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HOACHUTEJIBHAS 3AIIMCKA

I'eomeTpuss Kak OAWMH W3 OCHOBHBIX pPAa3[ejOB IIKOJIBHOM MAaTE€MATHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHHE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCAd HAa  JIOTHMYECKYIO,
JOKa3aTeNbHYIO JIMHUIO. L[EHHOCTh M3ydeHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JOKa3aTeNbHBIE PACCYKIAEHUS, CTPOUTH JOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPHOPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyKIeHusi «OT HNPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
dopMynrpoBaTh 0OpaTHBIE YTBEPKACHHUS.

Bropoil uenpt0 u3ydeHUsT TE€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIICHUU KaK MAaTeMaTUYECKHUX, TaK U MPAKTUYECKUX 3aj1ad,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOyyalomuiicss JOJDKEH Hay4YUThCs
OTIPEJICIUTh T€OMETPUUYECKYIO (DUTYpPY, ONMUCATH CIOBAMH JAHHBIM 4YEPTEX WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabens wiu TpeOdyeMble pa3Mepbl rapaxka Juisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JIMHUS B U3YYEHUU T€OMETPUHU.
[Ipu pemeHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYaroNIMIiCS yUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX JKU3HEHHBIX CHUTyallud, IPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIyYEHHOI'O pe3yJbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU Y4eOHBIMU
npeIMeTaMHi, MOTUBUPOBATH MCIIOIB30BATh OMPENIEICHUSI TEOMETPUUECKUX PUTYp
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE MOJYyUYEHHBIX YMEHUU B (PU3UKE H
TEXHUKE. OTH CBS3M Haumboiee spKo BUAHBI B TeMax «BekTtopsy,
«TpuroHomerpruueckue COOTHOIIEHUs», «Meron koopauHat»y u «Teopema
[Tudaropar.

VYyeOnbiii kypc «l'eomeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIE Pa3/Ieiibl
conmepxkanusi: «['eomerpuyeckue ¢Gurypel M WX CBOMCTBay, «M3mepeHwue
F€OMETPUYECKUX  BEIUYUH», «JleKapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTH,
«BexTopsi», «JIBrxkeHus miockoctn, «IIpeodpazoBaHus mogo0us».

Ha uzyuenue yuebHoro kypca «I'eomerpusi» otBoauTcs B 9 kitacce 68 yacos
(2 yaca B HenelO).



COIEPKXAHUE OBYYEHUA
9 KITIACC

Cunyc, kocuHyc, TaHreic yrimoB or 0 go 180°.  OcHoBHOE
TPUTOHOMETPUYECKOE TOKAECTBO. DPOPMYIIbI IPUBEICHHUS.

Pemenue tpeyroibHukoB. TeopeMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenue mnpakTUYecKUX 3ajJad C UCIHOJIb30BAHMEM TEOPEMbl KOCHUHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmogo6us. [logoOre cOOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 mnpousBeneHUM OTPE3KOB XOpJ, TEOPEMbl O MPOU3BEICHUU
OTPE3KOB CEKYIIHNX, TEOpEMa O KBaJpaTe KacaTelbHOM.

Bektop, anuHa  (MOAynb)  BEKTOpa,  COHANpPABIEHHBIE  BEKTOPBI,
NPOTUBOMOJIOKHO  HANpaBJICHHBbIE  BEKTOPBI,  KOJJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpalMy Haja BeKTopamu. PaznoxeHue BeKTOpa Mo ABYM
HEKOoJUTMHeapHbIM BekTopaM. Koopaunatsl BekTopa. CKalsipHOE NpPOU3BEACHHE
BEKTOPOB, MPUMEHEHHUE ISl HAXOKICHUSI ITTUH U YTJIOB.

JlekapToBbl KOOPAMHATHI HAa TUIOCKOCTU. YPaBHEHUS MPSMON U OKPYKHOCTH
B KOOpJMHATaX, MEPECEUCHUE OKPYKHOCTEW U MpsAMBIX. MeToJ KOOpAWHAT U €ro
IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJbHUKHM. [JInmHa  oOKpyXkHOCTH. ['pamycHas w
paguaHHas Mepa yIyia, BBIYMCIEHUE JJIMH AYr OKpyxHocTed. Ilnomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUST TIOCKOCTH W BHYTPEHHHE CHUMMETpPUU (QUryp (dJIeMEHTapHBIC
npeacrasienus). [lapamnensHeiii nepeHoc. IToBopor.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOro Kypca
«I"eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKON
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUSM  POCCHUCKUX
MAaTE€MATHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpakJlaHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKJICHHUIO STUYECKUX MPOOIEM, CBI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKON HAIpPaBIECHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHIKEHUHM BCEW XKWU3HU ISl YCICIIHOW MPodeCCHOHATBHOM
JESTENHbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUAYATBLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3aJad, PELICHHWH, pacCyXJICHUW, YMEHHUIO BHUJIETh
MaTeMaTH4YECKAE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTEeMAaTUYECKONM HayKd Kak cdepbl UeI0BEYECKOU
NEATEIIBHOCTH, JTANlOB €€ Pa3sBUTHs M 3HAYUMOCTH JUIS Pa3BUTHA LIMBUIIM3ALNUH,
OBJIAICHUEM SI3BIKOM MAaTEMATHKHA M MAaT€MaTH4YECKOM KyJbTYpOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJCHHUEM NPOCTEUIIMMH HABBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  3/0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IIUTAaHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA peQIEKCHH, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUU /I pEelIeHUs 3a7ad
B O00JJaCTH COXPAHHOCTU OKpY’KaIolled cpeibl, IUIAaHUPOBAHUS IMOCTYIKOB H
OLICHKM HUX BO3MOJKHBIX TIOCJEACTBUI /JI OKPY>KaIoIIEeH cpeibl, OCO3HAaHHUEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHHUs;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHMAM CONMAJIbHON W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JESITeIbHOCTh, B TOM YHUCIIE
YMEHHE YYUTHCS y JPYTUX JIOJeH, MmpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIIE
dbopMynHpoBaTh UJIEU, TIOHATHS, TUIIOTE3bI 00 0OBEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIlMI0O KaK BBI30B, TPEOYIONIUN KOHTPMEP, KOPPEKTUPOBATH
NpPUHUMAeMble PEIICHUS W JAEUCTBHS, (DOPMYyIHUpPOBaTH W OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble ornueckue 1ecTBU:

e BBISBISITh U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATHN, OTHOIICHUNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTHH,  YCTAaHABIMBATH  CYMIECTBCHHBI  IMPU3HAK
Kiaccu(uKanuu, OCHOBAaHUS JUIs OOOOIICHWS W CpPaBHEHHS, KPUTECPUU
MIPOBOJUMOTO aHAJIH3A;

e BOCIpPUHUMATh, (QOPMYIHpPOBATH ¥  TMPEOOPa3OBBHIBATH  CYKICHUS:
yYTBEPUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YacTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISIBJISATh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTaX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUHU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEW U MPOTUBOPEUUIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECIOXKHBIE J0Ka3aTeIbCTBA
MaTEeMaTUYEeCKUX (PAKTOB, BBICTPAMBaTh aAPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHuss y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIICHUs, BbIOMpaTh HaumboJiee NOAXOIAIUMH C Yy4ETOM
CaMOCTOSATEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBaTe/IbCKUE AeCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIENOBATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BONPOCH], (PUKCUPYIONIME MPOTHUBOpEUYUE, NpodieMy,
CaMOCTOSATETIbHO ~YCTAHABIMBATh KMCKOMOE M JaHHOe, (OPMHUPOBATH
TUIO0TE3Y, apTyMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTHYECKOT0 OOBEKTA, 3aBUCUMOCTEN 0O0OBEKTOB MEXAY COOOM;
CaMOCTOATEIHLHO (POpPMYIIMpPOBaTh 000OIIEHNUS W BBIBOJIBI 10 pe3yjbTaTaM
NPOBEIEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IIEHU;

IIPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIJBHUIAThH
NPEATNOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAlMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpeICTaBICHNUS;

BbIOMpaTh (GopMy TMpeACTaBiICHHS WH(pOpManuM W UIUTFOCTPUPOBATH
perraemMbie 3a7addl  CXeMaMH, JIuarpaMMaMm#, WHOW Tpadukoil W wux
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIUK 1O KPUTEPHSIM, MPEITIOKCHHBIM
yauTesIeM Win cPOpMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBepPCcaJbHbIe Y4eOHbIE A1eCTBUSA:

BOCIIPUHUMATh U ()OPMYIUPOBATH CYKJIEHUS B COOTBETCTBHUU C YCIOBHSIMHU
U LeJISIMU OOIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHECHUS MO XOAY PEIICHUS
3aJ1a4i, KOMMEHTHUPOBATh MOJYYEHHBIW PE3YJIbTAT;

B XOJIe 0OCYXXJIeHHsI 3aJ1aBaTh BOIMPOCHI IO CYIIECTBY OOCYX IA€MOM TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€H, HAIIEJICHHBIE HA MOUCK
pELIEHUs, COIOCTABIAThL CBOU CYXKICHUS C CYXICHUAMHU JIPYyTUX
YYaCTHUKOB JaHaJiora, OOHApYyKUBAaTh PA3JIU4YME U CXOJICTBO MO3UIUN, B
KOppeKTHOH (hopMe popMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHNS;
IIPEJICTABIIATH PE3yIbTATHI pelLIeHus 3a7a4u, DKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BEIOUPATh (hOpMaT BBHICTYIIJICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPUH;

ITIOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHAHOW U UHAUBUIYAJIbHOU
paboOTHI MPHU pPEelICHUU YIeOHBIX MATEMATHYECKUX 33/1a4;

MIPUHUMATh LEJIb COBMECTHOM JEATENBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM pabOThI, pachnpeneisTh BUIBI paldOT, OroBapHUBAThCA,
o0CyXIaTh MPOIECC U pe3ydbTaT paboThl, 00001aTh MHEHUS HECKOJIbKUX
JIFO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCYXIeHUs, OOMEeH
MHEHHSIMHU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHATH CBOIO YacTh PaOOThHI
U KOODJIMHUPOBATH CBOU [JEUCTBUA C JPYITMMH UWICHAMU KOMAaHJbI,
OIICHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOIIUH MPOAYKT IO KPUTECPHSIM,
c(hopMyJIMPOBaHHBIM YUYaCTHUKAMH B3aHMOACHCTBHUSI.

PerynsiTuBHbIe yHHBepcaJibHbIe YUeOHbIe JAeilicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CMOCOO peHIeHUsi ¢ y4€TOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbLHBINNHTE/JIEKT:

BJIAJETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibraTa
pELICHUsI MaTEMATUYECKON 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PELIEHUH 33/1a4H,
BHOCUTH KOPPEKTUBHI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaliJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHITh NPUYUHBI JOCTHKEHUS WU HEIOCTUXKEHHUS LENH,
HaXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 9 kjacce OOyYaromMiiCsS TMOJYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIUU OCTPBIX YIJOB, HAXOJIUTh C UX
MOMOIIIBIO PA3JIMYHBIE BJEMEHTHl MPSMOYTOJBHOIO TPEYroJibHUKA («pelIeHue
MPSIMOYTOJILHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIIBIO KaIbKYJISTOPA) IJTUHBI
Y YTJIbI 1J11 HETAOJIMYHBIX 3HAYEHUM.

[Tonp3oBaThecst popMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXXJIECTBOM JIJII HAXOXJEHUSI COOTHOIICHUN MEXAy TPUTOHOMETPUYECKUMU
BEJTMYMHAMH.

Hcnons3oBaTh TEOpEeMbl CHHYCOB U KOCUHYCOB JJIsl HAXOXKACHUST Pa3TUYHBIX
AJIEMEHTOB TPEYTOoJIbHUKA («pEIICHUE TPEYTrOJIbHUKOBY»), MPUMEHATh WX TPHU
pEIIeHNN TeOMETPUIECKUX 3a/1ad.

Brnanerp moHsATHAMH  TIpeoOpa3oBaHHMS  MOJ00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX puryp. [Top30BaTHCS CBOMCTBAMHU MOI00US MPOU3BOJIBHBIX
buryp, ymeTb BBIUMCIATH JJMHBI M HAaXOAUTh YIJbl Yy TMOJOOHBIX (UTYD.
[IpuMeHsTh CBOWMCTBA MOMOOMS B TPAKTHYECKUX 3ajadax. YMETh MPUBOJIUTH
IpUMEPHI MMOJIOOHBIX (PUTYP B OKpPYKAIOIIEM MUPE.

[Tonp30BaThCs TEOpEMaMH O MPOU3BEIACHUU OTPE3KOB XOP, O MIPOU3BEACHUN
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMH, MOHMMATh MX TEOMETPUUYECKUN W (PU3HYECCKUN
CMBICJI, TPUMEHATh HUX B PCIICHHWH TEOMETPUYECKUX U (PU3UYECKHX 3aj]ad.
[IpuMeHSTh CKAJIIPHOE MPOU3BEACHNE BEKTOPOB JIUISI HAXO0XKISHUS IJIMH U YTJIOB.

[Tomp30BaThCs METOMOM KOOPAWMHAT HA IIJIOCKOCTH, IIPUMEHSTh €ro B
pEIIeHNH TeOMETPUIECKUX U MTPAKTHICCKUX 3a/1ad.

Brnanerp moHATHSAMH TPaBUIBHOIO MHOTOYTOJBHUKA, JUIMHBI OKPY>KHOCTH,
JUTMHBI JyTH OKPYKHOCTH W PaJIMAaHHOW MEpHI yIJia, YMETh BBIYUCIATH ILIOIMIATh
Kpyra u ero yacteid. [I[puMeHsITh oJlydeHHbIE YMEHHUS B TPAKTUUECKUX 3a/1auax.

HaxomuTh ocu (Mau IEHTPBI) CHUMMETPHH (UTYp, TPHUMEHSATH JBHKCHHS
IJIOCKOCTH B MPOCTEUIINX CIIyYasiX.

[IprMeHTh TOTy4YeHHBIC 3HAHUS Ha MPAKTUKE — CTPOMTh MaTeMaTUUYECKHE
MOJIEH JIs 3314 PeaIbHOW KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C TMPUMEHEHHEM TMOJ00US U TPUTOHOMETPUYECKUX (YHKIMM (TOIB3YSCh, TIE
HE0OXO0IUMO, KaJTbKYJISTOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

9 A KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iaesioB U TeM undposbie
Ne i/ P Konrtpoiabnbie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
b K
| Bextopbr 9 noamoreka 11O
https://m.edsoo.ru/7f41al2c
2 JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH 7 1 bubmmorexa [TOK
P e https://m.edsoo.ru/7f41al2c
3 Tpuronomerpus. Teopembl KOCUHYCOB U 16 bubnuoreka [IOK
CHUHYCOB. PenieHue TpeyrojbHIUKOB https://m.edsoo.ru/7f41a12c
[IpaBuiIbHBIE MHOTOYTOJIBHUKH. J[THA
4 OKPYXHOCTH U IUIOIIab Kpyra 14 1 Bubmmorexa [IOK
Py Hl 'Hu pyra. https://m.edsoo.ru/7f41al2¢c
Brruncnenue miomanaei
5 JIBYOKEHUS TUIOCKOCTH 7 bubmorera [IOK
https://m.edsoo.ru/7f41al2c
6 [IpeobOpazoBanue noaoous. Merpuyeckue 9 bubnuoreka [JOK
COOTHOLLEHHUS B OKPYKHOCTH https://m.edsoo.ru/7f41a12c
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 6 | bu6mmoreka [JOK
3HAHUI https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 0




IHOYPOYHOE IIVIAHUPOBAHHUE

9 A KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bceero u3yuyeHnusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcbl
1 Omnpenenenre TPUrOHOMETPUUECKUX | bubnuorexa [JOK
¢dbynakuumii yrimos ot 0° go 180° https://m.edsoo.ru/8al1424bc
2 @opMyIIbl TPUBEICHUS 1
bu6mmoreka IJOK
T 1
3 copeMa KOCHIYCOB https://m.edsoo.ru/8a14336¢
4 TeopeMa KOCMHYCOB 1
bu6mmoreka IJOK
> Teopema kocHHycoB ! https://m.edsoo.ru/8al142d5e
bu6mmoreka IJOK
6 Bxommas ontponbras pabora ! ! https://m.edsoo.ru/8al142e8a
7 TeopeMa cuHycoB 1
TeopeMa cuHycoB 1
Haxoxnenue 1jiMH CTOpOH U BEJIMYUH bu6mmoreka IJOK
9 1
YIJIOB TPEYTrOJIBHUKOB https://m.edsoo.ru/8a1430b0
Bbubnuoreka IJOK
10 Pewenne TpeyrobHuKkoB 1 https://m.edsoo.ru/8al42ac0
11 Pemenue tpeyroabHUKOB 1 bubamorexa LIOK
peyr https://m.edsoo.ru/8al42ac0
bubmmoreka LIOK
12 P 1
CHICHHC TPEYTOILHIKOB https://m.edsoo.ru/8al42ac0
buo K
13 Pemenue TpeyroapHuKoB 1 nommoreta LIO

https://m.edsoo.ru/8al142ac0




[IpakTHueckoe NpUMEHEHNE TEOPEM

bubmuoreka LIOK

14 CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8a142c3c
15 [IpakTHueckoe NpUMEHEHHE TEOPEM
CHHYCOB M KOCHHYCOB
bubmauoreka LIOK
16 [onsitue o mpeoOpazoBaHUH OO0 hitps://m.cdsoo.ru/8al4392a
bubmauoreka LIOK
17 [Tonsatue o mpeoOpa3zoBaHUU T0100US hitps://m.edsoo.ru/8al43ab0
13 CoOOTBETCTBEHHBIE DIIEMEHTHI Bbubmoreka LJOK
Mo00HBIX huUTyp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE DJIEMEHTHI
Mo00HBIX pHUTyp
TeopeMa 0 TpOU3BEAECHUH OTPE3KOB
20 XOpI, TeoOpeMa 0 MPOU3BEACHUU bubmunorexa [JOK
OTPE3KOB CEKYIIHUX, TEOpPEMA O https://m.edsoo.ru/8a14406e
KBaJlpaTe KacaTeIbHOU
Teopema 0 Ipon3BeAECHUN OTPE3KOB
71 XOpI, TeEOpeMa 0 MPOU3BEACHUU bubmmnorexa [JOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpare KacaTeJIbHOU
TeopeMa 0 IpOU3BEAECHUN OTPE3KOB
2 XopH, Teopema o IPOU3BEICHUN bubmmorexa LJOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8a1442da
KBaJpare KacareJlbHOU
73 [Ipumenenne TeopeM B pelIEHUN bubmmorexa LJOK
FeOMETPUUIECKHX 3a1a4 https://m.edsoo.ru/8a143f06
o4 IIpuMeHeHre TeopeM B pELLIEHUN bubnuorexa [IOK
T€OMETPUUIECKUX 3a1a4 https://m.edsoo.ru/8al443fc
25 IIpuMeHeHHe TeopeM B peLLIEHUN bu6mmorexa LIOK




TCOMECTPHUUYCCKUX 3ada1d

https://m.edsoo.ru/8a144578

26 Ornpenenenne BEKTOPOB bubamorexa LIOK
et p https://m.edsoo.ru/8a1447a8
Omnpenenenre BEKTOPOB. OU3HUECKHUIT bubmuoreka IJOK
27 N
U T€OMETPUYECKHAI CMBICII BEKTOPOB https://m.edsoo.ru/8a144960
’3 CrnoxeHue ¥ BRIUUTAHHUE BEKTOPOB, Bbubmoreka LJOK
YMHOX>XEHHE BEKTOpA Ha YUCIIO https://m.edsoo.ru/8al44a8c
CrnoxeHue ¥ BRIUUTAHHUE BEKTOPOB, Bbubmoreka LJOK
29
YMHOXEHHE BEKTOpa Ha YHUCIIO https://m.edsoo.ru/8a144d52
30 KonTtponsHas padoTa 3a mepBoe
TOJIYTOJTNE
31 PaznoxeHue BekTopa 1o ABym
HEKOJUTMHEAPHBIM BEKTOPaM
bu6mmoreka IJOK
32 Koo a eKTopa
PAUHATLL BEKTOP https://m.edsoo.ru/8al44fbe
CkansipHO€ MPOU3BEICHUE BEKTOPOB,
33 ero IMpUMEHEHUE IJISI HaXO0XKISHHS Bubmiorexa LIOK
P a a https://m.edsoo.ru/8a14539c¢
JUIVH U YTJIOB
CkansipHO€ MPOU3BEICHUE BEKTOPOB,
34 €ro MpUMEHEHHE IJIS HaXO0XKISHHS bubmorexa HOK
p a a https://m.edsoo.ru/8a14550e
JUIMH U YTJIOB
35 Pemenue 3aga4 ¢ IOMOIIBIO bubmmoreka [IOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenue 3aga4 ¢ IOMOIIBIO bubmmoreka [IOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IprmeHeHne BEKTOPOB ISl pEeLICHUS
3a1a4 GU3UKU
33 [IprumeHeHne BEKTOPOB ISl pELIECHUS Bbubnmorexa LJOK

3a1a4 pu3uKu

https://m.edsoo.ru/8a145b08




I[eKapTOBBI KOOpAWHAThI TOYCK Ha

39
IUIOCKOCTH
bubmauoreka LIOK
4 N
0 YPABHCHHE NPAMOH https://m.edsoo.ru/8a145c48
41 YpaBHeHHE NPIMON
bubauoreka LIOK
42
YPABHEHHE OKPYKHOCTH https://m.edsoo.ru/8al14635a
Koopaunats! Touek nepeceueHus bubmuorexa [JOK
43 .
OKPYKHOCTH W MPSAMOU https://m.edsoo.ru/8a146620
Meroa KoOpauHAT IPH pELIEHUN
44 T€OMETPUUECKHX 3a]1a4,
MPAaKTUYECKUX 3a7a4
Meroa KoOpMHAT IPH pELIEHUN
45 r€OMETPUYECKHX 3a/1a4,
MPAKTUYECKUX 33124
Metoa KOOpIMHAT NPH PEIICHUN
46 reOMETPUYECKHX 3a/1ad,
MPAKTUYECKUX 33124
47 JlekapTOBBI KOOPAMHATHI HA bubmmnorexa [JOK
IJIOCKOCTH https://m.edsoo.ru/8al46e0e
43 [IpaBunbHbIE MHOTOYTOJIBHUKH, bubmmoreka [IOK
BBIUMCIICHUE UX 3JIEMEHTOB https://m.edsoo.ru/8al46fda
Bubnuoreka IJOK
4 Y .
9 Ueso 7. Jlanna okpyKHOCTH https://m.edsoo.ru/8al1472c8
bubmmoreka LIOK
Y .
50 Uero . Jlanna oKpyKHOCTH https://m.edsoo.ru/8al4714c
51 JlnvHa 1yru OKpyKHOCTH
bub OK
52 Pannannas mepa yria HOnmorexa Il

https://m.edsoo.ru/8a14714¢c




bubmuoreka LIOK

I1
>3 JIOIHAJL Kpyrd, CCKTOpa, CerMeHTa https://m.edsoo.ru/8a147426
54 IImomans kpyra, cekTopa, cerMeHTa bubmorexca LIOK
HHasb Kpyra, pa, https://m.edsoo.ru/8a147750
55 IImomans kpyra, cekTopa, cCerMeHTa bubmorexca LIOK
HHasb Kpyra, pa, https://m.edsoo.ru/8a147750
56 TloHsaTre 0 IBMYXEHNH ILIIOCKOCTH brbmorexa HOK
g https://m.edsoo.ru/8al147c82
57 ITapanensHBIN IEPEHOC, IIOBOPOT bubmorexa [IOK
p PEHOC, TIOBOP https://m.edsoo.ru/8a147f16
58 [TapannensHBINA IIEPEHOC, IIOBOPOT buommorexa [OK
p p i p https://m.edsoo.ru/8al147f16
59 [TapannensHbIN IEPEHOC, TTOBOPOT
[TapannensHbINA IEPEHOC, TOBOPOT.
60 [IpumeneHnne ABMKEHUI TPU
pelieHny 3anaqd
bu6mmoreka IJOK
61 Hrorosas KOHTpOILHas padoTa https://m.edsoo.ru/8a1480e2
O0001IeHNEe U cUCTEMATU3ALIIS
2 3HaHuil. [IpaBunbHbIE
MHOTOYTOJILHUKH. OKPY>KHOCTb.
JBrkeHus miI0CKoCcTH"
O0o001Ienne, cucTeMaTH3aIus
63 sHanui. U3Mepenne reoMeTpuYeCcKux bubmorexa HOK
) P p https://m.edsoo.ru/8a148524
BENUYMH. TPeyroibHUKU
O0001Ienne, cucTeMaTH3aIus
64 3ganui. [lapansensHbie bubmorexa HOK
- 11ap https://m.edsoo.ru/8a148650
MePIEeHIUKYIIIPHBIC TIPSIMbIC
65 O0o001Ienne, cucTeMaTH3aIHs

3HaHUHU. OKPYKHOCTb U KPYT.




I'eomeTpuueckure NoCTpOCHU. YTIIbl
B OKPY’KHOCTH

O0001enue, cucreMaTH3amus

66 3HaHWK. BrimcanHbie U onMcaHHbBIC 1
OKPYXHOCTH MHOTOYT'OJIbHUKOB
67 [ToBTOpenue, o6o0IICHKE, | bubmuorexa [JOK
cUCTEMaTH3alMs 3HAHUI https://m.edsoo.ru/8a148920
68 [ToBTOpEHwUe, 0606HICHI:IC, |
cHUcTeMaTH3aIlns 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI OCBOEHHS] OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOT'O 00111er0o
o0pa3zoBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (YHKIHUU OCTPBIX YIJIOB, HAXOAUThH C
WX  TOMOIIBIO  pPA3IMYHBIE  DJJEMEHTbl  IPSAMOYIOJIBHOTO
TPEYrojbHUKa («pelIeHne NPSIMOYrOJIbHBIX TPEYrOJIbHUKOBY).
Haxomuth (¢ mOMOIIBIO KaJdbKyJASATOpa) IUIMHBI M YIJIBI IS

HEeTA0IMYHBIX 3HAYCHUN

6.2

[Tons3oBatbest  (opmynamMu  NPUBEACHHST W OCHOBHBIM
TPUTOHOMETPHUUECKUM TOKJIECTBOM TUIs HAXO0XKIEHUS

COOTHOIICHUI MCKIY TPUTOHOMCTPUYCCKUMH BCIMYNHAMU

6.3

Hcnonb3oBaTh TeOpeMbl CHHYCOB M KOCHUHYCOB JJISi HAXOXIACHUS
Pa3IUYHbIX 3JIEMEHTOB TpEeYrojJbHUKa («peteHue
TPEYrOJIbHUKOBY»), IPUMEHATh UX MPH PEUICHUH F€OMETPHUYECKUX

3a1a4

6.4

Brnagers MoHATHSAMH MPeoOpa30BaHMs 1M000Hs, COOTBETCTBEHHBIX
3JIEMEHTOB MOA00HBIX (uryp. IToap30BaThCSA CBOMCTBAMH I0I00US
IPOM3BOJILHBIX (PUTYP, YMETh BBIUYUCIIATH JUIMHBI U HAXOJUTh YIJIbI
y mnonobueix ¢uryp. Ilpumensts cBoiictBa momoOus B
MPaKTUYECKUX 3aJladax. YMETh MPUBOIUTH IPUMEPHI IMOI0O0HBIX

(buryp B OKpyKaromem Mupe

6.5

ITonp30oBathCs TEOpEMaMH O IPOU3ZBCACHUU OTPE3KOB XOpH, O

IMPOU3BCACHUUN OTPE3KOB CCKYIIUX, O KBAApaTeC KacaTeJIbHOM

6.6

ITonp30oBathCs BCKTOpaMH, IIOHHUMATb HX I‘eOMCTpI/I‘IeCKI/Iﬁ n
(I)I/ISI/I‘IGCKI/Iﬁ CMBICJI, IPUMCHATH UX B PCHICHUN I'€COMECTPUICCKUX U
(I)I/I3I/I‘-ICCKI/IX 3azaad. HpI/IMCHSITL CKaJIIpHOC  IPOU3BCACHHUC

BCKTOPOB AJId HAXOXKACHHUA MUIMH U YTJIOB




67 [Tonb30BaTbCst METOIOM KOOPAMHAT Ha IJIOCKOCTH, IPUMEHAThH €r0
' B PELICHUU T€OMETPUUYECKUX U IPAKTUUECKUX 33134
Bnagerp DNOHATHSAMHM TPaBUIBHOIO MHOIOYTOJIbHHMKA, JUIMHBI
63 OKPY>KHOCTH, JUIMHBI JIyTU OKPYKHOCTU U PaJMAHHON MeEpbl yIia,
' YMEThb BBIUMCIATH IUIOIIAAb Kpyra U ero uvacreid. Ilpumensars
[I0JIy4YE€HHbIE YMEHHUS B IPAKTUUECKUX 3a7jadyax
69 Haxomuth ocu WM UEHTPBl CUMMETPUH (QUTYp, NPUMEHATH
' JBUKEHUS TJIOCKOCTU B IPOCTEUIINX CAydasiX
[IpuMeHsATh MOMyYeHHblE 3HAHUS HAa MpaKTUKE — CTPOUTH
MaTeMaTH4eCKUe MOJENH Ui 33/1a4 PeaJbHON KU3HU U ITPOBOJUTH
6.10 COOTBETCTBYIOIIME BBIYUCICHHUS C MPUMEHEHHEM TMoJa00us Hu
TPUTOHOMETPUUECKUX (YHKIUN (MOJIb3YSICh, TZl€ HEOOXOAMMO,
KaJIbKYJIITOPOM)

YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

* 'eometpus, 7-9 knaccel/ Atanacsia JI.C., byryzos B.®., Kanomues C.b. u

npyrue, AkimonepHoe obmiectBo «M3marenscTBo «lIpocBemeHue»

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
https://resh.edu.ru/

oubamoteka [{OK
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