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MHNOACHUTEJBbHASA 3AIITUCKA

I'eomeTpus Kak OJMH U3 OCHOBHBIX Pa3[€JIOB IIKOJIbHOM MAaTeMAaTUKU, UMEIOLIUN CBOECH LIEIIbIO
oOecreynTh M3y4eHHE CBOWCTB M pa3MepoB (QUIyp, UX OTHOLIEHUH M B3aWMHOE pACIOJIOKEHHUE,
ONMPAETCs. Ha JIOTMYECKYIO, JOKA3aTENIbHYIO JIMHUIO. L[EHHOCTh M3y4eHHs IeOMETpUM Ha YpPOBHE
OCHOBHOr0 0011ero oOpa3oBaHMs 3aKiIIO4aeTcs B TOM, YTO OOYYalOIIMHCS YYHUTCS MPOBOIUTH
JIOKa3aTeNIbHbIE PACCYXAECHHS, CTPOUTH JIOTMUECKHE YMO3AKIIOUEHHUS, JO0Ka3blBaTh HWCTHHHBIE
YTBEP)KICHUSL U CTPOUTH KOHTPIPUMEDPHI K JIOKHBIM, IPOBOJUTH PACCYKICHHUS «OT IPOTHBHOIO»,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpATHBIE YTBEPKICHHUS.

Bropoil nenpr0 H3ydeHHs T€OMETPUM SIBISIETCS HWCIIOJIb30BAaHME €€ KaK HMHCTPYMEHTA IpHU
pelIeHUN KaK MaTeMaTU4YECKHUX, TaK M IPAKTUYECKHUX 3a7ad, BCTPEUYAIOIIMUXCA B PEAJIbHOU >KU3HU.
OOyuaromuiicsi 10KEH HAyIUThCsl ONPEAETUTh T€OMETPHUECKYIO0 (GUTypy, OMUCATh CIIOBAaMH JJTaHHBIN
4epTEK MM PHUCYHOK, HAaWTH IUIOIAAb 3E€MENBbHOTO Yy4YacTKa, paccuuTaTb HEOOXOJUMYIO UIMHY
OIITOBOJIOKOHHOT'O Ka0els Wiu TpeOyeMble pa3Mepbl rapaxa JJisi aBTOMOOMIIS. DTOMY COOTBETCTBYET
BTOpas, BBIUMCIMTENIbHAS JIMHUA B H3y4yeHUM reomeTpuu. llpm pemeHun 3agad NpakTHUECKOIO
XapakTepa OOydYaloUIMHCA Y4YUTCA CTPOUTh MaTEMaTHYECKHE MOJENIN pealbHbIX KU3HEHHBIX
CUTYaLMii, IPOBOJUTH BBIYUCIIECHUS U OLICHUBATh aJ€KBATHOCTD IIOJYYEHHOT O PE3YJIbTATA.

KpailHe BaxxHO mNOAYEPKMBATH CBA3M T'EOMETPUM C JAPYrMMU Y4YeOHBIMH IPEIMETaMHU,
MOTHBUPOBATh HCIIOJIB30BATh OMPEICICHUS] TE€OMETPHUECKUX (DUTYp W MOHATUH, TEMOHCTPHUPOBATH
IIPUMEHEHHE IMOJYYEHHBIX YMEHHUM B (U3MKEe M TeXHHMKE. DTU CBSI3U Haubojee SpKO BUIHBI B TEMax
«BexTops», « TpUroHOMeTpUYECKrEe COOTHOMIEHU Y, «MeTon koopauHat» U «Teopema [Tudaropay.

VYuebublii kypc «l'eoMeTpusi» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKAHUSA:
«["eomerpuueckne GUrypbl U UX CBOWCTBaY, «VI3MepeHHEe Te€OMETPHUECKUX BEIUYUH», «JeKapTOBBI
KOOP/AMHATBHI Ha INIOCKOCTHY, «BekTophl», «/IBrkeHus miockoctuy, «IIpeodbpazoBanus nonodus».

Ha n3yuenune yueGHOro Kypca «I'eomerpusi» otBogutcsa 204 gaca: B 8 kimacce — 68 yacos (2 gaca
B HeJeMo), B 9 Kimacce — 68 yacoB (2 yaca B HEJICIIO).



COJAEPKAHUE OBYYEHUA
8 KVIACC

UYerslpéxyronbHuku. Ilapamnenorpamm, ero mnpusHaku M CBOMCTBA. YacTHbIE cCllydau
napasuieNorpaMMoB  (IPSMOYTOJIBHUK, pOMO, KBajpaT), MX IpPHU3HAKM M cBoicTBa. Tpaneuws,
paBHOOOKas Tpameuus, e€ cBoCcTBa U npu3Haku. [IpsmoyronpHas Tpanenus.

Meron ynBoenuss Menuansl. llentpanpHas cummerpus. Teopema Paneca u Teopema o
IIPONOPLIUOHAIIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYTroIbHUKA U Tpaneuuu. LlenTp macc TpeyrosapHuka.

[Tomobue TpeyroapbHUKOB, KO3PduueHT moaodus. I[IpusHaku mOAO0US TPEYrOJHLHUKOB.
[IpumeHeHne nog00Ms IPH PEILICHUH IPAKTUYECKUX 3a/1ad.

CpoiictBa Twromaael reomerpuueckux ¢uryp. Dopmyinasl A IUIOM@AAA TPEYroJbHHKA,
napasuienorpamma, pom6a u tpanenuu. OTHoIEHHE IUIoIaAe moo0HbIX GuUryp.

Beruuciienue mioniaieil TpeyroibHUKOB 1 MHOTOYTOJIFHUKOB Ha KJIETYaTol Oymare.

Teopema Iludaropa. Ilpumenenne Teopemsl [ludaropa npu permeHun NpakTUYECKUX 3a4a4.

CuHyc, KOCHUHYC, TaHI€HC OCTpPOro YyIJla HpsIMOYTOJIBHOTO TpeyrojibHuka. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BrvicanHble ¥ LIEHTpaIbHBIE YIJIbL, YIOJ MEXY KacaTeJIbHOW M XOPAOU. YTIIbl MEXAY XOpJIaMH
U CeKyllMMHU. BnucaHHblE M ONHCaHHBIE YETBIPEXYTOJIBHUKH. B3anMHOE pacrosioKeHHe [BYX
okpykHoctelt. Kacanne okpyxknocreid. O011e KacaTeabHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanreic yrios oT 0 mgo 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
DopMyITbl TPUBEACHHUS.

Pemenne tpeyrompHuKoB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB. PeleHne mpakTHUeCKuX
3a/1a4 ¢ UCIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB M TEOPEMbI CHHYCOB.

[IpeoOpazoBanue noao6us. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpou3BeneHUU OTPE3KOB XOPJ, TEOPEMBI O MPOHU3BEICHHH OTPE3KOB CEKYIIHX,
TeopeMa 0 KBaJipaTe KacaTeIbHOM.

Bektop, nanuHa (MOIynb) BEKTOpa, COHAIMpPABJICHHBIE  BEKTOPHI, MPOTUBOMOJIOKHO
HAITpaBJICHHLIC BEKTOPLI, KOJUIMHECAPHOCTL BEKTOPOB, PABCHCTBO BEKTOPOB, OINICpAllM HAZl BCKTOpaMHU.
PaznoxeHue BekTOopa MO JABYM HEKOJUIMHEapHbIM BekTopaMm. KoopaunaTtsl BekTopa. CkalsipHOE
IMPOU3BCACHUC BCKTOPOB, IPUMCHCHUEC I HAXOXKIACHUA JIJIMH U YI'JIOB.

JlexapToBbl KOOPJIMHATHI HA TUIOCKOCTH. YPaBHEHUS MPSAMON M OKPYKHOCTH B KOOpIMHATAX,
IIEpECEYEHUE OKPYKHOCTEH U MPSAMBIX. MeTO KOOpAMHAT U €r0 IPUMEHEHHE.

[IpaBunbHBIE MHOTOYroNbHUKU. JmMHA OKpyKHOCTU. ['pamycHas W paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH YT OKpYykHOCcTel. [nomans kpyra, cekropa, CErMeHTa.

JIBM>KeHUS TUIOCKOCTH M BHYTPEHHHE CUMMETpuH (uryp (dJIeMEeHTapHble MpEeICTaBICHUs).
[TapannensHbiil nepenoc. [1oBopoT.



INJIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA IPOT'PAMMBbI YYEBHOI'O KYPCA
«'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIbTATHI

JInyHoCTHBIE pe3yJbTaThl OCBOCHHMsS IporpamMmbl  yueOHOro Kypca «['‘eomeTrpus»
XapaKTEePU3YIOTCS

1) narpuornyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K MPOILUIOMY M HACTOSIIEMY POCCUUCKOM MaTeMaTHKH, [EHHOCTHBIM
OTHOIIICHHEM K JIOCTHKEHHUSM POCCHMCKMX MaTEMaTHUKOB U POCCHUHCKON MaTeMaTH4EeCKOW LIKOJIBI, K
WCIIOIB30BAHUIO 3THX JOCTIKEHUM B IPYTrUX HayKaxX U MPUKIATHBIX cepax;

2) rpa:xaaHCcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHHUIO OOS3aHHOCTEH TpaKIaHWHA W pealu3aliid ero IIpas,
MPe/ICTaBICHUEM O MAaTeMAaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHHI,
MpOLEAYp TpaKIaHCKOro 00IlecTBa (HalpUMeEp, BBIOOPHI, ONMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO
ATHUYECKHX MpOoOJieM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHKEHHH HayKd, OCO3HAaHHUEM
BOKHOCTH MOPAJIbHO-3THUUECKUX MPUHIIUIIOB B IEATEIILHOCTH YUEHOTO;

3) Tpy10BO€e BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTHBHOE YYacTHE B PEIICHHMH TNPAKTHYECKUX 3aJad MaTeMaTHUYECKOM
HAIMpPaBIEHHOCTH, OCO3HAaHMEM Ba)XHOCTH MaTEeMaTHUECKOro OOpa3oBaHWs Ha TMPOTHKEHUU Bcee
KU3HM JIJI YCHEHIHOW Mpo¢deCCUOHATBLHON NESITENIbHOCTH U Pa3BUTUEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TMOCTPOCHHEM HHIWBUIAYaJbHOW TPACKTOPUU OOpa30BaHUS U KU3HEHHBIX
TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKoe BOCIIUTAHME:

CIOCOOHOCTBIO K AMOIIMOHATILHOMY M ACTETUYECKOMY BOCIIPUSITHIO MAaTEMaTHYECKUX 0OBEKTOB,
3a/1a4, pelIeHu, pacCyKIEeHUH, YMEHHUIO BUJIETh MAaTEMAaTUUECKIE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 O3HAHMS:

OpUEHTAIMEe B JEATEIHHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX NPEJICTaBICHHA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHs 4YEJIOBEKa, TMPUPOJAbI W  0OIIecTBa, IMOHUMaHHEM
MaTeMaTHYeCKONH HayKH KakK cepbl YeIIOBEUYECKON JAeATeIbHOCTH, STANOB €€ Pa3BUTUS U 3HAYUMOCTHU
JUISl pa3BUTHS NUBHWIN3AIMHU, OBJIAJICHUEM SI3BIKOM MAaTEMaTHKA W MaTEMaTUYECKOW KYJIbTYpOH Kak
CpPEICTBOM TO3HAaHUS MHpaA, OBJAJACHHEM NPOCTEUIIMMH HAaBBIKAMU  HCCIIEJOBATEIBCKOM
NeSITENbHOCTH;

6) ¢usnmueckoe BocnMTaHUe, (POPMUPOBAHHME KYJILTYPbI 310POBbS M 3MOLMOHAJIBHOIO
0/1aronoJryyus:

TOTOBHOCTHIO TPUMEHSTh MaTeMaTHYECKUE 3HAHUS B MHTEpPEcax CBOErO 3J0pPOBbS, BEICHUS
310poBOoro oOpasa >KM3HU (3I0pOBOE MUTaHWE, COATAHCUPOBAHHBIM PEXKHUM 3aHATAA M OTIbIXA,
perynspHas (pu3nueckas akTHBHOCTE), C(DOPMHPOBAHHOCTHIO HABBIKA PEQIICKCHH, IPU3HAHIUEM CBOETO
IpaBa Ha OMKOKY U TAaKOT'o K€ [paBa JAPYroro 4yeaoBeKa;

7) 3K0JIOTHYeCKOe BOCTIMTAHUE:

OpUEHTAIle Ha MpPUMEHEHHE MaTeMaTHYeCKUX 3HaHWM IS pelleHus 3aJad B 00JacTH
COXPAHHOCTH OKpYKaloleh cpeibl, INIAHUPOBAHUSI TIOCTYIIKOB U OIICHKU UX BO3MOXHBIX MOCJIEICTBUI
JUTSL OKpY>KaloIllel cpe/ibl, OCO3HAHMEM TJI00ATBFHOTO XapaKTepa SKOJIOTMUECKUX MpoOsieM U MmyTel ux
pelieHus;

8) ananTanus K U3MEHSAIIMMCS YCJIOBHSIM COUMAJIbHON U IPUPOTHOI Cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSX HEOINPEACIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Y€Pe3 MPAKTUUYECKYIO JI€ATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX JIIOACH,
npuoOpeTaTh B COBMECTHOM ACSATEIHPHOCTA HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUN U3 OIBITa APYTHX;

HEO0OXOMMOCThIO B (POPMUPOBAHWU HOBBIX 3HAHWUN, B TOM 4YHcle (OPMyTUpOBATH WUJEH,
MOHSTHSA, TUIOTE3bl 00 OOBEKTaX M SBJICHHUSAX, B TOM YHCJE paHEe HEW3BECTHBHIX, OCO3HABATh
NneUIUTHI COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, MJIaHUPOBATH CBOE Pa3BUTHUE;



CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIHIO, BOCTIPUHHMATh CTPECCOBYIO CUTYAIIUIO KaK

BBI30B, TpPEOYIOUIM KOHTPMEp, KOPPEKTUPOBaTh INPUHMMAEMble pEIICHUS ¢  JEHCTBHS,
(bopMyInHpOBaTh U OLIEHUBATH PUCKH U MOCIEJCTBUS, (POPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATbBI

ITo3naBaTebHBbIC YHHBeEPCAJIbHbIC YUYeOHbIE el CTBHUS

ba3oBble Jornyeckue aeiicTBus:

BBISIBJISITH M XapaKTEpPHU30BaTh CYIIECTBEHHbIE NPHU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUM MeXNy TMOHATHSIMH, (OPMYIUPOBATH OIpPENEICHUs MOHATHH,
yCTaHABIMBATh CYLIECTBEHHBIM NpU3HAK KIAacCU(UKALUU, OCHOBaHUS sl 00OOIIEHUS U
CPaBHEHMSI, KPUTEPUH ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHMMATh, (OPMYJIHMpOBaTh M INPeoOpa3OBbIBATE CYXKACHUA: YTBEPAWUTENbHBIE U
OTpHLIATENIbHBIC, €TMHIUYHBIE, YACTHBIE U 00IIUE, YCIOBHBIE;

BBIABIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTUBOpedMs B (hakrax,
JNaHHBIX, HAOMIONEHUSAX M YTBEPXKACHUAX, MpeularaTb KPUTEPUM JUIS  BbISBICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUIL;

JeNaTh BBIBOJABl C MHCIOJNb30BAHMEM 3aKOHOB JIOTHKH, JCIYKTHMBHBIX M WHIYKTHBHBIX
YMO3aKI4YEHUH, yMO3aKIOUEeHUH 110 aHAJIOTUH;

pa3dupaTh q0Ka3aTeIbCTBA MATEMAaTHUYECKUX YTBEPXKIACHMU (MpsIMBbIE M OT IMPOTHUBHOTO),
IIPOBOJUTh CAMOCTOSITENIbHO ~ HECJIOKHBIE — JTOKa3aTeIbCTBA MaTeMAaTU4YEeCKUX (aKToB,
BBICTPAWBaTh AapryMEHTALMIO, MPUBOAUTH NPUMEpPbl M KOHTPIPUMEPHI, O0OOCHOBBIBATH
COOCTBEHHBIE PACCYXKICHUS;

BbIOMpaTh croco0 pemieHus yueOHOoM 3amaun (CpaBHUBATh HECKOJIbKO BapHUAHTOB pPEILIEHUS,
BbIOMpPATh HanboJee MOIAXOASIIUI ¢ YIETOM CaMOCTOSITEIBHO BBIACICHHBIX KPUTEPHEB).

Bba3oBble uccienoBaTeabcKue AeiicTBUS.

UCIOJB30BAaTh BOMPOCHI KaK HCCIIENOBATEIbCKANA WHCTPYMEHT IO3HAHUS, (OPMYIHPOBATH
BOINPOCHI, (DUKCHUPYIOIIME MPOTUBOpPEYHE, NPOOJIEMy, CaMOCTOSTEIBPHO YCTaHABIHMBAThH
HCKOMOE€ U JaHHOC, q)OpMI/IpOBaTI) runoTe3y, apryMCHTUPOBATH CBOIO IMTO3UI[UIO, MHCHHC,
MIPOBOAMTH MO CAMOCTOSTENIFHO COCTABIIEHHOMY TJIAHY HECTIOKHBIN SKCIIEPUMEHT, HEOOIBIIIOE
WCCIICZIOBAaHUE T10 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYECKOro OOBEKTa, 3aBUCUMOCTEH
00BEKTOB MEX]y CO00ii;

CaMOCTOSITENNILHO (OPMYIHUPOBAaTh OOOOILIEHUS W BBIBOJABI IO pPe3ydbTaTaM MPOBEIEHHOTO
HAOJIFO/ICHUS, HUCCIICIOBAHUS, OIICHUBATH JJOCTOBEPHOCTH TOJYYCHHBIX PE3yJIbTAaTOB, BBIBOOB
# 00001IEHNH;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpPOIlecca, a TAKKE BBIABHTATh MPEATIOIOXKEHHUS O €ro
Pa3sBUTHUU B HOBBIX YCJIOBUSX.

PabGora ¢ undgopmaumeii:

BBIIBISITH HEAOCTATOYHOCTh W M30BITOYHOCTh MH(OpMAIMHU, AAHHBIX, HEOOXOIUMBIX IS
peleHus 3a/1a4H;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMAaTU3UPOBaTb M HHTEPHPETUPOBATH HHGPOPMALIHIO
Pas3IMYHBIX BUIOB U GOPM IPEICTABICHNUS;

BBIOMpaTh (opMy mpenacTaBieHHs WHPOPMALMK M WIIIOCTPUPOBATH pELIaeMble 3aJauu
CXeMaMHu, JuarpaMMaMy, HHOM rpauKoil 1 X KOMOMHALIUSIMH;

OLIEHUBATh HANEKHOCTh HWHPOPMALNUU IO KPUTEPHSIM, TNPEIIOKEHHBIM YUUTEIEM HWIH
c(OpMyYIHPOBaHHBIM CAMOCTOSTENHHO.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJIbHbIC yqeﬁm)le aeficTBUS:

BOCIIPUHMMATh U (HOPMYIHPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBUSMH W LEISIMH
o0IIeHus, SICHO, TOYHO, TPAMOTHO BBhIpa)kaTh CBOIO TOYKY 3PEHHsI B YCTHBIX M IMUCHMEHHBIX
TEKCTaxX, JaBaThb MOSICHEHHS IO XOAY pEIIeHHs 3a7adyd, KOMMEHTHUPOBATH MOJIYYEHHBII
pe3yJbTarT;



e B Xoie OOCYXICHHUS 3aJaBaTb BONPOCHI IO CYIIECTBY OOCYXIAaeMOH TEMBI, MPOOJIEMBI,
pemaemMoi 3a/1a4M, BBICKa3bIBaTh WU, HAIlEJIEHHBIC HA TIOUCK PEIICHUs, COTIOCTABISTH CBOU
CYXICHHUS C CY)KICHUSMH JIPYTUX YYaCTHUKOB UAJora, 0OHapyKMBaTh Pa3inuue U CXOJCTBO
MO3UIINH, B KOPPEKTHOU popme GopMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS,

® [PEACTABIATH pE3YJAbTaThl pELICHHs 3a/JayH, SKCIEPUMEHTa, MCCIEOBAaHUs, IPOEKTa,
CaMOCTOSTENIFHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Y4YETOM 3aJad IPE3CHTalud |
0COOEHHOCTEN ayAUTOPUH;

® TIOHMMaTh M HCIOJB30BaTh MPEHMYIIECTBA KOMAHAHOW W WHAWBUAYaJIbHOH pabOTHI MpH
peleHnn yaeOHbIX MaTeMaTHYECKUX 3a/1ay;

® [pPUHUMATH IIeJIb COBMECTHOH JESTEIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOU
paboTbl, pacmpeneniaTb BUAbI padoT, JOTOBapuBaThCs, OOCYXIaTh IMPOLECC MU pPEe3yJbTar
paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

® y4yacTBOBaTh B TPYNNOBHIX (hopMax paboTel (0OCykaeHHs, OOMEH MHEHHSIMH, MO3TOBBIC
IITYpMBI U JIpYTHE), BBIIOJIHATH CBOIO YacTh PaOOTHl M KOOPAMHUPOBATH CBOM JEHCTBUS C
JIPYTUMH 4WIEHAMH KOMAaH/bI, OIIEHMBATh KAayeCTBO CBOEr0 BKJIaJa B OOLIUHM MPOAYKT IO
KpPHUTEpUSIM, CHOPMYIUPOBAHHBIM YJaCTHUKAMH B3aUMO/ICHCTBHSI.

PerynsaiTuBHbBIC YHHBepCaJbHbIC y4eOHbIe AeliCTBUS

Camoopranusanus:
® CaMOCTOATENBHO COCTaBJATH IUIaH, aJrOPUTM DPELICHMs 3aJaud (WM €ro 4acTh), BHIOMpAThb
crnoco0 pewmeHUss € Y46TOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATH BAPHAHTHI PEUICHUN C yUETOM HOBOM MH(OPMAIIHH.
CaMOKOHTPO/Ib, JMOLIMOHAIbHBIH HHTEJIEKT:
e BIAJETh CIOCO0AMH CaMOIPOBEPKH, CAMOKOHTpOJISA IIpoliecca M pe3yjibTaTa pelleHus
MaTeMaTHYECKOH 3a7auH;
® IIpeABUAETH TPYOHOCTH, KOTOpPBIE MOIYT BO3HHUKHYTb IIPM PEIIECHUM 3aJa4d, BHOCHUTb
KOPPEKTHBBI B JEATEIHHOCTH HAa OCHOBE HOBBIX OOCTOSITENIBCTB, HAMJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEN;
® OIICHMBAaTh COOTBETCTBHE pE3yJbTaTa JAESATENBHOCTH TIIOCTABICHHONW LEJIH W YCIOBUSM,
OOBSICHATH MPHYUHBI JOCTHM)KCHUS WM HEIOCTHKCHUS IIEJH, HAXOAUTh OLIMOKY, /1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xoHIy 00yueHus B 8 Ki1acce 00ydJaronuiics MOIyYHT CISAYIONINE IPEIMETHBIE PE3yIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BHJbI YETHIPEXYTOJIBHUKOB, WX JJIEMEHTHI, I[OJb30BaTbCid UX
CBOMCTBAMH IIpHU pCUHICHUH IT'COMETPUUCCKUX 3aaaY.

[IpumeHATh CBOMCTBAa TOYKHM MEpeceueHHss MEJUaH TPEyrojbHHUKA (LIEHTpa Macc) B pEIeHUH
3ajad.

Bnaners moHsATHEM CpelHEW JIMHUM TPEYroJbHUKA U TpalelUH, IPUMEHSATb UX CBOMCTBA IIPU
pemieHun  reoMerpudeckux  3axad. llome3oBatecs  Teopemon @ Qaseca M TEOpeMOM O
IIPONOPLUUOHAIIBHBIX OTPE3KAX, IPUMEHATD UX JJI PEIICHUS IPAKTUYECKUX 3a1a4.

[IpuMeHATh MpU3HAKU [TO100MS TPEYTOJIbHUKOB B PELICHUH T€OMETPUYECKHUX 3a/1a4.

ITonw3oBatbest Teopemoii Iludaropa nnst peuieHUs reoMeTpUYecKHMX M MPAKTHUECKUX 3a71ad.
CTpOI/ITI) MAaTEMAaTUYCCKYI0O MOJCJIb B IMPAKTHYCCKUX 3aJadax, CaMOCTOATCIIbHO [€JIaTb T-ICpTé)K n
HaXOJUTh COOTBETCTBYIOIINE JJINHBI.

Bnagerp mnoHATHAMU CHHyca, KOCHHYCAa M TaHI€HCa OCTPOro yrjia MpsSMOYroJbHOTO
TpeyroibHHKa. [[o1630BaThCs 3TUMU NOHATUSAMH U1 PEILICHUS IPAKTUYECKUX 3a1ad.

Bbruncnsate (pa3nuyHbIMU crioco0aMu) IUIOIIAb TPEYTOJbHMKA U IUIOMIAJM MHOTOYTOJIbHBIX
¢uryp (monp3ysAch, TIe HEOOXOANWMO, KaJbKyasITopoMm). [IpUMeHSATh NOJy4YeHHblE YMEHHsS B
IMPAKTUYCCKHUX 3aJjavyax.



Brnaners NOHATHSAMU BIMCAHHOTO M LEHTPAIBHOIO YIJla, UCIOIb30BaTh TEOPEMBI O BIMCAHHBIX
yriax, yriax Mexay XopAamH (CEKYLIIMMH) W yIJIe MEeXIy KacaTelbHOW M XOpIOH NMpH pelIeHuu
reOMEeTPUYECKUX 3a]1ay.

Bnaners TOHSATHEM ONHMCAHHOTO YETHIPEXYrOJbHHUKA, MPUMEHSATh CBOWCTBA OINHUCAHHOTO
YeThIpEXYTroJbHUKA IIPH PELLICHUH 3a/au.

[IpuMeHsTh MOTydYeHHBIE 3HAHHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE MOJENH JAJs 3a7ad
peasbHONM KM3HM M IPOBOAMTH COOTBETCTBYIOIIME BBIUMCIEHUS C IIPUMEHEHHEM Ioxolus u
TPUTOHOMETPHUH (TIOJIB3YSICh, T1Ie HEOOXOMMO, KAIbKYISITOPOM).

K koH1y 00y4eHus B 9 kiaacce oOydaroImuiics MoJIyduT CIe1yIoLue peIMETHbIE Pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKHUE (YHKIIMU OCTPBIX YIJIOB, HAXOAUTh C MX TOMOIIBIO PAa3JINYHbIC
3JIEMEHTHI MIPSIMOYTOJIBHOTO TPEYroJbHUKA («pellieHre NPSIMOYTOJIbHBIX TPEYrolbHUKOBY»). Haxoauts
(c MOMOIIIBIO KaTbKYIIATOPA) JUTMHBI U YTIIBI U1 HETA0JIMYHBIX 3HAYCHUH.

[Tonw3oBatbess GpopMysiaMu NPUBEACHHUSI M OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM IS
HAXOXKJICHHUS COOTHOMICHUI MEXTy TPUTOHOMETPHUYECKUMH BEITHUYNHAMH.

Vcnonb30BaTh TEOpPEMbl CHHYCOB M KOCHUHYCOB JUISI HAaXOXKACHUS pa3iIM4YHBIX 3JIEMEHTOB
TPEYTOJIbHUKA («PEIICHUE TPEYTOIbHUKOBY), IPUMEHSATh UX MPH PEIICHUHN IeOMETPUIESCKHX 3a/1a4.

Brnaners mnonsTHsMu npeoOpa3oBaHUs MOJ00US, COOTBETCTBEHHBIX 3JEMEHTOB MOJO0OHBIX
¢uryp. Ilonp3oBaThcsi CBOWCTBAMHU TOJOOUS TPOHM3BOJIBHBIX (QHUTYp, YMETh BBIYUCIATH JUTUHBI U
HaXOJUTh YIJIbl y MOA00HBIX (uryp. [IpuMeHsaTs cBoiicTBa Mo100Ms B MPaKTHUECKUX 3a/ladyax. Y MeTh
MIPUBOIUTH IPUMEPHI IOJJOOHBIX (GUTYDP B OKPY’KAIOIIIEM MHUPE.

[Tonp3oBaTbcss TeOpeMaMu O TMPOU3BEICHUHM OTPE3KOB XOpJ, O MPOM3BEACHHUU OTPE3KOB
CEeKYIIHUX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThCcsl BEKTOPaMM, IOHUMATh UX T€OMETPUUECKUN U (PU3UYECKHI CMBICI, IPUMEHSTh UX
B pEIIEHUH TeOMETpHUYEeCKUX M (pru3mueckux 3anad. [IpuMeHsTh CKaIsIpHOE MPOU3BEICHHE BEKTOPOB
JUIS HAXOKICHUS AJIUH U YTIIOB.

[Tonp30BaThCs METOAOM KOOPAWHAT HA TUIOCKOCTH, IPAMEHSTH €T0 B PEIIEHUH T€OMETPUICCKUX
Y MIPAKTUYECKUX 3a/1ad.

Brnanets TOHATHUSAMH TPaBWIBHOTO MHOTOYTOJBHHUKA, JJTMHBI OKPYKHOCTH, JUJTMHBI IyT'H
OKPY>KHOCTH M paJMaHHON Mepbl YIia, yMETh BBIYHCIATH IJIOLIAb Kpyra u ero yacteil. [IpumeHsTH
MOJTy9YCHHBIC YMEHUS B MPAKTHUECKUX 3aauax.

Haxonute ocu (WM UEHTPBI) CUMMETPHUH (QUIYp, HPUMEHSTHh JBHKEHUS IJIOCKOCTH B
MPOCTEUIINX CITydasix.

[IpuMeHsTh MoydYeHHBIC 3HAHHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHUE MOJENH IS 3a7a4
peasbHOM KHM3HM M TPOBOAMTH COOTBETCTBYIOIIME BBIYMCICHHS C NPUMEHEHHUEM MOAOOMS MU
TPUTOHOMETPUYECKHUX (PYHKIUH (OJIB3YSCh, TJIe HEOOXOIUMO, KAJIBKYISITOPOM).



8 KUIACC

KonnyecTBo yacoB DJIEeKTPOHHBIE
o HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne i/ IpOrpaMMET Beero KoﬁnTpom,m,le Hpﬁaanqecmle 06paz0BATEIBHbIC
padoThI padoTbI pecypes
. bubmuorexa [IOK
. HeTbpexyrombHmKH 12 . https://m.edsoo0.ru/7f417e18
2 ponaptORATILN OTpeska, noToGe 15 ) BuGmorexa LIOK
porioph P - TTOA https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
3 pestoaos n Mroroyr o i 14 ) buGmorexa LIOK
peyr o P https://m.edsoo.ru/7f417e18
[Tnomanu nonoO6HbIX GUryp
4 Teopema Iudaropa u Hayana 10 1 bubnuorexa [LIOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYTibl B OKpY>KHOCTH. Brincanusie u
5 OMHMCAHHBIC YETHIPEX YT OJIbHUKH. 13 1 bubmmoreka [JOK
Kacarenbhbie kK okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEHN
N but6mmoreka [JOK
6 Tosropenue, 0dobmenme snanmi 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KonnyecTBo yacoB DJIEeKTPOHHBIE
o HaumeHoBaHMe pa3/iesioB U TeM (uudposbie)
Ne i/ ——— Beero KOﬁHTpOJILHbIe I'IpﬁaKTuqecxne 06pa3oBaTETbHbIE
padoThI padoThI pecypesI

1 Tpuronomerpus. Teopembl KOCUHYCOB 1 16 1 bubmmorexa LIOK
CHHYCOB. PelieHue TpeyroisHHKOB https://m.edsoo.ru/7f41al2c

2 [IpeoOpazoBanue momoous. Merpuyeckue 10 1 bu6mmoteka [IOK
COOTHOIIICHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c

but6mmoreka [JOK
3 Bexcropst 12 ! https://m.edsoo.ru/7f41al2c

4 JlexapToBbI KOOPAMHATHI HA TUNIOCKOCTH 9 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41al2c

;| T momomu s | B 10K
by HHals Kpyrd. https://m.edsoo.ru/7f41al2c

Boeruucnenue mioniaaeit

bubnaunorexa LIOK
6 JBHOKCHIS TI0CKOCTH 6 https://m.edsoo.ru/7f41al2c

7 [ToBTOpenue, 06001IeHNE, CHCTEeMAaTU3aIUs 7 5 bubnaunorexa LIOK
3HaHUM https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'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
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MYHUIUITAJIBHOE BIO/’KETHOE OBIIEOBPA30OBATEJIBHOE YYPE/KIAEHUE
I'OPOJA KEPYM PECIIYBJIMKH KPBIM «IIIKOJIA Ne 13»

COI'JTACOBAHO YTBEPXIEHO:
3am.nupekTopa o YBP Hupexrop MBOY r.Kepuu PK
MBOY r. Kepun PK «Illkona Ne 13» «IIxoma Ne 13»

Mumoxunna C.A. Menemmnkosa H.A.
«31» aBrycra 2023r. [Ipuxaz Ne 344

«31» aBrycra 2023r.

KAJIEHJAPHO-TEMATHYECKOE
IIVTAHUPOBAHUE

10 reoMeTpuu
Ha 2023/2024 y4eOHbIii roa

[IpeameTHas 06acTh: MaTeMaTHKa U HHQOPMATHKA
Kaace: 9
KomnuuecTBo yacoB: Bcero 68 vaca; B Henmelnro 2 yaca,

[TImanupoBaHme COCTABIEHO HA OCHOBE paboueil mporpamMmsl 1Mo anredpe mms 8-9 kIaccoB OCHOBHOTO
obmero oopazoanus B cooTBeTcTBUU ¢ DOIT (mpukaz Ne 328 ot 31.08.2023r.)

Paccmotpeno Ha 3aceganuu [1IMO
ITpoToxon Ne 1 ot 31.08.2023r.
PykoBoautens [LIMO

bo6pos P.B.

r. Kepus 2023



Ne Koppekru-
ypoka Paznen nporpammer/Tema ypoka Jlata | poBKa f1aThI
o MIPOBEACHUS
TUIaHy ypoka
1. OnpeneneHue TPUrOHOMETpUYEeCKUX QyHKIM yrioB ot 0° 1o 180° 4.09
2. DopMmyIbl IPUBENECHUS 6.09
3. Teopema KOCHHYCOB 11.09
4. Teopema KOCHHYCOB 13.09
5. Teopema KOCHHYCOB 18.09
6. Teopema crHyCOB 20.09
7. Teopema crHyCOB 25.09
8. Teopema cHHYCOB 27.09
9. HaxosxneHnue 1yiiH CTOPOH W BEJIMYWH YIIIOB TPEYTOJILHUKOB 2.10
10. Pemenne TpeyroasHUKOB 4.10
11. Pemenne TpeyroasHUKOB 9.10
12. Pemenue TpeyroapHUKOB 11.10
13. Pemenue TpeyroipHUKOB 16.10
14. [IpakTHyeckoe MPUMEHEHNE TEOPEM CHHYCOB H KOCHHYCOB 18.10
15. [IpakTHUeckoe NPUMEHEHNE TEOPEM CUHYCOB U KOCUHYCOB 23.10
16. KonTponbhas pabora no teme "Penienue TpeyroibHUKOB" 25.10
17. [lonsiTue o npeoOpa3zoBaHUM OO0 8.11
18. COOTBETCTBEHHBIC 3JICMEHTHI IIOJJOOHBIX (QUTYD 13.11
19. COOTBETCTBEHHBIE JIEMEHTHI MTOAOOHBIX PUTYD 15.11
20. Teopema 0 mpoU3BeICHNN OTPE3KOB XOPJ, TEOpeMa O MpOM3BEaCHNN 20.11
OTPE3KOB CEKYIIUX, TEOpEeMa O KBaJpaTe KacaTeIbHOU
21. Teopema o mpOM3BEICHNHU OTPE3KOB XOPJI, TEOPEMa O MPOU3BEACHUN 2911
OTpPE3KOB CEKYIIHX, TeOpeMa 0 KBaJpaTe KacaTelbHOU '
22. Teopema o mpou3BeIeHUN OTPE3KOB XOP/, TeOpeMa O NMPOH3BE/ICHNN 2711
OTPE3KOB CEKYIINX, TeOpeMa O KBaJpaTe KacaTeIbHOM
23. [IpuMeHeHne TeopeM B pelIeHUH FTeOMETPHUECKHX 3a]a4 29.11
24, [IpumeHeHne TeopeM B peIICHUH T€OMETPUUYECKHX 3a/1a4 4,12
25. [IpumeHeHne TeopeM B peIICHUN T€OMETPUUYECKHX 3a/1a4 6.12
26. KonTponbnas pabota no teme "[IpeodbpazoBanue momoodus. 11.12
MeTtpudeckrne COOTHOIIEHHUS B OKPY>KHOCTH" '
27. Onpenenenuie BEKTOpoB. PU3NYECKUN U T€OMETPUUECKHM CMBICIT 13.12
BEKTOpOB
28. CrnosxeHue ¥ BBIYMTaHHUE BEKTOPOB, YMHOKEHHE BEKTOPA HA YHCJIO 18.12
29. CrnosxeHue ¥ BBIYMTaHHUE BEKTOPOB, YMHOKEHHE BEKTOPA HA YHCJIO 20.12
30. CrnosxeHue ¥ BBIYMTaHHUE BEKTOPOB, YMHOKEHHE BEKTOPA HA YHCIIO 25.12
31. Pa3nioxeHne BEeKTopa 1o JIByM HEKOJUIMHEAPHBIM BEKTOPAM 27.12
32. KoopauHaTsl BeKTOpa 10.01
33. CkaJiipHOE MTPOU3BEICHUE BEKTOPOB, €T0 IIPUMEHEHUE JIJIS 15.01
HAXOXKJCHHS JUIMH U YIJIOB
34. CkasiipHO€ ITPOU3BEIEHNE BEKTOPOB, €70 IPUMEHEHHE IS 17.01
HaXOK/ICHUs JUTMH U YTIIOB
35. Pemenue 3aga4 ¢ mOMOIIBIO BEKTOPOB 22.01
36. Pemienue 3aa4d ¢ noMoIIbIO BEKTOPOB 24.01
37. [IpuMeHeHHne BEKTOPOB IS pelieHns 3aad GU3UKU 29.01
38. KonTponbaast pabora o teme "Bekropsr” 31.01
39. JlexapTOBbI KOOPJIMHATHI TOUEK HA IJIOCKOCTH 5.02
40. YpaBHeHue npsMon 7.02
41. YpaBHeHHe npsiMoii 12.02




42. YpaBHEHHE OKPYKHOCTHU 14.02
43. KoopauHaTsl TOUeKk nepeceyeHmst OKpYKHOCTH U NPSIMOK 19.02
44, Meroa KOOpAMHAT IPU PEUIEHUU TEOMETPUIECKUX 3a/1a4, 21.02
MPAKTUYCCKHX 3a1a4
45, MeTo KOOpAMHAT IIPU PELLIEHUU T€OMETPUUECKUX 3a/1aY, 26.02
MPAKTUIECKUX 337134
46. Meroa KoOpAUHAT MPH PEIICHUU T€OMETPUIECCKUX 3a/1a4, 28.02
MPAKTUYECKHX 33734
47. KonTponbaast padora o Teme "JlekapToBbI KOOPIUHATHI HA 403
MIJIOCKOCTH" '
48. [IpaBusIbHBIE MHOTOYTOJIBHUKH, BEIYUCIICHUE UX 2JIEMEHTOB 6.03
49. UYucno n. J[n1MHa oKpyXHOCTH 11.03
50. UYucno n. J[n1MHa OKpyXHOCTH 13.03
51. JlnuHa Tyru OKpY>KHOCTH 25.03
52. Panuannas mepa yria 27.03
53. [Tnomane kpyra, ceKTopa, CEerMeHTa 1.04
54, [Tnomanp kpyra, CeKTopa, CerMeHTa 3.04
55. [Tnomane kpyra, cCeKTopa, CerMeHTa 8.04
56. [loHsiTHE O IBUKEHUU ILIOCKOCTH 15.04
57. [TapannenbHbIi IEpeHOC, TOBOPOT 17.04
58. [TapannensHbIN IEpeHOC, TOBOPOT 22.04
59. [lapanienpHblid IEPEHOC, TOBOPOT 24.04
60. [TapanienpHblid IEPEHOC, TOBOPOT 27.04
61. [IpuMeHeHre ABM)KEHUI IPU PELLICHUU 3a1a4 29.04
62. Konrtponsnas padora no temam "[IpaBuibHbIE MHOTOYTOJIBHUKH. 6.05
OKpYXKHOCTb. [[BHKEHUS TIIOCKOCTH" '
63. [ToBTOpenue, 060061IeHNE, ccTeMaTu3alus 3HaHui. M3mepenue 8.05
TeOMETPUIECKHUX BEITMYNH. TpeyroibHIKN '
64. [ToBTOpenue, 0600IMIeHNe, ccTeMaTr3anus 3HaHui. [lapamiensHbie u 13.05
MEPIICHAUKYJISIPHBIC TIPSIMbIE
65. IToBTopenue, 00o01IeHNE, cucTeMaTH3alys 3HaHUH. OKPYKHOCTb U 15.05
Kpyr. ['eomeTprueckune nocTpoeHus. YTibl B OKPY>KHOCTH '
66. [ToBTOpeHmEe, 0000IIeHNE, CHCTEeMaTH3alns 3HaHUH. Brincanubpie 1 20.05
OIMCaHHbIE OKPY>KHOCTH MHOTOYT'OJIbHUKOB
67. Wrorosast koHTpONIbHAS paboTa 22.05
68. IToBTOpenue, 06001IeHNE, CHCTeMAaTH3aINs 3SHAHUN 23.05




