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INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpus Kak OJMH M3 OCHOBHBIX Pa3/e/IOB LIKOJIBHOM MAaT€MAaTHKH, UMEIOIUN CBOEH LENbIO
o0ecreynTh M3ydeHHe CBOHCTB M pa3MepoB (pUTyp, WX OTHOLICHWH M B3aMMHOE PACIIOIOXKEHUE,
OMMPAETCS Ha JIOTMYECKYIO, JOKA3aTelIbHYI JIMHHUIO. L[eHHOCTh HM3ydeHus reoMeTpud Ha YpOBHE
OCHOBHOTO 001ero oOpa3oBaHHs 3aKIlOYaeTcs B TOM, 4YTO OOYYaroIIMICs YYWUTCS MPOBOJIUTH
JIOKa3aTEJIbHBIE PACCYXIEHHs, CTPOUTh JIOTMUECKHE YMO3AKIIIOUEHHUs, JO0Ka3blBaThb HCTUHHbBIC
YTBEPKACHUS U CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH PACCYXKICHUSI «OT IPOTHUBHOIOM,
OTJIMYATh CBOICTBA OT MPU3HAKOB, (POPMYIUPOBATH OOPATHBIE YTBEPHKACHHUS.

Bropoii nienbro n3ydeHuss reOMETpUM SBJISETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA MPU PELICHUU
KaK MaTeMaTHUYeCKMX, TaK M [PaKTUYECKUX 3a/ay, BCTPEYAIOUIUXCS B pEaJbHOM JKU3HU.
OOyuaronmiicsi TOHKEH HAYYUTHCS OMPEACTUTh TeOMETPUUYECKYI0 (PUTYPY, OIHCATh CIIOBAaMH JTAaHHBIN
4epT&X WIM PHUCYHOK, HAWTH IUIOIMIAAh 3€MENIbHOTO YYacTKa, PacCYUTaTb HEOOXOIUMYIO JUIMHY
OINITOBOJIOKOHHOTO Ka0elss Uik Tpedyembie pa3Mephl rapaxka Ajisi aBTOMOOHIIA. ITOMY COOTBETCTBYET
BTOpas, BBIUMCIMTENbHAS JIMHUS B M3ydeHUM TreomeTpuu. llpu pemieHunm 3agad MpakTH4YECKOIO
Xxapakrepa o0Oyd4aromMiics YYUTCS CTPOUTh MaTE€MaTHUYECKHE MOJEIN pealbHbIX JKU3HEHHBIX
CUTYaLU, IPOBOAUTH BBIUMCICHUS U OLIEHUBAThH aJI€KBATHOCTD MOJIYYEHHOTO PE3YJIbTATA.

Kpaiine BaxHO mOoA4YEpKUBATh CBSI3U F€OMETPHUH C IPYTHMMH Y4eOHBIMU MpeIMeTaMi, MOTUBHUPOBATH
WCTOJIB30BATh ONPEACTICHUS TEOMETPUYECKUX (UTYp M TOHSATHHA, JEMOHCTPUPOBATh IPUMEHEHHUE
MOJTyYCHHBIX YMEHUH B ()M3MKE W TEXHUKE. DTH CBSI3M HamOoJjee spKO BUAHBI B TeMax «BekTops»,
«TpuroHomerprueckue COOTHOLIEHUY, «Meroa koopauHaT» u «Teopema Iudaropay.

VYuebHblit kypc «l'eomeTpusi» BKIIOYAET CJENYIOIIME OCHOBHBIE pa3JeNibl COAEPIKAHUS:
«["'eomeTpuueckue QUTrypsl U X CBOMCTBa», «M3MepeHHe T€OMETPUUYECKUX BEIUYUHY, «JleKapTOBBI
KOOpPJMHATHI Ha IMIIOCKOCTNY, «BekTopbly, «/IBuxkenus miockoctny», «IIpeobpazoBanus mogoous».

Ha usyuenne yue6HOro xypca «I'eomerpusi» orBoautcs 204 vaca: B 7 kinacce — 68 yacoB (2 yaca B
Hezento), B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).



COJAEP)KAHUE OBbYYEHUA

8 KUIACC
UYerslpéxyronsuuku. llapamnenorpamm, ero mnpu3sHakd W CBOMCTBA.  YacTHele — ciydau
napajuiesiorpaMmoB  (IpSMOYTOJIBHUK, pPOMO, KBaJpar), UX MPU3HAKUM U CBOWCTBA. Tpameuus,
paBHOOOKas Tparenus, e€ CBOMCTBa U Npu3Haku. [IpsiMoyrosbHas Tpaneuus.
Meton ynBoenus Menuanbl. LlenTpanbHas cummerpuss. Teopema @aneca U Teopema o
IIPOIOPLIMOHAJIBHBIX OTpE3KaXx.
CpenHue TMHUM TPEyTroiabHUKA U Tpaneuuu. L{eHTp macc TpeyroiabHuKa.
[TonoGue TpeyrosbHUKOB, Ko duiment moaodus. [Ipuznaku nmogodus TpeyrobHUKOB. [I[puMeHeHne
o100US IPH PEIICHUH MPAKTUYECKHUX 3a/1a4.
CpoiictBa mmomaaeli reomerpudyeckux Quryp. @DopMmynsl Aus  IUIOMANM  TPEYTOJIbHUKA,
napajuienorpamma, pom0Oa u tpanernuu. OTHOIIEHUE IO MOA0OHBIX QUTYP.
Boruncnenue minomazei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOM Oymare.
Teopema [Iudaropa. Ilpumenenne Teopemsr [Tudaropa npu pemeHun NpaKTAYECKUX 3a1ad.
CuHyc, KOCHMHYC, TaHI€HC OCTpOro yrjia MpsIMOYTOJIBHOIO  TpeyrojibHukKa. (OCHOBHOE
TPUTOHOMETPHYECKOE TOXAeCTBO. Tpuronomerpuueckue GpyHkuuu yrios B 30, 45 u 60°.
Brnucannble U LIEHTpajIbHBIE YIJIBI, YIOJ MEXAY KacaTelbHOW M XOpAOW. YTIIBI MEXAY XOpJaMu U
CeKyllMMHU. BrucaHHble M ONUCaHHBIE YETHIPEXYTOJbHUKHU. B3auMHOE pacnojiokeHue ABYX
okpyxHocTel. Kacanue okpyxHocTeit. OOImiue kacareabHbIe K JBYM OKPYKHOCTSIM.

9 KJIACC
Cunyc, xocunyc, tanreHc yriaoB or 0 mgo 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
®opMyIbl TPUBEICHHUS.
Pemenune tpeyronsHukoB. Teopema KOCMHYCOB U TeopeMa CHHYCOB. PellleHre nmpakTHuecKux 3aaad ¢
HCIIOJIB30BAHHUEM TCOPEMBI KOCUHYCOB U TCOPEMEBI CUHYCOB.
[IpeobpazoBanue momoo6us. [lomobre COOTBETCTBEHHBIX 3JIEMEHTOB.
Teopema o mpousBeIeHUH OTPE3KOB XOPJI, TEOPEMBbI O TMPOU3BEIEHUHN OTPE3KOB CEKYILUX, TEOpEMa O
KBaJ[paTe KacaTelbHOM.
BexTop, miMHa (MOAYib) BEKTOPA, COHANpPABIEHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO HaIpPaBIIEHHBIE
BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaIlH HaJ BEKTOpamH. Pa3zmoxkeHue
BEKTOpa IO JIBYM HEKOJUIMHeapHbIM BekTopaM. KoopauHatbl BekTOpa. CKajsipHOE HpPOM3BEACHUE
BEKTOPOB, IPUMEHEHHE JJIs1 HAXOXKICHUS JUTUH U YTJIOB.
JlexapToBbl KOOpAMHATHI HA IUIOCKOCTH. YPAaBHEHUs MPSMOM M OKPYXHOCTH B KOOpPJIMHATAX,
IepECeYECHNE OKPYKHOCTEN U NMPAMBIX. MeTO KOOpAUHAT U €ro NPUMEHEHNE.
[IpaBunbHBIE MHOTOYrONbHUKM. JlnMHa oOKpyxkHOCTH. ['pamycHas u paauaHHas Mepa yIua,
BBIUUCIIEHHUE JUIUH AYT OKpykHOCcTeH. [nomanp kpyra, cekropa, cerMeHTa.
JIBuKeHHs] TUIOCKOCTH W BHYTPEHHHE CHMMETpUM (uryp (3s1eMeHTapHble MpeACTaBICHUS).
[TapannensHbiii iepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbBTATbBI OCBOEHHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPHS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI
JInYHOCTHBIE Pe3yJbTAaThl OCBOCHHS IIPOrPaMMbl y4eOHOTO Kypca «['eoMeTpusi» XapaKTEePU3YIOTCS:
1) naTprnoTnyecKoe BOCIIUTAHUE:
NPOSIBJICHUEM HHTEpeca K MPOLUIOMY M HACTOAILIEMY POCCHUMCKONM MaTeMaTUKH, EHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHUSAM POCCUHUCKUX MATEMAaTUKOB M POCCHUMCKOM MaTeMaTUYECKOW IIKOJbI, K
HCITOJI30BAHUIO ITHX JOCTIKCHUM B IPYTrUX HayKaxX W MPUKIATHBIX chepax;
2) rpasKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:
TOTOBHOCTBIO K BBHITIOJTHEHHIO O0S3aHHOCTEH TpaskJaHUHA ¥ peaTH3aliy ero MpaB, MPEICTABICHHEM O
MaTEMATHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH, MPOIETYp
rpa)xJIaHCKOro 00IecTBa (HampuMmep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXIEHHUIO 3TUYECKUX
mpo0sieM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM AOCTHKEHHMH HayKH, OCO3HAHHEM Ba)XHOCTU
MOPAJIbHO-ITUYECKUX MPUHIIMIIOB B IEITEIILHOCTH YUEHOTO;
3) TpyAoBO€E BOCIMTAHME:
YCTaHOBKOM Ha AaKTMBHOE Yy4yacTUE€ B PEIICHMM MPAKTHUYECKUX 337ad MaTeMaTU4YeCKOu
HaIlpaBJIEHHOCTH, OCO3HAaHWEM BAXXHOCTH MaTEMaTHYECKOro OOpa30BaHMsI Ha MPOTSIKEHUU BCEH
KHU3HU JJI1 YCIEUTHOW NPo(ecCHOHAIILHON AEATENhbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMCHHIA,
OCO3HaHHBIM BBHIOOPOM U TMOCTPOCHHEM HWHIWBUIYAIILHOW TPACKTOPUU OOpa30BaHUS U KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;
4) 3cTeTHYECKOEe BOCTIMTAHME:
CIIOCOOHOCTBIO K HSMOILMOHAIBHOMY M JCTETHYECKOMY BOCHPHITHIO MAaTeMaTHYECKUX OOBEKTOB,
3a/1a4, peleHui, pacCyKIeHNH, yMEHHUIO BUJIETh MaTeMaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;
5) HEHHOCTH HAYYHOI0 TO3HAHUA:
OpHUEHTAIle B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HBIX MpPEJCTaBIEHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKAa, MPUPOABI U OOIIEeCTBa, MOHUMAaHHEM MAaTeMaTHYeCKOW HayKu
Kak c@epbl YelIOBEUECKOW MACSATENBbHOCTH, OSTAloB €€ pPa3BUTUS W 3HAYUMOCTH [JISl Pa3BUTHS
[UBWJIN3AIMU, OBJIAJICHUEM S3BIKOM MAaTEMaTUKH M MaTeMaTHYeCKOW KYJIbTYypOH Kak CpeICTBOM
MMO3HAHMS MUPA, OBJIAJCHUEM MPOCTEHIIIMMU HAaBBIKAMU UCCIIE0BATENIbCKOM 1ESITEIbHOCTH;
6) ¢usnueckoe BocnMTaHUE, (OPMHUPOBAHHE KYJIbTYPbl 310POBbSI M 3MOLMOHAJIBLHOIO
0J1aronosyyus:
TOTOBHOCTHIO IPUMEHSITH MaTEMAaTHYECKUE 3HAHUSI B MHTEPECAX CBOETO 37]0POBbS, BEICHUSI 37J0POBOTO
oOpa3a >XU3HU (370pOBOE MHUTAHHWE, COATAHCHPOBAHHBIM PEXUM 3aHITUA M OTIbIXa, PEryispHas
¢dusnueckas aKTUBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHHEM CBOETO IMpaBa Ha
OImMUOKY ¥ TAKOTO e TpaBa APYroro 4eIoBeKa;
7) 3Ko0JI0rMYecKoe BOCIIMTAHME:
OpHUEHTAIlMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUU NI pElIeHus 3a7ad B 00JaCTH COXPAaHHOCTH
OKpY’Karollled cpejbl, IUIAaHUPOBAHMS TOCTYNKOB M OLEHKA HX BO3MOXHBIX MOCIEICTBUM st
OKpY’KaIoIeH Cpebl, OCO3HAHUEM TJIOOATBHOTO XapakTepa SKOJOTUUYECKHX MpoOJeM M MyTed uX
peLICHHUS;
8) amanTanus K N3MEHAIUMCS YCJI0BUSIM COIMATbHONW M NPUPOIHOM Cpeabl:
FOTOBHOCTBIO K JICUCTBHSIM B YCJIOBHSIX HEONPEACIEHHOCTH, TMOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO ACATEIbHOCTh, B TOM YUCJIE YMEHHUE YUUTHCS Y APYTUX JHOJICH,
mpuoOpeTaTh B COBMECTHOM JCATEIHPHOCTH HOBBIE 3HAHUSI, HABBIKM M KOMIIETEHIIUN U3 OMBITA IPYTUX;



HEOO0XOIMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM 4Hcie (HOPMYIMPOBATH UIACH, IMOHATHS,
rUnoTe3sl 00 OObEKTax U SABICHHUAX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HABaThb JAE(UIMTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHMPOBATH CBOE Pa3BHUTHUE;

CIIOCOOHOCTBIO OCO3HaBaTb CTPECCOBYIO CUTYAllMIO, BOCIHPHUHHMATh CTPECCOBYIO CHUTYAIMIO Kak

BBI3OB,

TpeOylomMii  KOHTpMEp, KOPpPEKTUPOBAaTh IMPUHUMAEMble pEHIeHUs U JeiCTBUS,

(GbopMyIHUpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
bazoBble Jjornyeckue JeicTBUSA:

o BBISIBJIATh M XapaKTEpU30BaTh CYILECTBEHHbIE NMPU3HAKU MAaTEMaTHUECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXNy TOHATHAMHU, (OPMYIHUPOBATH OIpPEACIICHUS TTOHSATHA,
YCTaHABJIMBATh CYIIECTBEHHBIN IMPHU3HAK KIACCH(PHUKALWK, OCHOBAHHS Ui OOOOIICHUS H
CpaBHEHMsI, KpUTEPUU IPOBOJUMOI0 aHAIN3a,

o BOCIIPUHUMATh, ()OPMYIIHPOBATH U NPEOOPA30BBIBATH CYXICHUS: YTBEPAHUTEIBHBIC H
OTpHLIATENIbHBIE, €IUHUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE;

o BBISIBJISITH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NMPOTUBOpEUNs B (paKTax,
JAHHBIX, HAOJIOJCHUAX U YTBEpXKIEHHMX, MpenjgaraTb KpPUTEPUM JJs  BBIABICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

o JieNaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX U HMHAYKTHBHBIX
YMO3aKIIIOYEHNH, YMO3AKIIIOUEHUH 10 aHAJIOTHH;

o pa3buparh Jl0Ka3aTeIbCTBA MaTEeMAaTUYECKUX  YTBEp)KIACHUH (IpsMble U OT
MIPOTUBHOT'0), MPOBOJUTh CAaMOCTOSITENHO HECJOXKHBIE JI0Ka3aTeIbCTBA MaTEMaTHUYECKHUX
(hakToB, BRICTpanBaTh apryMEHTAIUIO0, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh
COOCTBEHHBIE PACCYX/ICHUS;

. BBIOMpaATh CIOCOO pelieHus y4eOHOH 3anauM (CpaBHHMBAaTh HECKOJIBKO BapHUaHTOB
pelieHusi, BbBIOMpaTh Haubojee NOAXOAAUIMH C Y4ETOM CaMOCTOSTENIBHO BBIJCIEHHBIX
KpUTEPUEB).

ba3oBble nccienoBarejbcKue AeiCTBHUA.

° UCIONIb30BaTh  BOMPOCHI  KAaK  MCCIENOBATENbCKUN  HMHCTPYMEHT  IO3HAHUS,
(dbopMyJIIpOBaTh BOMPOCH], (UKCHPYIOIIAE IPOTHBOPEUNE, MPOOIIEMYy, CaMOCTOSTEIHLHO
yCTaHAaBIMBaTh HUCKOMOE U JaHHOEe, (OPMUPOBATH THUIOTE3Y, apPTyMEHTHUPOBATh CBOIO
MMO3UIIHIO0, MHEHUE;

° MPOBOANUTh IO CAMOCTOSITENIbHO COCTaBJICHHOMY TIUIaHY HECIOXKHBIM JKCIEPUMEHT,
HEOOJBIIOE WCCIEOBAHUE [0 YCTAHOBIEHHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTY COOOi;

° camMoCTOSITeNbHO  (hopMynupoBaTh 000OIIEHUST ¥  BBIBOJABI MO  pe3yiabTaTaMm
MPOBEEHHOTO HAONIOCHUS, WCCIICJIOBAHMS, OIICHHBATh JIOCTOBEPHOCTH TOJYYSHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIIICHMIA;

° MIPOTHO3UPOBATH BO3MOXKHOE PA3BHUTHE IPOIIECCA, a TAK)KE BBIABUTATH MPEIOJIONKCHUS
0 €ro pa3BI/ITI/II/I B HOBBIX YCJIOBI/ISIX.

Pabora ¢ nnopmanmeii:

° BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOYHOCTH WH(POPMAIUH, TAaHHBIX, HEOOXOIUMBIX
JUISL pELIEHU 3a1a4U;



. BBIOMpPATh, aHAJIM3UPOBATh, CHUCTEMATH3HPOBATh W HHTEPIPETHPOBATH WH(POPMALIUIO
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHUS;

. BBIOMpATh GOpMY MpeacTaBIeHHUS HHPOPMALIMU U WIUTFOCTPUPOBATH peIlacMble 3a/1aun
CXeMaMHU, AuarpaMMaMH, HHOH TpaduKoil ¥ UX KOMOMHAIMSIMU;
o OLIEHUBATh HaI&KHOCTh MH(OPMAIMK MO KPUTEPUSAM, HPEAIOKECHHBIM yUYUTEIEM WIN

c(hOpMYyIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:
o BOCIPUHUMATH U (OPMYIHPOBATH CYXKIACHHSI B COOTBETCTBUU C YCIOBUSIMU U LIEISIMHU
oO1IeHHusl, SICHO, TOYHO, TPAMOTHO BBbIpaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MHCbMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS IO XOJIy pEIICHUs 3aJauyd, KOMMEHTHPOBATh IOJYYCHHBII
pe3yJibTarT;
. B XOJIe 00CYKIICHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOI TeMBI, TPOOJIEMEI,
pelaeMoil 3a1aum, BHICKAa3bIBaTh MIEU, HAlleJIEHHbIC Ha MOMCK PEILICHHs, COTIOCTABISITh CBOU
CYXACHHSI C CYKICHHUSIMH APYTUX YYACTHUKOB JHaiiora, 0OHApYUBATh Pa3IMuUe U CXOJICTBO
MO3UIUH, B KOPPEKTHOU (hopMe (HOpMyIHpPOBATh PA3HOTIACHS, CBOM BO3PAKEHUS;
o MIPEJICTABIATh PE3YJbTAThl PELICHUS 3a/a4H, SKCIIEPUMEHTA, HCCIEA0BaHUS, TPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUICHHS C YY€TOM 3a4ad MPE3CHTAlMH |
0COOEHHOCTEH ayTUTOPHH;
o MMOHUMAThH U UCTIOJIL30BaTh IPEUMYIIECTBA KOMAHHON Y WHINBHIyaTbHOU PaOOTHI IIPH
pelIeHNN y4eOHBIX MaTEMaTHICCKHX 33]1aY;
o MPUHUMATH 11eJIb COBMECTHOW JEATENbHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHOM
paboThI, pacmpenensT BHIbI PaldOT, TOTOBAPUBATHCSA, OOCYXKIATh IMPOIECC W PE3ysbTaT
paboTel, 00001IaTH MHEHUS HECKOJIBKUX JIIOJIEH;
. y4acTBOBaTh B TPYNIOBBIX (hopMax paboThl (00Cyk1eHUsI, 0OOMEH MHEHHUSIMH, MO3TOBbIE
IITYPMBl ¥ JPYTHUE), BHIOIHATH CBOIO YacTh PAaOOTHI M KOOPIMHUPOBATH CBOM JIEHCTBUS C
JAPYTUMH 4JIEHAMH KOMAaHJbl, OIIEHWBATh KAayeCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO
KpuTepusiM, chOpMYJIMPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUS.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA

Camoopranusauus:
. CaMOCTOSITENILHO COCTaBJATh IUIAH, aJTOPUTM peIIeHus 3agaud (WM ero 4acTh),
BBIOMpATh CIIOCOO pelIeHus ¢ YYETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUN ¢ y4ETOM HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:

o BJIAJIeTh CHOCO0aMM CaMOIPOBEPKH, CAMOKOHTPOJIS MpoLecca M pe3yibTaTa peleHus
MaTeMaTUYECKOU 3a1a4H;
. MPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HMKHYTh IPH PELICHHUH 3a/]1a4d, BHOCUTh

KOPPEKTUBBl B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAMICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

. OLICHUBATh COOTBETCTBUE pe3yibTaTa AESTEIbHOCTU MOCTABICEHHON LIETU U YCIOBHSIM,
OOBSICHATh TPUYMHBI JTOCTHKEHUS WM HEJOCTHIKEHHS LeJH, HaXOAUTh OIIMOKY, JaBaThb
OLICHKY IPUOOPETEHHOMY OIIBITY.



INPEJIMETHBIE PE3YJIBTATDBI

K xoHiy o0y4yeHus B 7 KJjiacce 00y4JarOnIUiiCs MOTYYHT CICIYIONINE MPEAMETHBIC PE3yIbTaThI:
Pacnio3naBare H3ydeHHBIE TE€OMETPHUECKHE (UTYpPBI, ONPENENATh HX B3aUMHOE DPACIOJIOKEHHE,
n300paxaTh reoMeTpuueckue GUrypbl, BBIIOJIHATH YEPTEXKU IO YCIOBHIO 3adauu. M3mepAarsb
JIMHEWHBIE U YIJIOBbIE BEJIMYUHBL. Pemiars 3a1aun Ha BBIYUCIEHUE JUIMH OTPE3KOB U BEJIMYKH YTJIOB.
Jlenatb rpyOyr0 OLIEHKY JMHEWHBIX W YIJIOBBIX BEJIMYUH MPEIMETOB B PEaJbHOM >KU3HHU, Pa3MEPOB
PUPOJHBIX 00BEKTOB. Pa3nnyare pa3mMepsl 3TUX 00BEKTOB MO MOPSIKY BEIIMUHHBI.

CTpouTh 4epTexku K FEOMETPUUECKHUM 3a7a4aM.

[lonb30oBaTbcs NpHU3HAKAMH PABEHCTBA TPEYIOJbHHUKOB, WCIIONb30BaTh MPU3HAKM U CBOWCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEIICHUH 3aj1ad.

[IpoBOANTB JIOTMYECKHUE PACCYKACHUS C UCIIOJIBb30BAHUEM T€OMETPUIECKUX TEOPEM.

[lonb30BaTbcs MPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJbHUKOB, CBOWCTBOM MEIUAHBI,
MPOBEAEHHON K TUIIOTEHY3€ IPSIMOYTOJIBHOIO TPEYTrOJIbHUKA, B PEIIEHUH T'€OMETPUUYECKUX 3a]1a4.
OnpenensaTh MapasieNbHOCTh NPSAMBIX C MOMOIIbIO YIVIOB, KOTOpble 00pa3yeT ¢ HUMHU CEKyIas.
Onpenensts napaienbHOCTh IPSIMBIX C TIOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK OJHOM IpPSIMOMN
110 TOYEK APYrou MpsSMOH.

Pemats 3amaun Ha kieTyaroit Oymare.

[IpoBOaUTH BBIYMCIIEHUS UM HAXOAWUTH YHUCIIOBbIE U OYKBEHHbBIE 3HAUEHMS YIJIOB B I€OMETPUUYECKUX
3a/la4yax C HCIOJIb30BAHMEM CYMMBI YIJIOB TPEYrOJBHMKOB M MHOTOYIOJIBHUKOB, CBOWMCTB YIJIOB,
00pa30BaHHBIX MPU MEPECEUCHHH JBYX MapalIeNbHBIX MPSAMBIX ceKyllel. Pemarh mpaktuyeckue
3a/1a4M Ha HaXO0XJICHUE YTJIOB.

Brnagerp moHATHEM TE€OMETPUYECKOrO0 MeCTa TOYEeK. YMETh ONpeleNsTh OUCCEKTpPHUCY yIriia Hu
CEpEIMHHBIN TEPIEHIUKYIISIP K OTPE3KY KaK FTEOMETPUYECKHE MECTA TOUEK.

DopMynMpOBATH ONPEAEICHUS OKPYKHOCTH U KPyra, XOpAbl U JUaMeTpa OKPYKHOCTH, IOJIb30BATHCS
UX CBOWCTBaMHU. Y METh IPUMEHATH 3TH CBOKCTBA IIPU PEILICHUU 3a7au.

Brnagers NoHATHEM ONUCAaHHOM OKOJIO TPEYroJIbHUKA OKPYXHOCTH, YMETh HAaxXOOUTh €€ LIEHTP.
[Tonb30BaTbes GakTaMu O TOM, UTO OMCCEKTPUCH] YITIOB TPEYTOJIbHUKA [IEPECEKAIOTCS B OIHOM TOUKE,
1 O TOM, 4YTO CEPEAMHHBIC TEPIEHAUKYIISPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OHOU TOYKE.
Bragers moHsATHEM KacaTENbHOM K OKPYXHOCTH, IIOJIB30BaThCs TEOPEMOM O NEPIEHIUKYJISIPHOCTU
KacaTelbHON U paguyca, NPOBEAEHHOIO K TOUKE KaCaHU.

[Tonb30BaThcs MNPOCTEMIIUMU TE€OMETPUUYECKMMH HEPAaBEHCTBAMM, MOHMMAaTh HX MPaKTUYECKHM
CMBICIL.

[IpoBOANTH OCHOBHBIE TEOMETPUYECKUE IIOCTPOEHUS C ITIOMOIIBIO UPKYJIS U JINHEHKH.

K xoniy oO6ydyenus B 8 kiacce o0yJaronuiics MoyquT CICIYIONTUE TTPEIMETHBIE PE3yIbTATHI:
Pacmo3naBaTte OCHOBHEIE BH/IbI ‘—IeTI)IpéXYFO.]'H)HI/IKOB, HUX JJIEMCEHTHI, IIOJIB30BATHCA HX CBOUCTBaMU
MIPU PELLIEHUH T€OMETPUUYECKUX 3a/1ay.

[IpumeHsTh CBOKCTBA TOYKU MIEPECEUCHHSI METUAH TPEYroJIbHUKA (IIEHTPa Macc) B PEIICHUH 3a/1ad.
Biamers moHATHEM CpelHEW JIMHUKA TPEYroJIbHUKA WM TpAlClMH, NMPUMEHATh HX CBOMCTBA IIPH
peumieHny  reoMmeTpuueckux  3amad. [lomb3oBatbesi  Teopemoint  @Pameca U TEOpEMOHM O
MNPpONMOPHUOHAJIBHBIX OTPE3KaX, IPUMCHATD UX IJIS pCHICHUSA NPAKTUYCCKUX 3a/1a4.

[TpumeHsATH PU3HAKH 11O100MS TPEYTOIBHUKOB B PEIIEHUN TEOMETPUUECKUX 3a/1a4.

[Tomp3oBatbes Teopemoit [Tudaropa aist pemieHus: reoMeTpUIECKUX U MpaKTUYecKux 3amaq. CTpouTh
MaTEeMaTHYeCKyl0 MOJEJIb B MPAKTUYECKUX 3aJadyax, CaMOCTOSITENIbHO JeNlaTh YepTEX U HaXOAUTh
COOTBCTCTBYIOIIUC AJIMHBI.



Branete NOHATUSMH CHHYCAa, KOCUHYCAa W TaHI'€HCA OCTPOro yIya MpsSMOYTOJIBHOTO TPEYrOJbHHUKA.
[Tonb30BaTbCst 3STUMHU MOHATUAMHU JJIs1 PELICHUS PAKTUYECKUX 3aa4.

Boraucnare (pa3nmu4HbIMUA CIIOCOOAMH) TUIONIAAb TPEYTOJIbHUKA U IJIOMIATH MHOTOYTOJIBHBIX (HUTYp
(monB3ysich, re HE0OXOAUMO, KaIbKYISATOpoM). [IpuMeHATh MOJydYEeHHbIE YMEHUSI B NPAKTHUYECKHUX
3a/1ayax.

BrageTs NOHATHUAMM BIIMCAHHOIO U LIEHTPAJIBHOTO YIJIA, UCIIOIb30BATh TEOPEMBI O BIMCAHHBIX YIJIaX,
yriaax MexIy XopaaMu (CeKyllMMM) M yIJIE MEXIy KacaTelIbHOM W XOpJAOW MNpU pelIeHUuu
reOMETPUUYECKUX 3ajau.

Brnagetp MOHATHEM  ONMCAHHOIO  YETBIPEXYTOJIBHUKA, IPUMEHATh CBOWCTBA  ONMCAHHOTO
YEeTHIPEXYTOJIbHUKA ITPU PELICHUU 33]1a4.

[IpuMeHATh MONy4YEHHbIE 3HAHMS HAa NPAKTUKE — CTPOUTh MaTeMaTU4YeCKHUE MOJENU i 3ajad
peaibHOM U3HU U TNPOBOJUTH COOTBETCTBYIOLIME BBIUMCICHHUS C HNPUMEHEHHEM MOA00US U
TPUTOHOMETPHH (IIOJIb3YSACH, TJ€ HEOOXOAUMO, KAIbKYISITOPOM).

K xon1iy 00yuenus B 9 kj1acce 00y4yaromuics MOIyduT CIEAYIONINE TPEAMETHBIC PE3YIbTAThI:

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPHIX YIJIOB, HAXOJUTh C WX IIOMOIIBIO pa3WYHbIC
3JIEMEHTHI IIPSIMOYTOJIBHOIO TPEYTOJIbHUKA («pEIIeHNE NPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaxoauTth
(c HOMOILBIO KaTbKYJISATOPA) JUIMHBI U YIJIbI U1 HeTaOIUYHBIX 3HAYSHUH.

[Tonmp30oBaTbess GopMynamMu TPUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKHM TOXKIECTBOM IS
HAXO0XKJICHHUS COOTHOIICHUI MEXy TPUTOHOMETPHYECKUMH BETHIYNHAMH.

Hcnonb3oBaTh TEOpeMbl CHHYCOB M KOCHHYCOB JUIsl HAXOXKJIEHHsS pPA3JIMYHBIX 3JIEMEHTOB
TPEYroJIbHUKA («peIIeHne TPEYTOIbHUKOBY), IPUMEHSATh UX P PEIIEHUH FeOMETPHUUECKUX 3a/1ady.
Bnagers moHsaTusMU TpeoOpa3oBaHus IMOAOOMS, COOTBETCTBEHHBIX 3JEMEHTOB IMOAOOHBIX (QUIYP.
[Tonmp30BaThbCsl CBOWMCTBAMH IMO00MS MPOU3BOJIBHBIX (PUTYp, YMETh BBIYUCIATH JJIMHBI U HAXOAWUTh
yriael y nofgoOHbIX Quryp. I[lpuMeHsTh cBOiicTBa mMOMOOMST B TPAKTHYECKUX 3aqadax. YMeETh
MPUBOANUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPYIKAIOLIEM MUpE.

[Tonp30BaTbCs TEOpEMaMU O NMPOU3BEACHUM OTPE3KOB XOpZ, O NMPOU3BEICHUM OTPE3KOB CEKYLIMX, O
KBaJpaTe KacaTeJlbHOM.

[Tomp30BaThcs BEKTOpaMH, TIOHUMATh UX T€OMETPHUYECKHH M (PU3MUECKUI CMBICIT, PUMEHITh UX B
peLIeHNH TeOMETPUYECKUX U pu3nueckux 3a1ad. [IpuMeHsTh ckalsipHOe NMPOU3BeIeHHE BEKTOPOB AJIs
HaXO0XKJCHUS JJIMH U YTJIOB.

[Tonp30BaThCs METOIOM KOOPAMHAT HA TUIOCKOCTH, MPUMEHSTH €r0 B PEIICHHH T'€OMETPHUYECKUX U
MPAKTUYECKHX 3a/1a4.

Bnaners nmoHATHAMEU NPaBUIBHOTO MHOTOYTOJbHUKA, JAJIHUHBI OKPY>KHOCTH, JUIMHBI AYTH OKPYKHOCTH
U paJiMaHHOW MepHl yIJia, YMETh BBIUMCIATH IUIOIAAb Kpyra U ero dactei. [IpuMeHsATh monyuyeHHbIe
YMEHUS B TIPAKTUYCCKUX 3a/1a9aXx.

Haxomute ocu (MM HEHTPH) CUMMETPHH (QUTYP, TPUMEHSTH JBIKEHHS TUIOCKOCTH B TPOCTEHIINX
clryyasx.

[IpuMeHsATH MONyYyeHHbIE 3HAHUS Ha TNPAKTUKE — CTPOUTh MaTeMaTWYecKHe MOJENu JUIs 3ajad
peambHOH KM3HH ¥ TIPOBOAMTH COOTBETCTBYIOIIME BBIUMCIICHUS C TpPUMEHEHHEM MOI00us |

TPUTOHOMETPHUECKUX (DYHKIMIA (IONIB3YACh, Iie HEOOXOAMMO, KalbKyISTOPOM).



8 KVIACC

N KoaunvecTBo yacoB DJIeKTPOHHbIE
[1]
11/-11 HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI B Konrpoabnsie (uupposbie)
cero padoThbI o0pa3oBaTe/ibHbIE
pecypcsbl
N bubnnorexa [{OK
1 q 12 1
CTRIPEXYTOILHIH https://m.edsoo.ru/7f417e18
5 Teopema @aneca 1 TeopemMa 0 IPOMOPIIUOHATBLHBIX OTPE3KAaX, MOA00HBIC 15 1 bubnnorexa [JOK
TPEYTOJIbHUKU https://m.edsoo.ru/7f417e18
3 [Tnomane. HaxoxaeHnue miomaeii TpeyrolbHUKOB U MHOTOYTOJIbHBIX 14 1 bubnnorexa [JOK
¢uryp. IInomanu mogo6HBIX GUryp. https://m.edsoo.ru/7f417e18
4 Teopema [Iudaropa u Havaga TPUrOHOMETPUH 10 1 ﬁ::f;;ﬁfg;gﬁﬁ f417e18
5 VYTIbl B OKpY>KHOCTH. BrivicaHHbI€ U OMHMCAaHHBIE YETHIPEXYTOJbHUKH. 13 1 Bbu6motreka [JOK
KacarenbHble k okpyxHOCTH. Kacanue okpyxHocTEN https://m.edsoo.ru/7f417e18
. bubmuoreka [IOK
0 HosToperne, 0bobmenne snanmit 4 ! https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6
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9 KJIACC

N KosmnuecTBo yacos DJIeKTPOHHbIE
[
n/-n HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI B Konrtpoasnsie (uupposbie)
cero padoThsI o0pa3oBaTte/ibHbIE
pecypcsbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U CUHYCOB. Perienue 16 1 bubnuoreka [JOK
TPEYrOJILHUKOB https://m.edsoo.ru/7f41al2c
bubnuoreka [{OK
2 [IpeobpazoBanue nonodus. MeTpuyeckue COOTHOLIEHUSI B OKPYXHOCTHU 10 1 https://m.edsoo.ru/7f41a12¢
bubnuoreka [{OK
B 12 1
3 CHTOpE! https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
4 1
JlexapToBBI KOOPAMHATHI HA TJIOCKOCTH 9 https://m.edsoo.ru/7f41a12c
5 IIpaBunbHBIE MHOTOYTOIBHUKU. [[TMHA OKPY>KHOCTH U IUJIOIIAAb KPyTa. 8 bubnnorexa [JOK
Briancnenune miomanei https://m.edsoo.ru/7f41al2c
bu6nmorexa LIOK
1
6 JBHoKCHUS IOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIIMS 3HAHUN 7 1 E::S;;ng;?ﬁﬁ f41a10c
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 6
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