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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPUS» 7-9 KIIACC
(0a30BbIil ypOBEHD)

1. MOACHUTEJIBHASA 3AIINCKA

I'eomerpus Kak OAMH M3 OCHOBHBIX pa3JEeiOB IIKOJBHOW MAaT€MAaTHKH, UMEIOLIUNA CBOEH LEIbIO
o0ecreynTh M3y4yeHHe CBOWCTB W pa3MepoB (Uryp, UX OTHOLICHUH M B3aUMHOE PaCIIOIOKEHUE,
ONMPAETCS] Ha JIOTMYECKYIO, JOKA3aTENbHYIO JIMHMIO. [[eHHOCTh M3ydeHUs IeOMETpUM Ha YpOBHE
OCHOBHOTO 001Iero oOpa30BaHMs 3aKIIOYACTCS B TOM, YTO OOYYAIOIIMICS YYHTCS MPOBOJUTH
JOKa3aTEJIBHBIE PACCYKIEHUS, CTPOUTH JIOTMYECKHE YMO3aKIKOYECHHs, JIOKa3bIBaTh WCTHHHBIC
YTBEPKACHUSI W CTPOUTH  KOHTPIPUMEPBI K  JIOKHBIM, IIPOBOJUTH  PACCYXKICHUSA «OT
MPOTHUBHOT'0», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYTUPOBATH OOpPATHBIE YTBEPKICHHUS.

Llenpro M3ydeHHMsS TE€OMETPUH SBJSIETCSl WCIIONB30BAHME €€ KaK WHCTPYMEHTAa NpPU PEIICHHH Kak
MaTeMaTU4eCcKuX, TaK W MPAKTHUECKHUX 3a/1a4, BCTPEUYAIOLINXCS B peaabHON )u3HH. OOydarommiics
JOJDKEH HAy4YUTHCS ONPENEeNATh TeOMETPUYECKYI0 (UTypy, ONHCHIBATH CIOBAMH YEPTEX MU
PHUCYHOK, HAITH IUIOIIA/Ih 3€MEIbHOTO Y4acTKa, pacCUUTaTh HEOOXOIUMYIO JUIMHY ONTOBOJIOKOHHOTO
Kabenst wiM TpeOyeMble pa3Mepbl rapaxka ains aBromoOwis. IIpu perieHuu 3amgad MPakTUYECKOTO
XapakTepa OOYYaroIIMMCS YYHUTCS CTPOUTH MAaTEMaTHUYECKHUE MOJIENH PpPEATbHBIX JKU3HEHHBIX
CHUTYaIMi{, TPOBOIUTH BEIYHUCICHUS U OLICHUBATH MOJTYYECHHBIH PE3ybTaT.

BaxHO mNOgUEepKUBaTh CBSI3M TEOMETPUU C JAPYTUMH YYE€OHBIMH IpEAMETaMH, MOTHBHUPOBATh
UCIOJIb30BATh OIpPECIICHUs] TEOMETPUUECKUX (PUTYp W TOHATHH, AEMOHCTPUPOBATH NMPUMEHEHUE
MOJTyYCHHBIX YMEHHUH B (PU3MKE M TEXHHKE. DTU CBSI3M HauOosee SPKO BUAHBI B TeMax «BekTops»,
«TpUrOHOMETPUYECKHUE COOTHOLLEHUS,

«Meton koopaunat» u «Teopema [Tudaropay.

VYuebublii kypc «l'eomerpus» BKIIOYAeT CJEIYIOIIME OCHOBHBIE pa3lelibl  COACPIKAHUS:
«["eomerpuueckue GUrypsl U UX CBOWCTBay, «M3MepeHrne TeOMETPUUYECKUX BEITHMUUHY, «JleKapTOBbI
KOOP/AMHATBI Ha INIOCKOCTHY, «BekTopbl», «JIBUkeHHs niuockocTny, «IIpeodpazoBanust mogo0us».

OO1iee yuCinO 4acoB, PEKOMEHJIOBAHHBIX ISl M3Y4YEHHs] ydeOHOro Kypca

«"eomeTpusi», — 204 gaca: B 7 kiacce — 68 yacoB (2 yaca B Hezeno), B 8 kiacce — 68 yacoB (2 yaca B
Heqeno), B 9 kiracce — 68 yacoB (2 4aca B HEZIETIO).

2. INTAHUPYEMBIE PE3YJBbTATbI OCBOEHUS IMPOI'PAMMBI 11O MATEMATHUKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUS

M3yueHne MareMaTWKH Ha YpOBHE OCHOBHOTO OOMIEro oOpa3oBaHMs HANpPaBICHO Ha JIOCTHKCHUE
OGy‘IaIOH_II/IMI/ICH JIMYHOCTHBIX, MCTANPCIMCTHBIX W IMPCAMCTHBIX O6p&30BaTCHBHBIX PE3YyIbTAaTOB
OCBOCHHS y4eOHOTO TpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHEIE PE3YIbTAThl OCBOCHUS NPOTPAMMEBI IO MATCMATHUKE XapAKTCPU3YHOTCSA:

1) naTpuoTHYeCcKOe BOCIIUTAHUE: MPOSBICHUEM MHTEpPECA K MPOIUIOMY U HACTOAIIEMY POCCHICKOM
MaTEMAaTUKHU, ICHHOCTHBIM OTHOIICHHUEM K JOCTHXXCHUAM pOCCHfICKHX MaTE€MAaTHUKOB U pOCCHﬁCKOﬁ
MaTEeMaTHYeCKON IIKOJIbI, K MCIOJB30BAHUIO 3TUX JOCTH)KCHUH B JAPYTrUX HayKax W MPHUKIaIHBIX

chepax;



2) TrpakIaHCKOe M [TYXOBHO-HPABCTBEHHOE€ BOCIHTAHHE: TOTOBHOCTHIO K BBINOJHEHUIO
00s13aHHOCTEH Ipa)<IaHWHA U peaju3aliy ero Mpas, NMPEACTaBIEHUEM O MaTeMaTHUYECKHX OCHOBaX
(GYHKITMOHUPOBAHUS  PA3NIUYHBIX CTPYKTYpP, SBICHUH, TPOIENyp Tpa)xJTaHCKOro 0OIecTBa
(Hanmpumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIECHUIO 3TUUYECKHX MPOOJIeM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JIOCTHUKEHUN HAyKH, OCO3HAHHEM BAXHOCTH MOPAIbHO-ITUYECKUX
MPUHIIMIIOB B ACSITEILHOCTH YYEHOTO;

3) TpyaoBoe BOCIIMTAHME: YCTAHOBKOM Ha AaKTUBHOE y4dyacTHE B PEIICHUU NPAKTUYECKUX 3a]ad
MaTEeMaTHYeCKOM HaNpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTE€MaTH4YecKoro oO0pa3oBaHUA Ha
OPOTSDKEHUM BCEM JKM3HM JUIA  YCHEUIHOH MpOo(ecCHOHANBbHONW JEeATETbHOCTH M Pa3BUTHEM
HEOOXOJIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U TOCTPOEHUEM HWHAMBUAYAIBHON TPACKTOPUU
00pa30BaHMs W JKU3HEHHBIX TUIAHOB C YY€TOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;
4) 3cTeTHYecKOe BOCIUTAHME: CIIOCOOHOCTHIO K DMOIMOHAILHOMY U 3CTETHUYECKOMY BOCIPHUSATHUIO
MaTEeMaTHYeCKUX OOBEKTOB, 3ajad, PEIICHUH, pacCyKIEHUH, YMEHUIO BHJIETh MaTEMATHYECKUE
3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOr0 MO3HAHUSM: OpPUEHTALMEW B JIEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY
HAy4YHBIX NPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTUS YEJIOBEKa, MPUPOIBl U
o0IiecTBa, MOHUMAHHUEM MAaTeMaTUYECKONW HayKU KaK Cephbl 4eJOBEUECKOM AeSITeTLHOCTH, ITAIOB €€
pa3BUTHS W 3HAUYMMOCTH JUIS DPAa3BUTHS LMBUIW3ALMU, OBJAQJCHUEM S3bIKOM MaTeMaTHKU H
MaTeMaTUYeCKO KyJIbTYypOll Kak Cpe/ICTBOM MO3HAHUS MUpPA, OBJIAICHUEM MPOCTEUIIMMH HaBbIKAMHU
HCCIIEIOBATENbCKOM 1EATEeIbHOCTH;

6) ¢usnueckoe BocnuTaHMe. (GOPMUPOBAHHE KYIBTYPHl 3I0POBbSI W AMOIHMOHAIBHOTO
0J1aronoJiyurs: rOTOBHOCTBIO NMPUMEHSATh MaTeMaTUYECKUE 3HAHUS B MHTEpecax CBOEro 370pPOBbS,
BEJICHUS 3/I0POBOTO 00pasa >KU3HHU (30pOBOE MHTAaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U
OTHbIXa, peryispHas (U3MYECKas aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcum,
MPU3HAHUEM CBOETO IIPaBa Ha OMIMOKY M TAKOTO )K€ MpaBa IPYroro 4eJIoBeKa;

7) 3KoJIOTMYecKOe BOCIHMTAHUE: OpPUEHTAIlME HAa MNPUMEHEHHE MaTeMaTHYECKUX 3HAHWHN Ui
pelIeHus 3a1a4 B 00JIAaCTH COXPAaHHOCTU OKPYXKAIOIICH Cpellbl, TIIAHUPOBAHUS IMOCTYIKOB U OIICHKH
X BO3MOXXHBIX IOCIEACTBUM MJIi OKpYXKalolled cpeabl, OCO3HAHMEM TJ00albHOrO XapakTepa
AKOJIOTHYECKUX MPOOIIEM U IMMyTeH UX PELICHHUS;

8) apanTanus K M3MEHSIIOIUMCH YCJIOBHSM CONHAJIbHON U NMPUPOIHOM CpPeabl: TOTOBHOCTHIO K
JNEUCTBUSIM B YCIIOBUSIX HEOIPEACIICHHOCTH, IMOBBIINICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3
MIPAKTUYECKYIO JESTEIbHOCTh, B TOM YHUCJIE YMEHHE YUYHUTbCS Yy APYTHX JIOAEH, MpHoOperaTh B
COBMECTHON JI€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKK M KOMIETEHIMHW U3 ONbITa APYTHX;
HE00XOIMMOCThIO B (POPMUPOBAHUU HOBBIX 3HAHHM, B TOM dYucie (pOpMyIUpOBaTH UIEHU, MOHSITHUSA,
TUMOTE3bl 00 00BEKTax W SBJICHHSIX, B TOM YHCJIEC pPaHEe HE M3BECTHBIX, OCO3HABATH JCPUITUTHI
COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE Pa3BUTHE; CIOCOOHOCTHIO OCO3HABATH
CTPECCOBYIO CHUTYAIMIO, BOCHIPHHUMATh CTPECCOBYIO CHUTYAIMIO KaK BBI30B, TPEOYIOIIUN KOHTpPMED,
KOPPEKTUPOBaTh MPUHUMAEMble pEHIeHHs U JeHCcTBHUS, (OpMYIHpOBaTH M OLEHUBATh PUCKH U
MOCIEACTBHS, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbraTe 0cBOEHUS MPOrpaMMBbl [0 MaTeMaTHKe Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs Y
oOyuatomierocsi OyayT chopMupoBaHBl METaNpPEAMETHBIE PE3yJIbTaThl, XapaKTEPU3YIOIIUECS
OBJIaJICHUEM I103HABATEIbHBIMUA YHHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUAMU, KOMMYHHUKATHUBHBIMU
YHHUBEPCAJIbHBIMU ~ y4eOHBIMU  JCHCTBHUSMH, PpETrYJATUBHBIMH  YHHMBEPCAJIbHBIMH  y4eOHBIMU
JNEUCTBUSIMU.

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE AelCcTBUS

[To3HaBaTenpbHBIE YHUBEpCAJbHBIE ydeOHBIC MEUCTBUSA oOecreunBaloT (QopMupoBaHHE 0a30BBIX
KOTHUTUBHBIX IIPOLCCCOB 06yqaloumxc;1 (OCBOGHI/IG MCTOAOB TIO3HAHUA OKPYKAKOIICTO MHUPA,
MIPUMEHEHHE JIOTUYECKHX, UCCIIEIOBATEILCKUX ONepaliii, yMeHu paboTath ¢ HHPpOpMaILUe ).
ba3zoevie nozuueckue oeiicmeus:



BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIC NPU3HAKM MATEMaTHYECKUX OOBEKTOB, MOHSATHIA,
OTHOILIECHUN MEXY MOHATHAMH,

(bopMyIHpOBaTH ONpENENICHUs MOHATUN, YCTaHABIMBATh CYIIECTBEHHBIM MPHU3HAK Kiaccupukanuy,
OCHOBAHHUS AJIs1 0000ILEHHs U CPaBHEHUSI, KPUTEPHH ITPOBOIMMOIO aHAIIN3a;

BOCIIPUHMMATh,  (GOpMynupoBaTh U  NpeoOpa3oBHIBATh  CYKICHUSA:  YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE,

BBISIBIISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBA3M W MPOTHUBOpeuMs B (akTax, NaHHBIX,
HaOMIOACHUAX M YTBEPXKICHHSAX, NpeIJlaraTb KPUTEPUM JUIs BBIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

IIPOBOJUTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKM, JEIAYKTHBHBIX M HMHIYKTUBHBIX
YMO3aKIIOUEHU N, YMO3AKIIOUECHUH 110 aHAJIOTHH;

pa3duparh JOKa3aTelbCTBa MAaTEMaTHUECKUX YTBEPXKIEHHH (IpsMble U OT IPOTUBHOIO), IPOBOJUTH
CaMOCTOSITENIbHO ~ HECJIOXKHBIE  JOKa3aTeIbCTBA  MaTeMaTHYeCKUX  (PaKTOB,  BBICTPAUBATh
apryMEHTalI0, IPUBOAUTE IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE PacCyKICHMS;
BBIOMpATh crocod pemeHus y4yeOHOW 3agayd (CpaBHUBATh HECKOJIBKO BapHAHTOB pELICHHUS,
BbIOMpPATh HauboJIee MOIXOASIIMMI ¢ YIETOM CaMOCTOSTENbHO BBIIACICHHBIX KPUTEPHUEB).

baszoevie uccnedoeamensvckue oeicmeus:

HCIOJIb30BaTh BONPOCHI KaK UCCIIENOBATEIbCKUN MHCTPYMEHT MO3HAHUA, (OPMYJINPOBATh BOIPOCHI,
¢duKkcupyomue MpoTUBOpeUne, MpoldIeMy, CaMOCTOSATEIBHO YyCTaHABIMBAaTh MCKOMOE W JIaHHOE,
(GbopMHpOBATh TMIIOTE3Y, APTYMEHTUPOBATh CBOKO IMO3UIUI0, MHEHHE;

MPOBOJIUTH IO CaMOCTOSITEIbHO COCTABICHHOMY IUIAHY HECIOXHBIM AKCIEPUMEHT, HeOOoJbIIoe
HCCIIEIOBAaHNE 110 YCTAaHOBJIEHHUIO OCOOCHHOCTEH MaTreMaTHYecKoro oOOBeKTa, 3aBHCHUMOCTEH
00BEKTOB MEXIy c000il; caMOCTOSATENbHO (POPMYITUPOBATH 00OOIIEHHUS M BBIBOJABI IO pe3yibTaTaM
IIPOBEIEHHOr0 HaOIIOEHUs, UCCIEeI0BaHNs, OLCHUBATh JIOCTOBEPHOCTh IMOJIyUYCHHBIX PE3YJIbTaTOB,
BBIBOZOB 1 000OILEHNIH;

IIPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE IPOLECCA, a TaKKe BBIABUIaTb IMPEANOJIONKEHUS O €ro
Pa3BUTHU B HOBBIX yCIOBUSX.

Paboma c ungpopmayueii:

BBISBIISITH HEJOCTATOYHOCTh UM M30BITOYHOCTh MH(OPMALIMU, JAHHBIX, HEOOXOIUMBIX JJISI PELICHUS
3ajjaud; BbIOMpaTh, AHAIM3MPOBATH, CUCTEMATU3UPOBAaTb W HHTEPIPETUPOBATH HHPOPMALUIO
Pa3NUYHBIX BUIOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (popMy mpeacTaBieHUs MHOOpPMAIMM M WIIIOCTPUPOBATh peEIlaeMble 3a/laud CXEMaMH,
ararpaMMaMu, HHOM rpadukoil 1 nX KOMOMHAIUSIMH;

OLIEHUBATh HAJEKHOCTh HMHPOPMALMU IO KPUTEPUSM, MPEUIOKEHHBIM  yYUTEIeM WU
c(OpMyYIHPOBAHHBIM CAMOCTOSITENHHO.

KoMMmyHuKaTHBHBIE yHUBEpPcadbHbIe YueOHbIE 1eiicTBHSA

KoMMyHMKaTHBHBIE yHHUBEpcajbHble yueOHbIE JecTBHS oOecrneunBaloT cHOpMHUPOBAHHOCTH
COLMAJIbHBIX HABBIKOB 06yqa10mnxc;1.

O01menue:

BOCIIpUHUMATL U (bOpMyJII/IpOBaTB CYKACHUA B COOTBCTCTBHUU C YCIIOBUAMHU U LCIAMHU O6H_I€HI/ISI,
SICHO, TOYHO, TPaMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh
MOSICHCHUSA IO XOAY pCHICHHA 3ada4u W MOJTYYCHHBIM PC3YyJIbTaTaM; B XOIC OGC}’)KI[GHI/ISI 3a1aBaThb
BOIIPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbl, MPOOJIEeMbI, pelIaeMoil 3aJayu, BBICKA3bIBaTh HJCH,
HAIlCJICHHBIC HA MOUCK PCHICHUSA, COITOCTABJIATL CBOU CYXXIACHUA C CYKACHUAMU NAPYIUX YHYaCTHUKOB
nuainora, oOHapy)KMBaTh pas3linuue M CXOJICTBO IO3MIMH, B KOpPpeKTHOU (opme (opMyIrpoBaTh
pasHoriacusd, CBOW BO3PAKCHHA;, NPCACTABIIATH PE3YJIbTAThl PCHICHUA 3adaydu, 3JSKCIICPHUMCHTA,
UCCIIEIOBaHMs, MPOEKTa, CaMOCTOATEIbHO BBIOMpaTh (hOpMaT BBICTYIUIEHUS C Y4YeTOM 3ajad
MPE3CHTAIlMM U OCOOEHHOCTEN ayUTOPUH.

CoTpyaHu4YecTBO: TOHHMAaTh M HCIOJNb30BaTh IMPEUMYIIECTBA KOMaHIHOW W HMHAWBHUIYaJbHOU
paboOThl MpH peleHuH YYeOHbIX MaTeMaTHYeCKUX 3a/ay; MPHUHUMATh LEdb COBMECTHOU
NeSITeIbHOCTH, IUJIAaHUPOBAaTh OPTaHMU3AlMI0 COBMECTHOM pabOThl, pacmpeneisTb BHUIbI pPadoT,



JIOTOBapUBATKCS, 00CYKIaTh MPOLIECC M pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX YENIOBEK;
y4acTBOBATh B IPYIIOBBIX (hopmax paboThl (00CYXIeHHs, 0OOMEH MHEHHSIMH, MO3TOBBIC IITYPMBI U
JpYyTHUE), BHIIOIHATH CBOIO YacTh pabOThI M KOOPAMHUPOBATH CBOM ICUCTBUS C JPYTMMHU UYICHAMHU
KOMaH/bl, OLEHMBAaTh KadeCTBO CBOEro BKIaga B OOMMI MHPOXYKT TO KPUTEPHSIM,
c(OpPMYIHPOBAHHBIM YYaCTHHKAMHM B3aUMOJCHCTBUS. PerynsTuBHbIE yHHMBEpCaJbHBIC YyueOHbIE
nelictBus PerynsaTuBHble yHHBepcadbHblE y4deOHBIC [eicTBUS obOecneynBaoT (OPMHUPOBAHHE
CMBICIIOBBIX YCTaHOBOK U JKU3HEHHBIX HABBIKOB JTMYHOCTH.

CamMoopraHM3anus: CaMOCTOSITEIEHO COCTABIIATh IUIAH, AITOPUTM PELICHNUS 3a/1a9H (WIH €T0 9acTh),
BBIOMPATh CIOCOO pEIIEHUS C YYETOM HMEIOIIUXCS PEecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATH BapUAHTHI PEIICHUH C yI€TOM HOBOM

CaMOKOHTPOJIb: BIAJETh CIIOCO0AMHU CaMOIPOBEPKH, CAMOKOHTPOJS TpolLecca W pe3ysbraTa
pELICHUS] MaTeMaTHYeCKOW 3aJadyd; TNPeIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IIpH
pelICHUH 3a/1a4M, BHOCHTb KOPPEKTHUBBI B JEATEIbHOCTb HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJICHHBIX OUIMOOK, BBISBICHHBIX TPYAHOCTEH; OLIEHUBATh COOTBETCTBUE Pe3yiIbTaTa AEATEIbHOCTH
MOCTABJICHHOW LIEIM M YCIIOBHUSM, OOBACHATh NPUYMHBI JOCTHKCHHUS WM HEIOCTHIKCHHUS LU,
HAXOJHUTh OUINOKY, TaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

IMPEAMETHBIE PE3VYJIbTATBI OCBOEHUMA ITPOI'PAMMEBI YYUEBHOI'O KYPCA K KOHLTY
OBYYEHMUA B 7 KJIACCE.

e Pacno3HaBaTh U3y4YEHHBIE T€OMETPUYECKHE (PUTYPHI, OIPEENATh UX B3aUMHOE
pacmooxKeHue, n300paxarh reoMeTpuuecKkue (UTYpPHI, BBIMOIHATH YEPTEKU MO YCIOBHUIO
3agauu. M3MepsaTh TMHEHBIE U YIJI0BbIE BEIWYMHBL. Peliars 3a/1a4un Ha BBIYUCIICHUE JUTUH
OTPE3KOB U BEJIMYHUH YIJIOB.

e [IpoBoguTh rpyOyIO OIEHKY JIMHEHHBIX U YIJIOBBIX BEIMYMH MPEIMETOB B PEAIbHOM JKU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuuare pa3Mepbl 3TUX 0OBEKTOB I10 MOPSIIKY BETHYUHBI.

e CTpouTh YEPTEKHU K TEOMETPUUECKHUM 3a7a4aM.

e [lonmp30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BAaTh IPU3HAKU U CBOMCTBA
paBHOOEPEHHBIX TPEYTOJIHLHUKOB MPU PELUICHUH 3a/1a4.

e [IpoBOOUTH JIOTMYECKHUE PACCYKICHUS C UCIIOIBb30BAHUEM T€OMETPHUUECKHX TEOPEM.

e [lonp30BaThCs NPU3HAKAMM PABEHCTBA MPSAMOYTOJIbHBIX TPEYTOJbHUKOB, CBOMCTBOM
MEJIMaHbI, IPOBEACHHOMN K THIIOTEHY3€ IPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PELICHUHU
r€OMETPUYECKHX 3a/1a4.

e OrmpenensTh NapalieIbHOCTh IPSIMBIX ¢ TOMOIIBIO YIIIOB, KOTOPBIE 00pa3yeT ¢ HUMHU
cekymias. OnpenensiTh NapauieIbHOCTh IPSIMBIX C TOMOIBIO PABEHCTBA PACCTOSIHUM OT
TOYEK OJTHOU MPAMOM 10 TOYEK APYTOU MPSIMOIA.

e Pemarts 3a1auun Ha KiIeTYaTON Oymare.

e [IpoBOIUTH BEIYUCIICHUS U HAXOAUTDH YHCIOBbIE U OYKBEHHbIE 3HAUECHHUS YTJIOB B
F€OMETPUYECKHUX 33/1a4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJTbHUKOB, CBOMCTB YTJIOB, OOpa30BaHHBIX TPU TEPECEYCHUH IBYX MapauIeTbHBIX
MPSIMBIX CEKYILEH.

e Pemarh NpakTUYECKUE 3a/1a4M HA HAXOKJEHUE YIiI0B. Biasers NoHATHEM reOMETPUYECKOTO
MeCTa TOYEK. YMETh ONMpeAeIsaTh OMCCEKTPUCY yria U CepeIUHHBIN MePIEHIUKYISP K
OTPE3KY KaK FT€OMETPUUECKHE MECTA TOUEK.



e  @OopMyIHpoOBaTh ONPEEICHUS OKPYKHOCTH U KPYyTra, XOpAbl U JUaMETpa OKPYKHOCTH,
MOJIb30BaThCSI UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOWMCTBA MPU PELICHUH 3a/1a4.

e Brazners NOHATHEM ONMCAHHOW OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOAUTh €€ LIEHTP.
[Tonb3oBatbes hakTamMu 0 TOM, UTO OUCCEKTPUCHI YIIIOB TPEYTOJIbHUKA IIEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, YTO CEPEAUHHBIE MEPIICHAUKYISAPBI K CTOPOHAM TPEYTrOJbHUKA
[IEPECEKAIOTCS B OJTHOM TOUKE.

e Bianerb NMOHATHEM KacaTelbHON K OKPY)KHOCTH, IOJIb30BaThCA TEOPEMOM O
MEePIEHUKYISIPHOCTU KacaTeJIbHON U paJinyca, IPOBEIEHHOIO K TOYKE KacaHusl.

e [lomp30BaThCs MPOCTEUILIMMH FEOMETPUUECKUMHU HEPABEHCTBAMH, IOHUMATh UX
MPAKTUYECKUIN CMBICI.

e [IpoBOaUTH OCHOBHBIE TEOMETPUUECKHUE MOCTPOCHUS C TTIOMOIIBIO LIUPKYJISL U TUHEHKH.

INPEAMETHBIE PE3VIJIBTATBI OCBOEHUMA ITPOI'PAMMBI VUEBHOI'O KYPCA K KOHILLY
OBYYEHMNA B 8 KJIACCE.

e Pacno3HaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCS HX
CBOMCTBaMH IMPH PEHICHUH F€OMETPUUECKUX 3a/1au.

e [IpumMeHsTH CBOMCTBA TOUKHU MEPECEUCHUS MEIMAH TPEYTOJIbHUKA (LIEHTPA MAcC) B PELICHUH
3azad.

e Braaerb NOHATHEM CpeHEN JTUHUU TPEYTOJbHUKA U TPANCLNH, IPUMEHSTh UX CBOMCTBA MPU
peuieHuu reoMeTpudeckux 3anad. [loap3oBarscs TeopeMont Paseca U TEOPEMOU O
MPOIMOPLHMOHANIBHBIX OTPE3KaX, MPUMEHSTh UX JUIS PEIICHUs MPAKTUUYECKHUX 3a/1au.

e [IpumeHSATH MPU3HAKY MMOAOOHS TPEYTrOJFHUKOB B PEIICHUU T€OMETPUIECKUX 3a]1a4.

e Jlomb3oBaThest TeopeMoit [ludaropa myis pemieHus reoMETPUYECKUX M MPAKTHISCKUX
3a1a4. CTpOUTh MaTeMaTHUECKYIO0 MOJIEb B PAKTHUUECKUX 337a4aX, CAMOCTOSITEIbHO
IIPOBOAUTH YEPTEXK U HAXOJUTH COOTBETCTBYIOLIUE ITTUHBI.

e Bragers noHATUSMU CHHYCa, KOCHUHYCA U TaHT'€HCA OCTPOTO yIiia MPSIMOYTOJIbHOTO
TpeyronbHUKa. [101630BaThCst 3TUMH MOHATUSIMU 17151 PEIICHUS TPAKTUYECKUX 3a]1a4.

e Boruncnsare (pa3nIuyHbIMU CIOCOOAMHU) TUIOIIAb TPEYTOJIbHHUKA U TIOMIAAN MHOTOYTOJIbHBIX
¢buryp (monb3ysch, rae He0OX0AMMO, KATBKYIITOPOM). [IpuMeHSTh MoTydYeHHbIE YMEHHS B
MPAKTUYECKHX 3a]jauax.

e Bragerb NOHATUSAMU BOUCAHHOTO U IIEHTPAIBHOIO yTJIa, UCIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIIaX MEXKIY XOpAaMHU (CEKYIIMMHU) U YTJIe MEXIy KacaTeIbHOU U XOpaoi
MIPU PEIICHUN T€OMETPUUYECKUX 3a/1a4.

e Biagerb NoHsATHEM OMHUCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSTh CBOMCTBA OIKMCAHHOTO
YeThIPEXyToJIbHUKA MPHU PEIICHUU 3a/1a4.

e [IpuMeHsTh MONYyYEHHBIC 3HAHUS HA TPAKTUKE — CTPOUTHh MATEMATHUYECKUE MOJIETU I 3a/1a4
peasIbHOM JKM3HU U TPOBOJUTH COOTBETCTBYIOIIME BBIUYMCICHHS C IPUMEHEHHEM MO100Us
Y TPUTOHOMETPHUH (IIOJIB3YACh, I1Ie HEOOXOAUMO, KaJIbKYISATOPOM).

INPEAMETHBIE PE3VIJIBTATBI OCBOEHUMA ITPOI'PAMMBI VUHEBHOI'O KYPCA K KOHILLY
OBYYEHMNA B 9 KJTACCE.



e 3HaTh TPUTOHOMETPUUECKHE (PYHKIIMU OCTPHIX YIJIOB, HAXOAUTH C UX MOMOUIBIO PA3IUYHbIE
3JIEMEHTBHI MPSMOYTOJIBHOTO TPEYTOJIbHHUKA («PEIIeHHE MPSIMOYTOIbHBIX TPEYTOJIHLHUKOB).
HaxoauTps (C MOMOIIBIO KaNbKYIATOpA) JAJUHBI M YIIIBI I HETAOIWYHBIX 3HAYCHUH.

e [lonb3oBarbest popmMyaamMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXIECTBOM IS
HaXO0XICHUA COOTHONICHUN MCKAY TPUTOHOMCTPUICCKUMU BCINYNHAMU.

e lcnonb30BaTh TEOPEMbI CHHYCOB U KOCUHYCOB JJIsl HAXO0XK/ICHUS PA3IMUHBIX JIEMEHTOB
TpeYrojbHUKa («pelIeHnue TPEyroJIbHUKOBY), IPUMEHITh UX IPU PEILICHUU N'€OMETPHUIECKIX
3amad.

e Bruagers nonsTusMU npeodpazoBaHus 000U, COOTBETCTBEHHBIX 3JIEMEHTOB MOI0OHBIX
¢uryp. [lonb3oBarbest cBONCTBaMU MO100MS TPOU3BOIBHBIX (PUTYP, YMETh BBIUUCIATH IJIMHBI
Y HaXOJUTb YIJIbl Y MOAOOHBIX (uryp. I[IpumMeHsaTs cBolicTBa 000U B MPAKTHYECKUX
3ajayax. YMeTh MPHUBOJAMTH MPUMEPHI MOJOOHBIX (UTYp B OKPYXKAIOIIEM MHPE.

¢ [lonb3oBaThcs TEOpEMaMU O MMPOU3BEACHUH OTPE3KOB XOPJI, O MPOU3BEICHUH OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeIbHOM.

e [lonb3oBaThCsl BEKTOpAMU, IOHUMATh UX T€OMETPUUYECKUN U PU3NUECKHUIT CMBICIT, TIPUMEHSATD
UX B pEIICHUU F€OMETPUUYECKUX U (pu3nueckux 3amad. [IpuMeHsaTh ckansipHOe Ipou3BeIeHIE
BEKTOPOB ISl HAXOKICHUS JITUH U YTJIOB.

e [lonb30BaThCsi METOAOM KOOPAMHAT HA TUIOCKOCTH, TPUMEHSTH €r0 B PELICHUU
reOMETPUUYECKUX U MPAKTUYECKUX 3a/1ad.

° BJIa,Z[GTB MOHATUAMU IMMPABUIIBHOTO MHOT'OYT'OJIbHUKA, NJIUHBI OKPYKHOCTH, AJIMHBI AYTH
OKPY>KHOCTH M paJIMaHHON MepHhI yIila, YMETh BBIUYUCIISITH IJIOMIAAb KPyTa U €ro yacTeil.
[IpuMeHsTh MOTy4YeHHbIE YMEHUS B IPAKTHUECKUX 3a7auax.

e HaxoauTh ocH (WM HEHTPBl) CHMMETPHUH (PUTYDP, TPUMEHSATH IBMKEHUS TNIOCKOCTH B
MPOCTEUIIINX CIydasiX.

o HpI/IMeH}ITB MOJIYYCHHBIC 3HAHUS HA MMPAKTUKC — CTPOUTH MATCMATHYCCKUC MOACIIN IJId 3aJayd
peaHBHOﬁ JKU3HU U HOPOBOAUTH COOTBCTCTBYIOIHUC BBIYMCIICHHA C IPUMCHCHUCM HO,Z[O6I/I}I
Y TPUTOHOMETPHUECKUX (PYHKIUH (TIOJB3YACH, € HEOOXOIUMO, KaJbKYISTOPOM).

3. COIEP’)KAHUE OBYUYEHUS
7 KJIACC

e HavanbHble NOHATUSA reoMeTpuU. Touka, mpsimasi, OTPE30K, JIyd. YToia. Buabl yriios.

e BeprukanbHbie U CMEXHBIE yTIIbl. buccekTpuca yria. JIomaHas, MHOTOYTOJIbHUK.
[TapanmienpHOCTh M NEPNEHAUKYIAPHOCTD IPSIMBIX.

e Cummerpuunbie purypbl. OCHOBHBIE CBOHCTBA OCEBOM cCUMMETpHUU. [IpuMepsl CHMMETpUU B
OKPY’KaroIlleM MHpE.

e OCHOBHBIE TOCTPOECHHUSI C TOMOUIBIO IUPKYJISA U TuHEKu. TpeyronpHuk. Beicora, Mmennana,
OuccekTpuca, X CBOMCTBA.

e PaBHOOEAPEHHBIN U PABHOCTOPOHHUI TPEYTroabHUKH. HepaBeHCTBO TpeyroabHUKA.

e (CBolicTBa M MPU3HAKU PAaBHOOCAPEHHOTO TpeyrojibHUKA. [Ipr3Haku paBeHCTBA
TPEYTrOJIbHUKOB.

e (CBolCTBa M MPU3HAKH NapaJUICTbHBIX TPSAMbIX. CyMMa yrioB TPEYTrOJbHUKA.

e BHemHue yriabl TPEyroibHUKA.



e [IpsaMoyroyibHBIN TpeyroabHUK. CBOMCTBO MEIMAHBI MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
MPOBEACHHOM K Tunorenyse. [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJbHUKOB.
IIpssMOyronbHBIN TPEYroJIbHUK ¢ yrioM B 30°.

e HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIMHE JIOMaHOiA,
TeopeMa 0 OOJBIIEM YTJIe U OOJBIIEH CTOpOHE TpeyrolbHUKa. [lepreHuKysap 1 HaKIOHHAS.

e [‘eomeTpuyeckoe MECTO TOUEK. brccekTpuca yria u CepeIMHHBIN NEPIEHIUKYIIAP K OTPE3KY
KaK T€OMETPUYECKHE MeCTa TOYEK.

e OKpYXHOCTb M KpYyT, XOpJia U AMAMETP, UX CBOMCTBA. B3auMHOE pacnoyioxKEHHE OKPYKHOCTH
u npsmoil. KacarenbHas U cexymiasi K OKpy>KHOCTH. OKpyKHOCTb, BOMCAHHAs B yTOJI.
Bnucannasi u onucanHasi OKpY>KHOCTH TPEYTOJbHUKA.

8 KIIACC

e Yernipexyronpauku. [lapannenorpamMm, ero npu3Haku U cBoicTBa. YacTHbIE Cilydau
napaiesIorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBapaT), UX MPU3HAKU U CBOMCTBaA. Tpanenus,
paBHOOOKas Tpamenus, ee CBoicTBa U nmpu3Haku. [IpsaMoyronbHas Tpanemnus.

e Meron ynBoeHnusa Mmeauansl. [{entpanbaas cummetpusi. Teopema Paneca u TeopeMa o
IIPONIOPLIMOHAIBHBIX OTpE3KaXx.

e (Cpennue JIMHUM TPEYTrOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyronbHuKa.

e [lomoOue TpeyroabHUKOB, KO3 durueHt nogoodus. [Ipu3znaku mogooust TpeyroabLHUKOB.
[Ipumenenue mogooust NP pelIeHUH MPAKTUUECKUX 3a7au.

e (CpoiicTBa momazael reomeTpruueckux puryp. @opMyssl A MWIOMAAN TPEYroIbHHUKA,
napasesnorpaMma, pom6a u tpanenui. OTHOIIEHUE MJIOMIAAeH MOT0OHBIX QUTyp.

e Brpiuucnenue miomaaei TpeyrolbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

e Teopema I[Tudaropa. [Ipumenenne Teopemsl [Tudaropa npu perneHny TPaKTUYECKUX 3a/1a4.

e (CuHHYC, KOCUHYC, TAHT€HC OCTPOTO yTIila IPsIMOYTOJIBHOTO TpeyroibHUKa. OCHOBHOE
TPUTOHOMETPUUIECKOE TOKIAECTBO. Tpuronomerpudeckue GyHkiuu yrios B 30°, 45° u 60°.

e BrucaHHbIE U NEHTPAJIBHBIE YIJIbl, YTOJI MEXKY KaCaTeIbHON U XOPAOH. YTIbl MEKIY
XOpJaMU U CEeKyIIMMU. BrincaHHbIe U ONMCaHHBIE YETHIPEXYTOJIbHUKN. B3auMHoe
pacroyiokeHue AByX okpykHocTel. Kacanue okpyxHoctei. OOmiue kacateabHbIe K TBYM
OKPY>KHOCTSIM.

9 KJIACC

e (Cunyc, kocunyc, Tanrerc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO.
DopmyJibl TPUBEICHUS.

e PenieHue TpeyroapbHUKOB. TeopemMa KOCMHYCOB U TeOpeMa CUHYCOB. PellleHre MpakTH4ecKuX
3a/1a4 C UCIIOJIb30BAHUEM TECOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

e [IpeoOpa3zoBanue nogodus. Ilogodre cOOTBETCTBEHHBIX IEMEHTOB.

e Teopema 0 IPOU3BEAECHNUN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUH OTPE3KOB CEKYIIHX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.



e Bekrop, MHa (MOAYJb) BEKTOPA, COHAIPABICHHBIE BEKTOPHI, TPOTUBOIOI0KHO
HaIIpaBJICHHBIC BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLlUU HaJ
BEeKTOpaMH. Pa3iioskeHne BEKTopa 1o IByM HEKOJUIMHEApHBIM BekTopaMm. KoopaunaTs!
BeKkTOpa. CKallIpHOE NPOM3BEIECHUE BEKTOPOB, NIPUMEHEHUE I HAXOXACHUS JUIMH U
YTJIOB.

e JlexapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PaBHEHUs NIPSIMOM U OKPYKHOCTH B KOOPJMHATAX,
[IEPECEUCHUE OKPYKHOCTEN U MPAMBIX. METOJ KOOPAUHAT U €r0 IPUMEHEHUE.

e [IpaBunbHBIE MHOTOYTONIBHUKY. J[IMHA OKPYKXHOCTHU. I'panycHast U panuaHHas Mepa yria,
BBIYMCIICHUE UIUH AYT OKpYykHOCTeH. [limomane kpyra, CEKTopa, CerMeHTa.

e JIBUXKEHMs IJIOCKOCTU M BHYTPEHHUE CUMMETPUN QUTYp (3J1€MEHTapHbIE PEACTaBICHUA).
[TapannensHbiii iepenoc. [1oBopoT.

4. TemaTnuyeckoe MJIaHMPOBAHNE

7 kiaace
Haumenosa | Kox OCHOBHOE COJIepKaHue OCHOBHBIE BU/IBI IEATEIIBHOCTH 00YJarOIITUXCS
HUE pa3zena | yac
(Tembl)
Kypca
[Ipocreiimu | 14 [Ipocreiimue DopMyJIHUPOBATH OCHOBHBIE MOHSITHUS U ONIPEACICHUS.
e reoMeTpHuyecKre Pacno3naBaTh n3yueHHbIE FreOMeTpUUECKUe (PUTYPBI,
reoMeTpuye OOBEKTHI. OTIpEeeNATh X B3aUMHOE PACIIOIOKEHUE,
CKHe BBITMOJHATH YEPTEXK MO YCIOBUIO 3aJIa4H.
burypE! u MHOroyroyibHUK,
X JIOMaHasl. [IpoBoaWTH MpOCTEMIINE TOCTPOCHHUSI C IIOMOIIIBIO
R — CMERHALG 1 LHUPKYJIS ¥ JIMHEUKHU.
Msmepenne BEPTUKAILHBIE YIIbL. U3MepsITh JIMHENHBIE U YIIIOBBIE BEIUYHHbI
TCOMETpHC IEOMETPHYECKHX H PAKTHIECKHX OOBEKTOB.
CKHUX Pabora
BEJIMYNH OnpenensTh «Ha ria3» pa3Mepbl peabHbIX

C IMIPOCTEUIIUMH
00BEKTOB,
YepTEKaAMH.

. IPOBOJIUTH I'PyOyI0 OIIEHKY UX Pa3MEPOB.
H3mepenne TMHENHbIX U

YIJIOBBIX BCIIMYHH, Pemarn 3a1a41 Ha BBIYHUCJICHUC NJIMH OTPE3KOB U
BBIYUCJICHUC OTPE3KOB U BCJIIMYHH YIJIOB.

YIJIOB
Pemiats 3a1a4n Ha B3aUMHOE PACIIOIOKEHUE

reoMeTpuUIecKux Guryp.

[TpoBOIUTH KINACCU(PHUKAIMIO YTIIOB, BHIYUCIATD
JIMHEUHBIC U YIJIOBBIE BEJIUYUHBI, IPOBOIUTH




H€O6XOI[I/IMI:I€ AO0KAa3aTCIbHBIC PACCYKACHUS.

3HAKOMUTHCS C UCTOPUEHN Pa3BUTHSI T€OMETPUH

Tpeyroabau
KU

22

[TonsaTHE O paBHBIX
TPEYrOJIbHUKAX U
[IEPBUYHBIC
IIPEICTABIICHUS

0 paBHBIX (urypax. Tpu
NpU3HAKa PAaBEHCTBA
TPEYroJbHUKOB.

IIpu3naku paBeHCTBA
PSIMOYTOJIBHBIX
TPEYTrOJbHUKOB.
CBOHCTBO MeIUAaHbI
MPSMOYTOJIBHOTO
TPEyTroJbHUKA,
MIPOBEICHHOM

K TUTIOTEHY3E.
PaBHOOEnpeHHBIC U
PaBHOCTOPOHHUE
TPEYTOJIbHUKH.

[Ipu3naku u cBoMcTBa
paBHOOEIPEHHOTO
TPEyroJIbHUKA.

HepasencrtBa B
TEOMETPHH.

[IpsamoyronbHbIT
TPEYTOJIbHUK C YTIIOM B
300

Pacnio3naBath napsl paBHBIX TPEYTOJIBHUKOB Ha
TOTOBBIX YepTekKaX (C yKa3aHUEM IMPU3HAKOB).

BriBoauTh cneacTBus (paBEHCTB COOTBETCTBYIOLIUX
3JIEMEHTOB) M3 PABEHCTB TPEYTOJIbHUKOB.

DopMynMpOBATH OIIPEACIICHUS: OCTPOYTOJIBHOIO,
TYNOYTOJIBHOTO, IPSIMOYT'OJILHOTO,
paBHOOEIPEHHOT0, PABHOCTOPOHHETO
TPEYroJbHUKOB; OMCCEKTPHUCHI, BHICOTHI, METUAHbI
TPEYTroJIbHUKA; CEPEIUHHOTO NEPIEHUKYIISIpa
0Tpe3Ka; IEpUMETPa TPEYT OJIbHUKA.

DopmyIHpOBaTh CBOMCTBA U NMPU3HAKU
paBHOOEIPEHHOTO TPEYTOJIbHUKA.

CtpouTh 4epTexu, peuiaTh 3a/1a41 ¢ TOMOIIbIO
HAaXO0XCHUs PaBHBIX TPEYTOJIbHUKOB.

[IpuMeHATH NpU3HAKKU PABEHCTBA NPSAMOYTOJIbHBIX
TPEYrOJIbHUKOB B 3a7a4ax.

Hcnonp3oBath UGPOBBIE pECYPCHI IS
UCCIEI0BAHNS

CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMUTBHCS C UCTOPUEN pa3BUTHS TEOMETPUU




[Tapamnens | 14 [TapamnensHele npsimble, | DopMynHpoBaTh MOHATUE MAPAIUIENbHBIX MPSAMBIX,
HbIE ux cBoiictBa. Hakpect
HAXOJUTh MPAKTUYECKUE IPUMEPBI.
npsiMbIE, JeKalue, A p pHMEp
cymma COOTBETCTBCHHBIC 3y4arh CBOMCTBA yIJIOB, 00pPa30BaHHbIX IIPH
yriios TepeCEYEHHH MapaILIETbHbBIX IPSIMBIX CEKYIIEeH
1 OJHOCTOPOHHMUE YIJIBI, p P p YHICH.
TPEYroJIbHU
Ka 00pa30oBaHHbIC HPH [IpoBOIMTE J0KA3aTENLCTBA APAIUIEILHOCTH ABYX
TIepeceaeHIn IPSMBIX ¢ IOMOIIBIO YIJIOB, 00Pa30BaHHbIX ITPH
TapaJIICIBbHBIX MPAMBIX | pepeceyeHHH HTHX NPSAMBIX TPEThEI TIPIMOIA.
CeKyIen).
BbI4ucnsTs CyMMY YIJIOB TPEYTOBHHUKA U
Tlpu3nax MHOTOYTONTHHKA.
NapauIeTbHOCTH MPSIMBIX
yepes3 PaBEeHCTBO HaxoauTh uncioBbie 1 OyKBEHHBIC 3HAUCHUS YTIIOB
pacCTOSIHUM OT TOYEK
. . B T€OMETPUYECKHUX 33/1a4aX C UCIOJIb30BaHUEM
OJIHOM MpsAMOM 110
. . TEOpPEM O CyMME YIJIOB TPEYroJIbHUKA U
BTOPOU MPSMOIA. P SNE ST peyr
MHOTOYTOJIbHUKA.
Cymma yrios .
3HAKOMHTBHCS C UCTOPUEH Pa3BUTHS T€OMETPUH
TpeyroJjibHuKa. BHemHue
YIIIBI TPEYTOIBHUKA
OxkpyxHoct | 14 OKpy»XHOCTB, XOpJa U DopMyJIHPOBATH ONPEACIICHUA: OKPYKHOCTH, XOP/bI,
b U KPYT. JTUaMETp UX CBOMCTBA. TUaMeTpa M KacaTelbHOM K OKPY>KHOCTH.
I'eomerpuu .
CCKHe KacarenpHas W3y4ath ux cBOWCTBA, MPU3HAKU, CTPOUTH YEPTEKH.
HccnenoBatb, B TOM YUCIIE UCIOJB3YS U(DPOBHIE
MOCTPOCHUS

K OKPY>KHOCTH.
OKpYy>XHOCTb, BIIUCAHHASA
B yroii. [Toustue o 'MT,
HPUMEHEHHUE

B 3a7a4ax. buccekrpuca
Y CEpEIMHHBIN

NEPIEHIUKYIISP

KaK TrCOMCTPUYICCKUC
MECTa TOYCK.

OKpyKHOCTb, ONTUCAHHASA
OKOJIO TPEYTOJIbHHKA.

OKpY>KHOCTb, BIIUCAHHAA

B TPEYTOJIbHHK.
[Ipocreiimue 3anaun

Ha MOCTPOCHUC

pPeCypChI: OKPYKHOCTb, BIIUCAHHYIO B YTOJI; LIEHTP
OKPYXHOCTH, BIMCAaHHOM B YI'OJI; paBEHCTBO
OTpE3KOB KacaTeJIbHbIX.

Hcnonp3oBats MeTon IMT miig mokasaTenbcTBa
TEOpeM O TepeceuyeHU OUCCEKTPHC YTIIOB
TPEYroJAbHUKA U CEPENUHHBIX NEPIEHIUKYIIPOB K
CTOpPOHaM TpeyrojabHUKa ¢ moMouipio ['MT.

OBnaneBaTh MOHSITUIMHU BIIMCAHHOW U OMUCAHHOMI
OKPYKHOCTEN TPEYTOJbHUKA, HAXOAUTbH LIEHTPBI 3TUX
OKPYHOCTEH.

PemaTts ocHOBHBIE 3a/1aul HA IOCTPOEHUE: YIIa,
PaBHOTO JaHHOMY; CEPEIMHHOTrO NEPIEHANKYIISIpa
JTAHHOTO OTpe3Ka; MPsAMOH, MPOXOoAAIIEl uepe3
JTAHHYIO TOUKY

U TIEPICHINKYIISIPHON JaHHOM MPsIMOi; OMCCEKTPUCHI
JAHHOTO yTJja; TPEYTroJbHUKOB 10 Pa3INYHbIM
3JIeMEeHTaM. 3HAKOMHUTBCS C UICTOPHUEN pa3BUTHUSA




TEOMETPUH
[ToBTropenu | 4 [ToBTOpeHue n PemaTe 3a1aun Ha NTOBTOPEHUE, WITIOCTPUPYIOLINE
e, 000061IeHNE CBSI3U MEXY Pa3IMYHBIMH YaCTSIMH Kypca
00o0rieHne .
. OCHOBHBIX ITOHATHH 1
3HaHUU
METO/IOB Kypca
7 Kjacca
OBILEE 68
KOJIMYEC
TBO
YACOB
10
[TPOI'PAM
ME
8 KJIACC
Haumenosa | Kon OcHoBHOE cofiepKaHue OcHOBHBIE BU/IbI ICITETLHOCTH 00YJaIOLIHXCS
HUE pazzena
4acoB
(TeMbr) co
Kypca
Yersipexyr | 12 [Tapamienorpamm, ero N300pakaTh 1 HAXOAUTH HA YepPTEkKax
OJIbHUKH IIPU3HAKU U CBOWCTBA. YETBIPEXYTOJIBHUKH PA3HbIX BUJIOB U UX 3JIEMEHTBHI.

YacTHele ciiydan
napauiesorpaMMoB
(TIpsIMOYTOJTEHUK, POMO,
KBaJpar), X MPU3HAKU U
cBoricTBa. Tpanenus.

PasHOOOKas

Y TIPSIMOYTOJIbHAS
Tpanenuy.

Meron yaBoeHus
MeIHUaHBbL.

DopMynMpOBaTH OIIPEACIICHUS: TTapAJLIEIOrpaMma,
npsSAMOYTOJIbHUKA, poMOa, KBajipata, Tpareuuu,
PaBHOOOKOH Tpareuuu, NpsMOYyTroIbHOM Tparenun.

Jloka3bIBaTh U UCIOJb30BATh IIPU PELICHUH 33134
IIPU3HAKYU U CBOMCTBA: Napajlienorpamma,
IpSMOYTOJIbHHKA, poMOa, KBajiparta, Tparneuuu,
PaBHOOOKOH Tpareuuu, NpsMOYTroJIbHOM Tparenun.

[IpumenATs METO YIBOCHUS MEIHAHBI
TpeyrojibHuKa. Mcrnonabs3oBaTh HUPPOBBIE pECYPCHI
JUTSL UCCTIEIOBAHUS CBOMCTB M3Yy4aeMbIX (puryp.




LenTpanbHas

3HAKOMUTBHCS C UCTOPUEN pa3BUTHS TEOMETPUU

CUMMETpUS
Teopema 15 Teopema ®aneca u [IpoBOAUTE MOCTPOEHUS C TOMOILIBIO LUPKYJISA U
Qaneca u TeopeMa JIMHEUKU C UCIIO0JIb30Banue Teopemsl Daneca u
Teopema o TEOPEMBI
HPOMOPIHO 0 MPOMOPIHOHATBHBIX )
T — OTpe3Kax. 0 MPONOPIMOHABHBIX OTPE3KAX, CTPOUTH YETBEPTHIH
OTpe3Kax, Cpestriss s MPONOPIIMOHATBHBINA OTPE30K.
MO00HbIC TpPeyrobLHUKA. [TpOBOJNTE JI0KA3aTENLCTBO TOTO, YTO MEIUAHBI
TpEYroJIbHA Tpanenus, ee cpeaHss TPEYTOJILHUKA MEPECEKAIOTCS B OJHOM TOUKE, U
Ki JTUHUSL. HaXOJUTh CBSI3b C IEHTPOM Macc, HAXOIUTh
[IponopuuoHansHbIC OTHOILIEHHE, B KOTOPOM MEIMAHBI ACTATCS TOUKOH UX
OTpE3KH. nepeceyeHusl.
LlenTp macc Haxoaute mo00HbIE TPEYTrOJILHUKY Ha TOTOBBIX
YyepTekax ¢ YKa3aHHEM COOTBETCTBYIOIIUX
B TPCYTOMBHHIKE. MIPU3HAKOB TI0I00MS.
[TomoOHbIE
TpeyroiapbHuku. Tpu Pemrate 3agaun Ha OJOOHBIE TPEYTOJILHUKH C
IpU3HaKa Mo100us MIOMOIIBIO0 CAMOCTOSITEIFHOTO IOCTPOCHUS YePTEkKEH
TPEYrOJbHUKOB. Y HaXO0XKJIEHUS TTOJJOOHBIX TPEYTOJIbHUKOB.
[Tpumenenne noaodus
[IpoBOUTH TOKA3aTENBCTBA C CIIOJIb30BAaHUEM
IpU peUIeHUN MPU3HAKOB MO100US.
MPAKTUYECKHX 3a7a4
Jloka3bIBaTh TpU MpPU3HAKA MMOAOOUS TPEYrOJIbHUKOB.
[IpuMeHSTh MOTy4YeHHBIE 3HAHUS TIPU PEIICHUN
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.
3HAKOMUTHCS C UCTOPUEHN Pa3BUTHSI T€OMETPUH
ITmomans. 14 CBolicTBa IIOMIAAEN OBnazneBaTh MEPBUYHBIMU MPECTABICHUSIMU 00
Haxoxnenun reoMeTpHUYSCKUX (GUTyp. | oOIIei Teopuu TUIoImaau (Mepsl), POpMyIUPOBATH

€ TJIomaaei
TPEYroJIbHU
KOB U
MHOTOYTOJIb
HBIX (uryp.
ITmonrann
IMOJOOHBIX
uryp

DopmyIibl U1 TIIOIIAAN

TPEYroibHHKA,
napasuiesiorpaMma,
TpAIenH.

Brruncnenue miomanei
CJIOXKHBIX PUTYD.
[Mnomaau uryp

Ha KJIeT4aToi Oymare.
[Tnomaan mogo0HBIX

CBOMCTBA TUIOIIAAN, BRISICHITH UX HATJISTHBIN
CMBICII.

BriBoguTh hopMyIibl TUIOIIAAM MapasieIorpaMma,
TPEYroJbHUKA, Tparneuuu u3 (GopMyssl IIOIAIHN
MPSIMOYTOJIbHUKA (KBaapara).

BreiBoauTh (popMyIIBI TUIOIIAIN BEITYKIOTO
YEeTHIPEXyrOJIbHUKA Yepe3 TUAarOHaI! U YTOJl MEXKIY
HUMHU. Haxonuts tutomanu Guryp, n300pakeHHBIX
Ha KJIeT4aTo Oymare, UCIOIb30BaTh pa3OueHNe
¢Gurypsl Ha yacTH




buryp.
3amaun

C MPAKTUYCCKUM
COJICpIKaHUEM.

Pemenue 3amau

C IIOMOIILI0 METOA

" JOCTpanuBaHUC.

Pa30upate mpuMepsl UCTIONb30BAHUS
BCIIOMOTI'aTEJIbHOM IIJIOIAMU JJIs pELICHUS
FeOMETPUUYECKUX 3a4au.

Haxomuthb momaau mogo0HbIX Guryp.

BpruncnaTe momany pasiuyHbIX MHOTOYTOJIBHBIX
¢uryp. Pemars 3agaun Ha I0Maab ¢ TPAKTUYECKUM

BCIIOMOTaTEJIbHON
coJiep:KaHueM
Ionaau
.Teopema 10 Teopema [Tudaropa, ee Jloka3biBath TeopeMy [Iudaropa, ucrnoiab3oBaTh €€ B
[Mudaropa IPUMEHEHHE. MPAKTUIECKUX BBIUMCICHUSIX.
Y Hayala Onpenenenne DopMyIHPOBATH OMIPEACITCHUS
TPUTOHOMET TPUTOHOMETPHUYECKHUX TPUTOHOMETPUUECKUX (YHKIIHI OCTPOTo yria,
puun (GyHKUIUH OCTPOro yria | mpoBEpsATh MX KOPPEKTHOCTb.
PSIMOYTOJIBHOTO
BbIBOIUTH TPUTOHOMETPUYECKHE COOTHOILIEHUS B
TPEYTOJIbHUKA,
npsim JBHOM T JTHHUKE.
TPUTOHOMETPUYECKHE PAMOYTOJILHOM TpEyro ©
COOTHOMCHUA HccnenoBaTh COOTHOIIEHHS MEXKIY CTOPOHAMHM
B HPAMOYT'OJIEHOM B [IPSIMOYTOJILHBIX TPEYTOJIbLHUKAX C yriiamMu B 45° u
TpeyrojbHUKE. .
peyr 45°; 30° u 60°.
Ocnosroe Hcnonb30Bath GOPMyJIbl IPUBEIEHHUS U OCHOBHOE
TPUTOHOMETPUHICCKOC TPUIOHOMETPUYECKOE TOKIECTBO ISl HAXOXKICHHUS
TOKACCTBO COOTHOLIECHHUI MEXly TPUTOHOMETPHYECKUMU
(GYHKIUSAMU pa3IUIHBIX OCTPHIX YTIIOB.
[TpyMeHsTh MOTy4YeHHbIe 3HAaHUS U YMEHHUS IpU
PEIICHUH MTPAKTUIECKHX 3a]1ad.
3HAKOMUTHCS C UCTOPUEHN Pa3BUTHS T€OMETPUM
Vsl B 13 Bnucannsie DopMyIMpPOBATH OCHOBHBIE ONIPEEIICHMUS,
OKPYKHOCT CBSI3aHHbIE
" U IICHTPATbHBIE YTIIHI,
0J1 MEXK C yrilaMH B Kpyre (BIIMCaHHBIN YTOJl, HEHTPaJbHbIN
Bnucannsie yr I[yv yr pyre ( yroJi, eHtp
" KacaTeJIbHON yrout). HaxoauTh BMcaHHBIC YIIiIbl, OMUPAIOIIHECS
Ha OJTH BBIYHCIISITH YTIIBI C IOMOIIBIO
OINVICaHHBIC U X0 TR ARY ALY yr m
pAoH. YTIIBI MEXTY
TEOPEMBI O BIMCAHHBIX YIJIaX, TEOPEMBI O
YEeTBIPEXYTO XOpIaMHu
BIICAHHOM YETBIPEX YT OJIbHUKE, TEOPEMBI O
JbHUKU.
U CEKYIIMMHL. [EHTPAJTBLHOM YTJIE.
Kacarenbn

Briicannnie n

HccnenoBarh, B TOM YUCIIE C TIOMOIIBIO IIU(PPOBBIX




BbIC

OIIMCaHHBIC

peCypcoB, BIIMCAHHbIE U OMMCAHHbBIE
YEeTBIPEXYTOJIbHUKH, BHIBOJIUTH UX CBOMCTBA U

K YETHIPEXYTOJIbHUKH, UX MpH3HAKH,
OKPYHOCT MIPU3HAKU
u. Kacanue . Ncnonb30BaTh 3TH CBOMCTBA U TPU3HAKU MTPU
OKPY>KHOCT 1 CBOMCTRA. pemennu 3aaa4
i IIpumeHenue 3Tux
CBOMCTB
NP pELLICHUU
F€OMETPUYECKHX 3a/1a4.
B3anmHuoe
PacroJIOKEHUE IBYX
OKPYXHOCTEH, 001ume
KacaTeJIbHbIE.
Kacanue okpyxkHOCTEM
[loBTOpEeHu |4 IToBTOpenue ocHOBHBIX | Pemrars 3a1a4n Ha MOBTOPEHUE, UIUTIOCTPUPYIOLIUE
e, HOHSITUN U METOJIOB CBS3U MEXIY Pa3JIMYHBIMH YaCTIMH Kypca
00001meHne KypCOB
3HAHUI
7 1 8 Kaccos,
000011IeH1E 3HAHWIT
OBUIEE 68
KOJIMYEC
TBO
YACOB
[10
[TPOI'PAM

ME




9 KJIACC

0 IIPOU3BEACHUU
OTPE3KOB XOp/[I, TEOpEMA
O IIPOU3BEACHUU
OTPE3KOB CEKYILHX,
TeopeMa 0 KBajpare
KacaTeJbHOM.

Haumenosan | Kon OcHoBHOE cofiepKkaHue OcCHOBHBIE BU/IbI ICITETLHOCTH 00YJaIOLIHXCS
ue pazzena
qac
(Temsl) Kypca
Tpuronomer | 16 Omnpenenenue DopMynMpOBaTH OIIPEACIICHUS
pusi. TPUTOHOMETPUUECKHUX TPUTOHOMETPUYECKHUX (QYHKIIHHI TYIBIX H MPSMBIX
Teopemsl ¢ynkuuit yrinos ot 0[] YTJIOB.
KOCHHYCOB U 1o 1800]. @opmyibl
BbIBOANUTH TEOpEMY KOCHHYCOB U TEOPEMY CHUHYCOB
CHUHYCOB. MPUBEICHUS. A peMy 5 y PEMy CHHY
(c pagmycoM ONMCAaHHOM OKPY)KHOCTH).
Pemenue Teopema KOCUHYCOB,
BriBoauTh (popMyIIbl 11 BEIYMCICHUS TLIOIAAEN
TPEYTOJIbHUK TeopeMa CUHYCOB. AUTH OpMYIHI 1 tma
OB C UCIOJIb30BaHUEM TEOPEM TPUTOHOMETPHUU
Pemenue
opMyJia IUIONIA/Id TPEYTOIbHUKA Yepe3 JIBe
TPEYrOJIbHUKOB. (dopmy. Halu Tpey pes I
CTOPOHBI U YTOJI MEXAY HUMH, GopMyJia IIIOIAIN
[IpakTuueckoe P yr Y » popmy man
YETBIPEXYTOJIbHUKA YEPE3 €r0 TUArOHAIH U yroJl
pUMEHEHNE pexyr P A yr
MEXIy HUMH).
JTIOKa3aHHBIX TEOPEM
Pewats TpeyrosbHUKH.
Pemiate npakTuueckue 3agaun, CBOISALIUECS
K HaXOXJICHUIO Pa3IMYHbIX AJIEMEHTOB
TPEYroJIbHUKA
[Tpeob6pazosa | 10 [Tonsarue OcBauBaTh NOHSATHE NTPEOOPa30BaHUS TOT00US.
HUE MoJ00usl. 5 HccnenoBaTh OTHOLIEHUE IMHEHHBIX 3JIEMEHTOB
0 NpeoOpa3oBaHUU
MeTtpuiecku peobp buryp npu mpeoOpa3zoBaHUU MOJOOUSI.
o moxoous.
Haxonuth mpuMepsl moo0ust B OKpyKaromen
COOTHOMICHH COOTBETCTBEHHBIE .
JNENCTBUTEIBHOCTH.
A DIIEMEHTHI TOA00HBIX
B duryp. BbIBOAUTH METPUUECKHUE COOTHOLLIEHUS MEXTY
OTpe3KaMH XOpJ, CEKYIINX U KacaTeJIbHbIX C
OKPYXHOCTHU Teopema

UCIIOJIb30BAaHUEM BIIMCAHHBIX YIJIOB U MOJTOOHBIX
TPEYrOJIbHUKOB.

Pemats reoMeTprudeCcKue 3a/1a4d U 3aJ1a4U U3
peaTbHOM KM3HU C UCIIOJIb30BAaHUEM MTOTO0HBIX
TPEYrOJIbHUKOB




[IpuMeHeHue B pelieHnu

TCOMETPHUICCKUX 3aaayd

BexTopbt 12 Ornpenenenne BeKTOpoB, | Mcronp30BaTh BEKTOPHI KaK HAITPABICHHBIC OTPE3KH,
CJIOKEHHE U BbIUUTAHUE .
UCCJIEI0BATh T€OMETPUUECKUH (TIEpEMEILIEHNE) U
BEKTOPOB, YMHO)KEHHE A B p (nepemeny )
bu3nvecKuii (CuIa) CMBICITBI BEKTOPOB.
BEKTOpa Ha YKCIIO.
. 3HaTh ONpeeeHUsI CyMMbI U Pa3HOCTU BEKTOPOB
dusnyeckui pel y p POB,
YMHOXKEHHS BEKTOpa Ha YHUCII0, UCCIE0BATh
U T€OMETPUYECKUN TreOMETPUYECKU U (PU3MUECKUI CMBICIBI 3TUX
CMBIC]I BEKTOPOB. onepaumii. Pemars reomeTpudeckue 3a1a4u ¢
Pa3noxeHune BEeKTOpa 0 | UCMOJIB30BAHUEM BEKTOPOB.
JIBYM HEKOJUIMHEAPHBIM
PacknanpiBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM
BEKTOpaM.
BEKTOPaM.
Koopaunats! BekTopa.
Hcnonp30Bath CKaIsipHOE MPOU3BEIECHUE BEKTOPOB,
CkansipHoe .
BBIBOJIUTH €r0 OCHOBHBIE CBOICTBA.
MIPOU3BE/IEHNE BEKTOPOB, A
€ro NPUMCHCHHUE T BBIYKCIATE CyMMY, Pa3HOCTh U CKaJIsIPHOE
HaxOXACHUS JITHH 1 IPOM3BECHHUE BEKTOPOB B KOOPIUHATAX.
YTJIOB.
[TpuMeHsTh cKaIpHOE MPOU3BEICHUE IS
Pemrenne 3ana4 HaXOKIEHMS JJIMH U YIJIOB
C TIOMOIIBIO BEKTOPOB.
[IprMeHeHrne BEKTOPOB
JUISL pellIeHus 3a1a4
bu3uKu
JexapToBbl 9 [exaproBbl koopauHaTel | OcBauBaTh MOHATHE MPSMOYTOJIBHOW CHCTEMBI
KOOPJIMHATHI TOYEK Ha MIOCKOCTH. KOOPJIMHAT, IEKAPTOBBIX KOOPJAUHAT TOUKH.
Ha
YpaBHEHUE MPSIMOIA. BriBoauTh ypaBHEHHE NPSAMON U OKPYKHOCTH.
IJIOCKOCTH p p JHTE YP P Pyx

YpaBHEHHE OKPYKHOCTH.

Koopaunats! Touek
NIEpPECEUCHUS
OKPYKHOCTH U MPSMOIA.

Mertoa KoopauHat npu
peteHuun
T€OMETPUUYECKHX 3a/1ad,
MPaKTUYECKUX 3a/1a4

BreiaenaTs monHbIN KBaApaT A1 HAXOKICHUS LEHTPa
Y paguyca OKpY>KHOCTH I10 €€ YPaBHEHHUIO.

Pemate 3agaun Ha HAXOXKICHNUE TOYEK NTEPECEUCHHUS
IPSAMBIX ¥ OKPY>KHOCTEH C MMOMOIIIBIO METOIa
KOOPJMHAT.

Hcnonp3oBarh CBOWCTBA YTI0BOTO KO3 PUIeHTa
OPSMOI MpH pEeLICHUHN 3ajady, Ui OTpeIeICHUs
PacCIIOJIOKEHUS NIPSMOM.




[IpuMeHATh KOOPANHATEI IPU PELICHUN
TEOMETPUUECKUX U MPAKTUYECKUX 3a/1ad, ISl
IIOCTPOCHHS MaTEMaTUYECKUX MOJENIECH PEAIbHBIX
3a1a4 («METo1 KOOPAUHATY).

[Tonp30BaTbCs U151 TOCTPOCHUS U UCCIIEIOBAHUI
U(PPOBBIMU PECYpPCaMHU.

3HAKOMUTHCS C UCTOPUEHN Pa3BUTHS T€OMETPUM

IIpaBunbHbBIE
MHOI'OYTOJIbH
uku. Jlnuna

IIpaBunbHbBIE
MHOT'OyroIbHUKH. Yncio
[]. JInmuHa OKPYKHOCTH,

DopmMyIHUPOBATH ONPEACICHUE TPABUIIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAUTb UX AJIEMEHTBHI.
[Tonb30BaThbCs MOHATHEM JUIMHBI OKPYKHOCTH,

OKPYKHOCTH JIyTU OKPY>KHOCTH. BBEJICHHBIM C ITOMOILBIO IIPABUIIBHBIX
Y IUIOIIAb MHOT'OYTOJIbHUKOB, ONIPENEIATh YUCIO [, IIuHy
Pannannas mepa yrina.
Kpyra. IYTH U paiMaHHYIO MEpPY yIJIa.
[Inomane kpyra o
Beruncnenue tab kpyra, [IpoBoanTh Mepexo1 OT paguaHHON MEPHI yria K
. CEKTOpa, CETMEHTAa .
TIoaaen TpaaycHO u HA0OOPOT.
Ornpenensrts mionaab Kpyra.
BriBoauts hopMynsl (B rpagycHON U paiaHHON
Mepe) A AJIMH AYT, IJI0LAaeld CEKTOPOB U
CEerMEHTOB.
Boruucnare mwiomaau Guryp, BKIFOYAIOLIIIX
3JIEMEHTHI OKPY)KHOCTH (KpyTa).
HaxoauTe miomaay B 3aja4ax peaibHOM )XU3HU
JBrxeHus [lonsATHE O NBUKECHUU Pa3z0upate npumepsl, HIUTIOCTPUPYIOLIUE TOHITUS
IIJIOCKOCTH MJIOCKOCTH. JBUKEHHSL.

[TapamiensHbIN IEPEHOC,
noBopoT I Ipumenenue

IIPU PELLIECHUN 3a/1a4

DopMyIupOBaTh ONpPEAEIIEHUS TapAJUIETLHOTO
IIEPEHOCa, TOBOPOTA U OCEBON CUMMETPHH.

BrIBOINTE UX CBOICTBA, HAXOAUTEH HEMOABHKHEIC
TOYKH.

HaxoauThk LEHTPBI U OCU CUMMETPUNA MPOCTEUIIINX
uryp.

[IpuMeHsATh napaJuIeTbHbIA IEPEHOC U CUMMETPUIO
P PEIICHUN TEOMETPUUYECKHX 3a/1a4 (pa3ouparh
npumepsl). Mcrnonb3oBaTh 1715 HOCTPOSHUS U
UCCIIeIOBaHUM IU(POBBIE PeCypCh




IToBTOpEHME,
000011IeHNE,
CHCTEMaTu3a
WS 3HAHUN

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJ0B
KypcoB 7-9 kiaccos,
000011IEHNE

Y CUCTEMAaTU3aLHs
3HaHui. [Ipocrenimue
reoMeTpuyecKre
(bUTyphI 1 KX CBOWCTBA.
N3mepenne
FeOMETPUUYECKUX
BEJIUYMH.

TpeyroybHUKA.
[TapamiensHbie

U NIEPIEHANKYJIAPHBIE
psIMBIE.

OKpy’>KHOCTb U KpYT.
I'eomerpuueckue
MOCTPOEHUS. YTJIbI

B OKPYKHOCTH.

Brcannnie u
ONMCAHHBIE OKPYKHOCTH

MHOT'OYTOJIbHUKOB.
[Ipsmas

U OKPY>KHOCTb.
YeThIpexyroJIbHUKH.

Brcanurie n
ONHCAHHEBIE

YeThIPEX YT OJIbHUKH.
Teopema IIudaropa u
Havajia TPUTOHOMETPHH.

Pemenune o6mmx
TPEYrOJIbHUKOB.
IIpaBunbHbBIE

OmnepupoBaTh MOHATUAMU: (QUTypa, TOUKA, IPSIMas,
yroJl, MHOTOYTOJIbHUK, PaBHOOEAPEHHBIHN 1
PaBHOCTOPOHHUU TPEYTOJILHUKH, IIPIMOYTOJIbHBIN
TPEYroJbHUK, MeIMaHa, ONCCEKTpUca U BBICOTA
TPEyroJibHUKA, apajuielorpamMmm, pomo,
IIPSIMOYTOJIBHHK, KBaApaT, TPaelys; OKPY>KHOCTb,
KacaTelibHasl; paBeHCTBO | mojiooue Guryp,
TPEYrOJIbHUKOB; apAJUIEIbHOCTD U
NEPIEHIUKYISAPHOCTD MPSIMBIX, YTOJI MEXKAY
IPSIMBIMU, CAMMETPHS OTHOCUTEIILHO TOUYKH U
IPSIMOM; JUIMHA, PACCTOSIHUE, BEIMUMHA YIIa,
IUIONIA /b, IEPUMETD.

Hcnonp3oBatk (opMyIIbl: IEpUMETPa U TUIOMIAAN
MHOT'OYTI'OJIbHUKOB, IJIMHBI OKPY>KHOCTH U IIJIOLAAN
Kpyra, o0beMa IpsMOYTOJIbHOTO Napajuleenunesa.

OHGpI/IpOBaTI: MOHATHUAMU: NIPAMOYT'OJIbHAA CUCTCMaA
KOOpAuHAT, BEKTOP, UCIIOJIB30BATh O3TU IMMOHATHA

JUTSL TIPEJICTABIICHUSI TaHHBIX U PELIeHUs 3a/1a4, B
TOM YHCIIC U3 IPYTUX yU4eOHBIX MPEIMETOB.

Pemate 3a1aun Ha TOBTOPEHNE OCHOBHBIX ITOHATHI,
WJUTIOCTPALIMIO CBA3EN MEXKY pa3nYHbIMU
gacTsMH Kypca. BeiOupats METO sl perieHus
3aJIa4um.

Penrate 3aga4yy U3 NOBCETHEBHON YKU3HU




MHOTI'OYT'OJIbHUKH.
[IpeobpazoBanus
TJIOCKOCTH.

JBmwxenus. [TogoOue.
CummeTpusi.

ITnmomane. Beruucnenune
momagen. Inomanu
noJ00HBIX (Uryp.

JlexapToBbI KOOPAMHATHI
Ha TUIOCKOCTH.

BekTopsl Ha II0CKOCTH

OBILEE 68
KOJIMYECT
BO YACOB
10
[NPOT'PAM
ME

5. IEPEYEHb (KOAUP®UKATOP) PACIIPEJIEJIEHHBIX IO KJJACCAM IPOBEPSIEMbBIX
TPEBOBAHUN K PE3VJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOU
MPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3BOBAHUS U DJIEMEHTOB COJEPKAHUS
MO MATEMATUKE

B (enepanbHBIX M perHOHANBHBIX MPOLEAYPAX OLEHKH KauecTBa 00pa30BaHuUs HCIIONIb3YeTCs IepEeYeHb
(komuduKkaTop) pacmpeneseHHBIX 110 KjaccaMm TPOBEPSEMBbIX TPEOOBaHUN K pe3yJbTaTaM OCBOCHUS

OCHOBHOI 00pa30BaTeIbHON MPOrPaMMbI OCHOBHOTO OOIIIETO 0Opa30BaHUS U DJIIEMEHTOB COACPKAHUS
110 MaTeMaTHKe.

7 knacce

IIpoBepsiemble TpeOOBaHMSI K Pe3yJibTaTaM OCBOEHHMSI OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMmbl

6 ["'eomeTpust

Pacrio3HaBaTh W3y4€HHbIE TeOMETpUYecKHe (UTYpBI, ONpPEAesTh UX B3aUMHOE
pacroyio’keHne, n300pakaTh TeOMETpUUYECKUE (PUTYPHI, BBIMIOIHATh YEPTEKHU 10
6.1 YCIIOBUIO 3ajaud. M3MmepsaTh JNWHENHBIE W yrioBble BeIWYWHBL. Pemiars 3amaun
Ha BBIYUCJICHUC JJIMH OTPE3KOB U BCIIMYUH YI'JIOB




6.2

Jlenatb rpyOyi0 OICHKY JMHEHHBIX U YTJIOBBIX BEJIMYMH MPEAMETOB B PEalbHOM]
KU3HH, pa3MepoB MPUPOJHBIX 00bEKTOB. Paznuuarh pazMepbl 3TUX OOBEKTOB IO
MOPSAKY BEJIMYUHBI

6.3

CTpOUTH YEePTEkKU K FTEOMETPHUUECKHUM 3a7jadyam

6.4

[lonbp30BaThCs NPU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, UCIIONIb30BATh NPU3HAKU U
CBOWCTBA paBHOOEIPEHHBIX TPEYTOILHUKOB IPH PEIICHUH 3a1a4

6.5

[IpoBOIUTH JIOTHYECKHe paccyxIeHHs C UCTOJIb30BaHUEM
FEOMETPUUECKUX TEOPEM

6.6

Ilonb30BaTbcs  NMpU3HAKaMU  PAaBEHCTBA  IPSIMOYTOJIBHBIX — TPEYTOJIbHUKOB,
CBOMCTBOM  MEIWaHbl, TPOBEACHHOM K  THUIOTEHY3€  MHPSIMOYIOJIBHOIO
TPEYroJbHUKA, B PELIEHMH T€OMETPUUECKUX 3aa4

6.7

OnpenensTh MapajjieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOphIE 00pa3zyeT ¢
HUMHU cekymas. OnpenensaTh MapayIeNbHOCTh IMPSAMBIX C MOMOIIBIO PABEHCTBA
[PaCCTOSHUM OT TOYEK OJIHOM MPSIMOM A0 TOUEK APYTrou mpsiMoin

6.8

Pemate 3a1aun Ha KieTyaToi Oymare

6.9

[TpoBOIUTH BBIYMCICHHUS U HAXOJUTh YUCIOBBIC U OYKBEHHBIC 3HAYCHUS YIJIOB B
FEOMETPUYECKUX 3aJadaX C HCIOJIb30BAHHMEM CYMMBI YIJIOB TPEYIOJbHHUKOB H
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpPa30BaHHBIX IPH IEPECEUCHUU IBYX
MapajuieIbHbIX NMPAMBIX CEKylllel. Pemars npakTuyeckue 3a1auyn Ha HaxO0XKJICHUE
YTJI0B

6.10

Bnanerp MNOHATHEM TIEOMETPUYECKOr0 MecTa TOYeK. YMEThb ONpeAeisaTh
OUCCEKTpUCY  yIJla W CEpPeIUMHHBIA  TMEPHeHIUKYISIp K OTPe3Ky Kak
reOMETPHUECKUE MECTa TOUEK

6.11

DopMyJIUpPOBATh  ONPENEICHUSI OKPYXHOCTH U Kpyra, XOp.bl U TAAMETPA,
OKPY>KHOCTH, MOJIb30BATHCS UX CBOMCTBAMH. ¥ METh IPUMEHSATH 3TH CBOWCTBA MPH|
[PELICHUH 3a/1a4

6.12

Bragete mMOHATHEM ONHMCAHHOW OKOJIO TPEYrOJbHUKA OKPYXHOCTH, YMETh
HaxoquTh ee LeHTp. [lonb3oBaThecsi akTaMu O TOM, YTO OHMCCEKTPUCHI YIJIOB
TPEyroJibHUKA TEPECeKaloTCsl B OJHOM TOYKE, MU O TOM, YTO CEpPEAUHHBIC
MEePIEHUKYISIPBl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OTHOW TOUKE

6.13

Bnangers NOHATHEM KacaTelbHOW K OKPY)KHOCTH, IIOJIb30BAThCsl TEOPEMOU O
MEePIeHINKYIIPHOCTH KacaTelbHON U paauyca, IPOBEACHHOIO K TOUKE KaCaHUs

6.14

Ilosb30BaTHCA IIPOCTENIIINMHU reOMETPUYECKUMHU HEPABEHCTBAMH,
[MOHMMATh UX MPAKTUYECKUN CMBICIT

6.15

[IpoBOIUTH OCHOBHBIE T€OMETPUUYECKHE TOCTPOCHHS C TOMONIBIO LIUPKYIS U
ITMHENKHA




IIpoBepsiemble pe3yJabTAThI

6 ["eomeTpust
HauvanbHbie moHsTUS TeomeTpuu. Touka, mpsiMasi, OTPE30K, Jiyd. YTroj. Bumbl yrios.
6.1 BeprukanbHple M CMEXHbIE yribl. buccekrpuca yria. Jlomanas, MHOTIOYrOJIbHHUK.
[TapannenbHOCTh U NEPIEHAUKYISIPHOCTD IPSMBIX
6.2 CuMMeTpUYHbIE ¢urypsl.  OcHOBHBIE CBOWCTBA  OCEBOM  CHUMMETpPHHU.
[TprMepbl cCHMMETPUH B OKPYKAIOLIEM MUDE
6.3 OCHOBHBIE TOCTPOEHHUSI C TOMOILIBI LMPKYJIS W JHHEHKH. TpeyroiapHHK. BreicoTa,
MeinaHa, OMCCEeKTpHCca, X CBOMCTBA
6.4 PaBHOOEIpEHHBIN U PaBHOCTOPOHHHU TPEYTOJIBHUKH. HepasenctBo
TPEYroJbHUKA
6.5 CBoiicTBa U TpHU3HAKH  PaBHOOEIPEHHOTO TPEYTOJIbHUKA. ITpusnaku
aBEHCTBA TPEYrOJIbHUKOB
6.6 CBoiicTBa U TpU3HAKU napaJuIeIbHBIX MPSMBIX. CymmMma yTJIOB
TpeyrojbHUKa. BHeNIHNE yIiibl TpeyroJbHUKA
[IpssmoyrosibpHblii TpeyroiabHUK. CBOWHCTBO MeEIHMaHbl NPSIMOYTOJBHOIO TPEYroJIbHUKA,
6.7 [IPOBEICHHOW K THUMOTeHy3e. [Ipu3Haku paBeHCTBA NPSMOYTOJBHBIX TPEYrOJIbHHUKOB.
[IpsiMOyroIbHBIN TPEYTOJIBHUK C yriaoM B 30°
HepaBeHcTBa B IeOMETpUH: HEPABEHCTBO TPEYrOJbHHUKA, HEPABEHCTBO O JUINHE
6.8 JIOMaHOM, TeopeMa o OoJblIeM yriie U OoNblIei cTopoHe TpeyronbHuKa. [leprnenaukymsp
1 HAKJIOHHAs
6.9 ['eomeTpuueckoe MECTO  TO4YeK.  buccekTpuca yria W CepeIUHHBIN
NEePIEHANKYIISP K OTPE3Ky KaKk T€OMETPHUECKUE MECTa TOUEK
OKpYyXHOCTb W KpYI, XOplJa M JuaMeTp, UX CBoicTBa. B3ammHOe pacmonoxeHue
6.10 OKpY>)KHOCTH W TmpsMod. KacaTtenpHas U cekymias K OKPY>KHOCTH
6.11 OKpy’>KHOCTb, BIIUCAHHAs B yroi. BrnucaHHas M onucaHHas OKPYXHOCTH TPEYroJbHUKA
8 kiace
6 ["eomeTpust
Pacrio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, M0JIb30BAThCS]
6.1 WX CBOWCTBAMH IpPU PEIICHUU TCOMETPUUYECKHUX 3a7ay
6.2 [IpyuMeHSATh CBOMCTBA TOYKHM IIEPECEYCHHMS MEIMAaH TPEyroJbHUKa (LEHTPa|
Macc) B PEIICHHUH 3aa4
Brnaners NoHATHEM CpeAHEN JUMHMM TPEYTOJIbHUKA U Tpareluy, NPUMEHSTh HX|
6.3 CBOMCTBA IIPH PELLIEHUU reoMeTpruueckux 3anad. Iloas3oBaTecs Teopemoit Daneca
U TEOpEeMOH O MPONOPLUUOHANBHBIX OTpe3Kax, HNPUMEHATb UX I pelleHUs]
MPAKTUYECKHX 33124
6.4 [IpumeHsITh MIPU3HAKA no1oous TPEYrOJHLHUKOB B pCUICHUH
reOMETPUUYECKUX 3a7a4




6.5

[Tonp3oBatbess  Teopemoit Iludaropa mast  pemieHUs TEOMETPUYECKHX U
MpakTU4YeCKuX 3amad. CTpoUTh MaTEMaTHYECKyH0 MOJEIb B IPAKTUYECKUX
3a/1a4ax, CAMOCTOATEIIBHO JEJIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLINE JUIMHBI

6.6

Braners NOHATUSAMH CUHYCA, KOCHHYCA U TAHTE€HCA OCTPOTO YIJIa IPSIMOYTOJIBHOTO
TpeyronbHUKa. [l0nb30BaThCA ATUMU HOHATHUSAMHU I PEHICHUS NPAKTHYECKHUX|
3aga4

6.7

BeraucnsaTe  (pa3iuuHBIME  CIIOCOOAMH) TUIOMIA[b TPEYroJIbHUKA U IJIOMIAIH
MHOTOYTOJBHBIX  Quryp (IMONB3YsCh, TAE€ HEOOXOIUMO, KaJIbKYJISTOPOM).
[IpUMEHATH OJy4YEHHBIE YMEHUS B IPAKTUYECKUX 3aa4ax

6.8

BnageTs NOHATHUSMU BIMCAHHOTO U LIEHTPAJILHOTO YIJIa, UCIIOJIb30BATh TEOPEMBI O
BIIMUCAHHBIX yIjaX, yrjdax MeXIy XopAamMHu (CeKylUMH) M YIJIE MEKIY
KacaTeJIbHOW M XOPAOW MPU PEIICHUH T€OMETPUYECKHUX 3a7ad

6.9

Bnaners MIOHATUEM  OIMCAHHOIO  YETBIPEXYIOJIbHUKA, IIPUMEHSTH
CBOMCTBA OIIMCAHHOI'O YETHIPEXYIOJbHUKA IIPU PELICHUU 3a1a4

6.10

[IpyMeHsTh MOTy4YeHHbIE 3HaHUS HA MPAKTHKE — CTPOUTh MaTeMAaTUYECKUE MOJIENH
TUISL 337129 PeaTbHOM KU3HU M MMPOBOJUTH COOTBETCTBYIOIIME  BBIUYUCICHHS  C
MMPUMEHEHUEM nojao0uss M TPUTOHOMETPUHU (TTONB3YICh, TJAE HEOOXO0IUMO,
KAJIbKYJISITOPOM)

IIpoBepsiemble pe3yabTaThbl

6 ["'eomeTpust

6.1 UetsipexyronbHuk. [Tapannenorpamm, ero npru3Haku U CBOMCTBA

6.2 [ [pssMOyTOJIBHUK, pOMO, KBaJpaT, X MPU3HAKU M CBOMCTBA

6.3 Tparnenus, paBHOOOKas Tpanemnws, €ec  CBOICTBa U TIPU3HAKH.
[IpssMOoyrosbpHas Tpanenus

6.4 Meton yaBoeHus: menuanbl. LlenTpanbHas cumMmerpus. Teopema Paneca u Teopema o
NPONOPIHMOHATBHBIX OTPE3KAX

6.5 CpenHue IMHUY TPEYroJbHUKA U Tpaneuuu. LIeHTp macc TpeyroibHuka

6.6 [TonoGue TPEYTrOJIbHUKOB, kodpurment o00usI. [Tpuznaku nmoao0us
TpeyroabHUKOB. [IpuMeHneHne noqo0us pH pelieHHH MPAKTUYECKHUX 3a/1a4

6.7 DopMyITbI Ui TUTOIIAIN TPEYTroJIbHUKA, napajuiesiorpaMma, pomba u
Tpamnenuu

6.8 CBoOMcTBa IUIONIANEH T€OMETPUUYECKHX (UTYP. OTHolIeHnE IUIonauei
noJ00HBIX puryp

6.9 Brruncienue miomaaei TpeyroabHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeTYaToi Oymare

6.10 Teopema [lucdaropa. Ilpumenenue Teopemsl Iludaropa mnpu peleHnH
NPaKTUYECKHX 3a/1a4
CuHyc, KOCHHYC, TaHT€HC OCTPOrO yIjia HPSIMOYTOJBHOTO TpeyroyibHuka. OCHOBHOE

6.11 TPUTOHOMETPHUIECKOE TOXKACCTBO. TpuronoMerpudeckre GyHkmuu yrinos B 30°, 45° u 60°

6.12 BrniucaHHble M LICHTPAIBHBIC YIJIbI, YTOJI MEXAY KacaTeIbHOM U XOPIOH. YIJIBI MEXKNY)|
XOpAaMH U CEKYIIUMU

6.13 BrivicaHHbIE U ONMCAHHBIE YETHIPEX yTOJIBHUKHI




6.14

B3aumHoe pacrnonokeHue JByX oOkpyxHocreill. Kacanue okpyxHocreil. OOmue
KacaTeJbHbIE K IBYM OKPYKHOCTSIM

9 kjacc

['eomeTpust

6.1

3HATh TPUTOHOMETPUYECKUE (PYHKIIMM OCTPHIX YIJIOB, HAXOAUTH C MX TOMOUIBIO
pa3IM4YHbIC JJIEMEHTBI IIPSIMOYTOJIBHOTO TPEYroJIbHUKA («pemenue
[IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). Haxoauts (¢ MOMOIIBIO KabKYyIATOPA)
TUIMHBI ¥ YTJIBI 17151 HETAOJMYHBIX 3HAYCHUI

6.2

[lonb3oBaTbecs QopmynamMu NPUBEIEHUS W OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKJAECTBOM JUIsI HAaXOXJIECHHUS COOTHOLIEHUW MEXIY TPUTOHOMETPUUYECKUMH]
BEJTMYUHAMU

6.3

Mcronbs30BaTh TEOPEMbl CHHYCOB M KOCHHYCOB ISl HAXOXIEHUS Pa3JIMYHBIX
AIIEMEHTOB TPEYTOJIbHUKA («pEIIeHHUEe TPEYTrOJbHUKOBY), MPUMEHATh HX IpH
pEIICHUU T€OMETPUUECKUX 3a]1a4

6.4

Bnanersr MOHATHAMM IpeoOpa3oBaHus MOJOOUS, COOTBETCTBEHHBIX JJIEMEHTOB
moaoOHbIX (uryp. Ilonbp3oBaThbest cBOWCTBaAMHU TOJOOMS TPOW3BOJIBHBIX (PHUTYD,
YMETh BBIYUCIATH [UIMHBI U HAXOAWTH YIJbl Y MOA00HBIX ¢uryp. [IpumeHsTH
CBOWCTBA MOAOOHS B MPAKTHUECKUX 33adaXx. YMETh  NIPUBOAUTH  IPUMEPHI
MOJOOHBIX  (UTYp B OKpY’KaIOIIEeM MHUpe

6.5

[lonb30BaTbCs TeopeMaMu 0  MPOU3BEACHUU OTPE3KOB XOpI, O
MPOM3BEICHNN OTPE3KOB CEKYIIIUX, O KBaJpaTe KacaTelbHOU

6.6

Tlonp30BaThCs BEKTOpPaMHU, HNOHUMATh /0.4 F€OMETPUUYECKUN U
(bU3UYECKUN CMBICI, TPUMEHATh MX B PEHICHUU T€OMETPUUYECKHX U (PU3MUECKHUX
3aga4d. [[puMeHsITh CKamsipHOE MPOU3BEACHUE BEKTOPOB Il HAXOXKACHUS UIMH U
YIJIOB

6.7

Ilonp30BaThCA MCTOAOM KOOpAMHAT Ha IUIOCKOCTHU, NMPHUMCHATH €ro B PCUHICHUH
TrCOMCTPHUYCCKUX WU IMPAKTHYCCKUX 3aa4

6.8

BnageTs MOHATHAME MPaBUIBHOTO MHOTOYTOJIBHHUKA, THHBI OKPY>KHOCTH, JJINHBI
NTyTH OKPY>KHOCTH M PaJMaHHOIN Mephl yria, yMETh BBIUMCIATH IUIOIMIAL Kpyra U
ero yacteil. [IpuMeHsITh noJiydeHHbIe YMEHUS B MPAKTHUECKUX 3a7adax

6.9

HaxoauThs ocH WK HEHTPBl CAMMETPUH GUTYpP, TPUMEHSTH JBHKEHUS TNIOCKOCTH B
MPOCTEUIIINX CIydasTX

6.10

HpI/IMeH}ITB MOJIYYCHHBIC 3HAHUS HA IPAKTUKC — CTPOUTH MATECMAaTUICCKHUEC MOICIIH
TS 337124 PeabHOM JKU3HU U MPOBOAWTH COOTBETCTBYIONIME  BBIYUCICHUS  C
[IPUMEHEHUEM noJo0usi U TPUTOHOMETPUYECKUX (YHKIMN (TOJB3YACH, T
HEO00XO0MMO, KATbKYJISITOPOM)




IIpoBepsiembie pe3yJbTAThI

6 ["'eomeTpus

6.1 Cunyc, KOCHHYC, TaHTCHC YTJIOB or 0 gmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. DOPMYIIbI IPUBENCHUS

Pemienne TpeyronbHUKOB. Teopema KOCHHYCOB M TEOpeMa CHHYCOB. Pemenue

6.2 MPAKTUYECKUX 33724 C HCIIOJIb30BAHUEM TCOPEMBI KOCHHYCOB W TEOPEMBI CHHYCOB
6.3 [IpeoOpazoBanme nopoous. [logoOre COOTBETCTBEHHBIX AJIEMEHTOB
6.4 TeopemMa O TPOM3BEACHHHM OTPE3KOB XOPJA, TEOPEMBI O IPOM3BEICHUU OTPE3KOB

CCKYIIUX, TCOPEMA O KBaJApaTe KacaTeJabHOM

6.5 BekTop, JUTAHA (MOyTB) BEKTODA, COHAITpaBJICHHbBIE BEKTOPBI,
MPOTUBOMOJIOKHO HAMPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO,
BEKTOPOB,  ONEpallMd  HajJ  BEKTopamMH.  PasnoxxeHWe  BEKTOpa IO  JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM

6.6 KoopauHatel BekTopa. CKamspHOEe MPOU3BEACHHWE BEKTOPOB, IPHUMEHEHHE IS

HAXOXKIACHUA OJIMH U YI'JIOB

JlekapTOBbl KOOpPAMHATHI Ha IUIOCKOCTH. YpaBHEHUS TNPSIMOM M OKPY)XHOCTH B

6.7 KOOpJAMHATax, IEpeceYeHne OKPY)KHOCTEH U MpsAMbIX. MeTox KOOpAMHAT U  €ro
NpUMCHEHHE

6.8 [IpaBUIBHBIE MHOTOYTOJIbHUKU

6.9 Jlnuna oxpyxHocTu. ['pagycHas W panuaHHas Mepa Yrja, BBIYHCICHHE JIUH YT
OKPYKHOCTEH

6.10 [1nomanp kpyra, CEKTOpa, CErMEHTa

6.11 JIBIDKEHUSI  IUIOCKOCTM M BHYTPEHHHE  CUMMETpuM  (uryp  (dJIeMeHTapHBIC

npeacrasienus). [lapamiensueiit neperoc. [ToBopot

6. IEPEYEHB (KOJJU®UKATOP) IPOBEPSEMbBIX TPEFOBAHUI

K PE3VJIbTATAM OCBOEHHS OCHOBHOH OBPA3OBATEJBHON ITPOIPAMMBI
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA U DJJEMEHTOB COIEPXKXAHUA 11O
MATEMATHUKE

Jlst mpoBeieHNst OCHOBHOTO TOCYIapCTBEHHOT0 AK3aMeHa 1o Maremartuke (manee — OI'D mo maremaruke)
UCTIONB3YeTCs epedeHb (KOAU(PHUKATOP) MPOBEPSAEMBIX TPeOOBAaHUI K pe3ylbTaTaM OCBOSHHSI OCHOBHOU
00pa3zoBaTenbHON MPOTrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHUs U AJIEMEHTOB COJICPIKAHMS.



IIposepsiembie Ha OI'D mnmo maremaTnke TpeOoBaHMS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

Kon mposepsemoro[l[poBepsieMble  TpeOOBaHMS K HPEAMETHBIM pPE3yJIbTaTaM OCBOCHHS OCHOBHOH
TpeOoBaHUs 00pa3zoBaTeNbHON IPOTrPaMMbl OCHOBHOTO 00111ero o0pazoBanust Ha ocHoBe PI'OC

1 YMeHHE OnepupoBaTh MOHATHAMHU: MHOXECTBO, IMOJMHOKECTBO, ONEpALlMU HaJl
MHOXKECTBaMH; YMEHHE OIEepUpOBaTh MOHATUSAMH: rpad, CBSI3HBIA rpad, aepeso,
[UKJI, IPUMEHITh MX NpPU PEIICHUU 33/]ay; YMEHHE HCIIONIb30BaTh rpaduyeckoe
[IPEICTAaBICHNE MHOXKECTB JUIsl ONMCAHUS PEalbHBIX MPOLIECCOB U SIBICHUM, IPH
pEIIeHNH 3a]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB

2 YMeHue  omnepupoBaTh — NOHATHUSIMHU:  ONPENEICHHE, aKCHoMa, Teopema,
TOKA3aTENIbCTBO; YMEHHE pPACIlO3HABAThb WCTUHHBIE W JIOKHBIE BBICKA3bIBAHMS,
MPUBOJNTH MPUMEPHl U KOHTPIPUMEPHI, CTPOUTHh BBICKA3bIBAHUS M OTPHUIAHHUS]
BBICKQ3bIBAaHU M

3 YMeHue onepupoBaTh MNOHSATUAMHU: HATypaJIbHOE YHUCJIO, MPOCTOE U COCTABHOE
YUCII0, NEJIMMOCTh HATYPaJbHBIX YHCEI, MPU3HAKU ACIUMOCTH, LEJI0E€ YHUCIIO,
MOIYJIb 4YHUCIa, OOBIKHOBEHHAs JApoOb W JecATUYHAs ApOOb, CTAaHIAPTHBIA BH]L
4uclia, palUMOHAILHOE YHCIIO, WPPANHOHATBHOE YHCIO, apUPMETUUYCCKHMA
KBaJ[paTHbI KOPEHb;, YMEHHUE BBITIOJTHATH JIEHCTBHA c YHCIaMHU,
CpaBHMBATh M YIOPSAJOYMBATH YKCIA, IMPEICTABIATH YWCIA HAa KOOPAWHATHOM
MpPSAMOM, OKPYIJIATh YHUCJIA; YMEHUE JeNaTh MNPUKUIKY M OLEHKY pe3yJbTara)
BBEIUHMCIICHU N

4 YMeHue  omnepupoBaThb IOHATUSIMU:  CTENEHb C  ILEJIbIM  I10Ka3aTeseM,
apru(METUUECKUA KBaJApPaTHBI KOpPEHb, MHOTOWICH, anredpandeckas apoOsb,
TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTENeHU OOJbIlle EAWHUIIBI;
YMEHHE BBIIOJHATH pacueTsl 1o  (opmynam, mpeoOpa3oBaHHsl  LIETBIX,
NpOOHO-PALIMOHATIBHBIX ~ BBIPQKEHUH U BBIPAKEHUH C KOPHSIMH, Pa3ioKeHUE
MHOTOYJIEHA HAa MHOXXHUTEIM, B TOM UHCJIE€ C HCHOJb30BaHUEM (opMyln
a3HOCTH KBaJpaTOB U KBaJpaTa CyMMBI U Pa3HOCTHU

S) YMeHue onepupoBaTh MOHSATUSMU: YHCIOBOE PAaBEHCTBO, YPAaBHEHHE C  OJHOMU
[IEPEMEHHOI, UHUCJIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHON; YMEHHE
pelaTh JMHEWHbIE U KBaJIpaTHbIC YpaBHEHUS, IPOOHO-pAllMOHAIbHBIC YPAaBHEHUS C
OJHOM IIEPEMEHHOH, CHUCTEMBbl JBYX JIMHEHHBIX YPAaBHEHUMW, JIMHEHHBIC
HEpaBEHCTBA M UX CHCTEMBbI, KBaJIpaTHbIE U JPOOHO-pallMOHAIbHBIE HEPABEHCTBA C
OJIHOM NEepeMEHHOM, B TOM YHCIIE NPU PELICHUM 3aJad U3 IPYIMX IPEIMETOB U
MPAKTUYECKUX 3a7ay; YMEHHE HCIIOJIb30BaTh KOOPAUMHATHYIO MPAMYI0 H
KOOPAMHATHYIO IJIOCKOCTD JJIsl H300paKeHUs PEeLIeHUI YpaBHEHUI, HEpaBEHCTB U
CHCTEM




YMeHue onepupoBaTh MOHATUAMH: (QyHKIMS, Tpapuk QyHKIMH, HYIH (YHKLINH,
MPOMEXYTKH  3HAKOMOCTOSHCTBA, HNPOMEXKYTKH  BO3pacTaHWs, yOBIBaHUS,
HauOonplllee M HauMEHbIIee 3HAYeHHs (QYHKIWH; YMEHHE ONEepUpOBaTh
MOHSATHAMH: TIpsIMasi IPONOPLIUOHAIBHOCTD, JUHEHHAs (QYHKIHSA, KBaIpaTHYHAs]
¢ynkuusa, oOpaTHas NPONOPIHMOHAIBHOCTh, Mapabona, runepboia; yMeHHE
CTpouUTh Tpaduku (QYHKIUNA, HCHOIB30BaTh Tpaduku s ompeIeIeHUs]
CBOWCTB  MpPOLECCOB M  3aBHCUMOCTEH, I pEelIeHUs 3a7ad U3 JPYrux
Y4eOHBIX TIPEIMETOB W pEANbHOW JKW3HM; YMEHHE BBIpaXaTh (HOpMyTIamMHy
3aBUCUMOCTH MEX/y BeTMYMHAMHU

YMeHue omnepupoBaTh MOHATHSAMHU: MOCIEAOBATEIbHOCTh, apumeTHyeckas Hu
reoMeTpUUeCcKast IIPOrpeccuy; yYMEHHE HCII0JIb30BATh CBOMCTBA
rocneoBareabHoCcTeH, (GOpMysIbl CyMMBI W OOWIETO 4Wi€Ha IpU PElIeHUH 3ajad,
B TOM YHMCIIE 337a4 U3 IPYTUX YUeOHBIX MPEIMETOB M peabHON )KU3HU

YMeHne pemarh 331a4i pa3HbIX THIIOB (B TOM YHCIIE Ha MPOICHTHI, JOJIH U YacTH,
NBIDKEHUE, paboTy, IIEHY TOBApOB M CTOUMOCTh MOKYIIOK U YCIIYT, HAJIOTH, 33/1a4H
M3 00JlacTH yNpaBlieHUs JUYHBIMH W CEMEHHBIMH (UHAHCAMHU); YMEHHE
COCTABJISITh BBIPAKCHUS, YPABHCHUA, HCPABCHCTBA U CUCTCMEI 11O YCIIOBUIO 3a/1a4U,
MCCIIEIOBATh MOYYEHHOE PEIICHHE U OIICHUBATh MPABAONO00HOCTh TIOJTYYCHHBIX|
pE3YyJIbTaTOB

VMeHue omnepupoBaTh TMOHATHSAMHU: (QHUTypa, TOYKAa, OTPE3OK, HpsAMas, JIyd,
noMaHasi, yro, MHOT'OYTOJIbHUIK, TPEYroJbHUK, paBHOOEIPEHHBINY]
[PAaBHOCTOPOHHHMH  TPEYTOJBHHUKH, TNPSMOYTONBHBIH TPEYrOJbHHUK, MEINaHa,
OuccekTpuca M BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHUK, IMapauiesorpamm,
poMO, TPSAMOYTOJIBHUK, KBagpaT, Tpamleuus; OKPY)KHOCTb, KPYT, KacaTelbHas;
3HAKOMCTBO C IMPOCTPAHCTBEHHBIMHU (PUTypamMH; YMEHHE peIlaTh 3aJaud, B TOM|
YHCIIe M3 TOBCETHEBHOM JXM3HM, Ha HAXOXICHHE T'€OMETPUYCCKHX BEIHYUH C
PUMEHEHHEM U3YYCHHBIX CBOMCTB GUTYp U (PaKkTOB
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YMeHre onepupoBaTh MOHSATHSAME: PAaBEHCTBO (PUTYp, PABEHCTBO TPEYTOJIBHUKOB;
[apajIeIbHOCTh U MEPHEHAUKYISAPHOCTh MPSAMBIX, YIOJI MEXAY MpAMBIMH,
MEepNeHIUKYISIp,  HAKJIOHHAs,  TPOEKIus, Tmomodoue  ¢Guryp, mOH0O0HBIC
TPCYTrOJIbHUKHW, CUMMCTPUA OTHOCHUTCIILHO TOYKHN n HpHMOI\/'I; YMCHUC
pacrio3HaBaTh pPaBEHCTBO, CHMMETPHUIO M IMOa00ue (GUryp, MapauiedbHOCTh U
[EPIEHAUKYIAPHOCTD MIPSAMBIX B OKPYXKAIOIIEM MUPE

11

YMeHue omepupoBaTh TMOHATUSIMH: JUIMHA, PACCTOSHHE, yroyl (BEJIMYHWHA YIiia,
CUHYC W KOCHUHYC yIJla TPEyrojbHHKA), IUIOLIAJb; YMEHHUE OLICHUBATH pPa3Mephl
MPEAMETOB U OOBEKTOB B OKPYKAIOIIEM MHPE; YMEHHE NPUMEHATH (HOPMYJIBI
[epUMETPA U IUIOLAAU MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U IUIOLIAAN KPYra,
o0beMa TPSMOYTOJBHOTO TapajUIe/ICTUIe a; YMEHHE TMPUMEHITh TMPU3HAKH
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTrOJIbHUKA, TEOPEMY)
[Tudaropa, TPUTOHOMETPUUYECKHUE COOTHOIICHUS JJIS BBIUMCICHUS JJINH,
[PacCTOSHUH, TIJIOIIAIEH

12

YMmenue n3o0paxarb IUIOCKHE (UTYPBI M UX KOMOWHAIMM, MPOCTPAHCTBEHHBIC
(bUrypsl OT PYKH, C TIOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M DJICKTPOHHBIX

CpCACTB o  TCKCTOBOMY WJIM CUMBOJIBHOMY OIMMCAHUTIO
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YMeHue omnepupoBaTh IOHATUSIMHU: MPSMOYTOJbHAsE CHCTEMa KOOpPJUHAT;
KOOPJMHATBI TOYKH, BEKTOP, CYMMa BEKTOPOB, IMPOU3BEICHUE BEKTOpA HA YHUCIIO,
CKaJIIpPHOE MPOU3BEJICHUE BEKTOPOB;  yYMEHHE  HUCIOIb30BAThb  BEKTOPHl U
KOOPAMHATHI JUIs TPEACTABIICHUS JAHHBIX U PELICHUS 3a1a4, B TOM YUCIIE U3 APYTUX
Y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

14

YMeHHne orepupoBaTh TOHATHUSMH: CTOJIOMKOBBIE M KpPYrOBBIE JHarpammbl,
TabMUIBl, cpeiHee apuMeTHYecKoe, MeauaHa, HauOosbllee W HaMMEHBIIIEE
3HAYCHUs, pa3Max YUCIIOBOTO Habopa; yMEHHWE H3BJICKATh, MHTEPIPETUPOBATH H
MpeoOpa3oBhIBaTh HH(POPMALIHIO, TPEIICTABICHHYIO B TAOIUIIAX U HA IUarpaMMax,
OTPaKAIONIYI0 CBOWCTBA M XapaKTEPUCTUKUA PEATBbHBIX IMPOIECCOB U  SIBICHHIA;

yMeHHe pacro3HaBaTh U3MEHUMBBIC BEIMYMHBI B  OKpY)KaIOLIeM
MUpe

15

YMeHue onepupoBaTh MOHITUSIMH: CIyYalHBIA OMBIT (CIIY9aliHBIN 3KCIIEPUMEHT),
PIIEMEHTApHOE COOBITHE (JIEMEHTAPHBIM WCXO0J) CIy4alHOTO OIbITa, CIy4dailHOe
COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHUE HAXOIUTh BEPOSTHOCTU CIIy4alHBIX
COOBITUH B OMBITAX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU; YMEHUE
pemars 3aJa4d METOJOM OPTaHM30BAaHHOTO TMepedopa W C HCIOIb30BAHUEM
MpaBWjla YMHOXEHHs; YMEHHE OLICHUBATh BEPOSITHOCTH pEaJbHBIX COOBITUH H
SIBJICHUI, T[MOHUMAaTh pOJb MPAKTHUYECKH JIOCTOBEPHBIX M MaJOBEPOATHBIX|
COOBITUI B OKpPYXAIOIIEM MHUPE U B JKU3HHM; 3HAKOMCTBO  C  IOHSITHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIINX YUCEI U €r0 POJBIO B
MaCCOBBIX SIBJICHUSX
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YMeHne BbIOMpaTh TOIXOMAIIMNA W3YYEHHBIM METON IS pelIeHUs 3ajJayw,
[PUBOAUTH MPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIEC U KU3HHU,
pacro3HaBaTh MPOSIBIICHHE 3aKOHOB MAaT€MaTUKH B MCKYCCTBE, OIMCHIBATH
OT/IETIbHBIE BBIJAIOLINECS PE3YJIbTATHI, TOTYYEHHBIE B XOJI€ PA3BUTHUSI MAaTEMaTUKU
Kak HayKd, TPUBOIUTH MPUMEPbl MAaTEMATHYECKHX OTKPBITUM M MX aBTOPOB B
OTEUYECTBEHHOU U BCEMUPHOU UCTOPUHU

ITepedeHnb 2JIeMeHTOB coepkaHusi, NpoBepsieMbIX Ha OI'D mo MaTemaTnke

Kon [ [poBepsEMBIil SIEMEHT COAEPKaHUS

1 Uuciia ¥ BEIYKCIIEHUS

1.1 Hatypanbablie u 1ienble urncna. [Ipu3Haku JeTuMOCTH TEeNTbIX YUCeT

1.2 OOBIKHOBEHHEBIE A JeCSITUYHBIE poow, MIPOIICHTHI, OECKOHEYHBIE
MepUOANIECKUEe qpooH

1.3 PanronanbHble Yncna. ApupMETHYECKHE OMEpaluu ¢ paldOHATbHBIMHA YHCIAMH

1.4 JleiicTBuTeNnbHBIC Yncia. ApudMeTHIeCKUe ONepany ¢ AeMCTBUTEILHBIMU YHCITAMU




1.5 [IpuOnuKeHHbIE BBIYUCICHUS, TpaBUJIa OKPYIJICHUS, MPUKUIKA M OILEHKA Pe3yIbTara
BBIYVCIICHUN

2 AnreOpanyuecKre BhIPAKEHHS

2.1 bykBeHHBIE BEIPOKECHHS (BBIPAXKCHUS C TIEPEMEHHBIMH )

2.2 CteneHb C LedbIM Moka3areneMm. CTeneHb ¢ palMoHaIbHBIM IOKa3aresieM. CBOWCTBA
CTETICHU

2.3 MHOro4IeHbI

2.4 AnreOpanueckas 1po0b

2.5 ApubMeTHICCKII KOPCHb HaTypaJbHON CTCTICHH. HeiictBust ¢
apruQMEeTHUECKUMU KOPHSIMH HATypaIbHON CTCTICHH

3 YpaBHEHHS 1 HEPAaBEHCTBA

3.1 Llenple 1 IpOOHO-palMOHANBHBIE YpaBHEHHS. CHCTEMBI U COBOKYITHOCTU ypaBHEHUN

3.2 Llenbie u 1poOHO-parMoOHaNbHbIE HepaBeHCTBA. CHCTEMbI U COBOKYITHOCTH HEPaBEHCTB

3.3 PemieHne TeKCTOBBIX 33124

4 UucnoBble MOCae10BaTeIbHOCTH

4.1 IlocmemoBaTeIbHOCTH, CIIOCOOKI 3aJaHus IIOCIIC0BATEILHOCTEH

4.2 ApudmeTndeckass U reoMeTpudeckas mporpeccund. Dopmyna CII0XKHBIX MIPOIEHTOB

S) DOyHKINN

5.1. DyHkus, crnocoObl 3agaHus ¢GyHkuun. ['padux dyaknum. OOmacTh ompeneneHus U
MHOXecTBO 3HaueHui ¢yHkuuu. Hymn ¢yHkmum. IIpoMexyTkn 3HAKOMOCTOSHCTBA.
[IpoMeXyTKM MOHOTOHHOCTH (GYHKIMH. MaKcuMyMbl W MHUHUMYMBI  (YHKIIHH.
Haunboubiee u HauMeHblIlee 3HaUeHHE (DYHKIIMH Ha IPOMEXKYTKE

6 KoopauHaThl Ha IPSIMOH ¥ IJIOCKOCTH

6.1 KoopaunatHas mpsimast

6.2 JlexapTOBBI KOOPAMHATHI HA TIJIOCKOCTH

7/ I'eomerpus

7.1 ['eomeTprueckue GUTryphl U UX CBOMCTBA

7.2 TpeyronpHUK

7.3 MHOTOYTOJTbHUKH




7.4 OKpYy’>KHOCTb U KpyT'

7.5 M3mepeHne reoMeTpUYECKUX BEINYMH
7.6 BekTopsl Ha MII0CKOCTH

8 BeposTHOCTB M CTaTUCTHKA

8.1 OnucarenbHas CTAaTUCTUKA

8.2 BeposTHOCTB

8.3 KomMOuHaTopuka

8.4 MHoxecTBa

8.5 ['pador
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