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HOACHUTEJIBHASA 3AIINCKA

I'eomeTpuss Kak OJMH M3 OCHOBHBIX pa3JelOB IIKOJIBHOM MAaTeMAaTHKH,
UMEIOINNA CBOEH LEIbI0 00ECHEeUNUTh M3YyYEHUE CBOMCTB M Pa3MepoB (QUIYp, HX
OTHOLIEHMM M  B3aMMHOE PACIOJIOKEHUE, ONUPAETCA Ha  JOTUYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LI[eHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOTIO
o011ero oOpa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYyYarOIIUNCS YUUTCS MPOBOJIUTH
JIOKa3aTEJIbHbIE PACCYKICHHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, TOKA3bIBATh
UCTUHHBIE YTBEPXKACHUS M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH
pacCyXJI€HHUs  «OT IPOTUBHOIO», OTIWYaThb CBOWCTBA OT IIPU3HAKOB,
dbopMynHpOBaTh OOPATHBIE YTBEPIKIACHUS.

Bropoli 1menpr0 u3yyeHUs TE€OMETPUH SIBISETCS HCIOJb30BAaHHE €€ Kak
MHCTPYMEHTA IPHU PEIICHUU KaK MaTEMaTHYECKUX, TaK M IPAKTUYECKUX 3aaad,
BCTPEUAIOUINXCA B peajbHOW >ku3HM. OOyyaromuiicss JOKEH HayuuThCs
ONPEIEIUTh F'€OMETPUUECKYIO (QUTYypy, ONMHCATH CIOBAMHU JAHHBIA YEPTEXK WU
PUCYHOK, HAWTH IJIOIIA/lb 3€MEJIBHOIO y4acTKa, pacCYUTaTh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOI'O Kalenss wiu TpeOyemble pasMepbl Trapaxa JJisi aBTOMOOWJIS.
OTOMy COOTBETCTBYET BTOPAsl, BBIYMCIHTENIbHAS JIMHUSA B U3yYEHUU T€OMETPHUH.
[Ipu pemeHnH 3aaad MPAKTUYECKOrO XapakTepa OO0ydaroIIHUKCsS YYUTCS CTPOUTH
MAaT€MAaTUYECKHE MOJEIM PpEANbHBIX JKU3HEHHBIX CHUTYAallMd, IPOBOIAUTH
BBIYMCJIEHUS U OLIEHUBATh aJICKBATHOCTD MOJYYEHHOTO PE3YbTaTa.

KpaiiHe BaxHO NOMYEPKUBATH CBA3M TI'E€OMETPUU C APYIMMH y4YEOHBIMU
npeaMeTaMi, MOTHBHPOBATh MCIIOIb30BATh OMPEICICHUS T€OMETPUUYECKUX HUryp
U TIOHSTHUM, JIEMOHCTPUPOBATH MPUMEHEHUE MOJYYEHHBIX YMEHHH B (U3HKE U
TEXHUKE. OTH CBsI3UW Haumbojee SApPKO BHAHBI B Temax «Bekropb»,
«Tpuronomerpuueckue cootHomeHus», «Merox koopaunat» u «Teopema
[Tudaropar.

VYu4eOHbIil Kypc «l'eoMeTpus» BKIIOYAET CIEAYIOLUIME OCHOBHBIE DPa3/E€ibl
comepxkanusi: «['eomerpuueckue @urypsl U uX cBoicTBa», «M3mepeHue
r€OMETPUYECKUX  BEJIMYMH», «JleKapTOBBI KOOPAMHATBI HA  IJIOCKOCTH,
«Bektopby, «/IBrkeHus mnockocTy, «IIpeodpazoBanust mogo0Ous».

Ha uzyuenue yueOHoro kypca «I'eomerpus» B 9 kitacce orBoauTcs 68 yacoB
(2 yaca B HezIeIIO).



COJAEPXKXAHME OBYUYEHUA
9 KIIACC

Cunyc, kocuHyc, TaHreic ymioB or 0 gmo 180°. OcHoOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbI IPUBEACHUS.

Pemenue TpeyronpaukoB. Teopema KOCMHYCOB U TeOpeMa CUHYCOB. Pemenne
NPAKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

IIpeo6pazoBanue mompobus. [1ogodre COOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa O NDPOU3BEICHUM OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIIHNX, TEOpEMA O KBaJpaTe KacaTeIbHOM.

Bekrop, mimHa  (MO&yJb)  BEKTOpAa,  COHANPABIEHHBIE  BEKTOPHI,
IIPOTHUBOIOJIOKHO HAIIPABIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpallid HaJl BEKTOpamH. PasjnoxkeHue BeKTOpa MO JBYM
HEKOJUIMHEAapHbIM BekTopaMm. Koopaunatel BekTopa. CKalsipHOE NPOU3BEIACHUE
BEKTOPOB, IPUMEHEHHUE JIJIs1 HAXOKICHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPJIUHATHI HA TNIOCKOCTHU. Y PABHEHUS IPSIMOU U OKPY>KHOCTH B
KOOpJMHATaX, MEPECEYECHUE OKPYKHOCTEHM M MPAMBIX. MeTol KOOpAMHAT U €r0
MIPUMEHEHHUE.

[IpaBusibHBIE MHOTOYTOJIBHUKU. JITMHA OKPYKHOCTH. [ panxycHas u paguaHHas
Mepa yrjia, BBIUMCICHHE MJIMH Jyr OKpyxkHoctedl. Ilnmomane kpyra, cekropa,
CEerMEHTa.

JIBWKEHUS TUIOCKOCTM M BHYTPEHHHE CUMMETpUU GUTyp (dJeMEeHTapHbIE
npeacrasiienus). [lapannensHpiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHUS IIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHLIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

JInYHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl  y4eOHOro Kypca
«I"eomeTpus» XapakTepHU3yOTCS:

1) matpuoTHyecKoe BOCIMTAHHE:

IPOSIBIEHHEM MHTEpeca K TMPOLNUIOMY M  HACTOSAIIEMY POCCHUUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTH)KEHHSIM  POCCHUHCKHX
MaTEMaTUKOB M POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJB30BAHUIO 3THUX
JOCTUKEHHUM B IPYrUX HayKax U MPUKIAJAHBIX chepax;

2) rpaskaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pealli3aliu ero
opaB, MpPEICTAaBICHUEM O MaTeMaTHYEeCKMX OCHOBaX (DyHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SABJICHUH, MPOLEAYp TpakIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C NpPaKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAyKd, OCO3HAHHUEM BaXXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B JACSITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YacTHE€ B PpEIIEHUU MPAKTUYECKUX 3a]ay
MaTEMaTUYECKOM HaIpPABJICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHMsI Ha TMPOTSHKCHUHM BCEH JKU3HU I YCHEHIHOW TpodecCHOHATbHON
JESTEIbHOCTH M Pa3BUTHEM HEOOXOTUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOEHUEM MHUBUYAIbHON TPAEKTOPUHU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEM;

4) acTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJbHOMY M 3CTETUYECKOMY  BOCHPHUSATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3ajay, PELICHHUH, pacCyX JCHHH, YMEHUIO BHUJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'O MO3HAHMSA:

OpUEHTAaLMEed B JIEATEILHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YENOBEKA, MPUPOJIbI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOM HayKh Kak c@epbl 4YeJI0BEYECKOM
NEeATENbHOCTH, JTANlOB €€ Pa3BUTUS W 3HAYMMOCTH JJI1 Pa3BUTHUS LUBUIIM3ALINM,
OBJIAJICHHEM SI3bIKOM MATEMATHKU U MATEMATHYECKOW KYJBTYpPOW Kak CPEICTBOM
NIO3HAHWUS MHpPA, OBJIAJEHUEM IIPOCTEUIIMMU HAaBBIKAMH MCCIIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usnyeckoe BocnmuTaHHe, (POpPMHMPOBAHHE KYJIbTYPblI 3A0POBbSA H
IMOLMOHAJIBHOIO0 0JIArONoNyYHs:

TOTOBHOCTBIO MPHUMEHATh MaTEMaTHYECKUE 3HAHUS B HMHTEPECAX CBOETO
30pOBbsl, BENEHUS  370pOBOro  oOpa3a KHU3HM  (300pOBOE  IHTAHUE,
cOAaHCUPOBAaHHBIA PEXUM 3aHATHUH U OTAbIXa, peryyspHas Quandeckas
AKTUBHOCTH), COPMUPOBAHHOCTHIO HABBIKA pe(PIIEKCUU, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY U TaKOro e MpaBa JIPyroro 4ei0BeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHME:

OpUEHTALHNEN HAa IPUMEHEHNE MATEMATHYECKUX 3HAHUM JIJIs1 peIIeHUs 3a1a4 B
00JIaCTH COXPAHHOCTU OKPY’KaIOILEH Cpeibl, INIAHUPOBAHUS TTOCTYIIKOB U OLICHKH
UX BO3MOJKHBIX MTOCJIEACTBHUM AJIsl OKPY’KAIOLIEH Cpelibl, 0OCO3HAHUEM IT100aIbHOIO
XapakTepa 3KOJOTHYECKUX poOJieM U IMyTell UX pelieHHs;

8) ajanTanus K M3MEHAIMMCH YCJIOBHAM COLMAIBHON W NPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEONPEIEIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 NMPAKTHUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUUTHCS y APYIHX JIOAEH, MpUoOpeTaTb B COBMECTHOM AESITEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUU U3 OIbITA IPYTUX;

HEOOXOJUMOCTBhIO B (OPMHUPOBAHMM HOBBIX 3HAHWW, B TOM YHUCIE
(GopMynupOBaTh UJIEU, TOHITUS, TUTIOTE3bl 00 0OOBEKTAX U SIBJICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(QUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEN, IUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIHPHUHHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMII KOHTpPMEp, KOPPEKTHUPOBATH
IpPUHUMAaeMble pEIICHUsT U AeWCTBUSA, (OPMYyIUPOBATH M OIICHUBATh PHUCKH U
NOCJIEICTBUSL, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

ba3oBblie jlornueckue aeiicTBUA:

e BBIBIITh M XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKK MATEMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHUWH MEXIy HOHATUAMHU, (HOPMYIHPOBATH
ONpeleseHUsl  NOHSATHM, YCTAaHAaBIMBATh  CYLIECTBEHHBIA  MpPU3HAK
Kjaccu(ukanmy, OCHOBaHUS sl OOOOIIEHHWS W CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIMN3A;

e BOCIpPUHHMATh, (OPMYIHpPOBaTH U  MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAMUTENIbHbBIE M OTpULIATEIbHBbIC, €AWHUYHbIC, YacTHbIE W OONIUE,
YCIIOBHBIE;



BBISIBJISITh ~ MAaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBOopeursi B (akTax, JaHHBIX, HAONIOACHUSAX U YTBEPKIACHUSX,
npeajiaraTb KpUTEPHUHU ISl BBISIBJICHUS! 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;
JieN1aTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHKH, AEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa30uparh J0Ka3aTelibcTBa MaTEMATHUYECKUX YTBEPKIECHUHN (MpPSMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSATEIBHO HECIIOKHBIE JOKa3aTelIbCTBa
MaTeMaTHYeCKUX (akTOB, BBICTPAWBATh APryMEHTALUI0, MPUBOIUTH
IpUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATHh CIOCOO penieHus y4dyeOHOW 3ajaud (CpaBHUBATH HECKOJBKO
BApUAHTOB pEUIEHMs, BBIOMpAaTh HauboJiee MOAXOMAMI ¢  y4éToMm
CaMOCTOSITEJILHO BBIIEJICHHBIX KPUTEPHUEB).

ba3oBble HcaiaeaA0oBaTe/JIbCKIue I[eﬁCTBHﬂ:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIICIOBATCIIbCKHIA WHCTPYMEHT ITO3HAHUA,
(GbopMyIMpOBaTh BOIPOCH], (UKCHPYIOUIUE IPOTUBOPEUHE, IPOOIEMY,
CaMOCTOSITEJIbHO ~ YCTaHABJIMBAaTh HWCKOMOE W JIaHHOE, (opMHpOBaThH
TUIIOTE3Y, apIYMEHTHUPOBATh CBOIO IMO3HIINIO, MHECHUE;

IPOBOJAMWTH IO CAaMOCTOSATEIBHO COCTABJICHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE HCCIICIOBAaHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTy COOOI;
CaMOCTOSITEILHO (HOPMYJIUPOBATH OOOOIIEHUSI U BBIBOJABI MO pe3yJibTaTam
IPOBEACHHOTO HAOJIFOJCHHS, HWCCJICIOBAaHMS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 000O0IIEHHI;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCa, a TAKXKE BBIIBHTAThH
IIPEJIITOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISITh  HEJIOCTATOYHOCTh M W30BITOYHOCTh WH(GOPMAIMH, IaHHBIX,
HEOOXOAMMBIX JJIS PEIICHUS 3a/a4H;

BBHIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBaTh U HHTEPHPETUPOBATH
uH(}OpMaIUIo pa3TUYHBIX BUIOB U (POPM IIpeICTaBIICHNUS,

BbIOMpaTh (GopMy mpenacTaBieHuss HHGOPMAIMK W WIUTIOCTPUPOBATH
pemnraemMple 3amaydl  CXeMaMH, JIuarpaMMam#, WHOW TpaduKkod ©u UX
KOMOMHAIIUSIMU,

OLICHUBATh HAJAEKHOCTh HMHGOPMALMUU [0 KPUTEPHUSM, MPEATIOKEHHBIM
YUHUTENIEM UIIH COPMYITMPOBAHHBIM CAMOCTOATEIBHO.

KOMMyHI/IKaTI/IBH])Ie YHuBeEpcajibHbIC yqeﬁnble HeﬁCTBHﬂ:

BOCIIPUHUMATDH U q)OpMy.TII/IpOBaTB CYXKIACHUA B COOTBCTCTBUHN C YCIOBUAMU
" OcJsiMHU O6IH€HI/IH, SICHO, TOYHO, TPAaMOTHO BBIPAKAaTh CBOIO TOYKY 3PCHUA



B YCTHBIX M MUCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS! MO XOJYy PEIICHHS
3aJ1a4yi, KOMMEHTUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B X0Jie 00CYX/IeHHs 337aBaTh BOIPOCHI MO CYIIECTBY 00CYX IaeMOU TEMBI,
npoOJIeMBbl, peraeMoi 3a7a4d, BbICKa3bIBaTh WJIEH, HAIICJICHHbIC HA MTOMCK
pELIEHHUs], COIOCTABIISATh CBOU CYKJICHHS C CYKJICHUSIMU IPYTUX YYaCTHUKOB
nyanora, OOHapyKMBaTh paszliUuMe W CXOJACTBO MO3UIUMA, B KOPPEKTHOU
dbopme hopmMyIHpOBaTH Pa3HOIIACHS, CBOU BO3PAKCHUS;

MPEACTABIIATH PE3YJIbTAThl PEHICHUS 3aJa4H, SKCIIEPUMEHTA, UCCIIEI0BaHUs,
MIPOEKTa, CAMOCTOSATEIHLHO BBIOMPATh ()OpPMAT BBHICTYIUICHUSI C YUETOM 3a/1a4
NpPEe3eHTalMU U OCOOEHHOCTEN ayJUTOpHUU;

NOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW U UHIUBUAYaIbHOM
paboTHI IPH PEIICHUU YUYeOHBIX MATEMATUIECKUX 3a]1a4;

NPUHUMATh LEJIb COBMECTHOM JAESITENbHOCTH, IUIAHUPOBATH OPraHU3ALUI0
COBMECTHOM paboThl, pacOpeneysarh BHABI pabOT, JAOrOBapUBATHCH,
o0cyk/1aTh mpolecc U pe3ysbTaT padoThl, 00001IaTh MHEHUSI HECKOJIbKHUX
JOJIEH;

y4acTBOBaTh B TIPyNHoBBIX (opmax padoTel (0OCyxJIeHus, OOMEH
MHEHHUSIMHA, MO3TOBBIE IITYPMbI U APYTHE), BBHITOIHATH CBOIO YacCTh PabOThI
U KOOPJAUHHUPOBATH CBOU JEUCTBHUS C JPYTUMHU 4YI€HAaMH KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM,
c(OpMyIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PerJIHTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnble I[eﬁCTBHﬂ

CaMoopraHmauml:

CaMOCTOSITETILHO COCTaBJIAThH IJIaH, alrOPUTM pPElIeHUs 3aJayd (WIH €ro
4acTbh), BBIOMpATh CIOCOO pELIEHMs] ¢ Y4ETOM MMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHPOBATh
BapUaHThI pEIIEHUH C Y4ETOM HOBOM MH(OpMauu.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIA HHTEJJICKT:

BJIAJETh CIOCOOAMHU CaMOITPOBEPKHU, CAMOKOHTPOJIS MpoIlecca U pe3yibTrara
pelIeHNs] MaTEMaTUYECKOM 3a/1auu;

NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh MPU PEILICHUH 3a]1a4H,
BHOCHUTH KOPPEKTHBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSATENIBCTB,
HaWJIEHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA JIEITEIIBHOCTH MOCTABICHHON LEIN U
YCJIOBUSIM, OOBSACHSTH NPUUYUHBI JOCTHUNKEHUS WJIM HEAOCTHXKCHUS LEIH,
HAXOJIUTh OMIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 9 kJjacce OOy4arolmuics TOJYYUT CIEAYIOIINE
IpPEeIMETHBIE PE3YJIbTATHI:

3HaThb TPUTOHOMETPUYECKHE (YHKIIMU OCTPHIX YIJOB, HAaXOIUTh C HUX
MOMOIIIO PA3JIMYHBIE BJIEMEHTHI MPAMOYTOJIBLHOTO TPEYTroJbHUKA («pelieHne
NPSIMOYTOJIbHBIX TPEYTOJILHUKOBY ). HaxoauTh (C MOMOIIBIO KATbKYJIATOPA) AJIMHbI
Y YTJIbI 1Sl HETAOJIMYHBIX 3HAYEHU M.

[Tonb3oBaTbest popMyamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JIJII HAaXOXKJIECHHUSI COOTHOIICHHM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcnonbs30BaThk TEOPEMBI CHHYCOB M KOCHUHYCOB JIJII HAXOXACHHUS pa3IMYHbIX
AJIEMEHTOB TPEYTroJibHUKA («pEIIeHHEe TPEYTrOJbHUKOBY»), MPUMEHSITh HUX MpHU
pEIICHUN T€OMETPUYECKUX 3a/1ad.

Brnagets noustusiMu npeoOpa3oBaHus MoA00Ms, COOTBETCTBEHHBIX JJIEMEHTOB
nono0HbIX (uryp. Ilonp3oBaTecs CBOMCTBaMH MOAO0MSA MPOHU3BOJIBHBIX (UTYP,
YMETh BBIYUCISTH JJIMHBI U HAXOJIUTh YIIIbI y MON0OHBIX (uryp. IlpumeHnsts
CBOMCTBa TOMOOHMS B MPAKTHMUECKUX 3ajladyaX. YMETh MPUBOJIUTH MPHUMEPHI
MO00HBIX (PUTYP B OKPYIKAIOIIEM MHPE.

[Tonb3oBaTbcst TEOpEMaMU O MPOU3BENCHUM OTPE3KOB XOP/[, O MIPOU3BEICHUU
OTPE3KOB CEKYILINX, O KBaJIpaTe KacaTeabHOM.

[Tonp30BaTbcst BEKTOpaMH, MOHUMATh MX T€OMETPHYECKHN M (U3HYECKUi
CMBICJ, TPUMEHATHh MX B PEUICHHWH TEOMETPHUECKUX U (U3NYECKUX 3aj]ad.
[IpuMeHATH cKalsipHOE TPOU3BEACHUE BEKTOPOB JIJISl HAXOXKACHUS JJIMH U YTJIOB.

[Tonb30BaThCst METOI0M KOOPAMHAT HA MIIOCKOCTH, TPUMEHSTh €r0 B pEIICHUU
r€OMETPUYECKHUX U MPAKTUYECKUX 3a]a4.

Bragers NOHATHSAMU NPaBHIBHOIO MHOTOYTOJBHHUKA, IJIUHBI OKPY>KHOCTH,
JUIMHBI IyTH OKPY>KHOCTH W PaJIMaHHOM MEphI yIJla, YMETh BBIUMCIATH IUIOIIA]b
Kpyra u ero yacteil. [[puMeHsITh MoJTydeHHbIE YMEHHS B IPAKTUYECKUX 3aa4ax.

Haxomuth ocu (MM LEHTPBI) CUMMETPUH (QUTYP, TPUMEHSTH JIBHKCHUS
IJIOCKOCTH B MPOCTEUIINX CITyYasix.

[IpuMeHATHh MONy4YEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE
MOJIENIN JUIS 3a/1a4 PeabHON JKM3HU U IIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NpPUMEHEHHEM TMOAO00US M TPUTOHOMETPUUECKUX (PYHKIMM (IOJB3YSCh, TIE
HEO0OXO0JIMMO, KaJIbKYJISTOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KVIACC
KoanuyecTBo 4acoB
Ne HaumeHoBaHue pa3ie/ioB U TeM JyekTpoHHbIE (HU(POBBIE)
Koutpoiasbnbie | IlpakTnyeckue
n/m | MporpamMmsl Bcero o0pa3oBaTe/bHbIC PeCypChl
padoThbI padoTbI
1 [ToBTOpEHME 3 1
2 BexTops! bubmmoreka [IOK
12 3 https://m.edsoo.ru/7f41a12c
3 JlekapToBbI KOOPAUHATHI HA IJIOCKOCTH bubmuoreka [JOK
10 1 https://m.edsoo.ru/7f41a12c
4 CooTHOIIIEHHS MEXTy CTOPOHAMU U yTIaMu
TpeyronbHuKa. CKaasipHOE MPOU3BEICHNE 12 1
BEKTOPOB.
5 JlnuHa OKpY’>KHOCTHU U IUIOIIAJb KPyTa. 9 1 but6mmoreka [IOK
Beruucienue miomaaei https://m.edsoo.ru/7f41al2c
6 i — ocKoC 7 1 bubmuorexa [JOK
BUKEHUS UIOCKOCTH
https://m.edsoo.ru/7f41al2c
! HauanbHble cBeieHUS U3 CTEPEOMETPUN 12
8 [ToBTOpeHwue, 06001IeHNE, CHCTeMAaTH3alIs 3 1 bub6nunorexa LIOK
3HAHUN https://m.edsoo.ru/7f41al2c
OBHIEE KOJIMYECTBO YACOB I10 68 5 0
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HNOYPOYHOE IIVTIAHUPOBAHHUE

9 KUIIACC

Kosan4yecTBO 4acoB

Ne Hara JIEeKTPOHHBIe M (ppoBbIE
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bceero u3ydeHusi ~ o0pa3oBaTe/ibHbIE pecypChl
padoTbI padoThI
1 IToBTOpeHue Marepuaia 8 kiacca 1
2 [ToBTOpeHue maTepuana § kiacca 1
3 BxopnHast koHTpospHas pabota 1 1
4 [TonsiTue BekTOpa. PaBEeHCTBO BEKTOPOB. 1 Bubmzorexa LIOK
https://m.edso0.ru/8a144960
5 Pemenue 3amay. 1
6 OtkiaapIBaHNE BEKTOPA OT AaHHOM TOYKH | |
7 CrnosxeHue v BBIYUTaHUE BEKTOPOB.
Cymma n1Byx BekTopoB. [IpaBuio 1 bubmorexa IIOK
TPEyroIbHUKA https://m.edso00.ru/8al44a8c
8 CrnoxeHue 1 BHIYUTaHUE BEKTOPOB.
Cymma n1Byx BekTopoB. [IpaBuio 1 1 bubmorexa IIOK
napaluienorpamMma https://m.edso00.ru/8a144d52
9 CymMma HecKoJIbKUX BEKTOpOB. [IpaBuio
MHOT'OYT'OJIbHUKA 1
10 Brruuranue BeKTOpoB 1 1 Bubmiorexa LIOK

https://m.edsoo.ru/8al44a8c
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11

Pemenue 3amau.

bubmuoreka [JOK
https://m.edso0.ru/8a144d52

12 YMHOXEHHE BEKTOpa Ha YHCIIO.
[IpuMeHeHne BEKTOPOB K PELICHUIO
3a/1a4. Y MHOKEHHE BEKTOPA HA YUCIIO
13 Pemenue 3amay.
14 IIpuMeHeHnEe BEKTOPOB K PELICHUIO
3a/1a4.
15 Cpenusist TUHUS Tpaneuu
16 Koopaunatsl BexkTopa Bubmzorexa LIOK
https://m.edsoo.ru/8al44fbe
17 Koopaunartsl BekTopa bubmorexa LIOK
https://m.eds00.ru/8a14539c
18 [Ipocreiimume 3a1a4u B KOOpAUHATAX.
CBsI3bp MEXly KOOpIMHATAMU BEKTOpPA U bubmorexa IIOK
19 [Ipocreiimue 3a1a4m B KOOpIUHATAX.
CBs13p MEXly KOOPAMHATaMU BEKTOpPA U bubmorexa IIOK
KOODJMHATAMH €0 Hauala U KOHLA https://m.edsoo.ru/8al44c3a
20 VYpaBHEHUE OKPYKHOCTH U MPSIMOI BrbmaoTexa LIOK
https://m.edso0.ru/8a145c48
21 VYpaBHEHHE OKPYKHOCTHU U NPSMOM



https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
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22 . bubmuoreka [JOK
VYpaBHeHue npsamoil. Pemenne 3agau
https://m.edsoo.ru/8a14635a
23 P bubnmoreka [JOK
SIICHHE 3a/1a4
https://m.eds00.ru/8a146620
24 Pewenue 3amay
25 Kontponbnas padota Ne 1 o teme bubmuorexa [JOK
«MeToa KOOpAMHATY. https://m.edso0.ru/8al146e0e
26 bubnuoreka [JOK
CuHyC, KOCHHYC M TaHT€HC yTJia https://m.edsoo.ru/8al424bc
27 ®opMmyisl npuBeneHus. PopMyIIsl 11
BBIYHCIICHUS] KOOPJAUHAT TOYKU
28 CooTHoOIIEHUSI MEXY CTOPOHAMU U bubmuoreka [JOK
yIJIaMu TpeyrojbHuKa. Teopema o https://m.edsoo.ru/8al42e8a
IUIOUIAIU TPEYTrOJIbHUKOB. TeopeMa
CUHYCOB
29 Teopema KOCUHYCOB Bubmorexa IIOK
https://m.edso0.ru/8a14336¢
30 Pemienue TpeyrojJbHUKOB Brbmaorexa LIOK
https://m.edsoo.ru/8al42ac0
31 P bubmuoreka [JOK
eIICHHE TPEYTOJIbHUKOB
https://m.edsoo.ru/8al42ac0
32 bu6mmoreka [IOK

N3mepuTenbHble paboThI

https://m.edsoo.ru/8al42c3c
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33

CkanspHoe IIPOU3BEJCHNUE BEKTOPOB.
VYromn Mexy BeKTOpaMH.

34

CkansipHO€ MPOU3BECHNE BEKTOPOB B
KOOpJMHATAaX U €r0 CBOMCTB

35

CxkansapHoe Mpou3BeJIeHHE BEKTOPOB B
KOOpJMHATAX U €r0 CBOMCTB

36

[IpuMeHeHne CKalnsIpHOrO MPOU3BEIECHHUS
BEKTOPOB K PEILECHHUIO 3a/1a4.

37

Konrtponsnas padora Ne 2 o teme
«COOTHOILIEHUS MEX]ly CTOPOHAMH U
yIJIaMU TPEYTOJIBHUKA.

38

IIpaBuiIbHBIE MHOTOYTOJIBHUKH.
OKpy>KHOCTb, OIMCaHHAsI OKOJIO
MMPaBHUJIbHOI'O MHOTOYT'OJIbHUKA

bu6moreka [JOK
https://m.edso0.ru/8a14392a

bu6mmoreka [JOK
https://m.edso0.ru/8al46fda

39

DopMyIIbl 111 BBIYUCICHUS TII0IA TN
MPaBUILHOTO MHOTOYTOJIBHUKA, €T0
CTOPOHBI U pajiyca BIUCAHHOMN
OKPYKHOCTH

bu6mmoreka [JOK
https://m.edso0.ru/8al1472c8

40

@opMyIibl 1J1s1 BBIYUCIEHUS MJI01A N
[IPaBUJILHOTO MHOTOYTOJIbHUKA, €T0
CTOPOHBI U PaJilyca BIUCAHHOU
OKPYKHOCTH

bu6mmoreka [IOK
https://m.edso0.ru/8al4714c
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41

ITocTpoeHue npaBUIIBHBIX

MHOTOYTOJIbHUKOB
42 JlnmHa OKPYKHOCTH U IUIOMIAh KPyTa. bubmuorexa LIOK
https://m.edsoo.ru/8a14714c
4 [Tnomane kpyra. [Imomane kpyrosoro BuGnuorexa [IOK
cekropa https://m.eds00.ru/8a147426
44 Pemenue 3aa4 bu6mmorexa [IOK
https://m.edso00.ru/8a147750
45 Permenmue 3aau bu6nmoreka [JOK
https://m.edso00.ru/8a147750
Kontponbnas pa6ota Ne3 no teme
46 «/InmMHA OKPYKHOCTH U IUTOMIATL KPyTay
[Tonsitue nBuxkenus. OTobpaxxeHue
47 | TI0CKOCTH Ha cebst. [IOHsTHE JBHKCHHS. bubmiorexa LIOK
OceBast U LEHTPaIbHAs CHMMETPHHL. https://m.eds00.ru/8a147c82
48 Permenue 3axau bubmuoreka [JOK
https://m.edsoo.ru/8a147f16
49 [TapamienbHbIN IEPEHOC Bubmiorexa HOK
https://m.edsoo.ru/8a147f16
50 [ToBopoT
51 Pemienue 3amau
50 Pemmenne 3ama4 bu6mmoreka [IOK

https://m.edso00.ru/8a1480e2
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KonTponbhas pabora Ne 4 o teme:

53 «JIBUKEHUS»
54 MHororpaHHuku
55 MHOrorpaHHuKu
56 OObeM Tena
CaoiicTBa NPSIMOYTOJIBHOTO
57 napajuienenumnesaa
58 [Tupamuga
59 Pemenue 3anau
Tena 1 NOBEPXHOCTH BPAILICHHUS.
60 Humuaap
61 Konyc
62 Cdepa u map
63 Pemnrenue 3agau
64 006 akcroMax MJIaHUMETPUU
65 Pemntenue 3agau
66 [ToTOpenue. Pemenue 3anay.
67 HroroBas koHTpoNbHas paboTa bubnnorexa LIOK

https://m.eds00.ru/8a148920
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68

IToBTrOopenue. Pemenne 3anay.

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME
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YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS1 YYEHUKA

Bribepure yueOHbIC MaTepHAaIIbI
Beenure cBOM BapHaHT:
METOJUYECKHUE MATEPHUAJIBI JIJISA YYUTEJISA

BBenure nannsie
IMUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Poccuiickas anekrponHas mkoa. https://resh.edu.ru/
«Yun.py» — https://uchi.ru/

«Aunekc. Yueonux» https://education.yandex.ru/home/
«AKmacey . https://www.yaklass.ru/

dokcdopna https://foxford.ru/about

«Cupuyc. Onnaitay . https://edu.sirius.online

«MapkeTtmieiic 00pa3oBaTeJIbHbIX YCJIYI»

«Angekcy, «1C», «Yun.py», «Ckaitenr», «Koaapacy,
u3natenbeTBo «IIpocBemenue» u apyrue. https://elducation.ru/
«uTtepuerYpok» —. https://interneturok.ru/
Oo6pazoBareibHas miaTdopma «Jlekray . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/
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