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IHHOACHUTEJIBHAA 3AIINCKA

I'eomerpus Kak OIMH U3 OCHOBHBIX DPa3JelIOB IIKOJIBHOM MAaTeMAaTHKH, UMEIOLUN CBOEH LIENIBIO
o0ecneynTh N3y4yeHUe CBOICTB U pa3MepoB (PUTYpP, UX OTHOIIEHUI U B3aMMHOE PACIIOIOKEHHE, ONUPAETCS
Ha JIOTHYECKYI0, J0Ka3aTelbHYI0 JUHUIO. L{[eHHOCTh M3ydyeHUs T€OMETPUM Ha YPOBHE OCHOBHOI'O OOLIEro
00pa3oBaHMs 3aKJIHOYAeTCsl B TOM, YTO OOyYarOIIMHCsA Y4UTCS IPOBOJUTH JIOKa3aTeNbHbIE PACCYKACHUS,
CTPOUTH JIOTUYECKHE YMO3AKIIIOUCHHMs, TOKAa3bIBaTh UCTUHHBIC YTBEPKICHUS U CTPOUTH KOHTPIIPUMEPBI K
JIOXKHBIM, TIPOBOAUTH PACCYNKACHUS «OT MPOTUBHOT0Y», OTJINYATh CBOMCTBA OT MPHU3HAKOB, (HOPMYIHPOBATH
oOpaTHbIE YTBEPXKICHUS.

Bropoii nenpro u3ydeHus: TeOMETPUN SBISIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IIPU PELICHUU
KaK MaTeMaTHYECKUX, TaK M MPAaKTUYECKUX 3a7ad, BCTPEUAIOIIUXCA B pealabHOM xku3HU. OOyuarommiics
J0JDKEH HAYYUTHCS OTIPEICIUTh FTEOMETPHUUECKYIO (DUTYPY, OIIHCATh CIIOBAMH IaHHBINA YEPTEK WM PUCYHOK,
HallTU miomaap 3€MeIbHOI0 y4acTKa, PacCUUTaTh HEOOXOAUMYIO JJIMHY ONTOBOJOKOHHOIO KabOems Win
TpeOyeMble pa3Mepsl rapaxa A aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpPAsi, BHIUMCIUTENIbHAS JIMHUS B
u3ydyeHun reomeTpuu. [Ipu pemeHuH 3a1a4 MPaKTHYECKOTO XapakTepa OOYYaroIIUICS YYHUTCS CTPOUTH
MAaTE€MaTUYeCKUE MOJEIN PEANbHBIX JKU3HEHHBIX CUTyallud, NIPOBOJAUTH BBIYKMCICHHUS M OLEHUBATH
aIEKBaTHOCTB II0Jy4YEHHOTO PE3yJIbTaTa.

Kpaiine BakHO MOAYEPKUBATH CBSI3M T'€OMETPHUHU C APYIMMU Y4eOHBIMHU IIPEIMETaMU, MOTUBUPOBATh
UCTIOJB30BATh OIPENEICHUSI TEOMETPHUYECKUX (UTyp H TOHSATHA, JAEMOHCTPHPOBATH MPUMEHEHHE
MOJyYCHHBIX YMEHHMH B (PHU3MKE W TEXHHKE. DTH CBsA3M HamOojiee SPKO BUAHBI B TeMax «BexTopbi»,
«Tpuronomerpuyeckre cooTHoueHus», «Metoa koopaunat» u «Teopema Iludaropay.

VYuebublii kypc «l'eoMeTpus» BKIIOYAET CIEAYIOLUIME OCHOBHBIE pa3[elibl  COJEpIKaHMS:
«['eomerpuueckue ¢urypel U ux cBolcTBa», «l3MepeHHEe reoOMETpHUYECKHX BEIMYMH», «JleKapTOBBI
KOOP/AMHATHI Ha TUIOCKOCTHY, «BeKToph», «/IBmKeHus muockocTny, «IIpeodpazoBanmst mogo0us.

Ha uzydenue yueGHOro Kypca «l'eomerpus» oTBoguTcs B 9 kiacce — 68 yacos (2 yaca B HEJIEII0).

COJAEPKAHUE OBYYEHUS

9 KJIACC

Cunyc, kocunyc, Tanresc yriioB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKAECCTBO. DOPMYITBI
TIPUBEICHHUS.

Pemenne TpeyronsHukoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. PellieHue mpakTUYecKuX 3a/1ay C
UCIOJIb30BaHNUEM TEOPEMbl KOCUHYCOB M T€OPEMbI CHHYCOB.

[IpeobpazoBanue mogobus. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o npousBeAeHUN OTPE3KOB XOP/, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB CEKYIIHMX, TEOpEMA O
KBaJipaTe KacaTeabHOM.

Bektop, mnmuHa (MOIynb) BEKTOpa, COHAMpPABICHHBIE BEKTOPHI, MPOTHUBOMOJIOKHO HaIpaBIICHHBIE
BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpallMy HajJ BEKTOpamMHu. PasmokeHue
BEKTOpA 10 JBYM HEKOJTMHEapHbIM BekTopaM. KoopauHaTel BekTopa. CKallIpHOE MPOU3BEICHUE BEKTOPOB,
MIPUMEHEHUE I HAaX0XKICHUS JUTUH U YTIIOB.

JlekapToBbl KOOPAMHATHI Ha IUIOCKOCTH. YpaBHEHUS MPSIMOW M OKPYKHOCTH B KOOpJMHATAX,
MepecevYeHe OKPYKHOCTEH 1 MPAMBIX. MeTO ] KOOpJAUHAT U €r0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYroJIbHUKHM. [[nmuHa oOkpyxHOCTH. ['pagycHas W paauaHHas Mepa yria,
BBIUHCIICHHE JUTMH TyT OKpykHOCTel. [1nommans kpyra, cektopa, cerMeHTa.

JIBMKeHHUsSI TUIOCKOCTH U BHYTpEHHHE cuUMMeTpun Guryp (dJIeMEHTapHble MpPEACTaBICHUS).
[TapannensHbiii nepenoc. [ToBopoT.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA INTPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI



JInyHOCTHBIE pPe3yabTaThl OCBOECHUS MPOTrpaMMbl yueOHOro Kypca «I eoMeTpus» XxapakTepu3yoTCs:

1) naTpuoTHYecKoe BOCNIMTAHME:

MPOSIBJICHUEM HMHTEpeca K NPOLUUIOMY M HACTOSIIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTHMKEHUSM DPOCCHUHCKUX MAaT€MaTHKOB M POCCUKMCKOM MaTeMaTW4YeCKOW IIKOJIbI, K
UCIOJIb30BAHUIO ATUX JOCTUKEHHUM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpa:kKIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O00S3aHHOCTEN Tpa)xKAaHUHA U pealiu3allii ero mpas, MpeACcTaBICHUEM
0 MaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IIUYHBIX CTPYKTYP, ABJICHUH, IPOLIETYP FPAXKIAHCKOTO
oOmecTBa (HarpuMep, BEIOOPHI, OTIPOCHI), TOTOBHOCTHIO K 0OCYKJICHUIO dTHYECKUX MPOOJIeM, CBSI3aHHBIX C
MPAaKTUYECKUM TMPUMEHEHHEM JIOCTUKEHUW HAyKH, OCO3HAHMEM BAXXHOCTH MOPAJIbHO-3THUYECKHUX
MIPUHIUIIOB B JIESATEILHOCTH YUYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTaHOBKOM Ha aKTHMBHOE Yy4yacTHE€ B PEIICHUH NPAKTHUYECKUX 3a7ad MaTeMaTU4YecKOM
HaIMpPaBIIEHHOCTH, OCO3HAHNUEM BaXKHOCTH MaTEMaTHYECKOro 00pa30BaHUs HA MPOTSHKEHUH BCEH KU3ZHU JIJIS
yCHENHOM MpodecCHOHAIBHOMN IeATETPHOCTH U Pa3BUTHEM HEOOXOMMBIX YMEHUN, OCO3HAHHBIM BEIOOPOM
U TOCTPOCHHEM HWHAMBHIYATbHON TPAaeKTOPHH OOpa30BaHMs U YKU3HEHHBIX IJIAHOB C Y4ETOM JIMYHBIX
MHTEPECOB U 00IECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYeCcKoe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOIIMOHATBHOMY M AICTETHYECKOMY BOCIPHUSATHIO MATEMAaTHYECKHX OOBEKTOB,
3a/1a4, peleHui, pacCyKICHHUI, YMEHHUIO BUIETh MaTeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI0 MO3HAHHUS:

OpUEHTAIIMEH B NIEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX IMPEACTABJICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs YEJIOBEKa, MPUPOABI U O0IIEeCTBa, TOHUMAaHUEM MaTEMaTUYeCKOW HAYKH Kak
cdepbl 4emoBeUYeCKOU NEeATEIbHOCTH, 3TAloB €€ Pa3BUTUS W 3HAYMMOCTH JAJS Pa3BUTHUS LIUBUIU3ALUH,
OBJIAJICHHEM SI3bIKOM MaTeMaTHKH M MaTeMaTU4YeCKOW KyIbTypol Kak CpeICTBOM IIO3HAHUS MHpAa,
OBIIQJICHHEM MPOCTEHIIIMMH HaBBIKAMHU UCCIIEIOBATEIBCKOM 1EATEIbHOCTH;

6) ¢usunueckoe BocnutaHue, GopMHpoBaHMEe KYJAbTYPbI 310POBbS M 3MOLMOHAJILHOIO
Os1aromosty4ms:

TOTOBHOCTBIO IIPUMEHSTH MaTEMaTHUECKHUE 3HAHUS B UHTEPECAX CBOETO 3/I0POBBS, BEJICHHS 3J0POBOTO
o0pasa *U3HH (310pOBOE MUTaHKE, COATAHCHPOBAHHBIN PEKUM 3aHATHH U OT/IbIXA, peryspHas Gusndeckas
aKTUBHOCTb), COPMUPOBAHHOCTHIO HAaBbIKA peIieKCUU, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTO
e TpaBa JAPYyroro 4yejaoBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHHUE:

OpHUEHTAIlNel Ha MPUMEHEHNEe MaTeMaTUUeCKUX 3HAHUH IS pelIeHus 3aa4 B 00J1aCTH COXPaHHOCTH
OKpY’KaloIen Cpe/ibl, INIAHUPOBAHUS TTOCTYNKOB M OIEHKH UX BO3MOXHBIX TTOCIEICTBUN JIJIS1 OKPYKaIOIIeh
Cpelbl, 0CO3HAHUEM TTI00aTbHOI0 XapaKTepa dKOJOTHYEeCKUX IpoOsieM U MyTeil UX peleHus;

8) ajanTanmns K M3MEHAIUMCS YCJIOBUAM COUMATbHOM M IPUPOJAHOM Cpebl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHMSX HEONPEIEIEHHOCTH, TOBBILIEHUIO YPOBHA CBOEH
KOMITIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JACSATEIHHOCTh, B TOM YHCIIE YMEHUE YUYUTHCA Yy APYTHUX JIOJEH,
npuoOpeTaTh B COBMECTHOM JEATEIHHOCTH HOBBIE 3HAHUSI, HABBIKU M KOMIIETEHIIUN U3 OMBITA IPYTUX;

HE00XOIMMOCThIO B (DOPMHUPOBAHHH HOBBIX 3HAHH, B TOM 4ucie GOpMYyIUpOBaTH UIEH, MOHSATHS,
TUIOTE3bI 00 00BEKTaX U SIBICHUSX, B TOM YHCIIE paHEe HEM3BECTHBIX, 0CO3HABATH 1e(DUIIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEM, IIJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATh CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TPEOYIONINIT KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS U JIeHCTBUS, GOPMYITUPOBATh U
OLICHUBATh PUCKU U MOCIEACTBHS, (OPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATDI
Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe NeiCTBUS
Ba3oBble JJornuyeckue AelicTBUA:



® BEISIBIISITh M XapPaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMATHYECKUX OOBEKTOB, MOHSITHIH,
OTHOIICHUN MEXAy MOHATUAMHU, (OPMYJIUPOBATH OMpPENEICHUs MOHATHH, YCTaHABIMBATH CYILECTBEHHBIH
MpU3HAK KJIacCU(pUKALMU, OCHOBAHUS 17151 0000IIEHUS U CPABHEHUSI, KpUTEPUHU TPOBOAMMOIO aHAIIN34;

® BOCIIPUHMMATh, (opMynupoBaTh ¥  NIpeoOpa3oBBIBATh  CYXKICHHS:  yTBEPAUTEIbHBIE U
OTpHUIaTENIbHbIC, EIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

® BBISIBJISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U UM MPOTUBOpEYUsl B (pakTax, JaHHBIX,
HAOIIOICHUSX U YTBEPIKICHUSX, IPEIaraTh KPUTSPUH [T BBISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

e le/IaTh  BBIBOJBI C  HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U HMHAYKTUBHBIX
YMO3aKIIOYEHUH, YMO3AKIIOYSHUH 110 aHAJIOTHH;

® pa30upaTh J0Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUH (MIPSAMBIE U OT IPOTUBHOTO), TPOBOAUTH
CaMOCTOSITENTLHO HECIIOKHBIE JI0KA3aTelbCTBA MaTEeMaTHYeCKHX (DAKTOB, BBICTPAaWBATh aAPTyMEHTAIIHIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

® BEIOMpATh CIOCO0 perieHusl y4eOHOW 3amadd (CpaBHHMBATh HECKOJIBKO BApHUAHTOB PEIICHUS,
BbIOMpaTh HanboJiee MOAXOAIINNA ¢ YYETOM CaMOCTOSITENIbHO BBIICICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabcKkue eiicTBUA:

® [ICII0JIb30BaTh BOMPOCHI KAK UCCIIEIOBATEIbCKUNA HHCTPYMEHT MO3HaHUsI, (POPMYJIHPOBATH BOIPOCHI,
¢bukcupyoomuye MTpoTUBOpEUHe, MpoOJIeMy, CaMOCTOSITENFHO YCTaHABIMBATh KMCKOMOE U JaHHOE,
(GhopMHPOBATH THUIIOTE3Y, APTYMEHTHPOBAThH CBOO TIO3HIIMIO, MHCHUE;

® [IPOBOJUTH TI0 CaMOCTOSTEIBHO COCTABIEHHOMY IIJIaHY HECIOXHBIA SKCIEPUMEHT, HEOOIbIIOE
WCCJICJIOBAHNE IO YCTAHOBJICHHIO OCOOCHHOCTCH MAaTeMaTHYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXy COOOM;

® CaMOCTOSITEJIBHO  (OPMYJTUPOBATH OOOOIIEHUST ¥ BBIBOABI IO pe3yJbTaTaM IPOBEIEHHOTO
HAOIIO/IEHUsI, UCCIIEJIOBAHUS, OIEHUBATh JOCTOBEPHOCTb IOJIYYEHHBIX pE3YJIbTaTOB, BBHIBOJOB U
000011IeHMI;

® [[POTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TaKkKe BBIIBUTaTh MPEIINOJIOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmanmueii:

® BBISIBJISITH HEJIOCTATOYHOCTh U M30BITOUHOCTh MH(GOPMAIINU, TaHHBIX, HEOOXOIUMBIX JIJISl pEIICHUS
3aJ1auu;

® BEIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIHMIO Pa3IHMUHBIX
BHJIOB ¥ (DOPM MpeCTABIICHUS;

¢ BEIOMpaTh (hopMy MpeacTaBieHUs] HHOOPMAIIMYA W WILTIOCTPHPOBATH PEllacMble 3aJadd CXEMaMH,
auarpaMMmaMM, HHOUM rpadukoi 1 MX KOMOMHALMSIMU;

® OIICHMBATh HAMEKHOCTh WH(POPMAIMKM TI0O KPUTEPHSIM, MPEIIOKECHHBIM  YYHTEIEM  WIA
chOpMYyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMmyHuKaTHBHBIE YHHBepcaibHble YueOHbI€ eliCTBHUS:

® BOCIIPHHUMATh ¥ (DOPMYIIHPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBHSMHU M TEIISIMH OOIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAaX, 1aBaTh MOSACHEHUS
10 XOJIy PEIICHHUS 3a]1a4¥, KOMMEHTHUPOBATh TIOJYICHHBIN Pe3ysIbTarT;

® B X0JIe OOCYXKICHHSI 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX TaeMOI TeMbl, MPOOIEMBI, perraeMon
3aJla4M, BICKA3bIBATh UJICH, HAIICICHHBIC HA TTOWCK PEIICHHUs, CONTOCTABIISITh CBOU CYKJICHUS C CYKICHUIMHU
JIPYTUX YYaCTHUKOB JHaliora, OOHApPYXXUBATh Pa3IMUMe W CXOJCTBO IO3WIMHA, B KOPPEKTHOW (opme
(hopMynHpoOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

®[IPC/ICTABIIATh  PE3yJAbTAaThl  PEIICHHWS  3aJadd, OKCIICPUMEHTA, HCCIICIOBAaHUSA, IPOCKTA,
CaMOCTOSITENTLHO BBIOMpPATh (opMaT BBICTYIJICHUS C Y4ETOM 3ajad Mpe3eHTAllM U OCOOCHHOCTEH
ayTUTOPHH;

® IOHUMATh U UCTOIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHAMBUAYAILHONW pabOTHI MPU pPEIICHUH
y4eOHBIX MaTeMaTHYECKUX 3a]1aY;



® IPUHUMATH I[€JIb COBMECTHOW JEATEIhHOCTH, IUIAHHUPOBATH OPTraHU3aIMI0 COBMECTHOH paboThI,
pacrmpenensaTh BUAbI padoT, TOTOBAPUBATHCS, OOCYKIATh MPOIIECC U PE3YJIbTAaT pabOThl, 0000IIaTh MHEHUS
HECKOJBKUX JTIOACH;

® y4aCTBOBATh B IPYMIOBBIX (popmax paboTel (00CYX AeHUS, 0OMEH MHEHUSMH, MO3TOBBIE IITYPMbI U
JPyTHE), BEITIOIHATH CBOIO 4aCTh pa0OThI U KOOPAWHUPOBATH CBOU JICUCTBHUS C JPYTUMHU YICHAMH KOMaH/IbI,
OIICHUBATh KA4e€CTBO CBOETO BKJIAJIa B OOIINI MPOIYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIaCTHHKAMU
B3aHUMOJICICTBHUS.

PeryasiTuBHble yHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranu3anus:

® CaMOCTOSITENIBHO COCTABJIATH IUIaH, aJlTOPUTM pEIIeHUs 3a7aud (UM €ro 4acTh), BBIOMpATh criocod
pemieHust ¢ Y4€TOM HMEIOUIMXCS PECypCcoB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBaTb U
KOPPEKTHPOBATh BapUAHTHI PEIICHU ¢ y4ETOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

®BJIA/ETh CIIOCOOAMH CAMONPOBEPKH, CAaMOKOHTPOJIA TMpolecca H  pe3yibTara peIIeHUs
MaTeMaTU4eCKOU 3a/1auu;

® [IPEBUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BOBHUKHYTh IIPU PELIECHUH 3a/1a4d, BHOCUTh KOPPEKTUBBI B
JesITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, HAlJICHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBHE pPE3yJbTaTa JNEATEIHHOCTH MOCTABICHHON LEIH U YCIOBUAM, OOBICHATH
MPUYMHBI TOCTHXKEHUS WM HEJOCTHKEHMSI 1I€TH, HaXOIUTh OIIMOKY, JaBaTh OLIEHKY HMPHOOpEeTEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHI1y 00yueHus B 9 kiacce 00y4aroImuics MoJIyduT caelyromue NpeIMeTHbIC pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKHUE QYHKIIUHN OCTPBIX YIJIOB, HAXOJUTh C X IIOMOILBIO Pa3JINYHbIE FTIEMEHTHI
MPSIMOYTOJIBHOTO TPEYroJIbHUKa («pEelleHne MPSMOYIOJbHBIX TPEYrojJbHUKOB»). Haxonauth (¢ momoribio
KaJIbKYJISATOPA) JUIMHBI U YIJIbI JUI HETaOJIMYHbIX 3HAYEHUH.

[Tonp30BaTbes (QopMyslaMu IMPUBEACHUS M OCHOBHBIM TPUIOHOMETPUYECKHM TOXKJIECTBOM IS
HAaXO0X/IEHUS COOTHOILIEHUH MEXy TPUTOHOMETPUUECKUMHU BETUYUHAMHU.

Hcnonb30BaTh TEOpeMbl CHHYCOB M KOCHUHYCOB U HAaxOXXICHHUS pa3JIMYHBIX 3JIEMEHTOB
TPEYroJIbHUKA («peIIeHUe TPEYTOIbHUKOBY), IPUMEHATh UX MPHU PEIIEHUH F€OMETPHUECKUX 3a/1au.

Brnanets moHsATHSAMH NpeoOpa3oBaHMs MOA0OMS, COOTBETCTBEHHBIX 3JEMEHTOB MOAOOHBIX (uryp.
[Tonb30BaTbes cBOWCTBaMHU MOAOOMS TPOU3BOJIBHBIX (PUTYP, YMETh BHIYMCIATh JUIMHBI U HAXOJUTh YIJIBI Y
no00HbIX (uryp. [IpuMeHsTh cBOICTBa MOA00MS B MPAKTUUECKUX 33/7a4aX. Y METh IPUBOJIUTH NPUMEPHI
0JIOOHBIX (PUTYDP B OKPY>KaIOLIEM MHUDE.

Ilosnp30BaTbCa TEOpEMaMu O IPOU3BEIEHUN OTPE3KOB XOPJ, O IPOU3BEIEHUN OTPE3KOB CEKYIIUX, O
KBaJpaTe KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpaMu, OHUMATh WX T€OMETPUUYECKUN U (PU3HMUECKHUI CMBICI, IPUMEHSTh UX B
pElIeHNN TeOMETPUYECKUX U (Qu3ndeckux 3anad. [IpuMeHsTh CKalspHOE NMPOU3BEIEHUE BEKTOPOB IS
HaXO0XJACHUS JUIMH U YIJIOB.

Ilosnp30BaTbCsd METOAOM KOOPIMHAT Ha IUIOCKOCTH, IMPUMEHATH €0 B PELICHUH T'€OMETPUUYECKUX U
MPaKTUYECKHX 3aj1au.

Brnagets NoHATUSAMEU NPaBUILHOTO MHOTOYTOJIBHUKA, TMHBI OKPY>KHOCTH, JUTMHBI AYTH OKPY>KHOCTH
Y paJiMaHHON MepBI YIJ1a, yMETh BBIUUCIITH IUIOLIA/b Kpyra U ero yactei. [I[puMeHsTh ojyueHHble YMEHUs
B [TPAKTUYECKUX 3a]a4ax.

Haxomuth ocu (Wim EHTphI) CUMMETpUU (UTYpP, TPUMEHSTH JABM)KEHHUS TUIOCKOCTH B MPOCTEUIINX
cllyyasx.

[IpuMeHsTh TOTy4YEHHBIE 3HAHMS HA NPAKTUKE — CTPOMTh MAaTEMAaTUYECKHME MOJEIM IJId 3ajad
peambHOM J>KM3HM U TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHHS C MpPUMEHEHHEM Moao0us u
TPUTOHOMETPUYECKHUX (QYHKIHH (ITOJIb3YACH, T HEOOXOAUMO, KAIbKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
9 KIIACC

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

Tpuronometpus. Teopembl KOCUHYCOB U
CUHYCOB. Pelienue TpeyroibHUKOB

[IpeoOpazoBanue nogodus. Merpudeckue
COOTHOIIICHUS B OKPY)KHOCTH

Bexkrops!

I[eKapTOBBI KOOpAWHATBI Ha IIJIOCKOCTH

IIpaBunpHBIE MHOTOYTOJIBHUKH. JlJIMHA
OKPY’KHOCTH M ILIOLIAAb KPyTa.
Beruncnenue miomaneu

JIBY>KEHUS MIIOCKOCTH

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HAHUMN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

KoanuecTBo 4acoB

Bcero

16

10

12

68

KoHnTpoJibHbIE
padoThI

IIpakTn4yeckue
padoTshI

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTesibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c



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
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16
17
18

19

9 KVIACC

Tema ypoka

Omnpenenenne TPUrOHOMETPHYECKUX
¢ynkuuit yrimos ot 0° mo 180°

DopMyIIbl IPUBEACHUS
Teopema KOCHHYCOB
Teopema kocuHycoB
Teopema kocuHycoB
Teopema cunycoB
Teopema cunHycoB
Teopema cunycoB

HaxoxcneHHe AJIMH CTOPOH U BCIIMYUH
YIJIOB TPEYTOJIbHUKOB

Pemienue TpeyrosibHUKOB
Pemenue TpeyroiabHIUKOB
Pemenue TpeyroiabHIUKOB
Pemenue TpeyroiabHIUKOB

IIpakTHyeckoe MIPUMEHEHHUE TEOPEM
CHUHYCOB M KOCHHYCOB

IIpakTueckoe NIPUMEHEHHUE TEOPEM
CHUHYCOB M KOCHHYCOB

KonTponbnas padota no teme "Pemienue
TPEYTOJIbHUKOB"

[Tonsarue o npeoOGpazoBaHUM MTOIO0US
CoOTBETCTBEHHBIE JIEMEHTHI MOI00HBIX
buryp

CoOTBETCTBEHHBIE YJIEMEHTHI MTOTI0OOHBIX

buryp

KoanuecTBo 4acoB

Bcero

e el T e T e S e S e T =

KonTposabHbie
padoThI

IpakTnu
ecKue
padoThI

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

bubnmoreka [{OK https://m.edsoo.ru/8al424bc

bubnmoreka [{OK https://m.edsoo.ru/8a14336c

bubnuoreka [{OK https://m.edsoo.ru/8al42d5e
bubmuoreka [{OK https://m.edsoo.ru/8al42e8a

bu6mmoreka LIOK https://m.edsoo.ru/8a1430b0

bubnuoreka [{OK https://m.edsoo.ru/8al42ac0
bubmuoreka [{OK https://m.edsoo.ru/8al42ac0
bubmuoteka [{OK https://m.edsoo.ru/8al42ac0
bubmuoreka [{OK https://m.edsoo.ru/8al42ac0

bubnuoteka [{OK https://m.edsoo.ru/8al42c3c

bu6mmoteka IIOK https://m.edsoo.ru/8a14392a

bubmuoreka I{OK https://m.edsoo.ru/8a143ab0

bubnuoteka [{OK https://m.edsoo.ru/8al43de4



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
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
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21

22

23

24

25

26

27

28

29

30

31
32

33

Teopema o mpou3BeACHUN OTPEZKOB XOP/I,
TEOpEMA O IPOU3BEIAEHUH OTPE3KOB
CEKYIIIUX, TeOpeEMa O KBajpaTe
KacaTeJIbHOMI

Teopema o0 npou3BeCHUU OTPE3KOB XOP/,
Teopema O MPOM3BEICHUH OTPE3KOB
CEKYIINX, TeOpeMa O KBajpare
KacaTeJIbHOM

Teopema o mpou3BeICHUU OTPE3KOB XOP/I,
TEOpEMA O IPOU3BEAEHUH OTPE3KOB
CEKYIIIUX, TeOpeEMa O KBajpaTe
KacaTeJbHOMI

[IpumeHneHne TEOpEM B pELICHUU
reOMEeTPUYECKUX 3a7a4

[IpuMeHeHne TeopeM B peleHnun
reOMETPUUYECKUX 3a7a4

IIpumeHneHne TEOpEM B pELICHUH
reOMEeTPUYECKUX 3a7a4

KonTponbhast padota no teme
"ITpeoOpa3oBanue nogodus. Merpuueckue
COOTHOIIEHUS B OKPY>KHOCTH"
Onpenenenre BeKTopoB. u3ndeckuii u
TFE€OMETPUUYECKUI CMBICI BEKTOPOB
CrnosxeHue 1 BBIMUTAHUE BEKTOPOB,
YMHOKE€HUE BEKTOpa Ha YUCIIO
CrnosxeHue 1 BBIMUTAHUE BEKTOPOB,
YMHOKE€HUE BEKTOpa Ha YUCIIO
CrnosxeHue 1 BBIYUTAHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YHUCIIO
Pa3noxxeHne BekTopa 1o 1BymMm
HEKOJUJIMHEApHBIM BEKTOpaM
Koopaunats! BekTopa

CkansipHO€ ITPOU3BEIEHNE BEKTOPOB, €T0
MIPUMEHEHHE JUI HAXOXKACHUS JUIMH U
YTJIOB

bubnmoreka [{OK https://m.edsoo.ru/8a14406e

bubnmoreka [{OK https://m.edsoo.ru/8al441a4

bu6mmoreka LIOK https://m.edsoo.ru/8al442da

bubmuoreka [{OK https://m.edsoo.ru/8a143f06

bubnuoteka L{OK https://m.edsoo.ru/8al443fc

bubmuoteka [{OK https://m.edsoo.ru/8a144578

bubmuoteka [{OK https://m.edsoo.ru/8a1447a8

bubmuoteka [{OK https://m.edsoo.ru/8a144960

bubnuoteka [{OK https://m.edsoo.ru/8al44a8c

bubmuoreka [{OK https://m.edsoo.ru/8a144d52

bubmuoteka [{OK https://m.edsoo.ru/8al44fbe

bubmuoreka [{OK https://m.edsoo.ru/8a14539¢c



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
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

34
35
36
37
38
39

40
41
42

43

44

45

46

47

48

49
50
51
52
53
54

CkansipHOE TPOU3BEACHUE BEKTOPOB, €TO
MPUMEHEHHE JJIs1 HAXOXKICHUS JUTHH U
YIJI0B

Pemenne 3aaa4 C IOMOIIIBIO BEKTOPOB
Pemenne 3aaa4 ¢ IOMOIIIBIO BEKTOPOB

[TpumeHeHne BEKTOPOB ISl PEILICHUS
3a1a4d GU3NKU

KontponbHas padota mo teme "Bektopsr”
JlexkapTOBbI KOOPINHATHI TOYEK Ha
IIJIOCKOCTH

VYpaBHeHHE NPAMON

VYpaBHeHHE NPAMON

YpaBHEHHE OKPYKHOCTH

Koopaunatsl TOuEK niepecedeHus
OKPY’KHOCTH U IIPSIMOU

Meroa KOOpAUHAT NPH PELICHUN
rE€OMETPUUYECKUX 3a/a4, IPAKTUYECKUX
3ajau

Meroa KOOpAMHAT NPH PELICHUN
TreOMETPUUYECKUX 3a/a4, IPAKTUYECKUX
3aja4

Meroa KOOpAUHAT NPH PELICHUN
TreOMETPUUYECKUX 3aa4, IPAKTUYECKUX
3aja4

Kontponbnas padota mo teme "JlekapToBbI

KOOPJAMHATHI Ha TJIOCKOCTH"

HpaBI/IHBHI)IG MHOI'OYIrOJIbHUKH,
BBIYHMCJICHUEC UX JJICMCHTOB

Uucno n. [[nHa OKpyKHOCTH
Uucno n. [[nvHa OKpyKHOCTH
JlnvHa 1yru OKpy»KHOCTH
Pannannas mepa yria

[Inomane kpyra, CeKTOpa, CErMEHTa
[Inomane Kpyra, CEKTOpa, CErMEHTa

R R R R R R R R R

-

e el e

bubmuoreka I{OK https://m.edsoo.ru/8a14550e

bu6mmoreka LIOK https://m.edsoo.ru/8al44c3a
bu6mmoreka LIOK https://m.edsoo.ru/8a1458c4

bu6mmoreka LIOK https://m.edsoo.ru/8a145b08

bu6mmoreka LIOK https://m.edsoo.ru/8al45c48

bu6mmoreka LIOK https://m.edsoo.ru/8al4635a

bubmuoreka [{OK https://m.edsoo.ru/8a146620

bubmuoreka [{OK https://m.edsoo.ru/8al46e0e

bubnuoteka [{OK https://m.edsoo.ru/8al46fda

bubmuoreka I{OK https://m.edsoo.ru/8a1472c8
bubmuoreka [{OK https://m.edsoo.ru/8al14714c

bubmuoreka [{OK https://m.edsoo.ru/8al4714c
bubmuoteka [{OK https://m.edsoo.ru/8a147426
bubnuoteka [{OK https://m.edsoo.ru/8a147750



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

55
56
57
58
59
60

61

62

63

64

65

66

67
68

[Tnomane kpyra, cekTopa, cerMmeHTa
[ToHsiTHE O NBUKEHUU TNIOCKOCTH
[TapannensHbIN IEpEHOC, TOBOPOT
[TapannensHbIN IEpEHOC, TOBOPOT
[TapannenbsHbIi IEPEHOC, TOBOPOT
[TapannenpHbIi IEPEHOC, TOBOPOT
IIpuMeHeHne NBUKEHUI IIPU PELLIEHUH
3a1a4y

Kontponbnas padota "[IpaBuiibHbIe
MHOTOYTOJBHUKHU. OKPY>KHOCTb.
JBrkeHus ni1ocKocTu"

[ToBTOpeHME, 0000MIIEHNE,
cucreMarusanus 3HaHui. Msmepenue
Tr€OMETPUUYECKUX BEIUYUH. TpeyroabHUKN
[ToBTOpeHue, 06001EeHNE,
cuctemarusanus 3HaHui. [lapamnensHeie u
MePIEHIUKYIISIPHBIC TTPSIMbIE
[ToBTOpeHue, 06001eHNE,
cucreMaTtu3anus 3HaHu. OKpYKHOCTb U
Kpyr. ['eomerprueckue nocTpoeHus. Y sl
B OKPY>KHOCTHU

[ToBTOpenue, 06061IeHNE,
cucTemMaTu3anus 3HaHuil. Brincanueie u
ONMMCaHHBIE OKPYKHOCTHU
MHOT'OYTOJIbHUKOB

Wrorosas koHTpoJsibHAs paboTa
[ToBTOpenue, 06o01IIEHNE,
CUCTEMaTHU3alus 3HAaHUH

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

e e e

68

bu6mmoreka IIOK https://m.edsoo.ru/8al47750
bu6mmoreka IIOK https://m.edsoo.ru/8al47c82
bu6mmoreka LIOK https://m.edsoo.ru/8al47f16
bu6mmoreka LIOK https://m.edsoo.ru/8al47f16

bubnmoreka [{OK https://m.edsoo.ru/8a1480e2

bubnuoteka [{OK https://m.edsoo.ru/8a148524

bubmuoteka [{OK https://m.edsoo.ru/8a148650

bu6mmoreka IIOK https://m.edsoo.ru/8a148920



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

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVI1 YYHEHUKA

1. Maremaruka. I'eomerpus: 7-9-¢ knaccei6 6a30BbIi ypoenb: yaeouuk / JI.C. Aranacsn, C.b.
Kanomues [u mp.]. — 15-e u3z., crep. Mocksa: [Ipoceemenue, 2024. — 416 c.: ui.
ISBN 978-5- 09-111167-5

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA
1. Marematuka. ['eomerpust : 7—9-e kaccel : 6a30BbI YPOBEHb : METOJUYECKOE TTOCOOHUE K
npeaMeTHOM TuHuN yueOHuKoB 1o reomerpun JI. C. Atanacsina, B. @. byrysosa, C. b., Kagomiesa
u ap./ — 2-e u3n., crep. — Mocksa : [Ipocsemnienue, 2023 — 48 c.
ISBN 978-5-09-108880-9.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
OnekrponHas ¢popma yueonuka https://djvu.online/file/d8fj2RT2dnEaH

Oo6pasoBarenbHas wiathopma: https://rus-oge.sdamaia.ru/ , https://time4math.ru/oge



https://djvu.online/file/d8fj2RT2dnEaH
https://rus-оge.sdamgia.ru/
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