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INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JelOB LIKOJIBHOM MaTEMaTUKH, UMEIOIINUNA CBOEH
LEJIbI0  00ECleYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLIEHMH M B3aUMHOE
pacrojoXKeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTCNIbHYH JUHUI0. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 0o0pa30BaHUs 3aKIOYAETCsl B TOM, YTO 00YyJarOLIHiics
YUUTCS TNPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIAECHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJHUTH
paccyXIeHUs «OT IPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, (OPMYJINPOBATh OOpaTHbIE
YTBEPKACHHUS.

BTopoil nenpro u3ydeHuss rTeOMETPUH SBISETCS UCIIONIb30BaHUE €€ KaK MHCTPYMEHTa IIPU
pPEIICHNN KaK MaTeMaTH4YECKUX, TaK M IPAKTHUYECKHUX 3a/lad, BCTPEUAIOIUXCS B pealbHOU
Ku3HU. OOydaroluiics TODKEH HAy4YMThCS OIPENEeNIUTh I'€OMETPHUECKYI0 (QUrypy, ONUCaTh
CJIOBaMHU JAHHBI 4YepTEX WIM PUCYHOK, HAWTH IUIOIIAJb 3€MEJIbHOIO Y4YacTKa, PAcCUUTaTb
HEOOXOAMMYIO [UITMHY OITOBOJIOKOHHOTO KaOenst win TpeOyeMble pa3Mmepbl Tapaxa s
aBTOMOOMJIL. DTOMY COOTBETCTBYET BTOpAs, BHIYMCIMTENbHAS JIMHUS B U3yYCHUU I'€OMETPHUH.
[lpu pemeHun 3agay  MPAKTHUUECKOrO  XapakTepa OOYyYaroIMMHCS  y4yUTCS  CTPOUTH
MaTeMaTUYeCKUe MOJENIN pEaJIbHbIX JKU3HEHHBIX CHUTyallMil, NpPOBOJUTH BBIYUCICHUS U
OLICHMBATh aJIEKBATHOCTb ITOJIy4EHHOT'O pe3yibTaTa.

KpaiiHe BaXHO NOJUEPKUBATH CBA3M T€OMETPUU C JAPYTMMHU Y4YEOHBIMHM INpEeIMETaMH,
MOTUBUPOBaTh  MCIIOJIB30BaTh  ONPEACICHHUS  TIeOMETpUYEeCKUX  (GUryp U IMOHSATHH,
JIEMOHCTPUPOBATH MMPUMEHEHHE MOJTYYCHHBIX YMEHHH B (PU3MKE U TEXHHUKE. DTHU CBSI3U Hanboee
ApKO BUJHBI B TeMaX «Bektopsl», « Tpuronomerpuyeckue cooTHoOIEHU», «MeTo KoopauHaT»
u «Teopema ITudaropay.

VYuebHblit Kypc «l'eomeTpus» BKIIOYAET CIEIYIOIME OCHOBHBIE pPa3elibl COAEPIKAHUS:
«l'eomerpuueckue ¢Gurypsl M UX CBOicTBay, «l3MepeHHe TIeOMETpUUECKUX BETUYHHY,
«/lexapToBBl ~ KOOpAWMHATBl Ha  IJIOCKOCTW», «BekTopbl», «JIBUKEHHS  IUIOCKOCTHY,
«IIpeoOpazoBanus MOJ00U».

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



COJAEP)KAHUE OBYYEHUA
7 KJIACC

HauvanpHele nmonsTus reomerpun. Touka, mpsimasi, OTpe3OK, Jiyd. Yron. Bunpbel yrios.
BeprukansHple UM CMeXHBIE yrubl.  buccektpuca yria. JlomaHas, MHOIOYTOJIbHUK.
[TapamienbHOCTh U NEPIEHAUKYISIPHOCTD IPSIMbIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeETpuH. [IpuMepbl cuMMeTprn
B OKPY’KaIOILIEM MUDE.

OcHOBHBIE TIOCTPOEHHUS C IIOMOIIBIO LMPKYIs M JuHelku. TpeyroabHuk. Beicora,
MeauaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOepeHHBII 1 PABHOCTOPOHHUHN TPEYroNbHUKH. HepaBeHCTBO TpeyronbHUKA.

CpoiicTBa M NpHU3HAKM PABHOOEAPEHHOro TpeyrojapHuka. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IpHU3HAKU MapajuieNbHbIX NpsiMbIXx. CymMMma yIjoB TpeyrojbHuUKa. BHemiHue
YIJIbl TPEYTOJIbHUKA.

ITpsimoyronbHbIN TpeyroiabHUK. CBOWCTBO MeEAMAHBl IPSIMOYTOJIBHOIO TPEYrOJbHUKA,
IpOBEAEHHOW K runoreHyse. [Ipu3Hakum paBeHCTBA NPSIMOYTOJIBHBIX —TPEYrOJbHUKOB.
[TpstMoyronbHBIN TPEYroJibHUK ¢ yrioM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JUIMHE JIOMaHOM,
TeopeMa o 0oJIbIIeM yriie U O0NblIeH CTOpoHe TpeyroyibHUKa. [lepneHIuKyIsp 1 HaKJIOHHAs.

I'eomeTpryeckoe MecTO TO4YeK. buccekTpuca yria M CEpelIMHHBIN NEPHEHAMKYISAP K
OTpE3Ky KaK FreOMETPHUUECKHE MECTa TOYEK.

OkpyXHOCTb M KpyI, XopJa M JAMaMeTp, HMX CBOiicTBa. B3amMHoe pacrnoyioxeHue
OKpYXHOCTH M npsiMoil. KacarenbHas n cexymas K OKpyXHOCTU. OKpYy»HOCTb, BIIMUCaHHAs B
yroJ. BincanHas 1 onucaHHasi OKpYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

YersipéxyronsHuku. llapamnenorpamm, ero mpusHakd M CBOMCTBA. YacTHBIE cCilydau
napauienorpaMMoB (TIPSIMOYTOJIBHUK, PoMO, KBaJpaT), UX NpU3HAaKU U cBoiicTBa. Tpamenws,
paBHOOOKas Tpamneuus, e€ cBoMcTBa U npu3Haku. [IpsimoyronbHas Tpaneuus.

Meton ynBoenuss Menuansl. LleHTpanbHas cummerpus. Teopema Paneca u teopema O
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroJabHUKA U Tpanenuu. L{eHTp Macc TpeyrosibHUKa.

[TogoGue TpeyroapHUKOB, Kod(pduimenT nomaodus. [lpusHaku mogoOus TPEyroJbHUKOB.
[TpumeHneHnne no100ust pH peIeHUH MPaKTUYECKUX 3a/1au.

CgpoiicTBa miomiaaeii reomerpudeckux ¢uryp. @opmynbl A IUIOMAAN TPEYroJbHUKA,
napaienorpaMma, pom6a u tpanenuu. OTHOIIEHHE TUIOIAAeH TOJOOHBIX (QUTYD.

Brruncnenue niomaaei TpeyroabHIKOB 1 MHOTOYTOJIbHUKOB Ha KJeTuaTol Oymare.

Teopema I[ludaropa. [Ipumenenue teopemsl Iludaropa nmpu pemeHUN MPaKTHYECKUX
3azad.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yIJla IpPSAMOYIOJBHOTO TpeyrojpHuka. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpudeckue pyHkmuu yrios B 30, 45 u 60°.

BnucanHbple M IEHTPAJIBHBIE YIJIbl, YIOJ MEXKIAY KACATEIbHOM W XOPIOH. YTIBI MEXIY
XOopAaMM UM CEeKylMMHM. BrnucaHHble W  ONMCaHHBIE UYETBIPEXYTONBHUKH. B3aumHoe



pacmoyiokeHue AByX OKpyxkHocted. Kacanme okxpyxHocteit. OOmme kacaTtelbHbIE K JBYM
OKPY>KHOCTSIM.

9 KVIACC

Cunyc, xocunyc, TaHreHc yriaoB or 0 go 180°. OcHOBHOE TPUIOHOMETPUYECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS.

Pemenne TpeyronbHukoB. Teopema KOCMHYCOB UM TeopemMa CHUHYCOB. Perienue
MPaKTUYECKHX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[Tpeo6pazoBanue nonodus. [Togodue coOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 IpOU3BENEHUN OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bektop, miuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMy HaJ
BEeKTOpaMHu. Pa3nokeHue BeKTopa 1o JByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BeKTOpa.
CkassipHO€ ITPOU3BEIECHNE BEKTOPOB, IPUMEHEHUE /111 HaX0XK/IEHUS JJIUH U YTJIOB.

JlekapToBbl KOOpAMHATHI HA IUJIOCKOCTH. YPaBHEHUS TMpPsSMOM U OKPYKHOCTU B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPSAMBIX. MeToa KOOpAUHAT U €ro IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJBHUKH. JJIMHA OKpYXKHOCTHU. ['pajlycHas u paJuaHHas Mepa yria,
BBIUMCJIEHHE JUIMH OYyT OKpykHOCTel. [lnomane kpyra, cekropa, cerMeHra.

JIBUKEeHMsI TNIOCKOCTU U BHYTPEHHHE CUMMETPHUH QUryp (31eMeHTapHbIe MPEICTaBICHNUS).
[TapannensHbiii nepenoc. [loBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

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

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOsIBIICHUEM MHTEepeca K MPOLUUIOMY U HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSIM POCCHICKHX MaTeMaTUKOB U POCCUHCKOMN
MaTEeMaTUYECKOU MIKOJIbI, K UCTIOJIb30BAHUIO ATUX JOCTHKEHUN B IPYTUX HAYKAX U MPHUKIAIHBIX
chepax;

2) rpaKIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero IMpas,
IPEJICTaBICHUEM O MaTEeMaTHYEeCKUX OCHOBAaX (IYHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO oO0IIecTBa (HampuMep, BBIOOPHI, OMPOCKHI), TOTOBHOCTBIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUYECKUM HPUMEHEHUEM JOCTHKEHUMN
HAyKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) Tpya0BO€E BOCHIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE Y4YacTHUE B PELIEHUM MPAKTUYECKUX 3a/Jady MaTeMaTU4ecKou
HANPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCeil
JKU3HU JJIs1 YCHEIIHON MpOoQecCUOHANBHON IeATEeIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M IOCTPOCHMEM WHIUBUAYAIbHOM TpPaeKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHATHIO MaTEeMAaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKI€HUIN, YMEHUIO BUJETh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMA:

OpHUEHTAIle B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOAbBI U O0OIIeCTBa, MNOHWMaHUEM
MaTeMaTUYeCKOl HayKu Kak c(depbl 4eloBEYEeCKOH MAESITEeIbHOCTH, ITAaloB €€ pa3BUTUS U
3HAUMMOCTH JJIs1 Pa3BUTHUS [IUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTEeMaTUKH U MaTeMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM NPOCTEUIIMMH HaBBIKAMU
HCCJIEIOBATEIbCKOM 1€ATENbHOCTH;

6) ¢usnueckoe BocnuTaHue, ¢QopMHpOBaHHME  KYJIbTYPbl  3A0POBbS U
3MOLMOHAJIBHOIO 0JIArONOJIYYH S :

TFOTOBHOCTBIO NPUMEHATH MAaTEMaTHYECKHE 3HAaHUS B MHTEpPEcax CBOErO 3J0POBbs,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIIbIXa, peryispHas (Qu3uyeckas aKTHUBHOCTh), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pediexcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPyroro 4elIoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTalel Ha MpUMEHEHHe MaTeMaTHYeCKUX 3HAHUM JUIs pellleHus 3ajad B obsactu
COXPaHHOCTH OKpY)KaloIlel cpefbl, IMIaHUPOBAaHUS IOCTYNKOB M OLIEHKHM HX BO3MOXKHBIX
MOCJEACTBUM Il OKpY’Karolled cpesibl, 0CO3HAHHEM TIJI00aIbHOTO XapakTepa 3KOJIOTHYECKUX
npo0JieM U yTel X pelieHus;



8) apanTanus K U3MEHAIOIMMCS YCJIOBUAM CONUAIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTHHO K IIGfICTBPIHM B YCJIOBUAX HCOHpCIICJIéHHOCTI/I, MOBBIIICHHUIO YPOBHSA cBoen
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTH, B TOM YUCJIC YMCHUC YUUTHCA Y APYTrUx
JroJiel, mpuoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU M3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHHUH, B TOM 4Hcie (HOPMYyITUPOBATh UJICH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAaI[MlO, BOCHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3naBaTe/bHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble oruueckme AeiicTBUs:

® BBIBIATh M XapaKTEPU30BaTh CYUIECTBEHHbIE MPU3HAKKM MATEMaTUYECKHMX OOBEKTOB,
HNOHATUH, OTHOLICHUH MEXAY MOHATHIMHU, (OPMYIUPOBaTH ONPEAEICHUS MOHATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKALMU, OCHOBAHUS JJIs1 0000ILEHHs U
CPaBHEHHUsI, KpUTEPUU TPOBOAMMOIO aHAJIN3A;

e BOCIPUHMMATh, (popMynupoBaThb U NPeoOPa3OBBIBATH CYXKIEHUS: YTBEpAUTEIbHBIE U
OTpHIIATENIbHBIC, CIUHIUYHBIC, YACTHBIC U 00IUE, YCIOBHEIC,

® BBIIBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTUBOpEUNUs B (aKTax,
JAHHBIX, HAOMIOACHMSIX W YTBEPKACHUAX, MpellaraTb KPUTEpUU Ui BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JleNaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JAECIYKTHUBHBIX U HHIYKTHUBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa30uparh 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEP)KIECHUHN (IIPsIMbIE U OT IPOTUBHOTO),
IPOBOJUTH CaMOCTOSATEIbHO HECIOXKHBIE JI0Ka3aTeNbCTBA MaTEeMaTHYeCKHX (DaKTOB,
BBICTPAaNBaTh apryMEHTAlLUIO, MPUBOJUTH MPUMEPbl M KOHTPIPUMEPHI, 0OOCHOBBIBATH
CcOOCTBEHHBIE PacCyXICHUS;

e BbIOMpaTh crmoco0 pemeHuss yuyeOHOHM 3anauM (CpaBHMBATH HECKOJIBKO BapHaHTOB
pelieHus, BbIOUpaTh HanboJsiee MOAXOASAIINNA C YYETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KPUTEPUEB).

ba3oBblie uccienoBaTe/bCKue A1eHCTBHA!

® CNOJB30BaThb  BONPOCHI  KaK  MCCIENOBAaTENbCKUN  WMHCTPYMEHT  IIO3HAHUS,
(dbopMynHupoBaTh BONPOCH], (PUKCUPYIOIIKNE TPOTUBOpEUHE, IPOoOIeMy, caMOCTOSITEIbHO
yCTaHaBIMBAaTh HCKOMOE M JaHHOE, (OpMUPOBATH TUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIUI0, MHEHHE;

® T[POBOJUTH IO CAMOCTOSATEIbHO COCTaBICHHOMY IUIAHY HECIOXHBIH HKCIEPUMEHT,
HEOOJIbIIOE UCCIIEIOBAHME [0 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4ecKoro
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXKY COOOH;



camMoCTOsITeNbHO  (hopMynupoBarh 00OOIIEHHMsST MW BBIBOJBI IO  pe3ylbTaTam
NPOBEAEHHOTO HAOJIONEHHS, WCCIEIOBAHUS, OLEHHWBATh JOCTOBEPHOCTH IOTYYECHHBIX
pe3yJIbTAaTOB, BEIBOJIOB U OOOOIICHHMIA;

IPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHUE MPOIIECCA, a TAK)KE BBIABHIATH IPEIIOI0KEHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTD U M30BITOYHOCTH MH(POPMALINH, TaHHBIX, HEOOXOIUMBIX IS
pelIeHNs 3a1a4H;

BBIOMpPATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh M MHTEPIPETUPOBATH WH(POPMALUIO
pa3IMYHbIX BUJOB U (DOPM MpEICTABICHHUS;

BBIOMpATh (OopMy IpeACTaBIeHUS WHPOPMAMK U WLIIOCTPUPOBATH PElIacMble 3a/1aun
CXeMaMH, AuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIMH MO KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIEM WA
c(hOpMyIMPOBAHHBIM CAMOCTOSITENIHLHO.

KoMMmyHHnKaTHBHBIE YHUBepPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

BOCIIPUHHUMATh M (OPMYIHPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSMH M IECISIMU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaThb CBOI TOYKY 3PEHHS B YCTHBIX H
NUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 1O XOAY PELICHUs 33Jaud, KOMMEHTHPOBAThH
HOJTYYCHHBIH Pe3yJIbTaT;

B X07e 00CYXKIEHUs 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOil TE€MbI, TIPOOIEMBI,
pernraeMoi 3aJa4uu, BHICKa3bIBaTh MJICH, HAIICIICHHBIC HA MMOUCK PEIICHHUS, CONOCTABISATh
CBOM CYX/ICHHSI C CYXIEHHSIMHU JPYTHX YYaCTHUKOB JMANOra, OOHAPY)KUBATh PasziIHyKe
U CXOJICTBO MO3HWIMH, B KOPPEKTHOH ¢opme (OpMYIHpPOBATH PA3HOTIACUS, CBOU
BO3PAXKCHHUS;

NPEICTaBIATh PE3YJIbTATHI PEIICHUS 3a7a4yM, SKCIEPUMEHTA, UCCIEIOBAaHMSA, MPOCKTA,
CaMOCTOSITENIFHO BBIOMpaATh (OpMAT BBICTYIUICHUS C YYETOM 3a/1ad TPE3CHTAUU U
0COOEHHOCTEH ayTUTOPUH;

MIOHWMATh M MCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHON U MHAWBUAYAILHOW pabOTHI IpH
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3ajiay;

NPUHUMATD 1I€JTb COBMECTHOHM NESTEeIHbHOCTH, IJIAHWPOBATh OPTaHU3AIUI0 COBMECTHON
paboThl, pacHpeAesTh BUAbl paboT, 10roBapuBaThCs, 00CYKIaTh MPOIECC U PE3yNbTaT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBAaTh B IPYNIOBBIX (hopMmax paboThl (00CykaeHNsI, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U IPYTHUE), BBITIOIHITH CBOIO YacTh PabOTHI M KOOPIUHHPOBATH CBOM JICHCTBHSA
C IpYT'MMH YJI€HAMH KOMaH/bl, OIEHHBATh Ka4eCTBO CBOETO BKJIaJa B OOIIUH MPOIYKT
10 KPpUTEPHSIM, CHOPMYITMPOBAHHBIM yYAaCTHUKAMHU B3aUMOCHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO COCTaBJIATh IUIaH, QJITOPUTM pelIeHus 3agaud (WIK €ro 4YacThb),
BbIOMpaTh CHOcOO pelmeHuss ¢ Y4ETOM HUMEIOIIUXCS PECYpcOB U COOCTBEHHBIX
BO3MO>XHOCTEM, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BAPUAHTBI PELIECHUI C Yy4ETOM
HOBOH MH(pOpMAIHH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



e BJAJETh CIIOCOOAMHU CAaMONPOBEPKH, CAMOKOHTPOJIA IMpoIlecca M pe3yabTara PelIeHus
MaTeMaTH4YeCKOM 3a7auM;

® TpenBUAETh TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTH IPH PEHICHHH 337a4H, BHOCHTH
KOPPEKTHUBHI B JEATEIHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJCHHBIX ONIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OICHMBAaTh COOTBETCTBHE PE3yJIbTaTa JIESATEIbHOCTH IOCTABICHHON HETU M YCIOBHSM,
OOBSICHATH MPUYUHBI JOCTHKEHHS MJTH HEIOCTHKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 7 kJacce OOydaroUmMiics MOMYYHUT CIEIYIONIUE IMPEIMETHBIE
pe3yibTaThl:

Pacnio3HaBaTh UM3ydyeHHbIE Te€OMETpUUYECKHE (UIYphl, ONpPENeNsiTh HUX B3aUMHOE
pacroyio’)keHue, HU300pakaTb I'e€OMETpUUYECKHE (UIYphl, BBIIOIHATH YEPTEXKU IO YCIOBUIO
3amaun. M3MmepATh JIMHEWHBIE W YIUVIOBBIE BEIMYMHBL. Pemare 3a1ayd Ha BBIYMCICHHUE JUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenatb rpyOyro OLIEHKY JIMHEHHBIX U YIVIOBBIX BEJIMYMH IPEIMETOB B pEAbHOW KHU3HH,
pa3sMepoB MPUPOJHBIX 00BEKTOB. PazinnuaTh pa3mMepsl ’TUX 0OBEKTOB 110 MOPAAKY BEITUYHHBI.

Ctpoutb 4epTeKH K F€OMETPUUECKUM 3a/1a4aM.

Ilonb30BaTbcs MNpPHU3HAKAMHM PABEHCTBA TPEYIOJBHHMKOB, MCIOJB30BaTh IIPU3HAKU U
CBOMCTBAa paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PEIICHUH 3a/1a4.

ITpoBOAUTH OTMYECKHUE PACCYXKIECHUS C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

Ilonb30BaTbcs MpPU3HAKAMU PABEHCTBA IPSIMOYIOJBHBIX TPEYrOJBHUKOB, CBOMCTBOM
MEIUaHbl, IPOBEAEHHOW K THUIIOTEHY3€ MPAMOYIOJIBHOTO TPEYTrOJIbHUKA, B PELICHUU
F€OMETPUYECKUX 3a/1ad.

OnpeaensaTs NapaieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpBhIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensTh NapauieIbHOCTh MPSAMBIX C TIOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JPYroy IpsiMOiA.

Pemmarp 3a1aun Ha kieT4aroit Oymare.

[TpoBOIUTH BHIYMCIEHUS M HAXOAWTh YHCIOBbIE M OyKBEHHbIE 3HAYEHHs YIJIOB B
FEOMETPUYECKMX  3aJa4aXx C  HUCIOJIB30BAHUEM CYMMBI  YIVIOB  TPEYIOJbHHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB YTIJIOB, OOpa30BaHHBIX IpH IEPECEUECHUU MABYX NapalieIbHbIX
IpsIMBIX ceKyllel. PemaTs npakTnyeckue 3a1aun Ha HAX0KJIEHUE YTJIOB.

Brnaners moHsATHEM r€OMETPHUECKOTO MECTa TOYEK. Y METh OINPeeNIATh OUCCEKTPUCY yIia
Y CEPEIMHHBIN NEPIEHAUKYIIAP K OTPE3KY KaK TEOMETPUUYECKHE MECTA TOYEK.

PopMynMpOBaTh ONPEACIICHHUS OKPYKHOCTH M KpPyra, XOpAbl U JuaMeTpa OKPYXHOCTH,
II0JIB30BATHCS UX CBOMCTBAMH. Y METh IPUMEHSTH 3TH CBOWCTBA IIPH PEIICHNH 3aau.

Bragers moHATHEM ONUCAaHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMEThb HaxXOAWTH €€
ueHTp. [loap3oBaThCcs pakTamMu 0 TOM, YTO OMCCEKTPHUCH! YIIIOB TPEYToJbHUKA MEPECEKAOTCS B
OJIHOW TO4YKE, MU O TOM, 4YTO CEpPEAVHHBIE NEPIEHAUKYISAPbl K CTOPOHAM TpPEYrOJIbHUKA
[IEPECEKAIOTCS B OJIHOM TOUKE.

Brnagerp nOHATHEM KacaTeNpHOM K  OKPY)KHOCTH, IIOJb30BaTbCsl TEOPEMOM O
MEPIEHANKYIISIPHOCTH KAcaTEeIbHOM U painyca, IPOBEAEHHOTO K TOUKE KACAHMUS.

[Tonb30BaTbCcs  NPOCTEMIIMMU TEOMETPUYECKHMMH HEpPaBEeHCTBAaMH, IOHMMATh HX
MPAKTUYECKUNA CMBICIT.



IIpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO [IUPKYJIS U TUHEHKH.

K koniy oOyuenus B 8 kJacce oOydaromuiics MOMYYHUT CJIEIYIOUIUE INPEIMETHBIC
pE3yJIbTaThL:

Pacrio3HaBaTh OCHOBHBIE BH[bl YETBHIPEXYIOJBHHUKOB, MX JJIEMEHTHI, IOJIb30BaThCA HX
CBOMCTBAMH IIPU PEIICHUN T€OMETPUYECKUX 3a/a4.

[TpuMeHsTh CBOICTBA TOUKM IEPECEUEHMs] MEJUaH TPEYrolbHMKA (LEHTpa Macc) B
pelIeHny 3aj1ay.

Bragete noHsATHEM CpelHEN JIMHUM TPEYroJIbHUKA U TPANELNH, IPUMEHITh UX CBOWCTBA
IpU pelleHun reomerpudeckux 3anad. llonb3oBaTees Teopemon daneca u Teopemoil o
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJIS PELICHUS NPAKTUYECKUX 3a/1a4.

[TpuMeHsTh IpU3HAKU 10100MS TPEYTOJIbBHUKOB B PELIEHUH F€OMETPUUECKUX 3a/a4.

[Tonb3oBatbes Teopemoi Iludaropa myis pemeHUs reoOMETPUYECKHX M MPAKTUUYECKUX
3anad. CTpOUTh MaTeMaTHYECKYH0 MOJENb B MPAKTHUYECKUX 3a/a4ax, CaMOCTOSTEIbHO JIENaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIIME JUIUHBI.

Brnagerp moHsATHSMH CUHYCa, KOCMHYCa M TaHI€HCAa OCTPOro Yyrijia MpsIMOYIOJIbHOIO
TpeyroybHUKA. [101630BaThCSA STUMHU MOHATUSAMHU IS PELLICHUS IPAKTUYECKUX 3aa4.

Bbruncnate  (pasnuyHBIME - cocoO0aMM)  IUIOHIA[b  TPEYrojJbHUKAa W IUIOHIAAU
MHOTOYTOJBHBIX Quryp (monb3ysach, TJI€ HEOOXOAUMO, KaJdbKylsiTopoMm). [lpumeHsiTh
MIOJIyYE€HHBIE YMEHHUSI B IPAKTUYECKUX 3a/1adax.

Brnanete NOHATHSAMM BOMCAHHOTO U IIEHTPAJIBHOIO YIJIA, HMCHOJb30BATH TEOPEMBI O
BIIMCAHHBIX yIJIaX, yIJIax MEXIy XOpJaMu (CeKyIIMMHU) U YIiie MeXAy KacaTelIbHOH U XOpaoi
IIPU PELICHNU T€OMETPUUYECKUX 3a/1a4.

Bragers moHsATHEM ONUCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHATh CBOICTBA ONMUCAHHOIO
YEeTHIPEXYTOJIbHUKA IIPU PELICHUU 3a/1a4.

[IpuMeHATh MONy4YeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MATEeMaTHYE€CKUE MOJECIH IS
3a/1a4 peaJbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOIUE BHIYUCICHUS C IPUMEHEHUEM MOJ00us
Y TPUTOHOMETPUH (TI0NIb3YSICh, I'7I€ HEOOX0UMO, KAJIbKYJIATOPOM).

K koniy oOyuenus B 9 kJacce oOydaromuiics MOMYYHUT CJeIylOIUe MpeAMETHbIe
pE3yJIBTaTHI:

3HaTh TPUTOHOMETpHUUYECKHE (QYHKIMH OCTPHIX VIJIOB, HAXOAUTh C HUX IOMOUIBIO
pa3IUYHbIE  AJIEMEHThl  NPSIMOYTOJBHOTO  TPEYrOJbHHKA  («pEHIeHHE MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KaNbKYJISATOpa) IIMHBI U YTl JUISI HETaOIHMYHBIX
3HAYEHUH.

[Tonb30BaTbes opMysiaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM TOXKIAECTBOM
JUISL HAXOKJICHHSI COOTHOILIEHUN MEX]Ty TPUTOHOMETPHUUYECKUMH BETUUMHAMHU.

Hcnonp30BaTh TEOPEMBbI CUHYCOB M KOCHHYCOB JUISl HaXOXJIE€HUS Pa3iIUYHBIX JIEMEHTOB
TpPEeYrojbHUKa («pEelIeHUEe TPEYroJbHUKOBY), MPUMEHITh UX MPU PEUICHUH TeOMETPHUYECKHX
3ajad.

Brnanets nonstusMu npeodpazoBaHus M0J00uUs, COOTBETCTBEHHBIX 3JIEMEHTOB MOIOOHBIX
¢uryp. [loap30BaThCsl CBONCTBAMU MOA00MS TPOU3BOIBHBIX (DUTYP, YMETh BBIYUCIATH ATUHBI U
HAXOJHUTh YIIbl Y OoJ00HBIX (uryp. IIpuMeHaTs cBoicTBa Mo100UsS B MPAKTUYECKUX 3a/1adax.
YMeTh NpUBOJUTH IPUMEPHI TOAOOHBIX QUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThcs TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOp, O MPOU3BEIECHUH OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.



[Tonmp30BaTbcst BEKTOpaMH, IMOHUMATh HMX T€OMETPUYECKHH W (U3HUYECKUH CMBICI,
NPUMEHSTh UX B PEHICHUH TEOMETPUYECKHX M (u3mueckux 3amad. [IpuMeHsTh CKaaspHOe
IIPOU3BE/ICHUE BEKTOPOB AJIs1 HAXO0XACHUS JUIMH U YIJIOB.

[lonb3oBaTbcss METOAOM KOOpPAMHAT HA IJIOCKOCTH, IPUMEHATh €ro B PELICHUH
F€OMETPUUYECKHUX U MPAKTUYECKUX 3a/1au.

Bianers moHATHAMH MPAaBUIBHOIO MHOTOYTOJbHUKA, JTMHBI OKPYKHOCTH, JUIMHBI AYTH
OKPY>KHOCTH M PpaJuaHHON MeEpbl YIJIa, YMETh BBIUMCIATH IUIOMIAAh KpPyra M €ro 4acreu.
[IpuMeHATh MOTyYEHHbIE YMEHHUS B IPAKTUYECKUX 3a7a4ax.

Haxoauth ocu (WM LEHTPBI) CUMMETpUM (GUTYp, NPUMEHSTHh ABM)KEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[IpuMeHATh MOJIy4eHHbIC 3HAHUSI HAa MPAKTUKE — CTPOUTH MATEeMaTHUYECKUE MOJECIH IS
3aJa4 peajbHON KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS C IPUMEHEHUEM MO00MS
U TPUTOHOMETPUYECKUX (QYHKIUH (TIOIb3YSCh, I/I€ HEOOX0IUMO, KAIbKYIISITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaunmenoBanmue
Ne (undposbie)
pa3/1esioB U TeM Kontposbubie I[IpakTnueckue
n/n Bcero oOpa3oBaTeJibHbIE
NMPOrpamMMbI padoThI padoTbI
pecypcbl
[IpocTretimue
reoMeTpHUUYecKre
UTYPBI U UX
1 ?BongBa 14 bu6nmoreka [IOK
' https://m.edsoo.ru/7f415e2e
Hsmepenue
FEOMETPUUECKHUX
BEIIUYUH
bubnuoreka [{OK
2 T 22 1
PEyrobHiH https://m.edsoo.ru/7f415e2e
[TapamiensHbie
3 psiMble, CyMMa 14 1 Bbu6mmoteka [JOK
YIJIOB https://m.edsoo.ru/7f415e2e
TPEYroJIbHUKA
OKpyXHOCTb U
4 KpYT. 14 1 bubnuoreka [IOK
I'eomerpuueckue https://m.edsoo.ru/7f415e2e
MOCTPOCHUS
5 [ToBTOpEHME, 4 1 bubnmorexa LIOK
000011IeH1Ee 3HAHUI https://m.edsoo.ru/7f415e2¢e
OBIIEE KOJIMYECTBO
YACOB IIO 68 4 0

I[TPOTPAMME
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8 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uudgposrbie)
pa3esioB U TeM KonTpoabhubie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbl padoThI padoTbI
pecypcbl
N bu6mmoreka [IOK
! HeTbIpEXyroMLHHKN 12 1 https://m.edsoo.ru/7f417e18
Teopema ®aneca u
TeopemMa o
2 [IPOIIOPLIMOHAIBHBIX 15 1 Bubmaorexa ITOK
poropH https://m.edsoo.ru/7f417e18
OTpe3Kax, MoJ00HbIC
TPEYrOJIbHUKHU
IInomansp.
Haxoxxnenue
Iomaaeu
3 TpE HIOJII[bHI/IKOB u 14 1 Bubmorexa ITOK
peyr https://m.edsoo.ru/7f417e18
MHOTOYTOJIbHBIX
¢uryp. [Inomagmn
oTI00HBIX (UTyp
Teopema ITudaropa
4 . H%E-Iaﬂa $arop 10 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18
TPUTOHOMETPUHU
Yrisl B
OKPY’KHOCTH.
Brucanusie u
OIIMICaHHBIE
5 YETBIPEX YTOMbHUKNA 13 1 Bubmorexa ITOK
pexyr ' https://m.edsoo.ru/7f417e18
KacarenrpHbIe K
OKPY’KHOCTH.
Kacaunue
OKPYXHOCTEN
6 [ToBTOpEHwme, 4 1 bubnnoreka [JOK
000011IeH1Ee 3HAHUI https://m.edsoo.ru/7f417¢18
OBILEE KOJIMYECTBO
YACOB I10 68 6 0

[TPOI'PAMME
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9 KUIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumenoBanue

Ne (uudgposrbie)

pa3esioB U TeM Kontpoabubie IIpakTuueckue

n/n Bcero oOpa3oBaTe/ibHbIE

NMPOrpamMMbI padoThI padoTbI
pecypcbl
Tpuronomerpus.
Teopembl
1 KOCHHYCOB U 16 1 bubmorexa LHOK
Y https://m.edsoo.ru/7f41al2c
cuHycoB. Pemenue
TPEYrOJIbHUKOB
[IpeoOpazoBanue
OJ00MSI. Eu6 10K
noIMoTEKa
2 M 10 1
CTpHHCCiHe https://m.edsoo.ru/7f41al2c
COOTHOIIICHUS B
OKPY>KHOCTH
bubmuorexa [JOK
3 B 12 1
CKTOPH https://m.edsoo.ru/7f41al2c
JlexapToBbI
4 KOODPJIMHATHI Ha 9 1 bubmorexa HOK
pA https://m.edsoo.ru/7f41al2c
MIJIOCKOCTH
[IpaBunbHBIE
MHOT'OYTOJIbHUKH.

5 JlnHa OKpYKHOCTH 3 bubmuorexa [JOK
Y IUI0Iaab Kpyra. https://m.edsoo.ru/7f41al2c
Brruucnenue
IIomanaeu

5 JBroxeHus 5 bu6mmoreka [IOK
IJIOCKOCTH https://m.edsoo.ru/7f41al2c
IToBTOpEHME,

7 00001eHwme, 7 5 bu6mmoreka [IOK
CHCTEMATHU3AIIHS https://m.edsoo.ru/7f41al2c
3HAHUU

OBHIEE KOJIMYECTBO

YACOBIIO 68 6 0

[TPOI'PAMME
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