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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi Kak OJIMH U3 OCHOBHBIX Pa3JeJOB LIKOJIbHOM MaTEMaTHUKH, UMEIOIINNA CBOEH
HeNbl0 00ecreynTh H3y4YeHHE CBOWCTB M pa3MepoB (GUTYp, MX OTHOIIEHMH M B3aUMHOE
pacroioKEHUE, ONMUpaeTCsl Ha JIOTMYECKYI0, J0Ka3aTelibHylo JHHHUI0. LleHHOCTh u3ydeHus
TEOMETPHH Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHUsI 3aKIF0YACTCS B TOM, YTO OOyJarOIIUNACS
YUYHUTCSI TPOBOAUTH JIOKA3aTEJIbHBIE PACCYKIEHHUS, CTPOUTH JIOTUYECKHE YMO3aKIIOUEHUS,
JIOKa3blBaTh MCTUHHBIE YTBEPKACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCcy X JICeHUS «OT MPOTUBHOTOY», OTIUYATh CBOMCTBA OT MPHU3HAKOB, (pOpMyIHpOBaTH OOpaTHBIC
YTBEPKICHHUSL.

BTtopoii 1enpto U3ydeHusi TeOMETPUM SIBJISETCS UCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA IIpU
pElIEHMH KaK MaTeMaTUYeCKHX, TaK M MPAKTHYECKUX 3a/ad, BCTPEUAIOIIMUXCA B pPEATbHOU
*)u3HA. OOYyYaromMiAics TOJDKEH HAyYUTHCS OINPENCTUTh T€OMETPUYCCKYI0 (UTYpPY, OIHCATh
CJIOBaMH JIAHHBIA 4YepTEX WM PUCYHOK, HAWTHU IUIOIIA[b 3€MEIBHOTO ydacTKa, pacCuuTaTh
HEOOXOIUMYI0 JJIMHY ONTOBOJIOKOHHOTO Kalemst wian TpeOyemble pa3Mepbl rapaxka s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpas, BHIYMCIUTENbHAS JTUHHUS B W3YYCHUHU T'€OMETPHUU.
[Ipu pemieHun 3aad MPAKTHUUECKOTO  XapakTepa OOYyYarOUIUMHCS  YYUTCS  CTPOUTH
MaTEeMaTUYeCKHEe MOJCIN PEATbHBIX KU3HCHHBIX CHUTyallud, IPOBOAUTH BBIYUCICHHUS U
OIICHUBATH aJICKBaTHOCTh MOJYUYEHHOI'O Pe3yibTaTa.

KpaitHe BakHO MOAYEPKUBATH CBA3M T€OMETPUU C JAPYTMMU YYEOHBIMH TMpPEAMETAMU,
MOTHUBUPOBATh  MCIOJB30BaTh  OMPEACNICHUS TEOMETpUYECKUX GUryp U TOHATHH,
JIEMOHCTPHUPOBATH PUMEHEHUE MOJTYYEHHBIX YMEHUN B (PU3HUKE U TEXHUKE. JTU CBSI3U HauboJiee
APKO BUIHBI B TeMax «BekTopbl», « TpUroHoMeTpruuecKkiue COOTHOMIEHU», «MeToJ KOOpAUHATY
u «Teopema ITudaropay.

VY4eOHblii kypc «l'eomMeTpus» BKIIOYAET CIEAYIONINE OCHOBHBIC Pa3JeNbl COACPIKAHMUS:
«eomerpuueckue GUTypel W UX CBOWCTBay, «/3MepeHHE TEOMETPUYECKUX BEIHUYUH,
«JlexapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbD», «/IBMKEHHS  MIOCKOCTHY,
«[IpeobpazoBanus mogo0us».

Ha uzyuenue yueb6Horo kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacos
(2 gaca B Hexenmo), B 8 kiacce — 68 yacoB (2 yaca B Henen0), B 9 kimacce — 68 yacoB (2 Jaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
9 KJIACC

Cunyc, kocuHyc, TaHreHc yrioB ot 0 go 180°. OCHOBHOE TpPUTOHOMETPUUECKOE
TOX/1eCTBO. DOPMYJIbI IPUBEICHUS.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CUHYCOB. PemieHue
MPaKTUYECKUX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonodus. [Tonodue coOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpoU3BEEHUN OTPE3KOB XOP/I, TEOPEMBI O IIPOU3BEICHUN OTPE3KOB CEKYIIHX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bektop, mnuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIOIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMy HaJ
BekTOpaMu. Pa3yioxeHue BEKTOpa Mo JABYM HEKOJUTMHEapHBIM BekTopaM. KoopauHatel BeKTOpa.
CxkamnsipHO€ NMPOU3BEICHUE BEKTOPOB, TPUMEHEHHUE ISl HAXOXKJACHUS IJIUH U YTJIOB.

JlekapToBbl KOOpAMHATHI HA IUJIOCKOCTH. YPaBHEHUS MpPsSMOM U OKPYKHOCTU B
KOOPJIMHATAX, IEPECEUECHUE OKPYKHOCTEN U NPsAMBIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. J[JIMHA OKpYXHOCTHU. ['palycHas u painaHHas Mepa yria,
BBIYHCIICHHE JITMH AYT OKpykHOCTel. [1momans kpyra, cekropa, CEerMeHTa.

JIBuKEeHMsI TITIOCKOCTH U BHYTPEHHHE CUMMETpHUH (PUTyp (37eMEHTapHbIE MPEICTABICHUS).
[TapannensHbiii nepeHoc. [loBopoT.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMbBbI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJabTATBl OCBOCHHS MpOrpaMMbl y4deOHOTO Kypca «[ eomerpusi»
XapaKTEepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOILIOMY M HACTOAIIEMY POCCHUHCKOM MAaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUM B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpaKIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peaM3allid €ro Ipas.,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPaKIaHCKOTO oOIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXXJIEHUIO ITHUYECKUX MPOOJEM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTH)KEHUMN
HAyKH, OCO3HAHUEM BaXKHOCTH MOPATbHO-3THUYECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMHM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HaIpaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOro 00pa30BaHUs Ha MPOTSKEHUU BCEH
JKU3HH JIJIs1 YCTICITHOM Mpo(deCCUOHAIbHOM IEATETbHOCTH M PAa3BUTHEM HEOOXOJMMBIX YMEHUMH,
OCO3HAHHBIM BBIOOPOM H IOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPHH OOpa3OBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTHYECKOE BOCIIUTAHHE:

CITOCOOHOCTBIO K DMOIIMOHATIBHOMY M JCTETHYECKOMY BOCHPHUSITHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIIMEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPECTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0OIIeCcTBa, MOHHUMaHUEM
MaTeMaTHUYeCKOl HayKH Kak c(epbl 4YelIOBEYECKOW MeATeIbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUJIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTeMaTUKH U MaTeMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM T[IO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENbCKOM IeATeTbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (¢GopMHpoBaHMe  KYJbTYPbl  310POBbS M
3MOLMOHAJIBHOIO 0JIATONOJIY M :

TOTOBHOCTBIO TPHUMEHATh MaTEMaTUYeCKHE 3HAHHWS B HWHTEPECaX CBOETO 3J0POBBS,
BEJICHUS 37I0POBOTO 00pa3a >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIN PEKUM 3aHSATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKA pe(IIeKCHUH,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPyroro 4eloBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAIMEeH HAa MPUMEHEHWE MaTEeMaTWYECKHX 3HAHWM JJIS pelieHus 3a/ad B 00JacTH
COXPAHHOCTH OKpYXKAIOUIEH cpefbl, MIAHUPOBAHUS MOCTYIKOB U OLIEHKM HMX BO3MOXHBIX
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HOCJEICTBUM Il OKpY’Karolled Cpesibl, OCO3HAaHUEM IJI0O0AJIBHOIO XapaKTepa 3KOJIOIMYECKHX
npoOJeM U MyTel uxX pereHus;

8) aganTanusa K H3MEHAIMMCS YCI0BHAM COLUAILHONH M IPUPOAHOI Cpelbl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBMSIX HEONPEIECIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 NPAKTHUYECKYIO ACITEIBHOCTh, B TOM YHCIE YMEHUE YUUTBCS y OPYIHX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIIBITA IPYTUX;

HE00X0AUMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHWH, B TOM uucie GOpMyIHpOBaTh UAEH,
HOHATUS, TMIIOTE3bl 00 00BEKTaX M SABJICHMSAX, B TOM YUCIIE PaHee HEU3BECTHBIX, OCO3HABATH
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTb CTPECCOBYIO CUTYallMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYallU}0 KakK BbI30B, TPEOYyIOIUI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMbIE PELICHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTe/IbHBbIe YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

ba3oBrble JJornyeckue 1eHCTBHA:

® BLBIBJIATL U XAPaKTCPHU30BATH CYHICCTBCHHBIC IIPHU3HAKK MATCMATUYCCKHUX O6T)CKTOB,
NOHSTUM, OTHOLICHUN MEXIY IMOHATHUAMH, (POPMYIHPOBATH OIpPENEICHUS TOHATH,
yCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK KiacCU(UKALMU, OCHOBAHUS JJIs1 0000ILEHUs U
CPaBHEHHUs, KDUTEPUU IIPOBOJAUMOIO aHAIIN3a;

e BOCHpUHHUMATh, (OpPMYIUpOBaTH U IMpPeoOpa3OBbIBATh CYXKJIEHUS: YTBEpAUTEIbHBIE U
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

® BBIABIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpeuus B (pakrax,
JaHHBIX, Ha6J'IIO}IeHI/I${X U YTBCPXKIACHUAX, IMpEaiaraTb KPUTCPUHU IOJid BBIABICHHA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

® JiCJIaTb BBIBOABLI C HMCIIOJIB30OBAHHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHBHBIX
YMO3aKJIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa3dupaTh 10Ka3aTeIbCTBA MaTEMATHUECKUX YTBEPXKJIEHUH (MPSIMbIE U OT MPOTUBHOIO),
IPOBOJUTH CaMOCTOATEIbHO HECIOXKHBIE JI0Ka3aTeNbCTBA MaTEeMaTH4YeCKHX (DaKTOB,
BBICTPAaNWBaTh apryMEHTALUIO, MPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBLIBATH
CcOOCTBEHHBIE PacCyXICHUS;

e BBIOMpaTh CMoOcOO pemieHus ydeOHOM 3amaun (CcpaBHMBATh HECKOJBKO BapHaHTOB
pelICHuA, BI)I6I/IpaTI> HauOoJiee HO)IXOI[SIHII/Iﬁ C y‘IéTOM CaMOCTOSTCIBbHO BBIACIICHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA!

® UCIIONIB30BaTh  BOMPOCHI  KaK  MCCIEIOBAaTEIbCKMM  MHCTPYMEHT  IIO3HaHUS,
(bopMynHupoBaTh BONPOCH], (GPUKCUPYIOIIKNE TPOTUBOPEUHE, TPOoOIeMy, CaMOCTOSITEIbHO
yCTaHaBJIMBAaTh UCKOMOE M JIaHHOE, (OPMHPOBATH T'MIIOTE3Y, apryMEHTHPOBATH CBOIO
MMO3UIIHUKO, MHCHHUC,



® MPOBOAMUTH IO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIOXKHBIH SKCIIEPHMEHT,
HEOOJIbIIOE UCCIIEIOBAHME [0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTreMaTu4ecKoro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTYy COOO0M;

® CaMOCTOSTEIbHO (OPMYIUPOBATH 0OOOIIECHUS U BBIBOABI MO pe3yibTaTaM MPOBEAEHHOTO
HAOJIIOJIEHUs, MCCIEN0BaHUs, OLIEHNWBATH JOCTOBEPHOCTH IIOJYYEHHBIX PE3YJbTaTOB,
BBIBOJOB 1 0000IIEHNI;

® TIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATh MPEATIONIOKEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

PatGora ¢ undopmaunmeii:

® BBIBJISTH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAITUH, TaHHBIX, HEOOXOIUMBIX IS
pelleHus 3aa4u;

e BbHIOMpaTh, AHAIU3UPOBATh, CHUCTEMATU3UPOBATh W HMHTEPHPETUPOBATH HHPOPMAIIIO
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTaBICHHUS,

e BbIOMpaTh (hopMy MpeacTaBieHUs MHPOpPMALMKM U WIUTIOCTPUPOBATH pelIaeMble 3aJ1a4u
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

® OILICHHWBATh HANEKHOCTHh MH(YOpPMALMHM TO KPUTEPHUSIM, MPEITIOKEHHBIM YUYUTEIEM WU
c(OpMyJINPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbI€ el cTBHA:

® BOCHPUHUMATH U (OPMYIHPOBATH CY)KIEHHS B COOTBETCTBHU C YCIOBHSMH U IEISIMHU
oOmieHusi, SICHO, TOYHO, TPAMOTHO BBIP@KATh CBOIO TOYKY 3pPEHHS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICeHHUs 3a/Jayd, KOMMEHTHUPOBATh
MOJTy4YEHHBIH Pe3yNbTaT;

e B Xx0Jlie 00CYXJIEHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYX1aeMOU TeMbl, MPOOIEMBI,
pelaeMoii 3a1aun, BhICKa3bIBaTh UJICH, HAIICJICHHbIE HA TMOUCK PEUICHHS, COTIOCTABIIATh
CBOM CYXKIIEHUS C CY)KICHHUSIMH JPYrUX YYaCTHUKOB JHajiora, OOHApyKUBATh Pa3Indue
U CXOJICTBO TMO3WIHMH, B KOPPEKTHOH ¢dopme (OpMYyIHpOBATh PA3HOTIACHS, CBOH
BO3PaXEHHUS;

® TPEICTABIATH PE3yJbTaThl PELICHUS 3a/Ja4yd, SKCIIEPUMEHTA, UCCIIEOBAHMS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS € Y4ETOM 3a/ad MPE3EeHTAlUd U
0COOEHHOCTEH ayTUTOPUH;

® [IOHMMATh M UCMOJb30BaTh NMPEUMYIECTBA KOMAHIHONW M WHAMBUIYAIbHON paboThl mpu
peleHnn yueOHbIX MaTeMaTHUECKUX 3a/1a4;

® [PUHMMATh IIeJIb COBMECTHOH [eATeNbHOCTH, IUIAHUPOBATh OPraHU3alMi0 COBMECTHOU
paboThl, pacrpeneisTh BUIbI paboT, JOroBapuBaThCs, 00CYXK/1aTh MPOLECC U Pe3yNIbTaT
paboTbl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;

® y4yacTBOBaTh B IPYNINOBLIX (hopmax paboThl (00CykaeHUsI, 0OMEH MHEHUSMHU, MO3TOBBIE
HITYPMBI U IPYTHE), BBITIOIHITH CBOIO YacTh PabOTHI M KOOPIUHHPOBATH CBOH JICHCTBHS
C JIpYT'MMH 4JI€HaMH KOMAaH[bl, OLIEHHBATh KaYeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:



® CaMOCTOSTEIBHO COCTAaBJIATh IUIAH, AITOPUTM pELIEHUS 3aJaud (WIM €ro 4acTh),
BBIOMpPATh CIMOCOO pemeHus ¢ Y4ETOM HUMEIOIIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTb U KOPPEKTUPOBATh BAPUAHTHI PELICHUM C Y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIH HHTEJVIEKT:

® BIIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIA Tpolecca M pe3ylbTaTa PeuieHHUs
MaTeMaTHYECKOH 3a7a4u;

® NPEIBUAECTh TPYAHOCTH, KOTOPbIE€ MOT'YT BO3HMKHYTH IIpU PEIICHUU 3aJa4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, HAWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

® OLICHHUBATH COOTBETCTBHE DPE3yJbTaTa NEATEIbHOCTH IIOCTABICHHOW LEIM M YCIIOBUSM,
OOBSACHATH IPUYMHBI JOCTHXKEHUS WM HEJOCTUKEHMSI LIEJIU, HaXOIUTh OLINOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K xoniy oOydenuss B 9 kJjacce OOydYarOMMICS MOJYYUT CIEAYIOIIHUE TMPEIMETHBIE
pE3yJIbTaThI:

3HaTh TPUTOHOMETPHUYECKUE (DYHKIMM OCTPBIX YIJIOB, HAXOAUTh C HMX IOMOLIbIO
pa3IUYHbIE  AJIEMEHThl  NIPSIMOYTOJBHOTO  TPEYrOJbHHKA  («pEHIEHHE MPSIMOYTOJbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOLIBI0 KaJIbKYJISATOpa) JIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HAYEHUMN.

[Tonp3oBaTbes popMysaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOKICHHSI COOTHOILIEHUI MEXy TPUTOHOMETPUYECKUMH BEJIMYMHAMHU.

Hcnonp30BaTh TEOpPEMbl CUHYCOB U KOCHHYCOB JUISl HAXOX/IEHUS Pa3IUYHbIX 3JIEMEHTOB
TPEYrojbHUKa («pEelIeHUEe TPEyroJbHUKOBY»), MPUMEHITh UX MPU PELICHUH TeOMETPHUUYECKHUX
3az1ad.

Brnaners noHatusimMu nmpeoOpa3oBaHus Mo100us, COOTBETCTBEHHBIX AJIEMEHTOB MOI00HBIX
¢uryp. Iloap3oBaThCs CBOMCTBAMU 000U TPOU3BOJIBHBIX (PUTYp, YMETh BBIUUCIATH JJIMHBI U
HaXOJUTh YIJIbl Y 0J0OHBIX (uryp. IlpuMenaTs cBoiicTBa moao0us B MPaKTUYECKUX 3a/ladax.
YMeTb NpUBOAUTE MPUMEPHI NOJOOHBIX (DUTYP B OKPY’KAIOIIEM MUpE.

[Tonp30BaTbCsA TeOpeMaMu O MPOU3BEAECHUU OTPE3KOB XOpZ, O MPOU3BEICHUM OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThcs BEKTOpaMM, IOHMMATh MX T€OMETPUYECKUH U (PU3NYECKUIl CMBICI,
OPUMEHATh MX B PELICHUH TIeOMETPUYECKUX M (u3ndeckux 3ajad. [IpuMeHSATH CcKansgpHoe
IIPOU3BEICHUE BEKTOPOB AJI1 HAXO0XACHUS JUIMH U YIJIOB.

[Tonb30BaTbCcs METOAOM KOOpPAMHAT HAa IIJIOCKOCTH, MPHUMEHSTh €ro B pElIeHUuU
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bragers MOHATHAMHU NPaBUIBHOIO MHOTOYIOJBHUKA, JJIUHBI OKPY)KHOCTH, JUIMHBI JyTU
OKPYKHOCTHM M pPaJMaHHOW MeEpbl YIJa, YMETh BBIYMCIATH IUIOIIAAb Kpyra M €ro 4acrem.
[TpyMeHsTh MoTydeHHbIE YMEHUS B IPAKTHUUECKUX 33/1a4ax.

Haxomuts ocu (WM LEHTPBI) CUMMETpUM (UTYp, IPUMEHSATH JABM)KEHUS IUIOCKOCTH B
IPOCTEHIINX CITydasiX.



[IpuMeHATh TOMyYeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMaTHYECKHE MOJCIH IS
3a[a4 peasbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS C IPUMEHEHUEM TOA00HS
U TPUTOHOMETPHYECKUX (PYHKIMH (TIONIB3YSCH, I7Ie HEOOX0IMMO, KAIBKYIATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE
9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrposbnsie IIpakrunyeckue (up )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 bubnnoreka [JOK
CHHYCOB. PellieHre TpeyrojibHIKOB https://m.edsoo.ru/7f41al2c
5 [Ipeo6pazoBanue nonodbus. Metpuueckue 10 1 Bbu6moreka [JOK
COOTHOIIICHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [IOK
3 B 12 1
CITOPH https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha TIJIOCKOCTU 9 1 bubmoreia LIOK
P P https://m.edsoo.ru/7f41al2c
;| e |
by - Hv pyra. https://m.edsoo.ru/7f41al2c
Boruncnenue minomaaei
bubmmoteka IIOK
6 6
Alemmieris wockocTh https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, 7 5 bubnunorexa LIOK
CUCTEMATH3AaLUs 3HAHUN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

[NPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
N Kosaun4yecTBo 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
w/n Tema ypoka Beero Konrpoububie IIpakTuueckue S — o0pasoBare/ibHbIE
padoTbI padoThbI pecypchl
Ornpenenenue
1 TPUTOHOMETPHUYCCKUX (DYHKIIUI 1 lHenens https://m.edsoo.ru/b3c64e7c
yriaos ot 0° 1o 180°
2 DopMyJIbl TPUBEACHUS 1 1Heens https://m.edsoo.ru/d78de7ad
3 Teopema KOCHHYCOB 1 2 Henens https://m.edsoo.ru/341bb435
4 Teopema KOCHHYCOB 1 2 Henens https://m.edsoo.ru/69c32eb3
5 Teopema KOCHHYCOB 1 3uemens | https://m.edsoo.ru/78cedc87
6 Teopema CHHYCOB 1 3 Henmens https://m.edsoo.ru/e91ba449
7 Teopema cuHyCOB 1 4 Henens https://m.edsoo.ru/ffc3c8bd
8 Teopema cuHycoB 1 4 menens https://m.edsoo.ru/67e612c1
9 I}lﬁ?ﬁf;f;f;i;gﬁ:;{;% 1 5 Henend https://m.edso0.ru/8bcf3969
10 Penienune TpeyronbHUKOB 1 5 Henmens https://m.edsoo0.ru/2f985b58
11 Penienue TpeyronbHUKOB 1 6 Henens https://m.edsoo.ru/d73453dc
12 Pemenue TpeyrojabHUKOB 1 6 Henens https://m.edsoo.ru/9e4e293d
13 Penienune TpeyronbHUKOB 1 7 Henens https://m.edso0.ru/9557249d
14 Hpaxrirecioe npuMeHetite Teopem 1 7 Henens https://m.edsoo.ru/bdc72cbl
CHHYCOB M KOCHHYCOB
15 [TpakTH4yeckoe MPUMEHEHUE TEOPEM 1 8 Hemens https://m.edsoo.ru/7197fb99
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https://m.edsoo.ru/67e612c1
https://m.edsoo.ru/8bcf3969
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https://m.edsoo.ru/7197fb99

CHUHYCOB U KOCHUHYCOB

16

17

18

KonTtponbHast pabora o Teme
"Pemienue TpeyroiabHUKOB"

[TonsiTrie 0 MpeoOpa3zoBaHUU
monoous

CoOOTBETCTBEHHBIC JICMECHTHI
no1I00HBIX (Uryp

8 Henens

https://m.edso0.ru/e784c943

9 genens

https://m.edsoo.ru/ebf9323e

9 Henmens

https://m.edso0.ru/b6c9917d

19

COOTBETCTBEHHBIE DIIEMEHTEI
noJ00HBIX (pUTyp

10 Hemensa

https://m.edsoo.ru/15a8fbha3

20

Teopema 0 mpoU3BEAECHUN OTPEZKOB
X0p, TeopeMa O IPOU3BEIECHUN
OTPE3KOB CEKYIIHNX, TEOPEMA O
KBaJpaTe KacaTeJIbHOU

10 Hemensa

https://m.edsoo.ru/e4ed2d8e

21

Teopema 0 mpoOU3BEAECHUN OTPEZKOB
XOp/I, TEOpeMa O MPOU3BEACHUHI
OTPE3KOB CEKYIIUX, TEOpeMa o
KBaJ[paTe KacaTeIbHOU

11 Henensa

https://m.edsoo.ru/f22f5b5f

22

Teopema 0 mpoU3BEAECHUN OTPEZKOB
XOp/I, TEOpeMa O MPOU3BEACHUHI
OTPE3KOB CEKYIIUX, TeOpeMa o
KBaJlpaTe KacaTeJIbHOU

11 senens

https://m.edso0.ru/834b9462

23

24

IIpumeHeHne TeopeM B pelIeHun
TEOMETPUYECKHX 3a1a4

HpI/IMeHeHI/IC TCOPEM B PCLICHUU
TCOMCTPHUYCCKUX 3aaayd

12 Henensa

https://m.edsoo.ru/1c13d2d7

12 Henensa

https://m.edsoo.ru/17b7h4d4

25

[IpruMmeHeHue TeopeM B peIICHUU

13 Henensa

https://m.edsoo.ru/af72d448

11
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TCOMCTPHUICCKUX 3aaayd

KonTtponbHast pabora o Teme
"TIpeoOpa3oBanue moaoous.

26 13 memenst | https://m.edsoo.ru/da5138ee
Metpuueckre COOTHOLIEHHUS B
OKpY>kHOCTH"
Onpenenenyue BEKTOPOB.

27 OuznYecKUil ¥ TEOMETPUUECKHIA 14 memens | https://m.edsoo.ru/53a4c485
CMBICJT BEKTOPOB
C

28 HOTCHIIE H BRFIHTARHE BLTOpos, 14 menens | https://m.edsoo.ru/d5c7dc9e
YMHOXCHHE BEKTOpA Ha YKCIIO

29 (CTIOKCHHE i BEITHTAIE BEKTOPOR, 15 memens | https://m.edsoo.ru/5fc8e3ef
YMHO)KEHUE BEKTOpa Ha YK CIIO
C

30 TIOMCIHE H BHIAHTANNE BEKTOPOB, 15 menens | https://m.edsoo.ru/b66195d4
YMHOXXEHHE BEKTOpa Ha YHCIIO
P

31 A3TIOACEHIE BEKTOPa MO ABYM 16 memens | https://m.edsoo.ru/d57fedf3
HEKOJUTHHEApHBIM BEKTOpaM

32 KoopaunaTs! BekTopa 16 megenst | https://m.edsoo.ru/393e5532
CkansspHO€E TPOU3BENECHUE

33 BEKTOPOB, €r0 MPUMEHEHHUE IS 17 memens | https://m.edsoo.ru/4c2c7ae3
HAXOJXKJICHUS JJTUH U YTIIOB
CxkanspHoe Mpou3BEICHNE

34 BEKTOPOB, €ro IPUMEHEHUE JIS 17 vepena | https://m.edsoo.ru/6e5f3e8d
HAXOJKJICHUS JJTUH U YTJIOB
P

35 CILICHIE 31T € TOMOTHPIO 18 Hemens | https://m.edsoo.ru/7788ed68
BEKTOPOB

36 Pernienue 3a1a4 ¢ TOMOIIBIO 18 memens | https://m.edsoo.ru/b1d59d28

12
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BEKTOPOB

HpI/IMeHeHI/Ie BCKTOPOB IJIA

37 19 memens | https://m.edsoo.ru/8faeee39
peeHus 3a1a4 GU3NKU

38 Kowrpoxsras pabora 1o reme 19 menens | https://m.edsoo.ru/181256¢ch
"Bektopsr"

39 JlekapTOBbI KOOPAHHATSI TOHeEK Ha 20 menenst | https://m.edsoo.ru/6a4cbb6a
IUTOCKOCTH

40 VpaBHeHHE MPAMO 20 wemens | https://m.edsoo.ru/cd67f435

41 YpaBHeHUE MPSIMOI 21 memens | https://m.edsoo.ru/c2723581

42 VYpaBHEHHE OKPY)KHOCTH 21 memens | https://m.edsoo.ru/d858d33e

43 Koopantatst rotex Hevpecequm 22 wenens | https://m.edsoo.ru/76blbe7d
OKPYXXKHOCTH H TIPAMOI
Meto1 KOOpAWHAT TIPH PEIICHUN

44 rEOMETPUYECKHX 3324, 22 memenst | https://m.edsoo.ru/2fc365¢c5
NPAKTHYECKHX 3324
Meto1 KOOpAUHAT TPH PEIICHUN

45 TrEOMETPHUUCCKUX 33]1ad, 23 mwemens | https://m.edsoo.ru/el2ca595
NPAKTHYECKHX 3324
MeTo1 KOOpAWHAT TIPH PEIICHUN

46 TFCOMETPHUYUCCKUX 3aJ1aY, 23 menens | https://m.edsoo.ru/cdca5a96
NPAKTHYECKHX 33724
KonrposnbHast pabota mo Teme

47 "JlekapTOBBI KOOPIMHATHI HA 24 menens | https://m.edsoo.ru/e254eff4
MJI0CKOCTH"

48 [TpaBuIbHBIC MHOTOYTOJILHUKH, 24 wenens | https://m.edsoo.ru/5733b6f2

13
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BBIYHMCJICHHUEC UX 3JICMCHTOB

49 Yucno mt. JuHa OKpY>KHOCTH 1 25 mwenens | https://m.edsoo.ru/e4371f68
50 Yucno nt. J[nrHa OKpy»KHOCTH 1 25 memens | https://m.edsoo.ru/a53cddfa
51 JluHa 1yrd OKPY)KHOCTH 1 26 menens | https://m.edsoo.ru/3a858db3
52 Pagunannas Mepa yria 1 26 menens | https://m.edsoo.ru/d885149f
53 [Tomans Kpyra, CeKTopa, CerMeHTa 1 27 wenens | https://m.edsoo.ru/984c824c
54 [Tnomanas kpyra, cekropa, CerMeHTa 1 27 mwenens | https://m.edsoo.ru/729f9dda
55 [Tomaas Kpyra, CeKTopa, CerMeHTa 1 28 mwemenst | https://m.edsoo.ru/f76de8ab
56 [ToHsITHE O NBMXKEHUH IUIOCKOCTH 1 28 menens | https://m.edsoo.ru/376d67dd
57 [MapasutenbHbIH IEpeHOC, TOBOPOT 1 29 menens | https://m.edsoo.ru/5e85661a
58 [MapanaensHblii IEPEHOC, IIOBOPOT 1 29 mwenens | https://m.edsoo.ru/94431449
59 [MapaienbHbIN TEPEHOC, TTOBOPOT 1 30 memenst | https://m.edsoo.ru/2balc265
60 [NapamienbHbIi IEpEHOC, TOBOPOT 1 30 memgens | https://m.edsoo.ru/af48c48e
o omenene e oy 1 51 nesens | g, edsoo. 78807
KonTponsHnas pabora o temam
62 “TIpaBIIILHbIE MHOFOYTOMbHHUKH. 1 31 megens | https://m.edsoo.ru/ele8aela
OKpY>KHOCTb. J[BHYKEHHSI
MJI0CKOCTH"
[ToBTOpenwue, 0600IIEHNE,
63 ;Eﬁ:if;jigi:fsximx 1 32 wenens | https://m.edsoo.ru/72edal63
BeNMYKH. TPEyroibHUKH
64 Hostopenne, 06odmerne, 1 32 memenst | https://m.edsoo.ru/92569f1e

cUCTeMaTH3alysI 3HaHUH.

14
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[TapannenpHble 1
NEPIECHIUKYIIIPHBIC IPSIMbIE

[ToBTOpeHnue, 06001ICHNE,
cuCcTeMaTu3alys 3HaHuH.

65 OKpY>KHOCTB U KPYT. 1 33 memens | https://m.edsoo.ru/f15718de
['eomeTpuyeckre moCcTpoeHUs.
YTl B OKPY’KHOCTH
[ToBTOpenue, 060061ICHNE,
66 gljj:;a;;za;zﬂn;j:gzzé 1 33 memenst | https://m.edsoo.ru/5b4988db
OKPY?KHOCTH MHOTI'OYT'OJIbHUKOB
67 HroroBast KoHTpoOJIbHAsI paboTa 1 34 menmens | https://m.edsoo.ru/f9e5a2db
68 glijfaeig’uiiofiz;e’ 1 34 menmens | https://m.edsoo.ru/2346d284
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30BATEJIbHOM ITPOT'PAMMBI

9 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMHU OCTPBIX YIJIOB, HAXOAUTh C MX
IIOMOLIBIO0 PA3JIMYHBIE AJIEMEHTHl MPSIMOYTOJBHOIO TpPEYTrOJIbHHUKA
(«pemieHue  MPSAMOYTOJbHBIX  TPEYroiabHUKOB»). Haxomute (c

IIOMOIIBIO KaanynﬂTopa) JAJIMHBI U YTJIbI JJIA HETAO0IMYHBIX 3HAYECHUH

6.2

6.3

6.4

6.5

[Tons30BatTbcs dbopmynamu MIPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JJIsi HAXOXKIECHHS COOTHOLICHUI

MCKAY TPUTOHOMCTPHUICCKUMHA BCIINUNHAMHA

Hcmonn3oBaTh TCOPEMbI CHHYCOB W KOCHUHYCOB IJId HAXOXKIACHUA
Pa3JIMIHBIX JJIEMCHTOB TPCYIrOJIbHHUKA («pemeHne TI)GYFOJ'ILHI/IKOB»),

NPUMCHATH UX ITPU PCHICHUHN TCOMETPHUICCKUX 3a0aY

Bnagers monsTusMu TipeoOpa3zoBaHUS MOAOOUS, COOTBETCTBEHHBIX
ANEeMEHTOB MOA0OHBIX ¢uryp. Ilomp3oBaThCsi CBOWCTBAMU MOAOOHS
MPOU3BOJIBHBIX (PUTYpP, YMETh BBIUUCIATH JJIWHBI U HAXOJUTh YIJIBI Y
nofaoOHbIX ¢uryp. [IpuMeHsTh CBOWCTBAa MOAOOMS B MPAKTHYECKUX
3aja4ax. YMeTh TPHUBOJUTH MPUMEPHl MOAOOHBIX (uryp B

OKPYKaIOIllEM MUpE

ITons30BaThCA T€OpEMaMu O TMPOU3BCACHUHU OTPE3KOB XOpA, O

MMPOU3BCACHUN OTPC3KOB CCKYIIHX, O KBaApaTe KacaTelIbHOU

6.6

ITons30BaThCA BCKTOpaMHu, TIIOHUMATb HUX FeOMeTpI/IIIeCKI/Iﬁ n
(bHSPI‘ICCKI/Iﬁ CMBICJI, IPUMCHATh UX B PCHICHUU TCOMCTPHUYCCKUX U
(1)I/ISI/IHCCKI/IX 3agaq. HpI/IMeHHTL CKaJIApHOC TPOU3BCIACHUC BCKTOPOB

JJI1 HaXOXKXACHWA NJIMH U YT'JIOB

16




6.7

Ilonp30BaThCA MCTOAOM KOOpAMWHAT Ha IUIOCKOCTHU, TPHUMCHATHL €ro B

PEIICHUU IT'€OMETPUYCCKUX U ITPAKTHYCCKUX 3a7Ja4d

6.8

6.9

6.10

Brnagerp nOHATHSMM — TPaBUIBHOTO  MHOTOYTOJIbHUKA,  JUIMHBI
OKPYXHOCTH, JJIMHBI JYTU OKPYKHOCTH W PaJMaHHOM Mepbl yria,
yMeTb BBIUMCIATH IUIOHIa[b Kpyra u ero dacted. IlpumeHsats

MOJIYUYCHHBIC YMCHHUA B IIPAKTHYCCKUX 3adavdax

HaxomuTh ocu WK LEHTPbl CUMMETPHUH (QUTYD, TPUMEHSTh JIBUKCHUS

IIJIOCKOCTH B HpOCTeﬁHIPIX CciIy4dasax

[lpuMeHATh MONydYEHHBIC 3HAHUS HA TPAKTHKE — CTPOUTH
MaTeMaTU4ecKue MOJENH Ui 3a7ad peajbHON JKU3HH U MPOBOIMTH
COOTBETCTBYIOIIIME BBIYUCICHHS C TPUMEHEHHEM TOJ00MS U
TPUTOHOMETPUYECKHX (QYHKIUK (TONB3YsCh, TI/€ HEOOXOIUMO,

KaJIbKYJISTOPOM)
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IMTPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

9 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
6 I'eomerpus
6.1 Cunyc, kocunyc, Tanrenc yriaoB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOKeCTBO. POPMYJIbI IPUBEACHUS
Pemenne tpeyronbuukoB. Teopema KOCMHYCOB U Teopema CHHYcOB. Pemienue
6.2 MPaKTUYECKUX 337ad C MCIOJIb30BAHUEM TEOPEMbl KOCHUHYCOB U TEOPEMBbI
CHUHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodne cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpousBeeHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEIACHUH OTPE3KOB
' CEKYILUX, TEOpeMa O KBaJpaTe KacaTeJIbHOU
Bexktop, mnuHa  (MOaynb) — BEKTOpa,  COHANpaBiICHHBbIE  BEKTOPBI,
. MIPOTUBOMONOKHO HANpPaBIIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpalluy HaJl BEKTOpamu. PaznokeHue BeKTopa 1o JAByM
HEKOJUIMHEAPHBIM BEKTOpaM
6. Koopaunats! BexkTopa. CkansipHOE NPOM3BENEHHE BEKTOPOB, IPUMEHEHUE IS
' HaXO0XJACHUS UIMH U yIJIOB
JlexapToBBl KOOPJIMHATHI HA IUIOCKOCTH. YPaBHEHMS NPSMOM M OKPYKHOCTH B
6.7 KOOpJMHATax, MepeceueHrne OKPYKHOCTEN U MpsiMbIX. MeToa KOOpAUHAT U ero
MIpUMEHEHUE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKHI
6.9 Jlnvna okpyxHOoCTH. ['panycHas u paguaHHas Mepa yriia, BEIUMCICHHUE JUIUH IyT
' OKPY>KHOCTEH
6.10 [Tnomane kpyra, ceKTopa, cCerMeHTa
611 JIBuKeHMsI TUIOCKOCTH W BHYTPEHHHE CHUMMETpUH ¢(uryp (3reMeHTapHbIe

npencrasnenus). [Tapamiensuslii nepenoc. [ToBopot
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ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepalM¥ HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, MK, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe MnpecTaBlIeHue MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUH 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHH€e OnepupoBaTh MOHATUSAMMU: OIPEACICHUE, aKCUOMa, TeopeMa,
JI0OKa3aTelIbCTBO; YMEHUE pAaClO3HABaTh HUCTUHHBIE M JIOKHBIC
BBICKA3bIBAaHUSA, INPUBOJIUTH INPHUMEPbl W KOHTPIPUMEpPBI, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOJAYJIb 4YHCIa, OOBIKHOBEHHas JIpoOb U
NecsITUYHas Ipo0b, CTaHIAPTHBIA BUJ YKCIA, PALMOHAIBHOE YUCIIO,
UppalMoHAIbHOE YHCIO, apuU(QMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE  BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSAOYMBAaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHOMN
NPSIMOW, OKpYIJISATh YHCIA; yYMEHHE JeJaThb MHPUKUIKY U OLEHKY

pe3yiibTara BBIYHCIICHU N

YMeHue onepupoBarh IMOHATUSMH: CTEIEHb C LEJNBIM I[OKa3aTeseM,
apupMeTHYECKU KBaJApPaTHBI KOPEHb, MHOTOWIEH, ajreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTeNneHU
OOJIbIIIE €NWHMIIBI, YMEHHE BBIMOJHATH pacdy€Tel 1o (Qopmynam,
mpeoOpa3oBaHus IENbIX, JAPOOHO-PallMOHANBHBIX BBIPAKEHUH U
BBIPQKEHHUI C KOPHSAMH, Pa3IOKEHUE MHOIOYJIEHA HAa MHOXXHUTEIH, B
TOM 4HCIIE C UCHONIb30BaHHMEM (OpMYyT pa3HOCTH KBaJApaToB U

KBaapaTta CyMMBbI U pa3HOCTHU
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YMeHHe onepupoBaTh NOHATUSAMU: YACIOBOE PABEHCTBO, YPaBHEHHE C
OJHOM IIEPEMEHHOM, 4YHUCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJApPATHBIC YpPAaBHEHUS,
JIpOOHO-pallMOHATILHBIE YPaBHEHUSI C OJHOM IMEPEMEHHOM, CHUCTEMBbI
JBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAIbHBIE HEPaBEHCTBA C  OJHOU
[IEPEMEHHOM, B TOM YHUCJIE MPU PELIECHUHN 33134 U3 IPYruxX MpeaMeTOB
U TMPAKTUYECKUX 33Ja4; YMEHUE HCIIOJIb30BaTh KOOPJIAMHATHYIO
NpSMYI0O ¥ KOOPJIMHATHYIO IJIOCKOCTh ISl M300pa)KeHHsI pelIeHUit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: (QYHKIHS, rpaduK QyHKIHH, HYIA
byHKIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHus, YOBIBaHUS, HAWOOJIbIIEE W HAUMCHbBIIECEC 3HAYCHUS
GbyHKINY; yMEHHUE OIIEPUPOBATH TIOHSATUSIMHU: npsiMast
MIPOINOPIIMOHAILHOCTD, JUHEHHAS (PYHKIHS, KBaapaTHuHas (DYHKIHUS,
oOpaTHasi TPONMOPLUUOHAIBHOCTh, TMapaboia, Trumepoosia; yMeHue
CTpouTh Tpaduku GyHKINN, UCTIOTB30BATh TPA(UKH JIJIS ONIPEICTICHIS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, JUISl PEUICHUS 3a]a4 U3 JIPYTUX
y4eOHBIX TIPEIMETOB W pPEAbHOW JKU3HU, YMCHHE BBIPAKATH

(1)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIINYNHAMU

Ymenue OIIepUpOBATH HOHSTUSAMH: IIOCJIEZIOBATEIBHOCTb,
apudmernyeckass M TE€OMETpUYEcCKass  IMPOTPEecCUr;  yMEHUe
UCIOJIb30BaTh CBOICTBA MOCJIEAOBAaTENLHOCTEH, (HOPMYIIBI CyMMbI U
o0IIero 4jaeHa MpH PelIeHUM 3a/ad, B TOM 4YHCIE 3a1a4 U3 IPYTUX

y‘Ie6HHX MnpeaAMETOB U peaanoﬁ JKHN3HHU

YMeHue pemarh 3aaud pa3HbIX TUIMOB (B TOM YHCJIE HA MPOIICHTHI,
IO M 4YacTH, JBUXKEHHE, paboTy, IIEHy TOBAapOB M CTOMMOCTh
TOKYIIOK W yCIYT, HAJIOTH, 33J1a4¥ U3 00JIaCTH YIPABJICHUS IUYHBIMHU U
ceMeHbIMU  (UHAHCAMH); YMEHHE COCTaBIIATh  BBIPAXKCHHUS,
YpaBHEHUsA, HEPAaBEHCTBA W CHUCTEMbl [0 YCJIOBHIO 3a/IayH,
WCCIIeIOBATh MOJIYUEHHOE PEIIeHHE W OIEHUBATh MPaBAONOJI00HOCTh

MTOJIyYEHHBIX PE3YJIBTATOB
YMeHue onepupoBaTh MOHATUAMU: QUTypa, TOUKA, OTPE3OK, MpsMas,

7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYroJIbHUK, paBHOOEIPEHHBIH
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U PaBHOCTOPOHHUU TPEYTrOJbHUKH, HPSIMOYTOJIbHBIN TPEYroibHUK,
MennaHa, OMCCeKTpUca M BBICOTA TPEYrOJbHMKA, YETHIPEXYTOJIBHUK,
napajuieiorpaMMm, pomM0O, HOpPSIMOYTOJIbHHUK, KBaJpar, Tpamnerus;
OKPY’KHOCTb, KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3aJaud, B TOM 4YHCJIE M3 MOBCEIHEBHOMN
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; MapaluIeIbHOCTh M IMEPHEHAUKYISIPHOCTb IPSAMBIX,
yroa MexAy MpsMbIMH, [EPIEHIUKYJSAp, HAKJIOHHAs, IPOEKIUs,
nonobue Gpuryp, moo0HbIE TPEYTOJIbHUKN, CAMMETPHS OTHOCUTEIHLHO
TOYKM M TNPSAMOW; YMEHHUE pPACIIO3HABaTh PaBEHCTBO, CUMMETPHUIO M
nonobue (uryp, napaieNbHOCTh M MEPHEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromemM MHUpe

11

YMeHue omnepupoBaTh IMOHATHSAMHU: JJIMHA, PACCTOSHUE, Yroil
(BeqIMuMHA yIja, CUHYC U KOCHMHYC yIJla TPEYrojbHHKA), ILIOLIAjib;
YMEHHUE OLICHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpYXKaroIIEeM
MHUpE; yYMEHHE NpUMEHATh (OpMyabl TEpUMeTpa U IUIOUIaIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOLIagu Kpyra, o0Obema
MPSIMOYTOJIBHOTO Tapajulefienuesia; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHE COOTHOLICHUS IS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTh IUIOCKMEe (UIYyppl W HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT PYKH, C IOMOLIBIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIH

CUMBOJIbHOMY OIIMCAHUTO

13

14

YMmenue OIICpHUPOBATH IOHATHUAMMN: IpsAMOYTOJIbHaA cucrema
KOOpAHHAT, KOOPJAWHAThI TOYKHU, BCKTOD, CymMmmMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC ITPOU3BCACHUC BEKTOPOB,
YMCEHHUEC HUCIOJb30BATE BCKTOPBI M KOOPAWHATHI JIA MNPCACTABICHUS
JaHHBIX W PCIICHHUA 3adad, B TOM YHCIIC U3 JPYIrux y‘-IC6HLIX

MPEIMETOB U peATbHOMN )KU3HU

VYMmenune ONEprupoOBaTh IOHATUAMMU: CTOJIOUKOBBLIE H KPYTOBEIC
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quarpaMMmbl, —TaOnWIBL, cpeaHee  apudMeTHUYeCKoe, MeauaHa,
HauOOoJbIIee W HAMMEHBIEE 3HAYCHHUS, pa3MaxX YHCIOBOTO Habopa;
YMEHHE  W3BJICKaTh, HHTEPIPETUPOBATH M  IPEOOpPA30OBHIBATh
uHpOpMAIMIO, TPEJICTaBICHHYI0 B Ta0iMIaX M Ha JUarpaMmax,
OTPaKAMOIIYI0 CBOMCTBA M XapaKTEPUCTUKH PEAIbHBIX IMPOIECCOB U
SIBJICHHP'I; YMGHI/IG paCHOSHaBaTB N3MCHYHNBBIC BCIIMYUHBI B

OKpYKaroIllleM MUpe

15

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMNBIT (CITydalHBIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (JIIEMEHTApHBI HMCXOJ)
CIIy4alflHOTO OIbITa, CIIy4alHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHUE HaXOIUTh BEPOSATHOCTU CIIyYallHBIX COOBITUH B OIBITaX C
PaBHOBO3MOXKHBIMHU DJIEMEHTapPHBIMU COOBITHSIMH; YMEHHE pellaTh
3aJaud METOJIOM OpPraHM30BAaHHOTO Iepedopa W C HCIOJIb30BAaHHEM
MpaBWjia YMHOXKEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH peajbHBIX
COOBITUN W SIBIGHWUU, MOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHM B OKpYXaloIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEI U €ETO POJIbIO B MACCOBBIX ABJICHHAX

16

YMeHue BbIOMpATh MOIXOISIIMKA W3YYEHHBIM METOJA Ui pelleHUus
3a/1aud, TMPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBIECHNUE 3aKOHOB MAaTEMAaTHUKHU B
HUCKYCCTBE, OIMCHIBATh OTJEIbHBIE BBIJAIOIIMECS  PE3YJIbTATHI,
MOJyYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAayKH, MPUBOIUTH
MIPUMEPBhl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOM UCTOPHUH
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INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMbBIX HA OI'D 110

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT coAepKAHUA

1 Yucna v BBIYUCIICHUS

11 Hatypanbnble u nemnbie uncina. [Ipu3Haku 1e1MMOCTH LETbIX YHCEeT

19 OOBIKHOBEHHBIE W JECATHYHBIE  JApPOOHM,  MPOLEHTHI, OECKOHEUHBIE
' TIEPUOANYECKHE APOoOH

13 Panponaneueie  ymcna. Apu(MeTHUYECKHE ONepalud C  PalUdOHATbHBIMU
' qHUCIaMU

14 JleiicTBuTenbHbIe YHclia. ApUPMETHYCCKHE OIEpalil C JIeHCTBUTEIHHBIMU
' qHUCIaMU

L5 [TpuOnmkEHHbIE BBIUMCICHUS, MpaBUia OKPYTJEHUS, NPHUKUAKA U OICHKa
. pe3ynbTaTa BEIYACICHUN
2 Anrebpanyeckue BhIpaKEHUs

2.1 bykBeHHbIE BbIpa)KEHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ menbiM mokazateneM. CTemneHb C palMOHAIBHBIM IOKa3aTeJIeM.
. CBoiicTBa CTeNEHH

2.3 MHoro4wIeHbI

2.4 Anrebpanueckas 1poob

”s ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEINEHHU. HevictBuss ¢
. apru(MeTHYECKUMH KOPHSIMHU HaTypalbHOM cTeNeHn
3 YpaBHEHUS U HEpPAaBEHCTBA

31 Llensie u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTHU
. YpaBHEHUH

39 Llensie u ApoOHO-panoOHabHBIE HepaBeHCTBA. CHCTEMbI M COBOKYIHOCTHU
' HEPaBEHCTB

3.3 Pemienue TeKCTOBBIX 3a1a4
4 YucmoBeie IOCIIEI0BATEIIEHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJJaHUS ITOCIIEOBATEILHOCTEHN
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Apudmernueckass M TeoMmerpuyeckas nporpeccuu. Dopmyna  CIOKHBIX

4.2
IPOLIEHTOB
5 OyHKIMU
OyHKIUsA, cnocoObl  3amanus  GyHkiuu. ['papuk  pyakmuu.  OO6nacTh
OTIpeNieNIeHus] U MHOKeCTBO 3HaueHuil ¢ynkimu. Hymu ynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMHA. MakCUMyMBbl U
MUHUMYMBbl (yHKIMM. Hanbomnbinee M HauMmeHbllee 3HaueHUE (YHKIMM Ha
IPOMEKYTKE
6 KoopauHaTsl Ha IpAMOM U IIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexkapTOBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTypsl 1 UX CBOICTBA
7.2 TpeyronbHUK
7.3 MHOroyroiabHIUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpudeckix BEJIMYUH
7.6 BekTopsl Ha MIIOCKOCTH
8 BeposTHOCTh 1 cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pader
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1S1 YYEHUKA
I'eomerpus, 7-9 knaccel/ Atanacsa JI.C., byryzos B.®., Kagomuer C.b. u npyrue,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenner»

METOJAUYECKUE MATEPHUAJIBI AJ151 YUUTEJISA

YuebOuuk ['eomerpust, 7-9 xnaccel/ Atanacsu JI.C., Byry3os B.®., Kagomues C.b. u
npyrue, Akunoneproe oomectBo «M3narenpctBo «IIpocBemeHmes»

* DDVY+ Paboyast mporpamMma U METOIMYECKHE TTOCOOUS (Ha CalfTe prosv.ru)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

®denepanbHbIi IEHTp UHDOPMALIMOHHO-00pa3oBaTenbHbIX pecypcoB (DILOP)
http://eor.edu.ru

* Equnas xoyuieKius mudpoBbIX 00pa3oBaTeIbHBIX PECYpPCOB
http://school-collection.edu.ru

» EanHoe okHO J0CcTyna K 00pa3oBaTeIbHBIM pecypcam

http://window.edu.ru

* Karamnor y‘le6HBIX HS,Z[aHPIfI, O60py,[[0BaHI/I$[ H SJICKTPOHHBIX 06p330BaTeJ'ILHLIX pecypcoB

JUIsE 001Iero 00pa3oBaHMs

http://ndce.edu.ru

* [IIKOBHBIN TTOPTAI

http://www.portalschool.ru

Marepwuainsl o MmareMaTike B EquHo# Koutekiun nupoBbix 00pa3oBaTeIbHBIX
pecypcoB

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

* MockoBckuii LHCHTP HCHPCPBIBHOI'O MATEMATUYCCKOT'O O6pa30BaHI/I${
http://www.mccme.ru

° 3az[aq1/1 0 TCOMETpPUMU: I/IH(I)OpMaLII/IOHHO-HOI/ICKOBa}I CUCTEMA
http://zadachi.mccme.ru

* IuTepHET-IIPOEKT «3agaun»

http://www.problems.ru

° KOMHBI-OTepHaH MaTr€éMaTuKa B IIKOJIC
http://edu.of.ru/computermath

bubmmoreka [{TOK http://m.edsoo.ru

JleMoBepcHUM KOHTPOJIBHBIX pado

KountpoJabHnas padora Ne 1. BekTopbl

1. HaueptuTte 1Ba HEKOJNIMHEAPHBIX BEKTOPA dy 8, [TocTpoliTe BEKTOpHI, paBHBIE:
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http://school-collection.edu.ru/
http://edu.of.ru/computermath

1
—a+3¥
a) 2 . 6) 28—

2. Ha cropone BC pomba ABCD nexur ToukaK takas, uto BK = KC, O — Touka niepecedcHus

auaroHanel. Beipasure BeKTOpHI AQ AKKL gyepe3 BEKTOPHI a:ﬂn 8 Z_Z.

3. B paBHOOEApEHHO Tpamnenuu BpICOTA ACTUT OOJbIlIee OCHOBAaHUE HA OTPE3KH, PAaBHBIC 5 U
12 cm. Haiiaure cpeHIO0 JTUHUIO TPATICIHH.

—_—

4.* B tpeyronbauke ABC O — Touka nepecedeHus Meauad. Beipazure BeKTOp AC yepes

BEKTOPBI a=Al u g:ﬂ.

KonTpoubHnas pabora Ne 2. MeToa KoopAuHAT.

a=sm-n m{-3,6) n;—2
1. Haiinure KOOpAMHATHI U JUIMHY BEKTOpa a, ecimn 3 .
2. Hamuiure ypaBHEHHE OKPYXHOCTH C LICHTPOM B TOUKeA (- 3;2), Ipoxosiieii yepe3
Touky B (0, - 2).
3. Tpeyroabuuk MNK 3aiaH KoopauHatamu cBoux Bepid: M (- 6; 1), N (2, 4), K (2, - 2).
a) Jlokaxure, 4TO A MNE. paBHOOEIPEHHBII;
6) Haiinure BbICOTY, IPOBEAEHHYIO U3 BEPUINHBI M.
4. * Haiinute koopauHatel Touku N, nexariieil Ha ocu abCUCcC U paBHOYAAJIEHHOM OT TOUEK
Pu K, ecnn P(-1;3)u K(0; 2).

Kourpoabsnas padora Ne 3.
CooTHOIEHHUS MeK1Y CTOPOHAMH M YIJIAMH TPeyroJbHHUKA.

1. B tpeyronbauke ABC 24 =45

Zp = 60°, BC = 3\/—2-Hal7mHTe AC.

2. JIBe cTOpOHBI TPEYTrOJIbHUKA PABHBI
7 cmu 8 cm, a yron Mexy Humu pased 120°. HaiiiuTe TpeThio CTOPOHY TpeyronbHHUKA.

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

4., * B aABC AB = BC, ZCAB = 30° AE — ouccektpuca, BE = § cu. Haiinure

mionaas TpeyronbHuka ABC.
Konrtpoabnas padora Ne 4.
JITMHA OKPYKHOCTH M IJIOIIA/Ib KPYyra.

1. Haligute miomans Kpyra ¥ JJIMHY OTPaHMUYUBAIOIIEN €T0 OKPYKHOCTH, €CJIM CTOPOHA

5/3cm

MPABWJIBHOTO TPEYTOJIbHUKA, BIIMCAHHOTO B HETO, PaBHA
2. Beruucnaure JIMHY Iy OKPYKHOCTH € paguycoM 4 cm, eciu e€ rpajaycHasi Mepa paBHa
120°. Yemy paBHa MmIIomaas COOTBETCTBYIOIIETO JAHHOH Jyre KpyroBOTO CeKTopa?

3. IlepuMmeTp NpaBUWIBHOTO TPEYTOJIBHUKA, BIMCAHHOTO B OKPYKHOCTh, PABEH 6/3cm
Haiinnre nepumeTp npaBUIIBHOTO MIECTUYTOJIBHUKA, OITMCAHHOTO OKOJIO TOW ke

OKPY>XKHOCTH.
KonTtpoannas padora Ne S.
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JIBHKEHMSI.

1. Hauepture pom6 ABCD. IlocTpoiiTe 06pa3 3Toro pomoda:
a) MPU CUMMETPUN OTHOCUTENIBHO TOYKH C;
0) MpH CUMMETPHUH OTHOCHTEIHLHO MPSIMOH AB;

B) MpH MapajyieTbHOM MEePEeHOCe Ha BEKTOP A (;
r) pu oBopoTe BOokpyr Touku D Ha 60° o yacosoii cTpenke.

2. HoxaxwuTe, 4yTO MpsiMasi, CoJieprKalllas CEpeIMHbI IBYX MapajuIeIbHBIX XOP OKPYKHOCTH,
MPOXOJUT Yepe3 €€ LEHTP.

3. " HauepTuTe [IBa MapajIelbHBIX OTPE3KA, IJIMHBL KOTOPHIX PABHBL.HAYEPTUTE TOUKY, SBISIOILYOCS
HEHTPOM CHMMETPHH, TIPU KOTOPOM OJIMH OTPE30K OTOOpakaeTcs Ha APYToOH.
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