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INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJOB IIKOJIbHOM MAaTEMAaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, ONUPAETCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYI0 JIMHUIO. [[eHHOCTh M3y4YeHUsi T€OMETPUHA Ha YPOBHE OCHOBHOTO
o011ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTH
JIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUECHHS, JOKa3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPOPHUMEPHI K JIOKHBIM, MPOBOIAUTH
paccyX IeHus «OT TMPOTUBHOIO», OTJIMYATh CBOWCTBAa OT MPHU3HAKOB,
dbopMyIMpoBaTh OOpATHBIE YTBEPKICHUSI.

Bropoii 1nenpl0 HM3ydeHUsT TE€OMETPUM SBIIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MATEMaTUYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOydaromuiicss JOKEH HayduThCs
OIpPENETUTh TEOMETPUUECKYIO (UTYpY, ONUCATh CIOBAMM JAHHBIA YEPTEXK WIIH
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJILHOTO yYacTKa, pacCUuTaThb HEOOXOAUMYIO JITUHY
ONTOBOJIOKOHHOTO Kabelsiss Wik TpeOyeMble pa3Mephbl Trapaka IJis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAas, BBIYMCIHUTENbHASA JUHUS B W3YYEHUU T€OMETPUH.
[Tpu pemieHun 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIuiics y4uTCs CTPOUTH
MaTE€MaTUYeCKHEe MOJEIM PEANbHBIX JKU3HEHHBIX CHUTYyallMd, IPOBOJIUTH
BBIYMCIICHHS U OLIEHUBATh aJIEKBaTHOCTb IMOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOMYEPKUBATH CBS3M T'€OMETPUU C JAPYTUMH Y4eOHBIMU
peIMETaMH, MOTUBUPOBATh MCIOJb30BaTh OMPEAEICHUS T€OMETPUUECKUX (PUTYD
U TIOHSATUH, JIEMOHCTPUPOBATh MPUMEHEHHUE IMOIYYCHHBIX YMEHHH B (pu3uke H
TEXHMKE. OTH CBsi3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHoueHus», «Merton koopauHat» u  «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONINE OCHOBHBIE DPa3fIeiibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl M UX CBOWCTBa», «M3mepeHue
F€OMETPUYECKUX  BEIIMYMH», «JleKapTOBBl KOOpAMHATBI Ha  IJIOCKOCTH,
«BekTopb», «/[BHKEHUS TIIIOCKOCTI.

Ha uzydenue yuebHoro kypca «I'eomerpus» B 9 kiacce orBoautcs: 102 gaca
(3 gaca B HezentO).



COJEPKXAHUE OBYUYEHUA
9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB ot 0 mo 180°. OcHoBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO. DPOPMYIIbI TPUBEACHUS.

Pemenne TpeyrosbHUKOB. Teopema KOCHHYCOB U T€OpEMa CUHYCOB. Pelenne
NPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeoOpazoBanue noaoousi. [lonobue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O TPOU3BEIECHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJAPATE KaCATEIbHOM.

Bektop, mnuHa  (MOIyJib)  BEKTOpA,  COHAIMPABICHHBIE  BEKTOPHI,
MIPOTUBOIOJIOKHO HAIIPABIIEHHBIE BEKTOPBI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMM HaJ BeKTOpaMu. Pa3noxkeHne Bekropa II0 JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalIIpHOE IPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE ISl HAXOXKACHUS JIMH U YTJIOB.

JlexapToBBI KOOPAMHATHI HA TUIOCKOCTU. Y paBHEHUS IPSIMOM U OKPY>KHOCTHU B
KOOpJIMHATaxX, NEPECEUCHUE OKPYKHOCTEW M NpsMBIX. MeToa KOOpAMHAT U €ro
MIPUMEHEHHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. J[JTMHA OKpyKHOCTH. ['pagycHas u paauaHHas
Mepa yria, BBIUMCIEHHE JJIMH Oy OKpyXHOcTeu. [lmomans kpyra, cekropa,
CErMEHTA.

JIBKeHUs TUIOCKOCTH M BHYTpPEHHHE CUMMeETpuu Guryp (dieMeHTapHbIe
npencrasienus). [lapamnensasiil nepenoc. [ToBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaThbl OCBOCHHUS MPOrpaMMbl y4eOHOro Kypca
«I"eoMeTpus» XapaKTepU3yrOTCS:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOM MAaTEMAaTUYECKOM WIKOJbI, K MCIOJIb30BAHUIO ITUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOIEAYP TPaKJaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKNX OOBEKTOB, 3ajlau, PELICHUM, pPacCYXKIECHUM, YMEHHUIO BHUIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEeMaTUYeCKOM HayKu Kak c@epbl 4YeloBeHYeCKOn
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JeATEeIIbHOCTH;



6) ¢usmueckoe BocnuTanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peryasipHas ¢u3ndeckas
aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA IPUMEHECHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAaHHOCTH OKPYKAIOIIEH CPe/ibl, TIIAHUPOBAHMSI IOCTYITKOB M OIEHKH
HX BO3MOXXHBIX MOCIIEJICTBUI VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUECCKUX TTPOOJIeM U IMyTel UX PEIICHUS;

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBHUAX HEOINPEIACITEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIUpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUA

ba3zoBble jornyeckue AecTBUS:

e BBIABITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (POpPMYIHpOBaAThH
OTIpEJICICHHs]  TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(ukany, OCHOBaHUSA MJiT OOOOIICHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;



BBISIBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OPOTUBOpEUMs. B (aKTaxX, J[aHHBIX, HAOJIIOJCHUSX U YTBEPKACHUSX,
npeiaraTb KpUTEPUH 7S BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JienaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3buparh 10Ka3aTeabCTBA MAaTEMAaTUUYECKUX YTBEPKIECHUHU (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKUX (PAKTOB, BBICTPAWBaTh AaPryMEHTALMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpaTh CMOCOO pemieHuss y4eOHOM 3amayn (CpaBHHUBATh HECKOJIBKO
BAapUAHTOB pElICHUs, BbIOMpATh Haubojee MOAXOMAUIMM C ydéToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

UCITI0JIb30BaTh BONPOCHI KaK HCCIEAOBATENIbCKUNA MHCTPYMEHT MO3HAHUA,
dopMynupoBaTh BOMNPOCHl, (QUKCUPYIOLIUME MPOTHBOpEUHE, MpodIeMy,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JIaHHOE, (OpMHpOBAThH
TUIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

IPOBOJUTh MO CaMOCTOSATEIBbHO COCTaBJICHHOMY IUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIIENOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOTr0 00BbEKTA, 3aBUCUMOCTEN OOBEKTOB MEKIY CO00ii;
CaMOCTOSITENIbHO (HOPMYIHPOBaTh 00OOIIEHUSI U BBIBOJIBI MO PE3yJIbTaTam
IPOBEAEHHOIO HAOIIOACHMS, HCCIEIOBAHUSA, OLEHUBAThb JOCTOBEPHOCTb
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOJKHOE pa3BUTHE MPOLECCA, a TaKKE BBIIBUIaTh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanmueii:

BBISIBIIATH HEIOCTATOYHOCTh M HM30BITOYHOCTh HH(POPMAIMH, TaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOMpATh, aHATU3UPOBATH, CHUCTEMATU3UPOBATH U UHTEPIPETHPOBATH
uHOOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BbIOMpaTh GOpMY TpEACTaBICHUS HHPOPMAUU UM HWIUTFOCTPUPOBATH
peuiaemMple 3aJayd  CXe€MaMH, [darpaMmaMu, HWHOM TrpapuKod H HUX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK 1O KPUTEPHSIM, MPEII0KEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATDL U (bOpMy.HI/IpOBaTB CYXXACHUSA B COOTBCTCTBUU C YCIOBUAMU
H neiisiMmu 06H_I€HI/I$[, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSACHEHHS IO XOJAY pEILICHHUS
3a/1a4ui, KOMMEHTHUPOBATh MOJyYEHHBIN Pe3yJIbTaT;

B XOJIe 0OCYKJIEHUSI 3a/1aBaTh BOMPOCHI M0 CYHIECTBY OOCYKaeMON TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE HA MOMCK
peleHus1, COTIOCTaBIISATh CBOH CYXKIACHHUS C CY>KICHUSIMU APYTUX yYaCTHUKOB
nuanora, oOHapy»uBaTh Pa3jM4yve U CXOJICTBO MO3UIUH, B KOPPEKTHOU
dbopme GpopMyIIUpOBaTH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;

MPEJICTaBISITh PE3YNIbTAThI PEIICHUS 3aJa41, IKCIIEPUMEHTA, HCCIIEA0BaHNU,
POEKTa, CAMOCTOSITENILHO BBIOMPATh (hOpMaT BHICTYIUICHUS C yUETOM 3a/1a4
NpEe3eHTALNU U OCOOCHHOCTEN ayIuTOPHUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHONW Y MHIUBUIyaIbHON
paboThI IPU PEIICHUH YYCOHBIX MATEMAaTUUECKUX 3a]1aY;

NPUHUMATH 1[€1b COBMECTHOM NEATENbHOCTH, MIAHHUPOBATH OPTaHU3AIIMIO
COBMECTHOM paloThl, pachnpeaeniarb BUIAbl padOT, JdOroBapUBaTHCA,
o0CyKIaTh MPOLECC U Pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax paboTel (00CyxkaeHusi, OOMEH
MHEHUSIMHU, MO3TOBbIE IITYPMBI U IPYTHE), BHIIOJHATH CBOIO YacTh PabOTHI
U KOOPAMHHPOBATH CBOU JEHCTBUS C JAPYTUMH YIEHAMU KOMAaHJIbI,
OLIEHMBATh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH, aJITOPUTM peIIeHUs 3aiauu (WU ero
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECypCOB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECCa U Pe3yJIbTara
pELIECHNs] MaTEMaTUIECKOM 3a/1a4u;

IPEABUAETH TPYAHOCTH, KOTOPBHIE MOI'YyT BOSHUKHYTh IIPU PELICHUU 3a1a4H,
BHOCUTH KOPPEKTHBBI B ACATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTA IOCTABJICHHOM LIEJIA U
YCIOBUSIM, OOBSCHATh NMPUUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIelH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicsi MOJIYYUT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

3HaThb TPUTOHOMETPUYECKUE (YHKIMU OCTPBIX YIJOB, HAXOAUTh C HX
HOMOUIBIO PAa3JIMYHbIE 3JEMEHTHl MPSAMOYTOJBHOTO TPEYrOJbHUKA («pelIeHue
IPSIMOYTOJIBHBIX TPEYTrOJIBbHUKOBY). HaxoauTh (C MOMOIIBIO KaJbKYJIATOPA) JJIMHBI
Y YTJIBI JIJ1s1 HeTaOIMYHBIX 3HAYCHUI.

[Tonp3oBatbes popmynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXJIECTBOM JUI HAXOXIECHHMSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUIsl HAXOXK/ICHUS Pa3IUYHbIX
AJIIEMEHTOB TPEYTOJbHUKA (PEIICHWE TPEYTrOJIbHUKOBY»), MPUMEHATh HX MpHU
pELIEHUU TEOMETPUUECKUX 3a]ad.

Brnanets nonsTUsIMU IpeoOpa3oBaHus IOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
no1o0HbIX ¢uryp. Ilonb3oBaTbest cBOMCTBaMU MOA00MS IMPOU3BOJIBHBIX (QUTYP,
YMETh BBIYMCISATH JJIMHBI U HAXOJIWUTh YIJIbl y MOA0OHBIX ¢uryp. IlpumeHsTs
CBOMCTBa MOJOOMS B MPAKTUYECKHX 3ajJadax. YMETh NPHUBOIUTH HPUMEPHI
1n0JI0OHBIX (PUTYP B OKPY’KAIOILIEM MUDE.

[Tosp30BaTECSA TEOPEMAMU O MPOU3BEIECHUN OTPE3KOB XOPA, O MPOU3BEICHUH
OTPE3KOB CEKYLINX, O KBaIpaTe KacaTeIbHOM.

[lonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HUYECKUIA
CMBIC]I, MPUMEHATh WX B PEIIEHUHM TIEOMETPUYECKHX U (PU3MYECKHUX 3ajad.
[IpuMEHSATH CKAIIPHOE MPOU3BENECHUE BEKTOPOB JUIsl HAXOXKICHHUS IJTMH U YIJIOB.

[Tos1b30BaTHCA METOIOM KOOPAMHAT HA IIJIOCKOCTH, IPUMEHSTh €r0 B PEILIEHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnanetes NOHATHSMHM NMPABUIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTM OKPY’KHOCTH W PaJWaHHON MEphl yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra u ero yacteil. [I[puMeHsTh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoguts ocu (Wiu LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTH B MPOCTEUIINX CIydasiX.

[IpuMeHsATh MONy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJEIIN JIJIS 3a/1a4 PEaIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOINE BBIYMCICHUS
C NPUMEHEHHEM IMOA00Ms U TPUTOHOMETPUUYECKUX (PYHKIMH (MOJB3YSCh, TIE
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

9 KIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM (POBHIe)

Ne i/m KoHTpoJbHbIe
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoTshI
1 Tpuronomerpus. Teopembl KOCUHYCOB U 21 1 bubnnorexka HOK
CHHYCOB. Penienue TpeyrojbHMKOB https://m.edsoo.ru/7f41al2c
9 [Ipeo6pa3oBanue nonodus. Metpuueckue 1 0 bubnuoreka [JOK
COOTHOUIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
3 JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH 13 1 https://m.edsoo.ru/7fA1a12c
bu6nuoreka [IOK
4 Bexcropet 14 1 https://m.edsoo.ru/7f41al2c
[TpaBuibHBIE MHOTOYTONBHUKH. [lTMHA
5 OIE) YKHOCTH | TLIO y; b Kpyra g 12 1 bubmorexa HOK
Py B HV pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue nmomaaei
bubnuoreka [IOK
6 JpikeHis wI0CkocTh > 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIUs 36 0 bu6nuoreka [IOK
3HaAHUU https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4
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HOYPOYHOE IINTAHUPOBAHHUE

9 KUIIACC
KosauuyectBo 4yacos DJIEeKTPOHHbIE
Ne n/n Tema ypoka KonTtpoabHubie wppoBLIe
Bcero o0pa3oBaTe/ibHbIE
padoThI pecypesI
[ToBropenue. TpeyronbHuk. Buabt
1 TpPEeYrojabHUKOB. [Ipu3Haku paBeHCTBA 1 0
TPEYroJbHUKOB
9 [ToBTopenue. Tpeyronbuuk. [lonoOue 1 0
TPEYroJIbHUKOB
IToBTOpenue. YerbipexyroapHuku. Buel
3 YETBIPEXYTOJIbHUKOB. CBONCTBA U 1 0
IIPU3HAKU
4 [ToBTrOopenue. UeTbIpeXyroJbHUKN. 1 0
DopmyJIbl III0IIAAEN
[ToBTOpenue. OKpyKHOCTb. YTJIbI B
5 OKPY>KHOCTH. MeTpHuuecKre COOTHOIICHHS 1 0
B OKPYXXHOCTHU
5 IToBTOpeHue. Pemenne npsaMoyroiabHbIX 1 0
TPEYroJIbHUKOB
7 Omnpenenenne TPUrOHOMETPUUECKUX 1 0 bu6muoreka [JOK
¢ynkuuit yrnos ot 0° no 180° https://m.edsoo.ru/8al424bc
8 OCHOBHOE TPUTOHOMETPUYECKOE 1 0
TOKIECTBO
9 @DopMmyIbl IPUBEIECHUS 1 0

10


https://m.edsoo.ru/8a1424bc

bu6nuoreka [IOK

10 Teopewma KocHitycon L https://m.edsoo.ru/8al4336¢
11 Teopema KOCHHYCOB 1
12 T 1 bu6nuoreka [JOK
COPENA KOCHIYCOB https://m.eds00.ru/8al42d5e
13 Teopema kocuHyCOB 1
14 T 1 bubmuorexa [JOK
eOpeMa CHHycon https://m.edsoo.ru/8al42e8a
15 Teopema cunycoB 1
16 Teopema cuHycOB
17 T 1 bu6mmoreka [IOK
copena CHiycon https://m.eds00.ru/8a1430b0
[IpakTrueckoe MPUMEHEHHUE TEOPEM bubnmnoreka [JOK
18 1
CHUHYCOB U KOCHHYCOB https://m.edsoo.ru/8al42c3c
19 [IpakTHyeckoe MpUMEHEHUE TEOPEM 1
CHHYCOB ¥ KOCHHYCOB
20 p 1 bu6mmoreka [IOK
CIHICHHE TPEYTOILHIROB https://m.edsoo.ru/8al42ac0
21 p 1 bubmmorexa [JOK
CIHICHHE TPEYTOILHIROB https://m.edsoo.ru/8al42ac0
99 Tpuronomerpuueckre GoOpMyIbl 1is 1 bubmumoreka [JOK
ILIOIaAU TPEYrOJIbHUKA, ITapauieiorpaMMa https://m.edsoo.ru/8al42ac0
93 Tpuronomerpuueckue GOpMYIIbI s 1 bubmuorexa [JOK
IIJIOIAU TPEYrOJIbHUKA, IapajIesIorpaMMa https://m.edsoo.ru/8al42ac0
24 ®opmyna ['epona 1
o5 dopmyIia MIOMAAN BEITYKIOTO 1

YETBIPEXYTOJIbHUKA
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[ToBTOpeHue u cucremarusanus y4eOHOro

26 1
Marepuaia
97 Kontponsnas padora Ne 1 o teme 1 bubnunoreka [JOK
"Pemenue TpeyroabHUKOB" https://m.edsoo.ru/8al4392a
98 HpajSI/IJ'IBHLIe MHOI'OYTOJIbHUKH U UX 1
CBOMCTBa
29 [IpaBuIBHBIE MHOTOYTOJIBHUKH, 1 bubnmnorexka HOK
BBIYMCIICHUE UX 3JIEMEHTOB https://m.edsoo.ru/8al46fda
30 [IpaBuUIBHBIE MHOTOYTOJIBHUKH, 1
BBIUUCIICHUE UX JIEMEHTOB
31 IIpaBuIbHBIE MHOTOYTOJIBHUKH, 1
BBIUMCIIEHUE UX 3JIEMEHTOB
bubnmnorexka HOK
32 Hueno m. Jlmitia oxpysHocTH L https://m.edsogru/8a147208
33 Yucno n. /[nHa okpykHOCTH 1 ]f?tljtlr?sj?/pllr(::é(sigr(alléa 14714c
34 JUIMHa 1yru OKpYKHOCTH 1
35 [Tnomanpe kpyra, ceKTOopa, CerMeHTa 1 Egg?;&?:g;gﬁgamm 26
36 [Inomane kpyra, cekTopa, cermeHTa 1 Etiﬁ?i?:;iggga 147750
37 Brruncnenue nepuMeTpoB U Iiomaaen 1 bu6muoreka [JOK
Gburyp, BKIIOUAIOIUX 3JIEMEHTHI Kpyra https://m.edsoo.ru/8al43ab0
38 [ToBTOpEHME U cucTemMaTu3alus y4eOHOro 1 bubmumoreka [JOK
Marepuaia https://m.edsoo.ru/8al43de4
KontponbHas padora Ne 2 o teme
39 "[IpaBusibHBIE MHOTOYTOJIBHUKH. J[1HA 1

OKPY>KHOCTH U TIJIOIIaAb Kpyra"
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https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4

I[eKapTOBBI KOOpJAHHAThI TOUCK Ha

40 1
IJIOCKOCTH
PaccrosiHre Mex1y IByMs TOUKaMH C
41 3alaHHBIMU KoopauHaTamMu. KoopauHaTel 1
CepeIMHbI OTPE3Ka
Paccrosinre Mexay AByMs TOUKaMHU C
42 3aIaHHBIMU KoopaAnHaTaMu. KoopiuHaTh 1
CepeIMHBI OTPE3KA.
MeToa KOOpAMHAT IPU PELICHUU
43 F€OMETPUYECKHX 3aJ1a4, TPAKTUHICCKUX 1
3ama4
44 Ypasherne Qurype 1 E::[?SJ:I/I//I;T:;(;ESEﬂMMC
bubnmnoreka [JOK
4 ¥/PABHEHNE OKPYKHOCTH L https://m.edsogru/8a14635a
46 VYpaBHEHHE OKPYKHOCTU 1
. bubmuotexa [JOK
4 ¥ PABHEHHC MM L https://m.edsogru/8a145048
48 VYpaBHeHHE MTPSIMO
49 VYr10Boi# k03 UIHEHT MpsMOon
50 VYT170B0O# KOG GUIHEHT IPsSIMON 1
51 [ToBTOpenue u cucremarusanus yueOHOro 1
MaTepuaa
59 KonrtponsHas padora Ne 3o reme 1 bubnmnorexka HOK
" JlekapTOBbI KOOPJAUHATHI HA IJIOCKOCTH" https://m.edso0.ru/8al46e0e
53 [Tonarue BekTOpa 1 brbmmorexa [JOK

https://m.edso00.ru/8a144960

13



https://m.edsoo.ru/8a14714c
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54 [Tonsarue BekTOpa 1 0
bu6nmoreka [IOK
K 1
> OOPAMHATEL BEKTOPa 0 https://m.edsoo.ru/8al44fbe
bubnuoreka LIOK
1
56 CaloAeHue BEKTOPOB 0 https://m.edsoo.ru/8a144a8c
bubnunoreka LIOK
S ClloKeHHE BEKTOPOB L 0 https://m.edsoo.ru/8a144d52
58 BrrunTanue BeKTOpoB 1 0
59 Buurtanne BeKTOpOB 1 0
60 YMHOKEHHE BEKTOpa Ha YUCIIO 1 0
61 YMHOKEHHE BEKTOpa Ha YUCIIO 1 0
CkaJIIpHOE ITPOU3BE/ICHUE BEKTOPOB, €T0
62 I I/IMGI:-IGHI/IG pnsi Ha)z:o CHHS J'IIDI/IH u 1 0 bubmorexa [JOK
P s A s https://m.edso0.ru/8a14539c
yTJIOB
CkaisipHOE TTPOU3BEICHHUE BEKTOPOB, €TO
63 NpUMEHEHHE I HaXOKIEHUS JUIMH U 1 0 bubnmorexa [TOK
p https://m.edso0.ru/8a14550e
yTJIOB
bu6mmoteka [IOK
4 P 1
6 CLICHHE 3a/1a € HOMOTUPIO BEKTOPOD 0 https://m.edsoo.ru/8al44c3a
bu6mmoreka [IOK
65 Pemrenue 3a1au ¢ TOMOIIBI0 BEKTOPOB 1 0 https://m.eds0o.ru/8al458cA
66 [ToBTOpEHME M cCUCTEMaTH3AIHMS YICOHOTO 1 0
MaTepuasa
67 KonTponbnas padora Ne 4 o teme 1 1 bubmuoreka [JOK
"Bekropsr" https://m.edso0o.ru/8a145b08
68 JIBrxenue (mepemerienue) Gurypsl 1 0 bubmmorexa [JOK

https://m.edso0.ru/8a147c82
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69 [TapannensHsiil nepenoc. OceBast 1 bubmmoteka [JOK
cummeTpusi. LleHTpaiibHas cuMMeTpus https://m.edso0.ru/8a147f16
bubmuorexa [IOK
70 Hosopor 1 hﬂszhTLedsoiiu/8al47fl6
71 I'omoretus. [logobue duryp 1
79 [IpumeneHue IBUKEHUM MPU PEIICHUHT 1 bubmuorexa [JOK
3aga4 https://m.edsoo.ru/8a1480e2
73 [ToBTOpenue, 0000IEHNE, CUCTEMATH3AIHS 1 bubnmnorexka HOK
3HAHUU https://m.edsoo.ru/8a148524
74 [ToBTOpeHME, 00001IIEHNE, CHCTEMATH3AIUS 1 bu6nuoreka [IOK
3HaHUH https://m.edso0.ru/8a148650
75 HOBTOPeHHe, 000011IeHHE, CHCTEMATH3ALIMS 1
3HAHUH
76 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 1
3HAHUH
77 HOBTOP@HI/IG, 0000111eHHEe, CHCTEMATH3aIIUs 1
3HAHUI
78 HOBTOPGHI/IG, 000011IeHNEe, CUCTEMATH3AINS 1
3HAHUH
79 HOBTOPGHHG, 000011IeHHEe, CUCTEMATH3AIUS 1
3HAHUI
80 HOBTOPGHHG, 000011IeHHEe, CUCTEMATH3 IS 1
3HAHUI
81 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AINS 1
3HAHUH
82 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1

3HaHUHU
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[ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIHS

83 . 1
3HAHUH

84 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HAaHUH

85 [ToBTOpEHME, 0000IIEHNE, CHCTEMATHU3 AL 1
3HaHHUHI

86 [ToBTOpEeHME, 006001IIEHNE, CUCTEMATH3AIUS 1
3HaHUI

87 [ToBTOpeHME, 00001IIEHNE, CUCTEMATH3AIUS 1
3HAaHUH

88 [ToBTOpeHHE, 0000IIEHHE, CHCTEMATH3AIUS 1
3HaHUH

89 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 1
3HAHUN

90 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 1
3HAHUN

o1 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 1
3HAHUU

92 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 1
3HAHUN

93 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1
3HAaHUH

04 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 1
3HAHUM

95 [ToBTOpeHME, 0600IIEHNE, CUCTEMATHU3AIIHS 1

3HaHUHU
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96 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3 AU 1
3HAHHUI

97 HOBTOP@HI/Ie, 000011IeHNEe, CHCTEMATH3 AU 1
3HAHUI

08 HOBTOPCHI/IG, 000011IeHNEe, CUCTEMATH3AIUS 1
3HAHHUI

99 HOBTOPGHI/IG, 00001IeHIE, CHCTEMATH3AIUS 1
3HAHUI

100 HOBTOPGHI/IG, 00001IeHIE, CHCTEMATH3AIUS 1
3HAHUI

101 HOBTOPeHHe, 000011IeHIE, CHCTEMATH3AIUS 1
3HAHUI

102 HOBTOP@HI/IG, 0000111eHHEe, CHCTEMATH3AIIUS 1
3HAHUI

OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102

17




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

I'eomeTpus, 9 knacc/ Mepansik A.T'., Ilononckuit B.b., SAxup M.C.; nox
penakuuer [lomonsckoro B.E., O0mecTBO ¢ OrpaHnYeHHOM
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp «BEHTAHA-T'PA®y;

AxknnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

* 'eometpus 9 kiacc: yueOnux/A.I". Mep3nsik, B.b. [Tononckuii, M.C. Sxup;
nox pen. B.E. [Togonbckoro, AO «M3natensctBo «IIpocBenienne»
* ['eomerpus. Innaktnueckne marepuansl. 9 k. A.I'. Mepsnsk, B.b.

[Tonouckwuii, E.M. Pabunosuyu, M.C. Axup.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

«EnnHoe OKHO JOCTyIa K 00pa30oBaTEIbHBIM PECYPCaM»-
http://windows.edu.ru/

2. «Enunas xomnekmus mudpoBbIX 00pa30BaTEIbHBIX PECYPCOBY -
http://school-collection.edu.ru/

3. «DenepanbHbIA IEHTP UHHOPMAITMOHHBIX 00pa30BaTEIBHBIX PECYPCOBY -
http://fcior.edu.ru/

http://eor.edu.ru
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Oo6pa3oBaTtenbubie UHTepHET-MIOPTAJIBI

1. Caiit MunuctepcTBa 00pazoBanus u Hayku P® http://www.mon.gov.ru

2. Caiit PocoGpa3zoBanus http:// www.ed.gov.ru

3. ®enepanbHblil mopran «Poccuiickoe odpazoBanue» http://www.edu.ru

4. Poccuiickuii o0pazoBatenbHbIl mopTai http://www.school.edu.ru

5. Karanor yueOHbIX U3JaHHi, SIEKTPOHHOTO 000pYA0BaHUS U JIEKTPOHHBIX
o0pa3zoBaTeIbLHBIX peCypcoB I obiiero oopazoBanus http:// www.ndce.edu.ru
6. llIxonpHbIi mopTai http:// www.portalschool.ru

7. ®enepanbhbiil noptan « MHpopMamoHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH
B 0oOpaszoBanumn»http://www.ict.edu.ru

8. Poccuiickuii mopTtan oTKpeITOoro oopazoBanus http:// www.opennet.edu.ru
9. Ilopran Math.ru: OubnuoTeka, MeaaTEKA, OJTUMITUA/IBI, 33/1a4l, HAYYHBIC
IIKOJIBI, HICTOPUSI MaTeMaTuku http://www.math.ru

10. I'azeta «Maremaruka» NU3narensckuii Jlom «llepBoe ceHTIOps»
http://www.math.1september.ru

11. MaremaTuka B IIKOJIE — KOHCYJIbTAITMOHHBIN LIEHTP
http://www.school.msu.ru

12. Yuurensckas razera http://www.ug.ru

13. I'azera «1 cenTabps» www.1september.ru

14. UnteplY.ru — UaTepHET-TOCYIapCTBO yunTene http://www.intergu.ru
15. Cetb TBOpUECKHX yumTeneit http://www.it-n.ru

16. XKypnan «Hayka u odpazoanue» http://www.edu.rin.ru

17. MexaynapoaHas accoruanus «Pa3pusarormiee ooydenue» - MAPO

WWWwW.maro.newmail.ru
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