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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,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKIECHUSI.

Bropoii 1nenpr0 H3ydeHUsT TE€OMETPUM SIBIIETCS 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
BBIYKCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOTYEPKUBATH CBS3M T'€OMETPUU C JPYTUMH 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
r€OMETPUYECKUX  BEJIIMYMH», «JleKapTOBBI KOOpAMHATBl Ha  IJIOCKOCTH,
«Bekrtops», «/[Brxkenus miuockoctu», «lIpeodpazoBanust moaoous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henen), B 8 Kiacce — 68 yacoB (2 vaca B Henelnwo), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEINIO).



COJEPKXAHUE OBYUYEHUA
9 KJIACC

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

Pemienne TpeyronpHukOB. TeopeMa KOCMHYCOB M TeOpeMa CHHYCOB.
Pemenne mnpakTUYeCKHX 3aJad C HUCIOJb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[TpeoOpa3zoBanue nogodus. [lonoOue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOU3BEIECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUH
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPaTEe KacaTeIbHOM.

Bektop, amuHa  (MOAaylb)  BEKTOpa, COHANpaBICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO  HAIIPaBJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMM HaJ BEKTOpamu. Pa3nojkeHne BEKTOpa IO JIBYM
HEKOJUIMHEApHBIM BeKTopaMm. KoopauHaTel BekTopa. CKaaspHOE MPOU3BEIECHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JIMH U YTJIOB.

JlexapToBBl KOOPAWHATHI HA IIJIOCKOCTH. Y PAaBHEHHUSI NMPSAMON U OKPYKHOCTH
B KOOpAMHATAX, [IEPECEUCHUE OKPYKHOCTEW M MPAMBIX. METOI KOOPIAMHAT U €r0
IPUMEHEHUE.

[IpaBrwiibHBIE MHOTOYTOJBHHUKK. JInmmHa okpyxHOCTH. ['pamycHas w
paaviaHHas Mepa yria, BBIYMCIEHHE JUIMH Iyr okKpyxHocTeil. [lnmomans kpyra,
CEKTOpPa, CErMEHTA.

JIBUKeHMsI TUIOCKOCTH M BHYTPEHHHUE CUMMETpUHM (Guryp (djaeMeHTapHbIe
npenacrasienus). [lapannensHsiil 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  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHMCKOM MaTEMaTHYECKOM 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, MPOLEAYpP T'PakKJIaHCKOTO 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 aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM 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, 3ajlad, PELICHUM, PaCCYKIECHUM, YMEHHUIO BHUIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

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



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

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OIIMOKY M TaKOTO e IpaBa JIPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIel cpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OLICHKM WX BO3MOXHBIX MOCJECICTBUN I OKPYXKAIOWIIEH Cpelibl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

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

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
dbopMyIMpOBaTh UEH, TIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHUMAEMbIC PEIICHUS W JeWCTBUSA, (OPMYJIUPOBATH U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3zoBble 1ornueckue aefcTBu:

e BBIABISITh M XapaKTEPU30BATh CYIICCTBCHHBIC NMPU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (POpPMYIHpOBaAThH
OTIpEJICICHHs]  TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(ukanyu, OCHOBaHUSA Ui OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIMPOBATH W  MPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpJUTEIIbHbIE W OTpPHUIATENbHBIC, €IMHUYHBbIC, YacTHbIE W O0OIIue,
YCIIOBHBIE;



BBISIBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OPOTUBOpPEUMs] B (pakTaxX, JaHHBIX, HAOJIOJEHUSX U YTBEPKACHUSX,
npeyiaraTb KpUTEPUH /7Sl BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNH;
JienaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3buparh 10Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEP)KIECHUHN (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAMBATH APTYMEHTALMIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOCOO pemieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pELICHUs, BBIOUpAaTh Haubojee MOAXOMAUIMN C ydé€ToMm
CaMOCTOATEIIBHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

WCITOJI30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUH WHCTPYMEHT IO3HAHUSA,
dbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOoOIeMYy,
CaMOCTOATENILHO YCTaHaBJIUBaTh KMCKOMOE M JIaHHOE, (POPMUPOBATH
TUIO0TE3Y, apryMEHTUPOBATh CBOIO MO3UIMI0, MHEHHE;

IPOBOJAUTH IO CaMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIHI
IKCIIEPUMEHT, HEOOJBIIIOE UCCIEIOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOMH;
CaMOCTOATENHEHO (POPMYIUPOBaTH 00OOIIEHUS U BBIBOJIBI 1O PE3yJbTaTaM
POBEAEHHOTO HAOIIOACHUS, HMCCIEAOBAHUSA, OIECHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKEe BBIIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanmueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh HWH(POPMAIMH, TaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOMpATh, aHATU3UPOBATH, CHUCTEMATU3UPOBATH U UHTEPIPETHUPOBATH
uH(OPMAITUIO PA3TUIHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOWpATh (GOpMy TMpeACTaBICHUS HWHPOPMANMA U HWIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMmamu, HWHOM Trpapukod Hu uX
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 U NMHMCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS M0 XOAY PELICHMS
3aJ1a4l, KOMMEHTUPOBATh MIOJYyUYEHHBIN PE3YJIbTaT;

B X0 00CYXJIeHUs 3a7jaBaTh BOIIPOCHI 10 CYIIECTBY OOCYKIAaE€MOU TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE HA MOMCK
pELICHMs, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMH JPYrUX
YYaCTHUKOB JAMAJIOra, OOHApYKMBATh pa3lIMYue M CXOJCTBO IO3ULIUH, B
KOPPEKTHOH Gopme popMyIupoBaTh pa3HOIIACUs, CBOM BO3PAKECHMUS;
IOPEACTAaBIATh  PE3YNbTAThl  PELICHUs 3a/1auu, AKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOSATEIBLHO BEIOMPATH ()OPMAT BBICTYILICHUS
c y4€TOM 3aj1a4 Mpe3eHTAllMU U OCOOCHHOCTEH ayAUTOpUU;

NOHMMATh U UCIOJB30BaTh MPEUMYLIECTBA KOMAaHAHON U MHAUBUIyaJIbHOM
paboThI IIPU pEICHUN YYeOHBIX MATEMAaTUYECKUX 3a]1aY;

NPUHUMATh LEJIb COBMECTHOM AESITENbHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paloThl, pacnpeAensTb BUIbl pPabOT, JOroBapUBaTHCA,
o0CyKIaTh MPOLECC U Pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCykIaeHus, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIIOJIHATH CBOIO YacTh paOOThI
U KOOPIMHHMpPOBAaTH CBOU JIEUCTBHS C JAPYTMMH WICHAMH KOMAaHJbI,
OLICHMBaTh KAayeCTBO CBOEr0 BKJIajJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMO/IEHCTBUS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusauus:

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQ/IETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECcCa U pe3yJibTaTa
peleHns MaTeEMaTUIEeCKOM 3a/1auu;

IPEABUAETH TPYAHOCTHU, KOTOPBIE MOI'YT BO3HUKHYTh IIPU PELICHUU 3a1a4U,
BHOCUTH KOPPEKTHBBI B ACATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTHU [OCTABJICHHOM L€ U
YCIOBUSIM, OOBSCHATh NMPUUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIelH,
HaXOAUTh OIUOKY, 1aBaTh OLICHKY MPHUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicsi MOJIYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

3HaThb TPUTOHOMETPUYECKUE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JEMEHTHl MPSIMOYIOJBHOTO TPEYrOJbHUKA («pElIeHHe
IPSIMOYTOJIBHBIX TPEYTrOJIBbHUKOBY). HaxoauTh (C MOMOIIBIO KaJbKYJIATOPA) JJIMHBI
Y YTJIBI JIJ1s1 HeTaOIMYHBIX 3HAYCHUI.

[Tonp30BaTbes hopmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUI HAXOXIECHHMSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISI HAXO0XKACHUS Pa3JIUYHbIX
AJIIEMEHTOB TPEYTOJbHUKA (PEIICHWE TPEYTrOJIbHUKOBY»), MPUMEHATh HX MpHU
pELIEHUH F'€OMETPUUYECKUX 3a/ay.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJ00HBIX Guryp. [lonb3oBarbes cBOMCTBaMHU MOI00MSI TPOU3BOJIBHBIX
¢buryp, ymeTb BBIUKCIATH JJIMHBI W HaXOAUTh YIJIbI Yy MOAOOHBIX (Uryp.
[IpumeHnsTh cBoWiCTBa MOAOOMS B MPAKTHUECKUX 337adyax. YMETh NPUBOIUTH
IpUMEpPHI TOTOOHBIX (PUTYP B OKPYIKAIOILIEM MUDE.

Ilonp30BaThCs TEOpEMAaMU O MPOU3BEIECHUH OTPE3KOB XOPJ, O IPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUM M (PU3HUYECKUIA
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUYECKUX U (DU3MYECKUX 3aj]ad.
[IpuMEHSATh CKAIIPHOE MPOU3BENEHUE BEKTOPOB ISl HAXOXKICHHUS IUTMH U YIJIOB.

Ilonp30BaTbCd METOAOM KOOPAMHAT HA IIJIOCKOCTH, IIPUMEHSTH €ro B
pPELIEHNN T€OMETPUYECKUX U MMPAKTUYECKHUX 3a7a4.

Branerp MOHATUSAMH NMPABWIBHOTO MHOTOYTOJBHHKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTM OKPY’KHOCTH W PaJWaHHON MEphl yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra u ero yacteil. [IpuMeHsaTh noJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoguts ocu (WM LEHTPBI) CUMMETpUM (UTYp, NPUMEHATH JABMXKECHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpyMeEHATh MONYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMATUYECKHE
MOJEIIN JUIS 3a/1a4 PEabHOW JKU3HU U POBOAUTH COOTBETCTBYIOIIME BBIYUCICHUS
C NPUMEHEHHEM IMOA00Ms U TPUTOHOMETPUUYECKUX (PYHKIMH (MOJB3YSCh, TIE
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnnorexa [JOK
CUHYCOB. PelieHne TpeyroinbHuKOB https://m.edsoo.ru/7f41al2c
[Ipeobpa3zoBanue nonodbus. Merpuueckue bubmmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 Bextopet 12 L https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HA TIIIOCKOCTH 9 1 bubmorexa LOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKHU. J{THA
5 0119 HOCTH U TIO yal; b Kpyra 8 8 bubmorexa LOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue mionaaei
bubmmoreka IIOK
0 JlpmKeHIs IIOCKOCTH 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 006001IeHNE, CUCTEMATH3ALUS 7 5 bubmmnoreka HOK
3HaHUHN https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

HOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
KosmuecTBo yacos
S S DJIeKTPOHHbIE
Ne u¢posBbie
Tema ypoka % = 2 = i pp
n/n 2 & = = oOpa3oBaTe/ibHbIE
£ ] & 5
= Z > > pecypcol
S z =z g . | g
2 =S 23 s £ = E
2 - S =S & 3
) =z a =l = E =N &
OrnipezesieHne TPUTOHOMETPUIECKUX 1 05.09 bubnnoreka [JOK
¢ynkiwmit yriaos ot 0° o 180° ' https://m.edso0.ru/8al424bc
DopmyJIbl IPUBEACHUS 1 06.09
bu6mmoreka [IOK
3 T 1 12.09
SOPEMa ROCHIYCOB https://m.edsoo.ru/8a14336¢
B
4 X0/IHAsl KOHTPOJIbHAsi padoTa 1 13.09
Teopema KOCUHYCOB
bu6mmoreka [IOK
5 Teopema KocHHYCO 1 19.09
peMa xocHiycon https://m.edsoo.ru/8al42d5e
bu6mmoreka [IOK
6 T 1 20.09
eOpEMa CHIHyCOB https://m.edsoo.ru/8al42e8a
Teopema cuHycOB 1 26.09
8 Teopema cuHyCOB 1 27.09
9 HaxoxeHnue 1MH CTOPOH U BEIIMYMH 1 03.10 bu6mmorexa [IOK
YIJIOB TPEYTOJIbHUKOB ' https://m.edso0.ru/8a1430b0
bu6mmoreka [IOK
10 P 1 04.10
CICHHE TPEYTONLHIROB https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0

bubmuorexa [JOK

1 Peuterme Tpeyronbiikon 1010 https://m.edsoo.ru/8al42ac0

bu6mmoreka [IOK

12 Peuerne Tpeyronbiikon 1110 https://m.edsoo.ru/8al42ac0

bu6mmoreka [IOK

13 Peluieiie TpeyrobHikon 17.10 https://m.edsoo.ru/8al42ac0

14 [IpakTHyeckoe NpUMEHEHUE TEOPEM 18.10 bubnunoreka [HOK
CHUHYCOB M KOCUHYCOB https://m.edsoo.ru/8al42c3c

15 [IpakTHyeckoe MpUMeHEeHUEe TEOpeEM 2410
CHUHYCOB U KOCHHYCOB

16 KonTponsHas padora no teme "Pemenne 25 10 bubnuoreka [IOK
TPEYroJIbHUKOB" https://m.edsoo.ru/8a14392a

bubnnoreka [JOK

17 [TonsTie o npeodbpazoBaHuU NMOAOOHUS 07.11 https://m.e dsogru 182143ab0

18 COOTBETCTBEHHBIC JIEMEHTHI IMO00HBIX 08.11 bubmuorexa [JOK
buryp https://m.edsoo.ru/8al43de4
CoOOTBETCTBEHHBIE 2JIEMEHTHI TTOJTOOHBIX

19 14.11
¢uryp
Teopema o mpou3BeIEHUN OTPE3KOB XOPI,

20 TeopeMa O IPOU3BEICHUN OTPE3KOB 1511 bubnnoreka [JOK
CEeKyLIUX, TeoOpeMa O KBaJapare https://m.edsoo.ru/8a14406e
KacaTeJIbHOU
Teopema o mpou3BEEHUN OTPE3KOB XOPI,

21 T€OpEMa O MMPOU3BEAECHUH OTPE3KOB 9111 bubnuorexa [JOK
CEKYIIINX, TEOpEMa O KBaJpaTe https://m.edsoo.ru/8al441a4
KacaTeJIbHOU

99 Teopema o mpou3BeEHUN OTPE3KOB XOPI, 9211 bubnmnoreka [JOK

T€OpEMa O IMMPOMU3BCACHUN OTPE3KOB

https://m.edsoo.ru/8al442da



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da

CEeKYILUX, TeOpeMa O KBaJIpare

KacaTeJIbHOU
93 [IpumeneHne TeopeM B peELIEHUN 28.11 bubnunoreka [HOK
reOMETPUYECKUX 33134 ' https://m.edso0o.ru/8a143f06
24 [IpumeHeHne TeopeM B pelIeHUun 2911 bubmmoreka [JOK
FeOMETPUUYECKUX 3a]1a4 ' https://m.edsoo.ru/8al443fc
o5 [IpuMeHeHne TeopeM B pELLICHUH 05.12 bubnnorexa [JOK
reOMETPUUYECKUX 3aJ1au ' https://m.edsoo.ru/8a144578
KonTtponpsHast pabora o Teme Bu6 10K
noIMoTeKa
26 "IIpeoOpa3zoBanue momodus. MeTpudeckue 06.12
peodp A " P https://m.eds00.ru/8a1447a8
COOTHOIIIECHUS B OKPY>KHOCTH
97 Onpenenenne BeKTOpoB. PU3NUECKU U 12.12 bubnunoreka [JOK
reOMETPUUYECKUN CMBICTT BEKTOPOB ' https://m.edso00.ru/8a144960
98 CroxeHue ¥ BRIUUTAHUE BEKTOPOB, 13.12 bubnuotexa [JOK
YMHOKEHHE BEKTOPA HA YUCIIO ' https://m.edsoo.ru/8al44a8c
29 CroxeHue ¥ BEIUUTAHUE BEKTOPOB, 1912 bubnunorexa [JOK
YMHOKEHHE BEKTOPA HA YKCIIO ' https://m.edso0.ru/8a144d52
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB,
30 20.12
YMHOXEHHE BEKTOpa Ha YUCIIO
Paznoxenue BekTopa o a8
31 PaTIo ABYM 26.12
HEKOJUTUHEAPHBIM BEKTOpaM
bu6mmorexa [IOK
32 Koopaunatser BekTopa 27.12
pA P https://m.edsoo.ru/8al44fbe
CxkansipHO€ MPOU3BEICHUE BEKTOPOB, ETO
33 MPUMEHEHHUE T HaXOXICHUS JUTMH U 09.01 bubmmorexa LOK
' https://m.edsoo.ru/8a14539c
yTJIOB
34 CxkansipHO€ MPOU3BEICHUE BEKTOPOB, ETO 10.01 bubnmoreka [JOK

MMPUMCHCHUC U HAXOXACHUSA JJIINH U

https://m.edso0.ru/8a14550e



https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e

yIJIOB

bu6mmoreka [IOK
35 Pemenue 3a1a4 ¢ momMoIs0 BEKTOPOB 16.01
A - P https://m.edsoo.ru/8al44c3a
bubmuoreka [JOK
36 Pemenue 3a1a4 ¢ momMoIs0 BEKTOPOB 17.01
a H P https://m.eds0o.ru/8al458c4
[IprumeHeHne BEKTOPOB [l pELIEHUS 3a1a4
37 P POB AP A 23.01
buzuKu
bubmuorexa [JOK
38 KonTpomnpHas padora o Teme "Bektopsr"” 24.01
p p P https://m.eds00.ru/8a145b08
€KapTOBBI KOOPJIMHATHI TOYCK Ha
39 Hleap pA 30.01
MJIOCKOCTH
bubmuorexa [JOK
40 YpaBHEHHE IPSAMOIA 31.01
P P https://m.edsoo.ru/8a145c48
41 VYpaBHeHue npsMon 06.02
bu6mmoreka [IOK
42 YpaBHEHHE OKPYKHOCTHU 07.02
P 24 https://m.edsoo.ru/8a14635a
43 Koopaunats! TOYEK niepeceveHns 13.02 bubnnorexka [JOK
OKPYKHOCTH U MPAMOMN ' https://m.edso00.ru/8a146620
Meroa KOOpAUHAT NPH PELIEHUHN
44 F€OMETPUUYECKHX 3a/1a4, TPAKTUYECKHUX 14.02
3a/1a4
MeTto1 KOOpAWHAT MIPH PEIICHUN
45 reOMETPUUECKUX 3ajay, IPaKTUUECKUX 20.02
3aa4
MeTto1 KOOpAWHAT MIPH PEIICHUN
46 TCOMETPUYCCKUX 3aJ1a4, MPAKTUUCCKUX 21.02
3a1a4y
47 KonTtponbHas padora no Teme "JlekapToBbI 27.02 bubnuoreka [IOK



https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

KOOPJIMHATHI Ha TJIOCKOCTH"

https://m.edsoo.ru/8al146e0e

48 [IpaBuiibHBIE MHOTOYTOJILHUKH, 28.02 bubnnoreka [HOK
BBIUMCJICHHUE UX 3JIEMEHTOB ' https://m.edsoo.ru/8al46fda
bu6mmoreka [IOK
49 q . 06.03
Heio 7. Jliia OkpykHOCTH https://m.eds00.ru/8a1472c8
bu6mmoreka [IOK
50 q . 07.02
HCIIO T JUTHHA OKpYKHOCTH https://m.edsoo.ru/8al4714c
51 JlnuHa ayru OKpY>KHOCTH 13.02
bu6mmorexa [IOK
52 P 14.02
SIHAHIES MEpd yid https://m.edsoo.ru/8al4714c
bubmuorexa [JOK
53 I1 20.02
JOTIAAR KPyTd, CEKTOpa, CorMenta https://m.eds00.ru/8al147426
bubmuorexa [JOK
54 1I 21.02
FIOMAAE Kpyra, CeKTopa, cermenta https://m.eds00.ru/8a147750
bu6mmoreka [JOK
55 11 03.04
FIOMmaZE Kpyra, CexTopa, cermenta https://m.eds00.ru/8a147750
bu6mmorexa [IOK
56 I 04.04
OFUITHE © AIBIDKCHIH IIOCKOCTH https://m.edso00.ru/8al47c82
N bubnuoteka [JOK
57 11 10.04
BPALICILHBI TEPEHOC, TOBOPOT https://m.eds00.ru/8a147f16
bu6mmoreka [IOK
58 11 7 11.04
APALIICHBHEN HIEPEHOC, HOBOPOT https://m.edsoo.ru/8a147f16
59 [TapannenbHBIN TEPEHOC, TOBOPOT 17.04
60 [MapannensHbIi IEPEHOC, TTOBOPOT 18.04
61 [IpuMeHeHne NBUKEHUI IIPU PELLIEHUH 24.04 bubnnoreka [JOK
3am1a4 ' https://m.eds00.ru/8a1480e2
62 KoHnTtponbHas pabota 1mo Temam 55 04

"IIpaBHJIbHBIE MHOTOYTOJIbHUKH.



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
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OxkpyxHOCTb. [IBr>keHus miockocTu"

63

64

65

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuH. M3MepeHne reoMeTpuyecKkux
BeIUMYUH. TpeyronbHuku

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui. [lapannensHbie u
MEePIEHANKYIISIPHBIE TIPSIMbIC

HUToroBasi KOHTpPOJLHAs padoTa.
NMPOMEKYTOUHASI ATTeCTALUSA

02.05

08.05

15.05

bu6mmoreka [IOK
https://m.edsoo.ru/8a148524

bu6mmoreka [IOK
https://m.edsoo.ru/8a148650

66

IToBTOpenue, 06001mIeHNE, CHCTEMAaTH3AINS
3HaHUU. OKPYKHOCTb U KPYT.
['eomeTrpuueckue nocTpoeHus. Yribl B
OKPY>KHOCTH

16.05

67

68

[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HaHuii. BnucaHHbIe U OIMCaHHbIE
OKPYKHOCTH MHOTOYTOJIbHHUKOB

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

22.05

23.05

bu6mmoreka [JOK
https://m.edsoo0.ru/8a148920



https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






