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HOACHUTEJIBHAS 3AIINCKA

I'eomeTpuss Kak OAWMH W3 OCHOBHBIX pPAa3[ejOB IIKOJIBHOM MAaTEMATHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCA Ha  JIOTHMYECKYIO,
JOKa3aTeNbHYO JIMHUIO. LIEeHHOCTh M3ydeHHs] F€OMETPUU HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JIOKa3aTeNbHbIE PACCYXKIAEHUSA, CTPOUTH JOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH
paccyXIeHusi «OT TPOTHBHOIO», OTAMYaTh CBOMCTBA OT NPU3HAKOB,
(dopMynrpoBaTh 0OpaTHBIE YTBEPKACHHUS.

Bropoil uenpt0 Hu3ydeHUsT TE€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEUICHUH KaK MAaTeMaTUYECKHUX, TaK U MPAKTUYECKUX 3ajad,
BCTPEUAIOIIMXCA B peanbHOW Ku3HU. OOydalomuiicss JODKEH Hay4YUThCS
OTpPEJICIUTh T€OMETPUUYECKYI0 (UTYpY, ONHUCATH CIOBAMH JAHHBIM YEPTEK WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCUYUuTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabeys Wiu TpeOyeMble pa3Mepbl rapaxka Juisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIWUTEIbHAS JIMHUS B U3YYEHUU T'€OMETPHH.
[Ipu pemieHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYaroNIMIiCs yYUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX IKU3HEHHBIX CUTyalluid, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOTO pE3yJibTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TE€OMETPUU C JPYTUMU YYEOHBIMH
npeIMeTaMHi, MOTUBUPOBATH UCIIOIB30BATh ONPENIEICHUSI TEOMETPUUECKUX PUTYp
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE MOJNYyYEHHBIX YMEHUU B (PU3MKE H
TEXHUKE. OTH CBS3M Hambojee SpKO BUAHBL B Temax «BekTopsy,
«Tpuronomerpruueckue CoOOTHOIEHUs», «Meron koopauHat» U «Teopema
[Tudaropar.

VYyeOnbiii kypc «l'eomeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIE Pa3/Ieibl
conepxkanusi: «l'eomerpuyeckue ¢Gurypel M WX CBOMCTBay, «M3mepenwue
F€OMETPUYECKUX  BEIUYUH», «JleKapTOBbl KOOpPAMHATHI HA  IUIOCKOCTH,
«BexTopsiy», «JIBrxkeHus miockoctny, «IIpeodpazoBanus mogo0us».

Ha u3ydenne yueOHoro kypca «I'eometpusi» B 9 kiacce — 68 yacoB (2 yaca
B HEJIEJIO).



COIAEPKXAHUE OBYYEHUA

9 KUIIACC

Cunyc, kocuHyc, TaHreic yrimoB or 0 go 180°.  OcHoBHOE
TPUTOHOMETpPUYECKOE TOXKIAECTBO. DOpMysbl mpuBeaEHUS.

Pemenue TtpeyronbHuKOB. TeopeMa KOCHMHYCOB M TEOpeMa CHHYCOB.
Pemenue mnpakTUYecKWX 3ajJad C UCIHOJb30BAHUEM TEOPEMbl KOCHHYCOB H
TEOPEMbI CUHYCOB.

[IpeobpazoBanue nmoao6usi. [logoOue cCOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mnpousBeneHUH OTPE3KOB XOpJ, TEOPEMbl O MPOU3BEICHUU
OTPE3KOB CEKYIIHNX, TEOpeMa O KBaJpaTe KacaTelbHOM.

Bektop, anuHa  (MOAynb)  BEKTOpa,  COHANpPABIEHHBIE  BEKTOPHI,
NPOTUBOMOJIOKHO  HANpaBJICHHbIE  BEKTOPbl,  KOJJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpaluu Haja BekTopamu. PasznoxkeHue BekTOpa Mo JBYM
HEKOJUTMHEapHbIM BekTopaMm. Koopaunatel BekTopa. CkalsipHOE€ NpPOU3BEACHHE
BEKTOPOB, MPUMEHEHHUE ISl HAXOKICHUSI ITTUH U YTJIOB.

JlekapTOBbl KOOPAMHATHI Ha IMJIOCKOCTU. YPAaBHEHUS MPSMOU M OKPYKHOCTU
B KOOpJMHATaX, IIEPECEUCHUE OKPYKHOCTEH U MPSIMBbIX. METOI KOOpAUHAT U €ro
IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJNBHUKHM. JInmHa  oOkpyXHOCTH. ['pamycHas w
paguaHHas Mepa yIya, BBIYMCIEHUE JJIMH AYyr OKpyxHocTed. Ilnomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUS] TIOCKOCTH W BHYTPEHHHE CUMMETpPUH GUryp (dJIeMEHTapHBIC
MPEJCTABICHUSA). [TapannensHbIN MEPEHOC. [ToBoporT.



INIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUHA  ITPOI'PAMMBbI
YYEBHOI'O KYPCA «(T'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuyHOCTHBIE Pe3yJbTaThl OCBOCHHUS IPOrpaMMBI ydeOHOTro Kypca «l'eomeTpusd»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBIECHUEM HMHTEpeca K TPONIJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUHCKOMN
MaTEeMaTHYECKOM MIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTHKEHUM B IPYTUX HAyKaX U MPUKIIATHBIX
chepax;

2) rpa:kIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOSI3aHHOCTEH TpakJaHWHA W peau3alliid €ro Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaXIAAHCKOTO oOIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKHUM TPHUMEHEHUEM JOCTHIKEHUN
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEITILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTMBHOE Y4YacTHE€ B PELICHUH MPAKTUYECKUX 3a7ad MaTeMaTH4YeCKOMN
HAIpPAaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTHYECKOTro 00pa30BaHUs Ha MPOTSHKEHUHU BCel
XKU3HU JJIS1 YCHEIHON Mpo¢decCHOHANbHON JAEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHIMBUAYaAJIbHON TpaekTopuu oOpa3oBaHHUs H
YKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K HMOLIMOHAILHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHUM, YMEHUIO BUAECTh MaTeMaTHUYE€CKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHOCTH HAYYHOI0 TO3HAHUSA:

OpUEHTAIlel B JesITeIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4dHBIX IMpeACTaBiIeHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeNOBEKa, MNPHUPOAbI U OOIIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKH Kak c(epbl ueloBeuecKOW MAesTeNbHOCTH, ITAloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIUBUJIM3ALIUH, OBJIAJICHUEM S3bIKOM MaTEMaTUKH U MaTeMAaTUYECKOU
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoOBaHHe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

FOTOBHOCTBIO TPUMEHATh MAaTE€MAaTUYECKHE 3HAHMS B HWHTEPECAX CBOETO 3J0pOBBA,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, perymspHas Qusnyeckas aKTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBhIKAa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OIMIMOKY U TAKOTO K€ MpaBa JAPYroro 4yeloBeKa;

7) 3K0J10rMYeCcKoe BOCIIUTAHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUH JUIs pelieHus 3amad B 001acTu
COXPaHHOCTH OKPYKAIOIIEH Cpenbl, IUIAHUPOBAHUS TNOCTYIKOB M OLEHKHM HX BO3MOXHBIX



MOCJIEJCTBUI ISl OKPY)KAIOIIEH Cpeibl, 0OCO3HAHUEM TJI00ABHOTO XapaKTepa KOJOTHYECKHX
po0JIeM U MyTei uX penicHus;

8) ajanranus Kk N3MEHAOIIUMCS YCJIOBUSM COIUATBLHOM H PUPOTHOI Cpeabl:

TOTOBHOCTBIO K JICWCTBHUSAM B YCIOBHSX HEOMPEICIAEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIICTEHTHOCTH 4Yepe3 MPAKTUYCCKYIO JEATSIIbHOCTh, B TOM YHCJIC YMEHUE YUYHUTHCS y JAPYTHX
Jrofiel, mpuoOpeTaTh B COBMECTHOM JCSITEIBHOCTH HOBBIC 3HAHMS, HABBIKA W KOMIICTCHIIUU 3
OTIBITA JAPYTHX;

HE00XOAUMOCTHIO B (DOPMUPOBAHUK HOBBIX 3HAHHM, B TOM 4ducie (GOPMYIHPOBATH UJICH,
MOHATHUS, TUIMOTE3bl 00 00BEKTaX M SBICHHUSIX, B TOM YHCJIC paHee HEM3BECTHBIX, OCO3HABAThH
neUIUTEl COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BHUTHC,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMO, BOCIPHUHUMATh CTPECCOBYIO
CHTYallHI0 KaK BBI30B, TPEOYIOUIUII KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHUS U
JeWCTBUSA, OPMYITUPOBAThH U OIIEHUBATH PUCKH U TIOCIEACTBHS, (JOPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

ba3oBble Jloruyeckue a1eicTBUsA:

® BBIABIATE M XapaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYCCKHUX OOBEKTOB,
MOHATHH, OTHOIICHWHA MEXIY IOHATHAMH, (OPMYIUPOBATH OINpEACICHUS TOHSATHH,
yCTaHaBIUBATh CYIECTBEHHBIN MPU3HAK KiIaccU(UKALUKU, OCHOBAHUSA JUIsl 000OIIEHHS U
CpaBHEHMSI, KpUTEPUU ITPOBOJAUMOIO aHANIN34;

® BOCIPHUHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPIUTEIbHBIE U
OTpULaTeNIbHbIE, €MHIUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBIABIIATH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUrs B (akTax,
JTAHHBIX, HAONIONEHUAX M YTBEPXKICHUSX, MpeAjaratb KPUTEPUHU JJsi BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHKH, ACTYKTHBHBIX U HHJIYKTHBHBIX
YMO3aK/II0UYeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

e pa3buparh JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEP)KIECHUH (IpSIMbIE U OT IPOTUBHOTO),
MIPOBOJUTH CAMOCTOSITENIFHO HECJOXKHBIE JI0Ka3aTelbCTBAa MaTeMaTHYECKUX (PaKTOB,
BBICTPAaMBaTh apTyMEHTALMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CcHOcO0 pemeHus y4yeOHOW 3amaud (CpaBHMBATh HECKOJBKO BapUaHTOB
pelieHus, BeIOUpaTh HauboJiee MOAXOASIIUNA C YIETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KPUTEPHUEB).

ba3zoBble nccienoBare/bcKue 1eHCTBUA:

® CMOJNB30BaTh  BOMPOCHI  Kak  MCCIENOBATENbCKHM  MHCTPYMEHT  MO3HaHUS,
(hopMynupoBaTh BOMPOCH], (GPUKCUPYIOIINE TPOTHUBOpPEUHE, TPOOIEeMy, CaMOCTOATEIHHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (OpMUPOBATH THUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIUI0, MHCHHE;

® TMPOBOJUTH IO CAMOCTOATEIHHO COCTaBICHHOMY IUIaHY HECJOXKHBIM AKCIEPUMEHT,
HEOOJBIIIOE HKCCIIEeOBAaHUE TI0 YCTAaHOBICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;



CaMOCTOSITENIBHO  (OPMYIUPOBAaTH OOOOIIEHUS W  BBIBOJABI [0  pe3yJbTaram
MPOBEIEHHOTO HAOIIIOJICHUS, WCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTH IMOJYUYEHHBIX
pe3ybTaTOB, BBIBOJIOB U 0000IICHHUIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIJBUTATh MPEIIOI0KEHUS
0 €ro pa3sBUTHUH B HOBLIX YCJIOBUAX.

Pa6ora ¢ undpopmanmueii:

BBISBJIATH HEIOCTaTOYHOCTh U M30BITOYHOCTh MH(POPMAIINH, TAaHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, AHAIM3MPOBATH, CHCTEMATHU3WPOBATh W HMHTEPIPETUPOBATH WH(MOPMAIUIO
Pa3IMYHbIX BUJIOB U (POPM IMpEACTABICHUS;

BbIOMpaTh (OpPMY MpecTaBlieHUs: HHOPMAIMK U WUTIOCTPUPOBAThH PelllaeMble 3a/1a4uu
cXeMaMu, AMarpaMMaMH, HHOU rpaduKoil 1 UX KOMOMHALIUAMY;

OIICHMBATh HAJAEKHOCTh MHPOPMAIMM 10 KPUTEPHUSAM, HPEUIOKEHHBIM YUUTEIEM WU
c(OpMyIUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHBLIC y‘{eﬁﬂble JeHCcTBHUA:

BOCIIPHHUMATH ¥ (DOPMYJIHUPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBHUSAMH M ICIISIMH
OOIIeHus, SICHO, TOYHO, TPaMOTHO BBIpaXaTh CBOIO TOYKY 3pEHUS B YCTHBIX H
MACBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 0 XOJy PEIICHUs 3a/Ja4l, KOMMEHTHPOBATH
MTOJTY4YEHHBIN pe3ynbTar;

B X0Jie 00CYXKJCHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, TPOOIIEMEI,
pelaeMoi 3a1a4yM, BHICKa3bIBaTh MJIEU, HALIEJICHHbIE HA TIOUCK PEIICHHUs, COMOCTABIATh
CBOM CYXKJCHHS C CY)KICHHSIMH JIPYruX yYaCTHHKOB JAMajora, 0OHapyXUBaTh paziindue
U CXOJCTBO TMO3ULIMH, B KOPPEKTHOH Qopme (opmynupoBaTh pa3zHOTIacHs, CBOU
BO3paXKECHHUS;

MIPEJICTaBIATh PE3ybTAaThl PELICHUs 3aJaud, SKCIEPUMEHTa, HCCIEeIOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUIEHUS C Y4ETOM 3ajad MpPE3CHTAlUU U
0COOEHHOCTEH ayIuTOPUU;

MMOHUMATh ¥ UCHOJIb30BaTh MPEUMYILECTBA KOMAHIHOW ¥ MHAUBHIYaIbHON pabOThHI IpH
pelIeHny y4eOHbIX MaTeMaTHYEeCKHX 3a7ay;

MIPUHUMATD 1I€JIb COBMECTHOM NEeSATENbHOCTH, MIIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThl, pactpeneisTh BUIIbI paboT, J0rOBapuUBaThHCs, 00CYKIaTh MPOIECC U PE3yabTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B IPYNMNOBBIX (hopMax paboTsl (0OCykaeHHs, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U IPYTHE), BBIIOJIHATH CBOIO YaCTh PabOThl U KOOPIAMHUPOBATH CBOU JICHCTBHS
C IPYrUMU YJIEHAMU KOMaHJIbl, OIICHUBATh KA4€CTBO CBOETO BKJIaJa B OOLIUN MPOAYKT
0 KpUTEPUAM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHSL.

PeryasitTuBHbIe YHMBepCcaJIbHbIC y4eOHbIe NeliCcTBUSA

Camoopranm3anus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJTOPUTM pELIeHHs 3aJauyd (WIK €ro 4YacTh),
BBIOMpaTh Ccroco0 pemeHuss ¢ Y4ETOM MMEIOIIMXCS PecypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHPOBaTh M KOPPEKTHPOBATh BAPUAHTHI PELIEHUM C y4ETOM
HOBOH MH(pOpPMAIUH.

CﬂMOKOHTpOJ’Ib, 3MOIHOHAJIbHBIA HHTEJLJIEKT:



® BJAJIETh CIIOCOOAMHU CAMOTPOBEPKH, CAMOKOHTPOJIS Ipollecca M pe3yibTaTa perIeHus
MaTeMaTUYEeCKOM 3a1a4Hu;

® [pEeABUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPU PEIICHHUU 3aJa4d, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAMIEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLEHUBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABICHHOM IIEJIM U YCIOBUSM,
OOBSICHATH MIPUYUHBI JOCTHKEHHSI MJTM HETOCTHKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

K koHmy oOydyenuss B 9 kiacce oOydarOIMICS TMOTYYUT CICAYIOIIUE TPEIMETHBIC
pe3yIbTaThl:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJIOB, HAaXOJUTh C HUX IOMOIIBIO
pa3aUyYHbIE  AJIEMEHThl  IPSIMOYTOJIBHOTO  TPEYrOJbHUKAa  («pELIeHHE  MIPSIMOYrOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaIbKYISATOpPA) AJUHBI M YTJIbl JIJS HETaOIMYHBIX
3HA4YEHMI.

[Tonb3oBatbest hopMynaMu MpUBEIEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUIS. HAXO0XJACHUS COOTHOILIEHUH MEX]Ty TPUTOHOMETPUUYECKUMU BETMUYUHAMHU.

Hcnonb30BaTh T€OpeMbl CHHYCOB U KOCHHYCOB JUISl HAXOXK/IEHUS PA3IUYHBIX 3JIEMEHTOB
TPEYroJibHUKA («pelleHrue TPEyroJbHUKOBY»), MPUMEHITh MX MpPU PELUIEHUU TeOMETPUUYECKHUX
3ajau.

Brnaners nonstusMu npeodpa3oBaHus MoA00Us, COOTBETCTBEHHBIX 3JIEMEHTOB MOIOOHBIX
¢uryp. [lonp30BaThcs CBONCTBAMU 1MOAOOUS MTPOU3BOJIBHBIX (DUTYp, YMETh BBIYMCIIATH JAJIMHBI U
HaXOJUTh YIJIbl y MOAO0OHBIX Guryp. IIpuMeHaTs cBoiicTBa MOJOOMS B MPAKTUYECKHUX 3a/adax.
YMeTh NpUBOANUTH MPUMEPHI HOJOOHBIX (PUTYp B OKpPYXKAIOIEM MHpE.

[lonp30BaThcs TEOpEMaMU O IPOU3BEAECHUHM OTPE3KOB XOpPJ, O MPOU3BEIECHUM OTPE3KOB
CEeKYIIMX, O KBajJpaTe KacaTeJbHOM.

[lonp30BaTbcs BEKTOpamMM, MOHUMATh MX TIEOMETPUYECKUH M (PU3MYECKUHA CMBICI,
IPUMEHATh UX B PELICHUU TIeoMeTpudeckux M ¢usnueckux 3anad. [IpuMeHATH ckanspHoe
IIPOU3BEICHNE BEKTOPOB JJIs1 HAXO0XKIEHUS JUIMH U YTJIOB.

[lonp30BaTbcs METOJOM KOOpPAMHAT Ha IUIOCKOCTH, IPUMEHATh €ro B pELICHUU
reOMETPUYECKUX U IMPAKTUUYECKUX 3a]au.

Brnaners moHATUAMU NPaBUWIBHOTO MHOTOYI'OJIbHHMKA, IJIMHBI OKPY)KHOCTH, JJIUHBI JyI'
OKPYXHOCTM M PpaJMaHHOW Mephl yIJ1a, YMETb BBIUMCIATH IUIOIIAJb Kpyra M €ro 4acTew.
[IpuMeHATh MOJTydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Haxonuth ocu (MM LEHTPbI) CUMMETPUU (QUIYp, HNPUMEHSTH JIBUKEHUS IJIOCKOCTU B
MPOCTEHIINX CITydasX.

[IpuMeHsATh MONyYEeHHBbIE 3HAHMUSA HA MPAKTUKE — CTPOUTh MaTeMaTHYeCKHe MOJENH JUis
3aJa4 peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 1010015
U TPUTOHOMETPUYECKUX PyHKIMH (T0B3YACH, TA€ HEOOXOIUMO, KAIbKYISTOPOM).









TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [IOK
1 B 12 1 1
CITOPSl https://m.edsoo.ru/7f41al2c
2 JlexapTOBBI KOOPIMHATHI HA TNIOCKOCTH 9 1 bubamorexa [JOK
p P https://m.edsoo.ru/7f41al2c
3 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 1 bubnuoreka [IOK
CHUHYCOB. PenieHue TpeyroabHUKOB https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKY. JlJTHHA
4 OKPY>KHOCTH M ILIOLIAAb Kpyra 8 1 Bubnmorexa [JOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
bu6mmoreka [IOK
5 6 1
JIBIDKEHNS LIOCKOCTH https://m.edsoo.ru/7f41al2c
5 [IpeobOpazoBanue nogoous. Merpuueckue 10 1 bubnuoreka [JOK
COOTHOIIIEHHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 060061IeHNE, CCTEMAaTH3aUs 7 1 bubnnoreka [JOK
3HaHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 4
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IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIIACC
Koun4yecTBo yacos
Kontp IIpak DJIEKTPOHHBIE
Ne ara upposbie
n/n Tema ypoka Bcero ZHBHM prll:ec flliiy‘leﬂlrlﬂ :)Iﬁg)a[;OBaTeﬂbele
padot padot pecypchl
bl bl
1 Onpenenenne BeKTOpoB. Ouznueckuii u 1 bubmuorexa [JOK
TE€OMETPUIECKUI CMBICT BEKTOPOB 09.10.2023 | https://m.edsoo.ru/8a144960
9 Ciio’)keHue U BBIYUTAHUE BEKTOPOB, YMHOXKECHHE 1 bubmuorexa [JOK
BEKTOPA Ha YUCIIO 10.10.2023 | https://m.edsoo.ru/8al44a8c
3 CrnosxeHue U BBIYUTaHHE BEKTOPOB, YMHOKEHHE 1
BEKTOPA Ha YUCJIO 11.10.2023
4 Ciio’)keHue U BBIYUTAHUE BEKTOPOB, YMHOKECHHE 1 bubmuorexa [JOK
BEKTOPA Ha YUCIIO 12.10.2023 | https://m.edsoo.ru/8a144d52
5 Pa3noxxeHue BekTopa 1o JIByM HEKOJUTMHEAPHBIM 1 1
BEKTOPaM 13.10.2023
6 Pemrenue 3a1a4d ¢ MoOMOIIBIO BEKTOPOB 1 Eubmorexa HOK
16.10.2023 | https://m.edsoo.ru/8al44c3a
7 Pemenue 3a1a4 ¢ momMoIp0 BEKTOPOB 1 bubmmorexa [IOK
17.10.2023 | https://m.edsoo.ru/8a1458c4
8 KonTtponsnas pabora no teme "Bekropsr” 1 1 18.10.2023 Et?fs?/lj;fciigggal%b%
9 Koopaunats! BekTopa 1 Bubmmorexa LIOK
19.10.2023 | https://m.edsoo.ru/8al44fbe
10 JlexkapTOBbI KOOPAWHATHI TOUEK HA INIOCKOCTH 1



https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a144fbe

20.10.2023

11 VYpaBHeHHE NPIMON Bubmmorexa LIOK
23.10.2023 | https://m.edsoo.ru/8a145c48
12 VYpaBHeHue npsMon 94.10.2023
13 VYpaBHEHHNE OKPYKHOCTH bubnuotexa LIOK
25.10.2023 | https://m.edsoo.ru/8al4635a
14 Koopaunats! Touek nepeceyeHus OKpyKHOCTH U bubnuorexa [JOK
psIMOH 26.10.2023 | https://m.edso0.ru/8a146620
15 [IpuMeHeHne BEKTOPOB ISl PEIISHUS 3a/1a4
buzuku 27.10.2023
16 MeToa KOOpaAUHAT TPH PEIICHUN TEOMETPHUIECKUX
3a/1a4, MPAKTUIECKUX 3a71a4 07.11.2023
17 MeTto1 KOOpMHAT MIPH PEIICHUN TE€OMETPUUYECKUX
3a/1a4, MPAKTUYECKUX 3a1a4 08.11.2023
18 MeTto1 KOOpMHAT MIPH PEIICHUN TE€OMETPUUYECKUX
3a/1a4, MPAKTUIECKUX 337124 09.11.2023
19 KonTtponbHas padoTa no teme "JlekapToBbl bubnmuoreka [JOK
KOOPAMHATBI Ha IUIOCKOCTH" 10.11.2023 | https://m.edsoo.ru/8al46e0e
20 OmnpeneneHrue TPUTOHOMETPUICCKUX (PYHKITUI bubnuoreka [JOK
yriaos ot 0° 1o 180° 01.12.2023 | https://m.edsoo.ru/8al424bc
21 DopmyIbl TPUBEACHUS 04.12.2023
bubnuoreka [JOK
22 Teopema citrycos 05.12.2023 | https:// m.edsocl)l. ru/8al42e8a
23 Teopema cunycos 06.12.2023
24 Teopema cunycoB



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
https://m.edsoo.ru/8a142e8a

07.12.2023

25 Teopema KOCHHYCOB bubmmorexa [JOK
08.12.2023 | https://m.edsoo.ru/8a14336¢
26 Teopema KOCHHYCOB 11.12.2023
27 Teopema KOCHHYCOB brbmmorexa [OK
12.12.2023 |  https://m.edsoo.ru/8al42d5e
28 HaxoxeHue nivH CTOpOH M BEJIMYHH YIJIOB bubnuorexa [JOK
TPEYTOJIbHUKOB 13.12.2023 | https://m.eds00.ru/8a1430b0
29 Pemenne TpeyroipbHUKOB bubamorexa [JOK
14.12.2023 | https://m.edsoo.ru/8al42ac0
30 Pemenne TpeyroipbHUKOB bubamorera LOK
15.12.2023 |  https://m.edsoo.ru/8al42ac0
31 Pemenne TpeyroinbHUKOB bubmorexa TOK
18.12.2023 | https://m.edsoo.ru/8al42ac0
32 Pemenne TpeyroinbHUKOB bubmorexa [IOK
18.12.2023 | https://m.edsoo.ru/8al42ac0
33 [IpakTHueckoe MpUMEHEHUE TEOPEM CUHYCOB U bubnuoreka [JOK
KOCHUHYCOB 19.12.2023 | https://m.edsoo.ru/8al42c3c
34 [IpakTHyeckoe NprUMEHEHHE TEOPEM CUHYCOB U
KOCHHYCOB 20.12.2023
35 CkansipHO€ MPOU3BEICHNE BEKTOPOB, €T0 bubnnoreka [JOK
MIPUMEHEHHE I HAX0XACHUS JJIUH U YTIIOB 20.12.2023 | https://m.edsoo.ru/8a14539c¢
36 CkansipHO€ MPOU3BEICHNE BEKTOPOB, €T0 bubnnoreka [JOK
MIPUMEHEHHE ISl HAXOXKACHUS JJIMH U yTI0B 21.12.2023 | https://m.edsoo.ru/8al14550e
37 KonTtponrHas padota no teme "Pemenne bubnuoreka [IOK
TPEYrOJIbHUKOB" 22.12.2023 | https://m.edsoo.ru/8al4392a
38 [IpaBubHBIE MHOTOYTOJIBHUKH, BRIYHCIIEHUE UX bubnmoreka [JOK



https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
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/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14392a

3JIEMEHTOB 22.01.2024 | https://m.edsoo.ru/8al46fda
bubmuoreka [JOK
39 Hueno z. JLnia OkpyKHOCTH 23.01.2024 | https://m.edsoo.ru/8a1472c8
bubmmoreka [{OK
40 Hueno m. Jliia okpykHoCTH 24.01.2024 | https://m.edsoo.ru/8al4714c
41 JlnmuHa yru OKpy>KHOCTH 95.01.2024
42 p bubmmoreka [{OK
AAanas Mepa yria 26.01.2024 | https://m.edsoo.ru/8al4714c
43 n bu6moreka [IOK
FIOMAAL KpyTa, CeKTopa, Cermenta 29.01.2024 | https://m.edsoo.ru/8a147426
44 n bu6moreka [IOK
FIOTaL KpyTa, CeKTopa, Cermenta 29.01.2024 | https://m.edsoo.ru/8a147750
45 n . bu6mmoreka [IOK
FIOTAJAE KPYyTa, CeKTOpa, COrMeHT 30.01.2024 | https://m.edsoo.ru/8a147750
46 Pemenne 3agau mo remam "OxpyxHOCTE. Kpyr" 31.01.2024
47 I bu6mmoreka [JOK
OIUITHE O ABHACHHH TLIOCKOCTH 23.02.2024 | https://m.edsoo.ru/8al147c82
48 n N bu6mmoreka [JOK
ApAILICIPHEIH [IEPEHOC, TOBOPOT 26.02.2024 | https://m.edso0o.ru/8al147f16
49 n N bubnuoreka [JOK
APAILICIBHBI HEPEHOE, HOBOPOT 27.02.2024 | https://m.edsoo.ru/8al147f16
50 [TapannenpHbIil mepeHOC, TOBOPOT 98.02.2024
51 [TapannensHblil mepeHOC, TOBOPOT 98.02.2024
52 [Tonsitue o nmpeoOpazoBaHUM MOO0US bubnuorexa [IOK



https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
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29.02.2024 | https://m.edsoo.ru/8a143ab0
53 IlpuMmenenue nBUKEHUI IPU PELICHUN 3aa9 buGnuorexa [IOK
p A pup s 01.03.2024 | https://m.edsoo.ru/8a1480e2
bubmmoreka [{OK
54 C 0
OOTBETCTBEHHEIC SIEMEHTEL HOZIOOHBIX GHryp 04.03.2024 | https://m.edsoo.ru/8al43de4
55 C 3]
OOTBETCTBCHHBIC DJICMEHTHI ITOJOOHBIX (1)I/Il"yp 05032024
Teopema o IPOU3BEICHUU OTPE3KOB XOP/I, TEOPEMa
56 0 MPOM3BEACHUH OTPE3KOB CEKYIIHX, TEOpeMa O bubmmorexa [TOK
N I, 06.03.2024 | https://m.edsoo.ru/8al14406e
KBaJIpaTe KacareabHOM
Teopema o IPOU3BEICHUU OTPE3KOB XOP/I, TEOPEMa
57 0 IPOM3BEICHINH OTPE3KOB CEKYIINX, TEOPEMA O bubmmorexa T[TOK
P a p N YHUIX, TeOp 07.03.2024 | https://m.edsoo.ru/8al441a4
KBaJIpaTe KacaTreabHOM
Teopema o mpou3BeICHUN OTPE3KOB XOP/, TeOpemMa
58 0 MIPOU3BEIEHUN OTPE3KOB CEKYILHUX, TEOPEMA O bubmmorexa [OK
p a p N YHUX, TeOp 08.04.2024 | https://m.edsoo.ru/8al442da
KBaJ[paTe KacaTeJIbHOU
59 [IpumeHeHne TeopeM B pEIIEHUH F€OMETPUUECKUX bubnuoreka [JOK
3a7a4 09.04.2024 | https://m.edsoo.ru/8a143f06
60 [IpumeneHne TeopeM B PEIICHUH T€OMETPUUECKUX bubnuoreka [JOK
3a1ay4 10.04.2024 | https://m.edsoo.ru/8a1443fc
61 [IpuMeHeHHe TeOpeM B PEIICHUH I'€OMETPUUSCKHIX bu6mmoreka [JOK
3a1ay4 11.04.2024 | https://m.edsoo.ru/8a144578
KontponbHas padota o teme "lIIpeoOpasoBanue
62 noxoousi. MeTpu4ecKrue COOTHOIIIEHHUS B bubmorexa LOK
5 o P 12.04.2024 | https://m.edsoo.ru/8al447a8
OKPYKHOCTHU
[ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
63 sHaunii. 3MepeHne reoMeETpUYECKUX BEITUUYNH bubmnorexa [IOK
' p p ' 29.04.2024 | https://m.edso00.ru/8a148524

TpeyroyibHUKN
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[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS

bubmuoreka [JOK

64 . I1 1
SHAHHIH. LIapalliICHLHbIC H HCPIICHHKYIAPHHIC 30.04.2024 | https://m.edso0.ru/8a148650
NpsAMBIC
[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
65 . O . 1
3HaHui. OKPY>KHOCTB U Kpyr. I'eomerpuueckue 03.05.2024
IIOCTPOEHHUS. YTJIBI B OKPYKHOCTH
[ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS
66 in. B 1
3HAHUNU IIMCAHHBIC U OITMCAHHBLIC OKPY)KHOCTI/I 06052024
MHOFOYFOJ'II)HI/IKOB
bu6moreka [IOK
67 141 3 1
TOTOBAs KOHTPOILHAA paboTa 07.05.2024 | https://m.edsoo.ru/8a148920
68 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATHU3AIIHS 1
3HAHUHI 08.05.2024
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYEHMUE OBPA3OBATEJILHOIO

MPOIIECCA
OBSI3ATEJBLHBIE YUEBHBIE MATEPHAJTBI JUISI YYAEHUKA

* 'eomerpus, 7-9 xnaccwl/ Aranacsa JI.C., byry3os B.®., Kagomues C.b. u apyrue,
AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

Tunossie Bapuantel OI'D
METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA
1. T'eometpusi. COOpHUK pabouux mporpamm. 7 — 9 kiacchl: mocoOue i yauTenen
00m1e00pa3oBaTenbHBIX Opranu3anuii / [aBTop-coctaButesb T.A. BypmuctpoBa. — M.:
[Ipoceemenue, 2014

2. T'eometpusi, 7—9 knaccel: yueOHUK 1t 001eo0pa3zoBarenbHbix yupexaenuit /J1. C.
Aranacsz, B.®. byry3os, C.B. Kagomues u np. — M.: Ilpocsemenue, 2019.

3. Marepuanst ®UIIN no noarotoske k 'MA. M., 2016, 2017r.1.

8. JIpicenko @.®. Anredpa. 9 kiacc. [loaroToBka k rocyapcTBEHHON UTOTOBOM aTTecTanu
2017:yue6Ho-MeToanueckoe mocodue Pocros Ha Jlony: Jlernon M,2016.

4. JIeicenko @.D. Anrebpa. 9 xiracc. Tematnueckue T€CTHI I MOATOTOBKH K
rocynapcTBeHHON ntoroBoit arrecrauuu 2017: yaeOHo-MeToudyeckoe nocooue Poctos Ha
Hony: Jlernon M,2017.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
http://www.informika.ru/

http://www.ed.gov.ru/

http://www.edu.ru/

* TectupoBanue online: 5 - 11 kmaccer

http://www.kokch.kts.ru/cdo/

http://uztest.ru/

* [lenaroruueckas mactepckasi, ypoku B UHTepHET U MHOTO€ JApyroe

http://pedsovet.org/

http://www.uchportal.ru/

* HoBble TexHonoruu B 00pa3oBanuu

http://www.int-edu.ru/

» Merasuuuknonenus Kupunna u Medoaus

http://mega.km.ru

* CaliThl « DHIUKIIONEIUN SHIUKIOTEIU:

http://www.encyclopedia.ru/






