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IHOACHUTEJIBHAS 3AIINCKA

I'eomeTprsad kak OIMH W3 OCHOBHBIX pAa3ZciiOB IIKOJBHOM MAaTE€MaTHKH, HMMEIOIIUN CBOEH LEJbIO
o0ecreYnTh U3yYeHHEe CBOMCTB M pa3MepoB (UTYp, UX OTHOLICHUN M B3aUMHOE PACIIOIOKEHHE, OMUPACTCS
Ha JIOTMYECKYIO, JJOKA3aTeIbHYI0 JUHUIO. L[eHHOCTh M3yueHHUs T€OMETpUM Ha YPOBHE OCHOBHOI'O OOLIETo
00pa3oBaHMsl 3aKJIIOYACTCS B TOM, YTO OOyHaIOUIMICA YyYUTCS MPOBOJIUTH JIOKA3aTEIbHBIC PACCYKICHUS,
CTPOUTH JIOTMUYECKHE YMO3AKJIIOUEHHs, I0OKa3blBaTh UCTHUHHBIC YTBEPXKAECHUS U CTPOUTH KOHTPIPUMEPHI K
JIOXKHBIM, TPOBOJIUTH PACCYXKACHUS «OT MPOTHBHOTO», OTIIMYATh CBOMCTBA OT MPHU3HAKOB, (POPMYIUPOBATH
oOpaTHbIE YTBEPHKIECHUS.

Bropoii 11e51bt0 U3yueHusl TeOMETPUU SIBIISIETCS UCIIOJIB30BAHUE €€ KaK MHCTPYMEHTA IPU PELIEHUH Kak
MaTeMaTHYeCKUX, TaK U MIPAKTUYECKHUX 3a/a4, BCTPEUAIOIIUXCsl B peaslbHOM sku3HU. OO0yuaromuics 10KeH
HAYYHUTHCS ONPEICTUTh TEOMETPUUECKYIO (PUTYPY, OMUCATh CIIOBAMHU JTAHHBIN YepPTEXK WM PUCYHOK, HAUTH
IUIOINAJb 3€MEJBHOI0 Yy4yacTKa, pacCYMTaTh HEOOXOAMMYIO JUIMHY OINTOBOJIOKOHHOIO KaOens WM
TpeOyeMble pa3Mepbl rapaxka sl aBTOMOOWIsL. DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIUTENbHAS JTUHUS B
u3ydyeHun reomerpuu. llpm pemeHuu 3ajay NpakTHUECKOro XapakTrepa OOydyaroIIMHCS YYHUTCS CTPOUTH
MaTeMaTUYeCKUE MOJENIM PEaJbHBIX JKU3HEHHBIX CHUTYyallMil, IPOBOAWUTH BBIYUCIEHHUS M OLICHUBATh
aJIeKBaTHOCTh MOJY4YE€HHOIO Pe3yJbTaTa.

Kpaiine BakHO momu€pkuBaTh CBA3M I€OMETPUM C APYTMMHM y4e€OHBIMU INpEAMETaMU, MOTHBHUPOBATH
UCIOJb30BaTh OIpPEACIICHUs] TEeOMETPUYECKUX (UIyp M TOHSATUH, JI€MOHCTPUPOBATh INPUMEHEHHUE
MIOJIyYEHHBIX YMEHMM B (M3UKE M TEXHUKE. DTU CBSI3U HaubOosee SIpKO BUJHBI B Temax «BekTopbi»,
«Tpuronomerpuyeckre COOTHOIIEHU», «MeTos koopauHaT» u «Teopema Iludaropar.

VYueOubiii kypc «l'eomerpusi»  BKJIIOYAET  CIEAYIOIIME OCHOBHBIE  DPa3/€ibl  COJEPKaHUSA:
«['eomerpuueckue ¢urypsl U HX CcBoOicTBa», «M3MepeHHE TIeOMETpPUYECKMX BEIMUYUH», «JleKapToBbI
KOOPJAMHATHI Ha TUIOCKOCTHY, «BeKTOpBI», «IBIKEHHS IIOCKOCTY, «IIpeobpazoBanus mo1o0us».

Ha u3ydenue yuebHoro kypca «I'eomerpusi» orBomutcs 204 yaca: B 7 kiacce — 68 vacoB (2 yaca B
HeJeno), B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68 yacoB (2 yaca B HECIIO).



COJAEP)KAHUE OBYYEHUA

7 KJIACC

Havansuele nonstus reomerpun. Touka, npsmas, OTpe3oK, Jdyd. Yroi. Buasl yrios. BepTukanbHble u
CMEKHbIE yIibl. buccekrpuca yria. Jlomanas, MHOroyroiapHuK. IlapamienbHOCTh M NEPIEHIUKYIIIPHOCTD
MPSIMBIX.

Cummetpuunble (urypsl. OCHOBHBIE CBOWCTBAa OCEBOM cHMMeTpud. lIpumepbl cuMMmeTpun B
OKpY KaroIleM MHUpE.

OCHOBHBIE TIOCTPOEHHS C IIOMOLIBIO LMPKYJIsl M JHMHEWKH. TpeyronbHuk. Bsicota, MmenuaHa,
OmccekTpuca, X CBOMCTBA.

PaBHOOe1peHHBIIN 1 PaBHOCTOPOHHUH TpeyroibHUKU. HepaBeHCTBO TpeyrosbHUKA.

CaolicTBa ¥ PU3HAKKU paBHOOEPEHHOTO TpeyroibHUKa. [Ipu3Haku paBeHCTBAa TPEYTOJbHUKOB.

CpolicTBa M NpPU3HAKM MNapajUIeIbHBIX OpsMbIX. CyMMa YIVIOB TpEyrojibHUKA. BHemHue yrisl
TPEYrOJbHUKA.

IIpsimoyronbHblid TpeyronbHUK. CBONMCTBO MEIMAaHBbI NMPSMOYTOJBHOTO TPEYTOJIBHHKA, MPOBEAEHHON K
runorenyse. [Ipu3Haku paBeHCTBAa MPSIMOYTOJIbHBIX TPEYroJbHUKOB. IIpsIMOYTONIBHBIA TpPEyroJbHUK C
yriom B 30°.

HepaBencTtBa B reoMeTpuu: HEpAaBEHCTBO TPEYroJIbHMKA, HEPABEHCTBO O JUIMHE JIOMAHOM, Teopema O
OosbleM yriie u OoJbLIel CTOPOHE TpeyroyibHUKA. [IepneHuKysap 1 HaKJIOHHAS.

I'eomeTrpuueckoe Mecto Touek. buccekrpuca yria M CepellMHHBIM NEPHEHIUKYISIP K OTPE3Ky Kak
TrE€OMETPUUYECKUE MECTA TOYEK.

OKpy>KHOCTb U KpYT, XOpJa U AUaMeTp, UX CBOMCTBA. B3auMHOe pacnosokeHue OKpyKHOCTU U MPSIMOH.
KacarenbHast u cekymas K OKpy:XHOCTH. OKpYy>KHOCTb, BIMCAHHas B yros. BnucaHHas M onucaHHas
OKPYKHOCTH TPEyTOJIbHUKA.

8 KVIACC

YerbipéxyronpHuku. [lapannenorpamm, ero npu3Haku U cBorcTBa. YacTHble ciayyau napajuieaorpaMMoB
(mpsIMOYTOJIBHUK, pOMO, KBajpaT), UX MNPU3HAKU M CBOMCTBa. Tpamenus, paBHOOOKas Tpameuus, eé
CBOMCTBA W npu3HaKu. [IpsamoyronpHas Tpanenus.

Merton ynBoenust Menuansl. lLleHTpanbHas cummerpusa. Teopema Qaneca U TeopeMa O
MIPOIOPLINOHANIBHBIX OTpEe3Kax.

CpenHue TMHMM TpeyrojabHUKa U Tpanenuu. L{enTp Macc TpeyroyibHuKa.

[Tonobue TpeyroabHUKOB, K03pduiuent nomodbus. [Ipuznaku nompobust TpeyronbHUKoOB. [IpumeHenue
10J100US MPH PEeIIEHUH MPAKTUYECKHUX 3a/1a4.

CpoiicTBa muomaneil reomerpuueckux  guryp. Dopmynasl  And  IUIOIIAAM  TPEYTOJIbHUKA,
napasuesnorpamMma, pom6a u tpaneruu. OTHoOIIEHHE TUIOoIaAe MOJOOHBIX GUTYD.

Boruncnenue miuomaaei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHnn NpaKTUYECKUX 3a1a4.

CuHyc, KOCHMHYC, TaHI€HC OCTpPOro yrja MpsSMOYIOJbHOTO  TpeyroibHuka. (OcCHOBHOE
TPUTOHOMETPHUECKOE TOXK1eCTBO. Tpuronomerpuueckue GpyHkuuu yrios B 30, 45 u 60°.

BrnucanHble M LEHTpajgbHBIE YIUIBI, YITOJI MEXKJy KacaTeabHOM M XOPAOW. YTUIBI MEXAYy XOpAaMu M
CEKyIIMMHU. BrincaHHble U ONMCAaHHBIE YETBIPEXYTONBHUKU. B3aMHOE pacnoioKeHue ABYX OKPYKHOCTEH.
Kacanue oxpyxHocteil. O0mire kacareiabHble K JBYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. DOPMYIIbI
IIPUBEICHHUS.

Pemenne tpeyronbHuKoB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. PellleHHMe NmpakTHYecKuX 3amad ¢
HCI0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanne mogoobus. [lomobre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 Npou3BENEHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUM OTPE3KOB CEKYLIMX, TEOPEMA O
KBaJpaTe KacaTeJIbHOM.

Bekrop, mimHa (MOAysib) BEKTOpa, COHANpaBIEHHBIE BEKTOPBI, MPOTUBOIOJIOKHO HAarpaBlieHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpAallMd HaJ BEKTOpaMu. PasznoxeHue
BEKTOpA M0 JBYM HEKOJUIMHEApHBIM BekTopaM. KoopanHatel Bekropa. CKalsipHOE IPOU3BENCHNE BEKTOPOB,
IIPUMEHEHHE I HAX0XAECHUS JUIUH U YTJIOB.



JlekapToBbl KOOPJIWHATHI HA IUIOCKOCTH. YPAaBHEHUS MNPSIMOM U OKPY>KHOCTM B KOOpPJMHATAX,
MIEPECEUCHUE OKPYKHOCTEN U MPAMBIX. METOJ KOOPAUHAT U €ro IPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOIBHUKH. J{TMHA OKpYKHOCTH. I'pagycHas U paauaHHas Mepa yria, BBIYHUCICHUE
JUIMH OyT OKpykHOcTei. [lnomanes Kpyra, CEKTopa, CETMEHTAa.

JIBU>KeHHUsT ITUIOCKOCTM M BHYTpEHHHUE CcUMMeTpuu Guryp (dJIeMeHTapHble MpeACTaBIICHUs).
[TapannensHbli iepenoc. [1oBopoT.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA

JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3y/IbTaTbl OCBOSHHS MPOrpaMMbl yueOHOTro Kypca «['eomeTpusy XapakTepu3yroTcs:

1) narpuoTuyeckoe BOCIIMTAHUE:

IIPOSIBJIECHUEM MHTEpeca K IMPOLUIOMY U HAacTOSALIEMY POCCHICKOM MaTeMaTHKH, LIEHHOCTHBIM
OTHOLUEHUEM K JOCTHKEHHUSM POCCUWCKUX MaTEMaTUKOB M POCCUHCKOW MaTEMaTUYECKOM UIIKOJIbI, K
MCTIOJIB30BAHUIO ATUX JOCTIXKEHUH B IPYTUX HAyKax M MPHUKIAIHBIX cepax;

2) rpa:kIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEM IpakJaHWHA U pealM3allH €ro IMpas, IPEJCTaBICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHHUPOBAHUS PA3UYHBIX CTPYKTYp, SIBICHUH, MPOLEAYp TPaKIaHCKOTO
obmiecTBa (HampuMep, BHIOOPHI, OMPOCH), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOIIEM, CBSI3aHHBIX C
MPAaKTUYECKUM TMPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHMEM Ba)XXHOCTU MOPAIBHO-3TUYECKUX
IIPUHLIMIIOB B AESITEIbHOCTU YUYEHOIO;

3) Tpyi0BOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTUBHOE yYacCTHE B PEIICHUU MPAKTHUUECKUX 3a7ady MaTeMAaTUYECKOM HaIlpaBIEHHOCTH,
OCO3HAHHWEM BAXHOCTH MAaTEMaTUYECKOro OOpa3oBaHHsA Ha NPOTSHKEHUM BCEW KH3HU ISl YCIENTHON
npoeCCHOHATBHON JEATETPHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MIOCTPOCHUEM WHJMBUIYaJIbHOW TPACKTOPUU OOpa30BaHUS W JKU3HEHHBIX IJIAHOB C YYETOM JUYHBIX
MHTEPECOB U 00IIECTBEHHBIX OTPEOHOCTENH;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K 3MOIIMOHAIBHOMY M 3CTETHMUECKOMY BOCIPHUSATHIO MaTeMAaTHYECKUX OOBEKTOB, 3ajad,
pEILIEHNH, pacCyKAEHUH, yMEHHUIO BUAECTh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 IIO3HAHUS:

OpHEHTAIell B JIEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4yHBIX MpEICTAaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS 4Y€IOBEKa, MPUPOABI U OOIIECTBA, MTOHUMAHUEM MAaTeMAaTHUYECKON HayKu Kak
ceprl 4eTOBEYECKON NeATENbHOCTH, ITANOB €€ pa3BUTUS M 3HAYMMOCTU JJIs Pa3sBUTHs LUBUIN3ALUY,
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKU W MaTEeMaTHYeCKOM KyJbTypoM KakK CpeACTBOM IIO3HAHUS MHpa,
OBJIAZICHUEM ITPOCTEHIIIMMH HaBBIKAMU HCCIIEOBATENBCKOMN NEATEIbHOCTH;

6) d¢usnueckoe BocnuTaHue, GopMHpPOBaAHHME KYJAbLTYPbl 3A0POBbS W 3MOUHOHAJIBLHOIO
Os1aromosty4ms:

TOTOBHOCTBIO IIPUMEHSATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax CBOErO 370POBbs, BEACHUS 3J0POBOIO
o0pa3a xHu3HH (310pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U OT/AbIXA, peryisipHas (pu3nyeckas
aKTUBHOCTb), C(POPMHPOBAHHOCTHIO HABBIKA peIeKCUU, IPU3HAHUEM CBOETO IMpaBa Ha OMMOKY U TaKOIro
K€ IpaBa JAPyroro 4yejaoBeKa;

7) 3K0JI0rNYecKoe BOCIIUTAHME:

OpHEHTaIell Ha MpPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUHM JUIs pelleHHs 3aJad B 00JIaCTH COXPaHHOCTH
OKpY’Karolllel cpesibl, IIaHUPOBAHUS TIOCTYNKOB M OLIEHKH X BO3MOXHBIX MOCJEICTBUN JUIsl OKpY Karomen
Cpenbl, 0CO3HAaHUEM ITI00ATBHOTO XapaKTepa SKOJOTHUECKUX MPOoOIeM U MyTel UX perieHus;

8) ajanTanmus K M3MEHAIUMCS YCI0BUAM COLMATBHOH M IPUPOAHOM Cpeabl:

TFOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUAX HEONPEIEIEHHOCTH, IIOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JESTeNIbHOCTb, B TOM YHCJIE€ YMEHUE YUHUTbCA Yy IPYTHX JIOJEH,
puoOpeTaTh B COBMECTHOM JIeSITEIbHOCTH HOBBIE 3HAHNUS, HABBIKUA M KOMIIETEHIIUH U3 OTbITA JPYTUX;

HEOO0XOIMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUHM, B TOM 4Hcie (OPMYJIHPOBATH HJIIEH, MOHATHUS,
rUNoTe3bl 00 00BEKTaxX U SBJICHUSAX, B TOM YHCIIE pPaHEEe HEU3BECTHBIX, OCO3HABATh 1e(DULIUTHI COOCTBEHHBIX
3HaHUHU U KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE PA3BUTHE;



CIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYallMIO, BOCHPUHUMATh CTPECCOBYIO CUTYAIlMIO KaK BBHI3OB,
TpeOyomuii KOHTpMEpP, KOPPEKTUPOBaTh MNpPUHUMAaEMble pEUIeHHs M JeWCTBUS, (HOpPMYyITUpOBaTh U
OLICHUBATh PUCKU U MOCIEACTBUS, (OPMHUPOBATH OIIBIT.

METAIIPE/IMETHBIE PE3YJIBTATHI

Ilo3naBaTe/IbHBbIE YHHBeEPCAJbHbIE YUeOHbIE 1elCTBUS

Ba3oBble Jiornueckue aeicTBuA:

® BBIBIATh W XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB, IMOHSTHH,
OTHOIICHUNA MEXIY MOHATHIMH, (POPMYIUPOBATH ONMpPEICIICHHs MOHATUH, yCTaHABIMBATH CYIIECTBEHHBIH
MPU3HAK KJIacCU(HUKAIIMN, OCHOBAHUS JJII 0OOOIICHUS U CPAaBHEHUS, KPUTEPUH TIPOBOUMOTO aHAIH3a;

e BOCHpHHHMATh, (HOpMyJIHUpOBaTH U  NPEOOPA3OBBIBATH  CYXKJACHHS:  YTBEPAUTEIbHBIE U
OTpI/II_[aTCJIbHBIe, CAMHUYHBIC, YaCTHBIC 1 O6IJ_II/Ie, YCJIOBHBIG;

o BBIABJIATH MAaTEMATHUYCCKUC SaKOHOMepHOCTI/I, B3aMOCBS3U U HpOTI/IBOpe‘-II/ISI B @aKTax, JaHHBIX,
HaOIOJICHUSAX M YTBEPXKIACHUSX, Mpe/jIaraTb KPUTCPUH TSI BBISIBJICHUS 3aKOHOMEPHOCTEH M IPOTUBOPEUHIA;

e JleNlaTh BBIBOJBI C  HCIIOJIB30BAaHWEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX M  WHIYKTUBHBIX
YMO3aKJTIOUEeHUN, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pa30uparh J0Ka3aTEeNbCTBA MATEMAaTHUYECKUX YTBEPXKIEHUH (IIPsIMbIE U OT MPOTHUBHOTO), IIPOBOIUTH
CaMOCTOSITEIIbHO HECIIOKHBIC JIOKa3aTelbCTBA MAaTeMAaTHYECKUX (DAKTOB, BBICTpAMBATh apryMEHTAIIUIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh cHoco0 pemieHuss y4eOHOM 3amaud (CpaBHHBATh HECKOJIBKO BApUAHTOB pEIICHUS,
BBEIOMpaTh HanOO0JIee TIOIXOISIINNA C Y4ETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBrle HcciienoBaTeIbCKHeE AeicCTBHSA .

®  HCIIOJIB30BATh BOMPOCHI KaK MCCIEI0BATEIbCKIIT HHCTPYMEHT MO3HAHUS, (hOpMYIHpPOBATh BOIPOCHL,
bUKCcHpYIOIMEe TPOTUBOpPEYHE, NPOOJIEMy, CaMOCTOSTEIBPHO YCTaHABIMBAaThH WCKOMOE | JIaHHOE,
(bopMHUPOBATH TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

¢ [POBOJUTH MO CAMOCTOSITENIbHO COCTaBJICHHOMY IUIAHY HECIOXHBIM SKCIIEPUMEHT, HEOOIbIIOoe
HCCJIEZIOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH MAaTEeMaTH4YeCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MeXTy COOOM;

®  CaMOCTOSITENbHO (QOpPMYyIUPOBaTH OOOOIIEHWS W BBIBOABI IO pe3yibTaTaM MPOBEAEHHOTO
HaOIOJICHUsI, WCCIEAOBAHMS, OIICHUBATh JIOCTOBEPHOCTh IMIOJIYYEHHBIX pE3yJbTAaTOB, BBIBOJOB U
0000I1IeHHI;

® [IPOrHO3UPOBATh BO3MOXHOE pa3BUTHE MPOIIECCA, A& TAKXKE BBIJBUIaTh MPEANOJIOKEHUS O €ro
pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

Padora ¢ undopmanueii:

®  BBIBIATH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(POPMAIUH, JAHHBIX, HEOOXOIUMBIX ISl PEIICHUS
3a7a4u;

e  BBIOMpaATh, aHAIM3UPOBATH, CUCTEMATH3UPOBATh U HMHTEPIPETUPOBATH MH(OPMAIMIO Pa3IMUHBIX
BUJIOB U (DOPM NpeACTaBICHUS;

e BbIOMpaTh (GopMy IpelacTaBiIeHUS MHPOpPMALMM U WIUTIOCTPUPOBATH pelIaeMble 3a/ladll CXEeMaMH,
JauarpaMMaMu, HHOU rpadukoii 1 MX KOMOMHAIIMSIMH,

® OIcHUBaTh HAAEKHOCT, HWHPOPMAIUU 1O KPUTEPUSM, TPEUIOKCHHBIM  YUYUTENEeM WU
chOpMyITUPOBAaHHBIM CAMOCTOSITEIHHO.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

® BOCIOPHHHMATH U (POPMYIHPOBATH CYXKICHHS B COOTBETCTBUHU C YCIOBHSIMH M IENSIMU OOIIEHUS,
SICHO, TOYHO, I‘paMOTHo BI)Ipa)KaTI) CBOKO TO‘IKy 3peHI/I$I B YCTHI)IX U IHUCBMCEHHBIX TEKCTaX, JdaBaTh
MOSICHEHUS 110 X0y peUIeHUs 3a/1a4yi, KOMMEHTHUPOBATh MOJIYYEHHBIH pe3yibTaT;

e B Xoje OOCYXIEHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOI TeMbI, MPOOIEMBI, perraeMoit
3aJa4u, BbICKA3bIBaTh UJCHU, HAIICJIICHHBIC HA ITOHUCK pemeHm{, COITOCTABJIATH CBOU CY)K}IGHI/IH C CY)K)IGHI/U{MI/I
JIPYTUX YYacTHUKOB JHAlIOTa, OOHApYXHBATh pa3U4Me€ U CXOJICTBO IO3WIIMNA, B KOPPEKTHOU (opme
(hopMyITUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHUS;

® TPEICTaBIATH PE3yNbTaThl PEUICHUS  3aJadd, OKCICPUMEHTa, HCCIICIOBAaHMS, IPOCKTA,
CaMOCTOATENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Yy4E€TOM 3a7ad MpEe3eHTAllud W O0COOCHHOCTEH
ayIuTOpHH,



¢ T[IOHUMAaTh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYATBHOW paOOTHI MPH PEUICHUH
y4eOHBIX MAaTEeMAaTUYECKUX 33/1a4;

® [pUHUMATh LEJIb COBMECTHOH NEeATENIbHOCTH, IUJIAHUPOBATH OPraHMU3AlMI0 COBMECTHOM pabOoThI,
pactpenensaTh BUAbl padoT, TOTOBAPUBATHCS, 00CYKIATh MPOLIECC W Pe3yabTaT paboThl, 0000IIaTh MHEHHS
HECKOJIbKUX JIIOJIeH;

®  y4acTBOBAaTh B IPYIIOBBIX (Ppopmax paboThl (00CykIeHUsI, 0OMEH MHEHUSIMHU, MO3TOBbIE IITYPMBI U
JPYTHE), BBIOJHITH CBOIO YaCTh pa0OTHI U KOOPIUHUPOBATH CBOM JICHCTBUS C APYTUMHU WICHAMHU KOMAH/]IbI,
OLICHHMBATh KaYeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM yUYaCTHUKAMU
B3aUMO/ICVCTBUS.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eHCTBUS

Camoopranu3aunus:

®  CaMOCTOSITENIBHO COCTAaBIIAThH IUIAH, AITOPUTM PEIIeHUS 3a7adu (WM ero 4acTh), BRIOUPATh CIIOCO0
pemieHruss ¢ Y4ETOM HMEIOIIUXCS PEeCypCcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTUPOBATH W
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ y4ETOM HOBOI HH(POPMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJLIEKT:

e BIANCTh CHoco0aMH CaMONPOBEPKH, CAMOKOHTPOJSL TMpolecca W pe3ysibraTa pelieHus
MaTeMaTHYeCKOH 3a1auu;

®  MpeABHUAETH TPYIHOCTU, KOTOPHIE MOTYT BO3HUKHYTH MIPHU PELUICHUH 33a4l, BHOCUTh KOPPEKTHUBHI B
JeSTEIIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIHCTB, HAWJCHHBIX OIMMOOK, BBISIBIICHHBIX TPYAHOCTEH;

®  OICHUBATh COOTBETCTBHE Pe3yJbTaTa JIEATEIHHOCTH IOCTABICHHON IEIU M YCIOBUSAM, OOBSICHSTH
MPUYMHBI JOCTUKECHUS] WM HEAOCTH)KCHMS IeNM, HaXOAUTh OUIMOKY, /1aBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

HNPEAMETHBIE PE3YJBTATDI

K koHIty 00y4yenus B 7 kjacce 00y4aroluics MOIy4UT CIEAYIOIINE IPeAMETHbIE pe3yIbTaThl:

Pacnio3naBaTh H3y4yeHHbIE T€OMETpUYECKUE (UTypbI, OINpEAesTh HX B3aUMHOE pPACIIOJIOKEHHE,
n300pakaTh TeOMeTpUYEeCcKre (PUIypBl, BBIIOJHATh YEPTEXKU 10 YCIOBHUIO 3aJauu. M3MepsATh JHMHEHHbIE U
YIJIOBBIE BEIMYMHBL. PemaTe 3a/1aun Ha BBIYUCIICHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henatb rpyOyr0 OIIEHKY JIMHEHHBIX M YTJIOBBIX BEJIMYMH MPEAMETOB B PEaJbHON JKU3HHU, pa3MepoB
MPUPOAHBIX 00BEKTOB. Pa3innuaTe pasmMepbl 3TUX 0OBEKTOB IO MOPSIJIKY BETHUUNHBI.

CTpouTh 4epTeKH K FTEOMETPUUECKUM 3a1a4aM.

[lonp30BaTbCcsl NpPU3HAKaMU PABEHCTBA TPEYrOJbHHUKOB, HCIIOJIB30BaTh IPU3HAKM M CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPH PEILICHUH 3ajiay.

[IpoBOINTE JIOTHYECKHUE PACCYKIECHUS C UCIIOJIb30BAHMEM IT'€OMETPUYECKUX TEOPEM.

Ilonb30oBaTbcs INpU3HAKAMHU PABEHCTBA IPSAMOYTOJBHBIX TPEYTrOJIBHUKOB, CBONCTBOM MEIUaHBI,
MIPOBEAEHHON K THIIOTEHY3€ IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3aad.

OmnpenensaTs MapajuledbHOCTh MPSMBIX C IOMOIIBIO YIJIOB, KOTOpble OOpa3yeT ¢ HHUMH CeKyllas.
OnpenensTh MapajsieNbHOCTh NPSIMBIX C IOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOW MpPsIMOW 110
TOYEK APYrou MpsSMOM.

Pemars 3a1aun Ha kieTyaroit Oymare.

[TpoBOIUTH BBIYMCICHHUS W HAXOAUTh YHUCIOBbIE M OYKBEHHBIE 3HAYEHHUS YIJIOB B T'€OMETPUUYECKUX
3a/la4yax C MCIOJIB30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB M MHOTOYTOJIBHUKOB, CBOWCTB YTJIOB,
00pa30BaHHBIX MPH MEPECEUCHNH JABYX MapaUIeTIbHBIX MPSAMBIX CeKyllel. PemaTs npakTHueckue 3a1a4u Ha
HAaxO0JICHUE yTJIOB.

Bnaners NOHATHEM TIeOMETPUYECKOIO MeECTa TOYEK. YMETh OMNpelensTh OHCCeKTpUcy yria u
CEpEeIMHHBIN MEPIEHIUKYIISIP K OTPE3KY KaKk F€OMETPUUYECKHE MECTa TOYEK.

@opMyIMpPOBATH ONPEAEIICHNUS OKPYKHOCTH U Kpyra, XOpAbl U IHaMETpa OKPYKHOCTH, IOJIb30BATHCS UX
CBOWCTBAaMHU. Y METh MPUMEHSTh 3TH CBOMCTBA MPH PEIICHUH 33]1a4.

Biagers NOHATHMEM OIMCAaHHOM OKOJO TPEYIOJBHUKA OKPYXKHOCTH, YMETb HAaxOIWUTh €€ LIEHTP.
[Tonb3oBatbes (hakTamMu O TOM, YTO OMCCEKTPUCH YTIIOB TPEYrOJbHUKA MEPECEKAIOTCSI B OJHON TOYKE, U O
TOM, 4TO CEPEIAUHHBIE NIEPIIEHAUKYIISPHI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCS B OJHOU TOUKE.

Bragers moHATHEM KacaTeNbHOM K OKPY’KHOCTH, IOJIb30BAaThCA TEOPEMOM O NEPIEHIUKYJISPHOCTH
KacaTeJIbHOU U pajinyca, IPOBEAEHHOIO K TOUKE KaCaHUsl.



ITonp30BaThes NPOCTEHIIMMU F€OMETPUYECKMMU HEPABEHCTBAMU, IOHUMATh UX MPAKTHUYECKUN CMBICI.

[TpoBOIUTH OCHOBHBIE TEOMETPUUYECKHE MTOCTPOCHHSI C TIOMOIIBIO IIUPKYJIS M TMHEHKH.

K koH1y 00yueHus B 8 kiacce o0yyaroImuiics MOIy4UT CIAEAYIOIINE IPEAMETHBIE pe3yIbTaThl:

Pacrnio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOIBHUKOB, UX AJIEMEHTHI, IMOJIBb30BAaThCS UX CBOMCTBAMH IPU
pELIeHUH T€OMETPUUECKUX 3ajiau.

[TpuMeHATH CBOICTBA TOUKH IEPECEUCHUSI METUaH TPEYToJIbHUKA (LIEHTPa MacC) B PELICHUN 3a]1au.

Brnaners nonstuem cpenHeil JMHUM TPEYrojbHUKA W Tpaleluu, NIPUMEHATh UX CBOMCTBA IpPHU pEIICHUU
reomerpuyeckux 3azaad. [lomp3oBarbes Teopemonn daneca U TEOPEMOM O IPONOPLMOHAIBHBIX OTPE3Kax,
IPUMEHSATh UX JUIA PELIEHUs IPAKTUYECKUX 3a/1ay.

[TpuMeHATH PU3HAKH MTOIO0US TPEYTOJIBHUKOB B PEIICHUU T€OMETPUYECKHX 3a/1a4.

ITonp3oBatbes Teopemoil [Inudaropa s pemeHus reoMeTpUYecKuX U NpakTU4ecKux 3anad. CTpouThb
MaTeMaTHYECKyl0 MOJENb B MPAKTHYECKHX 3ajadaX, CaMOCTOSATENBHO JeNaTh YepTéX U HaXOIUTh
COOTBETCTBYIOLIHE JUINHBI.

Bnaners MOHATHSAMHM CHHYCa, KOCHMHYCa W TaHTEHCa OCTPOro yria MPsSMOYTOJIBHOTO TPEYroJIbHUKA.
ITonp30BaThCs ’TUMU MOHATHSIMHU AJIS PELICHUS IPAKTUUECKUX 3a1au.

Boraucnare (pa3nuyHbIME CIIOCOOaMH) IIIOMIAJb TPEYTOJIbHUKA W IUIOIIAJAM MHOTOYTOJNBHBIX (Uryp
(mosib3ysiCh, IA€ HEOOXOIUMO, KalbKyJIATOpoM). IIpUMEHSTH IOJy4YeHHble YMEHHS B HPAKTHYECKUX
3a/1a4ax.

Brnaners NOHATUSAMHM BIMCAHHOTO M IIEHTPAJIBHOI'O YIJa, UCHOJIb30BATh TEOPEMbl O BIHUCAHHBIX YIJIaX,
yriax MexXIy XopJaMH (CeKyIIMMH) U yIiie MEeXAY KacaTelIbHOW M XOPJIOW MPH PEUICHUH T€OMETPUIECKUAX
3ajau.

Bnamers  moHATHEM ~ ONMMCAHHOTO  YETHIPEXYTOJIBHWKA, TPHUMEHSATh  CBOMCTBA  OMHMCAHHOTO
4eThIPEXYTOJbHUKA IIPU PEILICHUH 3a]1ay.

[TpuMeHSATh OTYYCHHBIC 3HAHUS Ha MMPAKTHKE — CTPOUTh MAaTEeMaTHIECKUE MOJICNN JUIA 33/1a4 PeaTbHON
KHU3HM W NPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHUS C NPUMEHEHUEM I000Us M TPUTOHOMETPUU
(mONB3ysICh, TIe HEOOXOAUMO, KaTbKYJISITOPOM).

K koHIty 00y4yeHnus B 9 kjacce o0yyaroImuiics MOIy4UT CIEAYIOIINE IPEAMETHbIE pe3yIbTaThl:

3HaTh TPUTOHOMETpUYECKHE (DYHKIIMH OCTPHIX YTJIOB, HAXOJIUTh C MX TOMOIIBIO Pa3IUIHBIC JIEMEHTHI
NPSIMOYTOJBHOTO TPEYToJbHUKA («pelIeHHe MPsIMOYTOJbHBIX TPEYrolbHUKOBY). HaxonuTs (¢ momorbio
KaJbKYJSTOPA) AJIMHBI U YTIIBI I HETaOIMYHBIX 3HAYSHUH.

[Tonp3oBatbes  (opMynamMu TNpPUBEIEHUS M OCHOBHBIM TPUTOHOMETPUUYECKHM TOXKIECTBOM ISt
HAXOXXJCHHUS COOTHOIICHUI MEXy TPUTOHOMETPHUECKUMH BEJTHIYNHAMH.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISl HAXOXKJICHHSI Pa3IMYHbIX JIEMEHTOB TPEYrojbHHUKa
(«pemeHne TpeYroIbHUKOBY ), IPUMEHSTh UX IIPU PEHICHUU T€OMETPUIECKHX 3a/1a4.

Bnaners mnoHsTHAMH TpeoOpa3oBaHMs 10J00MSA, COOTBETCTBEHHBIX 3JE€MEHTOB IMOJOOHBIX Quryp.
[Tonmp30BaTbCst CBOWCTBAMH MOIOOMS IPOU3BOJIBHBIX (UTYP, YMETh BBIUYUCIATH [UTMHBI U HAXOIUTH YTIBI Y
noJ100HbIX uryp. IIpumeHsaTs cBoiicTBa MOJO0MS B MPAaKTUYECKUX 337adax. YMETh NPUBOAUTH IPUMEPHI
MOI00HBIX (PUTYp B OKPYKAIOIIEM MHUDE.

[Tonp30BaThes TeopeMaMH O HPOM3BEAECHUU OTPE3KOB XOpA, O MPOMU3BEIEHUH OTPE3KOB CEKYIIUX, O
KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbcs BEKTOpaMH, MOHUMATh MX T€OMETPUYECKHH M (PU3NYECKHH CMBICI, NPUMEHSTh HUX B
pEIICHHH TEOMETPHUYECKUX W (U3NYECKUX 3amad. [IpuMeHSTh CKaIsipHOE TPOHM3BEIACHUE BEKTOPOB JIJIS
HaXOXKJCHUA JJTUH U YTJIOB.

[Tonmp30BaThcss METOJOM KOOPAWHAT HA TUIOCKOCTH, TMPHUMEHATH €r0 B PENICHHH TEeOMETPHUYECKHX M
MPAKTUYECKHX 3a/1a4.

Brnamers MOHATHSIMH MTPaBUIBHOTO MHOTOYTOJBHHKA, UIMHBI OKPYKHOCTH, JUTMHBI JIYTH OKPYKHOCTH U
pazuaHHON MepHl YIJia, yMEeTh BBIUUCIIATH IUIONIA/lb Kpyra U ero yacteid. [IpuMeHsTh noay4yeHHble yMEHUs B
MPAaKTUIECKHUX 3a/1a9ax.

Haxonuth ocu (WM LEHTPHI) CUMMETpPUU (GUTYp, NMPUMEHSATh JBUKEHUS IUIOCKOCTH B MPOCTEHIINX
cllydasx.

[TpuMeHATH NOTyYEeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUEe MOJIENN JUI 33/1a4 pealbHON
KHM3HH U MPOBOJUTH COOTBETCTBYIOIIME BBIUMCIICHUS C NMPUMEHEHUEM I0J00UsS U TPUTOHOMETPUUYECKUX
GbyHKIHHA (MOIB3YCh, T/Ie HEOOXOAMMO, KATBKYIISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC
KonuyectBo yacos 3 (b )
o JIEKTPOHHbBIE (HU(pOBbIE
Ne n/m HanmeHnoBaHue pa3/1e/ioB U TeM MPOrpaMMbl Beero Kourposeueie  Ilpakruueckue o pazoBaTeabHbIE PECYPCHI
padoThI padoThbI
1 [Ipocreiimme reomeTpudeckre GUTypbl U UX 14 bubmuorexa [JOK
cBoiicTBa. VI3MepeHne reoMeTpuyecKix BeTMIUH https://m.edsoo0.ru/7f415e2e
bubmuorexa [JOK
2 Tpeyrosbmk 22 . https://m.edsoo.ru/7f415e2e
3 [TapannenbHbIe TpsIMbIE, CYMMa YIJIOB 14 1 bubmuorexa [JOK
TPEyroJbHUKA https://m.edsoo0.ru/7f415e2e
4 OKpyXHOCTb U KpYT. [ 'eomeTpuueckue 14 1 bubnnoreka [JOK
MOCTPOCHHSI https://m.edsoo.ru/7f415e2e
. bubnuorexa [JOK
5 [ToBTOpeHUe, 06001ICHNE 3HAHUHT 4 1 https://m.edsoo.ru/7f415e2¢
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0

8 KJIACC

KoanuecTBo 4acoB

. DJIeKTpOHHbIe (LM (ppoBbIE)
Nen/m  HammeHoBaHMe pa3/iesioB U TeM NPOrpamMMbl Beero ;{:;OTT[:)(:HLHLW ;Elﬁz:::)l:qecxne 06PA30BATENBHBIE PECYPChI
N bubnuotexa [JOK
1 HeTBIpEXyroLHHKIL 12 ! https://m.edsoo.ru/7f417e18
5 Teopema @aneca 1 TeopeMa 0 MPONOPLUOHATBHBIX 15 1 bubnmnoreka [JOK
OTpe3Kax, MOJ00HbBIC TPEYTOIbHUKH https://m.edsoo.ru/7f417e18
3 [Imomane. Haxoxaenue momanaeilt TpeyroabHUKOB U 14 1 bubnmnoreka [JOK
MHOTOYTOJIbHBIX (uryp. [Tnomanu mogo0HbIX GHUTyp https://m.edsoo0.ru/7f417e18
bu6mmorexa [IOK
4 Teopema [Iudaropa u Havaga TPUrOHOMETPUH 10 1 https://m.edsoo.ru/7f417e18
VYTl B OKpY’KHOCTU. BricanHble U onycaHHbIE
5 YEeTBIPEXYTOJIbHUKN. KacaTenpHbIe K OKPYKHOCTH. 13 1 BH6H_HOTeKa HOK
Kacanue okpykHoCT https://m.edsoo.ru/7f417e18
. bubmuorexa [JOK
6 Tosroperue, 0bobmerme snanui 4 . https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0
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9 KJIACC

KoanuecTBo yacoB
Ne /i HaumeHoBaHuUe pa3iesioB H TeM K n JyiekTpoHHbBbIE (IU(PPOBBIE)
B MPOrpamMMbl Bcero p;’gIOTTI:;HBHHe p;’ﬁt’i‘;‘qem"e o0pa3oBaTe/ibHbIE pecypchbl
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 bubmuorexa [JOK
CUHYCOB. PelieHre TpeyroibHIKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue nogobus. Merpuueckue 10 1 bu6mumorexa [IOK
COOTHOIIICHHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
3 Bexropsi 12 . https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha IIJIOCKOCTH 9 1 bubmorexa LIOK
P PA https://m.edsoo.ru/7f41al2c
;| Do | BuGorera LOK
24 HaAb Kpyra. https://m.edsoo.ru/7f41al2c
Breruncnenue mnomanei
bu6mmorexa [IOK
6 JABIOKEHHS ILIOCKOCTH 6 . https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3AIUs 7 1 bubnnoreka [JOK
3HAHUHI https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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