AHO I_IO Moanwucaxo undposoi
n nognucbto: AHO MO
LIJKOJ—IA "LIKOJA KNACCUYECKOTO

KNACCUYECKO TAHu~

Hata: 2025.10.30 14:53:01

FTOTAHLUA" o300
[Tpunoxenue
k OIIOII

ABTOHOMHASA HEKOMMEPYECKAS OPI'AHU3AIIUA
IMPOPECCHUOHAJIBHOI'O OBPA30BAHUA
XOPEOI'PA®UYECKHUA KOJLJIEIXK
«IKOJIA KITACCHYECKOI'O TAHIIA»

PABOYAS ITPOT'PAMMA
no mnpeamery YI10.05.03.: MaTtemaTuka:
I'eomerpus

OCHOBHOe€ 001Iee 00pa3oBaHMe

1O CIIEOUAJBHOCTH 52.02.01 HCKYCCTBO BAJIETA

MockBa

2025



IHosicHuTeALHAA 3aNUCKA.

PabGouas mporpamma mnpenmera YI10.05.03. «Martematuka: ['eometpus» ais
oOyuaroruxcst 7—9 Kj1accoB Ha ypOBHE OCHOBHOI'O 00IIEro 00Opa3oBaHUsl COCTaBIEHA
HAa OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelIbHON
IpOrpamMMbl OCHOBHOTO 0011ero oOpa3oBaHUsl, MNPEJCTaBIECHHBIX B DeaepanbHOM
rocyJapCTBEHHOM 00pa30BaTENbHOM CTaHIapTe OCHOBHOTO 0O0IIero oOpa3oBaHUs
(ITpukaz Munnpocsenienuss Poccunm ot 31.05.2021 No  287), ®denepaibHON
oOpa3oBaTelbHOM  MporpaMmMe  OCHOBHOro  obOmiero  oOpaszoBanus  (IIpukas
Mumnrnpocsemenuss Poccun ot 18.05.2023r. Ne 370 «O6 yrBepxkaeHuu ¢eaepanbHOR
oOpa3oBaTeIbHOM MPOrpaMMbl  OCHOBHOro o0miero oOpazoBanusi»), DOPII mo
mateMatuke, KoHuenmuu pa3BuTusi MaTeMaTHyeckoro obOpaszoBanusi B Poccuiickoi
Oenepanuu a Takke mnporpammbl Bocmutanus AHO [10 «lllkona KiaccH4eckoro
TaHIa», C YYE€TOM MHEHHUS YYaCTHUKOB OOpPa30BaTEIbHBIX OTHOIIEHUH, C y4ETOM
pacnpenenéHHbIX MO0 KiaccaM IPOBEPSIeMbIX TPeOOBaHHMM K pe3yjbTaTaM OCBOCHUS
OcHOBHOI1 00pa30BaTEIHLHON MPOTPAMMbI OCHOBHOT'O 00111er0 00pa30oBaHUsl.

PaGouast mporpamMma OpHUEHTHPOBAHA HA COBPEMEHHBIC TEHJICHIIMHM B IIKOJIBHOM
00pa30BaHUU U AKTUBHBIC METOJIUKU OOYUYCHUS.

['eoMeTpus kKaKk OOWH W3 OCHOBHBIX PA3/CJIOB IIKOJBbHOW MAaTEMAaTUKH, UMEIOIINN
CBOEH WeJbI0 00ECNEeYnTh U3YYEHUE CBOMCTB M pa3MepoB (Uryp, MX OTHOLIEHUH M
B3aUMHOE pPaCIOJIO)KEHUE, ONMUPAETCS Ha JIOTMYECKYI0, JOKAa3aTeJIbHYIO0 JIMHHMIO.
[leHHOCTH UW3Yy4Y€HMsSI TEOMETPUM HA YPOBHE OCHOBHOrO o0OIero oOpa3zoBaHUs
3aKJIIOYAETC B TOM, YTO OOYYAIOIIMICS Y4YUTCA MPOBOJAUTH JIOKa3aTeJIbHbIE
pacCcyXJeHus, CTPOUTh JIOTUYECKHE YMO3AKJIIOUCHHMS, JOKa3blBaThb HCTHUHHBIC
YTBEPXKJEHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKICHUS «OT
MPOTUBHOTO», OTJMYaTh CBOMCTBA OT NPHU3HAKOB, (OPMYIHPOBATH OOpaTHbBIE
YTBEPKICHUSI.

BTOpoii LEHHOCTBIO H3YyUYEHUS TEOMETPUM SBJSIETCS HCHOJB30BAHHE €€ KaK
MHCTPYMEHTA MpPH PEIICHUH KaK MaTeMaTUYeCKUX, TaK U TMPAKTUYECKUX 3ajad,
BCTPEUAIONMINXCS B pealibHOW Ku3HU. OOydaromuiics JOMKEH HAy4YUThCS OMPENCIIUTh
reoMeTpuYecKkyro (Qurypy, omnucarh CJIOBaMHU JaHHBIM 4YepTEX WIM PUCYHOK, HAWTH
IJIOMIAJb 3€MEIBHOIO Y4YacTKa, PacCUUTaTh HEOOXOAUMYIO UIMHY OINTOBOJIOKOHHOTO
kabenst wian TpeOyemble pa3Mepbl rapaxa Jjisi aBTOMOOWIISA. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIUTENbHAS JIMHUA B W3ydYeHUU reoMerpuu. llpu pemeHun 3agad
IPAKTUYECKOTO XapakTepa OOYy4arolUiCs yYUTCS CTPOUTH MATEMaTHUYECKUE MOJENU
peaNbHBIX KU3HEHHBIX CUTYaIlui, MPOBOJIUTH BBIYMCICHUS U OIIEHUBATh aJICKBATHOCTh
MOJIYYEHHOTO pe3yibTaTa.

Kpaithe BaxxHO TOAYEPKUBATH CBS3M TEOMETPUM C JIPYTUMHU  y4EOHBIMU
npeaMeTaM, MOTHUBHPOBATH MCIOJIb30BAaTh OINpESTIeHUsS TeOMeTpUYecKux ¢Guryp u
MOHSTUM, IEMOHCTPUPOBATH MPUMEHEHHE TOJYYEHHBIX YMEHUM B (PU3NKE U TEXHUKE.
Otu cBA3u Haubonee spKO BUAHBI B Temax «Bekrtopb», «TpuroHomerpuueckue
cooTHoIlIeHus», «Metoa koopauHat» u «Teopema [Tudaropar.

VYyeonniii kypc «l'eomeTpusi» BKIIOYAET CIEAYIOUIME OCHOBHBIE pa3feibl
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conepxanusi: «I'eomerpuueckue GUrypbl U UX CBONCTBaY», «3MepeHue reoOMeTpuYeCKux
BEeIUYUH», «JlekapToBbl KOOpJAMHATHI Ha IUIOCKOCTH», «Bektopbl», «JIBUkeHUs
iockocTy, «[IpeodbpazoBanus mogo0us».

MecTo yueOHOT0 nmpeamMera «MaTeMaTHKa: reoMeTpHs» B YUeOHOM IJIaHe.

B cootBerctBum ¢  ®enepalibHBIM  TOCYJApCTBEHHBIM  00pa30BaTCIIBHBIM
CTaHJApPTOM OCHOBHOTO OOINEro oOpa3oBaHUs Yy4eOHBIM mpeaMeT «MaTemaTuka:
TCOMETPHUS» BXOJUT B TPEIAMETHYIO o00jacTh «Marematnka W HWHPOPMATHKA» H
OTHOCHUTCSI K oOs3arenbHOl yacTu yueOHoro riaHa AHO T10 «lllkona Ki1accM4ecKoro
TaHIIay.

VY4eOHbIM IIJIaHOM Ha U3YUYeHHE MpeIMeTa oTBeeHO 212 yueOHbIX Jaca:

«I"'eometpus» 1o 2 yaca B Hegento 7 (729) u 8 kiacce (7249) u B 9 kinacce (68 ).



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMbI
IHO MATEMATMUKE (I'eometpus)
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenne MareMaTuku (r€OMETpUM) Ha YPOBHE OCHOBHOIO 00IEr0 0Opa3oBaHuUs
HAlpaBJICHO Ha JOCTIXKEHHE OOYy4YaloIMMHCS JIMYHOCTHBIX, METalpeJIMETHBIX U
MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YyIbTATOB OCBOCHUS YYEOHOTO IpeAMeETa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yabTaThl  OCBOEHUS  NpPOrpaMMbl IO  MaTeMaTHKe
XapaKTEPHU3YOTCH:

1) maTprnoTHYecKoe BOCIIUTAHHE:

MPOSBIICHUEM HMHTEpECca K IPOLLIOMY M HACTOSIIEMY POCCHUMCKOM MAaTeMAaTHKH,
LIEHHOCTHBIM OTHOIICHUEM K JTOCTHXKEHUSM POCCUHMCKHUX MAaT€MaTUKOB U POCCUUCKOU
MATEMATUYECKON IIKOJbI, K HCIOJb30BAHUIO ITUX JOCTHKEHHUM B NPYrUX HAyKax M
IPUKIIAIHBIX chepax;

2) rpaxIaHCKoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 00s13aHHOCTEHN I'paXkIaHWHA U pealu3alliy ero Mpas,
MPEACTABICHHEM O MAaTeMaTHYECKUX OCHOBAX (PYHKIIMOHMPOBAHUS Ppa3JIMYHBIX
CTPYKTYD, SIBICHHUH, NPOUEAYp I'PaXkTaHCKOTO O0LIECTBa (HapUMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXIEHHUIO ASTHUYECKMX NpOoO0JIeM, CBA3aHHBIX C IPAKTUYECKUM
MPUMEHEHUEM JOCTHXKEHHM HAayKd, OCO3HAaHUEM BAXKHOCTH MOPATBHO-3THUYECKUX
IPUHIIUIIOB B IESITEIBHOCTU YYEHOTO;

3) Tpya10BO€ BOCTIMTAHHE:

YCTAHOBKOM HA AaKTHBHOE Yy4YacTHE B PEIICHWHM MPAKTHYECKHX  3aaad
MaTEMaTU4YECKOM  HANpPABIEHHOCTH, OCO3HAaHUEM BAXXHOCTH  MaTEMaTUYECKOTO
o0pa3oBaHMsI Ha TNPOTSKEHUUM BCEH JKU3HM [UIsl YCHEIHOM NpoQecCHOHATBbHON
JESTEIbHOCTY W pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAaHHBIM BBIOOpPOM U
MOCTPOEHUEM HHAWBUAYAJIbHON TpPAeKTOpUU OOpa30BaHUs M >KU3HEHHBIX IUIAHOB
C YYETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K  DOMOLMOHAJIBHOMY W 3CTETHUYECKOMY  BOCIPHUSTHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a/Jay, pEIICHUW, pacCyKIEHUH, YMEHHIO BUJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) EHHOCTH HAYYHOTO MO3HAHUSI:

OpHUEHTALMEN B JEATEIILHOCTH HA COBPEMEHHYIO CUCTEMY HAayUHBIX IPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSl YEJNOBEKa, NPUPOABI U OOIIEeCTBa,
NOHMMaHUEM MATEeMaTHYeCKOW HayKu Kak cepbl YEIOBEUECKOU eI TeIbHOCTH, STAallOB
€€ pa3sBUTHSA M 3HAYMMOCTH JUIl PA3BUTUSA LUBWIN3ALWH, OBJIAJACHUEM S3BIKOM
MaTEeMaTUKM M MaTeMaTH4eCKOM KyJIbTYpOM KakK CpEICTBOM IIO3HAHMS MUDPa,



OBJIaACHUECM HpOCTCﬁHIPIMPI HaBBIKaMH HCCJIG,Z[OB&TCJIBCKOﬁ JACATCIIBHOCTH,

6) puznueckoe BocnuTaHue, (opMHUpPOBaHHME  KYJIbTYPbl  310POBbS U
IMOIMOHAIBHOTO 0J1ArONOTyYHs:

TOTOBHOCTBIO IPUMEHSATh MATEMATHUYECKUE 3HAHUS B MHTEPECAX CBOETO 30POBBS,
BEJICHUS 3JI0POBOr0 00pasa >KM3HHU (310pOBOE MUTaHUE, COATAHCUPOBAHHBIM PEXUM
3aHATUN U OTABIXA, pEryJsipHas pU3ndecKasi akTUBHOCTH), CPOPMUPOBAHHOCTHIO HABbIKA
pednexkcun, MpU3HAHWEM CBOErO IMpaBa Ha OWIMOKY M TaKOro >Ke€ IpaBa JIPyroro
YeJI0BEKa;

7) IKOJIOTHYECKO€E BOCIIMTAHNE:

OpUEHTAallMe Ha NPUMEHEHUE MaTEeMaTHMYECKHUX 3HAaHUU JUIsl pelIeHMs 3ajad
B 00JIaCTU COXPAaHHOCTH OKPY KaroLEeH Cpelibl, IUNITAHUPOBAHUS MOCTYIIKOB U OLIEHKU HX
BO3MOXKHBIX TIOCJHEICTBUN ISl OKpYXarolled Cpeapl, OCO3HAHUEM TIJI00aJIbHOTO
XapaKTepa KOJOTMYECKUX MPOOJIEM U IyTEN UX pPELICHUS;

8) amanTanus K N3MEHS IOIMMCS YCJIOBHAM CONUATBHOI U MPUPOIAHOI Cpe/bl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBHUSX HEONPEAEIEHHOCTH, TOBBIILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 INPaKTUYECKYIO JEATEIBHOCTh, B TOM YHUCJIE YMEHHE
YUHUTBCS Y APYTUX JIOAEH, MpUOoOpeTaTh B COBMECTHOM AEATENbHOCTH HOBBIE 3HAHUA,
HABBIKHA U KOMIIETCHIIUH U3 OIbITa IPYTHUX;

HE00XOAMMOCThIO B ()OPMHPOBAHNUN HOBBIX 3HAHMI, B TOM 4yucie (HOPMYIUPOBATH
UJIEU, IOHATHS, TUIIOTE3bI 00 00OBEKTAX U SBJICHUAX, B TOM YHCIIE paHEE HE U3BECTHBIX,
OCO3HaBaTh J1e(PULUTHI COOCTBEHHBIX 3HAHUH W KOMIIETEHTHOCTEH, IUIAaHUPOBATH CBOE
pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HAaBaThb CTPECCOBYIO CHUTYAllMIO, BOCIPHUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PEILICHUS
U AeicTBus, (GOpMyIUPOBATH U OLIEHUBATH PUCKU U MOCIEACTBUS, (POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbTaTte ocBOEHUS IPOrpaMMbl IO MATEMATUKE HA YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus y oOydaroierocsi OyayT copMUpOBaHbl METalpeAMETHBIE Pe3yJIbTaThl,
XapaKTEpU3YyIOIINECs OBIAJCHHEM YHUBEPCAIBHBIMU TO3HABATEIHLHBIMH JCHCTBUSMU,
YHUBEPCATbHBIMA ~ KOMMYHUKATHBHBIMH  JEHCTBUSIMH W YHHBEPCATbHBIMHU
PETYJISTUBHBIMU JACHCTBUSMU.

ITo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeHCTBUS
ba3oBble Jloruyeckue 1eicTBUA:

BBIABJEITE MW XapPaAKTCPU30BATH CYHICCTBCHHBIC IIPU3HAKH MATCMATHYCCKHUX
00BEKTOB, MOHATUN, OTHOIICHUN MEXIy MOHATUSIMH, (OPMYIHPOBATH OMNPEICICHUS
HOHHTHﬁ, YCTaHaBJINBATb CymeCTBeHHBIﬁ IIPpU3HAK KJ'IaCCI/I(bI/IKaI_II/II/I, OCHOBAHUA
HJIA 0606LHCHI/I$I M CpaBHCHUA, KPUTCPUHU ITPOBOJUMOT'O aHAJIN34,

BOCIIPUHUMATh, DOPMYJIUPOBATH U MPEOOPa30BBIBAThH CYKICHUS: YTBEPAUTEIbLHbIE



M OTpUIIaTENIbHbIE, EIMHUYHBIC, YaCTHBIE U 00IIHE, YCIOBHbIE;

BBISBIISITh MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TMPOTUBOPEUHS
B (akTax, [aHHBIX, HAONIONECHUAX U YTBEPXKICHUSIX, TMpeasaratb KpUTEPUU
IS BBISIBIICHUSI 3aKOHOMEPHOCTEH 1 IPOTUBOPEUHIA;

JieNIaTh BBIBOJIBI C UCTIOIb30BAaHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U HHIYKTUBHBIX
YMO3aKIIOYeHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHH;

pa3duparh J0Ka3aTeNbCTBA MAaTEMaTHYECKHMX  YTBEPXKACHUH  (IpsMble U
OT TPOTUBHOTO), TMPOBOAWTH CAMOCTOSATEIBHO  HECIOXHBIE JOKa3aTelbCTBA
MaTeMaTH4eCKUX (PaKkTOB, BBICTpAMBATh apPTyMEHTAIMIO, MPUBOAUTH NIPUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh CIOCOO perieHust yueOHON 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelIeHus1, BBIOMpaTh Hanbojee MOAXOIANIMM C YUETOM CaMOCTOSITENIBHO BbIAECIEHHBIX
KPUTEPHEB).

Ba3oBble ncciienoBare/ibCKue e CTBUS:

WCIIOJIB30BaTh  BOIMPOCHI KaK HCCICIOBATEIbCKANA HMHCTPYMEHT ITO3HAHUSA,
dbopMynrpoBaTh BOIPOCH, (PUKCUPYIOIIKNE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATEIHHO
yCTaHaBJIMBATh MCKOMOE W JaHHOE, (DOPMHUPOBATH THUIIOTE3Y, apIYMEHTHPOBATH CBOIO
MO3UIIMIO0, MHCHHE;

IIPOBOJIUTH 110 CAMOCTOSITEILHO COCTABIICHHOMY TIJIaHY HECJIOXKHBIM IKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHKE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEM MaTEMATUYECKOTO OOBEKTA,
3aBUCUMOCTEN 00BEKTOB MEXIAY COOOM;

CaMOCTOSATENbHO (OPMYIHPOBAaTh OOOOIIEHUS ¥ BBIBOJALI IO pe3yJbTaTaM
MIPOBEAEHHOTO HAOJIOEHUS, UCCIASAOBAaHNS, OIICHUBATh JOCTOBEPHOCTh MOTYyYEHHBIX
PE3yNbTaTOB, BHIBOJIOB M 0000IIEHNI;

MPOTHO3WPOBATh BO3MOXXHOE pa3BUTHE IIpolecca, a TakKe BBIABUTATH
MIPEANOJIOKECHHS O €70 PA3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanmeii:

BBISIBJISITH ~ HEJIOCTATOYHOCTh W HM30BITOYHOCTh ~ MH(POpPMAIUH,  JaHHBIX,
HEOOXOUMBIX JIJISl PEIICHHUS 3a1a4H;

BbIOUpaTh,  AHAIM3UPOBATH,  CHCTEMATU3UPOBaTh M MHTEPIPETHPOBATH
UHGOPMAITUIO PA3TUIHBIX BUIOB M (JOPM IIPEICTABICHHUS,

BbIOMpaTh GopMy mpecTaBieHrss WHGOPMAIMY U WILTIOCTPUPOBATH PEIIacMbie
3aJ1ayu CXeMaMH, TuarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSIMU,

OIICHMBATh HAJEKHOCTh MHPOPMAIMH IO KPUTEPHUSIM, MPEIIOKCHHBIM yUIUTEIIEM
Wi COPMYITMPOBAHHBIM CAMOCTOSATEIHHO.

KoMMmyHuKkaTHBHBIE YHUBEpPCAJbHbIC y4eOHbIe AeHCTBUS:

BOCIIpUHMMATL H (bOpMy.TII/IpOBaTB CYXKICHUSA B COOTBCTCTBHMU C YCIOBHAMHU U
J(SA1 0209041 O6HICHI/I$I, sSICHO, TOYHO, I'PaMOTHO BBIPpAKaTb CBOKO TOYKY 3PCHHUA B YCTHBIX
W ITMCbMCHHBIX TCKCTAX, AaBaTh IIOACHCHUA 110 XO0AY PCIICHUA 3a4a49, KOMMCHTHUPOBATDH



MIOJTyYEHHBIN pe3yJIbTaT;

B XO0/J€ OOCYXIEHHS 3a/JaBaTh BOMPOCHl IO CYIIECTBY OOCYKIAaeMOW TEMBlI,
MpoOJIEMBI, PENIaeMON 3a/layu, BHICKA3hIBATh WJICH, HAICJIICHHBIE HA TOWCK pEICHUS,
COTIOCTaBIIATb CBOM CYXJICHUS C CYXACHUSAMH JPYTUX YYaCTHUKOB JHayora,
oOHapyXMBaTh pa3INure U CXOJICTBO MO3UIIUN, B KOPPEKTHOU dopMe hOopMyITupoBaTh
pasHoTacHsi, CBOM BO3PAXKECHHUS;

MPEACTABIATh PE3yJbTaThl PEIICHUS 3aJadd, SKCICPUMEHTa, HWCCICAOBaHMUS,
MPOEKTa, CAMOCTOSTENBPHO BHIOMPATh (oOpMaAT BBICTYIUICHHS C YYETOM 3aj1a4
MIPE3CHTAINNA U OCOOEHHOCTEH ayTUTOPUH;

MIOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHTHOW M MHINBUIYATBHON paOOTHI
P PEIIEHNN yIeOHBIX MaTEMAaTUUECKHX 33]1a4;

OpUHUMATh 1€7b COBMECTHOM JIEATENbHOCTH, IUIAHUPOBATH OPraHU3alUIo
COBMECTHOM palOTHI, paclpenemsaTh BUIAbl paboT, JOroBapuBaThHCs, 00CYKIaTh MPOIIECC
U pe3yJbTaT paboThl, 000011aTh MHEHUSI HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (0OCYXKIEHUS, OOMEH MHEHHSIMH,
MO3TOBBIC ITYPMEI M IPYTHE), BBIMTOIHATH CBOIO YacTh paOOTHI M KOOPAMHUPOBATH CBOU
JEUCTBUS C APYTHUMH WICHAMH KOMaH/IbI, OIIEHUBATh Ka4e€CTBO CBOETO BKJIAJa B OOIINIA
POJYKT MO KPUTEPHUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJCHCTBUSI.

PeryjisiTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIe JeHCTBUA
Camoopranmsamnus:

CaMOCTOSTENIBHO COCTaBJIATh IUIaH, aJrOPUTM pEelIeHUs 3ajadyd (WM €ro 4acTh),
BBIOMpATh CMOCOO peleHuss € YYETOM MMEIOLUXCS PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTUPOBATh U KOPPEKTHPOBATh BAaPUAHTBI PELIECHUN C Y4ETOM
HOBOI MH(pOpPMALIUH.

CaMOKOHTPOJIBb:

BJIaJETh CIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJSI Ipoliecca M pe3yJsibTaTa
pelIeHrs MaTeMaTHUeCKON 3a1a4u;

OpEeaBUIETh TPYAHOCTH, KOTOpbIE€ MOTYT BO3HHMKHYTh IpH pPEIICHUU 3a/ayH,
BHOCHTHh KOPPEKTHUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAlJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHHMBAaTh COOTBETCTBUE pe3yjbTaTa JESATEIbHOCTH IIOCTABICHHON LIETU WU
YCIIOBUSIM, OOBSICHATh NPUYUHBI JOCTHXKEHUS WJIM HEIOCTIDKEHUS IIeNIM, HaXOJUTh
OLKOKY, JaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.



COILEPKXAHUE OBYYEHUA
7 KUIIACC

Havansabie nonsTus reomerpun. Touka, npsmasi, OTpe30K, JIyd. YToJ. Buasl yrios.
BeprukanbHble M CMeXHbIE yIUIbl. buccekrpuca yrna. JlomMaHas, MHOTOYIOJIbHHK.
[TapannenbHOCTh M NEPIIEHANKYJIAPHOCTD MPSAMBIX.

Cummetpuunbie (urypbl. OCHOBHBIE CBOWCTBAa OCEBOM cuMMmeTpud. [Ipumepbl
CUMMETPHUU B OKPY’KAIOIIEM MHpE.

OCHOBHBIE ITOCTPOEHUS C MOMOLIBIO IUPKYJIA U JIMHEWKU. TpeyronbHuk. Beicora,
MeanaHa, OMCCEKTpUca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TPEeYroJabHUKU. HepaBeHCTBO TpeyronbHUKA.

CBoiicTBa M TpPHU3HAKU PABHOOEIPEHHOro TpeyrojbHuKa. Ilpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBOMCTBA M TNpPU3HAKU MAPAJUIENBbHBIX NpsMbIX. CyMMma yIJIOB TPEYrOJIbHHKA.
Bremnue yrisl TpeyrojibHUKA.

[IpsmoyrosbHbIi ~ TpeyrodpHUK.  CBOMCTBO ~ MEOWMAHbBl  IPSMOYTOJBHOIO
TPEYTOJIbHUKA, NMPOBEAEHHOW K TuIoTeHys3e. lIpu3Haku paBeHCTBAa NPSIMOYTOJIBHBIX
TPEYrOJILHUKOB. IIpsIMOYTrONBHBII TPEYTOIbHUK € YoM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMAHOM, TeopeMa O OOJIBIIEM yTJIE U OOJIbLIEH CTOpOHE TpeyroyibHuKa. [lepnenaukymsp
Y HaKJIOHHAs.

['eomeTpuueckoe MecTo To4YEK. buccekTpurca yria u CepeIuHHbINA NEPIEHIUKYIISAP
K OTPE3KY KaK TEOMETPUUECKHE MECTA TOUEK.

OKpy>XHOCTb M KpYT, XOpJla U JUAMETP, UX CBOWCTBAa. B3auMHOE pacmnosoxeHue
OKpY’KHOCTHM M mnpsMou. KacarenpHasgs u cexkymas K OKpYKHOCTH. OKpy>KHOCT®,
BIIMCaHHAasA B yroJyl. BnucanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yereipéxyronpauku. [lapamienorpamMm, ero npusHakd U cBoMcCTBa. YacTHble
CIIydau mapajuiesiorpaMMoB (TIpSIMOYTOJIBHUK, pOMO, KBaJIpaT), MX MPU3HAKU U CBOMCTBA.
Tpanenus, paBHOOOKas Tparenus, e€ CBoMCTBa U pu3Haku. [IpsMoyroibHas Tpanerws.

Meton ynBoenus meauansl. LlenTpansHas cummerpusi. Teopema @arneca u reopema
O IPOMOPIIMOHATIBHBIX OTPE3KAX.

CpenHue TMHUK TPEYroJbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojibHUKA.

[Togobue TpeyronbHUKOB, Kod(pduiment mnoxodus. IlpuzHaku momobus
TPEYroabHUKOB. [IpuMeHeHune nogo0us npu perieHuy NpakTUIECKUX 3a1ad.

CgoiicTBa 1mIomaael reoMmerpuueckux ¢uryp. Dopmynbl g IUIOMIAJH
TPEYroJibHUKa, TMapauienorpaMma, pomba u Tpanenuu. OTHOIIEHUE TUIONIAACH
no100HBIX GUryp.

Bpruncnenne rmmomaned TPEyroJbHUKOB M MHOTOYIOJIBHUKOB Ha KJIIETYATOM
Oymare.



Teopema Iludaropa. Ilpumenenue teopemsbl Iludaropa mnpu pemeHun
NPAaKTUYECKUX 3a]ad.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro yria HpSAMOYTOJBHOTO TpPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMETpHUYeCKHe (DYHKLIMHU YTIIOB
B 30°,45° 1 60°.

BnucanHble ¥ IIEHTpalbHBIE YIJIbI, YTOJ MEXAY KacaTeIbHOW M XOpPJAOW. YIUIbI
MEXy XOpJIaMH U CEKYIIIMMU. BriricaHHbIE M ONMCAHHBIE YETHIPEXYTOIbHUKN. B3anmHoe
pacnojoxeHue AByX OKpykHocTel. Kacanue okpyxHocted. OOmiye kacarenbHblE K
JBYM OKPYHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanreic yriaoB or 0 1o 180°. OcCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1€CTBO. DOPMYJIbI IPUBEACHHUS.

Pemenne tpeyrosbHHKOB. TeopeMa KOCHHYCOB M TeOpemMa CHUHYCOB. Pemienue
IPAKTUYECKUX 33714 C UCII0Ib30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nogodus. [1ogo6re COOTBETCTBEHHBIX AJIIEMEHTOB.

Teopema 0 NpoM3BENEHUU OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUU OTPE3KOB
CEKYLINX, TEOpEMA O KBaJIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAyJb) BEKTOpA, COHAIPABICHHBIE BEKTOPHI, MPOTHUBOMOIOKHO
HaIlpaBJIECHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaIuu
HaJl BEKTOpaMu. Pa3liokeHHe BEKTOpa MO JBYM HEKOJUIMHEApHBIM BEKTOPAM.
Koopaunater  Bektopa. CKalipHOE  NPOM3BEACHHE  BEKTOPOB, IMPUMEHEHHUE
JUTSL HAXOKJICHUSI IJTUH U YTJIOB.

JlekapTOBBI KOOpPAMHATHI HA IUIOCKOCTH. YPABHEHHSI TNPAMOM MU OKPYKHOCTH
B KOOpJMHATaX, MEPECEYCHHE OKPYKHOCTEH M MpsAMbIX. MeToa KOOpIHWHAT U €ro
MIPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKU. [[sInHA OKpYKHOCTH. ' pagycHas v paaguaHHas Mepa
yIJIa, BBIYMCIICHHUE UIMH OyT OKpyKHOCTeH. [Inomanp kpyra, cekTopa, CErMeHTa.

JIBWKEHUsI TUIOCKOCTH U BHYTPEHHHE CUMMETpUU (Quryp (2jeMEeHTapHbIC
npeactasienus). [TapannensHblii nepenoc. [loBopor.

HHPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIE pE3yabTaThl OCBOCHUS TMPOrPAaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 7 Kjacce:

Pacno3HnaBaTh M3yueHHBIE TreoMeTpuyeckue (UTyphl, ONMPEACNISITh WX B3aUMHOE
pacrmoyioKeHue, M300pakaTh TeOMETpPUUECKHE (UTYpBI, BBIMOIHATH YEPTEKH
[0 YCJIOBHIO 3a1auu. M3MepsATh JIMHEMHBIE W YIJIOBBIE BEIWYUHBI. Pemars 3amaydu
Ha BBIYMCJIEHUE JJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenate rpyOyI0 OIIEHKY JUHEWHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B pEabHOU
KU3HH, Pa3MEpPOB TPHUPOAHBIX OOBEKTOB. PazmuuaTe pasMepsl 3TUX OOBEKTOB
10 IOPSAAKY BEJIUYMHBL.



CTpouTh 4epTEXKH K TEOMETPUUECKUM 3a/1ayaM.

[Tonmp30BaThCs MIPU3HAKAMU PABEHCTBA TPEYIOJIbHUKOB, UCIIOIB30BATh IIPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOANTE JOTMYECKUE PACCYXKICHUS C HCIOJIB30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tomp30oBaThCs  NpU3HAKAMHU  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYTOJIBHUKOB,
CBOVMCTBOM MEJMAaHbl, MPOBECAEHHON K THIIOTEHY3€ MPAMOYTOJbHOTO TPEYrOJIbHUKA,
B PCLIEHUH T'€OMETPUYECKUX 3a/1a4.

Onpenenars MapajjieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 0Opaszyer
¢ HuUMHU cekymas. OnpenensaTh MapajuieNbHOCTh MPAMBIX C IMOMOIIBIO PaBEHCTBA
PACCTOSIHUN OT TOYEK OJHOW MPSMOU O TOYEK APYTOU MPSIMOU.

Pemate 3a1aun Ha KiieTyaTo Oymare.

[IpoBOIUTH BHIUMCIECHUS U HAXOAUTh YUCIIOBBIE U OYKBEHHBIC 3HAUYCHUS YTIIOB

B T€OMETPUUYECKUX 3aJ1a4aX C HCIOJb30BAHUEM CYMMbI YTJIOB TPEYTOJbHUKOB H
MHOTOYTOJIbHUKOB, CBOMCTB  VyIJIOB, OOpa30BaHHBIX IMPU TEPECEUECHUH  JIBYX
MapaJJICIbHBIX NPSMBIX CEKYIIEH. PemaTe mpakTHuecKue 3a/1a4i Ha HaX0XKACHUE YTJIOB.

Brnamere mNOHATHEM T'€OMETPUYECKOIO MECTa TOYEK. YMETh ONPEACIATH
OUMCCEKTPUCY yTIia U CEPEIUHHBIN MEPIICHANKYJIISP K OTPE3KY KaKk FT€OMETPUIECKHE MeCcTa
TOYEK.

DopMynUpOBaTh OIPEACICHUS OKPYKHOCTM M Kpyra, XOpAbl MU JUaMerpa
OKPYKHOCTH, TIIOJIb30BaTbCSl KX CBOMCTBAMU. YMEThb IPUMEHATh O3THU CBOWCTBA
IIPY PELLICHUU 3a1a4.

Brnaners noHATHEM ONMCAHHOW OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HaXOAUTh
e€¢ uentp. [lonp3oBarbes (akTamMu O TOM, YTO OHCCEKTPHUCHI YIJIOB TPEYrOJbHHUKA
MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAMHHbBIEC NEPIICHIUKYISPHI K CTOPOHAM
TPEYTrOJIbHUKA [IEPECEKAIOTCS B OJTHOW TOUKE.

Bnagetp mnoHsiTHEM KacaTelbHOM K OKPYKHOCTH, MOJIb30BaThCSI TEOPEMOM
O NEPICHAUKYJISPHOCTH KAcaTEJIbHOW U paJnyca, MIPOBEAEHHOTO K TOUKE KacCaHUs.

[Tonmp30BaThCS NPOCTEUIIUMU T€OMETPUUYECKUMU HEPABEHCTBAMM, MOHUMATh X
MPAKTUYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE MOCTPOEHUS C IOMOIIBIO LUPKYIS U
JINHENKHU.

[IpeameTHbIe pe3ysbTaThl OCBOSHUS MPOrpaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kjacce:

Pacrio3zHaBaTh OCHOBHBIE BUJIBI YETBHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, [0JIb30BATHCS
MX CBOMCTBaMH IPH PEUICHUH FT€OMETPUUYECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKU MEPECEUCHUS] MEAUAH TPEYroJIbHUKA (LIEHTpa Macc)
B PCILICHUU 3a/a4.

Bnagere nmoHsTHEM CpelHEN JIMHUUA TPEYTrOJIbHUKA M TPANEUUH, MPUMEHSITh UX
CBOMCTBA IIPU pELICHWH reomerpudeckux 3anad. llomp3oBatbecs Teopemon Daneca
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U TEOPEMOM O MPONMOPLUOHAIBHBIX OTPE3KaX, HNPUMEHATh MX I PpPEeLIeHUs
NPAaKTHYECKUX 3a]ad.

[IpuMeHsTh NpU3HAKM MNOJOOUS TPEYrOJIbHUKOB B PEIIEHUU TIE€OMETPUUECKHUX
3ajad.

[Tonb3oBatbea Teopemoid Iludaropa mmsg  pemieHUss TEOMETPUUYECKUX U
npakTUdeckux 3anad. CTpOUTh MAaTeMaTHYECKYH) MOJEIb B IPAKTUYECKUX 3a/1a4ax,
CaMOCTOSTEIIBHO JIeJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JTUHBI.

BiiageTs NOHATUSAMU CUHYCA, KOCHHYCA U TAHT'€HCA OCTPOTO yria NpsIMOYTOJIbHOTO
TpeyroyibHUKA. [10J1630BaThCS A TUMU NOHATUAMU JJI1 PELICHUS IPAKTUYECKUX 3a/1a4.

Boruncnate  (pa3nuuHeiMH - cioco0aMu) IUIOHIAAb TPEYroJbHUKA M IUIOUIAAd
MHOTOYTOJIBHBIX (pUryp (mONB3ysCh, Ii€ HEOOXOAMUMO, KaIbKyJIsTOpoM). [IpumMeHsTH
MOJIyYeHHbIE YMEHUS B MPAKTHYECKUX 3a/1ayax.

Bragers NOHATUAMH BIMCAHHOTO U LIEHTPAJIBHOTO YIJIa, UCIOJIb30BAaTh TEOPEMBI
O BIIMCAHHBIX YIJIax, yriiaxX MEeX1y XOpJaMHU (CEeKYIIUMHU) U yTIIe MKy KacaTelbHOU U
XOpAOH MPU PEIICHUU T€OMETPUUECKUX 3a]ay.

Brnagere MNOHATHEM ONHUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHATH CBOMCTBA
ONMCAHHOTO YEThIPEXYTOJIBHUKA IIPU PELICHUY 3a/1a4.

[IpuMeHATh MoTy4YeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTEMaTUYECKHE MOJIENN
JUIsL  3a7a4  peajJbHOM JKM3HM UM NPOBOJUTH COOTBETCTBYIOIIME BBIYHCICHUS
C NpPUMEHEHHEM IMOA0OMS UM TPUTOHOMETpUU (MOJB3YSACh, TIZI€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

[IpeameTHBIE pE3yabTAaThl OCBOCHHUS TPOTPaMMBI Y4EOHOTO Kypca K KOHITY
oOyueHus B 9 kjacce:

3HaTh TPUTOHOMETPHUUECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C MX MOMOIIBIO
pa3IUYHbIC AJIEMEHTHl MPSIMOYTOJBHOTO TPEYTOJbHUKA («pelieHrue MPSIMOYTOIbHBIX
TPEYroJIbHUKOBY). HaxoauTe (C MOMONIBIO KaJIbKYJISITOpPA) JUIMHBI H  YTJIbI
JUTSI HeTaOJTMYHBIX 3HAYCHUH.

[Tonp3oBaTbes  (popmyslaMu TPUBEACHUS W OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKJIECTBOM  JUISl HAXOXKJICHUSI COOTHOIIEHWH MEXAY TPUTOHOMETPHUUECKUMHU
BEJIMYMHAMU.

Hcnonp30BaTh TEOpEeMbl CHHYCOB M KOCHUHYCOB [IJISi HAXOXJEHUSA Pa3TUIHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJBHUKOBY), IPUMEHSITh MX MPU PEIICHUH
TCOMETPUYCCKUX 3aJ1ad.

Brnagets moHsTHSAMU TIpeoOpa3oBaHMs MOI00US, COOTBETCTBEHHBIX 3JICMEHTOB
mogo0HIX Guryp. [lomb30BaThCsi CBOWCTBAMH OO0 MMPOU3BOIBHBIX (PUTYDP, YMEThH
BBIYHCIIATH JUTMHBI 1 HAXOAHUTh YTl Y MO00HBIX (huryp. [IpuMeHsITH CBOMCTBA TOT00MS
B TMPAKTUYECKUX 3a7adax. YMEThb MPUBOAWTH MPUMEPHl TOMOOHBIX  (QUTYD
B OKPY>KaOIIEM MHpE.

[Tonp30oBaThCa TEOpEeMaMH O TPOU3BEACHUH OTPE3KOB XOpJ, O MPOU3BEIACHHUH
OTPE3KOB CEKYIIMX, O KBaJipaTe KacaTeJIbHOM.
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[Tonb30BaTbca BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUN U (PU3HMUECKUI CMBICI,
NPUMEHATh HMX B PEIICHUH TEeOMETpPUYECKUX U (usmueckux 3amay. [IpumeHsaTsb
CKJISIPHOE NMPOU3BE/IEHUE BEKTOPOB JJIsI HAXOKIEHUS JUIUH U YTJIOB.

[Tonb30BaTbCAd METOIOM KOOPAHMHAT Ha IJIOCKOCTH, NPHUMEHSTh €r0 B PELICHUU
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a4a4.

BrageTs NOHATHSMHU MPAaBUIIBHOTO MHOTOYTOJIbHUKA, JUIMHBI OKPYKHOCTH, JJINHBI
IOYTH OKPYKHOCTU U PaJUaHHOW MEpBI yIila, YMETh BBIYMCIATH IUIOMIAJb KPyra U ero
yacteil. [[puMeHsITh NOJyYEeHHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

HaxoauTs ocu (W11 IEHTPBI) CUMMETPHUH (QUTYD, TPUMEHSTH JBUKCHUS TUIOCKOCTH
B IIPOCTEUIINX CITydasX.

[IpuMeHATh MOTy4YeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTEMaTUYECKHE MOJENIN
JUIsL  3a7a4  peajJbHOM JKM3HM UM IPOBOJUTH COOTBETCTBYIOIIME BBIYHCIICHUS
C TpUMEHEHUWEM TMOoAo0HUs M TPUTOHOMETPUYECKUX (DYHKIMI (TOJB3ysACh, TIe
HEOO0XOIMMO, KaJIbKYJIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena |KomugecTso OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YJAIOIINXCS
(TemnI) Kypca 4JacoB coJiepKaHue
[Ipocreniue 14 IIpocreniue DopMyJIUPOBATH OCHOBHBIC IIOHATHUS U OIIPEICIICHUS.
reoMeTpuuecKue (pUrypsl u r€OMETPUUYECKHE Pacno3naBaTth HU3y4yeHHbIE TEOMETPUUECKUE (DUTYDHI,
UX CBOMCTBa. M3mepenue OOBEKTHI. onpeaessiTh UX B3aUMHOE PACOJIOKEHUE, BHINOJIHATD
reOMETPUYECKUX BEJIMUUH MHOroyrosiabsHuK, 4epTEX MO YCIOBHUIO 3a1a4H.
JIOMaHasl. IIpoBoauTH NpoCTEUIINE TOCTPOCHUS C TIOMOIIBIO HUPKYJIS
CwmexHble U Y TMHEUKH.
BEPTUKAJIbHBIE YTJIbI. N3mepsATh TMHEWHBIC U YTIIOBBIE BEJIMUUHBI TEOMETPUUECKUX
Pabora U TIPAKTUYECKUX OOHEKTOB.
C IPOCTENIIUMH OnpeneysiTh «Ha TJ1a3)» pa3MePbl peaIbHbIX 00BEKTOB,
yepTeKamH. NPOBOIMUTH IPyOYI0 OLIEHKY UX PAa3MEPOB.
N3mepenue nuHeiiHpiX | PemaTsh 3a1aun Ha BEIYUCIICHUE JJIMH OTPE3KOB U BEJIMYUH

Y YTJIOBBIX BEJIMYUH,
BBIYMCIICHHE OTPE3KOB
U yTJIOB

YTJIOB.

Pemars 3a1aum Ha B3aMMHOE PACIIOJIOKEHHE
T€OMETPUYECKUX QUryp.

IIpoBoauTh KIaCCU(PUKALMIO YIIIOB, BBIYUCIATH
JIMHEWHBIE U YIJIOBBIE BEJINYNHBI, IPOBOAUTH
HEOOXOMMbIE JOKa3aTeNbHbIE PACCYkKICHHUS.
3HAKOMUTBCS € MCTOPUEN Pa3BUTHUSI TEOMETPUN

TpeyroyibHUKN

22

[TonsiTe 0 paBHBIX
TPEYrOJIbHUKAX U

Pacno3HaBaTh napsl paBHbIX TPEYTOJIBHUKOB Ha TOTOBBIX
yeprexkax (C yKka3aHUEM IPHU3HAKOB).

13




IIEPBUYHBIE
MIPEICTaBICHUS

O paBHBIX (pUrypax.
Tpu npusHaka
paBeHCTBa
TPEYTrOJIBbHUKOB.
[Ipu3Haku paBeHCTBA
IPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOWCTBO MEIMAHBI
IIPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA,
MIPOBEIEHHOU

K TUIIOTEHY3E.
PaBHOOepeHHbIE U
PaBHOCTOPOHHUE
TPEYTOJIbHUKH.
[Ipu3Haku u cBOMCTBA
paBHOOEPEHHOTO
TPEYroJbHUKA.
Hepasencrsa

B T€OMETPHH.
IIpssMOyTOJIBHBIN
TPEYTOJIbHUK C YTIIOM
B 30°

BbIBOAUTH CIIEICTBUS (PAaBEHCTB COOTBETCTBYIOIIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opMyIHPOBATH OIPEIEICHUS: OCTPOYTOIBHOTO,
TYMOYTOJILHOTO, MPSMOYTOJILHOTO, PAaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
Me/IMaHbl TPEYTrOJIbHUKA; CEPEINHHOIO NepIeHANKYIIApa
0Tpe3Ka; MepuMeTpa TPEyroJIbHUKA.

®opMyJIMpPOBATh CBOMCTBA U IPU3HAKU PABHOOEIPEHHOTO
TPEYroJIbHUKA.

CTpouth yepTexu, pelaTh 3aJa4H C IOMOIIBIO
HAXO0XJICHUS PaBHBIX TPEYTOJLHUKOB.

[IpuMeHsSITH TPU3HAKN PABEHCTBA MPSIMOYTOJIBHBIX
TPEYTrOJHHUKOB B 3a7auax.

Hcnonb3oBath 1UGPOBHIE PECYPCHI I HCCJIETOBAHUS
CBOMCTB M3y4aeMbIX (puryp.

3HAKOMMTBCS C UCTOPHEN pa3BUTHSI TEOMETPUN
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[lapannensHbie MPsSMBIE,
CyMMa yTJIOB TPEYrOJIbHUKA

14

[TapamensHbie
MpsIMbIE, UX CBOMCTBA.
Hakpect nexaiue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
0o0pa3oBaHHbIC

IIPU MepEeCeYEHU N
napajuielbHbIX
NPSIMBIX CEKYLIEH).
IIpusnak
napajuieIbHOCTH
MPSIMBIX Yepe3
PaBEHCTBO PACCTOSHUM
OT TOYEK OJHOM
MPSIMOU 10 BTOPOU
MIPSIMOU.

CymMmma yrioB
TPEYroJIbHHUKA.
Brenrnue yribl
TPEYroJIbHUKA

D®opMyJIHPOBATH NOHATHE TAPAIIIETBHBIX ITPSAMBIX,
HAXOJUTH IIPAKTHYECKUE TPUMEPHI.

M3yuarth cBoiicTBa yrioB, 00pa30BaHHBIX NPU NEPECCUECHUN
IapajuleNIbHBIX MPsAMBIX cexkyen. [IpoBoauTs
JA0KA3aTeJIbCTBA NAPAJUICIIBHOCTH IBYX IPSMBIX C IIOMOIIBIO
YIJI0B, 00pa30BaHHBIX IPU NEPECEUEHUH ITUX MPSIMBIX
TPEThEU MPAMO.

BeI4HCISATH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
HaxoauTsb unciioBbie 1 OYKBEHHBIE 3HAUEHHUS YTJIOB

B F€OMETPUYECKUX 33/1a4aX C UCII0Ib30BAHUEM TEOPEM

O CYMME€ YIJIOB TPEYTOJIbHUKA U MHOTOYI'OJIbHUKA.
3HAKOMHUTBCS C HICTOPHEH Pa3BUTHS FEOMETPUU

OKpy>KHOCTB U KPYT.
['eomeTpuyeckue
[IOCTPOCHUSA

14

OKpyXHOCTb, XOpa U
JAAMETpP UX CBOMCTBA.
KacarenbHas

K OKPY>KHOCTH.
OKpY>KHOCTb,
BIIMCAHHAs B yTOJL.

DopMyJIHPOBATH ONPEAEIeHH . OKPYKHOCTH, XOP.IbI,
JAaMeTpa U KacaTelabHOM K OKpyKHOCTHU. M3yyarh ux
CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEKH.
HccaenoBathb, B TOM YKCIIE HCHOJIb3YH HH(pPOBBIE
pecypcehl: OKPYKHOCTb, BHIMCAHHYIO B yTOJ; LHEHTP
OKPY’KHOCTH, BHIMCAHHOM B YI'OJI; PABEHCTBO OTPE3KOB
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ITonsatue o I'MT,
MIPUMEHEHUE

B 3a7]a4ax.
buccekrpuca n
CEpEIMHHBIN
MEPIEHANKYIISIP
KaK TeOMETPUUECKUE
MecTa TOYEK.
OKpyKHOCTB,
ONMCAaHHAas OKOJIO
TPEYTOJIbHUKA.
OKpy>XHOCTb,
BIMCAHHAS

B TPEYTOJIbHUK.
[Ipocreitmme
3a/1auun

Ha MMOCTPOEHUE

KACATEJIbHBIX.
HUcnoas3oBars metoa [ MT 1mi1a nokazarenbCcTBa TEOPEM

0 MepeceuyeHNH OMCCEKTPHC YTIOB TPEYTOJIbHUKA U
CEPEIMHHBIX NIEPICHANKYJIIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomomso ['MT.

OBiageBaTh NOHATHSIMH BIIMCAHHOM U ONMCAaHHOMN
OKPY’KHOCTEU TPEYTOJIBbHUKA, HAXOAUThH LEHTPHI 3THX
OKPY>KHOCTEH.

Pemiarb OCHOBHBIE 3a1a4M HA MOCTPOEHHUE: YIila, PABHOIO
JAHHOMY; CEpEIMHHOI0 NEPIEHAUKYIIAPA JAHHOTO OTPE3Ka,;
IIPSAAMOU, ITPOXOJALIEH Yepe3 JaHHYIO TOUKY U
NEPHEHANKYJIAPHON JaHHOM MPSAMOil; OMCCEKTPUCHI JAHHOTO
yIJIa; TPEYrOJIbHUKOB

I10 Pa3JIMYHBIM DJIEMEHTAM.

3HAKOMUTBCS ¢ MCTOPUEH Pa3BUTHUS TEOMETPUN

[ToBTOpEHue, 00001IeHNE 8 IToBTOpEHUE 1 Pemiath 3a1aum Ha MOBTOPEHNE, UIUTIOCTPUPYIOIINUE CBS3U
3HAaHUU 0000IIIeHHEe OCHOBHBIX | MEXIY Pa3IMYHBIMU YaCTSIMU Kypca
MOHSTUN U METOJ0B
Kypca 7 Kknacca
OBUIEE KOJIMYECTBO 72
UYACOB I1O ITPOTPAMME
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8 KJIACC

Haumenosanue paznena | KommuecTtso OcHoBHOE OCHOBHBIE BUJIbI JEATEIBHOCTH O0YYAIOIINXCS
(Temsl) Kypca 4acoB COJICpIKAHUE

UeTbIpEXYTOJIbHUKHU 12 [Tapamienorpamm, ero | M300paskaTs M HAXOAUTH HA YEPTEkKAX
MPU3HAKHU U CBOMCTBA. | YETHIPEXYTOJIBHUKU PA3HBIX BUJIOB U UX 3JIEMEHTHI.
YacTHble ciiyyan DopMyJTHPOBATH ONPeIeJICHU: MapajlyieIorpaMma,
IapajuIeIorpaMMoB IpsIMOYTOJIbHHUKA, poMOa, KBaJpara, Tparneuuu, paBHOOOKOM
(MpsAMOYTOJIbHUK, Tpanenuuu, NpMOyTroabHOM Tpaneuuu.
poMO, KBajpar), Ux Jloka3bIBaTh M HCHOJIL30BATH NIPH PEeIICHNH 32124
IIPU3HAKH U CBOWCTBA. | NPHU3HAKU M CBOMCTBA: ITapajlIesIorpamMma,
Tpanenus. IpsIMOYTOJIbHUKA, poMOa, KBajpara, Tparneuu, paBHOOOKOM
PaBHOOOKas 1 TpaIeuny, NpAMOYTOJIbHOUN TpaIeiuu.
MPSIMOYTOJIbHAS IIpuMeHATH MeTO/ YIBOECHUSI MEIMAHbI TPEYTOJIbHUKA.
Tpaneuuu. Hcnonb3oBath 1U(pOBBIE peCypChl I UCCIEI0BAHUS
Meron yaBoenus CBOWCTB U3y4aeMbIX (UTYD.
MEIUaHBbI. 3HAKOMHUTBHCS C HCTOPHE pa3BUTUS TEOMETPHUH
enTpasnbHas
CUMMETpPHUS

Teopema @arneca u TeopemMa 15 Teopema Qarnecau IIpoBoaAUTH MOCTPOEHUS C TIOMOIIBIO HUPKYJIS U INHENKHU

0 MPONOPLUUOHATIBHBIX TeopemMa ¢ ucnoJib3oBaHue TeopeMnl daneca u TEOpeMbI

OTpe3Kax, MOoJJ00HbIC
TPEYTOJIbHUKHU

O MPOTNOPIIMOHATBHBIX
OTpe3Kax.

Cpenssis TMHUA
TPEYTrOJIbHHKA.

O IIPOITOPLIUOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IPONOPUMOHAIBHBIN OTPE3OK.

IIpoBoauTH 1OKA3aTEJBCTBO TOIO, YTO MEAUAHBI
TPEYTrOJIbHUKA [IEPECEKAOTCA B OTHOU TOYKE, U HAXOAUTH
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Tpaneuus, e€ cpenHss
JINHUSA.
[TponopiimoHanbHbIE
OTPE3KHU.

IlenTp Macc

B TPEYTOJILHUKE.
ITomoOHEIE
TpeyroJbHUKU. Tpu
IpU3HaKa noa00us

CBSI3b C IEHTPOM Macc, HaXOAUTh OTHOIICHKE, B KOTOPOM
MeJIMaHbl AETSATCS TOUYKOM UX MepecedeHusl.

Haxoauthb 1o/100HbIe TPEYTOJIBHUKH Ha TOTOBBIX YePTEKaxX
C YKa3aHHEM COOTBETCTBYIOUINX MPU3HAKOB MOI00US.
Pemiath 3aja4n Ha TOAOOHBIE TPEYTOJIBHUKHU C TTIOMOIIIBIO
CaMOCTOSITEJIbHOTO MOCTPOEHUS YEPTEKEN U HAXO0XKICHUS
NOJJOOHBIX TPEYTOJIbHUKOB.

IIpoBoanTh 10KA3aTEIBCTBA C UCIIOJIB30BAHUEM
IPU3HAKOB MMOA00US.

TPEYTrOJIHHUKOB. Jloka3bpIBaTh TpU IPpU3HAKA TI01I00MS TPEYTOJIHLHUKOB.
[Tpumenenue IIpuMeHSTH MOTy4YeHHBIC 3HAHUS TTPU PEIICHUN
oT00MsI F€OMETPUYECKUX U MPAKTUYECKUX 3a/a4.
TIPY pEIICHUHN 3HAKOMUTBHCS C UCTOPHEl pa3BUTHUS TEOMETPUU
MPAKTUYECKUX 3a/1a4
[Imomans. Haxoxnenue 14 CBoiicTBa IUI0IIAIEN OgJaseBaTh NEPBUYHBIMH MPeICTABIEHUAMHU 00 001IICH
TJIOMIACH TPEYTOJILHUKOB TC€OMETPHUECKUX TEOPHH TIIOMATH (MEpHI), (POPMYJTUPOBATH CBOWCTBA
U MHOTOYTOJIbHBIX QUTYD. buryp. TUTOIIAM, BBISICHITH MX HATJISIIHBINA CMBICIL.
[Tnomaay nogoOHbIX puryp DopMybl BoiBoauTh hopMyIibl TUIONIAAN TApaJUIeIorpaMma,
JUTSI TUTOTIAIH TPEYTOJIbHUKA, TPAIlCIIUN U3 GOPMYJIIBI TUTOIIAIH
TPEYTOJbHUKA, NpsIMOYTOJIbHUKA (KBaApara).
napajuiesiorpaMmma, BoIBoAUTH GOPMYITBI TUIOMIAIN BBITYKIIOTO
TpareIuy. YETBIPEXYTOJILHUKA YePe3 AUArOHAIHN U YTOJI MEXKy HUMHU.
Beruucnenue HaxoauTs ruioniaau ¢uryp, n300paxEHHbIX Ha KJIETYaTOU

IJIOIIAZEN CIIOKHBIX
dburyp.

Oymare, HCIoOJIb30BaTh pazOueHne GUrypsl Ha 4acTu U
JO0CTpanBaHUeE.
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[Tnomamu uryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3agaun

C MMPAKTUYECKUM
COJICP>KAHUEM.
Pemenue 3agau

C MOMOIIILIO0 METOIa
BCIIOMOTaTEJILHOU
TUIONIATH

Pa36upath npuMepbI UCIIOTH30BAHUS BCIOMOTATEIbHON
TUTOMIAAM JIJISL PEIICHUS TEOMETPHUCCKHUX 3a/1ad.
HaxoauTts muiomnaay no100HbIX GUTyp.

BoIuucJasaTs ionany pa3IndHbIX MHOTOYTOJIBHBIX (DUTYD.

Pemarnb 3alavdi Ha IU10aab € IMPAaKTHYCCKUM
COACPIKAHUECM

Teopema [ludaropa u
Haydaja TPUTOHOMETPUHU

10

Teopema [Tudaropa, u
€€ NIPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPHUICCKHIX
GyHKIUNA OCTPOTO
yTi1a IPSIMOYTOJIBHOTO
TPEYTrOJbHUKA,
TPUTOHOMETPHUECKUE
COOTHOIICHUS

B IIPSIMOYTOJILHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPHYECKOE
TOX]IECTBO

Joxka3biBaTh TeopeMy [ludaropa, ucnoabzoBarsh €

B IIPAKTHUECKUX BBIYUCIICHUSX.

®opMyJIMPOBATH OIPEIEICHUS TPUTOHOMETPUUYECKUX
(GYHKITHI OCTPOTO yIila, MPOBEPSATH HX KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUUECKHUE COOTHOIICHHUS

B IIPSIMOYTOJIbHOM TPEYTOJIbHUKE.

HccnenoBaTh COOTHOIICHUS MEXIY CTOPOHAMU B
IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriiamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBath GOpMyIIbl TPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO JIJIS1 HAXOKICHUS
COOTHOIIECHUH MEX]Ty TPUTOHOMETPUIECCKUMH (DYHKIIUSAMU
Pa3IMYHBIX OCTPBIX YTJIOB.

IpuMeHATH TIOTy4YCHHBIC 3HAHUS U YMEHUS IPU PEIICHUN
NPaKTHYECKUX 3a7]ad.

3HAKOMMTBCS C UCTOPHEil pa3BUTHSI TEOMETPUU
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YTl B OKPY’KHOCTH.
BricanHbie ¥ ONMCaHHbBIE
YETHIPEXYTOJIbHUKH.
KacarenbHbie

K OKpykHOCTH. Kacanue
OKPYKHOCTEU

13

Bniucanuele u
LEHTPAJIbHBIE YTIIBI,
YTOJI MEXKTY
KacaTeJIbHOM U
XOPAOH.

VYTiBl MEXIY
XOpJaMHU U
CEKYILIAMHU.
Bniucanuele u
ONMCaHHbBIC
YETHIPEXYTOJIBHUKY,
UX IPU3HAKU U
CBONCTBA.
IIpumenenue 3Tux
CBONCTB

MIpY PELICHUU
r€OMETPUYECKUX
3a/1a4.

B3anmuoe
PacMoJIOKEHUE JBYX
OKPYXHOCTEH, 001THe
KacaTeJbHbIE.
Kacanue
OKPY>KHOCTEHN

DopMyIMPOBaTHh OCHOBHBIE OIPEEIICHHUS], CBI3aHHbBIE

C yIJIaMH B Kpyre (BIIUCAHHBIN YTroJl, IEHTPAJIbHBIN yroll).
HaxoauTp BIMCaHHbBIE YTJIbl, OMUPAIOIIHUECS HA OJIHY AYTY,
BBIYMCJSATD YIJIbI C TOMOIIBI0 TEOPEMBI O BIUCAHHBIX
yriax, TeOPEMbl O BIIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBLHOM YTJIE.

HccnenoBarpb, B TOM Uncie ¢ MOMOLIBIO HUPPOBBIX
pPECYpCOB, BIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKH,
BbIBOJAUTH UX CBOMCTBA U IPU3HAKHU.

Hcnoab30BaTh 3TU CBOICTBA M IPU3HAKY MPU PELLICHUN
3a1a4y
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[ToBTOpEHuUe, 00001ICHIE
3HAHUU

[loBTOpEHME
OCHOBHBIX MOHATUN U
METO/I0B KypcoB 7 1 8
KJIacCOB, 0000IIIeHHE
3HAHUU

Pemarnb 3aJla4i Ha [TIOBTOPCHHUC, NIINIFOCTPUPYIOIIHEC CBA3U
MCXKAY pa3IMIYHbBIMHA 9aCTAMHU KypCa

OBILEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

72
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9 KJIACC

Haumenosanue paznena | Kommuectso OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH O0YYAOIINXCS
(TemnI) Kypca 4acoB coAepKaHue

Tpuronomerpus. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONPeAeJIeHUSI TPUTOHOMETPUUECKUX

KOCUHYCOB M CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIHMM TYIBIX U MPSMBIX YTJIOB.

Pemenue TpeyroapHUKOB ¢yuknuii yrios ot 0° | BBIBOAUTBL TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB
1o 180°. ®opmyiibr (c pagumycoM OMHMCaHHOW OKPY>KHOCTH).
NpUBEIECHMNS. BoiBoaUTH GOpMYJIbI HJIS BHIYMCICHUS IJIOIIAAEH
Teopema KOCHHYCOB, € HCNOJIb30BaHMEM TeopeM Tpuronomerpuu (popmyna
TEOpEMa CUHYCOB. mIomaan TpCyrojbHHUKa 9€pe3 JABC CTOPOHLBI U YT'OJI MCIKAY
Perienue HUMH, PopMyJia TIJIOMIAIN YETHIPEXYTOJIbHUKA Yepe3 ero
TPEyroIbHHUKOB. JIMaroHaIu U YroJl MEXI1y HUMHM).
I[IpakTHueckoe Pemats TpeyroJibHUKHU.
IpUMEHEHHE Pemath npakTryeckue 3aauu, CBOASIIAECS
JI0Ka3aHHBIX TEOPEM K HaX0XXJICHUIO Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA

[IpeoOpazoBanue moao06us. 10 [Tonsitue OcBauBaTh NOHSITHE PEOOPA3OBAHUS TIOIOOMS.

Metpuueckue
COOTHOLIEHUS
B OKPY’KHOCTHU

0 IpeoOpa3oBaHUU
IT0JI00MS.
COOTBETCTBEHHBIC
2JIEMEHTHI ITOJOOHBIX
duryp.

Teopema

0 IIPOM3BEICHUH
OTPE3KOB XOP,
Teopema

HccaenoBath OTHOILIEHHUE JIMHEUHBIX 3JIEMEHTOB (DUTYp
pu MpeoOpa3oBaHUM MO00MUS.

HaxoauTs npumMepsl oA00us B OKpYKarOIIeH
JNEUCTBUTEILHOCTH.

BbIBOAUTH METPUUECKME COOTHOLLIEHUS MEX Y OTPE3KAMHU
XOpJ, CEKYIIUX U KaCaTeIbHBIX C UCIOJIb30BaHUEM
BIIMCAHHBIX YTJIOB U MOJ00OHBIX TPEYTOJbHUKOB.

PemaTh reomMmeTpudeckre 3ajauu 1 3aJ1a4M U3 peaibHOU
KU3HU C UCTIOJIb30BAHUEM MOI0OHBIX TPEYTOJILHIUKOB
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0 MPOU3BEJICHUH
OTPE3KOB CEKYIIUX,
TeopeMa O KBaJIpare
KacaTeJIbHOM.
[Ipumenenne

B pEIICHUU
F€OMETPUUYECKUX
3a71a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHHE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOpa
Ha YHCIIO.
dusnyecKkuii u
r€OMETPUYECKUI
CMBICJT BEKTOPOB.
Paznoxenue BexkTopa
10 IByM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopannarsl
BEKTOpa.

CkansipHoe
MIPOU3BEJICHUE
BEKTOPOB, €T0

Hcnonb30BaTh BEKTOPHI KAK HAIIPABJIECHHBIE OTPE3KU,
HCCJIeA0BaTh T€OMETPUYECKU (TIepeMenieHue) u
(¢u3nueckuil (cuiia) CMbICIIBI BEKTOPOB.

3HaTh onpeneseHUst CyMMBbI U Pa3HOCTH BEKTOPOB,
YMHOEHHUS BEKTOPA HA YUCJI0, MCCJIeI0BATh
TCOMETPUYECKUM U (PU3MUECKHI CMBICIIBI ATUX OTIEepaIuil.
Pemiatb reomeTpudeckue 3a1a4u C UCIIOIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP M0 IBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnoab30BaTh CKaIsipHOE MPOU3BEACHUE BEKTOPOB,
BBIBOJIMTH €I0 OCHOBHBIE CBOWCTBA.

BbI4ncJasiTb CyMMy, Pa3HOCTb M CKJIIPHOE ITPOU3BEICHUE
BEKTOPOB B KOOpJMHATAX.

IIpuMeHsATh CKaIpHOE IPOU3BEACHUE JUISI HAXOKICHUS
JUIMH U YTJIOB
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MIPUMEHEHUE
JUTST HAX 03K JICHHUS
JUIVH U YTJOB.
Pemenue 3agau

C MMOMOIIIbIO BEKTOPOB.
[IpumeHeHne BEKTOPOB
IUISL PELICHUS 3a70a4
buzuku

HeKapTOBLI KOOPpANHATLI
Ha IINIOCKOCTH

JlekapTOoBBI
KOOPJIMHATHI TOUEK
Ha MJIOCKOCTH.
YpaBHEHUE NPAMON.
YpaBHeHue
OKPYKHOCTH.
Koopaunatel Touek
epeceyeHMs
OKPYXXHOCTH U
IPSIMOI.

Meton koopauHAT
P pelICHUU
re€OMETPUYECKHUX
3a/1a4, IPaAKTUYECKUX
3aja4

OcBauBaTh NOHATHE [IPSIMOYTOJIBHOW CUCTEMBI
KOOPJIMHAT, IEKaPTOBBIX KOOPAUHAT TOUYKH.

BbIBOAMTH ypaBHEHHE NIPSMOU U OKPYKHOCTH. BblaeasiTh
IIOJIHBIN KBaJpaT I HAaXOKAEHUS LEHTpa U pajuyca
OKPYKHOCTH 110 €€ YPaBHEHUIO.

PemaTe 3a1a4m Ha HAXO0XKIEHUE TOUYEK NIEPECEUCHHUS
OPSIMBIX U OKPYKHOCTEH C MOMOIIBIO METOAa KOOPAUHAT.
Hcnoan3oBaTh CBOWCTBA YTI0BOr0 KodPuiimeHTa npsmoit
P pEeUICHUU 3a]1a4, JIJIsl OTPEJEIICHUS PaCIION0KEHUS
IIPSIMOM.

IIpuMeHsATh KOOPANHATHI IPU PELIEHUU T€OMETPHUECKHUX U
IPAKTUYECKUX 3a]a4, JUIsl IOCTPOCHHSI MAaTEMATUYECKUX
MOJIEJIeN pealibHBIX 3a/1a4 («METOJ KOOPIUHATY).
IMosb30BaTHCA U1 TOCTPOEHUSI U UCCIIEIOBAHUN
U(POBBIMHU PECYPCAMH.

3HAKOMUTBCS C HCTOPHE pa3BUTUS TEOMETPHUH
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[IpaBunbHBIE
MHOT'OYTOJIbHUKH.
JImuHa OKpYKHOCTH U
IJION[AJb Kpyra.
Brraucienue miomanei

[IpaBunbHBIE
MHOT'OYTOJIbHUKH.
Yucmao n. Jlnuna
OKPYXHOCTH, IyTH
OKPY>KHOCTH.
Panuannas mepa
yTJIa.

[nomans kpyra,
CEKTOpa, CETMEHTA

@DopMyJTHPOBATH ONPEICICHUE TPABUIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.

IToab30BaTHLCA NOHATHEM AJIMHBI OKPY’KHOCTH, BBGI{éHHBIM

C IMTOMOIIBIO MPABUIIBHBIX MHOTOYTOJIbHUKOB, ONpee/siTh
YUCJIO T, JJIMHY JyTU U PAJUaHHYI0 MEPY yIJia.
IIpoBoauTh nepexoa OT paAuaHHOW MEPHI yTiia

K FPalyCHOM U HA00OPOT.

OnpeaeasTh MIOMIAAbL KPYTa.

BoiBoguth ¢opMy.ibl (B rpagyCHOM U paiMaHHON MEpe)
JUISL UIAH YT, TUIOLIAJEH CEKTOPOB U CETMEHTOB.
BoruucasaTs mioniaau Guryp, BKIOYAIOIUX AIEMEHTbHI
OKPYXKHOCTH (KpyTa).

HaxoauThb rionaay B 3aj1a4ax peajibHOM )KU3HU

JBM>KEHUS TIJTIOCKOCTH

ITonsgaTue o ABM>KEHUN
IJIOCKOCTH.
[TapamnenpHbIi
IIEPEHOC, MOBOPOT
[Ipumenenue

MIpY PEIICHUHM 3a7a4

Pa30upars npuMepbl, WILTFOCTPUPYIOIIUE MOHSATHS
JBH>KCHUSL.

DopMyJIHPOBATH ONIPEACIICHUS ITAPAILIEIIBHOTO IEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETpHUU. BBHIBOAUTH UX CBOMCTBA,
HAXOAMTh HEIOJIBUKHBIC TOUKH.

HaxoauTs 1IEHTPHI B OCU CUMMETPUIA TPOCTEUIITUX (HUTYP.
IIpuMeHAaTh apajuieIbHBIN IEPEHOC U CUMMETPUIO IIPU
pEIIeHNN TeOMETPUUECKUX 3a/1a4 (pa3oupaTh MPUMEPHI).
Hcnoab30BaTh 1JIs1 IOCTPOCHUS U UCCIIEIOBAHUI

U (POBBIE peCypChl

[ToBTOpEHue, 00001IeHHE,
CUCTEMATHU3aIUS 3HAHUU

IToBTOpEHue
OCHOBHBIX MTOHIATHUU U

OnepupoBath NOHATUAMU: QUTYpA, TOUKA, IPAMAasi, yToJl,
MHOTOYTOJIbHUK, paBHOOEIPEHHBIN 1 PABHOCTOPOHHUI
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METOJ0B KypcoB 7—9
KJIacCOB, 000011IcHE
Y CUCTEMATU3alUs
3HAHUM.
[Ipocrenmme
FEOMETPUUYECKUE
buUrypsl u ux
cBoiicTBa. I3mepenue
FEOMETPUUYECKUX
BEJINYNH.
TpeyroiapHuKHU.
[TapamnensHble 1
MIEPIICHIUKYJISIPHBIC
IIpsIMBIE.
OKpY»XHOCTB U KpYT.
I'eomeTpuyeckue
MOCTPOEHHUS. YTJIbI
B OKPY>KHOCTH.
Brincannseie u
ONVCaHHBIC
OKPY>KHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsimast u
OKPY>KHOCTb.
HeThIpEXYTOJIBHUKH.
Bnucannsie

TPEYTrOJIbHUKH, IPSAMOYTOJIbHBIN TPEYTOJIbHUK, MEAUAHA,
OucceKkTpuca U BbICOTa TPEYroJIbHUKA, MapaljIeIorpaMm,
pOMO, IPSIMOYTOJILHUK, KBAJIpaT, Tpaneus; OKPY>KHOCTb,
KacaTeJbHas, PABEHCTBO U MO100Hue GuUryp,
TPEYTroJIbHUKOB; MapajuieIbHOCTh U IEPIICHANKYIISIPHOCTh
MPSMBIX, YTOJI MEXKY PSIMBIMHA, CAMMETPHSI OTHOCUTEIIBHO
TOYKHU U MIPSMOM; [NINHA, PACCTOSHUE, BEJIMUUHA YIJIa,
IUIOIIA/Tb, TIEPUMETP.

HUcnoab3oBathb GopmyJibl: IEPUMETPA U TIOIIATN
MHOTOYTOJIBHUKOB, JIJIMHBI OKPY>KHOCTH W ILUIOIIAX KPYTa,
00bEMa IPSAMOYTOJILHOTO MapallyieienuIea.
OnepupoBaTh NOHATHSIMM: TIPAMOYTOJIbHAS CHCTEMA
KOOPJMHAT, BEKTOP; UCMOJIb30BATH 3TH MTOHATHUS JJI5
MPEICTABJICHUS TaHHBIX U PELICHUS 3a7a4, B TOM YHCIIE

U3 IPYTUX YICOHBIX MTPEIMETOB.

PemaTh 3a1a4m Ha TOBTOPEHUE OCHOBHBIX MOHSTHUH,
WJUTFOCTPAIMIO CBSA3EU MEXKY PA3JIMYHBIMU YaCTAMU Kypca.
Bri0upars MeToa 1151 peLICHUs 3a0auu.

Pemiatn 3a1a4m U3 IOBCEIHEBHOM KU3HU
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Y OTIMICAaHHBIC
YEThIPEXYTOJIbHUKH.
Teopema [Tudaropa u
Hayajia
TPUTOHOMETPHH.
Pemenune oOmumx
TPEYTOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHUKH.
[TpeobpazoBanus
TJIOCKOCTH.
JBmwxenus. [Togobue.
Cummerpus.
[Imomane..
Brruncienune
orontane. [ momaan
Mo1I00HBIX GUTYP.
JlexapToBbI
KOOPIMHATHI Ha
TUTOCKOCTH.

Bexrtopsl

Ha TUIOCKOCTH

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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