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PABOYASA ITPOTPAMMA

yueOHoro npeamera «I'eomeTpusn»

Ju1st oOyyvaromuxcs 7-9 knacca

nrr.Kosyabka 2023
MHNOSACHUTEJBHAS 3AIINCKA



['eomMeTpuss Kak OJMH M3 OCHOBHBIX pAa3AelIOB ILIKOJIBHOW MAaTeMaTHKH,
MMEIOINIA CBOEH IEIbI0 00€CTIeUnTh M3YYEHUE CBOMCTB W pa3MepoB (Guryp, ux
OTHOUIEHMHA M B3aUMHOE pPAaCHOJIO)KEHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
J0Ka3aTeIbHy0 JUHUIO. L[eHHOCTh M3yuYeHHs reoMEeTpHH Ha YPOBHE OCHOBHOIO
oOuero o0pa3oBaHUsl 3aKJIIOYAETCS B TOM, YTO OOYYAIOLIMUCA YYUTCS MPOBOJIUTH
J0Ka3aTeJIbHbIE PACCYKJIEHUS, CTPOUTh JIOTUYECKUE YMO3AKIIOUEHHs, 10Ka3bIBaTh
WCTUHHBIC YTBEPXKJCHHUS W CTPOUTH KOHTP MPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCykJieHuss «OT MPOTHUBHOIO», OTJIMYATh CBOMCTBA OT IPHU3HAKOB,
(bopMyIUpOBaTH OOPATHBIE YTBEPKICHUSI.

BTopoil 1enp0 M3ydeHHs] TE€OMETPUM SIBJISIETCS HCHOJb30BAHUE €€ Kak
MHCTPYMEHTA MPHU PEIICHUU KAaK MAaTeMaTUYECKHX, TaK M MPAKTUYECKUX 3a]ady,
BCTpEUaIOUMXCsd B peajdbHOW >ku3HM. OOywarommuiics JOHKEH HayYUThCS
OTNIpEECTUTh F€OMETPUUECKYI0 (UTypy, ONMUcCaTh CIOBAMM JAHHBIN 4YEpTEXK WIH
PUCYHOK, HAITH IUIOLIAAb 36MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJOKOHHOIO Ka0esss wih TpeOdyeMmble pa3Mepbl rapaxa isi aBTOMOOWMIIS.
OTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JUHUS B U3YYEHUU T'€OMETPHUHU.
[Ipu pemeHuyn 3anay NPaKTUYECKOTO XapakTepa OOy4arOIUHCs YUYUTCS CTPOMTH
MaTeMaTUYeCKUe MOJIETM  pEAJbHbIX IKU3HEHHBIX CHUTYallMi, MPOBOAUTH
BBIYKCIICHUS U OLIEHUBATh aJIEKBATHOCTD MOJTYYEHHOTO pe3yJbTaTa.

Kpaiine BaxHO MOAYEPKUBATH CBSI3U TEOMETPUU C JAPYTMMH y4eOHBIMHU
npeiIMeTaMu, MOTUBUPOBATh MCIOJIb30BATh ONPEIEICHUSI TEOMETPUUECKUX PUTYD
U TIOHSTHUM, NEMOHCTPUPOBATH MPUMEHEHUE TMOJYYEHHBIX YMEHUU B (PU3UKE U
TeXHUKE. OTH CBA3UW HauOoyiee SIpKO BHUAHBI B TeMax «BeKTops,
«Tpuronomerpuueckne cooTHoweHusD», «Meron koopauHat» U «Teopema
[Tudaropar.

VYueOnpiii Kypc «l'eomeTpus» BKIIOYACT CICAYIOIINE OCHOBHBIC pPAa3IeIibl
conepxkanusi: «['eomerpuueckue (¢Gurypel M UX CcBoWcTBa», «M3mepeHue
F€OMETPUYECKUX  BEIIMYUH», «JleKapTOBbl KOOpPAMHATBl HAa  IUJIOCKOCTHY,
«BekTopb», «/[BrkeHus miockoctny, «IIpeodpazoBanust mogo0us».

Ha n3yuenue yuebnoro kypca «I'eomerpus» otBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 yaca B Hejento), B 8 kiacce — 68 yacoB (2 yaca B Hejelo), B 9
KJjacce — 68 yacoB (2 yaca B HEJIEINIO).

COJEPKXAHME OBYUYEHUA

7 KIIACC

HavanpHble moHsATHS TeomeTpuu. Touka, mpsiMas, OTPE30K, JIyd. YTOI.
Buner yrios. BeprukanbHble U cMeXHbIE yribl. buccekrpuca yria. Jlomanas,
MHOI'OYTOJIbHUK. [1apannensHoCTh U NEepIEeHAUKYIISIPHOCTD IIPSAMBIX.



Cummerpuunbsle  ¢urypel. OCHOBHBIE CBOICTBAa OCEBOM CHMMETPHH.
IIpuMepbl CUMMETPHUH B OKPYKalOIEM MUPE.

OCHOBHBIE TOCTPOEHUSI C MOMOIIBI IUPKYJSA W JIMHEWKU. TpeyroyibHUK.
Bricora, Menuana, OuccekTpuca, Ux CBOMCTBA.

PaBHOOenpeHHBIE M pPaBHOCTOPOHHUW  TpeyroibHUKA. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa W TpHU3HAKU PaBHOOEAPEHHOro TpeyronbHuka. [lpusznaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa UM TpPU3HAKU MapauleNbHbIX OpsAMbix. Cymma  yrioB
TpeyroyibHUKa. BHelHNe yribl TpeyrojibHUKA.

[IpssMOyTrOJIbHBIA  TpEYroibHUK. (CBONCTBO MeEIUaHbl MPSIMOYTOJIBHOTO
TPEYroJIbHUKA,  IPOBEAEHHOM K  rumnoreHyse.  lIpu3Haku  paBeHCTBa
IIPSAMOYTOJIBHBIX TPEYTONIBbHUKOB. [ IpsIMOYTOJIbHBIN TPEYTrOabHUK € yIiioM B 30°.

HepaBencTtBa B reoMeTpum: HEPAaBEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJbIIeM yrjie U OOJbIIEH CTOPOHE TPEYroJIbHHKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

['eomeTprueckoe MecTO TOYEeK. buccekrpuca yriia W CEepeaUMHHBIN
MIEPIIEHIUKYJIAP K OTPE3KY KAK TEOMETPUUECKHUE MECTA TOYEK.

OKpyHOCTp M KpYI, XOpJa W JHaMETp, HX CBOWCTBAa. B3anmmHoe
PaCIIOJIOKEHUE OKPYKHOCTH M npsiMoi. KacarenpHas m cexymas K OKpPYKHOCTH.
OKpy»XHOCTb, BHOHMCaHHas B yroj. BnucaHHas W ONMCaHHAs OKPY>KHOCTH
TPEYTrOJIbHUKA.

8 KVIACC

Yereipéxyronpauku. [lapamtenorpamm, ero npu3Haku U CBOMCTBa. YacTHbIE
clly4au MapajuiesiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKas Tpameuusi, €€ CBOWCTBA M IPU3HAKU.
[IpsimoyroiibHast Tpaneuus.

Meron ynsoenuss Meauansl. LlentpanbHas cummerpus. Teopema Daneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KaX.

Cpeanue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. LleHTp macc TpeyrojabHuUKa.

[Togobue TpeyrodbHUKOB, Kod(pdunueHt nomodus. IlpusHaku momoous
TPEYroJbHUKOB. [IpuMeHeHne noqooust mpy peleHny NpakTUYeCKuX 3a/1ay.

CpoiicTBa mmomaaed reoMerpudeckux ¢Guryp. Dopmynbl A III0MIATU
TpeyrojbHHUKa, MapamiersorpaMma, pomba u Tpanenuu. OTHOIIEHUE IUIOIIaeH
MO00HBIX GUTYP.

Brruncnenue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB HA KJIETYaTON
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa npu peueHun
MPaKTUYECKUX 3a]1aY.



CuHyC, KOCHHYC, TaHI€HC OCTPOro yrila MPSMOYTOJIBHOIO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. TpUrOHOMETpHUECKHE (QYHKIHH
yrioB B 30, 45 u 60°.

BrnucanHble W IEHTpanbHBIE YIUIBI, YTOJI MEXKIY KacaTeIbHOW U XOpIOM.
Yrnel  Mexay XopAaamMuM M CeKylUMMH. BrnucaHHble W ONMCaHHBIE
YETBIPEXYTOJBHUKN. B3auMHOe pacnonokeHue IByX OKpykHocre. Kacanue
okpyx)HocTel. OOuue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHreic ymioB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOX1eCTBO. DOpMyIIbI MPUBEACHUSI.

Pemienue TtpeyronbHukoB. TeopeMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Peuienrie mnpakTHUECKUMX 3a7ad C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue noooust. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NpPOW3BENCHUH OTPE3KOB XOpJI, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJAPATE KaCATEIBHOM.

Bektop, anuHa  (MOAynb) — BEKTOpA,  COHANpPABICHHBIE  BEKTOPBI,
IPOTHBONOJIOKHO  HANpPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallMM HAJ BEKTOpaMu. Pa3nokeHue BEKTOpa MO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopanmHatel BekTopa. CKalISIpHOE NPOU3BE/ICHHE
BEKTOPOB, IPUMEHEHUE ISl HAXOKJICHUS JJIUH U YIJIOB.

JlekapTOBBI KOOPAWHATHI HA TUIOCKOCTH. Y PABHEHHUS MPSIMOM U OKPYKHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEN U MpAMbBIX. MeTOJ KOOpAUHAT U €ro
MIPUMEHEHHUE.

[IpaBunpHbIE MHOTOYTrOJbHUKH. JlnmHa OkpyxHOCTH. I'pamycHas u
paguaHHas Mepa yIyia, BBIYMCIEHWE JUIMH Iyr OKpyHocTeu. Ilnmomans kpyra,
CEKTOpa, CErMEHTA.

JIBI>KEHUST TJIOCKOCTH U BHYTpPEHHUE CUMMETpUU Guryp (dremMeHTapHbIe
npeactasienust). [lapannensublit nepeHoc. [loBopor.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «(T'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI



JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHUS MpPOrpaMMbl  y4eOHOro Kypca
«I'eomeTpus XapaKkTepu3yrTCs:

1) marpuoTHYecKOe BOCIIMTAHHE:

NPOSIBIECHWEM HHTEpeca K MPOLNIOMY W HACTOSALIEMY POCCHUCKON
MaTeMaTUKH{, [IEHHOCTHbIM  OTHOLIEHWEM K  JIOCTMIKEHHSIM  POCCHMCKHX
MaTEMaTUKOB M POCCUMCKOM MATEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO 3TUX
JOCTHKEHUW B IPYTUX HAYKaX U MPUKIAJAHBIX cepax;

2) rpakIaHCKOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH IpakJIaHUHA U Pealn3ali ero
npaB, TMPEJACTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (PYHKIMOHUPOBAHMS
Pa3TUYHBIX CTPYKTYp, SIBJICHUH, MPOIEAYP IPaKIAHCKOro 00IIecTBa (Hampumep,
BBIOOPBI, OTPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKUX MPOOIJIeM, CBI3AHHBIX
C TMPAKTUYECKUM IPUMEHEHUEM JOCTHMKCHUM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIbHO-3TUYECKUX IIPUHLUIIOB B IESITEIBHOCTH YYEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AKTMBHOE Yy4YacTHE B pEIICHUM NPAKTUYECKUX 3a1a4
MAaTeMaTU4YECKON HAIPAaBICHHOCTH, OCO3HAHUEM BA)KHOCTHM MaTEMAaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEM JKM3HM ISl YCHEIHOM NpodeccHOHaIbHOM
NESATENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM UHIAMBUIYATLHON TPACKTOPUU 00pAa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCTBIO K OMOIIMOHATBHOMY W 3CTETHUYECKOMY BOCHPHSIITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/lay, PEIICHUH, PacCyXJIEeHUH, YMEHUIO BUJICTbH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'O NTO3HAHMSA:

OpPMEHTalUMEl B JEATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
MIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
oOliecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
NEATEIBHOCTH, JTAlloOB €€ pa3sBUTHUS M 3HAYMMOCTH I PA3BUTHSA LIMBUJIM3ALUY,
OBJIAJICHUEM SI3BIKOM MATEMATHKHA M MAaT€MATHYECKOM KYJIbTYpPOH KaK CpeICTBOM
NO3HAHUS MHpPA, OBJAJACHUEM MPOCTECUIIMMHM HABBIKAMU HCCIEA0BATEIbCKOM
NEATEIbHOCTH;

6) pusnueckoe BocnuTaHHE, (POPMHPOBAHHE KYJbTYPbI 310POBbS H
3MOIMOHAJIBLHOIO 0JIaronoJIy4ns:

TOTOBHOCTBIO IIPUMEHATH MAaTeMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pPOBBS,  BEJEHUS  3J0pOBOro  obOpaza KU3HM  (30pOBOE  IHTAHUE,
cOATaHCUPOBAHHBIM PEXKUM 3aHATUA W OTHObIXa, pETyJsipHas Qu3ndecKas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTr'O )K€ IpaBa JPyroro 4eaoBeKa;

7) 3K0JI0THYecKoe BOCIIUTAHHUE:

OpHEHTAlMENd Ha TPUMEHEHUE MATEMATUYECKUX 3HAHUM JUIsl PELIEHUS 33134
B 00JIaCTH COXPaHHOCTH OKPY>KAIOIIeH cpefpl, IIaHUPOBAHUS TOCTYIKOB U
OLIEHKM HMX BO3MOXHBIX MOCJEACTBUN [JI1 OKPYKAIOLIEW Cpellbl, OCO3HAHUEM
rJ1I00aJIbHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIEM U MyTel UX PeLIeHUs;



8) ajanranus K U3MEHAKIUMCS YCJIOBUSAM COUUAJIBLHOM M NMPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JECUCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO IE€SITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JIPYyTUX JIOJIe, MpUOOpeTaTh B COBMECTHOM AESTEILHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 OIbITA JPYTHX;

HEOOXOJUMOCThIO B (OPMUPOBAHWM HOBBIX 3HAHUW, B TOM YHUCIE
dhopMyIMpOBaTH WJIEH, IIOHSITHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM YHUCIIC
paHee HEM3BECTHBIX, OCO3HaBaTh JC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEMN, IUIAHUPOBATH CBOE PA3BUTHE;

CITIOCOOHOCTBIO ~ OCO3HAaBaTh CTPECCOBYIO  CHTYAaIlMIO, BOCIPHUHHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
IIPUHAMAEMbIC pelIeHUs] W JeHCTBUS, (OPMYJIHPOBATH W OICHWBATH PHUCKH H
MTOCJICACTBHUSA, (OPMHPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUSA

ba3oBrble 1oruyeckue 1efcTBuNA:

. BBISIBISITH M XapaKTepU30BaThb  CYIIECTBEHHbIE  IPU3HAKU
MaTEeMaTUYeCKUX OOBEKTOB, TOHATUH, OTHOLICHUH MEXAy TMOHSATHUSIMH,
bopMyIMpoOBaTh ONpPECICHUs MMOHATHI, YCTAaHABIMBATH CYIIECTBEHHBIN MPU3HAK
KJaccu(uKanuMy, OCHOBaHUS Uil OOOOLIEHUS W  CPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOI0 aHAJIN3A;

. BOCIIPUHUMATh, (OPMYJIUPOBaTh U MNPeoOpa3oBbIBATh CYXKACHHUS:
YTBEPAUTENbHBIE U OTPULATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;
. BBUSIBIIATH ~MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3HM U

IMPOTUBOPCHUA B (I)aKTaX, JaHHBIX, H8.6J'IIOI[CHI/I$IX N YTBCPKACHUAX, IPCAIAraTb
KPpUTCPHUHU JIA BbIABJICHHA 3aKOHOM€pHOCTCﬁ 141 HpOTHBOpG‘IHﬁ;

. JI€JIaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JE€IyKTUBHBIX U
MHJIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIFOUCHUH 10 aHAJIOTUH;
. pa30upaTh T0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUU (TIpSIMbIC

U OT MPOTHUBHOIO), MPOBOJUTH CaMOCTOATEIBHO HECJIOXKHBIE J10KAa3aTelIbCTBA
MaTeMaTU4eCKux (DaKTOB, BBICTPAWBATh APTYMEHTAIIMIO, IPUBOJUTH MPUMEPHI H
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

. BBIOMpaTh crioco0 perieHus yueOHol 3a1aun (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  pEIICHUS, BbIOMpaTh  Haubojee MOAXOIAIUA C  Yy4EToM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTeabcKHe 1eHCTBUSA:

. UCIIOJIb30BaTh  BOMPOCHI KaK HUCCIENOBATEIbCKUM  HMHCTPYMEHT
no3HaHus1, GOPMYIUPOBATH BOIMPOCH], (PUKCHUPYIOIIME MPOTHUBOpPEUYHUE, MPpodiIemMy,



CaMOCTOATENIFHO YCTAaHABIMBATh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIOTE3Y,
apryMEHTUPOBATh CBOIO TIO3UITUIO, MHEHUE;

. MPOBOJIUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IIIAHY HECIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIOE HCCIEIOBAHHE I10 YCTAHOBJEHUIO OCOOEHHOCTEMN
MaTeMaTU4eCKOro 00heKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTy COOOI;

. CaMOCTOSITeIbHO  (popMynupoBaTh OOOOIIEHUST U  BBIBOABLI IO
pe3yibTaTaM  HPOBEAEHHOIO  HAOMIOJIEHUs,  MCCIEJOBaHUS,  OLEHUBATH
JIOCTOBEPHOCTh MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U O000IICHUI;

. IPOTHO3UPOBATH BO3ZMOXHOE PAa3BUTHE MPOIECCA, & TAK)KE BBIJIBUTATh
IPENIOJIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c nnpopmanmeii:

. BBISBJISITh HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(GOPMALIUK, TaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHUs 331a4U;

. BBIOMPATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH
nHGOPMAIIUIO PA3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

. BBIOMpATh (OpMy MpEACTaBICHUS MH(POpPMAUUU U WILIIOCTPUPOBATH
pellaemMble 3a/1a4u CXeMaMu, 1uarpaMmmMaMu, THOM rpaukoi U uX KOMOUHALMSIMU;

. OLICHUBATh HAAEKHOCTh MH(OPMALIUU IO KPUTEPUAM, MPEIIIOKEHHBIM

YUHUTENEM UIU CPOPMYITHUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHuKaTHBHBIE YHUBepPcadbHbIe YUueOHble 1eliCTBUSA:

. BOCIIpUHUMATh U (POPMYIMpPOBATH CYXKIEHUS B COOTBETCTBHM C
YCIOBUSIMU U LIEJISIMU OOILEHUS, SICHO, TOUHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY
3p€HHUs B YCTHBIX U MHMCbMEHHBIX TEKCTaX, 1aBATh HOSICHEHUS 110 XOJy PEILICHHUS
3a/1a4yi, KOMMEHTUPOBATh MOJYyYEHHBIN pPe3yJIbTaT;

. B XOJIe OOCYKJEHHUsI 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOi
TEMBI, TPOOJIEMBI, pelIaeMOi 3aj]au, BbICKa3bIBaTh MU, HAICJICHHBIE HA MOMCK
pELICHMs], COIMOCTAaBIATh CBOM CYXIEHUS C CYXICHUSMU JPYIHMX YYACTHHKOB
auainora, oOHapy’KMBaTh Pa3IMUME U CXOACTBO MO3MIMH, B KOPPEKTHOH (opme
(bopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

. MPEACTABIATh  PE3yJIbTaThl  PEIICHHs  3aJayd, HKCIEPUMEHTa,
UCCJIEIOBAHUS, TPOEKTa, CAMOCTOSITENbHO BBIOMpaTh (OpMAT BBICTYIUIEHUS C
y4€TOM 3aJ1a4 Mpe3eHTAIM 1 OCOOCHHOCTEN ayAUTOPHUH;

. ITIOHUMAaTb u HCIIOJIB30BaTh MMpeCuMymcCTBa KOMEIH,ZIHOI\/'I 141
HHHHBHIIyaHBHOﬁ pa6OTBI IIpHU pCUICHNUN y‘le6HBIX MAaTCMATHYCCKUX 3a/1a4,
. IMPUHHUMATb ocjib COBMECTHOU JACATCIIBHOCTH, IIJIAaHUPOBATb

OpraHu3allii0 COBMECTHOM PabOThI, paclpeaeiiaTh BUIbl padoT, 10roBapuUBaThCs,
00CyXKIaTh MPOIECC U PE3yabTaT padoThl, 0000IIaTh MHEHHUS HECKOJIBKUX JIFOJIEH;

. y4acTBOBaTh B TPYMIOBBIX (popmax paboTel (0OCyX)aeHUs, O0OMEH
MHEHHUSIMH, MO3TOBBIC INITYpPMBl W JAPYTHE), BHIMOJHATH CBOIO YacTh PabOTHI H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UYJICHAMH KOMAaHBI, OICHUBATH
KaueCTBO CBOET0O BKJajJa B OOMIMU MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
YYaCTHHKAMU B3aMOICHCTBHSI.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIE 1eiCTBUSA



Camoopranusanus:

. CaMOCTOATEIBHO COCTABJIAThH IUIaH, AJITOPUTM peleHus 3a1aun (Wiu
€ro 4acTh), BbIOMpaTh CIOCOO peHieHus ¢ y4E€TOM HMEIOIIMXCS PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBaTh M KOPPEKTHPOBATH BAPUAHTHI
perieHuii ¢ y4éToM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI HHTEJJICKT:

. BJQJIETh CIOCOOAMHU CaMOMPOBEPKHU, CAMOKOHTPOJIS Ipoiecca M
pe3yJibTara peleHusl MaTeMaTHUECKOH 3a/1auu;
. MPEABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPHU PEIICHUU

3aJja4i, BHOCUTh KOPPEKTUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEJBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

. OLICHMBATh COOTBETCTBUE pE3yJIbTaTa AEITEIBHOCTH IMOCTABICHHON
LEIN U YCJIOBUSAM, OOBSCHATH MPUYMHBI JOCTUKEHUS WU HEAOCTUKEHUS LEIH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuenus B 7 KkJjacce o0ydyaromuiics TMOIYUYUT CICAYIOIINE
MpPEIMETHBIC PE3YJIbTATHI:

Pacno3HaBaTh U3y4€HHblE TeOMETpUUYEeCKHEe (UTYpBl, ONPEAENATh HUX
B3aMMHOE pAacCIOJOKEHUE, H300paxkaTb TIeOMETpPUUYECKUE (QUIypbl, BBIIOIHATDH
YEpTEeKU 10 YCIOBUIO 3anadd. M3mepsaTe JNHMHEHHBIE W YIVIOBBIE BEJIMYWHBI.
Pemats 3aa4n Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jenate rpyOyl0 OLEHKY JMHEHHBIX W YTIJOBBIX BEJIWYUH NPEIMETOB B
peanbHOW >KM3HU, pa3MEPOB NPHUPOAHBIX OOBEKTOB. Paznuuarh pasmepbl 3THX
0OBEKTOB 10 NOPSAIKY BETUUHHBI.

CTpouTh 4EPTEKHU K TEOMETPUUECKHUM 3a1a4aM.

[Tonp30BaThCs NPU3HAKAMHM PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BaTh
NPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUU 3a1a4.

[TpoBOIUTE JOTMYECKUE PACCYKIEHUS C UCIIOIB30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

[lonp30BaTbCsd NPU3HAKAMM PABEHCTBA NPSAMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEAMaHbl, IPOBEAEHHOW K  THUIIOTEHY3€  IPAMOYIOJIBHOTO
TPEYTOJbHUKA, B PELICHUN F€OMETPUUYECKUX 3a1ad.

OnpenensaTe NapaJUIeNIbHOCTh MPSIMBIX C I[OMOIIBIO YIJIOB, KOTOpbIE
oOpasyer ¢ HUMH ceKywasd. OnpenensaTb NapauieNbHOCTh IPSIMBIX C ITOMOIIBIO
PABEHCTBA PACCTOSHUM OT TOYEK OAHOU MPSIMOM A0 TOUYEK IAPYTOM MPSMOHU.

Pemarte 3aaun Ha kineTdaToi Oymare.



[TpoBOANTH BBIYMCICHHUS U HAXOIAUTh YUCIOBbIE W OYKBEHHbIE 3HAUCHUS
yIJIOB B TEOMETPUYECKMX 3aJayax C MCIHOJIB30BAHUEM CYMMBI  YIJIOB
TPEYTrOJIbHUKOB W MHOIOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEUEHNH JBYX MApAJUIEIBHBIX NPSAMBIX CEeKylled. Pemare npakthueckue
3a/1a4M HA HAXOXKJECHUE YIJIOB.

Bramerp NOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEACIATh
OMCCEKTPHCY yIJia U CEepEIUHHBIN MEePIEeHIUKYISP K OTPE3KY KaK Fr€OMETPUUYECKUE
MeCTa TOYEK.

DopMyIupoBaTh ONPENEICHUs OKPYKHOCTH U Kpyra, XOpAbl U JHAMETpa
OKPY’KHOCTH, I10JIb30BAaTHCS UX CBOMCTBAMM. YMETh IIPUMEHATH 3T CBOMCTBA IPH
peleHny 3aaa4.

Biianers mOHATHEM ONMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHTp. [lonb3oBaTbest (akTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB
TPEYTOJbHHUKA IIEPECEKAIOTCA B OJHOM TOYKE, WU O TOM, 4YTO CEpPEAUHHBIE
IIEPIICHIUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHON TOYKE.

Bnaners nmonATHEM KacaTeIbHOW K OKPYKHOCTH, IOJIB30BaThCA TEOPEMOU O
MIEPIICHIUKYJISIPHOCTH KacaTeJIbHOM U paguyca, IPOBEAEHHOTO K TOYKE KaCaHMUS.

[Tonp30BaThCS MPOCTEUIIMMH T€OMETPUYECKMMH HEPABEHCTBAMHU, IIOHUMATh
UX IPAKTUYECKUU CMBICI.

[IpoBOANTE OCHOBHBIE TEOMETPUUYECKHUE TTOCTPOCHHUSI C TIOMOIIBIO LIUPKYJISI U
JINHENKHU.

K konmy oOyuyenus B 8 kJiacce oOydyarouuiicss MOJIYYUT CIEAYIOLIUE
peIMEeTHBIEC PEe3yIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BHUJbI YETBIPEXYTOJBHUKOB, WX SJIEMEHTHI,
MOJIb30BaThCSl KX CBOMCTBAMHU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

[IpuMeHsTh CBOWMCTBA TOUKH IMEPECEUCHUs] MEUaH TPEyrojbHUKa (LIeHTpa
Macc) B peIlICHUH 3ajay.

Braners nmoHsTHeM CpeaHel JIMHUM TPEYTroJbHUKA U Tpamneluu, IPUMEHSTh
WX CBOWCTBA MPHU PEIICHUU TreoMeTpudeckux 3anaad. [losib3oBaThcs TeopemMoi
daneca U TEOPEMOI O MPOMOPIUOHATBHBIX OTPE3KAX, IPUMEHATh UX JJI PELICHUS
NPaKTUYECKUX 3a]1ay.

[IpumensTe  mpu3HaKu  mOA00US  TPEYrOJbHHUKOB B PELICHUU
r€OMETPUYECKHX 3a]1a4.

[Tonb3oBaThest Teopemoit Iludaropa st pemieHUs TEOMETPUYECKUX U
npakTuieckux 3agad. CTpoUTh MaTEMaTHUYECKYl0 MOJENIb B MPAKTUYECKHUX
3a7a4ax, CaMOCTOSTENBHO JEJaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JJIUHBI.

Bnagete mnoOHATHMSMM CHMHyCa, KOCMHYCa MW TaHIE€HCAa OCTPOro yria
MPSAMOYTOJBHOTO TPEYroiabHHUKA. [1071630BaThCS ATUMM MOHATUSMU ISl PEUICHUS
MPAKTUYECKUX 3a/a4.



BoruncnsaTth (pa3iauuHbIME CIIOCOOaMM) IUIOIIAIb TPEYTOJbHUKA U IUIOIAIH
MHOTOYTOJIbHBIX ~ (uryp (monp3ysich, TI/A€ HEOOXOAMMO, KaJbKYJISITOPOM).
IIprMeHATh ITOyYEHHBIE YMEHHS B IPAKTUYECKUX 33/1a4ax.

Brnanerp NMOHATHAMM BIMCAaHHOIO M LEHTPAJIBHOIO YIJa, HCIIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yriax MeXay XOpAaMH (CEKYIIMMH) U YIJIe MEXIy
KacaTeIbHOM M XOPAOU NPH PEIICHNH Fr€OMETPUYECKUX 3a1a4.

Biiagete nOHATHEM OIKMCAHHOIO YETBIPEXYIOJIbHUKA, IPUMEHATH CBOMCTBA
OIMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELLICHUU 3a/1a4.

[IpuMeHATD MOIyYEeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYCCKUE
MOJEJIN JJI 33/1a4 PEaJbHOU KU3HU U IIPOBOJUTH COOTBETCTBYIOIIUE BBIYUCIICHUS
C TNpPUMEHEHUEM TMOJ00US U TPUTOHOMETPUHU (MOIB3YsCh, TIIE€ HEOOXOAUMO,
KaJIbKYJISITOPOM).

K xoHiy oOydenuss B 9 kjacce oOydamOnuiics MOJYYUT CICAYIOIIUE
MpeMETHBIE PE3YIbTaTHhI:

3HaThb TPUTOHOMETpUYECKUE (YHKUHUU OCTPBIX YIJIOB, HAXOJUTh C HX
MOMOILBIO PA3JIUYHBIE 3JEMEHTHI MPSMOYTOJBHOTO TPEYroibHUKA («peueHue
IPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaxonuTh (C MOMOIIBIO KaTbKYJISTOPA) AJTUHBI
Y YIJIbI ISl HETAOJIMYHBIX 3HAYEHUH.

[Tonp30BaTheest hopmynamu NpUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUISI HAXOXKJIECHHUS COOTHOIICHHM MEXAy TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcrnonb30BaTh TEOPEMBI CUHYCOB U KOCHHYCOB JUISI HAXO0KICHHSI pa3JIMYHbIX
AJIEMEHTOB TPEYTOJbHUKA («PEIIEHWE TPEYTOJIbHUKOBY), MPUMEHATh HX IPHU
pELIEHNN TeOMETPUYECKHX 3a1ad.

Brnagets moHsTHMSMH  npeoOpa3oBaHMs  MOJOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJI00HBIX puryp. [Tonb30BaThCsl CBOMCTBAMHU MO100UST MPOU3BOJIBHBIX
¢buryp, yMeTb BBIUMCIATH JJIUHBI M HAXOAMUTHh YIJbl y NOJOOHBIX QUryp.
[IpumeHsTh cBoOiicTBa MOAOOMS B MPAKTHUECKUX 3a7adyax. YMEThb NPUBOJIUTH
IpUMEPbI OJIOOHBIX QUTYP B OKPYIKAIOILIEM MUPE.

[Tosnp30BaThCsl  TEOpeMaMH O  IPOM3BEICHUU  OTPE3KOB  XOpA, O
IPOU3BEACHUHN OTPE3KOB CEKYIIMX, O KBAPATE KacaTeIbHOM.

[Tonb30BaThCS BEKTOpPAMH, MOHUMATh WX T€OMETPUUYECKUNA M (HU3MUECKUN
CMBICJ, TNPUMEHSATh MX B pPEHICHUH TeOMETPUUECKUX U (U3NYECKUX 3aj]ad.
[IpumMeHsATh CKAJIIPHOE MPOU3BENCHUE BEKTOPOB [UIsl HAXO0XKACHUS JIJIMH U YTIJIOB.

[Tosb30BaThCA METOAOM KOOpPAMHAT HA IUIOCKOCTH, IPUMEHATH €ro B
pPELIEHNN T€OMETPUYECKUX U NMPAKTUYECKUX 3a7a4.

Bragets NOHATHSAMU NPAaBUIIBHOTO MHOTI'OYTOJBHUKA, UIMHBI OKPYXKHOCTH,
JUIMHBI TyTU OKPYXXHOCTH W pPaJuaHHOM Mephl YIJIa, YMETh BBIYMUCIATH IUIOLIA/b
Kpyra u ero yactei. [I[puMeHsTh 1oyJYeHHbIE YMEHHS B IPAKTUUECKUX 33/1a4ax.

HaxonuTe ocu (WM LEHTpbI) CUMMETpUU (UTYp, TPUMEHSTH IBUKEHUS
IJIOCKOCTH B MPOCTENIINX CIIyYasiX.



[IpumeHsTh MOoMy4YeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MaTEeMaTHYECKUE
MOJIEITIN IS 3a/1a4 PeaIbHOW JKU3HU U MTPOBOJIUTH COOTBETCTBYIONTUE BHIYMCIICHHUS
C TPUMEHEHHEM TOM00Ms W TPUTOHOMETPUYECKUX (YHKIUH (TMOIB3YSACh, TIE
HEO00XO0JIUMO, KATbKYISITOPOM).



TEMATUYECKOE NNAHNPOBAHME B 7 kKnacce

Koamectso sacos DyekTpoHHbIE (UG POBHIE)
Ne HanMeHoBaHMe Pa3/ieJOB H TeM NPOrPaAMMBbI 06pasoBaTelbHble PecypChl
n/n Beero KonTposabubie [pakTnyeckne
padoTsl padoThI BuGmiorexa LIOK
1/ OcHOBHBIE CBOMCTBA MPOCTEHIITNX 14 1 https://m.edsoo.ru/7f415¢e2e
TreOMETPUIECKUX HUTYP
2 | CMexXHbIE ¥ BEPTHKAIBHBIC YTIIbI 8 1 1 https://m.edsoo.ru/7f415¢e2¢
3 | [Ipu3HaKku paBeHCTBA TPEYTOJIHLHUKOB 16 1 https://m.edsoo.ru/7f415e2e
4 | Cymma yrJioB TpeyTroJIbHHUKA 13 1 https:/m.edsoo.ru/7f415¢e2¢
5 | 'eomerpuueckue NOCTPOCHHUS 14 1 https://m.edsoo.ru/7f415¢2e
IloBTOpEHNE Kypca reoMeTpun 7 Kiacca 4 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 2



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

TEMATUYECKOE NJIAHUPOBAHUE 8 knacc

Konnyecteo yacos

OneKTpoHHbIe (undposble)

HaumeHoOBaHMe pPa3/eNoB 1 TEM NPOrpaMMbl B KOHTPObHBIE MpaKTMuecKue o6pasosaresibHbie pecypcel
pa6oTbl pab6oTbl Bu6AMoTeka LIOK
NoBTOpeHMe MaTepuana 7 Knacca. 2
YeTbIpEXYroNbHMKN 21 1 1 https://m.edsoo.ru/7f417e18
Teopema Mudaropa 16 1 https://m.edsoo.ru/7f417e18
JlekapToBbl KOOPAMHATbLI HA MJOCKOCTH 11 1 1 https://m.edsoo.ru/7f417e18
[Bn>xeHue 6 https://m.edsoo.ru/7f417e18
BekTopbl 8 1 https://m.edsoo.ru/7f417e18
NoBTOpEHMe, 0606LEHNE 3HAHWUI 4 1 https://m.edsoo.ru/7f417e18
OBLLEE KOJIMYECTBO YACOB MO NPOrPAMME 68 5 2



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

TemaTuyeckoe mjaHupoBanue 9 kiaacce

KoaunyectBo yacoB

AneKTpoHHble (mdpossbie)

HanmMeHoBaHuWe pa3gesioB U TeM NPOrpaMmbl feero KOHTPONbHBIE MpaKTuueckme 06pasoBate/ibHble pecypce!
pa6oTbl pa6oTbl Bu6AMoTeka LIOK
MoBTOpEHMNE Kypca FrEOMETPUN. 1 https://www.yaklass.ru
Mopobue duryp. 16 1 1 https://www.yaklass.ru
PelueHue TpeyrosbHUKOB. 10 1 https://www.yaklass.ru
MHOroyronbHUKMU. 12 1 1 https://www.yaklass.ru
Mnowaaun ouryp. 16 https://www.yaklass.ru
3/1eEMEHTbI CTEpPEOMETPUMN. 5 1 https://www.yaklass.ru
WToroBoe NoBTOpEHME Kypca NaaHUMETPUMN. 8 1 https://www.yaklass.ru
OBLLUEE KOJINYECTBO YACOB MO NPOrPAMME 68 5 2










