl PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yU€TOM HOBOI HHQOpMAIIHH.
CaMOKOHTPOJIb, IMOLMOHATbHBIN HHTEJJIEKT:
e BIAJETh CIOCO0AMH CaMOMPOBEPKH, CAMOKOHTPOJS IMpoliecca W pe3ylibTara pelieHUs
MaTeMaTH4YeCKOH 3a1a4du;
® IMpEeABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IpH PEHICHUH 3a/ladyd, BHOCHUTH
KOPPEKTHUBBI B JESATENbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAMJIEHHBIX OHIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OILICHHWBATh COOTBETCTBUE pe3yjibTaTa JESATENIbHOCTH IIOCTABJICHHOM LIETH M YCIOBHUAM,
OOBSACHATH MPUYUHBI JOCTHIKEHUS WJIM HEIOCTHKEHMS 1IeJTM, HaXOJUTh OLIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyueHuss B 7 KJjacce OOy4arOIIMHCS TMOJNYYUT CIEAYIOUIME TPEAMETHBIC
pe3yabTaThI:

Pacno3naBate M3y4yeHHBIE TeOMETpUYecKHe (UIYpBl, ONpPEAeNsATh HX B3aUMHOE
pacnojioxkeHue, u300pakaTh T€OMETPUYECKUE (PUTYPHI, BBHIIOJHATH YEPTEKH M0 YCIOBUIO 33/1a4H.
W3mepsATh nuHEHBIE W YIJIOBbIE BEIWYMHBI. Pemars 3aj1aud Ha BBIUMCIEHHME IJIMH OTPE3KOB U
BEJIMYMH YIJIOB.

Jlenatb TpyOyIO OIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH IPEIMETOB B PEATbHON KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznmuyarh pa3Mepbl 3TUX 0OBEKTOB 0 MOPSIIKY BETHUHHBI.

Ctpouth 4epTekH K F€OMETPUUECKUM 3a/1a4aM.

[Tonb30oBaTbCs MPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIONb30BAaTh IPU3HAKU U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB IPU PEIICHUH 3a/1a4.

[IpoBONUTH TOTMYECKHUE PACCYKIECHHS C HCIIOJIb30BAHMEM IT'€OMETPUUYECKUX TEOPEM.



[Tonp30BaThCcsi MpU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYrOJIbHUKOB, CBOMCTBOM
MEJUaHbl, TPOBEAEHHOW K THUIIOTEHY3€ MPSAMOYTrOJIBHOTO TPEYrOJbHUKA, B  PEIICHHUH
reOMETPUUYECKHX 3a/au.

OnpenensaTh NMapaIebHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HHUMHU
cekymasi. OnpenensiTh NapajlyIebHOCTh MPSMBIX C MOMOILIBIO PABEHCTBA PACCTOSIHUM OT TOYEK
OJHOU MPSAMOM 10 TOYEK APYroil MPsIMOM.

Pemats 3amaun Ha KieT4aroit Oymare.

[IpoBOAUTHL BBHIUMCICHUS M HAXOJUTh YHCIOBblIE M OYKBEHHbIE 3HAYEHUS YIJOB B
F€OMETPUUYECKHUX 3aJja4aX C MCIOJb30BAaHUEM CYMMBI YIJIOB TPEYrOJbHUKOB U MHOTOYTOJIbHUKOB,
CBOMCTB yriioB, 00pa30BaHHBIX MpPU MEPECEUCHUH IBYX MapauIeIbHBIX MPSAMBIX ceKyilel. Pemars
MpaKTUYECKHE 3a7]a4H Ha HAXO0XKJICHHUE YTJIOB.

Brnaznerp moHATHEM T€OMETPUYECKOT0 MECTa TOYEK. YMETh ONpeAeNsiTh OUCCEKTPHUCY yIia U
CepEeIMHHBINA MEPIEHIUKYIISIP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

@opMynMpOBaTh ONpPENEICHUS OKPYKHOCTH M Kpyra, XOpJbl M JuaMeTpa OKpPY>KHOCTH,
MOJIB30BAThCS X CBOMCTBAMU. Y METh IPUMEHSATH 3T CBOWCTBA IIPU PELIEHUH 3a1a4.

Brnanete MOHATHEM OINKMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh HAaxOJIWUTh €€
neHTp. [lome3oBaTbes (hakTamMu O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYrOJIbHUKA MEPECEKAIOTCS B
OJIHOW TOYKE, M O TOM, YTO CEpPEAUHHbIE NEPHNEHAUKYISPHl K CTOPOHAM TPEYroJbHUKA
IIEPECEKAIOTCS B OJIHOM TOUKE.

Brnanerp moHsAITHEM — KacaTeIbHOM K  OKPYKHOCTH, TOJIb30BAThCS  TEOPEMOM O
NEePHEHANKYISIPHOCTH KacaTebHOM U pajinyca, MPOBEAEHHOIO K TOUKE KacaHUsl.

[lonb30oBaTbcsl  NPOCTEUIIMMH  T€OMETPUYECKMMHM  HEPaBEHCTBAMM, IOHUMAaTh  HX
IIPaKTUYECKUM CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOCHUS C TOMOILBIO IIUPKYJIS U TUHEHKH.

K konmy oOydenus B 8 kJjacce oOydarOImIUiics TOMYYUT CICAYIONIUE TMPEAMETHBIC
pe3yabTaThI:

Pacnio3HaBath OCHOBHBIE BHJIBI YETBHIPEXYTOJILHUKOB, WX JJEMEHTHI, IOJIb30BATHCS UX
CBOMCTBAMH IPU PEIICHUU T€OMETPUYECKUX 3a1a4.

[IpuMeHSTh CBOMCTBA TOYKH MEPECeUEHUs] MEIMaH TPEYroJbHUKA (IIEHTPa MAcC) B PEUICHUN
3azay.

Bnaners nouaTrem cpeHel TMHUM TPEYTroOJIbHUKA U TParlellud, IPUMEHATh UX CBOMCTBA IIPU
pelieHnu reomerpuueckux 3amad. l[lomb3oBarbes  Teopemoit  Paneca U TEOpemMoll O
MPONOPIUOHAIBHBIX OTPE3KaX, MPUMEHSTh UX JUIsSl pELICHUs TPAKTUUECKUX 3a/1a4.

[TpuMeHsTh MPU3HAKU MTO100US TPEYTOJIBLHUKOB B PEHICHUH T€OMETPUUECKHX 3a/1au.

[Tonp3oBatbesa Teopemoil [ludaropa mis penieHns reoMeTpUUECKUX U MPAKTHYECKUX 3a/1ad.
CtpouTh MaTeEMaTUYECKYH0 MOJIETb B NMPAKTUYECKUX 3a/1adaxX, CAMOCTOSITENIBHO JAENIaTh YEPTEXK U
HaXOJIUTh COOTBETCTBYIOUIUE JJIUHBI.

Brnanete NOHATUSMH CHHYCA, KOCMHYCAa M TaHI€HCAa OCTPOTO yria HpsMOYTOJbHOIO
TpeyroyibHUKa. [101630BaThCA STUMU MOHATUSAMHU JIJIS1 PEIICHUS PAKTUYECKUX 3a/a4.

BorancnsaTs (pa3nuyHeIiMU crioco0aMu) IMJI0L[aab TPEYroJbHUKA U MJIOMAAN MHOTOYTOJIbHBIX
buryp (mone3ysich, rAe HEOOXOAUMO, KAIbKYISITOpoM). [IpUMEHSTH MONYYCHHBIE YMEHUS B
MIPaKTUYECKHX 3a/1a4yax.

Brnanerp mNOHATHSIMU BINMCAHHOTO M UEHTPAJIBHOIO YIJIA, HCIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX Yriax, yriax MeX/ay XOpAaMHu (CeKYLUIUMH) U yriie MeX1y KacaTelbHOW U XOpaoil mpu
peLIeHUN TeOMETPUYECKUX 3a]1ay.

Brnanete NOHATHEM ONMCAHHOIO YETBHIPEXYIOJBbHHUKA, IMPUMEHATH CBOMCTBA ONUCAHHOIO
YETHIPEXYTOJIbHUKA MIPU PELLICHUHU 3a/1a4.

[IpuMeHATh MOJyYEHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUYECKHE MOJEHH JIs
3a/1a4 peallbHOM JKU3HHU U MPOBOJUTH COOTBETCTBYIONINE BBIYUCIICHUS C MPUMEHEHUEM MOA00US U
TPUTOHOMETPHH (TIOJIB3YACH, TJI€ HEOOXOIUMO, KATBKYIISITOPOM).

K konmy oOyueHus B 9 kJjacce oOydJaOImUiicS TOMYYUT CICAYIONIUE MPEAMETHBIC
pe3yabTaThI:



3HATh TPUTOHOMETpHUUYECKUE (QYHKIIUU OCTPHIX YIJIOB, HAXOAUTH C MX MOMOIINBIO Pa3IHYHbIC
9JIEeMEHTHl MPSMOYTOJBHOTO TPEYrojbHUKA («pElIeHUuEe TMPSMOYTOJIbHBIX TPEYTrOJIbHUKOBY).
HaxomuTh (¢ MOMOIIBIO KaTbKYIATOPa) IITHHBI U YTIIBI 1711 HETAOIMYHBIX 3HAYCHU.

[Tonb3oBaTbes (hopMylnamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUUECKHM TOXKIECTBOM
JUTSL HAXOKJICHHSI COOTHOIICHUN MKy TPUTOHOMETPUICCKIMH BEIMYMHAMH.

Hcnonp30BaTh TEOPEMbl CHHYCOB U KOCHHYCOB JJISi HAXOXKJIEHUS DPA3IUYHBIX DJIEMEHTOB
TPEYTroJabHUKA («PElIeHUE TPEYTrOILHUKOBY), TPUMEHSITh UX MPU PEIICHUN T€OMETPUYECKHUX 3a]1ad.

Bnaners moHsTHSAMH NpeoOpa3oBaHMs MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB IMOJA00HBIX
¢uryp. [lonb3oBaTbest CBOMCTBAMHU MOA00MST MPOU3BOJIBHBIX (PUTYpP, YMETh BBIYHUCISATH JIUHBI U
HaXOJUTh YIIIbl y MOA00HBIX ¢uryp. I[IpumeHsTh CBOMCTBA Moa0OMs B MPAKTUYECKUX 3a7ayax.
YMeTh NPUBOJUTH IPUMEPHI MOAOOHBIX (GUTYP B OKPYXKAIOIIEM MHPE.

[Tonb30BaThcs TeOpeMaMH O MPOU3BEACHUU OTPE3KOB XOpPJI, O MPOU3BEACHUHM OTPE3KOB
CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpaMH, MIOHUMATh UX T€OMETPUUECKUM U PU3NUECKUI CMBICII, TPUMEHSTh
UX B PEIICHUHM TEeOMETPUYECKHX M (PU3NYecKuX 3amad. [IpuMeHSTh CKaIspHOE MPOU3BEACHHE
BEKTOPOB IS HAXOXKACHUS JIUH U YTJIOB.

[Tonb30BaThcsi METOAOM KOOPAWHAT HA IUIOCKOCTH, TPUMEHSATh €ro B PEIICHHUH
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Brnagerp MOHATHSAMHM TMPaBUWJIBHOTO MHOTOYTOJIBHHKA, JUIMHBI OKPYXXHOCTH, JJTUHBI JYTH
OKPYXXKHOCTH M paJHMaHHON Mepbl yrja, yMEThb BBIYUCIATH IUIOLIAAb Kpyra M €ro 4yacTei.
[TpuMeHSTh MOTyYCHHBIE YMEHUS B TPAKTUYECKHX 3aa9ax.

Haxomuth ocu (WIM UEHTPHI) CUMMETpUM (PUTYp, TPUMEHATH JBUKEHHUS IUIOCKOCTH B
IIPOCTEUIINX CIIydasiX.

[IpyuMeHsTh TONy4YEeHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTh MaTeMaTH4YeCKHe MOJENU IS
3a/1a4 pealbHOM JKU3HHU U MPOBOJUTH COOTBETCTBYIONINE BBIYUCIICHUS C MPUMEHEHUEM MOA00US U
TPUTOHOMETPUIECKUX QYHKITUN (TTOJIB3YSICh, TJIe HEOOXOAMMO, KATBKYIATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

9 KUJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne /i HaumeHoBaHue pa3iesioB U TeM (undposbie)
B NMpPorpaMmbl Bcero Kontpoasusie | IIpakTavieckue o0pa3oBaTejibHbIE
padoThI padoThI pecypebi
T T « bubmuoreka [{OK
1 PHTOHOMCTPH. 1 COPEMBI KOCHHYCOB 1 16 1 https://m.edsoo.ru/7f41al
CUHYCOB. Pelienue TpeyroibHUKOB 2
bubmunoreka LIOK
) [Ipeo6pazoBanue mompobus. MeTpuueckue 10 1 https://m.edsoo.ru/7f41al
COOTHOILIEHUS B OKPYKHOCTH 2
bubmunoreka LIOK
3 Bexropst 12 1 https://m.edsoo.ru/7f41al
2c
bubmmoreka LIOK
4 JlexapTOBBI KOOPAMHATHI HA TNTIOCKOCTH 9 1 https://m.edsoo.ru/7f41al
2c
[IpaBuiIbHBIE MHOTOYTOJIBHUKHU. [[11HA Bu6muotexa [JOK
5 OKPY>KHOCTH U TUIOIIAb KPyTa. 8 https://m.edsoo.ru/7f41al
Brrunciienue nomanei 2c
bubmmoreka LIOK
6 JIBYOKEHUS TUIOCKOCTH 6 https://m.edsoo.ru/7f41al
2c
[ToBTOpenue, 06061IeHNE, cCUCTeMaTH3alus bubmmorexa HOK
7 D ’ - ’ . 7 2 https://m.edsoo.ru/7f41al
3HAHUH
2c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0

10


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
KouunyecTBo 4yacoB JJIeKTPOHHbIE
Jljfn Tema ypoxa Bcero Kontpoaeusie | IpaxTuieckue fa[;;jennﬂ :)lg[‘)l:ll;z]:;;eeﬂbﬂble
padoThI padoThI pecype
OnpeneneHne TPUTOHOMETPUICCKIX bubmorexa [IOK
1 - o o 1 luenens https://m.edsoo.ru/8al424
¢bynkuii yrmos ot 0° mo 180 be
2 DopmyJibl TPUBEACHUS 1 IHenens
but6mmoreka [IOK
3 Teopema KOCHHYCOB 1 2 Henens https://m.edsoo.ru/8a1433
6¢
4 Teopema KOCUHYCOB 1 2 Henenst
bu6mmoreka [IOK
5 Teopema KOCHHYCOB 1 3uenens | https://m.edsoo.ru/8al42d
Se
but6mmoreka [IOK
6 Teopema cuHyCOB 1 3 Hegens https://m.edsoo.ru/8al42e
8a
7 Teopema cCHUHYCOB 1 4 nenens
8 Teopema cCHUHYCOB 1 4 nenens
HaxoxneHnue 1ivH CTOpOH U bubmuorexa LIOK
9 BCIHUMH YISO TpeYrOThHIKOB 1 5 mepens le)tps://m.edsoo.ru/ 8a1430
but6mmoreka [IOK
10 Pemenue TpeyroasHUKOB 1 5 mepens https://m.edsoo.ru/8al42a
c0
11 Pelienue TpeyroibHUKOB 1 6 Heaens bubmmorexa HOK
https://m.edsoo.ru/8al42a
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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

c0

bu6mmoreka [IOK

12 Pemienue TpeyronbHUKOB 6 Henens https://m.edsoo.ru/8al42a
c0
but6mmoreka [IOK
13 Pemenue TpeyroasHUKOB 7 Henens https://m.edsoo.ru/8al42a
c0
IIpakTHYecKoe IPUMEHEHNE TEOPEM bubmmorexa LOK
14 P p p 7 "Henenst https://m.edsoo.ru/8al42c
CHUHYCOB ¥ KOCHHYCOB 3c
15 [TpakTHYecKkoe MPUMEHEHHE TEOPEM 8 Henens
CUHYCOB ¥ KOCHHYCOB
KonTtponbHas paboTa o Teme bubmorexa [IOK
16 " p p " 8 Hepens https://m.edsoo.ru/8a1439
Pemuienue TpeyroabHUKOB 2a
bubmunoreka LIOK
17 [TonsiTie 0 mpeoOpa3zoBaHUH TTOAO0US 9 Henens https://m.edsoo.ru/8al43a
b0
COOTBETCTBEHHLIE DIIEMEHTHI Bubmorexa HOK
18 9 Henens https://m.edsoo.ru/8a143d
MoA00HBIX (puryp od
COOTBETCTBEHHLIE DIIEMEHTHI
19 10 Henensa
Mo00HBIX (puryp
e e s BiGores 10K
20 A, Teop P . 10 memensa | https://m.edsoo.ru/8a1440
OTPE3KOB CEKYIIHX, TEOPEeMa O 66
KBaJ[paTe KacaTeJIbHOU -
Teomeus o ot e SuSmorra 0K
21 A, P p a1 11 menensa | https://m.edsoo.ru/8al441

OTPE3KOB CEKYIIUX, TEOpeMa o
KBaJ[paTe KacaTeIbHOU

a4
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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/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

Teopema 0 IpOM3BEICHUHN OTPE3KOB
XOpJI, TeoOpeMa O MPOU3BEICHUH

but6mmoreka [IOK

22 11 wenensa | https://m.edsoo.ru/8a1442
OTPE3KOB CEKYIIUX, TeOpeMa o da
KBaJ[paTe KacaTeJIbHOU -
IIpuMenenue TeopeM B pelICHUU Bubmorexa HOK

23 P P p 12 memensa | https://m.edsoo.ru/8al43f
F€OMETPUUYECKHX 3a7a4 06
IIpuMenenue TeopeM B pelICHUU Bubmorexa HOK

24 P P p 12 menensa | https://m.edsoo.ru/8al1443
T€OMETPUUYECKHX 3a7a4 fo
IIpuMeneHnue TeopeM B pelICHUU Bubmorexa HOK

25 P P p 13 memensa | https://m.edsoo.ru/8al445
TEOMETPUUYECKHX 3a7a4 73
Koo i e Bumorera LOK

26 peodp A ) 13 menensa | https://m.edsoo.ru/8al447
Mertpuueckre COOTHOLIEHHUS B a8
OKpPYXHOCTH" -
OnpeneneHne BEKTOPOB. bubmuoteka [JOK

27 Ou3NUeCcKuil 1 reOMETPHUUECKUI 14 nenens | https://m.edsoo.ru/8a1449
CMBICJT BEKTOPOB 60
Cio)KeHne U BEIYUTAaHHE BEKTOPOB bubmmorexa LOK

28 POB, 14 wenensa | https://m.edsoo.ru/8ald44a
YMHOXKEHHE BEKTOpa Ha YUCIIO 3c
Cio)KeHne U BEIYUTAaHHE BEKTOPOB bubmmorexa LOK

29 POB, 15 wenensa | https://m.edsoo.ru/8al44d
YMHO>KEHHE BEKTOpa Ha YUCIIO )
CrokeHue ¥ BBIUUTAHUE BEKTOPOB,

30 15 Henensa
YMHO>KEHHE BEKTOpa Ha YUCIIO

31 Pa3nosxeHue BeKTOpa 10 AByM 16 Henens
HEKOJUTMHEAPHBIM BEKTOpaM

32 Koopaunartsl BekTopa 16 Henena bubmuorexa LIOK

https://m.edsoo.ru/8al44f
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https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a1442da
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

be

CkansipHOE MTPOU3BEJICHHE BEKTOPOB,

bu6mmoreka [IOK

33 €ro MPUMEHEHHUE /ISl HaXO0XKICHUS 17 nenens | https://m.edsoo.ru/8al453
JUTMH U YTJIOB 9¢
CxanspHOe MPOU3BEICHUE BEKTOPOB, bubnuoteka [JOK
34 €ro MPUMEHEHHUE /ISl HaXO0XKICHUS 17 nenens | https://m.edsoo.ru/8al455
JUTMH U YTJIOB Oe
Pemenwne 3aga4 ¢ TOMOIIBIO bubmmorexa HOK
35 a = 18 memens | https://m.edsoo.ru/8al44c
BEKTOPOB 3a
Pemenwne 3aga4 ¢ MOMOIIBIO bubmmorexa HOK
36 a = 18 memens | https://m.edsoo.ru/8al1458
BEKTOPOB
c4
37 [TpMeHEeHUEe BEKTOPOB IS PEIICHUS 19 Henes
3a1a4 GU3UKU
KonTtponbHas paboTa o Teme bubmorexa [IOK
38 " p " p 19 memens | https://m.edsoo.ru/8al45b
Bexkrtopsl 08
39 JlexapToBbI KOOPIMHATHI TOUEK Ha 20 Henens
TIOCKOCTH
but6mmoreka [IOK
40 YpaBHEeHHE MPSMOIA 20 memenst | https://m.edsoo.ru/8al45¢c
48
41 YpaBHEeHUE NPSIMOit 21 nenens
bu6mmoreka [IOK
42 VYpaBHEHUE OKPYKHOCTH 21 menens | https://m.edsoo.ru/8al1463
Sa
KoopauHaTel TOYCK TIepeceYeHHUs bubmorexa I[IOK
43 P P 22 mepenst | https://m.edsoo.ru/8a1466
OKPY>KHOCTH ¥ MIPSIMOM 20
44 Meto KOOpauHAT NMPU PEIICHUN 22 uenens
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https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
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

TCOMETPHUICCKUX 3aay,
MPAKTUYCCKUX 3aaa4

Meroz KOOpAUHAT IPU PELLICHUN

45 reOMETPUYECKUX 3aj1ay, 23 wenens
MPAKTUYECKHX 3a7a4
Meroz KOOpAUHAT IPU PELLICHUN
46 FeOMETPUYECKUX 3aj1ay, 23 wenens
MPAKTUYECKHX 3a7a4
KonTtponsHas pabora o teme Bu6muotexa [JOK
47 " JlekapTOBBI KOOPJAMHATHI HA 24 wenens | https://m.edsoo.ru/8al46e
mIockoctu" Oe
b < bubmunoreka LIOK
48 PABIILHBIC MHOTOYTOTILHHIH, 24 wenens | https://m.edsoo.ru/8al46f
BBIYHCIIEHHUE UX DIIEMEHTOB da
bubmunoreka LIOK
49 Yucno n. J[mmHa OKpY)KHOCTH 25 menens | https://m.edsoo.ru/8al1472
c8
bubmunoreka LIOK
50 Yucno . JImuHa OKpY>KHOCTH 25 wegens | https://m.edsoo.ru/8al471
4c
51 JlnuHa yru OKpyKHOCTH 26 Henens
bubmunoreka LIOK
52 Pannannas mepa yria 26 genens | https://m.edsoo.ru/8al471
4c
bubmunoreka LIOK
53 [Tnomans Kpyra, CeKTOpa, CeTMEHTa 27 wenens | https://m.edsoo.ru/8al474
26
bubmunoreka LIOK
54 [Tnomans Kpyra, CeKTOpa, CerMEHTa 27 wenens | https://m.edsoo.ru/8al477
50
55 [lnomane kpyra, cEKTOpa, CErMEHTa 28 megens | bubmmoteka [HOK
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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/8al477
50

bubmunoreka LIOK

56 [NoHsATHE O ABMKEHUH IUIOCKOCTH 28 menemns | https://m.edsoo.ru/8ald7c
82
bubmunoreka LIOK
57 [TapannenbHBIN IEPEHOC, TOBOPOT 29 menens | https://m.edsoo.ru/8al47f
16
bubmunoreka LIOK
58 [TapannensHBIN IEPEHOC, TOBOPOT 29 menens | https://m.edsoo.ru/8al47f
16
59 [TapamienbHbIN IEPEHOC, TOBOPOT 30 negens
60 [TapamienbHbIN EPEHOC, TOBOPOT 30 negens
IIpumeHeHne JBUXKEHUN TIpU bubmorexa [IOK
61 P A p 31 "wenenst | https://m.edsoo.ru/8a1480
pelIeHnu 3a1au )
KontponsHas pabora mo Temam
62 "[IpaBuIbHBIE MHOTOYTOJILHUKH. 31 "Hepens
OKpyXHOCTb. /[BH>KEeHMSI TIIOCKOCTH"
chcrevaisasu swai, Hswcper Bubmrorexa LIOK
63 1 ) P 32 wenens | https://m.edsoo.ru/8al485
TEOMETPHYECKUX BEITHYUH. 24
TpeyroabHUKH =
i — uborera LIOK
64 ! ’ 32 menmens | https://m.edsoo.ru/8al486
[TapannenbHble U IEPIIEHIUKYISIPHBIC 50
psIMbIE =
[ToBTOpeHnue, 060061ICHNE,
CHUCTEMAaTU3aIs 3HaHUH.
65 OKpyXHOCTb U KPYT. 33 negens

['eomeTpuyeckure nocTpoeHus. Y Tibl
B OKPY>KHOCTH
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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/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

[ToBTOpEeHme, 0600IIECHNE,
cucTeMaTu3anusd 3HaHu. Briicanurie

66 1 33 negens
Y ONTUCAHHBIC OKPYKHOCTH
MHOTOYTOJTbHUKOB
bubmunoreka LIOK
67 HroroBast koHTpOIBHAs paboTa 1 34 nenens | https://m.edsoo.ru/8a1489
20
68 [ToBTOpeHwme, 0606H1€H1fe, 1 34 nenens
cHCTeMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME
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https://m.edsoo.ru/8a148920
https://m.edsoo.ru/8a148920

IMPOBEPAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHOH ITPOT'PAMMBI

7 KJIACC

Kon

NPOBEPSIEMOro
pe3yJibTaTa

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

6

I'eomeTpus

6.1

Pacno3naBaTh M3ydeHHbIE TeOMETpUYecKue (UTYpHI, ONMPEAENATh UX
B3aMMHOE PpACIOJIOXKEHHE, M300pakaTb TeOMETpUYECKHE (UTYPHI,
BBIMOJHATh YEPTEXKU IO YCIOBUIO 33haud. M3MepsaTh JHHEHHbIE U
YIJI0BbI€ BEIUYMHBI. Penats 3aaun Ha BBIYMCIEHUE JUIMH OTPE3KOB U
BEJIMYMH YTJIOB

6.2

Jenatb rpy0Oyr0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH IPEAMETOB B
peambHOM JKU3HHU, pa3MEpoB MPHUPOIHBIX OOBEKTOB. Paznnuarh
pa3Mepbl ITUX 00BEKTOB 110 MOPSIKY BETHYUHBI

6.3

CTpouTh 4epTeXH K T€OMETPUUECKHUM 3a/1a4am

6.4

[Tonb30BaTbcs NMpU3HAKAMH PABEHCTBA TPEYrOJbHUKOB, UCIOJIb30BaTh
NPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJILHUKOB MIPU PELICHUN
3a1a4

6.5

[IpoBoaMTH  JOTMYECKHE  PACCYKIEHUS  C  HCIOJb30BaHUEM
TEOMETPUUECKUX TEOPEM

6.6

[Tonws3oBatbCst IIpU3HAKaAMU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBONCTBOM MEIMAHBI, IIPOBEAEHHOW K THIIOTEHY3€
IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA, B PEICHUU T€OMETPUYECKUX 33124

6.7

OnpenensaTs NapauleabHOCTh MPSMBIX C IOMOIIBIO YIJIOB, KOTOPbIE
oOpa3zyer ¢ HUMHU cekymiasd. OnpenensaTs NapaiebHOCTh MPSAMBIX C
IIOMOILBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOM INPSMOM 10 TOYEK
JPYror NpsMoi

6.8

Pemate 3amaun Ha kieTyaToi Oymare

6.9

[IpoBOoAMTHL BBIYMCICHUS M HAXOJUTh YHUCIOBbIE U OYKBEHHBIE
3HAQUYEHHUS YIJIOB B TEOMETPUYECKUX 3a/Jadyax C MCHOJIb30BAaHUEM
CYMMBI YTIJIOB TPEYTOJIBHUKOB U MHOTOYI'OJBHHKOB, CBOWCTB YTJIOB,
00pa3oBaHHBIX TMPHU TEPECEUYCHUU JABYX MMAPAIICIBHBIX MPSMBIX
cekynie. Pemarh npakTudeckre 3a/1auyu Ha HaXOXKJEHUE YTIIIOB

6.10

Brnanerp MOHATHEM TEeOMETPUYECKOTO MECTa TOYEK. YMETh
ornpeneniaTh OUCCEKTPUCY yria M CEpeIUHHBIA MEepHeHIUKYIIp K
OTPE3KY KaK TeOMETPHUYECKHNE MECTa TOUEK

6.11

@opMyIUpOBaTh ONPEIECNICHUS OKPY)KHOCTH M Kpyra, XOpIbl H
JaMeTpa OKPYXXHOCTHM, IIOJb30BaTbCs HUX CBOMCTBAaMHU. YMEThb
IIPUMEHSATh 9TU CBOWCTBA IIPU PEIICHUN 33]a4

6.12

BrnaneTs MOHSATHEM OINMCAHHOW OKOJIO TPEYroJbHUKA OKPY>KHOCTH,
yMeTb HaxoiauTh e€ 1eHtp. llonp3oBarbes (akraMm O TOM, UTO
OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA MTEPECEKAIOTCS B OJHON TOYKE, M O
TOM, 4YTO CEPEAUHHBIE MEPIEHIUKYIAPBI K CTOPOHAM TPEYrOIbHHUKA
MEPECEKAIOTCS B OJTHOM TOUYKE
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6.13

Bnagers mnoHATHEM KacaTelnbHOW K OKPYXKHOCTH, IIOJIb30BaThCS
TEOPEMOM O IIEPIEHIUKYISAPHOCTH KacaTelIbHOM U  paauyca,
IIPOBEAEHHOTO K TOUKE KaCAHMS

6.14

[Tonb30BaTbcs MPOCTEHIIMMU T'€OMETPUUYECKUMHU HEpPAaBEHCTBaMH,
MOHUMAThH UX MPAKTUYCCKUN CMBICIT

6.15

[IpoBOAUTH OCHOBHBIE T€OMETPUYECKUE IOCTPOCHUSI C IMOMOIIbIO
HUPKYJIA U JIUHEHKHU

8 KJIACC

Kon
NpoBepPsieMOro
pe3yJjbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

6

I'eomerpus

6.1

Pacno3HaBaTh OCHOBHBIE BH/IBI I-IGTBIpéX}’l“O.HbHI/IKOB, HnX 3JICMCHTHI,
MIOJIb30BAaThCSI X CBOMCTBAMH IpU pCHICHUN T'COMETPUUCCKHX 3aa4

6.2

[IpuMeHATh CBOWMCTBa TOYKH IIEPECEYCHUS MeIuaH TPEYTroJIbHUKA
(eHTpa Macc) B pelieHu  3a1a4

6.3

Brnagers nonsTHEM cpenHEH JIMHMM TPEYroJIbHUKA U TpaleLUH,
IPUMEHATh HUX CBOMCTBA IPU PEIIEHUM TIE€OMETPUYECKHX 3ajad.
ITons3oBarbes Teopemoit Paneca U TEOPEMOU O NMPONOPLUOHATIBHBIX
OTpe3Kax, IPUMEHATh UX JUIsl PEIICHUs MPAKTUYECKUX 33]a4

6.4

[IpuMmeHsTh TNpU3HAKK TMOAOOUS TPEYrOJIbHUKOB B  PELICHUU
r€OMETPUUYECKHX 3a7a4

6.5

[Tons3oBaTbesa Teopemoit [Iudaropa i pemeHnss reOMEeTPUIECKUX U
IPAKTUYECKUX 3a7ad. CTpouTh MaTEMATHYECKYK0 MOJCIb B
IIPAaKTUYECKUX 3a7a4ax, CaMOCTOSTENBHO JAENIaTh YePTEX U HAXOAUTh
COOTBETCTBYIOIINE JJINHBI

6.6

Bnaners moHsTHsIMM CHHYCa, KOCHHYyCa W TaHI€HCa OCTpPOTO yria
MPSIMOYTOJIBHOTO TpeyroyibHUKA. [lonb30BaThCsi 3TUMH TMOHATUSIMHU
JUISI pEIICHUs MPAKTUYECKHX 3a]a4

6.7

Beraucisate  (pa3nuuHbIME  CrIOCOOaMHU) TUIOMIAAL TPEYrOJbHUKA |
IUIOINAAX MHOTOYTONBHBIX (uryp (monb3ysch, rae HeoOX0IuMo,
KaJIbKYyJISITOpOM). [IprMEHSATh TOJTyYeHHBIE YMEHHUS B MPAKTHUYECKUX
3aJauax

6.8

Bitagers MOHATHAMY BIMCAHHOTO U LEHTPAJIBHOIO YIila, UCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX YIJIaxX, yrjaax MEXIy XOpAaMH (CEeKyILUMH) U
yrile MeXxAy KacaTeJIbHOM W XOPAOH IIPU PELICHUU I'€OMETPUYECKHUX
3aja4

6.9

Bnanersp NOHATHEM ONMCAHHOIO YETBIPEXYTOJIbHUKA, INPUMEHATH
CBOMCTBA OIIMCAHHOT'O YETHIPEXYTOJbHUKA IIPU PELICHUU 33134

6.10

IIpuMeHATH IONMy4YEeHHBbIE 3HAHUSA Ha IPAaKTUKE — CTPOUTH
MaTeMaTHYECKUe MOJENU JUIs 3a/la4 pealbHOW XKU3HU U TPOBOIHTH
COOTBCTCTBYIOIIIHC BBIYUCIICHUSA C NMPUMCHCHUCM HOI[OGI/I}I n
TPUTOHOMETPHH (TTOJB3YACH, T/I€ HEOOXOIMMO, KaTbKYIISITOPOM)

9 KJIACC
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Kon

MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMHM OCTPBIX YIJIOB, HAXOAMUTH C UX
IIOMOILBIO  PA3JIMYHbIE 3JIEMEHTHl MPSIMOYIOJIbHOIO TPEYrOJIbHUKA
(«perieHne  TPSAMOYTOJNBHBIX — TPEYroJbHUKOB»). Haxomuts (¢
IOMOIIBIO KaJIbKYJISITOPA) JUIMHBI U YIJIBbI JUIs HETaOJIMYHbBIX 3HAYEHUI

6.2

[Tonb30BaThCs bopmynamu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKAECTBOM JJII HAXOXIACHUS COOTHOLIECHUMN
MEXJ1y TPUTOHOMETPUYECKUMU BEJIMYUHAMU

6.3

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAaXOXKICHUS
Pa3IUYHBIX JIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYTrOJbHUKOBY),
IIPUMEHATh UX NIPU PEIICHUU T€OMETPUYECKHX 33a4

6.4

Brnagers moHsATHAMH TpeoOpa3oBaHUs IOA00MS, COOTBETCTBEHHBIX
3JIEMEHTOB TOJ00HBIX ¢uryp. Ilomp3oBarbes cBOMCTBaMHU 1MOa00Us
IPOU3BONIBHBIX (PUTYp, YMETh BBIYHCIATH JJIMHBI U HAXOTUTH YIIIBI Y
noao0HbIX (uryp. IlpuMeHsTH CBOIicTBa MOJOOHMS B NMPaKTHYECKUX
3a1a4ax. YMeTh TPHBOAUTH TNPUMEPHl NOAOOHBIX QHUTYpD B
OKpY’KaIOIIeM MUpE

6.5

[Tons30BaThecst TeopeMaMu O TMPOU3BEACHUM OTPE3KOB XOpA, O
IPOM3BEIEHNN OTPE3KOB CEKYIINX, O KBapaTe KacaTelbHON

6.6

[lonp30oBaTbcs  BEKTOpPAMM, IOHUMATh HUX TIEOMETPUYECKUN U
¢u3uUecKkuil CMBIC, MPUMEHATh MX B PEHICHUH T'€OMETPUYECKUX U
¢usnueckux 3amad. [IpuMeHSATH CKaNsipHOE MPOU3BEACHHUE BEKTOPOB
JUISl HAXOXKJEHUS JUIMH U YTJIOB

6.7

ITonp30BaThCs MCETOOM KOOpAMHAT Ha IUIOCKOCTHU, IPUMCHSATHL €TI0 B
PEIICHHUHU T'COMCTPUYCCKUX U MPAKTUYCCKUX 3aaa4

6.8

Brmagetp NOHATUSAMH  NPaBUIBHOTO  MHOTOYIOJIBHMKA,  JUJIMHBI
OKPYXHOCTH, JUIMHBI AYT'M OKPY)KHOCTHM U paJUaHHONM Mephl YIJa,
YMETh BBIUMCIATH IO Kpyra M ero u4acred. IIpumensts
II0JIyYE€HHBIE YMEHHMSI B IPAKTUYECKUX 3a/1a4ax

6.9

Haxoaute ocu uiu HEHTPBI CUMMETPUH QUTYP, TPUMEHSTH ABHKCHUS
IUIOCKOCTH B MPOCTEHUINNUX CIyYastxX

6.10

[lpumMeHATh TMONMy4YEeHHBIC 3HAHUS HA TPAKTHKE — CTPOUTH
MaTeMaTHYeCKUe MOJENU JUId 3a/lady peaybHOW XKU3HU U TPOBOIHUTH
COOTBETCTBYIOIIME BBIYMCICHUS C TPUMEHEHHEM TIOA00uS W
TPUTOHOMETPUYECKUX (YHKIMHA (MONB3YysACh, TA€ HEO0OXOAUMO,
KaJIbKYJIATOPOM)

IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblil JJIEMEHT COIePKAHUSA
6 I'eomeTpus
6.1 HauanbHbie moHsATHS reoMeTpun. Touka, npsimasi, OTpe3oK, Jiyd. Yrou. Buas
' yrioB. BeprukanbHble W CMexHbIE yriabl. buccekrpuca yrna. Jlomanas,
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MHOroyroJjbHUuK. [lapamiensHocTh U epreHUKYIIPHOCTD MPSIMBIX

Cummerpuunble  (urypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHH.

6.2 IIpuMepsl CHMMETPHUH B OKPYKAOLIEM MUPE

6.3 OcCHOBHBIE TIOCTPOEHMSI C IOMOLIbIO LUPKYJIS M JIMHEHKU. TpeyrojabHUK.
BricoTa, Mennana, OuccekTpuca, ux CBOMCTBA

6.4 PaBHOOenpeHHBII W  PAaBHOCTOPOHHUU  TpeyroidpHUKU. HepaBeHCTBO
TpPEYroJIbHUKA

6.5 CpoiicTBa W TpHU3HAKU paBHOOEIPEHHOro TpeyroidpHUKa. [Ipu3HaKH
PaBEHCTBA TPEYTOJIbHUKOB

6.6 CBolicTBa U MPU3HAKU NapajuiebHBIX NpsiMbIX. CyMMa yIiIOB TPEYTOJIbHHKA.
BHewnue yripl TpeyrojbHUKa
[IpsmoyronpHblii  TpeyroapHUK. CBONCTBO MEAHMaHbl MPSIMOYTOJIBHOIO

6.7 TPEYroJIbHUKA, TPOBEAEHHOM K TunoreHy3e. lIpu3zHaku paBeHcTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. IIpSIMOYTONIbHBIN TPEYTOJIbHUK C YIJIIOM B
30°
HepaBeHcTBa B reoMeTpHM: HEPaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O

6.8 JUIMHE JIOMaHOW, Teopema o OonblieM yrie © OoJblleil  cTopoHe
TpeyroybHUKA. [lepnenauKynsp v HaKJIOHHAs

6.9 I'eomeTpuyueckoe Mecto TOYeK. buccekTpuca yrina ©  CepeaUHHBIN
NEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUYECKHE MECTA TOUEK
OxkpyXHOCTb W Kpyr, XopAa M JuaMeTp, HUX CBoiicTBa. BzaumHoe

6.10 pacmojioKeHUe OKpPYKHOCTH | npsamoil. KacarenpHas u cekymas K
OKPYXHOCTHU

6.11 OxpyKHOCTb, BHUCaHHas B yroj. BmucaHHas W omucaHHas OKpPYXHOCTH
TPEYroJIbHUKA

8 KVIACC
Kon IIpoBepsieMblil 3JIEMEHT CO/IepPsKAHUSA
6 I'eomeTpust

6.1 UYersipéxyroabHuku. [lapannenorpamMm, ero npu3Haku U CBOMCTBA

6.2 [TpssMOyTONBHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA

63 Tpaneuus, paBHOOOKast Tpamnenus, e€ cBoiicTBa u mpusHaku. [IpsmMoyroabHast
Tpaneuus

6.4 Meron yaBoenust meauansl. LlenTpansHas cumMmerpus. Teopema Daneca u
TEOpeMa O MPONOPLHUOHAIBHBIX OTPE3KaX

6.5 CpenHue TMHUM TpeYrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

6.6 [TomoGue TpeyroabHUKOB, Kod(hdumuent noxodus. [IpusHaku mnOAOOUS
TpeyroJabHUKOB. [IprMenenne nogo0us npu pereHny NPpakTHYeCKuX 3a1a4d

6.7 @opmynbl A8 IUIOIIAAW TPEYrojibHUMKA, NapajienorpamMma, pomba u
Tpaneuuu

6.8 CpoiicTBa miomazaeii reomerpuueckux ¢uryp. OTHOIIEHHE TUIOIIAAEH
o100HbBIX puryp

6.9 Brruncnenne mionagei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl I[ludaropa mpu pemeHUN
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IMPAKTUYCCKHUX 3a1a4d

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIjia MPSMOYTOJBHOTO TPEYTOJIbHHKA.

6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. [pUrOHOMETpUYECKUE
¢byakumm yrios B 30°, 45° u 60°
6.12 Brnucannesie W 1EHTpadbHBIE YIUIBI, YrOJ MEXIY KacaTelbHOW W XOPAOM.
VYTIIbl MEXAY XOpIaMU U CEKYLITUMU
6.13 BrycaHHbIe M ONIMCAaHHBIE YETHIPEXYTOJIbHUKHI
6.14 B3aumHoe pacnonoxeHue IBYX OKpyxkHocTedl. KacaHue OKpyXHOCTEH.
) OO6mme KacaTenbHBIE K IBYM OKPYKHOCTSIM
9 KJIACC
Kon IIpoBepsieMblil 3JIEMEHT COIepP/KAHUSA
6 I'eomeTpust
6.1 Cunyc, xocunyc, TaureHc yriaos ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXJ1eCTBO. DOPMYIIBI IPUBEACHHUS
Pemienue tpeyronbHukoB. Teopema KOCMHYCOB M Te€OpemMa CUHYCOB. Pelienue
6.2 IIPAKTUYECKUX 3aJad C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 ITpeobpazoBanne mogodus. [logodre COOTBETCTBEHHBIX 2JIEMEHTOB
6.4 Teopema o npou3BeeHUH OTPE3KOB XOpJ1, TEOPEMBI O IPOU3BENCHUH OTPEKOB
CEKYILUX, TEOPEMA O KBaJpaTe KacaTeJbHOU
Bekrop, mmmHa  (MOIynb) — BEKTOpA,  COHAIPABICHHBIE  BEKTOPHI,
6.5 MPOTUBOMOJIOKHO HANpaBl€HHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpAlLlMU HAJl BEKTOpamMH. Pa3znokeHue BeKTopa 1o AByM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CkansipHOe MpPOU3BEICHHE BEKTOPOB, MPUMEHEHHUE IS
HAXO0XACHUS JUIMH U YIJIOB
JlexapToBbl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHUS NPAMOU U OKPYKHOCTU B
6.7 KOOpJMHATaX, MEPECEUCHUE OKPY>KHOCTEN U MPAMBIX. METOI KOOPAUHAT U €Tr0
IIPUMEHEHNE
6.8 IIpaBriIbHBIE MHOTOYTOJIBHUKH
6.9 JlinHa OKPYKHOCTH. I'panycHas u paguanHas Mepa yria, BBIYACICHUE JUIMH IyT
OKpPYKHOCTEHN
6.10 [lmomane kpyra, ceKTopa, CErMeHTa
6.11 JIBU>KeHHsI TUIOCKOCTH W BHYTPEHHHE CHUMMETpUM ¢(uryp (3reMeHTapHbIe

npeacrasienus). [lapamnensusiii nepenoc. [loBopor
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IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJLHOM ITPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaAHNS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOT'O
o0u1ero oopazoBanust Ha ocHoBe PI'OC

YMeHue OonepupoBarbh IOHATUSMU: MHOXKECTBO, IOAMHOKECTBO,
olepanuu HaJ MHOMKECTBAMH; YMEHHME OIEPUPOBATh IOHATHIMMU:
rpad, cBs3HBIA Tpad, AepeBo, UK, TPUMEHSATh HUX TNPH PEIICHUH
3ajjay; yMEHUE UCIO0Ib30BaTh rpauueckoe MpecTaBlIeHNe MHOXKECTB
JUIsL OIIMCAHMS peajbHBIX MPOLECCOB U SIBIICHUH, NPU PELIEHUU 3aJa4
U3 APYrMX y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATHSAMH: ONpPENEICHHUEe, aKCHOMa, TEOpeMa,
JIOKa3aTelIbCTBO; YMEHUE PAclOo3HAaBaThb HWCTUHHBIE U  JIOXKHBIC
BBICKA3bIBAaHUS, NPUBOJUTH HPUMEPHl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS M OTPHIIAHUS BHICKA3bIBAHUN

YMeHue onepupoBaTh NOHATUSAMHU: HATYPAIBHOE YHUCIO, IIPOCTOE U
COCTaBHOE 4YWCJIO, JEJIMMOCTb HATypalbHBIX 4YHCEJ, IPU3HAKU
JETUMOCTH, LIEJ0€ YUCIIO0, MOAYJb YHCa, OOBIKHOBEHHAs ApOOb H
JecaTu4Has JpoOb, CTAaHIAPTHBIA BUJ YMCIA, PALMOHAIBHOE YHUCIIO,
UppalMOHAIBHOE YHWCIO, apu(MeTHUYeCKUid KBAJApPATHBI KOPEHb;
YMEHHME  BBIIOJHATH JEHUCTBUS C  4YHCIAMH, CpPaBHHUBATh U
YHOpAIOYMBATL YUCIA, IPEACTABIATH 4YHUCIA HAa KOOPAMHATHOMU
OPSIMOM, OKPYIVISATh YHUCJIA; YMEHHE JeIaTb INPUKUIKY W OLEHKY
pe3ysbpTaTa BEIYUCICHUN

YMeHue omnepupoBaTh MOHATUSMHU: CTENEHb C LEJNbIM IOKa3aTeseM,
apupMETHYCCKII KBaJIpaTHBI KOPEHb, MHOTOWICH, anreOpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTENEHH
OoJibIlle €AMHUIIBI; yYMEHHE BBIMOJNHATH pacyérel 1o (opmynam,
npeoOpa3oBaHusl IENbIX, JAPOOHO-PAlMOHAIBHBIX BBIPAKCHUA U
BBIPDAKXECHUI C KOPHSAMH, Pa3IoKEHHE MHOTOWICHA Ha MHOMKHUTENH, B
TOM 4YHCJIE€ C HCIOJIb30BaHUEM (OPMYIT pPa3HOCTH KBaJpaTOB H
KBaJIpaTa CyMMBI U pa3HOCTH

YMeHne onepupoBaTh NOHATUSAMHU: YHCIOBOE PABEHCTBO, YPABHEHHE C
OIHOM IIEPEMEHHOHM, YHCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
NIEPEMEHHOM; YMEHUE penlaTh JUHEHHbIE U KBAJApPATHBIC YPABHEHUS,
NpOOHO-pallMOHATILHBIE YPABHEHUS C OIHOM TEPEMEHHOM, CHUCTEMBI
JIBYX JIMHEHWHBIX YPAaBHEHUW, JTUHEWHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE M JPOOHO-pallMOHAIbHBIE HEPAaBEHCTBA C  OJHOHU
MIEPEMEHHOM, B TOM YHUCJE MPU PEIIECHUHN 33]1a4 U3 IPYTUX MPEIMETOB
U TPaKTUYECKUX 3aJad; YMEHHUE HCIIOJIb30BaTh KOOPAMHATHYIO
OpsIMyI0O M KOOPJIMHATHYIO IJIOCKOCTh ISl M300pa)KeHHsl peleHuit
YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATHAMU: QYHKIMA, Tpapuk QYHKIUH, HYIH
GyHKIHH, POMEXKYTKH 3HAKOIOCTOSHCTBA, HIPOMEXYTKH
BO3pacTaHMs, yObIBaHUS, HaWOOJbIIEE M HAUMEHbIIEC 3HAYCHUS
byHKIIH; yMEHHE OIIEpUPOBATH HOHATHAMHU: npsmMast
NPONOPLHUOHATIBHOCTD, JUHEHHas (QYHKIUS, KBaapaTu4yHas (yHKIHA,
oOpaTHass TPOMOPIIMOHAILHOCTh, Mapaboiyia, TUrepOosia; yMEHHE
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CTpouTh rpaduku HYHKIHMHA, KCTIOIB30BaTh TPa(UKH ISl OTIPECIICHUS
CBOWCTB MPOIIECCOB M 3aBUCUMOCTEH, ISl pEIICHUS 3a1a4 U3 APYTUX
y4eOHBIX TIPEAMETOB W PEATbHOW IKM3HH, YMEHHE BBIPAXKATh
q)OpMy.HaMI/I 3aBUCHMMOCTU MCIKAY BCIIMYNHAMU

YMeHue OIIEpUPOBATh MTOHATUSIMH: IIOCJIEI0BATEIbHOCTD,
apupMeTryeckass M TEOMETpUYEcKass  INPOrpeccHH;  yYMEHHE
UCIIOJIb30BaTh CBOICTBA MOCIEAOBAaTENbHOCTEH, (HOPMYIBI CYMMBI U
o01Iero 4jieHa MpH pelleHUuH 3a4ad, B TOM YHCIe 33had U3 APYrux
y4eOHBIX IPEMETOB U PeaTbHOMN KU3HU

YMeHue pemarb 3a7a4d pa3HbIX THUIIOB (B TOM YHCIIE HA MPOIEHTHI,
JIONM M YacTH, JBWXKEHHE, paboTy, IIeHy TOBapOB M CTOMMOCTH
MOKYTIOK U yCIYT, HAaJIOTH, 33Ja4i U3 00JIacTH yIpaBIeHUS JTNIHBIMU U
ceMeiHbIMU  (UHAHCAMM); YMEHHE  COCTaBJSTH  BBIPAKEHUS,
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl MO YCJIOBHUIO 3a/auH,
UCCJIEIOBATh MOJyYEHHOE PELICHHE U OLEHUBATh MPaBAOINOJI00HOCTh
MOJIYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATHAMH: (UTypa, TOUYKA, OTPE30K, MpsMas,
JTyd, JIOMaHasi, yroJl, MHOTOYT'OJIbHUK, TPEYTOJIbHHUK, paBHOOEAPEHHBIN
U PaBHOCTOPOHHHH TPEYrOJbHUKH, NPSMOYTOJbHBIA TPEYTOJIbHUK,
MequaHa, OMCCEKTpHCa M BBICOTA TPEYrOJIbHUKA, YETHIPEXYTONbHUK,
napajjieniorpaMM, pomMO, TNPSMOYTOJbHUK, KBaJpaT, Tpamlelus;
OKPYXXHOCTB, KPYyT, KacaTelbHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH
¢urypamu; ymeHue pemarb 3ajauyd, B TOM YHCIIE U3 MOBCETHEBHOMN
KHW3HM, HA HAXOXJCHHE I'€OMETPUYECKUX BEIHYMH C HPUMEHEHHEM
U3YYEHHBIX CBOMCTB UTYp U (haKkToOB

10

YMeHue omnepupoBaTh IMOHATHSAMU: PaBEHCTBO (UTYpP, PABEHCTBO
TPEYrOJbHUKOB; IMapauIeIbHOCTh W TEPICHINKYISIPHOCTh TIPSMBIX,
Yroll MEXAy NpsAMBIMHM, IEPHEHAUKYISAP, HAKIOHHAsA, IIPOEKIUs,
noao6ue Guryp, moJg00HbIE TPEYTOJbHUKH, CHMMETPUSI OTHOCUTEIILHO
TOYKM U INPSIMOW; YMEHHE DPACIlO3HABATh PABEHCTBO, CUMMETPHUIO U
nogobue Guryp, mapaieIbHOCTh M TEPIEHIUKYISIPHOCTD MPSMBIX B
OKPYKAIOIIeM MUPE

11

YMeHue onepupoBaTh NOHSTUSAMM: JJIMHA, PAcCTOSHUE, Yo
(BemMYMHA yria, CHHYC U KOCHUHYC yIJia TPEeYrojbHHUKa), IJIOLIA/b;
YMEHHUE OLIEHUBATh pa3Mephl MPEeIMETOB U OOBEKTOB B OKPYKaIOLIEM
MUpE; yMEHHE TpUMEHATh GOpMyNbl MEepUMeTpa M IUIOIAIN
MHOT'OYTOJIbHUKOB, JJIUHBI OKPY)KHOCTH M IUIOMIAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajuleNielIuIela; YMEHHUE NPUMEHATh IPU3HAKU
pPaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TpPEYroJIbHHKA,
teopemy Iludaropa, TpuUroHomeTpuueckue COOTHOUICHHS  JIs
BBIUMCJIEHMS JUIMH, PACCTOSIHUY, IJI0OIAAeH

12

YMmenue u3zo0pakaTh IUIOCKME (UIyppl W UX KOMOWMHAIUH,
IPOCTPAaHCTBEHHbIE (UTYPHI OT PYKH, C TIOMOIIBIO YePTEKHBIX
UHCTPYMEHTOB M 3JIGKTPOHHBIX CPEJICTB IO TEKCTOBOMY WU
CHMBOJIbHOMY ONMCaHHIO

13

YMeHne onepupoBaTh IMOHATHSAMH:  INPAMOYIOJbHAs  CHCTEMaA
KOOPJMHAT, KOOpPJAMHATBl TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BEICHUE BEKTOPA HA YNCIIO, CKASIPHOE POU3BEICHUE BEKTOPOB;
YMEHHUE MCIOJb30BaTh BEKTOPBI U KOOPAUHATHI Ul NpPEACTaBICHUS
JNAHHBIX W pELIeHHsd 3aJady, B TOM YHUCIE U3 JPYruX Y4eOHbIX
IIPEAMETOB U peabHOM KU3HU
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14

YMeHHe OomnepupoBaTh IMOHSATHSAMHU: CTOJOWKOBBIE U  KPYTOBBIC
qUarpaMMbl,  TaONIUIBL, cpenHee — apudMeTHueckoe, MeauaHa,
HauOoJiblllee W HAaWMEHBINIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;
YMEHUE  U3BIEKaTh, MHTEPIPETUPOBATH U  IpeoOpa3oBHIBATH
UHPOpPMAIIHIO, TPEACTABICHHYI0 B Ta0lMIaX WM Ha JUarpaMmax,
OTPaKAIOIIyI0 CBOMCTBA M XapaKTEPUCTUKU PEATbHBIX IMPOLIECCOB U
SBJICHWII; yYMEHWE pACIlO3HAaBaTh HM3MCHYMBBIC BEIUYUHBI B
OKpY’KaIOIIeM MUpE

15

YMeHue onepupoBaTh MOHATUSAMU: CIy4dailHBIA ONBIT (CIy4yaillHBIN
SKCTIIEPUMEHT), SJIEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXOJ)
CIIy4aifHOTO ONBITA, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAUTh BEPOATHOCTH CIYyYalHBIX COOBITHH B OIBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTApHBIMU COOBITUSMH; YMEHHE pelaTh
3aJaud METOJIOM OPraHHW30BaHHOTO mepedopa W C HUCIHOJIb30BaHUEM
IpaBWJla YMHOXKEHUS; YMEHHE OLICHMBAThb BEPOATHOCTH pPEAJIbHBIX
COOBITUI U SIBJICHWM, MOHUMATh POJb MPAKTHUECKU TOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITMH B OKPYXAIOLIEM MHUPE M B OKHU3HH;
3HAKOMCTBO C TMOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIINX YHCEIN U €Tr0 POJIbI0 B MACCOBBIX SIBJICHUSX

16

YMeHue BBIOMpATh TOMXOISAIIMA W3YYCHHBIH METOA JUISl PEIleHUs
3a71a4M, MPUBOJAUTH MPUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJAE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTUKHU B
HUCKYCCTBE, OMNUCHIBATh OTACIBHBIE BBIJAIOLIAECS  PE3YJIbTAThI,
MOJyYECHHBIE B XOJI€ Pa3BUTHS MAaTEMAaTUKU KAaK HAyKH, NPUBOIAUTH
MPUMEPbl MATEMATUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM
Y BCEMUPHOU UCTOPUHU

IHEPEYEHbB 3JIEMEHTOB COJAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D ITO
MATEMATHKE

Kon

IIpoBepsieMblil JJIEMEHT COIEPKAHUSA

1 Uucrna u BBIYUCTICHUS
1.1 HarypanbsHble 1 nesnbie yucia. [IpusHaku 1eIMMOoCTH HEIbIX YUCel
12 OOBIKHOBEHHBIE W JICCATHYHBIE  JOpoOM,  TPOLECHTH, OECKOHEYHBIC
' NEePUOANYECKHE APOoOH
13 PanmonanbHupie umcna. Apudmernueckue Omepanudd ¢ paluoOHaIbHBIMU
YHCIIaMu
1.4 JetictButenbHple uyncia. ApudMeTHUYECKHE ONepaluu ¢ JACHCTBUTEIHLHBIMHU
YUCJIaMHU
15 [MpubnuxEénnpie BBIMMCIICHNS, TPaBWIA OKPYIIEHWA, MPUKHAKA 1 OLCHKa
pe3ynbTara BEIYUCICHUH
2 AnrebpanyecKkue BhIpaXKEHUS
2.1 bykBeHHbIE BhIpaKeHUS (BBIPAKCHUS C TIEPEMEHHBIMH )
29 Crenenb ¢ uenbiM mokasareieM. CTemeHb C palMOHAIBHBIM TOKa3aTesleM.
' CBolicTBa CTEIICHU
2.3 MHoro4eHbI
2.4 Anrebpanueckas 1poob
2.5 Apudmernueckuii  KOpeHb  HATypaJIbHOM  CTENEHH. Hencteus ¢
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apu@MeTHIECKUMHU KOPHSIMH HaTypaJbHON CTETIEHU

3 YpaBHEHUS 1 HEPABEHCTBA
31 Llensle 1 IpoOHO-pallMOHANIbHbIE ypaBHEHHs. CHCTEMBI M COBOKYNHOCTH
ypaBHEHHH
39 Lenbie u apoOHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
HEPaBEHCTB
3.3 Penrenuie TeKCTOBEIX 3amau
4 YucnoBbIe IOCIEA0BATEILHOCTH
4.1 ITocnenoBaTeNnbHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATENLHOCTEN
49 Apudmernueckass M reoMmerpuueckas nporpeccuu. Dopmyna  CIOKHBIX
IPOIICHTOB
5 DyHKIHH
Oynkuus, cnocoOsl 3ananus ¢yHkuuu. ['padux  ¢yHkuuu. OOnactb
ompeieNIeHUs 1 MHOXKECTBO 3HaueHu ¢yHkuuu. Hymn dyakuun. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI H
MUHUMYMBI (QyHKIMA. HawmOomnbpiiee w HauMeHbIIee 3Ha4YeHHE (DYHKIIUU Ha
IPOMEXKYTKE
6 KoopauHaTel Ha NpssMOI U NIJIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlexapToBbI KOOpAMHATEI HA IIJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOICTBa
7.2 TpeyronbHUK
7.3 MHOroyrojabHUKU
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepenue reoMeTpu4eCKuxX BEIM4YUH
7.6 BekTopsl Ha MJIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositTHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA

I'eomerpus, 7-9 knacesl/ Atanacsia JI.C., byrysos B.®., Kagomues C.b. u npyrue, AkunonepHoe
obmectBo «M3naTenpcTBO «IIpocBemnieHue»

METOANYECKHUE MATEPUAJIBI IJIS YUUTEJIA

Yueonuk ['eomerpus, 7-9 knaccel/ Atanacsa JI.C., byryzos B.®., Kagomuer C.b. u npyrue,
AxnmonepHoe obmiectBo «M3marenscTBo «lIpocBerienne»

* DOVYe Pabouas mporpaMmma U METOJMUYECKHE TTOCOOUS (Ha caiiTe prosv.ru)

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET
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denepanbHbIii HeHTp HHPOPMAITMOHHO-00pa3oBaTenbHBIX pecypcoB (PLIOP)
http://eor.edu.ru

* Equnas xomiekuus mugpoBbeIX 00pa3oBaTeIbHBIX PECYpCOB
http://school-collection.edu.ru

* Eannoe okHO A0CcTymna kK 00pa3oBaTeilbHBIM pecypcam

http://window.edu.ru

+ Karanor yueOHbIX U31aHUH, 000pyI0BaHUS U SJIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB I OOIIETO
oOpa3zoBaHHs

http://ndce.edu.ru

* [IIkoBHBIN TTOPTAI

http://www.portalschool.ru

Martepuainbl o marematuke B Enqunoit komtekiuu mudpoBbeix 00pa3oBaTeIbHbBIX
pecypcoB

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

* MOCKOBCKHUH IIEHTP HENPEPHIBHOI'O MAaTEMaTHYECKOTo 00pa30BaHuUs
http://www.mccme.ru

* 3a1auM 110 TEOMETPHH: UH(OPMAITIOHHO-TIOMCKOBAsA CUCTEMA
http://zadachi.mccme.ru

* lnTepHeT-IpOeKT «3a1aum»

http://www.problems.ru

» KommproTepHas MaTeMaTHKa B IIKOJIE

http://edu.of.ru/computermath

JlemoBepcUH KOHTPOJIBHBIX pado

KonTtpoabsnasi pa6ora Ne 1. BekTopsl

1. Haueptute nBa HekouIMHEApHBIX BekTOopa 4 u 6 . [locTpoiiTe BEKTOPHI, paBHBIE:

| R,
—a+36 o
a) 2 :6) 26—a
2. Ha cropone BC pomba ABCD nexut toukaK takas, uto BK = KC, O — Touka nepeceueHus

JuaroHaiein. Beipasure BEKTOPEI A0, 4K, KD gyepes BEKTOpsl 4 = ABy 6 = AD
3. B paBHOOEApEHHOI Tpamenuu BpICOTA ACTUT OOJNbIlIee OCHOBAaHNE HAa OTPE3KH, paBHBIC S U /2 CM.

Halinure cpenHIO0 JTUHUIO TpaCLUN.

—_—

4.* B tpeyronpauke ABC O — Touka niepeceueHust MenuaH. Beipazure BEKTOp A0 4yepe3 BEKTOPhI

—_—

G=AB ; é=AC

KonTpoubsnas pabora Ne 2. MeToa KkoopauHar.

m—i, mi{-3;6}, i{2;-2}

(N

W | —

1. Halinute KOOpIMHATHI U JITTMHY BEKTOpa a , €CIIN .
2. Hammmure ypaBHEHHE OKPYKHOCTH C IICHTPOM B ToukeA (- 3,2), mpoxosiei yepes Touky B (0; - 2).
3. Tpeyronbauk MNK 3agad koopauHaTaMu cBoux BepmmH: M (- 6, 1), N (2; 4), K (2, - 2).

a) Jloxaxute, 4TO AMNK PaBHOOEAPEHHBIN;
0) Haiimure BbICOTY, IPOBENEHHYIO M3 BEPIIHHBI M.

4. * Haiinute KOOpJMHATHI TOUKHU N, JIeKaIield Ha ocu abCLUCcC U paBHOYAANEHHOH OT Touek P u K, eciu
P(-1;3)u K(0; 2).
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KonTposbnas padora Ne 3.
CoOoTHOLIEHHUS] MEKAY CTOPOHAMM M YIJIaMHU TPeyroJbHUKA.

1. B tpeyronsauke ABC £ A = 45°,

£ B = 60°, BC = 3V2-Haitre AC.

2. JIBe CTOPOHBI TPEYTrOJbHUKA PABHBI
7 cm ¥ 8 cm, a yron Mexy Humu pased 120, HaiiuTe TpeTbio CTOPOHY TpeyrolbHHUKA.

3. Omnpenenute BUA TpeyroabHuka ABC, eciu
A(3;9),B(0;6) C(4;2).

4. *BaABC AB = BC, £ CAB = 30°, AE — 6uccextpuca, BE = 8 cm. HaiiuTe miomais

TpeyroiabHuka ABC.
KonTpoabHnast padora Ne 4.
JJIMHA OKPYKHOCTH U IUIOIIA/Ib KPYyTra.

1. Haiigute nmiommaap Kpyra ¥ AJMHY OTpaHUYMBAIOIIEH €r0 OKPY>KHOCTH, €CJIM CTOpPOHA NMPaBUIBHOIO

S\E cM.

TPEYroJIbHUKA, BIMCAHHOTO B HETO, paBHA
2. BruucnuTe JIMHY TyTH OKPYKHOCTH C PaanycoM 4 cum, eciu eé rpagycHas Mepa pasHa 120°. Uemy
paBHa IUIOIIAb COOTBETCTBYIOLIETO JAHHOM Jyre KpyroBoro cekropa?

6+/3 en. 1y
3. IlepumeTp mpaBUIBHOTO TPEYTOJIbHUKA, BIMCAHHOTO B OKPY>KHOCTh, PaBEH Haiinure

MEePUMETP MPABUIBLHOTO MIECTUYTOJIbHUKA, OMMCAHHOTO OKOJIO TOM )K€ OKPYKHOCTH.

KonTtpoannas padora Ne S.
JIBuKeHUSI.

1. Hagepture pom6 ABCD. IloctpoiiTe 00pa3 3Toro pomoda:
a) MPU CUMMETPUU OTHOCUTEIIEHO TOUKH C;
0) Mpu CUMMETPHUH OTHOCHUTEILHO MPSIMOK AB;

B) IIpu napajyieJIbHOM IEPEHOCE Ha BEKTOP AC 5

T') IPU TIOBOPOTE BOKPYT Toukk D Ha 60° 110 4acoBoit cTpenke.

2. HoxaxwuTte, 4yTO MpsiMas, CoepKalllas CepeAUHbI ABYX MapaIeIbHBIX XOPJ OKPY>KHOCTHU, IPOXOJIUT Uepes e
IIEHTP.

3. " HauepTtuTe [Ba NapajlelbHBIX OTPE3Ka, JUIMHBI KOTOPBIX PaBHBL.HAYEPTHTE TOUKY, SABJISIOILYIOCS LIEHTPOM
CUMMETPHUH, IPU KOTOPOM OJIMH OTPE30K OTOOpaXkaeTcs Ha JPYTOw.
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