IMosicuuTeILHAS 3aIMCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIUNA CBOEH
HeNbl0 00ecleynTh H3y4YeHHE CBOWCTB M pa3MepoB (UIYp, MX OTHOIIEHHWH M B3aUMHOE
pacrosoXeHue, ONUpaeTcs Ha JIOTMYECKYH0, JOKa3aTesbHYK JuHUI0. L[eHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOT'O O0ILEro 00pa3oBaHMs 3aKII0YACTCS B TOM, UTO 0OydarOUIHiAcs
YUUTCS TNPOBOJAUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaTh HMCTUHHBIC YTBEPXKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH
paccyXJIeHUs «OT MPOTUBHOIOY», OTINYATh CBOMCTBA OT MPHU3HAKOB, (POpMyIHpoBaTh OOpaTHBIE
YTBEPKACHHUS.

Bropoii nenbro n3yd4eHuss reOMETpUH SBISETCS HUCIIONIb30BaHUE €€ KaK MHCTPYMEHTA IIpU
pellIeHNN KaK MaTeMaTU4YeCKUX, TaK M MPAKTHUECKUX 3a/ay, BCTPEUaIolUXCs B peaibHOU
*Ku3HU. OOydaromuiics OJDKEH HAy4YUTbCSl OINpPENeIUTh T'€OMEeTpudecKkyro (Gurypy, omnucarb
CJIOBaMH JIAHHBIM YEPTEXK WM PUCYHOK, HAWTH IUIOIIAJb 3€MEIBHOIO YYacTKa, pacCUMTaTh
HEOOXOAMMYIO [UITMHY OITOBOJIOKOHHOTO KaOenst win TpeOyeMble pa3Mmepbl Tapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpas, BHIYMCIUTENbHAS JTUHHUS B U3YYEHUHU T€OMETPHUU.
[Ipu pemieHun 3afgad  MPAKTHUYECKOTO  XapakTepa OOydYalOUIUHCS  YYUTCS  CTPOUTH
MaTeMaTUYeCKUe MOJENIN pEaJbHbIX JKU3HEHHBIX CHUTyallMi, NpPOBOJUTH BBIYUCICHUS U
OLICHUBATh aJIEKBATHOCTb [TOJIyYEHHOT'O pe3ysbTara.

KpaiiHe BakHO MOAYEPKUBATH CBA3M T€OMETPUU C JAPYTMMU YYEOHBIMH TMpPEAMETAMU,
MOTHBHPOBATh  HUCIOJB30BaTh  ONpPEIECICHHUS TEeOMETpUYeCKUX GUryp ¢ TOHATHUH,
JEMOHCTPUPOBATh IPUMEHEHUE MOJYyYEHHBIX YMEHUHN B (U3UKE U TEXHUKE. DTH CBSI3U Hauboiee
ApKO BUJHBI B TeMaX «Bektopsl», « Tpuronomerpuyeckue cOOTHOIIEHU», «MeTo KoopauHaT»
u «Teopema ITudaropay.

VY4eOHblii kypc «l'eomMeTpus» BKIIOYAET CIEIYIONINE OCHOBHBIC pa3eNbl COJEPIKAHUSA:
«['eomerpuueckue ¢Gurypsl u uX CBOHCTBay, «lM3MepeHHe TIeOMETpPUYECKHX BEIHUUHY,
«JlexapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbD», «/IBMKEHHS  MIOCKOCTHY,
«IIpeobpazoBanus MOIOOUS.

Ha u3ydenue yuebHoro kypca «I'eomerpus» oTBoaUTCS B 9 Kiacce — 68 4yacoB (2 yaca B
HEJIEIIO).

VYueonsnii ian MBOY «COI Ne59» na 2023-2024 y4eOHBII TOA mpeaycMaTpuBaet 68
4yacoB (W3 pacdera 2 y4eOHBIX Yaca B HENIENI0) JUId H3y4eHus1 yueOHoro nmpeamera «I eomeTpusi»
B COOTBETCTBUHU C MPOTPAaMMO OCHOBHOTO 00miero oopazoBanus «l'eomerpusi» (Mocksa, 2021
roJ) U B COOTBETCTBHH C TO/I0BBIM KaseHJapHbIM TpapuxoM MBOY «COII Ne 59 (34 yueOHbIX
Henenn B 9-m kiacce). Ilpu cocrapineHun padoueil mporpaMMbl HCIOJIB30BaHBI KOMITIOHEHTBI
YMK no nmpenmery:

1. JI.C. Artanacsn, B.®. byrysos, C.b. Kagomues u ap., «I'eomerpus, 7-9 knacco» B ¢0.:
['eometpus. COopHuK pabouux nmporpamm. 7-9 kiaccel: yued. nmocodue s o61eodpazoBar.
opraam3anuii /coct. T.A. Bypmuctpona -3-¢ u3a.— M.: [IpocBenienue, 2018, c.14-24.
2.AtanacsH JI.C, byry3oB B.®., Kagomier Cb. u ap. 'eomerpus. 7-9 ki.-M.: [IpocBenienHue,
2014

3.Nuenckas M.A. I'eomerpus. CaMoCTOSATENbHBIE M KOHTPOJIbHBIE paOOTHI. 8 Kitacc: yueo.
nocobwue st 001meodpazosat. opranuzanuil/ M.A.Nuenckas. — M.: [Ipocsemenue, 2018.



KoamnyecTBO ypoKoB 1mo pa3jejiaM 3a roj

Pa3znen (riiaBa) KoanuyectBo | KoanmuecTBo
4acoB KOHTPOJIbHBIX padoT

BexkTopsl 12 1

HeKapTOBBI KOOPIHUHATBI 9 1
Ha IIJIOCKOCTHU

Tpuronomerpus.
TeopeMbl KOCUHYCOB U 16 1
cuHycoB. Pemenue

TPEYTrOJIbHUKOB

[IpeobpazoBanue
noo0usi. MeTpuieckue 10

COOTHOILICHUS B
OKPY>KHOCTH

[IpaBunpHbIE
MHOI'OYTOJIbHUKH. J[1TnHa
OKPY>KHOCTH U TUIOLIAb 8
Kpyra. Beruucinenue
JIomaaei

JIBMO>KCHHUS TIJIOCKOCTH 6 1

[ToBTOpenue, 0600MIIEHNE, 7

cucTeMaTHU3alusd 3HaAaHUHN
Htoro 68 4

VYuurbiBas CTPYKTypy Y4YeOHMKA M JIOTUYECKOE M3JIOKEHHME MaTrepuaja B INPUMEPHOE
NIOYPOYHOE IUIAHUPOBAHUWE BHECEHBl CIEAYIOUIME W3MEHEHUs: pasznensl «BekTope» u
«/lexapToBBI KOOPAMHATHI HA IUIOCKOCTH EPEHECEHBI B HAYaJI0 U3yUYEHUSI.

OneHka 3HaHUH yyamuxcs no Kypey «l'eoMeTpus» ocyiiecTBiIseTcss B TpaJUIUOHHBIX

dopmax: B paMKax Ka)kJI0i TeMbI IPOBOSATCS MMCHbMEHHBIE CAMOCTOSTENIEHBIE M KOHTPOJIbHBIC
paboTHI.

ConeprkaHue caMOCTOSTENIbHBIX M KOHTPOJIBHBIX PadOT MO ayire0pe MpeCcTaBIeHO B
yuebHoM nocobun: Muenckas M.A. I'eometpusi. CamocTosITeIbHBIE U KOHTPOJIbHBIE pabOTHI. 9
KJjacc: yue0. mocobue i oOieodpazopar. opranuzanuit/ M.A.Nuenckas. — M.: [Ipocsemenue,
2018.

O1eHKa MUCHMEHHBIX CAMOCTOSITETBHBIX PA0OT M YCTHBIX OTBETOB yUaIIUXCS IO
TE€OMETPHUH IMPOBOINUTCS B COOTBETCTBUHU C TPEOOBAHUSIMH K OIEHKE MUChMEHHBIX Pa0OT 110
MaTeMaTHKe, TPeCTaBIeHHBIX B [lomoxennn o popmax, MepHOAMIHOCTH U TIOPSIIKE TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH M MMPOMEKYTOUHOH aTTectanuu o0yyaroumxcs MbBOY «COLL Ne 59y.

CoaepixaHue nporpaMmsbl
9 KJIACC



Cunyc, xocunyc, TaHreHc yrioB or 0 nmo 180°. OcHOBHOE TPUIOHOMETPUUECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS.

Pemenne tpeyroapbHukoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. PemieHue
MPAKTUYECKHX 3aJa4 C UCIOIb30BaHUEM T€OPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB.

[TpeoOpazoBanue nonobus. [1oodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IpOU3BEIEHUN OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEAECHNUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipaTe KacaTelbHOM.

Bektop, mnuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIOIOKHO
HAIPaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpalMM HaJ
BEKTOpaMHU. Pa3nokeHue BeKTopa 10 JBYM HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BeKkTopa.
CkanspHoe Mpou3BeIeHUE BEKTOPOB, IPUMEHEHUE /711 HaX0XKJIEHUS JJIUH U YTJIOB.

JlekapToBbl KOOpAMHATHI Ha IIJIOCKOCTH. YpaBHEHHUS TMPSIMOA U OKPYXKHOCTH B
KOOpJMHATAaX, [IEpPECEUEHUE OKPYKHOCTEH U NPSIMbIX. MeTO1 KOOPAMHAT U €r0 IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. JJTMHA OKPYKXKHOCTHU. ['pajlycHas u pajinaHHas Mepa yria,
BBIUKCJICHHE JUITMH OYyT OKpYykHOCTe. [Inomane kpyra, cekTopa, CerMenra.

JIBUKEeHMsI TITIOCKOCTH U BHYTPEHHHE CUMMETPHUH (PUryp (37I€MEHTapHbIE MPEICTABICHUS).
[TapannensHbIi iepenoc. [1oBopoT.



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

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJabTATBl OCBOCHHS MpOrpaMMbl y4deOHOTO Kypca «[ eomerpusi»
XapaKTEepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K TMPOILIOMY W HACTOAIIEMY POCCHUHCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUM B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpaKIaHCKoOe U T1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peaM3allid €ro Ipas.,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPaKIaHCKOTO oOIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYXXKJIEHUIO ITUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM IOCTHKEHUHN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-3THUYECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMHM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHWEM BaXHOCTH MAaTEeMaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUN BCel
JKU3HH JIJIs1 YCTICITHOM Mpo(deCCUOHAIbHOM IEATETbHOCTH M PAa3BUTHEM HEOOXOJMMBIX YMEHUMH,
OCO3HAHHBIM BBIOOPOM H IOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPHH OOpa3OBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CITOCOOHOCTBIO K DMOIIMOHATIBHOMY M JCTETHYECKOMY BOCHPHUSITHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHHUA:

OpUEHTAIIMEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPECTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0OIIeCcTBa, MOHHUMaHUEM
MaTeMaTHUYeCKOl HayKH Kak c(epbl 4YelIOBEYECKOW MeATeIbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS [IUBUIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTEeMaTUKU U MAaTeMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM T[IO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENbCKOM IeATeTbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (¢GopMHpoBaHMe  KYJbTYPbl  310POBbS M
3MOLMOHAJIBHOIO 0JIATONOJIY M :

TOTOBHOCTBIO TPHUMEHATh MaTEMaTHYECKHE 3HAaHHWs B HWHTEPECaX CBOETO 3J0POBBS,
BEJICHUS 37I0POBOTO 00pa3a >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIN PEKUM 3aHSATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKA pe(IIeKCHUH,
MpU3HAHUEM CBOETO MpaBa Ha ONMIMOKY U TAKOTO )K€ MpaBa JIPyroro 4eiIoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAIMEeH HAa MPUMEHEHWE MaTEeMaTWYECKHX 3HAHWM JJIS pelieHus 3a/ad B 00JacTH
COXPAHHOCTH OKpYXKAIOUIEH cpefbl, MIAHUPOBAHUS MOCTYIKOB U OLIEHKM HMX BO3MOXHBIX
MOCIEACTBUIA ISl OKPY>KAIOLIEH cpefbl, 0CO3HAHUEM TI00AThHOTO XapaKTepa SKOJIOTHYECKHX
npo0JieM U myTel X peleHus;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOTHOI Cpebl:

TOTOBHOCTHHO K IIGfICTBPISIM B YCJIOBUAX HeOHpeI[eJIéHHOCTI/I, MOBBIIICHUIO YPOBHSA cBOCH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO ACATCIbHOCTh, B TOM YHCJIIC YMCHUC YUYUTLCA Y APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJECH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATDH
neduuThl COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPHUHUMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUMI KOHTPMEp, KOPPEKTHPOBATH NPUHHMAEMbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3naBaTe/bHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble oruueckue aeiicTBUs:

® BBUIBJISATh M XapaKTepU30BaThb CYIIECTBEHHbIE NMPU3HAKU MaTEMAaTUYECKHMX OOBEKTOB,
HNOHATUH, OTHOLICHUH MEXAY MOHATHIMHU, (OPMYJIHUPOBATH OMNPEAEICHUS IOHATHH,
yCTaHaBJIMBATh CYNIECTBEHHBIN MPU3HAK KiacCU(HUKALNU, OCHOBAHUS ISl 000OIEHUS 1
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

e BOCIpPHUHHMMATh, (HOPMYIHPOBATH U INPEOOPa3OBBIBATH CYKICHUSA: YTBEPAUTENIbHbIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

® BBIIBIISATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS B (PaKTax,
JAHHBIX, HAONIONEHMSAX M YTBEPXKAEHUSAX, NpeasaraTb KpPUTEPUU Ui BBISABICHUA
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JleNaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHBHBIX U HHIYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa30bupath JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUH (MpsMBbIE U OT IPOTUBHOIO),
IPOBOAMTH CAMOCTOSITEIBHO HECJOXKHBIE JI0KA3aTeNbCTBA MAaTEMaTHYECKUX (PaKTOB,
BBICTpAauBaTh apryMeHTalllI0, NIPUBOJIUTh IPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BbIOMpaTh cHoco0 pemieHUs ydeOHOW 3anadu (CpaBHUBAThb HECKOJBKO BapHaHTOB
peleHus, BbIOMpaTh Haubosee MOAXOIAMINNA C Yy4ETOM CaMOCTOSITEIBHO BBIJEIEHHBIX
KPUTEPHEB).

ba3oBble nccienoBarebckme 1eiCTBUSA:

® CIOJB30BaThb  BONPOCHI  KaK  MCCIENOBAaTENbCKUM  WMHCTPYMEHT  IIO3HAHUS,
(dbopMyIupoOBaTh BOIPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE, TPOOIEMY, CaMOCTOATEIHHO
yCTaHaBIMBaTh HCKOMOE M JaHHOE, (OpMUPOBATH TUIIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHUE;

® T[POBOJUTH IO CAMOCTOSTEIbHO COCTaBICHHOMY IUIAHY HECIOXHBIA HKCIEPUMEHT,
HeOOJIbIIIOE  HCCIEIOBAHWE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0M;

e camocToATeNbHO  (popMynupoBaTh 000OIIEHHMS W BBIBOJBI IO  pe3ylbTaraM
MPOBEAEHHOTO HAOJIO/IEHUS, UCCIIEI0OBaHUsl, OLEHUBATh JTIOCTOBEPHOCTh MOJIYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHMIA;



MMPOTrHO3UPOBATH BO3MOXKXHOC PA3BUTHUC IMPOLECCCA, 4 TAKIKC BbIABUT'ATh MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTH HH(POPMAIUH, TAHHBIX, HEOOXOAUMBIX IS
pelleHus 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATH, CHCTEMATU3UPOBATh U HUHTEPIPETHPOBATh HH(OPMALIHIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

BbIOUpaTh (opMy npeAcTaBieHuss HHGOPMALMK U WLTIOCTPUPOBATH PelIaeMble 3a1a4u
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPHUSIM, MPEUIOKEHHBIM YUUTEIEM WIIH
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPHHUMATh U (POPMYITUpPOBATH CYXKIEHHUS B COOTBETCTBHH C YCJIOBUSMHU U LEISAMH
oOImIeHus, SICHO, TOYHO, TPaMOTHO BBIpaXKaTb CBOK TOYKY 3pEHHMS B YCTHBIX H
NUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PELICHHUs 33a]auyd, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B XO7ie 00CY>KIE€HUs 3a7aBaTh BOMPOCHI 10 CYIECTBY 00CYKJaeMOil TeMbl, IPOOIEMBbI,
peraeMoil 3a1aum, BbICKA3bIBAaTh MJI€U, HALIEJICHHBIC HA TIOUCK PELIEHUs, COIIOCTaBIATh
CBOHU CYXJIEHUS C CY)KJIEHUSAMM JPYruX YYaCTHUKOB JHajiora, oOHapyKUBaTh pasjindue
U CXOJCTBO MO3MLIMH, B KOPPEKTHOH ¢opme (opMyaHpoBaTh pazHOINIACUS, CBOU
BO3Pa)KEHUS;

HpPEICTaBIIATh PE3yJbTAaThl PEIICHUS 3a7ayM, SKCIEPUMEHTAa, UCCIECI0BaHMs, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (OpMAT BBICTYIUICHUS C YYETOM 3a/ad TPE3CHTAMUA U
0COOEHHOCTEHN ayAUTOpUH;

MOHMMATh U MCIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW ¥ MHAUBUIyaJIbHOM paboThI IIpH
pelIeHny yueOHbIX MaTeMaTHYECKUX 3a/1a4;

INPUHUMATD 11€JIb COBMECTHOM AESITENBbHOCTH, MJIAaHUPOBAaTh OPraHU3aLMI0 COBMECTHOM
paboThl, pacrpeneisTh BUIbI paboT, JOroBapuBaThCs, 00CYXK/1aTh MPOIECC U Pe3yNIbTaT
paboThl, 0000111aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

y4acTBOBAaTh B IPYNIOBBIX (hopmax paboThl (00Cy:k1eHus1, 0OMEH MHEHUSMHU, MO3IOBbIE
HITYPMBI U JPYTHUE), BBHIIOIHATH CBOIO YacTh pabOThI M KOOPIUHUPOBATH CBOM JIEHCTBHS
C JIpYTUMU 4YJIeHAaMHU KOMaH/]Ibl, OLIEHUBATh Ka4€CTBO CBOETO BKJIa/la B OOLIMN MPOAYKT
10 KpUTEPUSIM, CHOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMOIEHCTBHSL.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATh IIJIaH, AJITOPUTM pEIIeHUs 3aJaud (WIK €ro YacTh),
BbIOMpaTh CHoco0 pemeHuss ¢ Y4ETOM HMEIOLIUXCSl PECypcoB U COOCTBEHHBIX
BO3MO>XHOCTEM, apryMEHTHPOBaTh U KOPPEKTHPOBATH BAPUAHTBI PELIEHUN C Yy4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJJIEKT:

BJIIQJIETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJS MpoIlecca U pe3yabTaTa perieHUs
MaTeMaTHYeCKOM 3a1a9M;



® [peABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IIPH PEIICHHUU 3a]la4H, BHOCUTH
KOPPEKTHUBBI B JIESATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, HAHJAEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OIICHUBaTh COOTBETCTBUE PE3y/bTaTa AEATENbHOCTU IOCTABICHHON LENIU U YCIOBHSM,
OOBSACHATH IPUYMHBI JOCTHXKEHUS WM HEJOCTUKEHMSI LIEJIU, HaXOIUTh OLINOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K konmy oOyuenus B 9 kJjacce oOydarommiics MOMYYHT CIEIYIOUIUE IMPEIMETHBIE
pe3yJbTaThI:

3HaTh TPUTOHOMETPHUYECKUE (YHKIMM OCTPBIX YIJIOB, HAXOAUTh C HMX IOMOLIbIO
pa3NMYHbIE  BJEMEHTHl  MPSIMOYIOJBHOTO  TPEYrojbHHKA («pEHIeHHEe MIPSIMOYTOJIbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOLIbI0 KaJIbKYJISATOpA) JIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HAYCHUH.

[Tonp3oBaTbest GopMysIaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUTSL HAXOKJICHHSI COOTHOIIIEHUH MKy TPUTOHOMETPUYECKIMH BEITMYMHAMH.

Hcnonp30BaTh TEOPEMbl CUHYCOB U KOCHHYCOB JUISl HaXOX/IE€HUS PA3IUYHbIX 3JIEMEHTOB
TPEYrojbHUKa («pelIeHUEe TPEYroJbHUKOBY), NPUMEHATh HUX IPH PELICHUH TI'€OMETPHUUYECKUX
3ajay.

Bnagers noustusiMu npeodpazoBaHus 10J00Us, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX
¢uryp. [loap3oBaTbest CBOMCTBaMU 1MOI00MST MPOU3BONIBHBIX (DUTYP, YMETh BBIYHUCISTH JJIHHBI U
HaXOJIUTh YIJbl y MOoA0OHBIX ¢uryp. IlpumeHsars cBoiicTBa MOA0OMS B MPAKTUYECKHUX 3a7ayax.
YMeTh NpUBOAUTH PUMEPHI OJOOHBIX (PUTYP B OKPY’KAIOIIEM MUpE.

[Tonb30BaTbCs TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOp, O MPOU3BEJIECHUU OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp3oBaThbcss BEKTOpaMH, IMOHMMAaTh MX T'€OMETPUYECKUH M (U3NYECKUH CMBICT,
OPUMEHATh MX B PELICHUH TI'eOMETPUYECKUX M (u3ndeckux 3ajad. [IpuMeHSATH ckanspHoe
MIPOU3BEICEHNE BEKTOPOB JJIsl HAXO0XACHUS JUIMH U YIJIOB.

[Tonb30BaTbcs METOAOM KOOpPAMHAT HAa IIJIOCKOCTH, MPHUMEHSTh €ro B pElIeHUuU
reOMEeTPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnaners MOHATHUSAMHU NMPaBUIBHOTO MHOTOYIOJbHMKA, JJIUHBI OKPYXXKHOCTH, JJIMHBI TyT'H
OKPYXKHOCTHM M pPaJMaHHOM Mepbl YIJla, YMETh BBIYMCIATH IUIOMIAAh Kpyra M €ro 4acrem.
[TpuMeHSTH MOTy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4aXx.

Haxomute ocw (MM TEHTPHI) CUMMETpUU (PHUTYp, TPUMEHSTH IBUKCHUS TUIOCKOCTH B
IOPOCTEHIINX CIydasX.

[TpuMeHATHh MOTy4YEeHHBbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTW4YeCKHe MOAETH s
3aj71a4 peaJbHON KU3HHU U MIPOBOANTH COOTBETCTBYIOIINE BHIYUCIICHUS C TPUMEHEHHEM ITO100Us
U TPUTOHOMETPUYECKUX (PYHKIUH (TI0IB3YACh, I7Ie HEOOXOUMO, KaJIbKYJIATOPOM).



9 KUIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
JlaTa nudpoBbie
Ne /i Tema ypoka Konrpoabnbsie IIpakTuueckue p
Bcero u3ydeHusi oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
1 Onpenenenrie BeKTopoB. Ouznueckuii u 1 bubnmnoreka HOK
' T€OMETPUUYECKUI CMBICTT BEKTOPOB https://m.edsoo.ru/8a144960
5 CriokeHue ¥ BBIUMTaHUE BEKTOPOB, 1 bubmmoreka [JOK
' YMHO>KEHHE BEKTOPa Ha YKCIIO https://m.edsoo.ru/8al44a8c
3 CrioxeHue ¥ BRIUMTAHUE BEKTOPOB, 1 bubnnoreka [JOK
' YMHOK€EHHE BEKTOPA Ha YKCIIO https://m.edso0.ru/8a144d52
4 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, 1
' YMHOXEHHE BEKTOpa Ha YUCIIO
s Pa3znosxeHne BekTopa 1o 1ByM 1
' HEKOJUTUHEAPHBIM BEKTOpaM
bu6mmoteka IIOK
6. Koopaunatel BekTopa 1
pA P https://m.edsoo.ru/8al44fbe
CxansipHO€ MPOU3BEIEHUE BEKTOPOB, ETO
7 MIpUMEHEHHUE TSl HaX0XACHUS JUTUH U 1 bubmorexa LOK
’ p https://m.edso00.ru/8a14539c
YTJI0B
CxkansipHO€ MPOU3BEIEHUE BEKTOPOB, ETO
8 N I/IMGI:IGHI/IC pns[ HaXO0XJIEHUS J'IpI/IH u 1 bubmmorexa [JOK
' P s A s https://m.edso0.ru/8a14550e
yTJIOB
9 Pemenue 3aga4 ¢ mnoMoIb0 BEKTOPOB 1 bubmmorexa [JOK
' A - P https://m.edsoo.ru/8al44c3a
10. Pemenue 3aga4 ¢ nomMoIb0 BEKTOPOB 1 bubnunorexa LIOK



https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a

https://m.edso0.ru/8a1458c4

[IpuMeHeHre BEKTOPOB IS PELLIECHUS

11 3a71a4 (PU3HKHU
" . bubmmotexa LIOK
12. KonTtponsnas padora no teme "BexTopsr" https://m.e dSO(I)_.[ru 183145008
13 JlexapToBbI KOOPAMHATHI TOUYEK Ha
IJIOCKOCTH
. bubnmnoreka HOK
- ¥ PABHEHIE MAMOI https://m.edsocl)l.ru/8al45048
15. YpaBHeHHE NPAMON
16. YpaBHEHHE OKPYKHOCTH bubmrorexa LIOK
https://m.edsoo.ru/8al4635a
17 KoopauHatsl Todek nepeceueHus bubnnorexa [JOK
OKPYKHOCTH U IIPSIMOi1 https://m.edsoo.ru/8a146620
Meroa KOOpAUHAT IPH PELIEHUN
18. FeOMETPUUECKUX 3a7ay, MIPAKTHUECKUX
3a1a4y
Meroa KOOpAUHAT NPH PELIEHUN
19. T€OMETPUYIECKUX 3a/1a4, MPAKTHIECCKUX
3a/1a4y
MeTto KOOpAMHAT IIPU PELLIEHUN
20. T€OMETPUYIECKUX 3a/1a4, MPAKTHIECCKUX
3a/1a4y
1. KonrtponbHas padorta no teme "JlekapToBbI bubmuoreka [IOK
KOOPJIMHATHI Ha TIOCKOCTH" https://m.edsoo.ru/8al46e0e
~ Omnpenenenne TPUroHOMETPUUECKUX bubmuoreka [JOK

¢ynkuuit yriaos ot 0° no 180°

https://m.edsoo.ru/8al424bc



https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a1424bc

23. DopMyIIbl IPUBEACHUS
" T bub6nmoreka [IOK

' COPEMA KOCHIYCOB https://m.eds00.ru/8a14336¢
25. Teopema KOCUHYCOB
26 T bu6nmoreka [IOK

' COpEMa KOCHHYCOB https://m.edsoo.ru/8al42d5e
7 T bu6nmoreka [IOK

' eOpEMa CHIyCOB https://m.edsoo.ru/8al42e8a
28. Teopema cuHycOB
29. Teopema cuHycOB
30 HaxoxeHue 1JiMH CTOPOH U BEJIMYHH bubnnoreka [JOK

' YIJIOB TPEYTOJIbHUKOB https://m.eds00.ru/8a1430b0
31 P bubmuoreka [{OK

' CHICHHE TPEYTOIBHHKOB https://m.edsoo.ru/8al42ac0
3 P bubmuoreka [{OK

' CHICHHE TPEYTOIBHHKOB https://m.edsoo.ru/8al42ac0
33 P bubnuoreka [{OK

' CIICHHE TPEYTOILRIKOB https://m.edsoo.ru/8al42ac0
34 P HUKOB bu6mmoteka IIOK

' eLee Tpeyron https://m.edsoo.ru/8al42ac0
35 [IpakTyeckoe NpUMEHEHHE TEOPEM bubnmnoreka HOK

' CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8a142c3c
36 [IpakTHueckoe MpUMEHEHNE TEOPEM

. CHHYCOB M KOCHHYCOB

KonTtponbHas padora o Teme "Perenune bu6muoreka [JOK
37.
TPEYroJIbHUKOB" https://m.edso0.ru/8a14392a

38. [TonsiTue o mpeoOpa3zoBaHUM MOA0OUS bu6muoreka [IOK



https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a

https://m.edso0.ru/8a143ab0

COOTBETCTBEHHBIE AIEMEHTHI OI00HBIX

bubnunorexa LIOK

3 uryp https://m.edsoo.ru/8al143de4

20, COOTBETCTBEHHBIE 3JIEMEHTHI TIOJTOOHBIX
buryp
Teopema o mpou3BeIeHUN OTPE3IKOB XOP/I,

a1 TeopeMa O MPOU3BEIACHUH OTPE3KOB bubnmnoreka HOK
CEKYILHX, TEOpEMA O KBaJpaTe https://m.edsoo.ru/8a14406e
KacaTeJIbHON
Teopema o Ipou3BeIEHUN OTPEIKOB XOP/I,

42, TeopeMa O MPOU3BEICHUU OTPE3KOB bubnnorexa [JOK
CEeKyUIUX, TeOpeMa O KBaapare https://m.edsoo.ru/8al441a4
KacaTeJlIbHON
Teopema 0 Ipou3BEIEHUN OTPEIKOB XOP/I,

43, TeopeMa O MPOU3BEICHUU OTPE3KOB Bu6moteka [JOK
CEKYLIUX, TeOpemMa O KBaJpare https://m.edsoo.ru/8al442da
KacaTeJlbHON

aa. [IprMeHeHne TeopeM B pEeLICHUH bubmmnoreka HOK
reOMETPUYECKUX 3a/1a4 https://m.edso0.ru/8a143f06

45, [Ipumenenue TeopeM B pelIeHUN bubmuoreka [IOK
reOMETPUYECKUX 3a/1a4 https://m.edsoo.ru/8a1443fc

46, [TpuMeHeHnEe TEOPEM B pELIEHUH bubmuoreka [IOK
reOMETPUYECKUX 3a/1a4 https://m.edsoo.ru/8a144578

47, [IprMeHeHne TeopeM B pEeLICHUH bubnmnoreka HOK
reOMETPUYECKUX 3a/1a4 https://m.edsoo.ru/8a144578

48, [TpaBuiIbHBIE MHOTOYTOJIBHUKH, bubmuorexa [IOK

BBIYHMCIICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda



https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a146fda

bubnunoreka LIOK

49 Huceito m. Jlmitha okpysiocTH https://m.edso0.ru/8a1472c8
bubmuorexa [JOK
>0 Huciio m. Jlmina okpysiocTH https://m.edsogru/8a14714c
51. JmuHa 1yru OKpy>KHOCTH
52. Panuannas mepa yria bubmorexa LIOK
https://m.edsoo.ru/8al4714c
53. [Imomaae kpyra, CEKTOpa, CErMEHTa bubmmorexa LIOK
https://m.edsoo.ru/8al47426
54. [Inomane kpyra, ceKTopa, CerMeHTa bubmmorexa [JOK
https://m.edsoo.ru/8al147750
55. Ilnomane kpyra, cekTopa, CerMeHTa bubmmorexa [JOK
https://m.edsoo.ru/8al147750
56. ITonsiTHE O ABMKEHUH TUIOCKOCTH bubmmorexa [JOK
https://m.edsoo.ru/8al147c82
57. [TapamiensHbIM IEPEHOC, TOBOPOT bubmorexa LIOK
https://m.edsoo.ru/8a147f16
58. [TapannensHbIN IEPEHOC, TOBOPOT bubmorexa LOK
https://m.edso0.ru/8a147f16
59. [TapannensHbIN IEPEHOC, TOBOPOT
60. [TapajienapHbIi IEPEHOC, TIOBOPOT
61 [IpumeHeHne NBUKEHUI P PEIICHUN bubmuorexa [IOK
3a1a4 https://m.eds00.ru/8a1480e2
KonTponsHnas pabora no remam
62. "[IpaBHIIBHBIE MHOTOYTOJIbBHUKH.
OxkpyxHOCTb. [[BrkeHHsI iiockocTu"
63. [ToBTOpenue, 06001IeHNE, bubnunorexa LIOK



https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2

cucremaTusauus 3Hanuil. Mzmepenue
T€OMETPUUYECKUX BEJIMUUH. TpeyroJbHUKU

https://m.edso0.ru/8a148524

[ToBTOpeHnue, 06001ICHNE,
64. cucremaTusauus 3Hanuil. [lapaiensabie u 1
NEePHEHANKYIISIPHBIE TIPSIMbIC

[ToBTOpEHME, 0000IICHUE,
65 cucremarusanus 3Hauui. OKpy>KHOCTb U
' Kpyr. ' eomerpruueckue ocTpoeHus. Yisl

B OKPYXHOCTHU

[ToBTOpEHHME, 0000IICHUE,
66 cucTeMaTu3alusa 3HaHWi. Brucanueie u 1
' ONHCaHHBIE OKPY/KHOCTH

MHOTI'OYI'OJIbHUKOB

[ToBTOpEHME, 0000IICHUE,
7 cucTeMaTu3alusa 3HaHWi. Brucanueie u 1
' OIHCaHHBIE OKPY)KHOCTH

MHOTI'OYI'OJIbHUKOB

[ToBTOpenue, 06001IIEHNE,
cHUCTEMaTH3alMs 3HAHUI

68.

bu6nmoreka [IOK
https://m.eds00.ru/8a148650

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650

