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MUWHUCTEPCTBO MPOCBEMIEHUSA POCCUMCKOMN ®EJEPALIMU
JdenapramenT o6paszoBanus BoJioroackoii o6aacru
BeiukoycTIOrcKkHii MyHHIHNAABHBIA OKPYT
MBOY "COII Ne 9"

PACCMOTPEHO COI'-TACOBAHO VYTBEPX/JIEHO

MeTon4ecKuM COBETOM IlenaroruueckumM coBeTom JlupekTopom

Z&‘é ManuHoBcKasi E.B.

ITporokon Ne 1 ITpoTokosr Ne 1 ITpuka3 Ne 96-OJ1 ot «31».
ot «30» aBrycra 2023 . ot «30» aBrycra 2023 r. aBrycra 2023 r:

PABOYASI TIPOTPAMMA
Cenénxona Tatesina Bacuneesna (ID 1374252)
CocnoBckas Mapuna Cepreesna (ID 1502877) T
IlInmopuna Onera Hukonaesna (ID 1443704) :

y4ebHoro kypca «I['eomerpus»

JUIst oOy4arommxcs 7-9 kiaccoB

r.Beanuxuii Yerror 2023

HOACHUTEJIBHAA 3AIIMCKA

'eomeTpusi kKak OAMH W3 OCHOBHBIX pa3/IENIOB IIKOJIBHOW MaTEMaTHKH,
UMEIOIINN CBOEH IEIhI0 00ECTIEYNTh N3YUEHUE CBOWCTB U Pa3MepoOB QUTYp, UX



OTHOWICHWI W B3aMMHOE pACIOJOXKEHUE, OMUpaeTcs Ha JIOTHYECKYIO,
J0Ka3aTeNbHYI0 JTUHUIO. [IeHHOCTh N3ydeHus reoOMeTprur Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBaHHs 3aKIOYaeTcss B TOM, 4YTO OOYyYaIOLIUWUCS YUHUTCS
MIPOBOJIUTH J0Ka3aTeNbHBIC paccyxaeHus, CTPOUTH JOTHYECKHe
YMO3aKJIIOUEHHUs, JIOKa3bIBaTh  HCTUHHBIE  yTBEPXKICHUS W  CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, TPOBOJIUTH PACCYKICHHUS «OT TPOTHUBHOTOY,
OTJIMYATh CBOWCTBA OT MPU3HAKOB, POPMYITHPOBATH OOpATHBIC YTBEPKIACHUS.

Bropoli nenpro HM3ydeHUsT T€OMETPUU SABIISIETCS HUCIIOJIB30BAHUE €€ Kak
WHCTPYMEHTA NIPU PEUICHUH KaK MaTeMaTHYECKUX, TaK U MPAaKTHYECKUX 3a/1ad,
BCTPEYAIOIIMXCA B peaJbHOM >kKu3HU. OOywaromuics AOHKEH HayYUThCS
OTIPEICTUTh TEOMETPHUECKYIO (QUTYPY, OMKCATh CIOBAMH JAaHHBIA YEPTEK WIH
PUCYHOK, HAWTH IUIOMIAJb 3€MEIBHOTO YYacTKa, PacCYUTaTb HEOOXOAMMYIO
JUIMHY OTNTOBOJIOKOHHOTO Kabenss wiu TpeOyemble pa3Mepbl Trapaxka s
aBTOMOOMIIS. DTOMY COOTBETCTBYET BTOpas, BBIYUCIUTEIbHAS JUHUS B
u3ydeHuu TreomeTpuu. llpu pemeHuu 3amad  MPaKTUYECKOTO XapakTepa
OOy4aloOUNiicsl  y4UTCS CTPOWTh MaTEeMaTHUECKHE MOJENH  PeabHBIX
KU3HEHHBIX CHUTYyAallMi{, MPOBOJAHWTH BBIYMCICHUS U OILICGHWBATh aJCKBATHOCTh
MOJIYYEHHOT'0 pe3yibTaTa.

KpaitHe BaxxHO MOIYEPKUBATH CBSI3U T€OMETPUHU C IPYTHMH y4eOHBIMU
npeaMeTaMi, MOTHBHPOBATH HCIOJIB30BATh OIPEICICHUS T'€OMETPHUECKUX
Guryp W TOHATUH, JEMOHCTPHPOBATh NMPHUMEHCHHE IOJYYCHHBIX YMEHUH B
¢u3nKke U TEXHHWKE. DTH CBSI3M HamOoJee SPKO BUIHBI B TeMaxX «BekTopb»,
«TpuroHoMerpuueckue COOTHOIICHUs», «Merox koopauHaT» U «Teopema
[Tudaropar.

VYueOHbli Kypc «I'eoMeTpus» BKIIOYAET CIEAYIOIINE OCHOBHBIE pa3felibl
cogepxkanusi: «l'eomerpuueckue ¢GuUrypsl M HUX CcBoiicTBay, «l3MmepeHue
TeOMETPUYECKUX BEIUYHHY, «JleKapTOBbl KOOPIMHATBHl Ha IUIOCKOCTH,
«BexTops», «/IBrkeHus miockocTn», «[IpeodpasoBanus mogoous».

Ha uzydenue ywyeOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7
Ki1acce — 68 vacoB (2 ywaca B Hemenro), B 8 kimacce — 68 uvacoB (2 vaca B
Henmeno), B 9 kmacce — 68 wacoB (2 waca B HEMCIHIO).



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

Hauvanenbie monsTus reomerpuu. Touka, mpsiMas, OTPE30K, Jy4d. YTOIL.
Bunae! yrios. BepTukaneHble U cMexHBbIE YIibl. buccekrpuca yria. JlomaHas,
MHOTI'OYTOJIbHUK. [lapamiensHOCTh U NEPIEHAUKYIAPHOCTD IIPSAMBIX.

Cummerpuunbie ¢urypbl. OCHOBHBIE CBOHCTBA OCEBOM CHMMETpUHU.
IIprMepsl CUMMETPUH B OKPYIKAIOLIEM MUPE.

OCHOBHBIE MOCTPOEHUS C MOMOILIBIO HUPKYJIS U JUHEHKHU. TpeyroibHUK.
BricoTa, Meninana, OuccekTpuca, uX CBOMCTBA.

PaBHOOeApEeHHBII W PaBHOCTOPOHHHMM TpeyronbHUkU. HepaBeHCTBO
TPEyroJIbHUKA.

CBoiicTBa W MpPU3HAKKM PaBHOOEAPEHHOTO TpeyronbHuKa. IlpusHaku
PaBEHCTBA TPEYTOJIbLHUKOB.

CpoiicTBa M TMpU3HAKU NapauieNbHbIX HpsAMbIX. CymMma  yrioB
TpeyrojibHuKa. BHEHME yribl TpeyrojabHUKa.

[IpssMoyronbHbIA TpeyroybHUK. CBOWCTBO MeAHMaHbl NPSIMOYTOJIBHOIO
TPEyrojibHUKa, IpOBEAEHHOM K  rumnore”Hyse. Ilpu3Haku  paBeHcTBa
IPSMOYIOJIBHBIX TPEYTOJBbHUKOB. IIpAMOYroiabHBIM TPEYrOJAbHUK C YIJIOM B

(o]

HepaBencTBa B reoMeTrpun: HEPABEHCTBO TPEYTrOJbHHKA, HEPABEHCTBO O
JUTMHE JIOMAHOM, TeopeMa 0 OoJibllIeM yriie U OOJIbIIEH CTOPOHE TPEYroJbHHUKA.
[lepnienauKynsap U HaKJIIOHHAS.

['eomeTpuueckoe wmecTto Todek. buccekTpuca yria ©W CepeauHHBIN
NEPIEHIUKYISP K OTPE3KY KaKk FT€OMETPUUYECKHE MECTA TOUEK.

OKpy)KHOCTh W Kpyr, XOpjAa H JuameTp, WX CcBoiicTBa. Bzaumuoe
pacrmoyio)KeHHe OKpYXKHOCTH W npsiMod. KacatenbHas u cekymas K
okpyxHOCTH. OKpYXHOCTb, BIHCAaHHas B yroi. BmucanHas u omnucaHHas
OKPYXHOCTH TPEYTOJIbHUKA.

8 KUIIACC

Yerbipéxyronpauku. IlapamienorpamMmm, €ro mnpu3HAKM MW CBOMCTBA.
YacTHple ciaydad MapaieorpaMMoB (MIPSMOYTOJIBHUK, poMO, KBaaparT), HUX
IPU3HAKK W CBOMCTBa. Tpamerus, paBHOOOKas Tpamenus, €€ CBOWCTBa H
npu3Haku. [IpsMoyrosibHas Tpaneuus.

Merton yasoenust meauansl. LlenTpanbHas cummerpust. Teopema daneca u
TEOpEMA O MPOMOPLUHUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTOJAbHUKA U Tpanenuu. LleHTp Macc TpeyrojabHUKa.

[Tonobue TpeyronpHUKOB, Kod(pduiment momodus. [lpusznaku momoOus
TPEYroJlbHUKOB. [IpuMeHenre mogoous mpu pereHur MPaKTHIEeCKUX 3a/1a4.

CaoticTBa 1wiomaaeit reomerpudeckux duryp. @opmynbl s miomagu
TpEYroJibHUKa, MapajuiesorpaMmma, poMOa u Tpanenun. OTHOIICHHE TUIOIIAIeH
MoI00HBIX GUTYP.

Brruncnenve rmomanend TPEYyroJbHUKOB M MHOTOYTOJIBHUKOB — Ha
KJIeTYaToON Oymare.

Teopema Iludaropa. Ilpumenenue teopembl [ludaropa mpu pemeHun
MPAKTUYECKUX 3a]1a4.

CuHyc, KOCUHYC, TAHT€HC OCTPOr0 yria MPSMOYTOJbHOIO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMeTpudeckue (GyHKIUU
YTJIOB B 30, 45 u 60°.



Brniicannble M LEHTpaIbHBIE YIVIBI, YTOJl MEXKIY KAacaTEIbHOW U XOPIOW.
Yrael MeXOy XopAaMH M CEKyIIMMH. BrnucaHHble U ONMCaHHBIC
YETBIPEXYTOIBHUKN. B3auMHOE pacnoyioKeHHe IBYX OKpyxkHocTel. Kacanme
okpyxHocTei. OO1Iue KacaTeabHble K ABYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TtaHreHic yrimoB or 0 go 180°. OchHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbI IPUBEICHHUS.

Pemenue TtpeyronpHukoB. Teopema KOCMHYCOB M TeOpemMa CHUHYCOB.
Pemenue mnpakThyeckuX 3ajad C MCHOJIb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMbI CHHYCOB.

[IpeobpazoBanue nogodus. [logo6ue cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 mpousBeneHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOpEMa O KBaJipaTe KacaTeIbHOM.

BekTop, nnuHa (MOIyJb) BEKTOpAa, COHAIMpPaBJICHHBIE  BEKTOPHI,
IPOTUBOMNOJIOKHO HAMpPaBICHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpALMK HaJ BeKTopamu. PasnoxeHue BekTopa mno AByMm
HEKOJUTMHEapHbIM BekTopaM. KoopnuHatel BekTopa. CkalsipHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHUE ISl HAX0KICHUSI IJTUH U YTJIOB.

JlekapToBbl ~KOOpPAMHATBHI HA TUIOCKOCTH. YpaBHEHHUS TPSIMOA U
OKPYXXHOCTH B KOOpAHMHATaX, MepeceyeHrue OKPYKHOCTEH U MpaMbIx. MeTton
KOOpJMHAT U €ro NpUMEHEHHE.

[IpaBunbHbIE MHOrOyroJibHUKW. JInmHa oOkpykHOCTH. ['pamycHas wu
paauaHHas Mepa yriia, BBIUMCIECHUE IJIMH IyT OKpyx)Hocted. [lmomane kpyra,
CEKTOpa, CErMEeHTA.

JIBUKEHUS MJIOCKOCTH U BHYTPEHHUE CUMMETpUHU (Uryp (d1eMeHTapHbIe
peJCTaBICHU ). [TapannensHbI MIEPEHOC. [ToBopoT.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMbBI
YYEBHOI'O KYPCA «I'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pe3yJbTaThl OCBOEHUS MPOTpaMMbl Yy4eOHOTro Kypca
«I"'eomeTpus» XapaKTEpU3yHOTCS:

1) naTpuOTHYECKOE BOCTIUTAHNE:

IIPOSIBJICHUEM MHTEpeca K IPOLUIOMY M HACTOSLIEMY pPOCCUMCKOU
MAaTE€MAaTUK{, LIEHHOCTHbIM OTHOLIEHHEM K JIOCTHKEHHUSIM POCCUHCKUX
MAaTE€MAaTHUKOB U POCCUICKONM MAaTeMAaTH4YE€CKOW IIKOJbI, K UCIOJb30BAaHUIO 3THX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpaIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEW IpakJaHWHA U peaju3aluu
€ro mpas, MPEACTaBICHHUEM O MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHHUPOBAHUS
pPa3IUYHBIX  CTPYKTYp, SBJIEHHWH, TMpoleayp TIpakKJaHCKOro oOIIecTBa
(HarmpuMep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXIACHUIO ITHYECKUX
npoOsieM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTIKEHHM HayKH,
OCO3HAHHWEM BAXXKHOCTH MOPAIbHO-3TUYECKUX MPHUHIMIOB B JEATEIBHOCTH
Y4E€HOI0;

3) Tpy10BOE BOCIIUTAHHE:

YCTAHOBKOW HAa AaKTUBHOE YYacTME B PEUICHWU MPAKTHUYECKHUX 3a1ad
MaTEMaTU4YECKOW HAIPaBICHHOCTH, OCO3HAHMEM BaXKHOCTH MaTEMaTHYECKOTO
0o0pa30BaHUs Ha MPOTSKEHUM BCEW KU3HU Ul YCIELIHOW MpodeccnoHanbHON
JESITEIbHOCTH M Pa3BUTUEM HEOOXOJIMMBIX YMEHHUM, OCO3HAHHBIM BBIOOPOM U
IOCTPOEHUEM HHAMBUAYAIBHON TpaeKTOpUU OOpa3oBaHUs U KU3HEHHBIX
IUIAHOB C Y4E€TOM JIMYHBIX HHTEPECOB U OOILECTBEHHBIX OTPEOHOCTEH;

4) acTeTHYECKOe BOCIIMTAHME:

CHOCOOHOCTBIO K OSMOLMOHAJIBHOMY M 3CTETUYECKOMY BOCIPHUSITHIO
MaTeMaTHYecKuX OOBEKTOB, 3a7ay, PEUICHUH, pacCyKICHUH, YMEHHUIO BHUJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOTO MO3HAHMSI:

OpUEHTaluell B JCATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
HpeJCTaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, MPUPOIBI
U 001ecTBa, MOHUMAHUEM MAaTEMaTU4YEeCKOW HayKd Kak c(epbl YeloBEYeCKOU
JEATEIIbHOCTH, DTAIlOB €€ pa3BUTUA U 3HAYMMOCTH JJI Pa3BUTHS LMBWIN3ALINH,
OBJIAJICHUEM SA3BIKOM MAaTEeMaTHUKH MW MAaTEeMaTUYECKOHM KYJIbTYpOM Kak
CPEACTBOM  IIO3HAHMS  MHpA, OBJIAJCHUEM IPOCTCHIIMMHU  HABBIKAMMU
HCCIIE0BATEIBCKON NEATEIbHOCTH;

6) ¢pusnyeckoe BocmuTanue, popMupoBaHHE KYJIbTYPbI 310pPOBbS U
3MOLMOHAIBHOIO 0JIArONOyYHs:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTHYECKHE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbs, BEIEHUS 3J0pOBOro o0pa3a JKM3HM (310pOBOE IUTAHHE,
COQJIaHCUPOBAHHBIA PEXHUM 3aHATUH M OTAbIXa, PEryJspHas (Quandyeckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKA pe(dIEeKCHUHU, MPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPyroro 4eaoBeKa;

7) 3KOJI0rHYeCcKoe BOCTIUTAHME:

OpHUEHTALlMEN HAa NPUMEHEHHE MAaTEeMaTUYECKUX 3HAHUW JUIS PELICHUS
3a/1a4 B 00JIACTH COXPAHHOCTH OKPY’KaIOIEW Cpe/ibl, IJIAHUPOBAHUSI IIOCTYIIKOB



Y OLEHKH UX BO3MOKHBIX MOCJIEICTBUI ISl OKPYKAIOIIEH Cpelbl, 0CO3HAHUEM
IJI00AJIBHOTO XapaKTepa SKOJOTMYECKUX MPOOJIEM U IMyTeil UX PelleHNUs;

8) amanramusi K H3MEHSIOMIMMCH YCJOBHSIM COINHAJILHOH W
NPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHSIX HEOIPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTU Ye€pe3 MPAKTUYECKYIO NEATEIbHOCTh, B TOM
quyclie YMEHUE YUYUThCA Yy JPYTrux JoAei, npuodperat B COBMECTHOM
NeSATeTbHOCTH HOBBIE 3HAHUS, HABBIKU U KOMIIETCHIIMHU U3 OMbITA APYTHUX;

HEOOXOAUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4YHUCJE
dbopMynupoBaTh UACH, MOHATUS, TUIOTE3bl 00 OOBEKTAaX W SIBICHUAX, B TOM
Ylclie paHee HEU3BECTHBIX, OCO3HaBaTh AEQUUUTHI COOCTBEHHBIX 3HAHMHA U
KOMIIETEHTHOCTEH, IMIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CHUTYAlMIO, BOCIPUHUMATH
CTPECCOBYIO CUTYAaIMI0 KaK BBI30B, TPEOYIOIIUN KOHTPMEp, KOPPEKTHPOBATH
NpUHUMAaeMbIe peIIeHUs] U JehcTBUs, (HOPMYIUPOBATH M OIICHUBATH PUCKU U
NoCNEeCTBUSA, POPMHUPOBATDH ONBIT.

METAITPEAMETHBIE PE3YJIBTATHBI
IHo3naBaTesbHBIC YHHBepCaJlbHbIE yueOHbIe

neiicteusi bazoBbie Jornyeckue qeMcTBU:

e BBISBIATH U XapaKTepru30BaTh CYIIECTBEHHBIC MIPU3HAKH
MaTEMaTUYECKUX OOBEKTOB, MOHSITHH, OTHOIICHUN MEXIY MOHATHUSIMH,
(dbopMynHpOBaTH ONpPEEIECHHs MMOHATUH, YCTAaHABIUBATh CYIIECTBEHHBIN
NpU3HaK KiacCU(UKAIlUU, OCHOBAHUS [JIsi O0OOIIEHUsS W CpaBHEHUS,
KPUTEPUH MPOBOJIUMOI0 aHAJIN3a;

e BOCIpPUHUMATh, (HOPMYIUpPOBaTH U MPeoOpPa3OBBHIBATH  CYKICHUS:
yTBEpJIUTEIbHbIE W OTPUIATENIbHbIE, €IWHUYHbIC, YACTHBIE U O0OIIHeE,
YCIIOBHBIE;

e BBUIBISITH  MAaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBA3U U
npoTuBopeunsi B (pakTax, MaHHBIX, HAOMIOACHUSX W YTBEPXKICHUAX,
npenjaratb ~ KpUTEpUU 1T BBIABICHUS  3aKOHOMEPHOCTEH |
MIPOTUBOPEUHI;

e JIeNaTh BBIBOJBI C WCIOJB30BAHMEM 3aKOHOB JIOTHUKH, JECIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

e pa30upaTh JOKa3aTEIbCTBA MATEMATHYECKUX YTBEPXKACHHUH (TPSMbIE U
OT  TMPOTHUBHOIO), IPOBOAUTH  CaMOCTOATEIBHO  HECJIOXKHBIC
JI0Ka3aTeIhCTBA MAaTEeMAaTHUECKUX (PaKTOB, BBICTPAUBATh apryMEHTAITHIO,
NPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI, OOOCHOBBHIBATH COOCTBEHHBIE
paccyXIeHus;

e BBIOMpATH CMOCOO pelieHus yueOHOU 3amaur (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BbIOMpaTh HawbOoiee MOAXOASIIUNA C Y4ETOM
CaMOCTOSATEILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBareabCckue AeMCTBUA:

e WCIIOJIB30BATh BOIPOCHI KaK UCCIEAOBATEIbCKII HHCTPYMEHT MO3HAHMS,
dbopMynHpoBaTh BOMPOCHL, (UKCHPYIOUIHME MPOTHBOpEUYHE, MpodIiIemMy,
CaMOCTOSAITETILHO YCTAaHABIMBATH HMCKOMOE M JaHHOE, (OPMHPOBATH
TUIOTE3Y, apTYMEHTUPOBATH CBOO TIO3UITUIO0, MHCHHE;

e TMPOBOJIUTH IO CAMOCTOSITETHLHO COCTaBICHHOMY IUIAaHY HECIOXHBINA
OKCIICPUMEHT,  HEOOJIBIIIOE  WCCIAEAOBAaHWE IO  YCTAaHOBJICHHUIO



0COOEHHOCTEH MaTeMaTUYECKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITeIbHO  (popMynupoBaTh  00OOIIEHUST U  BBIBOABI MO
pe3ynbTaTaM TPOBEAEHHOTO HAONIOACHUS, HWCCIICIOBAaHUS, OICHUBATH
JIOCTOBEPHOCThH MOJYYEHHBIX PE3YyJIbTaTOB, BHIBOJIOB U 0000IICHU;
IIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCA, a TAKKE BBIABUTATH
IIPEIITOIOKEHHUS O €T0 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undopmanueii:

BBISIBJIATh HEJIOCTATOYHOCTh M HW30BITOYHOCTh HMH(pOpPMAIUU, HaHHBIX,
HEOOXOAUMBIX JIJIsl pElICHUs 3a]1a4u;

BLIOMpPATh, AHAJIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH
uH(OpPMaIIMIO Pa3TUYHBIX BUAOB U (HOPM MIPEACTABICHUS,

BBIOUpaTh (OpPMYy MPENCTABICHUS HUHPOPMAIMU W WUTIOCTPUPOBATH
pelaeMble 3ajlaud CXeMaMM, JguarpaMMaMH, HUHOW TpapuKod U UX
KOMOWHAIIUSIMU;

OIICHUBATh HAJEKHOCTh MHMOPMALMK TI0 KPUTEPUSIM, MPEAIOKEHHBIM
yUHUTENIeM WK CHOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBeEpPCAJbHbIC YUeOHbIE NeCTBUSA:

BOCIIPUHMMAaTh H (OPMYJIMPOBATh CYXKJICHHUS B COOTBETCTBHHU C
YCIIOBUSIMH M LIEJSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M NMUCbMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS 10
XOJy pEIICHUS 3a]a4k, KOMMEHTHPOBATh MOJIYYCHHBIN PE3YIIbTAT;

B X0Jie OOCYXJEHHUs 3aJlaBaThb BOMIPOCHI IO CYIIECTBY OOCYKIaeMOM
TEMBbI, TPOOJIEMBI, pelaeMoil 3a/1auu, BHICKA3bIBaTh WJIEH, HalleJICHHBIE
Ha TIOUCK PEIIEHHUs, COIMOCTAaBJIATh CBOM CYXIECHUS C CYXKICHHUSIMU
JIPYTUX YYacTHUKOB Juajora, OOHApyKHBaTh pa3jiU4ve€ M CXOJICTBO
NO3UIMH, B KOpPpPEKTHON Qopme GOpMyIupoBaTh pa3HOTACHS, CBOU
BO3paKCHHUS;

NPEICTaBIsATh  pe3yidbTaThl  pEIIeHUs  3ajladyd,  OKCIIEPUMEHTa,
UCCJIEIOBAHUsA, TPOEKTa, CaMOCTOSATENIBbHO  BBIOMpAaTh  (opmat
BBICTYIUJICHUSI C Y4€TOM 3aJad TNpe3eHTAllud W  OCOOCHHOCTEH
ayJIMTOPUH;

NOHMMAaTh M  HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOW U
UHAUBUAYaTbHON pabOThl MpPU PEIICHUH YYEeOHBIX MaTEMaTHYECKUX
3azay;

OpUHUMATh  II€JIb ~ COBMECTHOM  JIEATENBbHOCTH, TUTAHUPOBATH
OpraHu3allii0 COBMECTHOW paboThl, pacmpeiensTh BHIBI padorT,
JIOTOBApHUBATKCS, 00CYKIaTh MPOIECC M pe3yiabTaT paboThl, 0000IIATH
MHEHHS HECKOJILKHUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboThl (00CyX)aeHUs, OOMEH
MHEHUSIMH, MO3TOBBI€ INTYPMBl W JPYTHE), BBINOIHATH CBOIO YacTh
paboThl W KOOPAWHHPOBATH CBOW JCHCTBUS C JPYTHMMH YJICHAMU
KOMaH/Ibl, OIICHUBATh KA4e€CTBO CBOETO BKJIaJa B OONIWN MPOMYKT IO
KpUTEPUSIM, CPOPMYIUPOBAHHBIM yUYACTHUKAMH B3aUMOCHCTBUS.

PeryasiTuBHbIE YHHUBepCaJbHbIE yueOHbIe

neiictBusiCaMmooprann3anmsi:

CaMOCTOSITEILHO COCTAaBJISITh IJIaH, aITOPUTM PEILICHUS 3aJa4M (U ero
4acTh), BBIOUPATH CMOCOO PEIIEHUs] ¢ YYETOM HMEIOIIUXCS PECypcoB U



COOCTBEHHBIX BO3MOXXHOCTEH, aprymMeHTHpPOBaTh U KOPPEKTHUPOBATH
BapUaHThI PEIICHUI ¢ y4ETOM HOBOM MH(pOpPMALIUU.
CaMOKOHTPOJIb, IMOIIUOHAJIbHBINA MHTEJJIEKT:

e BJAJNETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTpPOJIS Tpoiecca U
pe3yJibTaTa pelIeHUs MaTEMaTHYECKOU 3a/1auH;

e TMPEABUIECTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HHKHYTh IPU PEIICHUU
3a7a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATA ACATECIBHOCTH MOCTABICHHON LEIN
U YCJIOBUSM, OOBSCHATh MPUYUHBI JOCTHKEHUS WIM HEIOCTHKCHUS
1[eJIU, HAXOUTh OIINOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATHI

K koniy oOyuyenHuss B 7 kJjacce OOyYarOIIUNCS TMOJYYHUT CIEAYIOIIUE
PEIAMETHBIE PE3YIIbTATHI:

Pacno3naBaTh wu3ydeHHBIE TreoMeTpuyYecKue (UTYpBI, ONPENesTh HUX
B3aMMHOE PacCIOJIOKEHHE, U300pakaTh TeOMETpUUeCcKue (PUTYphl, BBHITIOJHSITH
YEepTeX U MO YCIOBHUIO 3a7aud. M3MepsATh JUHEUHBIE U YIJIOBBIE BEJIMYHUHBI.
Pemiate 3a7aun Ha BBIYMCIIEHUE IJIMH OTPE3KOB M BEJIMYUH YTJIOB.

Jlenath TpyOyIO OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJIWYHH MPEIMETOB B
peasbHOM JKM3HU, Pa3MepOB MPHUPOJHBIX 00BEKTOB. PaznmyaTh pazMepsl 3TUX
00BEKTOB TIO TIOPSAJIKY BETUUHHBI.

CtpouTh 4epTe)H K TEOMETPUUECKUM 3aJa4aM.

[Tonp30BaThCs NpHU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, HCIIOJIb30BaTh
pU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB IPU PEILICHUH 3a/1ay.

[IpoBoaUTH JIOTUYECKUE paccyxaeHus C WCIIOJIb30BAHUEM
FEOMETPUUECKUX TEOPEM.

[lonp30BaThCsl MpHU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM  MEAWAaHbl, NPOBEAEHHON K THUIOTEHY3€ MPSIMOYTOJIbHOTO
TPEYroJbHUKA, B PEIICHUU T€OMETPUYECKUX 3a/1a4.

OnpenensiTe NapayIeAbHOCTh MPSIMBIX C TMOMOLIBIO YIJIOB, KOTOPHIE
oOpazyeT ¢ HUMH cekymas. OnpenensTh MapauiedIbHOCTh MPSMBIX C TIOMOIIBIO
pPaBEHCTBA PACCTOSTHUM OT TOYEK OJTHOM MPSAMOM JI0 TOUEK JPYTroM MPSIMOU.

Pemiate 3agaun Ha KieT9aTOM Oymare.

[TpoBOaUTH BBIUMCICHUS M HAXOAUTH YUCIIOBbIE U OYKBEHHBIC 3HAUCHUS
YIJIOB B TEOMETPUYECKMX 3aJa4ax C MCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYrOJIbHUKOB W MHOIOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpH
[IEPECEUEHNH ABYX IMAPAJUICIBbHBIX IPSAMBIX CEKylled. Pemars mpakTtuueckue
3a7]a4M HAa HAXOXKJICHUE YTJIOB.

Bianerp nmoHATHEM TE€OMETPUUYECKOrO MECTAa TOYEK. YMETh ONPENCIATH
OWCCeKTpHCY yria W CEpPeAMHHBIA TEPHeHAUKYIIp K OTpPEe3Ky Kak
F€OMETPUUECKHUE MECTA TOUEK.

DopMynUPOBATh ONPEAECIEHUS OKPYKHOCTH M Kpyra, XOpAbl U JuameTpa
OKPY>KHOCTH, ITOJB30BaThCS UX CBOMCTBAMHU. Y METh NPUMEHSTH 3TU CBOKCTBA
[IpY PELICHUU 3a7a4.

BiageTp moHATHEM ONMHUCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ meHTp. [lomp3oBaThest pakTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB
TPEYTrOJIbHUKA IEPECEKAIOTCd B OJHOW TOYKE, U O TOM, YTO CEPEIAUHHBIC
MEPIIEHANKYJIAPBl K CTOPOHAM TPEYTOJIbHHUKA IMEPECEKAIOTCS B OJHOM TOYKE.



BrnageTrs noHsTHEM KacaTeabHOM K OKPY>KHOCTH, MOJIb30BATHCA TEOPEMOM
0 NEPHEeHAMKYJISIPHOCTH KacaTeIbHOM M paJuyca, NPOBEAEHHOTO K TOYKE
KACaHMS.

[Tonp30BaThCss ~ MPOCTEHUIIMMU  TEOMETPUUYECKUMH  HEPABEHCTBAMHU,
MMOHUMATh X MPAKTUYECKUIN CMBICII.

[IpoBOaUTH OCHOBHBIE T€OMETPUUYECKHE TTOCTPOCHUSI C TTIOMOUIBIO LIUPKYJIS
U JINHEUKH.

K koniy oOyuenuss B 8 kijiacce oOydYarolIUiCs TMOJYYHUT CIEAYIOIIUE
MpPEeIMETHBIE PE3YJIbTAThI:

Pacnio3sHaBaTh OCHOBHBIE BHUJIBI UYETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMH NP PEIICHUH F€OMETPUYECKUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOUKHU MEPECEUCHUS MEUaH TPEYroJibHUKA (LIEHTpa
Macc) B peLICHUU 3a]1ay.

Brnanerp moHsSITMEM cpenHENW JIMHUKM TPEYroJibHUKA W Tpareluw,
IPUMEHATh UX CBOMCTBA MPU PEIICHUH TeoMeTpuueckux 3anad. [lomp3oBaThes
TeopeMor Paseca U TEOPEMON O IPOMOPLIMOHAIIBHBIX OTPE3KaxX, IPUMEHATD UX
JUTSL pEIICHUS TPAKTUYECKUX 3a]1a4.

[IpumensTs  mpu3HaKU  MOJOOMS  TPEYrOJBHUKOB B pEIICHUU
reOMETPUYECKHUX 3a7ad.

[Tonb3oBaThcst Teopemoit I[ludaropa myis pemieHuss T€OMETPUUYECKUX U
npakThuueckux 3aaad. CTpoWTh MaTEMaTUYECKYH) MOJIeb B MPAKTHYECKHUX
3a/layax, CaMOCTOSITENIbHO JeiaTh 4YepTéX M HaXOJIUTh COOTBETCTBYIOIIHE
JUTVHBI.

Brnanerp NOHATUSAMM CHHYCa, KOCHMHyCa M TaHI€HCa OCTpPOro yria
OPSIMOYTOJIBHOTO TpeyrojibHUKa. [lonb30BaTbCcsl ATUMU  MHOHATHUSMH IS
pelIeHus MPaKTUYECKUX 3a/1au.

Boruucnars  (pa3iiuyHBIME  CIIOCOOAMM)  IUIOIIA/b TPEYTOJbHUKA |
IUIOIIAJAM  MHOTOYTOJIbHBIX  ¢uryp  (MONb3ysiCh, TJA€  HEOOXOIUMO,
KaJIbKyJIsTOpOoM). [IpUMEHSTH MOTydYeHHbIE YMEHUS B IPAKTUYECKUX 3aja4ax.

Branerp MOHATHSIMU BIHMCAHHOTO W IEHTPAJIBHOTO YIia, MCIOJIb30BaTh
TEOPEMBl O BIMCAHHBIX YIrjax, yrjiax MEXAy XOpAamHu (CEeKyUIUMHU) U YIJie
MEXIY KacaTeIbHOW U XOPJIOW IPU PEIIEHUH TE€OMETPUUECKUX 3a/1a4.

Brnanerp mNOHATHEM  ONHWCAHHOTO  YETBHIPEXYTOJbHUKA, IMPUMEHSTH
CBOMCTBA OMKMCAHHOTO YETHIPEXYTOJbHUKA MPU PELICHUN 3aa4.

[IpuMeHATh OTyYEHHbIEC 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTEMAaTUUECKUE
MOAENH Uil 3aJad peajbHOM JKU3HU U NPOBOJUTH COOTBETCTBYIOLIUE
BBIYHCIICHUS C TPUMEHEHHWEM TMOJ00US W TPUTOHOMETpUH (TIOJIB3YSICh, TJIE
HEO0OXOUMO, KAJIBKYJISITOPOM).

K xoniy obydenuss B 9 kijiacce oOydYaromiuiicss MOMYYUT CIEAYIOIIHE
MIPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMM OCTPHIX YIJIOB, HAXOAUTh C HUX
MIOMOIIBIO PA3JTUYHBIE 3JIEMEHTHI MPSIMOYTOJIBHOTO TPEYTroJIbHUKA («pElIeHue
MPSIMOYTOJIbHBIX TPEYTrOJAbHUKOBY»). Haxomuth (C MOMOIIBIO KaJbKYJIATOPA)
JUTMHBI ¥ YTJIBI 7SI HETAOJUYHBIX 3HAUCHU .

[Tonb3oBaThCs dbopmynamu MpUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXIECTBOM [IJI HAXOXKACHUS COOTHOIICHUN MEXIY
TPUTOHOMETPUYECKUMU BEIIMUUHAMM.

Hcnonw3oBaTh TEOpEMBbl CHHYCOB M KOCHUHYCOB ISl HaXOXKACHUS
pPa3IMYHBIX  3JEMEHTOB  TPEYrojbHUKA («pEIIEHUE  TPEYrOJbHUKOBY),
MIPUMEHSTh ux npu peleHuu reOMETPUYECKUX 3azay.



Bnagets mnoHATHSMH npeoOpa3oBaHUS MOAOOUS, COOTBETCTBEHHBIX
aneMeHTOB  mnofoOHbix  ¢uryp. Ilonmb3oBaTbest  CBOMCTBaAMU — MOAOOUS
IIPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIIATH JJIMHBI M HAXOAUTH YIJIbl Y MOJOOHBIX
¢uryp. llpuMeHsTh cBoiicTBa MONOOMS B MPaKTUYECKUX 3ajJayax. YMeETb
MPUBOJIUTH MMPUMEPHI MOJAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

ITonp30BaTeCs TEOpEMaMM O IIPOU3BEACHUU OTPE3KOB  XOpA, O
IIPOU3BEICHUN OTPE3KOB CEKYILINX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpAMU, OHUMATh UX T€OMETPUUYECKUNA U (PU3UUECKUI
CMBICJI, IPUMEHATh UX B PEIICHUH T€OMETPUYECKUX U (PU3MUECKHX 3a]ad.
IIpuMeHATh CKaXsApHOE NPOU3BEACHUE BEKTOPOB Ul HAXOXKICHUA [UIMH U
YIJI0B.

ITonp30BaTbCs METOAOM KOOpPAMHAT HA IUIOCKOCTH, INPUMEHSTH €ro B
PELLIEHUN T€OMETPUUECKUX U MPAKTUYECKUX 3aa4.

BiianeTs NOHATHAMY NIPAaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH,
JUIMHBI yTU OKPY>KHOCTU U PaJUAHHOU MEpPBHI yIila, YMETh BBIYUCIIATH IIOLIA b
Kpyra u ero 4acred. I[IpumeHsATH IOJy4YEHHbIE YMEHUS B IPAKTHYECKUX
3a/1a4ax.

Haxonute ocu (MM LEHTPHI) CUMMETPUU (GUTYDP, IPUMEHSATH JABUKCHUS
IJIOCKOCTH B MIPOCTEUIIUX CIydasiX.

[IprMeHATh OTy4YeHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MAaTEMAaTUUECKUE
MOJENM Ui 3a7ad peaJlbHOM JKU3HU M IPOBOJUTH COOTBETCTBYIOLIUE
BBIUMCIICHUSI C MPUMEHEHHUEM IMOA00MS W TPUTOHOMETPUYECKUX (GYHKIUN
(MOB3YSCH, rae HE00X0IUMO, KaJIbKYJISITOPOM).
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IJIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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