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IHHOACHUTEJIBHASA 3ATINCKA

I'eomeTpust Kak OQUH M3 OCHOBHBIX pa3/eioOB LIKOJIBHOM MAaTEMaTHKH, UMEIOIIUNA CBOEH
LENbI0 00ECTeYnTh M3Y4YeHHE CBOMCTB M pa3MepoB (UTYp, MX OTHOWICHHHA M B3aUMHOE
pacroJio’)KeHUE, OINUPACTCSl Ha JIOTMYECKYH0, JOKa3aTeNlbHYH JUHHUIO. [leHHOCTh u3yueHus
r€OMETPHUH Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa30oBaHus 3aK/II0YAETCs B TOM, YTO 00ydarouuiics
YUUTCS TPOBOAMUTH JOKa3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JOKa3bIBaTh WMCTHHHBIC YTBEPXKACHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyKJIeHHs «OT IPOTHBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIHUPOBATH OOpATHBIE
YTBEPIKJICHHSL.

Bropoii 11enpi0 u3y4eHus reoOMEeTpUH SIBISIETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
peleHNr Kak MaTeMaTHYeCKMX, TaK M TPAKTHUECKUX 3a/ad, BCTPEYAIOUIMXCS B PEATBHOM
KU3HU. OOydaroluics TOJKEH HAayYMTbCS OIPENEeNUTh T'€OMETpPUYECKYI0 (Urypy, OmMcarhb
CIIOBaMHU JaHHBIA 4YEpTEX WIM PUCYHOK, HAWTH IUIOIIA/b 3€MEIBHOTO Y4YacTKa, paccUUTaTh
HEOOXOMMYIO JITMHY OITOBOJOKOHHOTO Kalenss Wik TpeOyemble pa3Mmepbl Tapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpAasi, BHIUMCIIUTENIbHASA JIMHUS B U3y4YEHUU T'€OMETPHH.
[Ipn pemennn 3agad  MPAKTHYECKOTO — XapakTepa OOydYaloUIUics  y4uTCS  CTPOUTH
MaTeMaTHYeCKHE MOJICIA PEATbHBIX JKU3HCHHBIX CHTYAllHHd, IPOBOJUTH BBIYHCICHUS U
OIICHUBATh aJIEKBaTHOCTb MOJIyYEHHOTO pe3yJIbTaTa.

KpaiiHe BaXHO MOJUEPKUBATH CBS3U TEOMETPUH C JPYTUMH YYCOHBIMHU TpeIMeTaMH,
MOTHBUPOBATh  HCIIOJIb30BAaTh  OMNpPENICICHHUS TEOMETPUYCCKUX (QHUIryp H©  TIOHSATHH,
J€MOHCTPUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUHN B (U3MKE U TEXHUKE. DTH CBI3U Hauboliee
SPKO BUJIHBI B TeMaX «Bektopb», «TpuroHoMeTpuyeckue COOTHOIIEHU», «MeTo1 KOOpIuHaT»
u «Teopema [Tudaropar.

VYueonniii kypc «['eomeTpus» BKIIOYACT CICAYIONIME OCHOBHBIE Pa3JeNibl COJCPIKAHMS:
«['eomerpuueckue ¢urypsl M UX CBOiicTBay, «l3MepeHHe TIeoMeTpHUUECKUX BETUUYHUHY,
«/lexapToBBl ~ KOOpAWMHATHl HA  IJIOCKOCTH», «BeKTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanust Mo 100Ms».

Ha usydenue yuebnoro kypca «I'eomerpusi» otBonutcs 204 gaca: B 7 kiacce — 68 4acoB
(2 gaca B Henenm0), B 8 Kitacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 dacoB (2 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
9 KVIACC

Cunyc, xocunyc, TaHreic yrjioB oT 0 mo 180°. OcCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. POPMYJIbI IPUBEICHMUSL.

Pemenune tpeyrospHukoB. Teopema KOCHMHYCOB M TeopeMa CUHYcOB. Pemienue
MIPaKTUYECKUX 33a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [logobre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o pou3BeIEeHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU OTPE3KOB CEKYIIMX,
TeopeMa o KBaJpaTe KacaTeJIbHOM.

Bexrtop, anuHa (MOAYNb) BEKTOpAa, COHANPABIEHHBIE BEKTOPHI, MPOTHUBOIOJIOMKHO
HaIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpald Hal
BeKTOpamu. Pa3nokeHne BeKTOpa Mo JIBYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ MMpOU3BeIeHNE BEKTOPOB, MPUMEHEHHE JIIsl HAXO0KICHHUS IJIMH U YIJIOB.

JlexapTOBbl KOOpJIMHATBI Ha IIOCKOCTH. YPaBHEHUS TMpPsSMOM U OKPY)KHOCTH B
KOOpJMHATaX, MepecedyeHne OKpYKHOCTEHN U MpsAMbIX. MeTo1 KOOpAUHAT U €ro MpUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[THHA OKpY:KHOCTHU. ['pajiycHas u pajavaHHas Mepa yria,
BBIUHCIICHUE JUIMH YT OKpyKkHOCTeH. [Imomans kpyra, ceKkTopa, CerMeHTa.

JIBuKEeHUs MJIOCKOCTU U BHYTPEHHUE CUMMETPHUH (pUryp (37€MeHTapHbIe MPEACTABICHUS).
[TapannensHbiii neperoc. [ToBopoT.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuyHOCTHBIE Ppe3yJIbTAThl OCBOCHHS IpOTrpaMMbl ydeOHOro Kypca «['eomerpus
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBJICHUEM HMHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMAaTHKH,
LIEHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUUCKOMN
MaTEeMaTHYECKOM MIKOJIbI, K UCIOJIb30BAHUIO ATHX JOCTHKCHUM B APYTUX HAYKaX W MPUKIATHBIX
chepax;

2) rpa:kIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEN TpakJaHWHA W peau3ald €ro Ipas,
MPEACTaBICHUEM O MAaTeMAaTHYEeCKHMX OCHOBAaX (PYHKIIMOHUPOBAHMS PAa3IUYHBIX CTPYKTYD,
SIBJICHUH, TPOTEAYP TPaXAAHCKOTO 0OIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEITILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOW HAa aKTUBHOE y4YacCTHE B PEIICHUU MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKOUN
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MATeMAaTHYECKOTO 00Opa30BaHUs Ha MPOTSHKEHUU BCEH
XKU3HU JJIS1 YCHEIHON Mpo¢decCHOHANbHON AEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TMOCTPOCHHEM HWHIMBUAYAJbHOM TpaeKkTOpuu oOpa3oBaHUs W
KU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHUH, PacCyKICHUI, YMEHHUIO BUJETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHOCTH HAYYHOI0 TO3HAHUSA:

OpHUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHs 4YeloBeKa, MHPHUPOJAbl M OOLIecTBa, MOHUMaHHEM
MaTeMaTH4YeCKOW HayKu Kak cdepbl 4eloBeYecKOW MAesITeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MaTEMaTUYECKOM
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM JAESITENIbHOCTH;

6) ¢usnueckoe BocnuTaHue, ¢GopMHpoOBaHHEe  KYJbTYPbl  310POBbS H
IMOIMOHAJIBHOI0 0JIArONOJIyYHs:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryispHas Qusnyeckas aKTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBhIKa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM Ul pelieHus 3agad B o0nacTu
COXPAaHHOCTH OKPYKAIOIIEH cpejbl, MJIAHUPOBAaHUS MOCTYNKOB M OLIEHKH HMX BO3MOXKHBIX
MOCJICJICTBUH JIJIsI OKpY’KaIoIIeH cpefbl, 0CO3HAaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0eM U MyTel X peuieHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAJLHOM M IPUPOTHOM Cpebl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIOBHMSX HEONPEAECIEHHOCTH, IOBBIIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y OPYTUX
moziei, mpuoOpeTaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU W3
OIIBITA IPYTHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHIA, B TOM 4ucie (GOPMYIHPOBATH UEH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX W SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAllMIO, BOCHPUHMMATh CTPECCOBYIO
CUTYal[MI0 KaK BBI30B, TPEOYIOIIMM KOHTpPMEp, KOPPEKTUPOBATH NPUHUMAEMbIEC pEIICHUS U
nercTBUs, GOPMYIHPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
ITo3naBaTenbHbIE yHHBepcalbHbIe YyueOHbIe 1eliCTBUSA

ba3oBble joruyeckue a1eicTBUsA:

® BBIBIIATE M XapaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHICCKHUX OOBEKTOB,
MOHATHH, OTHOIICHHHA MEXIy IOHATHAMH, (OPMYIUPOBATH OINpPEACICHUS TOHATHH,
YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCH(DHUKAIMK, OCHOBAHHMS JIIsT 0000IICHUS 1
CpaBHEHHSI, KpUTEPHUH TTPOBOAMMOTO aHAIIN3A,

e BOCIpPUHHMATh, (pOpMyIHpOBaTh W TPeoOPa3OBBIBATH CYXKICHHS: YTBEPAHUTEIBHBIC U
OTpHIIATENIbHBIC, CIMHIUYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

® BBIIBIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTHBOPEUUs B (pakTax,
JAHHBIX, HAONIONCHHUAX W YTBEPXKICHHSX, NpeaiaraTb KPUTEPUU ISl BBISABICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JenaTh BBIBOJBI C UCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKITIOYeHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

e pa3duparh JOKa3aTeIbCTBA MATEMATUYCCKUX YTBEPXKIACHUHN (TIPSMBIC U OT MPOTHUBHOTO),
MPOBOJIUTh CAMOCTOSITEIILHO HECIOXKHBIC J0Ka3aTelIbCTBA MaTeMaTHYECKUX (DaKTOB,
BBICTpaMBaTh apryMEHTAIUIO, IPUBOJUTH MPUMEPHI U KOHTPIPHUMEPHI, 00OCHOBHIBATh
COOCTBEHHBIC PACCYXKICHMUS,

e BBIOMpATh CIOCOO pemieHUs y4eOHO# 3amaun (CpaBHUBATh HECKOJBKO BapHAHTOB
peleHusi, BEIOUpaTh HanOoJee MOIXOMANINA C YYETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciaenoBaTebcKue IeCTBHUS:

® UCNOJB30BaTh  BOMPOCHI  KaK  HWCCIEJAOBATCIbCKUH  MHCTPYMEHT  I[O3HAHWUS,
(dhopMynupoBaTh BOMPOCH], (GUKCUPYIOIINE TPOTHBOPEUHE, MPOOIEMY, CaMOCTOSTEILHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (OpMUPOBATH THUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIUI0, MHCHHE;

® TMPOBOJIUTH IO CAMOCTOATEIHHO COCTaBICHHOMY IUIaHY HECJIOXHBIA JKCIIEPUMEHT,
HEOOJBIIOE HCCIIEOBAaHUE IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4YecKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOH;



CaMOCTOSITENIBHO  (OPMYIUPOBAaTH OOOOIIEHUS W  BBIBOJABI [0  pe3yJbTaram
MPOBEIEHHOTO HAOIIOJICHUS, MCCIEIOBAHUs, OICHUBATH JTOCTOBEPHOCTH TOJTYYCHHBIX
pe3ybTaTOB, BBIBOJIOB U 0000IICHHUIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, @ TAKXKE BBIABUTATH MPENOI0KEHUS
0 €ro pa3sBUTHUH B HOBLIX YCJIOBUAX.

Pa6ora ¢ undpopmanmueii:

BBISBJIATH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIIMHU, TaHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH WH(MOPMAIHIO
Pa3IMYHbIX BUJIOB U (POPM IMpEACTABICHUS;

BbIOMpaTh (HOpMY INpejcTaBlieHUss HHGOPMALMK U WUTIOCTPUPOBAThH pelllaeMble 3a/1auu
cXeMaMu, AMarpaMMaMu, HHOM rpadukoi U ©X KOMOWHALUSAMY;

OIICHMBATh HAJAEKHOCTh MHPOPMAIMM 10 KPUTEPHUSAM, HPEUIOKEHHBIM YUUTEIEM WU
c(OpMyIUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHBLIC y‘{eﬁﬂble JeHCcTBHUA:

BOCIIPHHUMATH ¥ (DOPMYJIHUPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBHUSAMH M ICIISIMH
OOIIeHus, SICHO, TOYHO, TPaMOTHO BBIpAXaTh CBOK TOYKY 3pEHUS B YCTHBIX W
MMACBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS 10 XOJy PEIICHHS 3a7a4d, KOMMEHTHPOBATH
MTOJTY4YEHHBIN pe3ynbTar;

B X0Jie 00CYXKJCHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, TPOOIIEMEI,
pelaeMoi 3a1a4uM, BHICKAa3bIBAaTh UJIEH, HAllEJICHHbIE HA MOUCK PELIEHUs, COMOCTaBIATh
CBOM CYXKJCHHS C CY)KICHHSIMH IPYrMX YYaCTHMKOB JWajiora, oOHapyXuBaTh pa3inyue
U CXOJCTBO TMO3ULIMH, B KOPPEKTHOH Qopme (opmynupoBaTh pa3zHOTIacHs, CBOU
BO3paXKECHHUS;

MIPE/ICTaBIATh PE3yIbTaThl PEIICHUs 3aJaud, SKCIIEPUMEHTa, HUCCIIEeOBAaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUIEHUS C Y4ETOM 3ajad MpPE3CHTAlUU U
0COOEHHOCTEH ayIuTOpUH;

MMOHUMATh ¥ UCHOJIb30BaTh MPEUMYILECTBA KOMAHIHOW ¥ MHAUBHIYaIbHON pabOThHI IpH
pelIeHny y4eOHbIX MaTeMaTHYEeCKHX 3a7ay;

MPUHUMATD 1I€JIb COBMECTHOM JESITeNbHOCTH, IJIAHUPOBATh OPraHU3alMi0 COBMECTHOM
paboThl, pacrpenensTh BUIbI paboT, JOroBapuBaTLCS, 00CYKIaTh MPOLECC U PE3yNIbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B IPYNMNOBBIX (hopMax paboTsl (0OCykaeHHs, 0OMEH MHEHUSMHU, MO3TOBbIE
IITYPMBI U IPYTHE), BBIOJIHATH CBOIO YaCTh PaOOTHI U KOOPIUHUPOBATH CBOM JCHCTBUS
C IPYrUMU YJIeHAMU KOMAaHJbI, OIIEHUBATh KA4€CTBO CBOETO BKJIaJa B OOLIMN MPOAYKT
0 KpUTEPUAM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHSL.

PeryasitTuBHbIe YHMBepCcaJIbHbIC y4eOHbIe NeliCcTBUSA

Camoopranm3anus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJTOPUTM pELIeHHs 3aJauyd (WIK €ro 4YacTh),
BBIOMpaTh Ccroco0 pemeHuss ¢ Y4ETOM MMEIOIIMXCS PecypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHPOBaTh M KOPPEKTHPOBATh BAPUAHTHI PELIEHUM C y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJLJIEKT:



® BJAJETh CIIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOJIA IpOIecca M pe3ysibTaTa PerieHHs
MaTeMaTUYEeCKOM 3a1a4Hu;

® [pEeABUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPU PEIICHHUU 3aJa4d, BHOCUTH
KOPPEKTHBBI B JICATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAWJCHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa JIEATEIBHOCTU MOCTABICHHON LIEIH U YCIOBUSM,
OOBSICHATH MIPUYUHBI JOCTHKEHHSI MJTM HETOCTHKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

K xoHmy oOydenunss B 9 kjacce OOydarONIMICS TMOJYyYUT CIEAYIONIAE MPEIMETHBIE
pe3yIbTaThl:

3HaTh TPUTOHOMETpHYECKHE (YHKIMU OCTPBIX VYIJIOB, HAaXOJUThb C HUX IOMOIIBIO
pa3aUyYHbIE  AJIEMEHThl  IPSIMOYTOJIBHOTO  TPEYrOJbHUKAa  («pELIeHHE  MIPSIMOYrOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaNbKYISITOpa) IIMHBI U YIJIbl JUISI HETaOIMYHBIX
3HA4YEHMI.

[Tonb3oBarbest hopMynaMu IPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUIS. HAXO0XJACHUS COOTHOILIEHUH MEX]Ty TPUTOHOMETPUUYECKUMU BETMUYUHAMHU.

Hcnonb30BaTh TEOpEeMbl CHHYCOB U KOCHHYCOB JUISl HAXOXK/IE€HUS PA3IUYHbBIX 3JIEMEHTOB
TPEYroJibHUKA («pelIeHHue TPEyroJbHUKOBY»), MPUMEHITh MX MpPU PELIEHUU TeOMETPUUYECKUX
3ajau.

Brnaners nonstusMu npeodpa3oBaHus MoA00Us, COOTBETCTBEHHBIX 3JIEMEHTOB MOIOOHBIX
¢uryp. [lonp30BaThcs CBONCTBAMU 1MOAOOUS MTPOU3BOJIBHBIX (DUTYp, YMETh BBIYMCIIATH JAJIMHBI U
HaXOJUTh YIJIbl y MOAO0OHBIX Guryp. IIpuMeHaTs cBoiicTBa MOJOOMS B MPAKTUYECKHUX 3a/adax.
YMeTh NpUBOANUTH MPUMEPHI NOJOOHBIX (PUTYp B OKPYXKAIOIEM MHpE.

[lonp30BaThcs TEOpEMaMU O IPOU3BEAECHUHM OTPE3KOB XOpPJ, O MPOU3BEIECHUM OTPE3KOB
CEeKYIIMX, O KBajJpaTe KacaTeJbHOM.

[lonp30BaTbcs BEKTOpamMM, MOHUMATh MX TIEOMETPUYECKUH M (U3NYECKUH CMBICI,
IPUMEHATh UX B PELICHUM TEOMETPUYECKUX M (u3nueckux 3azad. [IpumMeHsATs ckaispHoOe
IIPOU3BEICHNE BEKTOPOB JJIs1 HAXO0XKIEHUS JUIMH U YTJIOB.

[lonp30BaTbcsl METOJOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATh €ro B pELICHUU
reOMETPUYECKUX U IMPAKTUUYECKUX 3a]au.

Brnaners MoHATUAMU NPaBUIIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYXHOCTH, JUIMHBI JAYyTH
OKPYXHOCTM M PpaJMaHHOW Mephl yIJ1a, YMETb BBIUMCIATH IUIOIIAJb Kpyra M €ro 4acTew.
[IpuMeHATh MOJTydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Haxonuth ocu (MM LEHTPb) CUMMETPUU (QUIYp, HNPUMEHSTH JIBUKEHUS IJIOCKOCTU B
MPOCTEHUIINX CITydasX.

[IpuMeHsATh MONyYEeHHBbIE 3HAHMUSA HA MPAKTUKE — CTPOUTh MaTeMaTHYeCKHe MOJENH JUis
3aJa4 peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 1010015
U TPUTOHOMETPUYECKUX (QYHKIMH (TONIB3YSCh, I71€ HEOOX0MMO, KAIBKYISATOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

9 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3fesioB U TeM uudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 5 bubnuorexa [JOK
CHUHYCOB. PenieHue TpeyroJbHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpaszoBanue nmogobus. Metpuueckue 10 1 bubnuoreka [IOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 B 12 1
SITOPH https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha TIIOCKOCTH 9 1 bubmorera [IOK
P bA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKY. JlJTHHA
5 OKPY>KHOCTH U ILIOLIAAb Kpyra 8 Bubmmorexa [JOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaseit
bu6mmoreka [IOK
6 6
JlBIDKEHNS LIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 7 1 bubnnoreka [JOK
3HaHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeJibHbIE
padoTsbI padoThI
pecypcsl
1 Omnpenenenre TPUrOHOMETPUUECKUX 1 bubnuorexa [JOK
¢yskumit yrinos ot 0° no 180° https://m.edsoo.ru/8al424bc
2 dopmyIbl IPUBEACHUS 1
bu6moreka [IOK
3 T 1
copeMa ROCHiyCoB https://m.edsoo.ru/8a14336¢
4 Teopema kocuHYCOB 1
bu6mmoreka [IOK
5 B 6oTa. 1 1
XOATA KOHTPOIBHAR paboTa https://m.edsoo.ru/8al142d5e
6 AHaIIU3 ¥ KOPPEKIUS 3HAHU. 1 bubnuoreka [IOK
TeopeMa cuHyCOB https://m.edsoo.ru/8al42e8a
TeopeMa cuHyCcoOB
TeopeMa cuHyCcOB
9 Haxoxaenue 1jiMH CTOpOH U BEJIMYUH 1 bu6mmoreka [JOK
YIJI0B TPEYrOJIbBHUKOB https://m.edsoo0.ru/8a1430b0
10 rpoyrommman oo | 1 utmorexa 110K
pey P - https://m.edsoo.ru/8al42ac0
CTOpPOHAMH
bu6mmoreka [JOK
11 P 1
CIHICHHE TPEYTOIBHILIOB https://m.edsoo.ru/8al42ac0
12 Pemenue TpeyroapHuKoB 1 Bubmmorexa LIOK

https://m.edsoo.ru/8al42ac0
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13 [ToBTOpenue. Pemenue bubmuoreka [IOK
TPEYrOJIbHUKOB https://m.edsoo.ru/8al42ac0
14 [IpakTHueckoe NPUMEHEHHE TEOPEM bubnuorexa [JOK
CUHYCOB M KOCUHYCOB https://m.edsoo.ru/8al142c3c
15 [IpakTHueckoe NpUMEHEHUE TEOPEM
CHUHYCOB U KOCHHYCOB
16 Kontponbnas pabora. Pemienne bubnuorexa [JOK
TPEYrOJIbHUKOB https://m.edsoo0.ru/8a14392a
17 AHanu3 1 KOppeKIysl 3HaHUN. bubnuorexa [JOK
[TonsiTre o nmpeobpazoBaHUM OO0 https://m.edsoo.ru/8a143ab0
18 COOTBETCTBEHHBIE 3JIEMEHTHI bubmuorexa [JOK
MoA00HBIX Uryp https://m.edsoo.ru/8a143de4
19 COOTBETCTBEHHBIE AIEMEHTHI
Mo00HBIX puryp
Teopema o mpou3BeIeHUU OTPEIKOB
20 XOp, TeOpeEMa O MPOU3BEICHUH Bubmmorexa [JOK
https://m.edsoo.ru/8al4406e
OTPE3KOB CEKYIIHNX
Teopema o mpou3BeIeHUU OTPEIKOB
21 XOp, TeOpeEMa O MPOU3BEICHUH bubmmorexa [JOK
https://m.edsoo.ru/8al441a4
OTPE3KOB CEKYIIHNX
22 Teopema o kBajpaTe KacaTeabHOM bubmmorexa [JOK
https://m.edsoo.ru/8al442da
23 IIpuMeHeHne TeopeM B pElIeHUN bubnnoreka [JOK
reoOMEeTPUUYECKHUX 3a]1a4 https://m.edsoo.ru/8a143f06
24 [IpumeHeHne TeopeM B peLIEHUH bubnuoreka [IOK
reOMETPUUYECKHUX 3a7a4 https://m.edsoo.ru/8al443fc
o5 IToBTOpenue. [Ipumenenne TeopeM B bubnuoreka [IOK

peUICHNUU IT'COMCTPHUICCKUX 3a1aY

https://m.edsoo.ru/8a144578
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KonTtposneHas pabdoTa.
[IpeoOpazoBanwme Mo00Ms.

bubmuoreka [JOK

26 Merpudeckue COOTHOLIEHUS B https://m.edsoo.ru/8a1447a8
OKPYXHOCTH
AHaM3 1 KOPPEKIIHs 3HAHH.
27 OHpeI[eJIeHI/IEI:BCKTOpOB. duznueckuit Bubnuorexa LIOK
N https://m.edso0.ru/8a144960
Y TEOMETPUUYECKUM CMBICTT BEKTOPOB
28 CrnoxeHue ¥ BRIUUTAHUE BEKTOPOB, bubnuoreka [JOK
YMHO>EHHUE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8al44a8c
29 CIio’)keHue U BBIYUTAHUE BEKTOPOB, bubmuorexa [JOK
YMHOEHHNE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8a144d52
30 CrnoxxeHue ¥ BRIYUTAHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YHUCIIO
31 Paznoxxenue BekTopa 1o ABymM
HEKOJIJTUHEAPHBIM BEKTOPaAM
bu6mmoreka [IOK
32 Koopzutatet Bektopa https://m.edsoo.ru/8al44fbe
CkaysipHO€ MMPOU3BEICHUE BEKTOPOB,
33 €ro MPUMEHEHHUE TSI HaXOXKACHUS Eubmorexa HOK
https://m.eds00.ru/8a14539c
JUTHH ¥ YTJIOB
CkaysipHOE MPOU3BEJICHUE BEKTOPOB, Bu6morexa LIOK
34 €ro MPUMEHEHHUE ISl HaXOXKACHUS
https://m.edso00.ru/8a14550e
JUIMH U yTIIOB
35 Pemrenne 3a1a4 ¢ MOMOIIBIO BEKTOPOB bubmotera [JOK
https://m.edsoo.ru/8al44c3a
36 Pemrenue 3agau ¢ moMOIIBIO BEKTOPOB bubmnorexa [IOK
https://m.edso0.ru/8a1458c4
37 [IpuMeHeHre BEKTOPOB JIJIsl PEeLLIEHUs
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3a1a4d GU3UKU

bubmuoreka [JOK
38 Kowrpomerast pabora .Bexropet https://m.edso0.ru/8a145b08
AHanu3 ¥ KOppeKIus 3HaHU.
39 JlekapTOBBI KOOPAMHATHI TOYEK HA
IJI0OCKOCTH
. bubnuoreka [JOK
40 ¥paHerHe NpaMoit https://m.edsoo.ru/8a145c48
41 VYpaBHeHHE NPAMON
bu6moreka [IOK
42 ¥PpABHEHHE OKPYKHOCTH https://m.edsoo.ru/8a14635a
43 Koopaunats! Touek nepeceveHus bubnuoreka [IOK
OKPYXHOCTH W IIPSIMOU https://m.edso0.ru/8a146620
MeTto1 KOOpAMHAT MIPU PEILICHUU
44 T€OMETPUYCCKHX 3a/1a4,
MPaKTUYECKUX 3a7a4
MeTto1 KOOpAMHAT MIPU PEILICHUU
45 reOMETPUYCCKHX 3a/1a4,
MPaKTUYECKUX 3a7a4
[Ipumenenue MeTo1a KOOPAUHAT MIPU
46 pELIeHUH TEOMETPUUECKUX 3a/1aY,
MPAKTUYECKUX 33734
47 KontponbHas padota .JlekapToBbI bubnnoreka [JOK
KOOPJIMHATHI HA TUIOCKOCTH https://m.edsoo.ru/8a146e0e
AHaNM3 ¥ KOPPEKIUs 3HAHUIA.
48 HpaBI/IJ'ILHLIepl\l?IHOII_“loyTOJIBHI/IKI/I, bubmiorexa LIOK
https://m.edsoo.ru/8al46fda
BBIYHCIICHUE UX DJIEMEHTOB
49 Yucno n. JInuHa oKpyKHOCTH bubnuoreka [IOK
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https://m.edsoo.ru/8a1472c8

bubmuoreka [JOK

50 Hueno m. Jlmiita okpysicocTH https://m.edso00.ru/8al4714c
o1 JUirHa Iyru OKpy»KHOCTH
52 Pannannas mepa yria brbmmorexa [OK
https://m.edsoo.ru/8al4714c
53 [Tnomanp kpyra, CeKTOpa, CerMeHTa bubmorexa HOK
https://m.edso0.ru/8a147426
54 [Tnomanp kpyra, ceKTopa, cerMmeHTa bubmorexa HOK
https://m.edso0.ru/8a147750
55 [Tmomanp kpyra, CeKTOpa, cerMeHTa bubmorexa TOK
https://m.edso0.ru/8a147750
56 [ToHsATHE O ABMIKEHUH TUIOCKOCTH bubmorexa [TOK
https://m.edsoo.ru/8a147c82
57 [TapanensHbIN IEPEHOC, TTOBOPOT bubmorexa [IOK
https://m.edso0.ru/8a147f16
58 [TapamiensHbIN IEPEHOC, TOBOPOT Bubmmorexa [JOK
https://m.edsoo0.ru/8a147f16
59 [TapamiensHbIN IEPEHOC, TOBOPOT
60 [TapamiensHbIN IEPEHOC, TOBOPOT
61 [IpumeneHnue ABMKEHUI TPU bubmuoreka [JOK
peLIeHUH 3a/1a4 https://m.edso0.ru/8a1480e2
62 [IpaBunbHBIE MHOTOYTOJIBHUKH.
Oxpyx’HOCTb. [IBUKEHHUS TIIOCKOCTH
IToBTOpenue. M3mepenue
63 F€OMETPUUECKUX BEJINYUH. bubmorexa HOK
TpeyromsHmk https://m.edsoo.ru/8a148524
64 [ToBTopenue.. [TapannensHblie u bubnuoreka [IOK



https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524

MEPIEHUKYIISIPHBIE IIPSMBIE

https://m.edsoo.ru/8a148650

[ToBTOpenune. OKpyKHOCTb U KPYT.

65 I'eomeTpuueckue mocTpoeHus. YTIIbl 1
B OKPYKHOCTH
[ToBTOpenue. Brincanusie u
66 OTIMCAaHHBIE OKPYKHOCTH 1
MHOTOYTOJIbHUKOB
bubmmoreka [{OK
67 Nrorosas koHTposbHasA padoTa. 1 httos://m.edsoo.ru/8a148920
AHasnu3 U KOppeKIyd 3HaHUMU.
68 [ToBTOpenue. Pemenne 1
TPEYrOJILHUKOB.
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1.

Maremaruka. ['eomerpust: 7-9-e kiaccel: 0a30BbIi YPOBEHb: YUECOHHK, /-9 Kilacchl/
Artanacsn JI.C., byry3zoB B.®., Kagomues C.b. u apyrue, AkuinonepHoe oOIecTBo
«M3marenbetBo «lIpocsemnenne», 2022 r.

I'eomerpust. Tematuaeckue Tectol:7,8,9 knaccesl/T.M.Mumienko, A.Jl.bruakoB.-Mocksa:
[Ipocsemenue, 2019 .

I'eomerpust. Pabouas terpanp:7,8,9 xnaccel/JI.C.AtanacsH u ap.-Mocksa: [IpocBenienue,
2019r.

3amauu o reomerpun: 7-11 xmaccsl/b.I'.3uB, B.M.Meiinep, A.I'.baxanckuii.-Mockaa:
[Tpoceemenue, 2019 .

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

1.

w N

Maremaruka. ['eomerpust: 7-9-¢ kimacchl: 0a30BBIH YPOBEHb: YUSOHUK, /-9 KIacchl/
Artanacsn JI.C., byry3oB B.®., Kagomiies C.b. u apyrue, AKiimoHepHoe 001IECTBO
«M3marenbetBo «lIpocsemnienne», 2022 r.

Marematuka.l'eomerpus. Metoaudeckoe nocoobwue: 7-9 kimaccel, 6a30Bbii ypoBeHb, 2020 .
I'eomerpus. unakrudeckue marepuainsl: 9xnacce/ b.I'.3uB, B.M.Meiinep.-MockBsa:
[Ipocsemenue, 2019 1.

I'eomerpus. Temaruueckue tectsl:7,8,9 xmacesl/T.M.Mumenko, A.J].bauakoB.-Mocksa:
[Ipocsemenue, 2019 1.

I'eomerpus. Pabouas terpann:7,8,9 knaccw/JI.C.Atanacss u ap.-Mocksa: [Ipocsemnienue,
2019r.

3anmauu no reometpun: 7-11 kimaccel/b.I".3uB, B.M.Meiinep, A.I'.baxanckuii.-Mocksa:
[Ipocsemenue, 2019 1.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
1. bubanoreka [JOK

2.

https://resh.edu.ru/

3.https://m.edso0.ru/8a148920

4 .https://m.edsoo.ru/8a14336¢

HUHTEPHET
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