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MNOACHUTEJIBHASA 3AIINCKA

I'eomeTpusi Kak OJIMH U3 OCHOBHBIX Pa3/JeJOB LIKOJIbHOM MaTEMaTHUKH, UMEIOIINUNA CBOEH
HeNbl0 00ecleynTh H3y4YeHHE CBOMCTB U pa3MepoB (GUTYp, MX OTHOIICHWH M B3aMMHOE
pacrojoXKeHUe, ONUPAETCs Ha JIOTMUYECKYH0, JOKa3aTesbHYI JMHUIO. LleHHOCTh u3yueHus
TreOMETPUH Ha YPOBHE OCHOBHOT'O OOIEr0 00pa3oBaHMs 3aKII0YAETCS B TOM, YTO 0OydYarOIIHics
YUHUTCSI TMPOBOAUTH JIOKA3ATEJIbHBIE PACCYXKICHUS, CTPOUTH JIOTUYECKHE YMO3AKJIIOUEHHUS,
JIOKa3blBaTh MCTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPUMEPBHI K JIOKHBIM, IPOBOJIUTH
paccyXIeHHs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPHU3HAKOB, POPMYIUPOBATH OOpaTHBIE
YTBEPKACHHUS.

BTopoii 1enpro U3ydeHusi T€OMETPUM SIBISIETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa IIpU
pELIEHMH KaK MaTeMaTUYeCKHX, TaK M MPAKTHYECKUX 3a/ad, BCTPEUYAIOIIMXCA B pPEAIbHOU
xu3HU. OOyYaromuiics MOHKEH HAYYHTHCS OIPENSUTh TeOMeTpHdecKyto (urypy, omucarb
CIIOBaMHU JAHHBIA 4YepTEX WIM PUCYHOK, HAWTH IUIOUIA/lb 3€MEJBHOIO Y4acTKa, paccUuTarh
HEOOXOIUMYI0 JJIMHY ONTOBOJOKOHHOTO Kalemst wiau TpeOyeMmble pa3Mepbl rapaxa s
aBTOMOOWIL. DTOMY COOTBETCTBYET BTOpas, BHIYMCIUTENbHAS JTUHHUS B U3YYEHUHU T'€OMETPHUU.
[Ipu pemieHun 3agad  NPAKTUYECKOTO  XapakTepa OOy4aroUUiicss y4MTCS  CTPOUTH
MaTeMaTUYeCKUe MOJENIN pEeAlbHbIX JKU3HEHHBIX CHUTYyalMil, NpPOBOAUTH BBIYMCIEHUS U
OIICHUBATH aJICKBaTHOCTh MOJYUYEHHOI'O PE3yibTaTa.

KpaitHe BakHO MOAYEPKUBATH CBA3M T€OMETPUU C IPYTMMU YUYEOHBIMH TMPEAMETAMU,
MOTHUBUPOBaTb  HCIOJB30BAaTh  ONpPEIECJIECHUS TIEOMETPUYECKHMX (QUIyp U TOHATHUH,
JEMOHCTPUPOBATh IPUMEHEHUE MOJYyYEHHBIX YMEHUHN B (PU3UKE U TEXHUKE. DTH CBSI3U Hauboiee
ApKO BUJHBI B TeMax «Bektopsl», « TpuroHomeTpuueckue cOOTHOIEHUD», «MeTo KoopauHaT»
u «Teopema IIudaropar.

VYuebnsiii kypc «I'eomeTpus» BKIIIOUAET CICAYIONIME OCHOBHBIE Pa3Jeiibl COICPKaHUS:
«'eomerpuueckue ¢GUTypel W UX CBOWCTBay, «/3MepeHHME TEOMETPUUYECKUX BEIHUYUH,
«JlexapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbD», «/IBMKEHHS  MIOCKOCTHY,
«[IpeobpazoBanus mogo0us».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB
(2 gaca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B HeJeN0), B 9 kimacce — 68 yacoB (2 Jaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
9 KJIACC

Cunyc, kocuHyc, TaHreHc yrioB ot 0 go 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOX1eCTBO. POPMYIIbI IPUBEICHUS.

Pemienne tpeyronsHukoB. Teopema KOCHMHYCOB M TeopemMa CHHYCOB. Pemenue
IIPAaKTUYECKUX 3a/1a4 C UCIIOJb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonodus. [Tonodue coOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 mpoU3BEECHNUN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYILHUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bekrtop, nnmHa (MOAYNb) BEKTOpa, COHANPABIEHHBIE BEKTOPHI, IPOTHUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMy HaJ
BEKTOpaMu. Pa3iioxkeHue BEKTOpa Mo JABYM HEKOJUIMHEapHbIM BeKTopaM. KoopauHaTel BEeKTOpa.
CkansipHO€ ITPOU3BEIECHNE BEKTOPOB, IPUMEHEHUE /I HaX0XKJIEHUS JJIUH U YTJIOB.

JlexapToBbl KOOpAMHATBI HA IIOCKOCTH. YPaBHEHUS IPSMOM U OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U NPSAMBIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHUE.

[IpaBunbpHbIE MHOTOYTOIBHUKH. JlJInHA OKpYX)HOCTH. ['pagycHas u panuanHas mepa yria,
BBIYMCIICHHE JUIMH AYT OKpYyXHOCTeH. [1imomane kpyra, ceKTopa, CErMeHTa.

JIBIKEHUS TIOCKOCTH M BHYTPEHHUE CUMMETPHH (pUryp (371IeMeHTapHbIE MPEICTaBICHHS).
[TapannensHbiii nepeHoc. [loBopoT.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBbI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS IpOrpaMMbl yueOHOro Kypca «I'eomerpusi»
XapaKTEepU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IpPOSIBJIGHUEM MHTepeca K MpOLUIOMY M HACTOALIEMY POCCHHCKOH MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUSIM PpOCCUHCKMX MaTEeMaTUKOB M POCCHICKOMN
MaTEMaTUYECKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JTOCTH)KEHUH B APYTUX HAyKaxX M HMPUKIIATHBIX
chepax;

2) rpa:kIaHCcKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIIOJHEHUIO O0sI3aHHOCTEH TIpakJaHMHA M peald3alud ero Ipas,
NPEJCTAaBICHHEM O MaTEeMAaTUYECKHX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IHYHBIX CTPYKTYP,
SIBIICHU, TIPOLEAYpP TPakJAHCKOTO 00IecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTUYECKUM INPUMEHEHUEM JOCTHXKEHHH
HAaYKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUYECKUX ITPUHLUIIOB B AEATEIBHOCTU YUEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE y4YaCTHE B PELICHUM IMPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTU MaTEeMAaTHYECKOI0 00pa30BaHUs HA MPOTSIKEHUU BCEH
AKHU3HU Ul YCHEeLIHON Npo(ecCHOHaIbHOM AATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHMH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM WHIMBHUIYaJIbHOH TPACKTOPUHM OOpa30BaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHITHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKI€HUHN, YMEHUIO BUJETh MAaTEMAaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAllMe B JIEATENILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuyHBIX NpeAcTaBIeHUil 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeJOBEKa, MPHUPOAbBI U O0OIIecTBa, NOHUMaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elIOBEYECKOW NeATeNbHOCTH, 3TaloB €€ pa3BUTHS U
3HAUYMMOCTH JIJIsl Pa3BUTHUS LIUBUIIN3ALIMH, OBJIAZICHUEM S3bIKOM MAaTEMATHUKU U MaTeMaTH4YECKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAHWS MHUpPA, OBJIAJACHUEM NPOCTEHIIMMHU HaBbIKAMU
HCCJIEIOBATEIbCKOM 1eATEeIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (¢GopMHpoOBaHHMe  KYJBTYpPbl  310POBbS M
IMOLMOHAIBLHOIO 0JIArONOIy4Yusi:

TOTOBHOCTBbIO NIPUMEHATH MAaTEMaTU4YECKHUE 3HAaHUS B HHTEpEcax CBOErO 370pOBbs,
BEJICHUS 3/J0POBOr0 00pasa U3HU (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TAKOT'0 K€ MpaBa JAPYroro 4ejJoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHUE:

OpUEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIsl pelleHus 3ajad B obiactu
COXPAHHOCTH OKpY)KaloIleW cpeipl, IMIAaHUPOBAaHUS IMOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCJEICTBUM Il OKpY>Karollel cpesibl, 0CO3HAHHEM TIJI00aJIbHOTO XapaKTepa 3KOJOTMYECKUX
npo0JeM U myTel uxX pereHus;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOTHOI Cpebl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHPCI[CJIéHHOCTI/I, IOBBINICHUIO YPOBHSA cBOci
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTb, B TOM YHCJIC YMCHUC YUHUTHCA Yy APYTIHUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJECH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCHU3BCCTHBLIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPHUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMBbIE PELICHUS U
neicTBus, GOpPMYIMPOBATh U OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI
ITo3naBaTe/bHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble loruueckue AeiicTBUs:

® BBIIBJIATh M XapaKT€PU30BaTh CYLIECTBEHHbIE MPU3HAKM MaTEMaTHUYECKUX OOBEKTOB,
HOHATUHM, OTHOIIEHUH MEXIy MOHATHAMM, (OPMYJIHPOBATH ONPEACICHHUsS HNOHATH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKALMU, OCHOBAHUS JJIs1 0000ILEHUs U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

e BOCHpUHHUMATbH, (OpMyIUpOBaTb M NPeOoOPa3OBHIBATh CYXKJIEHHs: YTBEPAUTEIbHBIE U
OTpULATEIIbHbIE, €MHUYHBIE, YACTHBIE U OOIIUE, YCIIOBHBIE;

® BBIBIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpeUus B (hakrax,
JaHHBIX, HAOMIOACHMSIX W YTBEPKACHUAX, Npe/ularaTb KPUTEPUU JJIsi BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JieNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTUKM, JEIAYKTUBHBIX M HMHJYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa30upaTh 10Ka3aTelbCTBA MaTEMATHUECKUX YTBEP)KJIEHUH (MPSMBIE U OT MPOTUBHOIO),
IPOBOJUTH CaMOCTOATEIbHO HECJOXKHBIE JI0Ka3aTeNbCTBA MaTEeMaTHYeCKHX (DaKTOB,
BBICTPAaNBaTh apryMEHTalLlUIO, PUBOJUTH MPUMEPBHl U KOHTPIPUMEPHI, 0OOCHOBHIBATH
CcOOCTBEHHBIE PacCyX/ICHHUS;

e BBIOMpaTh CroOcoO pemieHus ydeOHOM 3amaun (CcpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hanbosiee MOAXOASIINNA C YU4ETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA!

® JCNOJBb30BaTh  BONPOCHl KAk  HWCCIENOBATEIbCKMM  MHCTPYMEHT  IIO3HaHUS,
(dopMynHupoBaTh BONPOCH], (PUKCUPYIOIIKNE TPOTUBOPEUHE, IPOoOIeMy, CaMOCTOSITEIbHO
yCTaHaBIMBaTh WCKOMOE M JaHHOE, (OpMUPOBATH TUIIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHE;

® IPOBOJUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY HECJIOKHBIH HKCIIEPUMEHT,
HEOOJIbIIOE UCCIIEIOBAHME [0 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4ecKoro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0M;



® CaMOCTOSTEIbHO (POPMYIUPOBATH 0OOOIICHNUS U BBIBOJBI IO pE3yabTaTaM MPOBEAEHHOTO
HaOJIOIEHUS, MCCIIEOBAaHUs, OLICHWBATh JIOCTOBEPHOCTh IIOJIyYEHHBIX DPE3Y/IbTATOB,
BBIBOJOB 1 0000IIEHNI;
e IIPOrHO3MPOBATH BO3MOYKHOE Pa3BUTHE IIPOLIECCA, @ TAKXKE BBIIBUTaTh IIPEAIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.
Pabora ¢ unopmanmeii:
® BBIBJIATH HEJOCTATOYHOCTD M M30BITOYHOCTh MH(POPMAIIUH, TaHHBIX, HEOOXOJUMBIX IS
pelleHus 3a1a4H;
e BBIOMpaTh, AHAIM3MPOBATH, CUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH WH(POPMALIUIO
pas3INYHbIX BUAOB U (GOPM IPEICTABICHHUS;
e BBIOMpaTh (OpMY NpencTaBieHUs] WHPOPMAMK U WILUTIOCTPHPOBATH pellacMble 3a/1aun
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoi U UX KOMOUHALMSMU;
® OILIEHHWBATh HAIEKHOCTh MH(OpPMALMM IO KPUTEPHUSAM, MPENTIOKEHHBIM YUUTENIEM WIIU
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.
KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:
® BOCHpUHUMATh U (OPMYIHPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBHMSIMU U LIEJISAMHU
oOlIeHMs], SICHO, TOYHO, I'PAaMOTHO BBbIpaXKaTb CBOIO TOYKY 3pEHUS B YCTHBIX H
IUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 XOJy pEIICHHUs 3a/1auyd, KOMMEHTUPOBATh
IIOJIy4YEHHBIH PE3yJIbTaT;

B XO7Ie 00CYX/IeHHs 3a[aBaTh BOIPOCH! MO CYLIECTBY OOCYKAaeMOI TeMBI, IPOOIEMBI,

pelraeMoi 3aJauu, BHICKa3bIBaTh UJIEH, HALICIICHHBIC HA MMOMCK PEILCHHS, COMOCTABIISATh

CBOM CYXJICHHSI C CYXIEHHSIMHU JPYTHX YYaCTHUKOB JMANOra, OOHAPY)KUBATh PasziIHyue

U CXOJICTBO MO3WIMHA, B KOPPEKTHOH ¢opme (OpMyIHpOBaTh PaA3HOTIACUS, CBOH

BO3PAXKCHHUS;

® TMIPEJCTABIIATh PE3YJNbTATHl PEIICHHs 3aJaud, SKCIEPUMEHTa, HCCIIEOBAHUS, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaATh (OpMAT BBICTYIUICHUS C YYETOM 3a/ad TPE3CHTAlMUA |
0COOEHHOCTEH ayTUTOPUH;

® [IOHMMATh M MCIOJIB30BaTh NMPEHMYIIECTBA KOMAHTHONW ¥ WHAWBUIYAIBHOW pabOTHI IpU
peleHnH yuyeOHbIX MaTeMaTHYeCKUX 3ajad,

® IMPUHHUMATH IIeTTb COBMECTHOH NEATENFHOCTH, IUIAHWPOBATh OPTraHU3aIMI0 COBMECTHOW
paboThl, pactpeAensaTh BUAbl paboT, 10roBapuBaThcs, 00CYKIaTh MPOLECC U Pe3yabTaT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

® y4acTBOBATh B IPYMIOBBIX Gopmax paboThl (00CYkIeHHs,, 0OOMEH MHEHUSIMH, MO3TOBbIE

HITYPMBI U IPYTHE), BBITIOIHITH CBOIO YacTh PabOTHI M KOOPIUHUPOBATH CBOH JICHCTBHS

C IpYT'MMH YJI€HAMH KOMAaH[IbI, OLIEHMBATh KaYeCTBO CBOETO BKJIAJa B OOIIUI MPOIYKT

10 KPpUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PerynsiTuBHbIe yHUBEpCAJIbHbIE Y4eOHbIE 1€ CTBUA

Camoopranusanus:
® CaMOCTOSITEIbHO COCTaBJIATh IUIaH, AITOPUTM pELIeHUs 3aJaud (WIM €ro 4acTh),
BbIOMpaTh CHoco0 pemeHuss ¢ Y4ETOM HMEIOIIUXCSl PECypcoB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BAPUAHTBI PELIEHUN C Yy4ETOM
HOBOH MH(OpMAIHH.
CaMOKOHTPOJIb, JMOLHOHAIbHBIH HHTEJVIEKT:



® BIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIA Tpoliecca M pe3ylbTaTa pelieHUs
MaTeMaTHYECKOH 3a/1a4u;

® [pEIBHICTH TPYIHOCTH, KOTOPhIE MOTYT BO3HHMKHYTh IPU PELICHUH 3a/1a4d, BHOCHTH
KOPPEKTHUBHI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAMJICHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHE PE3YJIbTAaTa JIESATEIBHOCTH ITOCTABICHHON LIEJIU M YCIOBHSIM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MJTH HETOCTHKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K konmy oOyuenus B 9 kJjacce oOydarommiics MOMYYHT CIEIYIOUIUE IMPEIMETHBIE
pe3yIbTATHI:

3HaTh TPUTOHOMETPHUYECKHE (DYHKIMM OCTPHIX YIJIOB, HAXOAUTh C HMX IOMOLIbIO
pasM4yHble  3JEMEHThl  MPSIMOYIOJbHOIO  TPEYrojbHHKA  («pELIeHHe MHPSIMOYIOJIbHBIX
TPEYroJabHUKOBY»). HaxoauTs (C MOMOILIBI0 KaJIbKYJISATOpA) JUIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HAYEHUMN.

[Tonp3oBaTbes popMysaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUI HAXOXKJICHNUSI COOTHOILIEHUHM MEX]ly TPUTOHOMETPUYECKHMMHU BEITUYMHAMHU.

Hcnonp30BaTh TEOpPEMbl CUHYCOB U KOCHHYCOB JUISl HaXOXIECHUS PA3JIUYHbIX 3JIEMEHTOB
TPEYrojbHUKa («pEIIeHUEe TPEYTrOJbHUKOBY), MPUMEHATh HX IPH PEIICHHH T'€OMETPHUYECKUX
3ajay.

Brnaners nonarusimu npeoOpa3oBaHus 10100Us, COOTBETCTBEHHBIX AJIEMEHTOB MOI00HBIX
¢uryp. [Tomp3oBarbest cBOMCTBaMU 1OI00MST TPOU3BONIBHBIX (DUTYP, YMETh BBIYUCIATH JIMHBI U
HaXOJUTh YIJIbl Y M0J0OHBIX (uryp. IlpuMenars cBoiicTBa moao0us B MPaKTUYECKUX 3a/ladax.
YMeTb NpUBOAUTE MPUMEPHI HOJOOHBIX (DUTYP B OKPY’KAIOIIEM MUpE.

ITonp30BaTbCsa TeopeMaMu O MPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEIEHUH OTPE3KOB
CEeKYIIHX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbcs BEKTOpaMM, IHOHMMATh HUX T€OMETPUYECKUH U (PU3NYECKHIl CMBICI,
OPUMEHATh MX B PELICHHH TIeOMETpUYecKHX U (u3ndeckux 3agad. [IpuMeHsATh cKalspHOe
POM3BEACHNE BEKTOPOB JJIs1 HAXOXKAECHUS JUIMH U YTJIOB.

[Tonb30BaTbcs METOAOM KOOpPAMHAT Ha IUJIOCKOCTH, MPHUMEHSTh €ro B pEIIeHUU
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Brnaners MOHATHUSAMHU NMPaBUIBHOTO MHOTOYIOJbHMKA, JJIUHBI OKPYXKHOCTH, JJIMHBI TyT'H
OKPY)KHOCTH U PpaJMaHHOW Mepbl YIja, yMeTh BBIUMCIATH IUIOLIAJb Kpyra M €ro YacTew.
[TpuMeHSTH MOTy4eHHbIE YMEHUS B TIPAKTUYECKUX 3a/1auaXx.

HaxomuTe ocu (WM TEHTPHI) CHMMETpUU (PUTYp, TPUMEHATH BUKCHUS TUIOCKOCTH B
INPOCTEUIINX CIydasX.

[TpuMeHATh MOTY4YEeHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTW4YecKHe MOIETH s
3aJa4 peajbHON KU3HU U TPOBOJIUTH COOTBETCTBYIOIINE BBIUMCICHUS C TPUMEHEHHUEM MTOA00MS
U TPUTOHOMETPUYECKUX (PYHKIUH (TI0Ib3YACh, I7Ie HEOOX0UMO, KaJIbKYJIATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

9 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrposbnsie IIpakrunyeckue (up )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
Tpuronomerpus. TeopeMbl KOCUHYCOB 1 16 1 0 bubmuorexa [JOK
CHHYCOB. PellieHre TpeyroibHIKOB https://m.edsoo.ru/7f41al2c
[IpeobpazoBanue nopobus. Merpuueckue 10 1 0 bubmmoreka [JOK
COOTHOIICHUS B OKPYXHOCTH https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1 0
CITOPH https://m.edsoo.ru/7f41al2c
JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH 9 1 0 bubmnorexa LIOK
P PA https://m.edsoo.ru/7f41al2c
e neneealll IR o B
by - Hv pyra. https://m.edsoo.ru/7f41al2c
Boruncnenue minomaaei
bubmmoteka IIOK
6 0 0
Alemmieris wockocTh https://m.edsoo.ru/7f41al2c
[ToBTOpenue, 06001IEHNE, 7 5 0 bu6nunorexa LIOK
CHCTEMAaTH3aLMA 3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

[NPOT'PAMME



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

INOYPOYHOE IIVTAHUPOBAHUE

9 KUIACC
N KounyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
11/-11 Tema ypoka Beero KoutposbHbie IIpakTuueckue S — HMara oGpasoBaTejbHbIe
padoThI padoThI 93 H3yYEHHUsI  pecypcChl
96
Ornpenenenue
1 TPUTOHOMETPUUECKHUX 1 0 0 bubmumoreka [IOK
¢byukwmii yrios ot 0° https://m.edsoo.ru/8al424bc
no 180°
2 DopmyIbl TpUBEICHUS 1 0 0
bubmuorexa [JOK
3 T 1 0 0
POpEna KOUIHLOR https://m.edso0.ru/8a14336¢
4 Teopema KOCUHYCOB 1 0 0
bubmuorexa [JOK
5 T 1 0 0
POpEMa KOUHHYLOR https://m.edsoo.ru/8al142d5e
bu6mmorexa [IOK
0 Teopewa cittiycos L 0 0 https://m.edso0.ru/8al42e8a
Teopema cuHycoB 1 0 0
8 Teopema cuHycOB 1
Haxoxnenue nnvu
bu6 OK
9 CTOPOH W BEIHYHH 1 " H_HOTeKa i
N — https://m.edsoo.ru/8a1430b0
10 Pemenne 1 bu6mmorexa [IOK
TPEyroJIbHUKOB https://m.edso0.ru/8al142ac0
11 Pemenue 1 bu6mmoreka [JOK
TPEyroJbHUKOB https://m.edsoo.ru/8al142ac0



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

12 Pemenue bubmuoreka [JOK
TPEYTrOJbHUKOB https://m.edsoo.ru/8al42ac0
13 Pemenue bubmuorexa [JOK
TPEyroJIbHUKOB https://m.edso0.ru/8al42ac0
IIpakTyeckoe
14 H;)I/IMCHGHI/IG TeopeM bubmmorexa LIOK
https://m.edsoo.ru/8a142c3c
CHUHYCOB M KOCHHYCOB
[IpakTrueckoe
15 MIPUMEHEHHE TEOPEM
CHUHYCOB M KOCUHYCOB
KonTponbras pabora
16 o Tzfae "Pemfﬂne Bubnuorexa LIOK
| https://m.edsoo.ru/8a14392a
TPEYrOJIbHUKOB
Ilonstue o
17 peoOpa3oBaHuU Bubnuorexa LIOK
https://m.edsoo.ru/8a143ab0
o 100ms
CoOTBETCTBEHHBIE
18 DJIEMEHTHI MOAO0HBIX bubmorexa HOK
https://m.edsoo.ru/8a143de4
uryp
CoOTBETCTBEHHBIE
19 3JIEMEHTHI ITOJOOHBIX
¢uryp
Teopema o
MIPOU3BEICHUN
20 OTPE3KOB XOpJ, bubnuorexa [IOK
TeopeMa o https://m.edso0.ru/8a14406e
MIPOU3BEICHUN

OTPEC3KOB CCKYLIUX,



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

Teopema O KBajpare
KacaTeabHOU

21

22

23

24

Teopema o
MIPOU3BEICHUN
OTPE3KOB XOpI,
Teopema o
MIPOM3BEICHUH
OTPE3KOB CEKYITHUX,
Teopema O KBajpare
KacaTeJIbHOM

Teopema o
IIPOU3BENCHNN
OTPE3KOB XOp7,
TeopeMa o
IIPOU3BEICHNN
OTPE3KOB CEKYIIHX,
TeopeMa O KBajpaTe
KacaTeJbHON

HpI/IMeHeHI/Ie TEOpPEM B

pereHnu

reOMCTPHUYCCKUX 3aaa4

HpI/IMeHeHI/Ie TEOpPEM B

pereHnn

TreOMCTPHUYCCKUX 3aaa4

bubmuoreka [JOK
https://m.edso0.ru/8al441a4

bubmuorexa [JOK
https://m.edso0.ru/8al442da

bu6nmoreka [JOK
https://m.edso0.ru/8a143f06

bu6nmoreka [JOK
https://m.edso0.ru/8al443fc

25

[IpumeneHnue Teopem B

peleHnmn

TreOMCTPHUYCCKUX 3aaa4

bu6mmorexa [IOK
https://m.edso0.ru/8a144578

26

KonTponbnas padora
o TeEMe

bu6mmoreka [IOK
https://m.edso0.ru/8al1447a8



https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8

27

"ITpeoOpa3oBanue
noxoous.
Mertpuueckue
COOTHOIIECHUS B
OKpy>xHOCTH"

Ornpenenenue
BEKTOPOB. PU3UYECKUI
Y T€OMETPUUYECKUI
CMBICJI BEKTOPOB

bu6mmoreka [IOK
https://m.edso0.ru/8a144960

28

Cnoxenue u
BBIUUTAHUC BCKTOpOB,
YMHOKEHHE BEKTOpa Ha
YHUCJIIO0

bu6mmoreka [IOK
https://m.edso0.ru/8al44a8c

29

Cnoxenue u
BBIUUTAHUC BCKTOpOB,
YMHOKEHHUE BEKTOpa Ha
YHCIIO

bu6mmoreka [IOK
https://m.edsoo.ru/8al144d52

30

Crnoxenue u
BBIYUTAHUC BCKTOpOB,
YMHOKEHUE BEKTOpa Ha
YUCJTIO

31

32

33

Paznoxenune Bexktopa
10 IByM
HCKOJUIMHCAPHBIM
BEKTOpaM

KOOpI[I/IHaTBI BCKTOpPa

CkansipHoe
IIPOU3BENCHUE

bubmuoreka [JOK
https://m.edsoo.ru/8al44fbe

bu6mmoreka [JOK
https://m.edsoo.ru/8a14539c¢



https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c

BEKTOPOB, €r0
IIPUMEHEHUE AT
HaXO0XXJICHUS JJIUH U
yIJI0B

CkansipHoe
MIPOU3BEJICHUE
BEKTOPOB, €r0

bu6mmoreka [IOK

34 [IPUMEHCHHE JIJIS https://m.edso0.ru/8a14550e
HAXOXKJICHUS JJTUH U
yIJIOB
35 Pemrenue 3amaq ¢ bu6mmoreka [IOK
[TOMOIIBIO BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenue 3amaq ¢ bu6mmoreka [IOK
MIOMOIIBIO BEKTOPOB https://m.edsoo.ru/8a1458c4
[TpuMeHeHre BEKTOPOB
37 JUIS pelleHus 3a1a4
¢buzukn
38 KontponbHas pabora bubnuoreka [IOK
o Teme "BekTops!"” https://m.edsoo.ru/8a145b08
JlekapTOBBI
39 KOOPJMHATHI TOYCK Ha
TJIOCKOCTH
40 YpaBHeHHE TPSIMOiT Bubmorexa IOK
https://m.edsoo.ru/8a145c48
41 VYpaBHeHHE MpsMol
42 VYpaBHeHue bubnnorexka [JOK
OKPYXHOCTH https://m.edso0.ru/8a14635a
43 Koopaunats! Touek bu6mmoreka [JOK



https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a

IepeceyeHust
OKPY>KHOCTH U MPSMOI

https://m.edso0.ru/8a146620

44

Meroa koopAuHAT NpH
pelieHnn
reOMEeTPUUYECKUX 3a/a4,
IIPaKTUYECKUX 3aja4

45

46

47

48

49

Meroxa KoOpAUHAT MPH
perieHnun
F€OMETPUYECKUX 3aj1ay,
MPaKTUYECKUX 3a/1a4

Meroa KOOpAUHAT MPH
pereHun
F€OMETPUYECKUX 3a]1aY,
MPaKTUYECKUX 3a/1a4

KonrpomnbHas pabora
1o TeMe "JlexapToBbI
KOOpJMHATHI Ha
miockoctu"

IIpaBunbHbBIE
MHOT'OYT'OJIbHUKH,
BBIYUCIICHUE UX
JJIEMEHTOB

Yucno n. /[nuna
OKPY>KHOCTH

bu6nmoreka [JOK
https://m.edso0.ru/8al146e0e

bu6nmoreka [JOK
https://m.edsoo.ru/8al46fda

bu6nmoreka [JOK
https://m.edsoo0.ru/8al1472c8

50

51

Yucno n. Inuna
OKPY>KHOCTH

Jnuna nyru
OKPY>KHOCTH

bu6mmorexa [IOK
https://m.edso0.ru/8al14714c



https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c

bubmuoreka [JOK

52 Pannaiiiast Mepa yria https://m.edsoo.ru/8al4714c
53 [Tnomane kpyra, bubnmoreka [JOK

CEKTOpa, CETMEHTA https://m.edso0.ru/8a147426
54 [Inomans kpyra, bubmuorexa [JOK

CEKTOpa, CErMEHTa https://m.edso0.ru/8a147750
55 [Tnomane kpyra, bubnmoreka [JOK

CEKTOpa, CErMEHTa https://m.edso0.ru/8a147750
56 IlonsiTue o ABM>KEHUU bu6mmoreka [IOK

IUIOCKOCTH https://m.edsoo.ru/8a147c82
57 [TapannenbHbIf bubnnoreka [JOK

[IEPEHOC, TIOBOPOT https://m.edso00.ru/8a147f16
58 [TapamtensHbIi bubnnorexa [JOK

MEPEHOC, TTOBOPOT https://m.edso0.ru/8a147f16
59 [TapamiensHbIi

MEPEHOC, TIOBOPOT
60 [TapamtensHbII

MEePEHOC, ITOBOPOT
61 Eﬁ;}f::;;izn bu6mmoreka [IOK

https://m.edsoo.ru/8a1480e2

pelIeHnu 3a1a4

KonTponbnas padora

0 TeMaM
62 "[IpaBriibHBIE

MHOTOYTOJILHUKH.

OKpy>KHOCTb.

JIBY>KEeHUS IIOCKOCTH"
63 [ToBTOpCHME, bubmmoreka [JOK



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

64

65

0000111eHNE,
CUCTEeMaTH3alUs
3HaHuil. I3mepenue
reOMETPUUYECKUX
BEJIMYMH.
OTpeyronsHuKH

[ToBTOpEHUE,
0000111eHNE,
CUCTEeMAaTH3alHs
3HAHUH.
[TapannensHble 1
MepIEHIUKYISIPHbIC
psIMbIC

IToBTOpEHME,
000011IeHHE,
CUCTEMAaTU3aLIUs
3HaHUU. OKPYXKHOCTb U
kpyr. ['eomerpruueckue
MOCTPOEHUS. YTIIbI B
OKPY>KHOCTH

https://m.edso0.ru/8a148524

bubmuorexa [JOK
https://m.edso0.ru/8a148650

66

IToBTOpEHME,
00o01Ienue,
CHCTEeMaTH3aIus
3HaHWH. Brimcannele u
OITMCAaHHbBIE
OKPY>KHOCTH
MHOT'OYTOJIbHUKOB

67

Htoroas KOHTpoOJIbHAS
paborta

bu6mmoreka [IOK
https://m.edso0.ru/8a148920



https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

IToBTOpEHME,
000011IeHNE,
68 1
CHUCTEMAaTH3aIHA
3HAHUH
OBILIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* I'eomerpus, 9 xmacc/ Mep3nsk A.I'., Ilomonckmit B.b., SIkup M.C.; mox pemakiuen
[Togonsckoro B.E., O0mecTBo ¢ orpaHM4eHHOW OTBETCTBEHHOCTHIO M3aTenbCKui IEHTP
«BEHTAHA-T'PA®y»; Akimmoneproe obmiectBo «M3natenbpctBo «IIpocBenieruey
METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

1. I'eometpusi: 9 knacc: yuyeOHUK Ui ydamuxcsi o0meoOpa3oBaTenbHbIX yupexaenuit/ A.l.

Mep3msax, B.b. Ilonmonckuii, M.C. SHAxup. — M. : Benrana-I'pad, 2021.
2. 'eometpust: 9 kacc: MUIAKTUYSCKUE MAaTepHAIbl: COOPHUK 3a/1ad U KOHTPOJIBHBIX padboT /
ATI. Mepsnak, B.b. Ilonmonckumii, M.C. Sxup. — M. : Benrana-I'pad, 2018.
3. 'eometpust: 9 knacc: paboune terpaau Nel,2/ A.I'. Mepamsk, B.b. TTononckuii, M.C. Sxup.
— M. : Benrana-I"pad, 2018.
4. 'eometpusi: 9 knacc: meroguueckoe nocooue/E.B. bynko, A.I'. Mep3nsik, B.b. [Tononckuti,
M.C. Sxup. — M. : Benrana-I'pad, 2018.
1. AraxanoB H.X., Ilogmunckuit O.K. Maremaruka: pailoHHBIE OonuMIIHAbI :6-11 Kiaccel. —
M.: [Ipocsemienue,1990.

2. I'aBpunosa T.Jl. 3anumarenbHast mateMatuka:5-11 kmaccel. — Bonrorpaa: Yuutens, 2008.
3. Jlesutrac [I'.I'. Hecranmaptaeie 3amaun no wmatemaruke.- M.: MHWuekca, 2007.
4. ExumoBa M.A, Kykumn [I'Il. 3amaum nHa paspesanne. — M.: MIIHMO,2002
5. Ilepmu C.C., Ilepmu b.C. CrpaHuubl pycCKOil UCTOPMM Ha ypOKax MaTeMaTHKd. — M. :
[Tenaroruka-Ilpecc,1994.

6. Iuuyrun JI.®. 3a cranunamu ydyeOHuka anreOpsl. — M.: IIpocsemenue, 2010.
7. [Toiia Jx. Kax pemarhb 3amauy? — M.: [Ipoceemienue,1975.
8. IlpomssosoB B.B. 3amaum wHa  BeIpOCT. — M. . MMHPOC, 1995.

9. Wlapeirun.N.®., Eprawxuesa JI.H. Harnagnas reomerpus. — M. :MHUPOC,1995.
10. ®apkoB A.B. Maremarnueckue onmuMmnuaabl B mkoie : 5-11 kimaccel. M.: Aiipuc-Ilpecc,
2005.

11. DOumuknomegus gus aere. T.11  : Maremaruka. — M.: Apanra+,2003.

HU®POBBIE OBPA3SOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
. http://uztest.ru/

. www.uchportal.ru/






