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HHOACHUTEJIBbHAA 3AIIUCKA

I'eomeTpusi Kak OJITMH U3 OCHOBHBIX Pa3/IelIOB IIKOJIbHON MaTEMAaTUKU, UMEIOIIHUN CBOECH LIENbIO
o0ecrneunTh U3yuyeHHe CBOMCTB M pa3MepoB (UIyp, MX OTHOLIEHUH M B3aUMHOE PACIOJIOKEHHUE,
ONMPAETCS HAa JIOTHYECKYIO, OKA3aTelIbHYIO JUHUIO. [[eHHOCTh M3ydeHUs reOMETpUU HAa ypOBHE
OCHOBHOTO 00IIero o0pa3oBaHUs 3aKJIIOYAETCS B TOM, YTO OOYYAIOMIMKCS YYUTCS MPOBOAMTH
JIOKa3aTeJIbHbIE PACCYXKIAEHUS, CTPOUTH JIOTUYECKHE YMO3AKIIIOYEHMs, [IOKA3bIBaTh HCTHUHHBIC
YTBEPKACHUSI U CTPOUTH KOHTPIIPUMEDPHI K JIOXKHBIM, IIPOBOJAUTH PACCYXKACHUSA «OT IIPOTUBHOIOY,
OTJIMYaTh CBOICTBA OT NPU3HAKOB, GOPMYJIMPOBATH OOPATHBIE YTBEPIKICHHSL.

Bropoil 1enpl0 M3y4eHUs F€OMETPUHU SIBISAETCS MCIOJIb30BAHME €€ KaK MHCTPYMEHTa IIpU
pELICHUH KaK MaTEMaTUYECKUX, TaK U MPAKTHYECKUX 3a]a4, BCTPEYAIOLIUXCS B PEAIbHOU JKU3HMU.
OOyuaromuiics JOKEH HAy4UThCSl ONPEACIUTh I'E€OMETPUYECKYIO0 (HUrypy, ONUCaTh CIOBaMHU
JAHHBIM 4epTEX WIN PUCYHOK, HalTH IUIOIIA/Ab 3€MEJIbHOIO Y4acTKa, pacCuuTaTh HEOOXOIUMYIO
JUIMHY ONTOBOJOKOHHOTO Kalemst wim TpeOyemble pa3Mepbl rapaxka st aBTOMOOWIS. DTomy
COOTBETCTBYET BTOpas, BBIYMCIWTEIbHAs JIMHUA B HM3ydeHMHM reomerpuu. [Ipm pemenun 3anad
IPAaKTUYECKOI'0 XapakTepa OO0YyYaroIMICs yYUTCS CTPOMTh MaTeMaTHUECKHE MOJIENH pPEeasbHbIX
JKU3HEHHBIX CHUTyallud, NPOBOJUTH BBIUUCICHHUS M OLCHMBATh AaJ€KBATHOCTb I1OJIYYEHHOIO
pe3yJabTara.

KpaiiHe Ba)kxHO NOAYEPKUBATH CBSA3M TIEOMETPUM C JAPYTMMHU Y4YEOHBIMU MPEIMETAMH,
MOTHBHUPOBATh UCIIOJIb30BaTh ONPENEIEHUS TEOMETPHUUECKUX QUTyp U MOHATUH, IEMOHCTPUPOBAThH
IpUMEHEHHE NOJTYUYEHHBIX YMEHHUH B pU3HKE U TeXHUKE. DTH CBSI3U Hanbosee ApKO BUHBI B TEMAX
«Bexropby, « TpUroHOMETpUYECKHE COOTHOMICHUS», «Metoa koopauaat» U « Teopema [udaropay.

VYuebnbiii kKypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIC pa3eNbl COACPIKAHUS:
«I"'eomerpuueckue GUrypsl U X CBOMCTBa», «lI3MepeHue reoMeTpu4eckux BeIUUnuH, «/lekapToBbl
KOOPJIMHATHI Ha INIOCKOCTH», «BeKkTopbl», «IBHKeHUs II0CKOCTHY, «IIpeobpazoBanus nogo0us».

Ha uzyuenue yuebHoro kypca «l'eomerpus» orBoauTcs B 9 kiacce — 68 yacoB (2 yaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUA
9 KUIACC

Cunyc, kocunyc, Tanresc yriaos oT 0 1o 180°. OcHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO.
DopMyJIbl IPUBEICHHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Penienne npakTuueckux
3a/1a4 ¢ UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeoOpa3zoBanue noxodus. Ilogobre cOOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa 0 IPOMU3BENECHNUN OTPE3KOB XOPJ, TEOPEMBI O NMPOU3BEACHUM OTPE3KOB CEKYLIUX,
TeopeMa O KBaJipare KacaTeJIbHOM.

Bektop, ammHa (MOZysb) BEKTOpa, COHANpABICHHBIE BEKTOPBI, IPOTHUBOIOJIOKHO
HAIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallMM HaJ
BEKTOpaMHU. Pa3nokeHne BeKTOpa I0 JBYM HEKOJIMHEapHbIM BeKkTopaM. KoopauHatsl BekTopa.
CxanspHoe MPOU3BEICHUE BEKTOPOB, IPUMEHEHNE JUIsl HAXO0XKACHUS JJIVH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA INIOCKOCTU. Y PaBHEHUS MPSIMON M OKPYKHOCTH B KOOpPAMHATAX,
[IEPECCUCHHUE OKPYKHOCTEN U NPAMBIX. METO KOOPAUHAT U €r0 IPUMEHEHUE.

[IpaBuiibHBIE MHOTOYTOJBHUKHU. [[TMHa OKpykHOCTU. ['pagycHas W paauaHHas mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTel. [limomanpe kpyra, ceKTopa, CerMeHTa.

JIBIKEHUS MJIOCKOCTH M BHYTPEHHHE CUMMETpPUHU (Uryp (3/eMeHTapHble NpPEeICTaBICHHUS).
[TapaiensHslil nepeHoc. 11oBopor.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YHEBHOTI'O KYPCA
«'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA
JIMYHOCTHBIE PE3YJIBTATHI



JInyHOCTHBIE Ppe3yJbTaThbl OCBOEHUS MporpamMmbl y4yeOHOro Kkypca «l'eomerpus»
XapaKTEePU3YIOTCS:

1) naTpuoTHYecKoe BOCIINTAHHE:

MPOSIBICHUEM MHTEpeca K MPOLUIOMY M HACTOALIEMY POCCUHCKON MaTeMaTHKH, IIEHHOCTHBIM
OTHOIICHHUEM K JJOCTHUKEHHSIM POCCUMCKUX MAaTEeMAaTUKOB U POCCUICKOM MaTeMaTHUECKOM IIKOJbI, K
HCIIOJIb30BAHUIO ATHX JOCTHKCHHI B PYTHX HAYKaX M MPUKIAJIHBIX chepax;

2) rpa:kIaHCKoOe M TYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHHIO OOS3aHHOCTEH TpakJaHMHA M peanu3aliy ero IMpas,
MPEJICTABICHUEM O MAaTEeMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUMH,
npoIeyp TPaKIaHCKOTo 00IecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K OOCYXICHUIO
ATUYECKHUX MPOOJIEM, CBA3aHHBIX C MIPAKTHYECKUM MPUMEHEHUEM JOCTHIKCHUH HAYKH, OCO3ZHAHUEM
BaXHOCTU MOPAJIbHO-3TUYECKUX NPUHIUIIOB B EATEIBHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B pPEHICHUM MPAKTUYECKUX 3a7ad MaTEeMaTUYECKOU
HAIpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEeMaTHYECKOro OOpa30BaHMsA Ha NPOTSHKEHUM Bceil
JKU3HU ISl YCTICUTHOW MPOQECCHOHANBHON NEATENIbHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHHEM WHANBUAYAIbHON TPACKTOPUU OO0pa30BaHUs U KU3HEHHBIX
MJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIMTAHME:

CIIOCOOHOCTBIO K SMOIMOHATBHOMY U OSCTETHUECKOMY BOCIPHUSATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEUICHUH, pacCyKIeHUI, YMEHUIO BUJETh MaTeMaTHUYECKUE 3aKOHOMEPHOCTU B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NO3HAHUSA:

OpUEHTAIle B JEATEIIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX NpeICTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UeJIOBEKa, MPUPOJAbI U OOIIeCTBA, IOHUMaHUEM
MaTeMaTHYeCKOM HayKH Kak cepbl 4eJTOBEUECKOH JesITeIbHOCTH, STANOB €€ pa3BUTH M 3HAYMMOCTHU
JUTSL pa3BUTHS IUBUJIM3AIIMHY, OBJIAJICHUEM SI3bIKOM MAaT€MAaTUKW U MAaTEMATUYECKON KyJIbTYpPOU Kak
CpPEICTBOM TIIO3HAHUSI MHpa, OBJAJCHUEM MPOCTEUIIMMHU HaBBIKAMHU HCCIIEIOBATEIHCKON
JIeATEIbHOCTH;

6) pusnueckoe Bocnuranue, GopMHUpPOBAHNE KYJIbTYPbI 310POBbSl U 3MOLMOHAJIBLHOIO
Os1aronosyqusi:

TOTOBHOCTBIO TIPUMEHSATh MaTeMaTHYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbs, BEICHUS
3I0pOBOTO 00pasa KH3HU (30pOBOE MUTaHHE, cOATaHCHUPOBAHHBIA PEXUM 3aHITHA U OTABIXA,
perynspHas (u3udeckas aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBbIKA pEeQIIEKCHH, MpPU3HAHUEM
CBOETO MpaBa Ha OLIMOKY U TAKOTO K€ MpaBa JPyroro 4eaoBeKa;

7) 3K0JI0TM4YecKoe BOCIIMTAHUE:

OpUEHTAIle Ha NMPUMEHEHHEe MaTeMaTHYeCKHUX 3HAHWM s pelieHus 3agad B o01acTu
COXPAHHOCTH OKPY’KAIOIIEH Cpelbl, IUIAHUPOBAHUS TOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCNEACTBUM JUIsl OKpYXarolled cpelbl, OCO3HAHMEM TIJI00aJbHOTO XapakTepa SKOJIOTHYEeCKHX
npoOJIeM U TIyTeH UX PEIICHHS;

8) amanTanus K MN3MEHAIIUMCS YCJIOBUSM COUMATbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCIIOBUSIX HEOIPEAENEHHOCTH, MOBBIIICHUIO YPOBHS CBOEU
KOMITIETEHTHOCTH Yepe3 MPAKTHYECKYIO NEATeIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS y APYTHX
J0JIel, MpUoOpeTaTh B COBMECTHOM JEATEILHOCTH HOBBIC 3HAHMS, HABBIKA M KOMITETEHIIUH U3 OTbITa
IPYTHX;

HEOOXOUMOCTHI0O B (JOPMHUPOBAHUU HOBBIX 3HAHWI, B TOM 4HcIe (HOPMYIUPOBATH HJECH,
MOHSTHUS, THUIOTE3bI 00 OOBEKTaxX W SIBJICHUSAX, B TOM YHCIE paHEe HEW3BECTHBIX, OCO3HABATH
neduIuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;



CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIlHIO, BOCIIPUHUMATH CTPECCOBYIO CHTYAIIHIO

KaK BBI30B, TpeOYyIOIIUIl KOHTPMEp, KOPPEKTHPOBATh MpPUHUMAaEeMble peIIeHUs M JeicTBu,
(GbopMyIHpOBATH M OLICHUBATH PUCKHU U MOCIEICTBUS, HOPMUPOBATH OIBIT.

METAIIPEJIMETHBIE PE3YJIBTATDI
Ilo3naBaTe/ibHbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble JJoruuyeckue aeiicTBUA:

BBISBIIITh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKM MaTEMaTHYECKUX OOBEKTOB,
NOHATHI, OTHOIICHHH MEXIy MOHATUSAMH, (HOPMYITUPOBATh OMNPEACTCHUS IOHATHIH,
yCTaHaBJIMBaTh CYIIECTBEHHBIN NMpHU3HAK KIACCU(PHUKALMM, OCHOBAHUSA A 000OILEHHS U
CpaBHEHMsI, KPUTEPUH ITPOBOIMMOI0 aHAJIN3A,;

BOCIIPHHUMATh, (POPMYIUpPOBaTH M MPEoOpPa3OBHIBATH CYXKICHHS: YTBEPAUTEIbHBIE H
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBISBIISITh MaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M U IMPOTHUBOpeuus B (akTax,
JAHHBIX, HAONIOACHUAX M YTBEPXKICHUSX, IMpeajgaratb KpPUTEpPUU Ul BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTHH;

pa3buparh JOKa3aTeabCTBA MAaTEMAaTHUECKUX YTBEPXKIEHHUH (IpsMble U OT NMPOTUBHOIO),
IPOBOJUTH CaMOCTOSITEIIbHO HECJIOKHBIE JIOKA3aTEeIbCTBA MaTeMaTHYECKuX (HaKTOB,
BBICTPAaWBaTh apryMEHTALMI0, HPUBOAUTH HPUMEPHl U KOHTPIPUMEpPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh criocol penieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BapUaHTOB PELICHMS,
BbIOMpaTh HanboJIee MOAXOASIINN C YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarebCcKHe AeiCTBHS.

HCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATENIbCKUI HHCTPYMEHT MO3HAHUs, (OpMYyINpPOBATh
BOIPOCHI, (UKCUPYIOIIHUE MPOTHBOPEUUE, MPOOIEMY, CaMOCTOSITEIIbHO YCTaHABIUBAThH
HCKOMOE U JJaHHO€, POPMHUPOBATH TUIIOTE3Y, APTyMEHTUPOBATh CBOIO MO3UIUIO, MHEHHE;
MPOBOJIUTh IO CaMOCTOSATEIbHO COCTABICHHOMY IUIaHY HECJIOXHBIA SKCHEPUMEHT,
HEeOOJBIIIOE HCCIEIOBAHUE TI0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
3aBUCHUMOCTEN 00BHEKTOB MEXKAY COOOi;

CaMOCTOSITENIbHO (hOPMYTTUPOBATh O0OOOIIEHUST U BBIBOJBI MO pe3yJbTaTaM MPOBEIEHHOTO
HAOJIOZICHUSI, WCCIICIOBAHUs, OIICHUBATh JOCTOBEPHOCTh IIOJTYUYEHHBIX PE3yJIbTAaTOB,
BBIBOJIOB M 000O0IIECHU;

MIPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH MPE/ITOJIOKEHUS O €T0
Pa3BUTHU B HOBBIX YCJIOBHSIX.

Padora ¢ nnopmanmeii:

BBISBIISAT HEJOCTATOYHOCTh M HM30BITOYHOCTH MH()OPMAIMH, JaHHBIX, HEOOXOIUMBIX IS
peleHNus 3a1a4H;

BBIOMpATh, AaHAJIU3UPOBATh, CUCTEMAaTHU3UPOBATh M HWHTEPIPETHPOBATH HH(POPMAIIUIO
pa3INYHBIX BUAOB U (POPM IPECTABICHUS;

BBIOMpaTh (GOpMY MpeACTaBIeHUS HHPOPMALUU U WUIIOCTPUPOBATh pellaeMble 3a/lauu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;

OLICHMBATh HAAEKHOCTh MH(OpPMAIMM IO KPUTEPHSIM, MPEAJIOKEHHBIM YUUTEIEM WIIN
c(OpMYIMPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

BOCIIPUHUMATh U (OPMYJIHUPOBATH CYKIEHUS B COOTBETCTBHH C YCIOBUAMHU U LEISIMH
oOu1eHwusl, sICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MTUCbMEHHBIX



TEKCTaX, JaBaTh IOSICHEHHS MO XOMAy PpeIICHHs 3a/a4yd, KOMMEHTHPOBATh MOIyYEHHBIH
pe3yJbTar;

e B xole OOCYXICHHUS 3a/aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIa€MOH TEeMbI, MPOOIEMBI,
pelaeMoii 3a1aum, BBICKa3bIBaTh M1, HAllEJIEHHBIE HA TOUCK PEIICHUS, COIIOCTABIISATH CBOH
CYXJEHUSl C CYXICHUSMH JPYIHMX YYaCTHHKOB JHajora, OOHapyXHBaTh pa3iuyhe U
CXOJICTBO ITO3MIIUI, B KOPPEKTHOU opmMe popMyIHpoBaTh pa3HOIIIACHS, CBOM BO3PAKEHHS;

® TIPEACTABIATH PE3YNbTaThl PELICHUS 33/1a4d, SKCIIEPUMEHTa, HCCIEIOBaHUs, IPOEKTa,
CaMOCTOATENIFHO BBIOMpaTh (OpPMAT BBICTYIUICHUS C Y4YETOM 3amad MPE3CHTalud U
O0COOEHHOCTEHN ayAUTOPUH;

® [IOHMMAaTh U UCIOJIB30BaTh MPEHMYIIECTBA KOMAHJHOM W MHIMBUAYAILHOW PabOTHI MpU
peleHnH yueOHbIX MaTeMaTHYECKUX 3a/ay;

® [pPUHUMATH IIeJIb COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPIraHU3ALUI0 COBMECTHOU
paboThI, paclpenensaTh BUAbI paboT, AOroBapUBaThCs, OOCYXIAaTh HMPOLIECC U PE3YJIbTaT
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

® yYacTBOBaTh B TPYHIIOBBIX (hopmMax pabOThl (0OCYXIeHHs, OOMEH MHEHHUSMH, MO3TOBBIC
HITYPMBI ¥ IPYTHE), BHIIOJIHATH CBOIO YacTh PadOTHl M KOOPAMHUPOBATH CBOM JACHUCTBUS C
JIPYTUMHU 4ICHAMH KOMaHJbI, OLICHHBAaTh Ka4eCTBO CBOETrO BKJaJa B OOLIMI MPOIYKT IO
KPHUTEPUSIM, CPOPMYITHPOBAHHBIM yJYaCTHUKAMU B3aHMO/ICHCTBUSL.

PerynasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiicTBUS
Camoopranu3anus:
®  CaMOCTOSATEIBLHO COCTAaBJISATH IUIAH, AJITOPUTM PEIICHUs 3a/1a4u (UM €ro 4acTh), BEIOMpATh
crocob pemieHus ¢ Y4ETOM HUMEIOHIMXCS PECYypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MH(OpMAIUH.
CaMOKOHTPOJIb, IMOIIUOHAIbHBIH HHTE/JIEKT:
® BIAJCTh CIOCO0AMH CAMOIMPOBEPKH, CAMOKOHTPOJS Mpoliecca M pe3yibTara peleHus
MaTeMaTHYeCKOM 3aa49;
® [peaBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NHpPH PEHICHUH 3aJaud, BHOCUTH
KOPPEKTUBBl B JIEATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB, HAMICHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;
® OILICHMBAaTh COOTBETCTBHE pE3yJbTaTa ACATEIBHOCTH MOCTABICHHOM WLENH U YCIOBUSIM,
OOBSCHATh MPUYUHBI JOCTUKEHHS WM HEAOCTHXKCHHUS LIeIH, HaXOIUTh OIIMOKY, JaBaTh
OLICHKY MTPHOOPETEHHOMY OTIBITY.

MNPEAMETHBIE PE3YJIBTATHI

K koH11y 00ydeHus B 9 kiiacce 00ydaromuiics MOIy4UT CIEAYIOLINE TPEIMETHbIE pe3yIbTaThl:

3HaTh TPUTOHOMETPHUECKUE (DYHKIIMHM OCTPHIX YIJIOB, HAXOJUTh C MX IOMOIIBIO Pa3InYHbIE
AIIEMEHTHl MPSIMOYTOJIBHOTO TPEYTONbHHUKA («pPEUIeHHE MPSIMOYTONbHBIX TPEYTOJIbHUKOBY).
HaxoauTtsb (¢ TOMOIIbIO KaIbKYJISATOPA) UTHHBI M YIJIbI ISl HETaOJINYHBIX 3HAUEHUH.

[Tonp3oBaTbest GopMyIaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM IS
HAaXO0K/JI€HUs COOTHOLIEHUN MEXAY TPUTOHOMETPUUECKUMU BEITUYMHAMMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB I HAaxXOJECHHs PA3JIMYHBIX 3JIEMEHTOB
TpeyrojbHUKa («pelIeHnue TPEyroJbHUKOBY ), IPUMEHSTh UX MPU PELICHUH FT€OMETPUUECKHX 3ajau.

Brnaners monsTHAMHU NpeoOpa3zoBaHMs MOJOOHS, COOTBETCTBEHHBIX 3JIEMEHTOB IMOJIOOHBIX
¢uryp. Ilonb3oBaThCsi cBOCTBaMU 1MOA0OMS MPOU3BOJIBHBIX (DUTYP, YMETh BBIYMUCIATH JJIUHBI U
HaXOAUTh YIibl y MoN0OHBIX Quryp. I[IpumeHsTh cBoiicTBa moao0Ous B MPaKTHYECKHUX 3ajadax.
YMeTh NpUBOJUTH PUMEPHI MOAOOHBIX GUTYDP B OKPYKAIOIIEM MUPE.

ITonb3oBaTbesd TeOpeMamMu O IIPOU3BEIACHUU OTPE3KOB XOPHA, O IPOU3BEICHUU OTPE3KOB
CEKyILIUX, O KBaJpaTe KacaTeIbHOM.



[Tonp3oBaTbesl BEKTOpaMH, TOHUMATh UX T€OMETPUUYECKUH U (PU3NYECKUHA CMBICII, IPUMEHSTh
UX B PEUICHUH TEOMETPHUYECKUX M (u3mueckux 3anad. [IpuMeHSATh CKalsgpHOE MPOU3BEACHUE
BEKTOPOB I HAXOXKICHHUS JIIUH U YTJIOB.

[Tomp30BaTbcs  METONOM KOOpAMHAT HAa IUIOCKOCTH, IPUMEHATH €ro B  PEIICHUU
TEOMETPUYECKUX U PAKTUYECKUX 3a/1a4.

Brnaners NMOHATUSMM IPaBUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPYXKHOCTH, [UIMHBI IyTU
OKPY’KHOCTHU Y PaJlMaHHON MepBI yIila, YMETh BBIYUCIIATH IUIOIAAL KPYyra U ero yacten. [Ipumenars
IIOJIy4YE€HHBIE YMEHMS B IPAKTUYECCKUX 3a/1a4ax.

Haxonute ocu (WM LEHTPBI) CUMMETPUM (UIYp, NMPUMEHATh [BUXKEHUSA IUIOCKOCTH B
IIPOCTEUIINX CIIydasiX.

IIpuMeEHSATH MOy4YEHHBIE 3HaHUS HA IIPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MOJIEIIN VIS 3a1a4
pearbHOM JKU3HM M IPOBOAUTH COOTBETCTBYIOLIME BBIUMCIEHUS C IPUMEHEHHEM II0J00Ms U
TPUTOHOMETPUUYECKUX (QYHKIUH (110JIB3YSCh, I/Ie HEOOXOIUMO, KAJIbKYJIATOPOM).



9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
o HaumeHnoBaHue pa3/aesioB U TeM (nmudposbie)
Ne i/ OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pa30BATETBHBIE
padoTbI padoThI pecypesI
1 Tpuronomerpusi. TeopemMbl KOCUHYCOB 1 16 1 bubmuorexa [JOK
CHHYCOB. PeliieHre Tpeyrojb»HHUKOB https://m.edsoo.ru/7f41al2c
2 M o & 10 1 bubmuorexa LIOK
P https://m.edsoo.ru/7f41al2c
OKPYKHOCTH
bu6mmoreka [IOK
3 Bexroper 12 . https://m.edsoo.ru/7f41al2c
4 JlexapToBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 bubmorexa [IOK
P P https://m.edsoo.ru/7f41al2c
;| Tmewoone fam | BuGniorsa LOK
Py tHanb Kkpyra. https://m.edsoo.ru/7f41al2c
Brraucienue miomaaei
6 JIBMO>KEHUS TIIOCKOCTH 6 bubmorexa [IOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IEHNE, 7 5 bu6mmorexa [IOK
CHCTEMATH3ALHs 3HAHWI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

[TPOI'PAMME



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

9 KJIACC

KoanuecTBo 4acoB

DJIeKTpPOHHbIe U (pPOBbIE

Ne Tema ypoka Kourpouabusie IIpakTHueckue Aara oOpaszoBaTe/IbHbIE
n/n Bceero H3YYeHH S
padoTbI padoThbI pecypcnl
1 Toplllpri)lll{egl\j:fpenqewnx byHKIni 1 bubmmorexa [IOK
https://m.edsoo.ru/8al424bc
yriioB ot 0° 1o 180°
2 dopMyIIbl IPUBEICHUS 1
3 Teopema kocuHYCOB 1 bubmmorexa [OK
https://m.edso0.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 Teopema kocuHyCOB 1 bubmorexa HOK
https://m.edsoo.ru/8al42d5e
6 Teopema cuHyCcOB 1 EH6H_HOTeKa 0K
https://m.edsoo.ru/8al42e8a
7 Teopema cuHycoB 1
8 Teopema cuHycoB 1
9 HaxoxeHue uiMH CTOPOH U 1 bubmuoreka [IOK
BEJINYMH YTJIOB TPEYTOJBHUKOB https://m.edsoo.ru/8a1430b0
10 Pemenne TpeyroabHUKOB 1 bubmmorexa [IOK
https://m.edso0.ru/8al42ac0
bu6muoreka [JOK
- Petexne TpeyrobHuKo . https://m.eds;f).ru/8a142acO
bubmmorexa [JOK
12 Peuterme TpeyronbHikon 1 https://m.edsc]Jlo.ru/8a142aco
bubmuoreka [JOK
13 Peterie TpeyrombHHKOB . https://m.eds;f).ru/8a142acO
14 IIpakTueckoe MpUMEHEHHE 1 bubnuoreka [IOK

TEOPEM CHHYCOB U KOCHHYCOB

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



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
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c

[IpakTueckoe MpuMEHEHHE

15 TEOPEM CHHYCOB U KOCHUHYCOB
16 KontposbHas paboTa mo teme bubnuorexa [IOK
"PemieHne TpeyrobHUKOB" https://m.edsoo.ru/8a14392a
17 [Tonsarue o nmpeoOpa3oBaHUH Bu6muotexa [JOK
noxoous https://m.edsoo.ru/8al43ab0
18 CoOTBETCTBEHHBIC DJICMEHTHI bub6nmoreka [IOK
OJI00HBIX puUryp https://m.edsoo.ru/8al43de4
CoOOTBETCTBEHHBIE JIEMEHTHI
19
MoA0OHBIX puryp
Teopema o mpou3BeACHUN
OTPE3KOB XOpJ, TEOpEMa O Bubmorexa [IOK
20 TPOHSBEACHHI OTPESKOB https://m.edsoo.ru/8a14406e
CEeKyLIUX, TeOpeMa O KBajpare
KacaTelbHOU
Teopema o mpou3BeACHUN
OTPE3KOB XOpJ, TEOpEMA O Bubnmorexa [IOK
21 TPOHSBEACHHI OTPE3KOB https://m.edsoo.ru/8al441a4
CEKYILHX, TEOpEMa O KBaJpaTe
KacaTelbHOU
Teopema o mpou3BeACHUN
OTPE3KOB XOpJ, TEOpEMA O BuGnmorexa [JOK
22 TPOMSBEICHIH OTPE3KOB https://m.edsoo.ru/8al442da
CEKYILHX, TEOpEMa O KBaJipaTe
KacaTelbHOU
23 [IpuMeHeHne TeopeM B peleHnn bubmuoreka [JOK
TeOMETPUUYECKUX 3a/1a4 https://m.edsoo.ru/8a143f06
o4 IIpuMeHeHnEe TeopeM B pelleHun bubnuoreka [IOK
reOMETPUYECKHUX 3a/1a4 https://m.edsoo.ru/8a1443fc
o5 IIpuMeHeHne TeopeM B pelleHUun bubmuoreka [IOK

rCOMCTPHUICCKUX 3aaa4

https://m.edso0.ru/8a144578



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
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578

KonrponsHas pabora o Teme
"[IpeobpazoBanue moa00usI.

bu6nmmorexa [IOK

26 Merpudeckue COOTHOILICHHS B https://m.edsoo.ru/8al447a8
OKpY)HOCTH"
27 umaccian # reowerpmcia BuGanoresa LIOK
https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB
28 sexropos, ywmoene sexropa a buGanorexa LIOK
’ https://m.edsoo.ru/8al44a8c
YHCIIO
29 sexropos, ywmoenne sexropa na buGanoresa LIOK
’ https://m.edsoo.ru/8a144d52
YHCIIO
CrnosxeHue ¥ BHIYUTAHUE
30 BEKTOPOB, YMHO)KEHUE BEKTOpa Ha
YHCIIO
31 Pasnosxenne BekTopa 1o 1ByM
HEKOJUTMHEAPHBIM BEKTOpaM
32 Koopaunats! BekTopa bubmmorexa [IOK
https://m.edsoo.ru/8al44fbe
33 ISeKKaTHog]f;OGeF(}? OHI;;B;SEEEEG I E: bubmmorexa [OK
’ https://m.edsoo.ru/8a14539c
HaxXOXIACHUA IJIMH U YIJIOB
34 gjxai)ﬂlf(ioee:g OHPI;?/IB;?I?:II;I;e I L bubmmorexa [OK
’ https://m.edsoo.ru/8a14550e
HaXOXIACHUA IJIMH U YIJIOB
35 Pemrenne 3ama4 ¢ TOMOIIBIO but6mmorexa [IOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemrenne 3a1a4 ¢ TOMOIIBIO but6mmorekxa [IOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpuMmeHeHne BEKTOPOB IS

pereHus 3a1a4 GU3NKU



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
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4

KonrponsHas pabora o Teme

bubnunoreka LIOK

38 "Bektopsr" https://m.edsoo.ru/8a145b08
39 JlexkapToBbI KOOPIMHATHI TOUEK Ha
TIJIOCKOCTH
. bubnunoreka LIOK
40 YPaBHCHHE NIPAMOH https://m.edsg).ru/8a145c48
41 YpaBHeHue npsMon
42 VYpaBHEHHE OKPYKHOCTU BH6H_HOTeKa HOK
https://m.edso0.ru/8a14635a
43 Koopaunatsl Touek nepecevyeHus bubnnoreka [JOK
OKPYKHOCTH M TIPSIMOM https://m.edso0.ru/8a146620
Meroa KOOpAUHAT NPH PELICHUN
44 r€OMETPUUYECKHX 3a/1ad,
MIPAKTUYECKHX 33724
Meroa KOOpAMHAT NPH PELICHUN
45 F€OMETPUYECKHX 3a/1ad,
MIPAKTUYECKHX 337124
Meroa KOOpAUHAT NPH PELICHUN
46 F€OMETPUYECKHX 3a/1ad,
MIPAKTUYECKHX 337124
4 lexaproms soopumare BuGmorera LIOK
ocKocTI" https://m.edsoo.ru/8al46e0e
48 [IpaBUIIbHBIE MHOTOYTOJIBHUKH, bubmuoreka [IOK
BBIUUCIIEHUE UX JIEMEHTOB https://m.edsoo.ru/8al46fda
bubmuoreka [JOK
49 Hueno m. Jlinia OkpykHOCTH https://m.edsg).ru/8a147208
bubnmnoreka [JOK
>0 Huero . JlniHa Okpy>KHOCTH https://m.edS(I)lo.ru/8a14714c
o1 JliiHa AyTH OKpPY>KHOCTH
52 Panuannas mepa yria bubmorexa LIOK

https://m.edsoo.ru/8al4714c



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

[Imomane kpyra, cekropa,

bubnunoreka LIOK

53 CerMeHTa . https://m.edsoo0.ru/8a147426

54 [Inomane kpyra, cekropa, 1 bubnuorexa [IOK
CerMeHTa https://m.edsoo.ru/8a147750

55 [Inomane kpyra, cekropa, 1 Bu6muotexa [JOK
CerMeHTa https://m.edsoo.ru/8a147750

bub6nmoreka [IOK

56 [TonsiTHe 0 ABUKEHUU TUIOCKOCTH 1 hitps://m.eds0o.ru/8al47c82

57 [TapaniensHbIN IEPEHOC, TTOBOPOT 1 bubsmorexa [IOK

’ https://m.edsoo.ru/8a147f16

58 [TapannenbHbIA IEPEHOC, TOBOPOT 1 bubmorexa LIOK

’ https://m.edsoo.ru/8a147f16

59 [TapamiensHbIN IEPEHOC, TOBOPOT 1

60 [TapamiensHbIN IEPEHOC, TOBOPOT 1

61 IIpuMeHeHne NBUKEHUN ITPU 1 bubmuoreka [IOK
pELICHUH 33124 https://m.edsoo.ru/8a1480e2
KonTponbHas padora no temam

62 "[IpaBuiIbHBIE MHOTOYTOJIBHUKH. 1
OxkpyXHOCTb. [IBr>KEeHUS
MJI0CKOCTH"

[ToBTOpenue, o6o0IIEHNE,

63 CHCTEMATHU3AIINS 3HAHUM. 1 bubnuoreka [{OK
H3mepeHne reoMeTprIecKix https://m.edsoo.ru/8a148524
BeIW4HH. TpeyroibHUKU
[ToBTOpenue, 06001IeHNE,

64 cucTeMaTu3als 3HaHuH. 1 but6mmorexa [IOK
[TapannensHbie 1 https://m.edso0.ru/8a148650
MepIEHIUKYIISIPHBIC TIPSMBbIE
[ToBTOpenue, o6o0mEH e,

65 cUcTeMaTHu3alys 3HaHUM. 1

OKpY>KHOCTb U KPYT.



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
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650

I'eomerpuyeckue NOCTPOCHHUS.
VYTIIbl B OKPY’KHOCTH

[ToBTOpeHue, o600mIEHNE,
CHCTeMaTHu3alus 3HaHUH.

66 1
Brincansble 1 onMcaHHbBIC
OKPYKHOCTH MHOTOYTOJIbHHKOB
67 HroroBast koHTpobHAs paboTa 1 Egggj;;:é;ii?ﬁlgal 48920
68 [ToBTOpEHME, 06061].[6HI:I€, 1
CUCTeMAaTH3aIIVsI 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPHUAJIBI /151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET



