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|. Ilnanupyemble pe3yabTaThl OCBOEHHS

JIN4HOCTHBIE pe3yJabTarThl:

® YMCHHUC SICHO, TOYHO, 'PaMOTHO H3JIaraTb CBOW MBbLICJIU B YCTHOﬁ H NHUCHMEHHOM pe€unr; MIOHUMAThb CMBICII ITOCTaBJICHHOM 3aJa4u,

BBICTPaMBaTh apryMEHTALHUIO, [IPUBOUTE IPUMEPBI U KOHTPIIPUMEDBIL;
® KPUTUYHOCTH MBILUICHUS, YMEHUE PACIIO3HABATh JOIMUECKU HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJIMYATh TMIIOTE3Y OT (PAKTa;

® IIpCACTaBJICHUC O MaTeMaTU4eCKOMn HAYKe€ Kak cq)epe YeJI0OBEUYSCKON JCATCIIbHOCTH, 00 »Tamax ee Pa3BUTHA, O €€ 3BHAYUMOCTH JIA

Pa3BUTHA HUBUIIN3AallHUU,
® HHHIMUATHBA, HAXOAYUBOCTh, AKTUBHOCTD IIPU PCIICHUHU MATCMATUYICCKUX 3aaa4,
® YMCHUC KOHTPOJIUPOBATD IPOLUECC U PE3YJIbTAT y‘IC6HOI71 MaTeMaTHU4YEeCKOU ACATCIIBHOCTH,
® CII0OCOOHOCTH K 9SMOIHUOHAJIBHOMY BOCIIPUATHUIO MATEMATUYICCKHUX O6’L€KTOB, 3aja4, pemeHI/Iﬁ, paCCY)KHeHHﬁ;

e (opmMupoBaHuE y ydYaIIUXCS WHTEUIEKTYaJTbHONW YECTHOCTH U OOBEKTHBHOCTH, CIIOCOOHOCTH K MPEOJIOJICHHIO MBICIUTEIbHBIX

CTEPEOTUIIOB, BHITEKAIOIINX U3 OOBIIEHHOTO OIBITA;

L] (1)0pMI/IpOBaHI/I€ Ka4yeCTB MBbIIJICHUA, HGO6XO}II/IMBIX I agarnTainui B COBpeMeHHOM I/IH(l)OpMaIII/IOHHOM O6HI€CTB€; paSBI/ITI/Ie
HMHTEpeca K MaTEMaTHYeCKOMY TBOPUECTBY U MAaTEMaTHUECKUX CIIOCOOHOCTEH.

MeTanpeaMeTHble pe3yJbTAThI

Pezynamuenuie:

L] YMCHI/Ie CTaBHUTh IICJIN, BI)I6I/IpaTI) u co31aBaTb aJ'Il"OpI/ITMI)I JJIA peIHeHI/ISI y‘Ie6HHX MATEMATHUYCCKUX np06neM;

® yYMEHME IUIAHUPOBATH U OCYLIECTBIIATh AEATEIIBHOCTD, HAIIPABJICHHYIO HA PELLICHHE 3a/1a4 UCCIEA0BATEILCKOIO XapaKTepa.

e yMmeHue GOpMYIHPOBATh U YAECPKUBATh YICOHYIO 33724y,

® COCTaBJIATH IIAH M MOCJIEAOBATEIbHOCTD JEHCTBUH;

® OCYIIECTBISATH KOHTPOJIb [0 00pa3ily U BHOCUTh HEOOXOJMMbIE KOPPEKTUBBI;



® QJ[eKBAaTHO OLCHMBATh IPABWIBHOCTh WJIM OLIMOOYHOCTH BBINOJHEHHS Y4yeOHOW 3anaud, €€ OOBEKTHUBHYK TPYAHOCTb U
COOCTBEHHBIE BO3MOXKHOCTH €€ pelleHMs;

® CIMYaTh CIIOCO0 AEHCTBUA U €ro pe3ynibTaT ¢ 3aJJaHHBIM 3TAJIOHOM C LeJIbI0 OOHAPYKEHHsI OTKJIIOHEHUH M OTIMYUI OT 3TaJIOHA.

Kommynuxkamuenuwie:

® OpraHU30BBIBATh YU4EOHOE COTPYJHHUYECTBO M COBMECTHYIO AEATEIBHOCTb C YYUTENIEM U CBEPCTHUKAMM B IPOLIECCE PELICHMS
3ajad4;

® B3aUMOJICMCTBOBaTh M HAXOJUTh OOILIME CIOCOOBI PabOoThl, paboTaTh B TPYIIE: HAXOAUTh OOIlee pelIeHHe W pa3peuiath
KOH(IIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIMKA M y4éTa MHTEPECOB; CIYIIATh MApTHEPA; GOPMYIUPOBATH, APTYMEHTHPOBATh U OTCTAUBATH
CBOE MHEHHE;

® TIPOTHO3MPOBATH BO3HUKHOBEHHE KOH(IMKTOB MPH HATWYHH PA3HBIX TOYEK 3PECHUS;

e paspemaTb KOH(QIUKTH HA OCHOBE yU&Ta HHTEPECOB U MO3UIHMI BCEX YYaCTHUKOB;

e KOOPAMHHUPOBATH U IPUHUMATH PA3JIMYHBIC IO3ULUU BO B3aUMO/IEHCTBUH;

® apryMEHTHPOBaTh CBOIO MO3UIUI0 U KOOPAMHHUPOBATH €€ C MO3MLMAMHU NapTHEPOB B COTPYAHUYECTBE MPU BBIPAOOTKE OOIIEro
peLIeHUs B COBMECTHOM JEATEIBHOCTH.

Ilo3nasamenvnuie:

e [IepBOHAaYAJIbHBIC MPEACTABICHHUS 00 HIESIX U O METoJaX MaTeMaTHKH Kak 00 YHHBEPCAJIbHOM S3bIKE HAyKHM U TEXHUKH, O
CPEZICTBE MOJEIUPOBAHMS SIBJICHUI U IIPOLIECCOB;

e yMEHHE BUJETh MATEMaTUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHOM CUTyalluH B IPYTUX AUCLUUIUIMHAX, B OKPYKaIOIEH KU3HHU;

® yYMEHHE HaxXOAMTh B PA3JIMYHBIX HCTOYHHMKAX HH(OpMAIMIO, HEOOXOMUMYIO Ui pPELICHHs MaTeMaTU4ecKuX mpolieM,
MIPEJICTaBIIATh €€ B MOHATHON (hopMe; IPUHUMATh PEUICHHE B YCIOBUSAX HETIOIHON M U30BITOYHON, TOYHOW U BEPOATHOCTHON MH(OpMAIINH;

® yMEHHE TOHMMATh U UCIIOJIb30BaTh MAaTEMaTHUECKUE CPEICTBA HAIISIIHOCTH (TpaduKH, TuarpaMMBbl, TaOJIUIbL, CXEMBI U JIp.) AT

WIIIOCTpallui, UHTCPpIIpETalu, apryMCHTAINH,
) )



e yYMEHME BbIIBUraTh TMIIOTE3bI IPU PEIIEHUH Y4eOHBIX 337a4 U IOHUMAaTh HEOOXOAUMOCTb UX IPOBEPKH;

e yMEHHE NPUMEHATh UHIYKTUBHBIC U IEAYKTUBHBIE CIIOCOOBI pacCYKICHHH, BUAETh pa3INUHbIe CTPATEIHH PELICHUS 3a/1a4;

® [IOHMMAHHE CYLUIHOCTU AJITOPUTMUYECKHUX IIPEIUCAHUI U YMEHUE JEMCTBOBATh B COOTBETCTBUU C MPEAIOKEHHBIM aJIrOPUTMOM.

IIpeameTHBIe pe3y/IbTaThI.

B pe3synbrare ocBoeHus yuebHoro npenmMera «Marematuka» oOydaromuecst ¢ 3IIP pa3BuBaroT npeAcTaBiIeHUs O MaTEMAaTHUKE Kak
4acTU MUPOBOM KYJIbTYPbl U YHUBEPCAIBHOM $I3bIKE HAYKH, MECTE MATEMAaTUKU B COBPEMEHHON LIUBUIN3ALIMU; PA3BUBAIOT MaTEMaTHUECKOE
MBIIIJIEHUE, TEOMETPUUYECKYIO HHTYULIMIO; MTOJIy4aloT IPEJCTABICHNE O BEPOSTHOCTHOM XapaKTepe OKPYXKAIOIIUX SIBJICHUM U O ClIydaiiHON
M3MEHYMBOCTH; OCBAaHBAIOT MaTeMaTHUYECKUI amnnapar U MoIy4aroT He0OXOAUMBbIE HAaBbIKH JJIsl IPUMEHEHUS B PeabHOMN )KU3HU, U3YUEHUS
APYruX MpeIMEeTOB, IPOIOJIKEHNs 00pa30BaHUs B COOTBETCTBUU C BbIOPaHHBIM MPOGUIEM; ydaTcsl NPUMEHATh MaTeMaTHUYECKUEe 3HAHUS
IIPU PELICHNUN PA3JIMYHBIX 337]a4 U OLIEHUBATh MOJyYEHHbIE PE3YIbTATHI.

I'eomeTpuueckne purypsl

e onepupoBaTh Ha Oa30BOM ypOBHE MOHATUSMU F'€OMETPUUECKUX (PUTYP;

e  u3BJEKaTh HH(POPMAIIMIO O TEOMETPUUECKUX (PUTypax, MPe/ICTaBICHHYIO Ha YepTeKaxX B IBHOM BUJIE;

®  [IPUMEHSATH JUIA PELIeHUs 3a7ay reoMeTpudeckre (PakThl, €CIIU YCIOBHS UX IPUMEHEHUS 3a/1aHbl B IBHOU (opMme;

e  pemarh 33Jjaud Ha HAXOXKJEHHE T€OMETPUUYECKUX BEJIMYMH MO 00pa3iaM WM alrOpUTMaM.

B noBcerHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

®  UCMOJb30BaTh CBOMCTBA I'€OMETPUYECKUX (PUTYp Ul pelIeHHs THIOBBIX 33/1a4, BO3HUKAIOLIMX B CUTYalUAX MOBCETHEBHOMN
KU3HU, 337a4 IPAKTUYECKOTO COAEPKAHUS.

OTHowmeHust

e omepupoBaTh Ha 0A30BOM YpOBHE MOHATUSIMH: PAaBEHCTBO (UTyp, paBHbIE (UTYPHI, PABEHCTBO TPEYTOJILHUKOB, apaIEIbHOCTD
MPSIMBIX, IEPIEHAUKYISIPHOCTD NMPSAMBIX, YIJIbI MEXKIY MPSIMBIMU, IEPIIEHANKYJISAP; OPUEHTUPOBATHCS B OHATUSAX: HAKIOHHAS, IPOEKIIHS.

B noBceHeBHOM KU3HM M TIPM M3Y4YECHHH APYTUX NPEIMETOB:



®  HCIOJIB30BAaTh OTHOLIEHMS [UIsl PELICHHs IPOCTEHIINX 3a]a4, BOSHUKAIOIUX B PEAIbHOM JKU3HH.

N3mepenusi 1 BbIYHMCICHUA

e  BBIIIOJIHATH U3MEPEHUE JUIMH, PACCTOSIHUM, BEJIMYHUH YIJIOB, C IOMOIIBI0 HHCTPYMEHTOB JJIsl U3MEPEHHUN JUIMH U YIJIOB;

e [pUMEHATb (GOpPMYJbl IEpUMETpa, IUIOMEAAM M 00beMa, IUIOMAAM IOBEPXHOCTH OTHEIbHBIX MHOIOIPAaHHUKOB IIpH
BBIYHCJICHUSX, KOTJIa BCE JTaHHBIE HUMEIOTCA B YCIIOBUH;

e npuMmeHsATh Teopemy Iludaropa, umers mpeacraBieHHe O MPUMEHEHUH 0a30BBIX TPUTOHOMETPUYECKMX COOTHOLUCHMH s
BBIYHCJICHMS UIMH, PACCTOSHUY, IJIOIAAECH B IPOCTEHIINX CIIydasiX.

B noBceiHeBHOM KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMETOB:

®  BBIUUCIIATH PACCTOSIHMSI HA MECTHOCTH B CTaHJAPTHBIX CUTYalUsAX, IUIOMAAM B MPOCTEHIINX CiIydasX, IPUMEHATh (GOPMYIIbI B
MPOCTEUIINX CUTYalUSIX B TOBCETHEBHOM KU3HMU.

I'eomeTpuyeckne NocTpoeHus

e  1300pakaTh TUIOBBIE MIIOCKUE PUTYpHI U (PUTYPBI B TPOCTPAHCTBE OT PYKH U C IOMOIIbIO HHCTPYMEHTOB.

B noBcerHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

®  BBIOJIHATH NPOCTEHIINE TOCTPOEHUS HA MECTHOCTH, HEOOXOIUMBIE B PEATIbHOM JKU3HU.

I'eomeTrpnueckne npeodpazoBaHus

e  CTpOUTh (QUTYPY, CAMMETPUYHYIO JaHHON (PUType OTHOCUTENBHO OCHU U TOUYKH C ONOPOil Ha oOpasel.

B noBcerHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

®  UMETh IIPEJICTABICHHE O IBUYKEHUU OOBEKTOB B OKPYXKAIOIIEM MHUPE;

®  UMETh IIPEJICTAaBICHUE O CHMMETPUUHBIX (PUTypax B OKPYKAIOIIEM MUPE.

BekTopbl M KOOPAUHATHI HA MJIOCKOCTH

®  UMETh [IPE/ICTAaBICHHE O MOHATHUSAX: BEKTOP, CyMMa BEKTOPOB, IPOU3BECHUE BEKTOPA HA YHCIIO, KOOPIMHATHI Ha MIOCKOCTH;

e  OmpeneNsITh NPUOINKEHHO KOOPAUHATHI TOUKH I10 €€ U300paKeHUI0 Ha KOOPAUHATHOM MIOCKOCTH.



B noBcegHeBHOIi ;KM3HM M PU U3YYeHHUH JPYIUX NPeAMETOB:

®  OpHUEHTHUPOBATHCS B HCIOJIb30BAHUU BEKTOPA AJIS pPEIIEHHs MPOCTEHIIMX 3a7ay Ha ONpelesIeHUEe CKOPOCTH OTHOCHUTEIILHOIO
JBUKCHUS.

Hcropus maTreMaTHKU

®  UMETh MPEJCTABICHUE O HEKOTOPHIX (haKTax M3 HCTOPUH MATEMATUKH;

° IIOHUMATDb POJIb MATEMATUKH B pa3BUTUHN Poccum.

MeToabl MaTeMaTHKH

L4 OPHUCHTHPOBATHCA B U3YYCHHBIX MCTOAAX PCHICHUA PA3HBIX TUIIOB MATEMAaTUYCCKUX 3aj/1a4,

®  UMETb [IPEJCTABICHUE O MATEMAaTHUYECKUX 3aKOHOMEPHOCTSX B OKpYXKarolllel 1eHCTBUTEIbHOCTH U MPOU3BEICHUSX UCKYCCTBA.

BbINYCKHUK MOJYYHMT BO3MOKHOCTH HAYYUThCS B 7-9 Kiaccax Ajs o0ecnedeHHs] BOBMOKHOCTH YCHEIIHOIO MPOJO0JIKEeHHs
o0pa3oBaHusi Ha 6a30BOM YpOBHe

I'eomerpnyeckue Gpurypsl

®  onepupoéamv NOHAMUAMU 2EOMEMPUUECKUX Pueyp;

®  u36TEKAMb, UHMEPNPEeMUpPosamsv U npeodpPa30evbleams UHGOPMAYUIO O 2e0MEempudeckux @Guaypax, npeocmagieHHylo Ha
uepmeoarcax,

®  NPUMEHAMb 2eoMempuiecKue hakxmol 015 peuleHus 3a0ay, 8 MoM Yucie, NPeonoaazaruux HeCKOJIbKO WUa208 PeueHus;

*  dopmyrupoeams 6 NPOCMEUUUX CIYUAAX CEBOUCMEA U NPUSHAKU ueyp;

®  00Ka3bI8AMb 20MEMPUUECKUE YIMBEPIHCOCHUSL,

®  grademv cMaHOApPMHOU Kiaccugurayuetl nI1oCKux uayp (mpey2o1bHUKO8 U Yemulpexy201bHUKOS).

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIAMETOB:

®  UCNONB306aMb CEOUCMEA 2€OMeMPUYECKUX Queyp Ol peuleHus 3a0ay NPakmuieckoeo Xapakmepa u 3a0ai U3 CMeNCHbIX

OUCYUNTUH.



OTHolIEeHHUSs

®  onepuposamv NOHAMUAMU. PAGCHCMEO ueyp, pasHble @UIYPbl, PABEHCMBO MPEY2OlbHUKOS, NAPALIebHOCIb NPSIMBIX,
NEPNeHOUKYIAPHOCMb NPIMbIX, Velbl MeHCOy NPAMbIMU, NEePREeHOUKYIAD, HAKIOHHAS, NpoeKyus, nooodue ¢ueyp, nodobHvie @ueypol,
nO00OHbIE MPeYeOlbHUKU,

o npumensms meopemy Daneca u meopemy o nPONOPYUOHATLHBIX OMPE3KAX NPU PeuleHUlU 3a0ay,

®  Xapakmepuzoeamv 63aUMHOE PACNONIONCEHUE NPIMOLU U OKPYICHOCU, O8YX OKPYICHOCME.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  UCNONL308aMb OMHOUEHUS OJisl PeuleHUsl 3a0ay, 803HUKAIOWUX 8 PealbHOU JHCUZHUL.

HN3mepennst u BLIYUCIEHUS

®  onepuposamv NPeOCMaAsIeHUAMU O ONUHe, NAoWaAou, odveme Kax eeruvunamu. Ilpumensmo meopemy Ilugacopa, gopmynve
niowaou, obvema npu peweHuu MHO2OWA208bLX 3a0ay, 8 KOMOPbIX He 6ce OaHHble NPeOCMmABleHbl SIBHO, a mpedylom GbluUCIeHUl,
onepuposams 0OoNee WUPOKUM KOIUYECBOM (DOPMYL ONUHbI, NIOWAOU, 00BeMA, GbIYUCISAMb XAPAKMEPUCTIUKU KOMOUHayuil ueyp
(OKpydICHOCMEN U MHO20Y20IbHUKOB) GbIMUCSIMb PACCIMOSHUSL MeHCOY Pueypamu, NpUMeHsImb MpueoHoMempuyecKue Gopmyavl Os
BLIYUCTEHULL 8 DOJIee CLONCHBIX CILYYASX, NPOBOOUNMb BbIYUCIEHUS HA OCHO8E PABHOBEIUKOCHIU U PABHOCOCMABIEHHOCTIU,

®  1POBOOUMb NPOCTbLE BLINUCIEHUSL HA 0OBEMHBIX MeNax;

®  opmynuposams 3a0auu Ha GblYUCIEHUe OIUH, niowadel U 00beMo8 U peuiams Ux.

B noBceHeBHOM KU3HM ¥ TIPH U3YUYEHUH APYTUX MPEIMETOB:

®  1P0OBOOUMb GbIUUCICHUS HA MECIHOCMIU,

®  npumeHsMb YOPMYIbl NPU BLIYUCTEHUSX 8 CMEICHLIX YUeOHbIX NpeOMemax, 8 OKpycaoueli 0etcmaumenbHOCu.

I'eomeTprueckue nocrpoeHust

®  uz0Opadicamv ceomempurecKkue Gueypsvl N0 MeKCMmo8oMy U CUMBOIbHOMY ONUCAHUIO;

L4 6000010 onepupoeambs YepmesNCHbIMU UHCMPYMEHMAMU 6 HECTIOMNHCHBIX CIIYUasixX,



®  BLINOIHAMb NOCMPOEHUL MPEY2OIbHUKOS8, NPUMEHAMb OMOeIbHble MemoObl NOCMPOEHUL YUPKYIeM U JUHEUKOU U NPposoouns
npocmetiuiue UCCie008aAHUS YUCLA PeUleHULL

®  u300padicamv Munosvie NIOCKue ueypsl U 00vEeMHbBIE MeLd ¢ NOMOWBIO NPOCMENUUX KOMNbIOMEPHBIX UHCMPYMEHMO8.

B noBcegHeBHOIi ;KM3HM M PU U3YYeHHUH JPYIUX NPeAMETOB:

®  BbLINOIHAMb NPOCMeluUe NOCMPOEHUSI HA MECIMHOCTU, HEOOX0OUMbLE 8 PeAbHOU JHCUSHUL,

®  OYeHUBamMb pazmepvl PeaibHbiX 00BLEKMO8 OKPYHCAIOUe20 MUPA.

IIpeodpa3zoBanus

®  onepuposamv NOHAMUEM OBUINCEHUS U NPeodPa308aHusi NOO0OUs, 61A0emb NPUEMAMU NOCMPOEHUs Pueyp ¢ UCHOTb308AHUEM
o0gudiceHUll U Npeobpazosanuti no00oOUs, NPUMEHAMb NOLYYEHHble 3HAHUS U ONbIM NOCMPOEHUll 8 CMENCHbIX NpeoMemax U 6 pedybHbiX
CUMYAYUAX OKPYAHCATOUe20 Mupa;

® cmpoumbs Queypy, NOOOOHYIO OAHHOU, NOJBL30BAMBCS CEOUCEAMU NOOOOUS 015 0OOCHOBAHUSA CBOUCME huzyp,;

®  NpuUMeHAMb C8OLUCMEA O8UdCEHULL Ol NPOBEOeHUsI NPOCMeUUX 000CHO8AHUIL CBOLICME huzyp.

B noBceaHeBHOI ;KM3HH M MPHU U3YYEeHHUH IPYTHX NMPeEAMETOB:

®  NPUMEHIMb CEOUCMEA OBUICEHUL U NPUMEHIMb NO00OUe OJis1 ROCMPOEHULL U BbIYUCTEHUIL.

BeKkTopbl M KOOPAMHATHI HA MJIOCKOCTH

®  onepuposamv NOHAMUIAMU BEKMOP, CYMMA, PAZHOCIb 6EKMOPO8, NPOU3EEOCHUe BEKMOPA HA YUCLO, Y20l MeNCOy 8eKMOPAMU,
CKANAPHOE Npou3sedeHue 6eKmopos, KOOPOUHAMbL HA NAOCKOCMU, KOOPOUHAMbL 6eKMOPA,

®  BLINOIHAMb OCUCMBUL HAO EKMOPAMU (CNOJCEHUE, BbIYUMAHIUE, YMHONICEHUE HA YUCILO), BbIYUCIAMb CKASAPHOE NPOU3BEOeHUe,
onpeoensams 8 NPOCMEUWUX CAYYasx Yeol Mexcdy 6eKmopamu, GbINOJIHAMb pPA3N0JCeHUe 6eKmopd HA COCMmasnsiowue, NPUMeHAmMb
NOJYYeHHble 3HAHUA 6 (u3uKe, NOAb308AMbCA YOPMYIOU BbINUCIEHUs PACCMOAHUA MeHCOY MOUKAMU NO U3BECHbIM KOOPOUHAMAM,
UCNONb306aMb YPABHEHUA Quzyp OJis peulenus 3a0a4;

L4 NPUMEHAMb 6EKMOpPbl U KoopduHambl ons PEULEeHUA ceoMempUudecKux 30044 HA 8bIYUCICHUE aﬂuH, Yenoe.



B noBceiHeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

®  UCNONL308AMb NOHAMUS BEKMOPOS U KOOPOUHAM 05l peuleruss 3a0a4 no gusuke, ceoepagpuu u Opyeum yueOHbiM npeomema.

HcTopusi MaTeMaTHKHU

®  Xapaxkmepuzo8amv 6KIAO GbLOANOWUXCS MAMEMATNUKOS 8 PA3GUMUE MAMEMAMUKY U UHbLX HAYYHbIX oOnacmel,

®  NOHUMAamMb poib Mamemamuky ¢ pazeumuu Poccuu.

MeToabl MATEMATHKH

®  UCNOAB3YS USYUEHHBLE MEMOObl, NPOBOOUNMb OOKA3ZAMENLCMBO, BLINOIHAMb ONPOBEPICEHUE;

®  gLIOUpPamMb U3yUeHHble MemoObl U UX KOMOUHAYUU OJisi PEUEHUsL MAMeMamuyeckux 3a0au,

®  ucnoiwzoeams Mamemamuyeckue 3HAHUS O ONUCAHUSL 3AKOHOMEPHOCMEN 6 OKpydcarouel O0eiucmeumenbHoCmuy U
NPOU3BEOCHUSX UCKYCCBA,

®  npuMmensmb NpoOCMenuUe NPOSPAMMHbBIE  CpPeoCcmed U INEKMPOHHO-KOMMYHUKAYUOHHbIE —CUCHEMbl NpU  peuleHuu

Mamemamudeckux 3a0ay.

TpeOGoBanusi K NpeAMeTHBIM pe3yJIbTaTaM 0CBOeHHs yueOHOro npeamera «MaTtemaruka (BKJIOYas ajaredpy, reomeTpuio,
BEPOSITHOCTB U CTATHCTHKY)», pacnpeae/ieHHbIe 110 roJaM 00y4eHHus
PesynpTartel mo romaMm (opMyIaHpyIOTCS MO NPUHLIMITY J0OABIEHUS HOBBIX PE3YJIbTAaTOB OT roja K Trojy, YK€ Ha3BaHHbIE B
MPEIbIAYIINX r0/1ax MO3UILUH, KaK MPaBUIIo, IOCIOBHO HE MOBTOPSIOTCSA, HO YUUTHIBAIOTCS (PE3yJIbTAaThl OUEPEHOTO Io/ia M0 YMOIYaHUIO
BKJIIOYAIOT PE3yIbTaThl IPEIBITYIINX JIET).
[IpenmeTHbIe pe3ybTaThl IO HTOTAM TPeThero roaa U3yvyeHus yueOHoro npeamera «MaremaTuka (BKII0Yas FeOMETPHIO)» JOKHBI
oTpaxkaTb C()OPMUPOBAHHOCTH YMEHUI:
— OPHUEHTHPOBATHCS B MOHATHUAX U ONEPUPOBATH UMHU Ha 0a30BOM YPOBHE: OINpe/ieIeHne, akChoMa, TeopeMa, JI0Ka3aTelIbCTBO, CBOWCTBO,

IIPU3HAK;



OpPUEHTUPOBATHCS B MOHATHUAX U ONEPUPOBATh UMM Ha 0a30BOM YPOBHE, CBA3aHHBIMU C OCHOBHBIMM (PUI'ypaMH Ha IJIOCKOCTU: TOYKa,
npsMasi, OTpe3oK, JIyd, Yroi, JUIMHa OTpe3Ka, BeIMuuHa (Mepa) yria, BepTHKaJbHbIE YIJIbl, CMEKHBIE YIJIbI;, YIJIbl, 00Opa30BaHHbIC
IEPECEYEHUEM JBYX INPSAMBIX TPETbeH, — OJHOCTOPOHHHUE, HAKpPECT JIeKalllMe, COOTBETCTBEHHBIE, IapaJJICIbBHOCTh U
NEePIEHINKYISAPHOCTh MPSIMBIX, OTHOIICHHE «IEXKAaTh MEXKAY» JUId TOYEeK, BHYTPEHHsSI 00JacTh yria, yroil MEXAy HpsSMBIMHU,
NEPIEHINKYIIAP U HAKIOHHAS; UMETh MPEACTaBIECHUE O MPOCTEHIINX TEOpeMax O B3aUMHOM PACHOJOXKEHHUHU IMPSIMBIX Ha IJIOCKOCTH
(cBOMCTBAaX BEPTUKAJIBHBIX M CMEXKHBIX YIJIOB, NIPU3HAKAX W CBOMCTBAX MapajuleJbHBIX NPSMBIX) U JIOKa3blBaTh UX C OHNOPOW Ha
3pUTENBHYIO HATJISTHOCTD H/UIIN BepOaIbHYIO ONopy (KJII0UEBBIE CIIOBA, TUIaH, BOIIPOCHI);

OPUEHTHUPOBATbCSI B MOHATHAX W ONEpUPOBaTh HMMH Ha 0a30BOM YpOBHE, CBS3aHHBIMH C TpPEYroJbHUKAMU: TPEYrOJbHUK,
paBHOOEIPEHHBIN TPEYroJbHUK (OCHOBaHHME, OOKOBBIE CTOPOHBI), PAaBHOCTOPOHHHH (TIPAaBMIIBHBIN) TPEYTOJBHUK, MPSIMOYTOJIBHBINA
TPEYrOJbHUK (KaTeTbl, TUIIOTEHY3a); YIroJ TpPEyroJbHMKA, BHEUIHUM Yyrojl TpEeyrojbHUKA, MEJIUaHa, BbICOTA, OHMCCEKTpuca
TPEyroJbHHUKA,;

OpPUEHTUPOBATHCS B MOHIATHUSIX U ONEPUPOBATh UMU Ha 0a30BOM ypOBHE, CBA3aHHBIMHU C PaBEHCTBOM (pUryp: paBHbIE (DUTYpHI, paBHbIE
OTpE3KH, paBHBIC YIJIbI, PaBHbIE TPEYTrOJbHUKH, MPU3HAKM U CBOICTBa paBHOOEAPEHHOIO TPEYrOJIbHUKA, NMPHU3HAKH PaBEHCTBA
TPEYrOJIbHUKOB, MpPHU3HAKM PAaBEHCTBA INPSIMOYTOJbHBIX TPEYrOJbHUKOB; JIOKa3bIBaTh HEKOTOpblE TeOpeMbl (CBOWCTBa
PaBHOOEPEHHOTO TPEYroJIbHUKA, IPU3HAKU PABEHCTBA TPEYTrOJIbHUKOB, B TOM UYHCIIE — IPSIMOYTOJIbHBIX) C ONOPOH Ha 3pUTEIHHYIO
HarJISIIHOCTD W/MITH BepOaIbHYIO Onopy (KJIIoueBbIe CIIOBa, IJIaH, BOIIPOCHI);

UCIIOJIb30BaTh U3YUYEHHbIE F€OMETPUUECKHUE MOHATHUS, (PAKThl U COOTHONICHUS MPU PEIICHHWU 33/ay; pellaTh 3aJayd Ha BBIYMCIECHUE
JUIMH U YTJIOB; IPOBOAMTH JOKA3aTENbCTBA HECIOKHBIX T€OMETPUUECKUX YTBEPKICHUI;

n300paxarb IUIOCKUE (DUTYpPBI OT PYKH, BBIMOJHATH MOCTPOEHHUS C MOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB, 3JEKTPOHHBIX CPENICTB;
n300pakaTh reOMETpUYECcKre (PUTyphl IO TEKCTOBOMY MJIM CHMBOJILHOMY OIMCAHUIO;

HCIIOJIb30BaTh CBOICTBA r€OMETPUYECKUX (PUTYp U T€OMETpUYECKHE OTHOIICHMS JIJISl PELISHUS] MPOCTEUINX 3a7a4, BO3HUKAIOUIUX B

pCaHBHOﬁ JKU3HU, OICHUBATL Pa3sMEpPbl PCAJIbHBIX 00BEKTOB OKpYXXKaromero Mmupa.



[IpenMeTHBIC pe3ybTaThl 10 MTOTAaM 4YeTBEPTOro roga u3ydeHws: ydeOHoro mpenmera «Martemartnka (BKIIOUYAsh TEOMETPHIO)»
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTh YMEHUI:

— ONepupoBaTh MOHATHAMHU: MHOTOYTOJBHHK, YETHIPEXYTOIbHUK, MapaiieiorpaMM, poMO, IPSIMOYTOIbHUK; Tpareuus; CpeaHsist JTUHHUS
TPEYroJibHUKA, TPANELUH; H300paXkaTh U3ydaeMble (PUTYpHI OT PYKH, C TOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB;
ornepupoBaTh Ha 0a30BOM YypPOBHE MOHATHAMHU: Iojg0o0Me (UTyp, MOJOOHBIC TPEYrOJIbHUKH; peliaTh 3adadyd ¢ IPHUMEHEHHEM
U3YyYCHHBIX (PAKTOB M MPOCTCHUINMX CBOWCTB (DUTryp; pemiath 3aqadyd Ha HAXOXKICHHE TICOMETPUYECKUX BEJIWYHH; IMPOBOJIUTH
JI0Ka3aTesIbCTBA HECIIOKHBIX TEOMETPUYECKUX YTBEPIKIACHUM;

— OPHEHTHPOBATHCS B MOHITHUSAX U ONEPUPOBATH UMHU Ha 0A30BOM YPOBHE: CHHYC, KOCHHYC, TAHT'€HC OCTPOTO YIJia MPSMOYTOJIbHOTO
TPEYroJIbHUKA; 3HaTh 3HAYEHUsI CHHYCa, KOCUHYCca U TaHreHca yrios 30°, 45°, 60°;

—  ONEpUPOBATh MOHATHIMHU: OKPYKHOCTh, KPYT, THAMETp, KPYTOBOI CEKTOP; IEHTPAJIbHBIN YroJl, MOBOPOT; BIIUCAHHBINA YroJl, BIHCAHHAS
B TPEYrOJbHUK OKPYXHOCTh, ONHMCAHHAS OKOJIO TPEYTOJIbHUKA OKPY)KHOCTB, KacaTelbHas K OKPYKHOCTH; M300pakaTh H3ydaeMble
KOH(UTYpAlUK, CIIy4ad B3aMMHOTO PACIOJIOKEHUS MPSIMOUW U OKPY>KHOCTH, ABYX OKPYKHOCTEH OT PYKH, C MOMOIIBI0 YEePTEKHBIX
UHCTPYMEHTOB, JIEKTPOHHBIX CPEJICTB;

— OMNepupoBaTh MOHATHAMHU: TUIOMIAIb (PUTYpHI;, UCTIONB30BaTh (POPMYIIBI MJIOMIAAN MapaiieorpaMMa, TPEYTOIbHUKA U Tpamenuu s
pelieHus 3a1a4 (C onopoil Ha CIpaBOYHYIO HH(OPMALIHIO);

— UCNOJB30BaTh CBOMCTBA TeoMeTpUYECKUX (UTYp U pelIeHHs 3a7ad MPAKTUYECKOTO COJEpKaHUsl; MPUMEHATh Teopemy [ludaropa;
UMETh TIPEJCTABICHNE O PUMEHEHUH 0a30BbIX TPUTOHOMETPHUYECKUX COOTHOIIEHUH /IS BBIUMCICHUS JITMH, PACCTOSHUH, TUIOIAAEH B
HpOCT@ﬁIHPIX cnyqaﬂx; O BBIYHUCIICHUN paCCTOHHI/IH Ha MCCTHOCTH B CTaH)IapTHBIX CI/ITyaI_[I/IHX, O BBIYUCIJICHUU ILJIOIIaAN U HpI/IMeHeHI/II/I
(dbopMysT B TPOCTEUIITNX CUTYaIUsIX B IIOBCETHEBHOM JKU3HMU.

[IpenMeTHBIC pe3yabTaThl IO UTOTAM MSTOr0 rojAa M3ydeHus ydyeOHoro mpenmMera «MaTemaTHka (BKJIIOYas TEOMETPHIO)» JTOKHBI
oTpaxkaTb C(hOPMUPOBAHHOCTH YMEHUH!

— OIICpUpPOBATH MOHATHAMHU: OHNPCACICHUEC, aKCHUOMaA, TEOpCMa, [JOKA3aTCIbCTBO, pPACIO3HABATL JIOTUYCCKH HCKOPPCKTHBLIC



BBICKA3bIBaHUSA; IIPUBOAUTH IIPUMEPBI W KOHTPIPUMEPHI; CTPOUTH BBICKA3bIBaHUs, OTPULAHUSA BBICKA3bIBAHUM; IIPOBOJIUTH
JTOKA3aTeNIbCTBA HECIOKHBIX YTBEPIKICHHUIA,

OpPUEHTUPOBATLCS B MOHATHUSX W ONEPHPOBATH UMU Ha 0a30BOM ypPOBHE: BEKTOP, PABEHCTBO BEKTOPOB, KOJUTMHEAPHOCTH BEKTOPOB,
CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpPA HA YHCIIO; MapauIeIbHBIA MEPEHOC; MCIONIh30BaTh BEKTOPHI M CKAJISIPHOE MPOU3BEICHUE
BEKTOPOB JUISl PEUICHUS IPOCTEHIIINX 3a/1a4, B TOM YHUCIIC 3a/1a4 U3 (PHU3HKH;

ONCprUpOBaATh NOHATUAMMU! HpaBI/IJII)HI)If/'I MHOTI'OYT'OJIbHUK; JJIMHA OKPYXHOCTH, IJIOIIaZAb Kpyra, Ijomaab KPpyroBoro CCKTopa, pC€ulaTrb
3aJ]auu ¢ MPUMEHEHUEM IPOCTEHIIINX CBOWCTB (PUTYp; pelnaTh 3a/1a4d Ha HAXOXKICHUE T€OMETPHUCCKUX BEIIMYMH (ITUHBI, TUTOIIA/IN ),
UCIIOJIb30BaTh CBOMCTBA I€OMETPUUYECKUX (QUIYp M HNPUMEHATH (GOPMYJbI JUIsl PEHICHUs 3a]ad MPaKTUYECKOrO COJIEPKAHUS;, UMETh
MNpEaACTaBJICHHUEC O IIOHATUAX: JABHKCHHC IIJIOCKOCTHU (HapaJIJIeJII)HI)If/'I MNEPCHOC, LCHTpPAJIbHAdA H OCCBAasA CUMMCTpPHI, HOBOpOT),
npeoOpa3oBaHue MOA00NS;

HUMCETb MPCACTABJICHUC O IMPHUMCHCHUN TCOPCMbI KOCMHYCOB U TCOPEMbI CUHYCOB, 0a30BBIX TPUTOHOMCTPUYICCKUX COOTHOIICHUH JJIA
BBIUMCJICHUS JJIMH, PACCTOSHUM, IUIOMIaJied B MPOCTEHMIINX CIIydasx; BBIYHCIATH PACCTOSHUS HA MECTHOCTH B CTaHIapTHBIX

CUTyalusIX, INIOMAaan Y4aCTKOB U B ITIOMCHICHUAX B HpOCTCfIHIHX clrydadax.



1. Conep:xanne yueonoro npeamera «I'eomerpus»

Harasinnass reomerpusi. Harmsiinele mpeacTaBieHUst O MPOCTPAHCTBEHHBIX (Urypax: KyO, mapajiienenuresn, mpusMma, Nupamuja, map,
cdepa, koHyc, mumHAp. M300paxkenne npoctpancTBeHHbIX Guryp. [Ipumeps ceuenuii. Muororpannuku. [IpaBunbHbie MHOTOTpaHHUKH. [IprMepsr
Ppa3BEPTOK MHOIOTPAHHUKOB, LIWJIMH]PA U KOHYCA.

[Tonsitre 06bEMa; eqMHULIBI 00bEMa. OOBEM IPSIMOYTOJIEHOTO TIapaslieyenuiesia, Kyoa.

I'eomerpuueckue ¢purypsl. [Ipsvbie u yrisl. Touka, npsmas, miockocTb. OTpe3ok, ayd. Yroi. Buasl yrioB. BepTukanbHble U CMEXHbIE
yrisl. buccekrpuca yria.

[TapamiensHble U nepecekatoniecs npsiMele. [lepnenaukynspHeie npsmMelie. TeopeMbl 0 NapauIEIbHOCTH U NEPIEHIUKYIAPHOCTH MPSIMBIX.
IlepneHuKynAp ¥ HaKJIOHHAs K OpsiMoi. CepelMHHBIN NEPIEHIUKYIIAP K OTPE3KY.

['eomerpuueckoe Mecto Touek. CBOCTBAa OUCCEKTPHUCH YIIIa M CEPEIUHHOTO MEPICHINKYIISIPa K OTPE3KY.

Tpeyronsauk. BricoTa, Meanana, OMCCEKTpHca, CpPEeIHss JIMHUS TPEYroibHHKA. PaBHOOEIpPEHHBIE W PAaBHOCTOPOHHHUE TPEYTOJBHUKH;
CBOMCTBA U MpU3HAKU pPaBHOOEIPEHHOTO TpeyrojbHuKa. [IpusHaku paBeHcTBa TpeyroibHUKOB. HepaBeHcTBO TpeyroapHuKa. COOTHOILIEHUSI MEXTY
CTOPOHAMHU U yIJIaMH TPEYTOJIbHUKA.

Cymma yriaoB TpeyroiibHUKa. BuemHue yrael TpeyroibHuka. Teopema @aineca. Ilomobue TpeyrombHukoB. [lpusHaku momoous
TpeyroapHuKoB. Teopema I[Iugaropa. Cunyc, KOCHHYC, TAaHT€HC, KOTAHT€HC OCTPOIO yIiia MpsIMOYrOJbHOIO TpeyrojibHUKa U yrioB oT 0 mo 180°;
IIPUBEICHNUE K OCTpOMY yrily. PeleHue mpsMoyroibHbIX TPeyroJbHUKOB. OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO. DOPMYIIbI, CBA3BIBAIOIINE
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC OJHOIO M TOTO K€ yIJla. PeleHne TpeyrojbHUKOB: TeOpeEMa KOCHHYCOB U TEOPEMA CUHYCOB. 3aMe4aTelIbHbIE
TOYKHU TPEYrOJIbHUKA.

UYersipéxyronpHuk. [lapamienorpamMm, ero cBoiictBa U npusHaku. [IpsMoyroiabHUK, KBajpaT, poMO, UX CBOMCTBAa M NMpHU3HaKW. Tpanemnus,
CPEIHsIS JINHUS TPAIlCLAH.

MHoroyroiasHUK. Bbiykiibie MHOTOyroibHUKH. CyMMa YIJIOB BBIMYKJIOTO MHOTOYTOJIbHUKA. [IpaBuiibHbIE MHOTOYTOJIBHUKHY.

OxpyxHoctb u Kpyr. Jyra, xopaa. Cektop, cerMeHT. LleHTpanbHBIA yrois, BIHCAaHHBIA yroi, BeIMYMHA BIUCAaHHOrO yria. B3aumuoe
pacrosoKeHue NpsMOM M OKPYXKHOCTH, ABYX OKpyxHocTed. KacaTenbHas M ceKkylas K OKPY)KHOCTH, MX CBOMCTBAa. BrucaHHbIE M ONMCaHHbIE
MHOTOYrojdbHUKH. OKpYXKHOCTb, BIMCAaHHas B TPEYrOJbHUK, U OKPYXHOCTb, OIMCAaHHAas OKOJIO TPEYrojJbHUKA. BHucaHHBIE M ONMCAHHBIE
OKPYKHOCTH IIPABUJIBHOTO MHOT'OYT'OJIbHUKA.

['eomerpuueckue npeodpazoBanus. [lonstue o paBeHcTBe Guryp. IloHsTHE O IBMKEHUH: OCeBas U LEHTpaJIbHAsI CUMMETPUH, apajiesIbHbINA
nepeHoc, noBopot. [lonsTre o nogoOuu GUryp u roMOTETUH.



[TocTpoeHus ¢ MoMoOILIBI0 LUPKYJIA U JUHENKU. OCHOBHBIE 33/1a4i HA IOCTPOEHUE: JIEJIEHUE OTPE3Ka I0M0jaM; IIOCTPOEHUE YIIa, PaBHOTO
JAaHHOMY; TOCTPOCHHUE TPEYroJbHUKA MO TPEM CTOPOHAM; MOCTPOCHHE MEPHEHIUKYISpa K MPSMOU; MOCTPOCHHE OMCCEKTPHUCHI yTIia; JeliCHHE
OTpE3Ka Ha 71 PABHBIX YaCTEM.

Pemenue 3a1a4 Ha BBIYHCIICHHE, I0KA3aTEIBCTBO M IOCTPOEHHUE C UCIIOIB30BAaHHEM CBOWCTB U3yYCHHBIX QUTYP.

N3mepenue reomeTpuyecKux BeJn4nH. J[nuHa otpeska. PaccrosiHue ot Touku 10 npsiMoi. PaccTosiHue Mexly napajielIbHBIMU IPSMBIMH.

IlepumeTp MHOIOYTOJIBHHKA.

JlnHa OKpY>KHOCTH, YUCJIO T, JIMHA YT OKPYKHOCTH.

I'panycHas mepa yriia, COOTBETCTBUE MEXAY BEIMYMHOM LIEHTPAIBHOTO yIila U JNIMHOM IYT'M OKPYKHOCTH.

[TonsitTue momaau 1ockux ¢uryp. PaBHOcocTraBneHHble U paBHOBesnukHe ¢urypbl. Ilnomanes mnpsmoyronbHuka. Ilnomanu
napajuiesiorpaMma, TpeyrojabHuka u Tpaneuuu. [nomans MmHOroyronsauka. [lnomans kpyra u niomans cekropa. COOTHOLIEHHE MEXY ILIOIAIIMU
Mo00HBIX Uryp.

Pemienue 3a1a4 Ha BBIYHUCIICHUE U JIOKA3aTEIbCTBO C UCIIOIB30BAHUEM U3YUYEHHBIX (hopMyiI.

Koopaunarel. YpaBHenue npsamoil. KoopannaTel cepenunsl oTpe3ka. @opmysa pacCTOSHUS MEXKIY IABYMs TOUYKaMH IIOCKOCTH. Y paBHEHHE
OKPYKHOCTH.

BexTopsl. [[nrHa (Moayib) BekTopa. PaBeHcTBO BekTopoB. KomnmnHeapHsie BekTopbl. KoopanHaTel BeKTOpa. Y MHOKEHUE BEKTOPA HA YHUCIIO,
CyMMa BEKTOPOB, Pa3JI0KEHHE BEKTOPA I10 IBYM HEKOJIJIMHEApHBIM BeKTopaM. CKalsipHOE MPOU3BECHIE BEKTOPOB.

TeopeTnko-MHOXKeCTBeHHbIe MOHATHA. MHOXECTBO, JJIEMEHT MHOXKECTBA. 3aJlaHu€ MHOMKECTB IEPEUUCICHUEM 3JIEMEHTOB,
XapaKTepUCTHUeCKUM cBOIcTBOM. [TonMHOkecTBO. OOBEAMHEHNE U IEPECEUEHNE MHOMKECTB.

DJieMeHThI JIorukM. OnpeneneHre. AKCHOMBI U TeopeMbl. JlokazaTenbcTBo. JloKka3aTenbCcTBO OT MPOTHBHOTO. Teopema, oOpaTHast JaHHOM.
IIpumep 1 KOHTpIIpUMED.

[ToHsATHE O PaBHOCUIBHOCTH, CIIEAOBAHUM, YIOTPEOICHUE JIOTHYECKUX CBSI30K eCiu ..., MO ..., 8 MOM U MOAbKO 8 MOM clydae, JTOTHUECKUe
CBA3KHU U, UTU.

I'eomeTpus B ucropuyeckom pazpuruu. Ot 3emiemepus k reometpud. [Tudarop u ero mkona. ®anec. Apxumen. Iloctpoenne npaBUIbLHBIX
MHOTrOyrofnsHUKOB. Tpucekuus yria. KBagpatypa kpyra. Y nsoenue kyo6a. Mcropus uucna nt. 3omotoe ceuenue. «Hauana» EBknuaa. JI. Ditnep. H.M.
Jlo6aueBckuii. cTopust naroro nocryara.

N300peTenne Meroja KOOPAMHAT, MO3BOJISIONIETO MEPEBOAMTH I'eOMETpHuecKue 00beKThl Ha s3bIKk anreOpel. P. Jlekapt u II. depwma.
IIpuMepsl pa3IuyHBIX CUCTEM KOOPAMHAT HA IJIOCKOCTH.



1)
2)
3)
4)

5)
6)
7)
8)
9)

Koppexunonnas padora ais gerei ¢ 3I1P

OoJIbIIle BpEMEHHU Ha 3aKpEIUICHUE MaTepuana.

aKTyaM3alus 3HaHUH 110 OTIOPEe MPU BOCIIPOU3BEICHHUH,

Heo0Xo/IMMa ajanTaius o0beMa 1 XapakTepa y4eOHOro MaTepraia K Mo3HaBaTeIbHbIM BO3MOXKHOCTAM ydamuxcs ¢ 3[1P.

y4eOHBII MaTeprall IPENoTHOCUTH HEOOIBITUMH MOPIUSIMH, YCIOXKHSS €r0 MOCTEIIEHHO, U3bICKMBAThH CIIOCOOBI aIaNTalluU TPYIHBIX
3a[[aHI/If/'I, HCKOTOPLIC TCMBI JaBaThb KaK O3HAKOMUTCIIbHBIC

MTOCTOSTHHOE ITOBTOPEHUE MPOMICHHOTO MaTepuaa

BBITIOJIHSIIOT 33JIaHUsI 110 AropuTMy (00pasity)

BBIITOJHAIOT 3aaHUA C OIIOPHBIM KOHCIICKTOM, ITAMATKH.

KOHTPOJIbHBIE paOOTHI BHIAOTCS B TECTOBOM (opMme.

Hcnonp3oBare HarsqHble TocoOust. CTpOUTh pelieHre 3aa4 Mpy IMOCTOSHHOM OOpAIICHUH K HATISAHOCTH — PUCYHKAM H YePTEIKaM.

10) (O3HAKOMHTEIBLHO JaTb TCMBI: «TeOpeMBI Hn A0Ka3aTClIbCTBO. AKCI/IOMH», ((I[OKaSaTeJ'ILCTBO OT IPOTHBHOI'O», «CYH_IGCTBOBaHI/IC u

€IMHCTBEHHOCTh MEPHEHAUKYIApa K npsaMon», «Merox reomerpudeckux mect», «Teopema danecay, «3MeHEeHHME TPUTOHOMETPUUYECKHUX
GbyHKIMA TpU BO3pacTaHUU yriaay, «DopMyIbl JUisl paguyCcOB BIUCAHHBIX W OMHCAHHBIX OKPY>KHOCTEH MPaBUIBHBIX MHOTOYTOJHHUKOB,

«YpaBHEHHE NPAMOI», «/[BrkeHne», «CBONCTBA JBIKECHUSI.

11) YMEHBIIUTh KOJUYECTBO YacCOB Ha HN3YUCHUC TCM: «OCHOBHEIE 3ala4yi Ha IOCTPOCHHUEC C IMOMOLIBIO HHUPKYIISL U HHHeﬁKH)), ((I[eKapTOBBI

KOOPAWHATHI Ha IIJIOCKOCTU», «Pemnienue TPEYTrOJIbHUKOBY, ((HOI[O6I/IG (I)I/Il"yp».

12) 3 mporpaMmbl ClielyeT UCKIFOUUTD pa3en « DIIEMEHTBI CTEPEOMETPHUI.

13) BeicBOOOAMBIIIECS YaChl HCITOIL30BaTh Ha PEIICHUE 3a/1a4 U IIOBTOPCHHUE.



IIl. TemaTH4yecKoe JIaHUPOBAHUE

TemaTtudeckoe IUNIAaHUPOBAHUE PCAIM3YET OAMH M3 BO3MOXHBIX IIOAXOAJOB K PACHpCACIICHUIO H3ydacMOro marepuajlia I10 yLIC6HO'

MCTOAUYCCKUM KOMIUICKTAM 11O I'COMETPUH, BBITYCKACMbIM H3AATCJIbCTBOM «HpOCBeH_IeHI/Ie», HE HOCHUT 0053aTEILHOIO XapaKkTepa U HEC UCKIIHOYACT

BO3MO>XHOCTEN MHOTO paCIpeielIeHHs] COAECPKAHMUSL.

B npuMepHOM TeMaTH4eCKOM ILIAHUPOBAHUU PA3ZECIIBI OCHOBHOI'O-COAEPIKAHUS 110 T€OMETPUM PA3BUThI HA TEMBI B XPOHOJIOTMM UX U3YYECHHUS

10 COOTBETCTBYIOIIUM YUEOHUKAM.

Oco0EHHOCTBIO IIPUMEPHOI'0 TEMATHYCCKOI'O INIaHUPOBAHUS ABJISACTCA TO, YTO B HEM COACPKHUTCA OIMMCAHHUE BO3MOKHBIX BUJOB ACATCIbHOCTU

ydamuxcsa B IIPOLOECCE YCBOCHHUA COOTBETCTBYIOILICTO COACPIKAHMA, HAIIPABJICHHBIX Ha JOCTHXKCHHUEC IIOCTABJICHHBIX ueneﬁ O6y‘IeHI/I5[. 9T0
OPHUCHTHUPYCT YUYUTCII Ha YCHIICHUC ACATCIBbHOCTHOI'O MOAX0Aa B 06y‘IeHI/II/I, Ha OpraHu3anuro pasHoo6pa3H017I y‘IC6HOI71 JCATCIIbHOCTH, OTBanIOIHeﬁ

COBPCMCHHBIM IICUXOJIOIO-II€JarOort4€CKMM BO33PCHHUAM, HA UCIIOJIb30BAHHC COBPCMCHHBIX TEXHOJIOTHH.

JI.C. Aranacsan, B.®. bByry3os, C.b. Kagomues u ap.

Koanuec
Cozlepslcalme TBO XapaKTepI/ICTI/IKa OCHOBHBIX BUI0B A€ATECJIBHOCTHN yqe}mlca
MarTepHaJa
qgacoB
7 Kaacc
OOBACHATD, UTO TAKOE OTPE30K, JIy4, YroJl, Kakue (PUryphl Ha3bIBAIOTCS PABHBIMU, KaK CPAaBHUBAIOTCS U
I/ISMepSII-OTCH OTpe3KI/I n yT.]'ILI, YTO TAaKOC rpa):[yc n rpanyCHa;I Mepa yrna, KaKOﬁ yTOJ'I HA3bIBACTCA Hp}IMLIM, TyTIBIM,
HaanLHLIe OCTpBIM, pa3BépHYTI>IM, qTO TAKOC CepeI[I/IHa OTpGSKa )41 6I/ICCCKTpI/Ica yrna, KaKHe er'II)I HaA3bIBAKOTCSI CMCXKHBIMU U
Te€OMETPUUIECKHUE 134 KaKue BEPTUKAIBHBIMU; (POPMYIHPOBATh U 0OOCHOBBIBATH YTBEPKACHUS O CBOMCTBAX CMEXHBIX U BEPTUKAIbHBIX
CBCACHUA er'IOB; O6’[>$ICH$[TB, KaKHue HpHMHe HaA3bIBAKOTCS HepHeH,Z[I/IKYJ'I}IpHBIMI/I; (I)OpMYJ'II/IpOBaTB n 06OCHOBBIBaTB
YTBEPKACHUE O CBOWCTBE JABYX MPSIMBIX, IEPIEHAUKYISIPHBIX K TPEThEW; N300paXkaTh U pacrlo3HaBaTh yKa3aHHbIE
HpOCTCfIIJ.IHG (bHTypBI Ha qepTexcaX; pemaTb 3aJa4u, CBA3aHHBIC C OTUMU HpOCTCﬁH.IHMH (I)I/Il" ypaMI/I
OOBsCHATD, Kakas (GUTypa HA3bIBACTCS TPEYTOJILHUKOM, YTO TAaKOE BEPIIMHBI, CTOPOHBI, YTJIbI U IEPUMETP
TpeyrojbHUKa, KaKOH TPEYroJbHUK Ha3bIBAETCSl PABHOOEIPEHHBIM M KaKOH paBHOCTOPOHHUM, KaKU€ TPEYTOJIbHUKU
HA3bIBAKOTCA PaBHBIMHU, I/I306 aAXKaTh U pacClIiO3HaBaTh HA 4CPTCKaAX TPCYI'OJIbHUKH U UX J3JICMCHTBI, (POPMVYJIUPOBATH
Tpeyromsmexn 19 4 p ; p p p pey ; bopmymnp

U JI0Ka3bIBaTh TEOPEMBI O MPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB; OOBSICHATh, YTO HA3bIBAETCS MEPIEHAUKYIISIPOM,
MIPOBEAEHHBIM U3 TaHHON TOYKH K JAaHHOH NMpsIMOM; (OpMYJIMPOBaTh U JOKa3bIBATh TEOPEMY O EPIEHIUKYISPE K
MPsIMOI; 00BACHATh, KAaKH€ OTPE3KH Ha3bIBAIOTCS MEMAHON, OMCCEKTPUCON U BBICOTON TPEYTOJIbHUKA;




(dbopMynHpoBaTh U JOKa3bIBATh TEOPEMBI O CBOWCTBAX paBHOOEIPEHHOIO TPEYroJIbHUKA; pellaTh 3a/1a4H,
CBSI3aHHBIE C MPU3HAKAMU PABCHCTBA TPEYTOJLHUKOB U CBOWCTBAMU PABHOOCAPEHHOTO TPEYTOIHHUKA;
(bopMyIupoBaTh OMpEEICHNE OKPYKHOCTH; OOBIICHSITH, YTO TAKOE LIEHTP, PAINyC, XOpJa U JTUAMETP OKPY>KHOCTH;
peaTh MpoCTeHINe 3aJa4i Ha OCTPOeHHE (TIOCTPOCHUE YTila, PABHOTO JAaHHOMY, IIOCTPOEHUE OMCCEKTPHUCHI YyTIa,
MIOCTPOCHUE MEPIICHIUKYISIPHBIX MPIMBIX, TOCTPOCHUE CEPEANHBI OTPE3Ka) U OoJiee CI0KHbIC 3aJauH,
WCIIONB3YIOUIUE YKA3aHHBIE TPOCTEUIINE; COMTOCTABIISATh MOJIYYSHHBIN pe3yIbTaT C YCIOBUEM 3a/1a4u;
aHAJIM3HPOBATH BO3MOXKHBIE CIIydau

®opmynupoBaTh ONpeAeICHUE NapaIJIeIbHBIX MPSIMBIX; OOBSICHATH C IOMOIIBIO PUCYHKA, KAKHE YTIIbI,
00pa30oBaHHbIE NIPH NIEPECEUEHUH JIBYX MPSAMBIX CEKYILEH, Ha3bIBAIOTCA HAKPECT JIEXkKAIUMU, KaKH1e
OJTHOCTOPOHHUMH U KaKHU€ COOTBETCTBEHHBIMU; ()OPMYIIUPOBATH U JOKA3bIBATh TEOPEMBI, BRIPAKAIOIINE TPU3HAKU
[apajyIeNIbHOCTH JIBYX IPSAMBIX; OOBSICHATh, YTO TAKOE aKCHOMBI T€OMETPUHU U KaKHe aKCUOMBI YK€
HCIOJIb30BAJIMCh paHee; (OopMYyIUPOBaTh aKCUOMY NapaslIeNIbHbIX IPSIMBIX U BHIBOJAUTD CIIEJICTBUS U3 HEE;

HapaHHeJ'IBHBIG 13 q (I)OpMy.TII/IPOBaTB H JOKa3bIBATb TCOPEMBI O CBOMCTBaxX mapayiCJIbHbIX IIPSAMBIX, O6paTHLIe TCOPEMaM O IMPpHU3HAKaX
Hp?[MBIe HapaJIJIeHI)HOCTI/I, CBJA3AaHHBIX C HaerCT JIeXKamuMu, COOTBETCTBEHHBIMU 1 OI[HOCTOpOHHI/IMI/I yTJIaMI/I, B CBA3H C
3TUM 06’LHCH5{TB, 4TO TAKOC YCJIIOBHC U 3aKIIFOUYCHUC TCOPEMBI, KaKasd TCOPEMa HA3bIBACTCA O6paTHOﬁ 10
OTHOIICHUIO K IIElHHOfI TCOPEMC, O6"I>$ICH$ITI), B UEM 3aKJIFOYAETCA MCTOJ J0Ka3aTCIbCTBA OT IIPOTHBHOT'O:
(I)OpMy.TII/IPOBaTB H JOKa3bIBATb TCOPCMbI 06 yriiax ¢ COOTBETCTBCHHO IapaJUICIIbHBIMU U NNCPIHCHANUKYIISAPHBIMA
CTOpOHaMI/I; HpI/IBOI[I/ITI) HpI/IMCpBI HCIIOJIB30BaHUA 3TOIr0 METOA4, pemaTb 3aJa4U Ha BBIYHCIICHUEC, JOKA3aTCJIILCTBO
" IIOCTPOCHUC, CBA3AHHBIC C IIAPAJIJICIIbHBIMU ITPAMbBIMHA
@opMyIHMpPOBATh U JOKA3bIBATh TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA U €€ CIEACTBUE O BHEIIHEM YIJIE
TPEYTroJIbHUKA, ITPOBOJUTH KJ'IaCCI/I(i)I/IKaI_[I/IIO TPECYTrOJIbHUKOB 110 yIJIaM; (I)OpMy'J'II/IpOBaTB " JOKa3bIBaTh TECOPEMY O
COOTHOIIEHUSAX MEX1Yy CTOPOHAMU U YIJIaMU TPEYroJibHUKa (IIPsIMOE U 00paTHOE YTBEPKICHHUS) U CIEICTBUS U3
COOTHOH.ICHI/IH Heé, TEOPEMY O HCPABCHCTBE TPCYTOJIbHUKA, (I)OpMy.]'II/IpOBaTB " TOKa3bIBaTh TCOPEMBI O CBOICTBaxX IIPAMOYTOJIBHBIX
MEXy CTOPOHAMU U 20 4 TPEYrOJIbHUKOB (MPSAMOYTOJIBHBIN TPEYTOIbHUK C yrioM 30°, MpU3HaKK paBEHCTBA MPSMOYTOJIbHBIX
yrilaMH TPEYTOJILHUKOB); (hOPMYyITUPOBATh ONPEAEICHUS PACCTOSHUS OT TOUKHU J0 MPSAMON, pAaCCTOSHUS MEXKIY
TpeerJ'II)HI/IKa HapaJ'[J'ICJ'H)HBIMI/I pr[MI)IMI/I; pemaTL 3aJa4l Ha BBIYHCIICHUA, 10Ka3aTCIBCTBO U HOCTpOCHI/IG, CBJA3aHHBIC C
COOTHOHMICHUAMHU MECKAY CTOPOHAMH U YIJTIaMU TPECYT'OJIbHUKA U PACCTOAHUCM MCKAY MMapaJlJICIbHBIMU ITPAMbBIMU,
HpI/I H€O6XO)II/IMOCTI/I HpOBO}II/ITB 110 XOI[y pCHIeHI/ISI JOITOJIHUTCIIBHBIC HOCTpOCHI/Ifl, COITIOCTABJIATH HOHy‘IeHHBIfI
PE3YIbTAT C YCJIIOBUEM 3a/lavl, B 3a/1a4aX Ha INIOCTPOCHUC NCCIICIOBATH BO3MOKHBIC CITydan
IToBTOpEeHNe 34
Hmozo 68 u
8 Knacc
qCTLIpCXyTOJ'H:HI/IKI/I 14 O6T>5[CH}ITB, 9TO TAKOC JIOMaHas, MHOT'OYT'OJIbHUK, €TI0 BCPIINHBI, CMC)KHBIC CTOPOHBI, IWArOHaJIu, I/I306pa)KaTB 158




pacro3HaBaThb MHOTOYTOJIbHUKU HA YepPTeKax; MOKa3bIBaTh 3JIEMEHThl MHOTOYTOJIbHUKA, €0 BHYTPEHHIOIO U
BHEIIHIOIO 001acTH; (POPMYIHUPOBATH OMPEIENICHHE BBITYKIOI0 MHOIOYTOJIbHUKA; M300paXkaTh U paclo3HaBaTh
BBIITYKJIbIE U HEBBIITYKJIbIE MHOIOYTOJIbHUKHU; (POPMYIUPOBATh U JOKA3bIBaTh YTBEPKIECHHUS O CYMME yIJIOB
BBIITYKJIOT'O MHOTOYTOJIbHUKA U CYMME €r0 BHEIIHUX YIJIOB; OOBACHATH, KAKHE CTOPOHBI (BEPILNHBI)
YeThIPEXYTOJbHUKA HAa3bIBAKOTCS IPOTUBOIIOIOKHBIMU; (OPMYJIMPOBATh ONPEAEICHHS TapajiieorpaMma,
Tpamnenuy, paBHOOCAPEHHON U MPSIMOYTOJIBHOM Tparnenuii, npsMoyroibHUKa, poM0a, KBapara; H300paxarb U
pacro3HaBaTh 3TH YEThIPEXYTOJbHUKHU; (OPMYJINPOBATh U JOKA3bIBaTh YTBEPXKACHUs 00 UX CBOWCTBAX U
IIpU3HAKaX; peuaTh 3a/1a4i Ha BBIUKUCIEHHE, JOKA3aTEIbCTBO U IOCTPOEHUE, CBA3aHHbBIE C STUMU BUAAMU
YeTHIPEXYTOIBHUKOB; OOBSACHITH, KAKKE JIB€ TOYKU HA3BIBAIOTCSI CHMMETPHYHBIMU OTHOCUTEILHO MPSIMOM (TOUKH),
B KaKoM ciy4ae (purypa Ha3plBaeTCsi CHMMETPUYHON OTHOCUTENBHO MPSIMOM (TOYKH) U YTO TaKOE OCh (LIEHTP)
CUMMETpPUHU (UTYPBI; TPUBOAUTE TIPUMEPHI HUTYP, 00JIATAIONINX OCEBOH (LIEHTPAIBHOW) CHMMETPHUEH, a TaKKe
IIPUMEPHI OCEBOM M LIEHTPAJIbHOM CUMMETPHH B OKpY’Karollel Hac 00CTaHOBKE

Ilnomane

14

OOBACHATD, KaK MPOU3BOJIUTCS U3MEPEHHE UIOIaIed MHOTOYTOJIbHUKOB, KAKHe€ MHOTOYTOJIbHIUKH HA3bIBAIOTCS
PAaBHOBCIUMKHNMU U KAKUC PaBHOCOCTABJICHHBIMU, q)OpMy.HI/IpOBaTI) OCHOBHBIE CBOMCTBA Hnomaneﬁ 1 BBIBOJAUTH C UX
MOMOIIBIO (POPMYIIBI ILIOMIACH MPAMOYTOIbHUKA, apajieorpaMMa, TPEyroJibHUKa, Tparenuu; GopMyIupoBaTh
Y JIOKa3bIBaTh TEOPEMY 00 OTHOIICHHUH IUIOIIAJICH TPEYTroJbHIUKOB, UMEIOIIUX IO PABHOMY YTITy; ()OPMYIHPOBATh U
noka3biBaTh TeopeMy [Iudaropa u o6patHyro eif; BBIBOAUTH Gpopmyiny ['epoHa 1uist miiomaan TpeyroabHUKa; peiaTh
3aJla4u¥ Ha BBIYMCIICHHUE U JOKA3aTelIbCTBO, CBSI3aHHBIC ¢ JopMyiaMu TUIONIa e u TeopeMoii [Tudaropa

IloxoOHBIE
TPEYrOJIbHUKU

19

OOBACHATH MOHATHE PONOPLIUOHAIBHOCTH OTPE3KOB; (HOPMYIUPOBATh ONpPEIEICHUs IOJOOHBIX TPEYTOJIbHUKOB U
kod(purmenta moaoous; GopMyIupOBaTh U T0Ka3bIBATh TEOPEMBI: 00 OTHOIICHUH TLIOMIAIeH TTOA00HBIX
TPEYTOJIbHUKOB, O MPU3HAKaX NOJ00Ms TPEYTrOJIbHUKOB, O CPETHEH JTMHUN TPEYTOJIbHUKA, O IEPEeCeUeHN N MeUaH
TPEYroJbHUKA, O MPOMOPLUOHAIBHBIX OTPE3KaX B MPSIMOYTOJIbHOM TPEYTOJbHUKE; 00BACHATh, YTO TAKOE METO/]
1no/100us B 3a/1a4ax Ha MOCTPOCHUE, U PUBOAUTH MPUMEPBI IPUMEHEHHUS 3TOTO METO/1a; OOBACHATH, KaK MOKHO
MCII0JIb30BaTh CBOMCTBA MMOJ00HBIX TPEYTOJILHUKOB B U3MEPUTENBHBIX Pa00Tax Ha MECTHOCTH; OOBSACHATH, KaK
BBECTH MOHATHE TOA00MS U1 IPOU3BOIBHBIX (DUTYp; (POPMYIUPOBATH ONpPENEIeHNE U ILTIOCTPUPOBATh MOHITUS
CHHYCa, KOCUHYCa U TaHI'€HCa OCTPOTO YIjla MPSIMOYTOJbHOTO TPEYroJbHUKA; BHIBOJIUTH OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO U 3HAUECHHUS CUHYCa, KOCUHYCa U TaHreHca Juist yraos 30°, 45°, 60°; pemars
3aJ1a4uM, CBA3aHHbIE C MOJ00MEM TPEYTOJbHUKOB, /JIs1 BBIYMCIICHNS 3HAU€HUI TPUTOHOMETPUYECKUX (YHKIUI
HCI0JIb30BAaTh KOMIIBIOTEPHBIE IPOTPAMMBI

OKpyXHOCTb

17

HccnenoBaTh B3aMMHOE PacroIoKeHUE MPSIMOI U OKPYKHOCTH; (POpMYJINPOBATh ONPEeIeHE KacaTeIbHOM K
OKPY>KHOCTH; (OPMYJIMPOBATh U JOKa3bIBaTh TEOPEMBI: O CBOMCTBE KacaTelIbHOW, O PU3HAKEe KacaTelbHO, 00
OTpe3Kax KacaTeJIbHbIX, IPOBEAEHHBIX U3 OJHON TOUKH; (DOPMYIUPOBATH MOHSATHS LIEHTPAIILHOT'O YIJIa U TPagyCHOM
MEpBI IYT'H OKPYKHOCTH; (POPMYIHPOBATH U TOKA3bIBATH TEOPEMBL: O BIIMCAHHOM YTJIE, O IPOU3BECHUN OTPE3KOB
nepeceKaromuxcs Xopa; GopMyJInpoBaTh U JOKa3bIBATh TEOPEMBI, CBA3aHHbIE C 3aMeUaTEIbHBIMU TOYKAMU
TPEYroJIbHUKA: 0 OMCCEKTPUCE YITIa U, KaK CJIEACTBHE, O IIepeceueHNH OMCCEKTPHUC TPEYTOJIbHHUKA; O CEPEIUNHHOM




NEPIEHANKYIIAPE K OTPE3KY U, KaK CJIEJCTBHE, O IIEPECEUCHUN CEPEANHHBIX MEPIEHUKYIISIPOB K CTOPOHAM
TPEYroJbHHUKA; O TIEPECEUYCHUH BBICOT TPEYTOJIbHUKA; (OPMYINPOBATH ONPEACTICHHS OKPY>KHOCTEH, BIMCAaHHON B
MHOT'OYTOJIbHUK ¥ OIIMCAaHHOW OKOJIO MHOTOYTOJIbHUKA; (POPMYIMPOBATh U JI0OKa3bIBATh TEOPEMBI: 00 OKPYKHOCTH,
BITMCAHHOH B TPEYTrOJbHUK; 00 OKPY)KHOCTH, OITUCAHHOM OKOJIO TPEYrOJIbHUKA; O CBOMCTBE CTOPOH OMUCAHHOTO
YeThIPEXYTOJbHUKA; O CBOMCTBE YIJIOB BIIMCAHHOI'O YETHIPEXYTOJIbHUKA; PEIIAaTh 3aJjaul Ha BEIYUCIICHHE,
JI0Ka3aTeJIbCTBO U MIOCTPOEHUE, CBA3aHHbIE C OKPYKHOCTHIO, BIMCAHHBIMU U OIIMCAHHBIMU TPEYTOJIbHUKAMHU U
YeThIPEXYTroJbHUKAMH; UCCIIE0BATh CBOMCTBA KOH(MUTYpaILMii, CBI3aHHBIX C OKPYKHOCTBIO, C TOMOILBIO
KOMIIBIOTEPHBIX NIPOrpaMM

[ToBTOpEHME.

44
Pewenue 3anau
Hmozo 68 u
9 knacc
IToBTOpeHue kypca
24
3a 8 Kiace
®opMyIMpoBaTh ONPEAEIECHUS U UIUTFOCTPUPOBATH MOHITUS BEKTOPA, €r0 JUIMHBI, KOJUIMHEAPHBIX U PABHBIX
Bexroph! 84 BEKTOPOB; MOTMBHPOBAThH BBE/ICHUE NMOHATUN U JEHCTBUM, CBA3aHHBIX C BEKTOPaMH, COOTBETCTBYIOLIMMH
IIpUMEpPaMH, OTHOCSIIUMUCS K (PU3MUECKUM BEKTOPHBIM BEJIMYMHAM; IPUMEHATh BEKTOPHI U IEHCTBUS HaJl HUMU
IIPU PELICHUU T€OMETPUYECKHX 3314
OOBACHATH U WILTIOCTPUPOBATH MOHATHUS NPSIMOYTOJIBbHOM CUCTEMBI KOOPJMHAT, KOOPJAUHAT TOUYKH U KOOPJUHAT
Meton koopAMHAT 10u BEKTOPA; BHIBOJUTH M UCIOIB30BATh IPU PEIICHUH 3a/1a4 (JOpMYJIIbl KOOPIUHAT CEPEIUHbI OTpe3Ka, JIUHBI BEKTOpa,
paccTosiHUS MEX]y IByMsl TOUKaMH, YpaBHEHHS OKPY>KHOCTH U IPSIMOH
CooTtHomeHus DopMyIMpOBaTh U WIUTHOCTPUPOBATH ONPEJEIICHUS CHHYCA, KOCUHYCA, TAHT€HCA U KoTaHreHca yriios ot 0 1o 180°;
MEX]ly CTOPOHAMU BBIBOJIUTH OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO U (POPMYJIbI IPUBEACHUS; POPMYIUPOBATH U TOKA3hIBATh
U yTJIaMU TEOPEMBI CUHYCOB M KOCUHYCOB, IPUMEHSTh UX MIPU PELIEHUN TPEYrOJIbHUKOB; OOBACHATH, KaK UCIIOIb3YIOTCS
TPEYrOJIbHUKA. 114 TPUTOHOMETpHUECKHE (OPMYIIBI B U3MEPUTEIBHBIX paboTax Ha MECTHOCTHU; (POPMYJIMPOBATh ONPEEIICHUS yria
CkanspHoe MEX]y BEKTOpaMH U CKaJISPHOTO POU3BEIEHUSI BEKTOPOB; BHIBOJUTH (POPMYITY CKaJISIPHOTO MPOU3BEACHUS Yepe3
MIPOU3BEICHNE KOOpPJMHATHI BEKTOPOB; (POPMYJINPOBATh U 00OCHOBBIBATh YTBEPK/IEHUE O CBOICTBAaX CKaJISIPHOIO MPOU3BE/ICHUS;
BEKTOPOB VICII0JIb30BATh CKAJSIPHOE MPOU3BEEHUE BEKTOPOB IIPU PELICHUH 3a/1a4
dopMyIHpoBaTh ONpeAeeHUE MPAaBUILHOIO MHOTOYTOJIbHUKA; (DOPMYJIUPOBATh U JOKA3bIBaTh TEOPEMBI 00
OKPY>KHOCTSIX, OIIMCAHHOMN OKOJIO IPABHJIBHOTO MHOT'OYTOJIbHMKA U BIIUCAaHHOM B HETO; BHIBOJUTH U UCIOJIb30BaTh
JlnHa OKpyXHOCTH 194 (GopMyIIbI ISl BBIYUCIIEHUS TUIOMIAM MPaBUIBLHOIO MHOTOYTOJIbHUKA, €T0 CTOPOHBI U pauyca BIIMCAHHOU

U TJIOILIA/Ib KpyTa

OKPY’KHOCTH; PCIIATh 3aJa4 Ha TOCTPOCHUC NPABUJIbHBIX MHOTOYT'OJIBHUKOB, O0BACHATL IOHATHSA JJINHBI
OKPY>KHOCTHU U IINIOIIAAXW KPpyra, BEIBOAUTH (bOpMy.]'H)I JJId BBIYUCIICHUA OJIMHBI OKPYXHOCTH W JJIMHBI YyT'H,
IJI0IaJIN Kpyra u rmjiomain KpyroBoro CEKTopa, IpuMCEHITL 3THU (pOpMy'J'ILI IpU pCHICHUH 3a1a4




O6T>$ICH$ITB, YTO TaKO€ OTO6pa}KeHI/Ie IUIOCKOCTH Ha ce0s ¥ B KAKOM CJIyda€ OHO Ha3bIBACTCA IBUKCHUEM
IIJIOCKOCTH, 06’]351CH51TB, YTO TaKOC 0CCBasA CUMMCTpPUA, ICHTPAJIbHAA CUMMCTPUS, HapaJIJICJIBHHﬁ EepeHOC U

JBrxeHus 64 MIOBOPOT; 0OOCHOBBIBATH, UTO 3T OTOOPAKEHHUSI IIJIOCKOCTH Ha ce0sl SIBJISIFOTCS IBH)KEHUSIMU; OOBSICHATH, KAKOBA
CBSI3b MEXKIY ABM)KEHUSAMHU U HAJIIOXKEHUSIMU; UJUTFOCTPUPOBATh OCHOBHBIE BUJIbI IBUKEHUI, B TOM YHUCIIE C
ITOMOIIBK0 KOMITBIOTEPHBIX POrPAMM
OOBACHATDH, UTO TAKOE MHOTOTPAaHHUK, €r0 TpaHu, péOpa, BEPIINHBI, TUArOHAIHN, KAKOH MHOTOTPAHHUK HA3bIBACTCS
BBIYKJIBIM, YTO TaKO€ N-yrojibHas mpu3Ma, e€ OCHOBaHUS, OOKOBBIE I'paHu U OOKOBBIE pEOpa, KaKkas mpusmMa
Ha3bIBAETCS MPSAMOI M Kakasi HAaKJIOHHOM, YTO TaKO€ BHICOTA IPU3MBI, KaKasi IpU3Ma Ha3bIBAETCs
napajulesIenuIeIoM 1 KaKkoil mapaienenuie]] Ha3blBaeTcsl IPSIMOYTOJIbHBIM; (POPMYIUPOBATH U OOOCHOBBIBATD
YTBEPXKIECHUS O CBOWCTBE AMAroHael napauieenurena i 0 KBagpare AMaroHaau MpsMOYIrojIbHOTO
napajuiefienunena; 00bACHATh, UYTO Takoe 00BEM MHOTOTPAHHUKA; BBIBOAUTH (C MOMOIIBI0 npuHIHna Kaanbepn)
bopMyiry 00bEMa IPAMOYTOIBHOTO TIApaJUICIICTUIIEeIa; O0BACHATH, KAKOH MHOTOT'PaHHUK HA3bIBACTCS MHUPAMUION,
HavanbHsbie YTO TaKOE€ OCHOBAaHUE, BEPILIMHA, OOKOBBIEC I'paHu, OOKOBBIE PEOpa U BHICOTA MTUPAMU/IBI, KaKasi MUpaMHuaa

CBEICHUS U3 84 HA3bIBAETCS MPABMILHOM, YTO TaKoe anodemMa MpaBIIbHONW THPAMHIBL, TIPUBOAUTE POpMYITy 00BEMa MUPAMUIBI;

CTEPEOMETPUU OOBSICHATH, KAKOE TEJI0 HA3bIBACTCS IMIUHAPOM, YTO TAKOE €r0 OCh, BHICOTA, OCHOBAHUS, paanyc, O0KoBas
MOBEPXHOCTh, 00pa3yroIne, pa3BépTka OOKOBOW MOBEPXHOCTH, KAKUMH (YOPMYJIaMH BBIPAXKAIOTCS 00BEM U
Io1a1b OOKOBOM MOBEPXHOCTH HUIUHAPA; OOBSACHATH, KAKOE TEJIO0 HA3bIBAETCSI KOHYCOM, YTO TaKOE€ €ro OCh,
BBICOTa, OCHOBaHKE, OOKOBAsI IOBEPXHOCTH, 00pa3yroIne, pa3BEpPTKa OOKOBOM MOBEPXHOCTH, KAKUMHU (DOPMYITaMU
BBIpaXKaIOTCS 00BEM KOHYCA U IJIOMAAb OOKOBOM MOBEPXHOCTH; OOBACHATH, KaKas MOBEPXHOCTh Ha3bIBACTCS
cdepoit 1 KaKoe TEJI0 Ha3bIBAETCs IIapOM, UTO TaKOE Pauyc U AuaMeTp cdepsl (1apa), KakuMu GopMysiaMu
BBIpXKAIOTCS 00BEM I1apa U Tioaab chepsl; M300paxarh U paclo3HaBaTh HA PUCYHKAX MPU3MY,
napajuieJienunes1, NupaMuay, IIKHIP, KOHYC, IIap

006 akcromMax 24

TJIAHUMETPUHI

IToBTOpEHHE. 9y

Pemenne 3amau
Hroro 68 u




YMK JI.C. Atanacsin, B.®. byry3oB, C.b. Kagomues u ap.

7 RJ1acc
Ne Copeprkanue marepuana KonunuectBo yacos KonTposbhbie
paboThI
1 HavanpHble reoMeTpUUECKUE CBEACHUS 13 1
2 TpeyrosbHUKN 19 1
3 [TapannenbHble npsMble 13 1
: COOTHOIIICHHS MEX/Ty CTOPOHAMH M YTJIaMHU TPEYroJIbHUKA 20 1
5 [ToBTOpEeHUE 3
Bcero 68 yacoB 4
8 kiacce
Ne Coneprxkanue Marepuana KonmuectBo wacos KoHntposnbnbie
paboThI
1 YeTbIpexyrojJbHUKH 14 1
2 [Tnomane 14 1
3 [Tono6HbBIE TPEYTrONbHUKH 19 1
4 OKpy>KHOCTb 17 1
5 [ToBTOpEeHue 4
Bcero 68 yacos 4
9 kJaacc
No Copep:xanue MaTepuasa KomuuecTBo vacoB KonTponbHbIe
paboThI
1 Bekropst 8 1
2 10 1

Mertoa koopauHat




3 11
CooTHoIIEHNS MEX 1y CTOPOHAMHU U YIJIaMH TPEYroJIbHUKA.
CkansipHO€E NTPOU3BEAECHNUE BEKTOPOB

4 Jnuna okpyxHoctu. [Inomanes kpyra. 12

5 JBr>xeHue 6

6 HavanbHble cBeleHUsT U3 CTEPEOMETPUU 8

7 006 akcuoMax IJIaHUMETPUU 2

8 [ToBTOpEHUE 11

9 68 yacoB

Bcero




