MyHuIIMTIAJIbHOE ABTOHOMHOE 00111e00pa3oBaTe/ibHOE YUPeKIeHue
cpeaHsis o0meoOpasoBareabHan mKojaa Ne 2 um. FO.A.I'arapuna
MYHHIIUNIAJIBHOTO 00pa30BaHUA Y CIIEHCKUI paiioH

YTBEPXIEHO
pelieHue neacoBera npoTokos Nel
or 31.08.2023 roga
[Ipencenarens neacosera

Kynuesa A.P.
MOJIMUCH
pykoBoautens OY ®.1.0.

Moanucak: KYNIMEBA ANTNSA PAMWU3 KblI3bl
KYTIMEBA  ovou-meros. o= uywmumansioe
aBTOHOMHO 0BlLie0GpasOBATENbHO.
yupexaeHue”, CN=KYIMEBA ANNA PAMU3
Vlﬂ PAM I/I KbI3bl, Ezmaousosh2.usp@yandex.ru
CHOBAHIE: Al SBNAIOC ABTOPOM 3TOM0
menTa

o
AoKY"

MecTononoxerve: MeCTo NoANMCaHNs
Qara: 2023-09-26 20:24:40

Foxit Reader Bepcus: 9.7.2

PABOYASA TITPOI'PAMMA

Ilo reoMeTpusa &8-9 kiacc

Crynenb 00y4eHHst OCHOBHOE o011iee 00pa3oBaHue

KomnuectBo wacoB 136

Yyuresn Bacumesa M.C., Paiikos P.B., Kamenmanckas E.B.,

ITporpamma pa3paboTaHa Ha OCHOBE
IPUMEPHOI porpaMMbl y4eOHOTO TpeAMeTa, Kypca, BKIIOUEHHON B CoJlepKaTeIbHBIN pa3ien
MIPUMEPHON OCHOBHOHM 0Opa30BaTeIbHON NPOrpaMMbl 00IIEr0 0Opa30BaHHWs, BHECEHHBIX B PEECTp
00pa3zoBaTeNbHBIX MPOrpaMM, OJOOPEHHBIX (elepalbHbIM YyUeOHO-METOINYECKUM 00bETUHEHUEM T10
obmemMy oOpazoBanuio (mpoTokost oT 8 ampenst 2015r. Ne 1/5) (ays ®T'OC);



IHHOACHUTEJIBHASA 3AIIMCKA. TEOMETPUS

['eomeTpus Kak OJIUH U3 OCHOBHBIX Pa3/I€JIOB IIKOJbHON MaTEMATUKH, UMEIOIIHNI CBOEH 1LIEJIbIO
o0ecreunTh U3yuyeHne CBOMCTB U pa3MepoB (GUTYp, UX OTHOIICHUH M B3aMMHOE PACIOJIOKEHUE,
OTHMPAETCS HA JIOTUYECKYIO, IOKA3aTeNbHYIO JTUHUIO. [[eHHOCTh M3ydeHHsI TeOMETPUHN Ha YPOBHE
OCHOBHOT'O 00111ero 00pa30BaHUs 3aKII0YAETCS B TOM, YTO O0YUAIOLIUIICS yUYUTCS TPOBOIUTH
JOKa3aTCIIbHBIC paCCy)KI[GHI/IH, CTpOI/ITI: JIOTHYCCKUC YMOSaKJIIO‘-IeHI/IH, JOKa3bIBAThb HCTUHHBIC
YTBEPXKIAECHUA U CTPOUTH KOHTPIPUMEPHI K JTOXKHBIM, IIPOBOAUTH PACCYKIECHUA «OT IIPOTUBHOIO»,
OTJINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpATHBIE YTBEPKIACHUS.

Bropoii nienbro u3ydeHusi reOMETPUH SIBISIETCS UCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA MPH PElICHUH
KaK MaTeMaTUYeCKUX, TaK U MPAKTHUECKUX 3ajay, BCTPEUAIOIINXCS B PeaIbHOM KU3HU.
OObyuaromuiics JOMKEH Hay4YUThCS ONPEAETIUTh TEOMETPUUIECKYIO (PUTYPY, ONUCATh CIOBAaMH JTaHHBIH
4epTEX UM PUCYHOK, HAWUTH IUIOIIAh 3€MENIbHOTO YYaCTKa, pACCUUTATh HEOOXOIUMYIO JTHHY
OIITOBOJIOKOHHOTO Ka0eJst uiu TpedyeMble pa3Mephl rapaxa Ui aBTOMOOUIISI. DTOMY COOTBETCTBYET
BTOpAasi, BEIUMCIUTENbHAS JIMHUA B U3Y4eHUU reomeTpun. [Ipu pemennu 3a1ad npakTHYECKOro
XapakTepa 00yJaromuiics: yauTcs CTpPOUTh MAaTEMAaTUYECKUE MOJIENH PeabHBIX KU3HEHHBIX
CUTYali, MPOBOAUTH BBIUUCICHUS U OLIEHUBATH aJIEKBATHOCTH MOJYYEHHOI'O pe3yibTaTa.

Kpaiine Ba)xHO MOAuEPKUBATE CBSI3U T€OMETPUU C IPYTUMH YU€OHBIMH MpeIMETaMU, MOTUBHPOBATh
MCIIOJIB30BATh ONPEACIICHUS TECOMETPUUECKUX (PUTYp U TIOHATHUH, IeMOHCTPUPOBATH TPUMEHEHHE
MOJTyYCHHBIX YMEHHH B (PU3MKE U TEXHHUKE. DTH CBA3M Haubosee sipKo BUIHBI B TeMax «BekTopsl»,
«TpuroHoMeTpudeckrue COOTHOMEHUs», «Metoa koopauHaT» u «Teopema [Tudaropay.

VY4eOuslif kypc «'eomeTpus» BKIIIOYAET CIeYIOLIIME OCHOBHBIE Pa3/Ieibl COIEPIKaHUS:
«"eomeTpruueckue GUTYpPHI M KX CBOKMCTBaY, «M3MepeHne reOMeTpUUYECKUX BETMUUHY, «JleKapTOBBI
KOOpJIMHATHI Ha IIOCKOCTNY, «BeKTOphI», «/[BrkeHus iockocTiy, «[IpeodpasoBanus mogo0us».

Ha uzydenue yueGHOro Kypca «I'eomerpus» otBoautcs 204 yaca: B 7 kitacce — 68 yacos (2 yaca B
HeJeno), B 8 kiracce — 68 yacoB (2 4aca B Henenio), B 9 kiacce — 68 yacoB (2 yaca B HEZACIIO).

COJAEPKAHUE OBYYEHUA. TEOMETPUSA

8 KJIACC

Yersipéxyronsauku. Ilapannenorpamm, ero npu3Haku U cBocTBa. YacTHele ciaydan
napaiesIorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBapaT), UX MPU3HAKU U CBOMCTBa. Tpanenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa u npusHaku. [IpaMoyronbHas Tpanenus.

Merton yaBoenust meauansl. LlentpanbHas cummetpus. Teopema Daneca u Teopema o
MPONOPIUOHATBHBIX OTPE3KaX.

CpenHue TMHUM TPEYrojabHUKA U Tpanenuu. LleHTp Macc TpeyroibHUKa.

[TomoGue TpeyroibHUKOB, KOG GUIHEeHT nogodus. [Ipuznaku nogobus tpeyroabHUKoB. [IpumeHenue
10JJ00MS TIPH PEIICHNH NMPAKTUIECKUX 33/1a4.



CaoiicTBa muiomnaaei reomerpudeckux Guryp. @opmysasl AJs TII0MATN TPEYTOJIbHUKA,
napajuiesorpamma, pom6a u Tpamnenuu. OTHOIEHUE TUIoMAAeH Mo100HBIX GUTyp.

Beruucnienue niomanei TpeyroJlbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTol Oymare.
Teopema IIudaropa. Ilpumenenne Teopems [Tudaropa npu pemeHun NpakKTHUECKUX 3a/au.

CuHyc, KOCUHYC, TAHT'€HC OCTPOTO yIjla MPsSIMOYTOJIbHOTO TpeyrojpHuka. OCHOBHOE
TPUTOHOMETPUUIECKOE TOKIAECTBO. Tpuronomerpudeckue Gpynkiuu yrios B 30, 45 u 60°.

Brnucannsie v IEHTpaIbHBIE YTIIbI, YTOI MEXAY KacaTeIbHON U XOp0i. YTJIbl MEXKIY XOpJaMH 1
CeKyIIMMU. BrincaHHble U onucaHHble YeTHIPEXYTONbHUKH. B3auMHOe pacnonoxeHne IByx
okpyxHocteil. Kacanue okpyxHocreir. O01ue kacaTenbHbIEe K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yrioB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIeCTBO. DopMyIib
IMPpUBCACHUA.

Pemenue TpeyroiabHukoB. TeopeMa KOCMHYCOB M TEOPEMA CUHYCOB. PellleHne MpakTH4eCKUX 3aa4 ¢
UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue momodusi. [1omo6me cOOTBETCTBEHHBIX AIIEMEHTOB.

TeopeMa o0 npou3BeEHUU OTPE3KOB XOP, TEOPEMBI O IPOU3BEIACHUU OTPE3KOB CEKYIINX, TEOpEMa O
KBaJlpaTe KacaTeIbHOM.

BekTtop, nirHa (Mo1ysib) BEKTOpa, COHAINIPABIIEHHBIE BEKTOPHI, IPOTHUBOIMOIOXKHO HANIPABIICHHBIE
BEKTOPBI, KOJJTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalii HaJl BeKTopaMu. PaznoxxeHnue
BEKTOpa 110 IByM HEKOJIJTMHeapHbIM BekTopaM. KoopanHatel BekTopa. CKalsipHOe TpOU3BEACHHE
BEKTOPOB, TPUMEHEHHUE ISl HAXO0XKJACHUS JJIMH U YTIJIOB.

JlexapTOBBbI KOOPAMHATEI HA IIJIOCKOCTH. Y PaBHEHUS IIPSIMOM U OKPYKHOCTH B KOOpAUHATAaX,
[IEPECEYCHUE OKPYKHOCTEH U MPSIMBIX. MeTO KOOPAMHAT U €r0 IPUMEHEHHE.

[IpaBunbHbIE MHOTOYTOJIBHUKH. [TMHA OKpyXHOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIUMCIIEHUE JUIMH OyT OKpykKHOCTeH. [lnomanp kpyra, cekTopa, CEerMeHTa.

JIBMKEHMSI IJIOCKOCTH ¥ BHYTPEHHHE CUMMETPUH (QUryp (37€MEHTapHbIe IPECTABICHHUS).
[TapamtensHblil iepeHoc. I1oBopor.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPHS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI



JInyHOCTHBIE pPe3yabTaThl OCBOCHUS MPOTrpaMMbl yueOHOT0 Kypca «I'eoMeTpus» XapakTepu3yloTcs:
1) narpuoTuveckoe BOCIMTAHUE:

MPOSIBJICHUEM MHTEpECa K MPOIIJIOMY M HACTOSIIIIEMY POCCHICKON MaTEMaTHUKH, IICHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHHUSIM POCCUICKMX MAaTEMATUKOB  POCCUMCKON MaTEeMaTUYECKOM IIKOJIbI, K
MCTOJIB30BAHUIO ATUX JOCTH)KEHUH B IPYTUX HayKax M MPHUKIAAHBIX cdepax;

2) rpaxaaHCcKoe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 0053aHHOCTEH IpakJaHHHA ¥ PEATU3AIIH €ro TPaB, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUH, TPOIIETYD
TPaKIAHCKOTO 00IIecTBa (HampuMep, BEIOOPHI, OITPOCHI), TOTOBHOCTBIO K 00CYXICHUIO STHYECKHUX
po0JIeM, CBA3aHHBIX C MPAKTUICCKUM MIPUMEHEHUEM JTIOCTHKCHHUI HAYKH, OCO3HAHUEM BaKHOCTH
MOPAJIbHO-3TUYCCKUX MMPUHIUIIOB B ACATCIIbHOCTU y‘-IéHOI‘O;

3) Tpy10BO€E BOCIIUTAHUE:

YCTaHOBKOW Ha aKTUBHOE y4acTUE B PEUICHUH MPAKTUYECKUX 3a/1a4 MaTeMaTHYeCKOM
HaIMpPaBJIEHHOCTH, OCO3HAHWEM Ba)KHOCTU MaTeMaTUYECKOT0 00pa30BaHUs Ha MPOTSHKEHUH BCcer
KU3HU JJIs yCIIENTHON MPOo(ecCHOHANBHOM IeATENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM U IOCTPOECHUEM MHAUBHUIYAbHON TPAeKTOPUU 00pa30BaHUS U KUZHEHHBIX
TUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHME:

CIOCOOHOCTBIO K AIMOLIMOHAJILHOMY U 3CTETHUECKOMY BOCHPUATHIO MaTeMaTHYECKUX 00BbEKTOB, 3a/1a4,
pELIEeHUH, pacCyKACHUIN, yMEHUIO BUIAETh MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 MO3HAHHUS:

OpHEHTAIMel B AEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HaYUHBIX MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS UEIOBEKA, IPUPOJIBI U OOIIECTBA, TOHUMAHUEM MaTeMaTHYeCKON HayKu
KakK c(hepbl YeIIOBEUECKOM NesITeTbHOCTH, ATANOB €€ pa3BUTHUS M 3HAYMMOCTH ISl Pa3BUTHUS
LUBHJIN3AL1MH, OBJIAJCHUEM SI3bIKOM MATEMAaTUKH U MaTEMATHYECKOM KYJIbTYypOU KaK CpEeICTBOM
IIO3HAHMS MUPA, OBJIAJACHUEM IIPOCTEHIIUMU HABBIKAMU MCCIIEIOBATEIbCKOMN AEATENBHOCTH,

6) puznyeckoe BocnuTaHue, (pOpMHUPOBaAHHE KYJIbTYPHI 310POBbSI 1 SMOIIMOHAJIBLHOI0
Os1aromosty4ms:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKHE 3HAHUS B MHTEPECAX CBOETO 370POBbsI, BEAEHUS 3J0POBOIO
o0paza *Hu3HH (37]0pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTJbIXA, PETYIISpHAs
¢du3nveckas akTHBHOCTH), CQOPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, IPU3HAHUEM CBOETO IIPpaBa Ha
omKOKY U TaKOTO e MpaBa APYroro 4YeIoBeKa;

7) 3K0JI0THYeCKOe BOCTIMTAHUE:

OpHEHTaIel Ha MPUMEHEHNEe MaTeMaTHYeCKUX 3HAHUHM JIJIsl peIlIeH s 3a/1a4 B 00JIaCTH COXPAHHOCTH
OKpY>KaloIiel cpeibl, IIaHUPOBAHUS MOCTYIIKOB U OLIEHKU MX BO3MOXHBIX OCICACTBHM 115
OKpY>KaloIlel cpesibl, 0OCO3HaHUEM ITI00ATBHOTO XapaKTepa SKOJOTHUECKUX MPoOIeM U MyTel ux
peleHus;

8) ajanTanus K U3MEHAIIUMCS YCJIOBUSIM CONMATbHOM M IPUPOAHOM Cpebl:



TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHSIX HEONPEAEIEHHOCTH, OBBIICHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTHU Y€Pe3 MPAKTUUYECKYIO NeATEIbHOCTh, B TOM YUCJIE YMEHHUE YUUTHCS Y IPYTUX JTIOEH,
pHOOpETaTh B COBMECTHOM 1€ATEIbHOCTH HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIUU U3 OTbITA APYTHX;

HE00X0AUMOCTHIO B (POPMHUPOBAHNYU HOBBIX 3HAHUHU, B TOM 4YHCIie POPMYIUPOBATH UIEH, TOHATHS,
TUIIOTE3bl 00 0OBEKTaX U SIBICHUX, B TOM YHCIIE paHEEe HEU3BECTHBIX, OCO3HABATh 1E(UIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAINIO, BOCTIPUHUMATH CTPECCOBYIO CUTYAIIUIO KaK
BBI30B, TPEOYIOLIUI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUSI U JeHCTBUS,
(GbopMyIHMpoBaTh U OLIEHUBATH PUCKU U MOCIENCTBUSA, GOPMUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1elCTBHS
ba3soBble Jlornyeckue 1eMcTBUA:

e BBIIBJIATH M XapaKTEPU30BaTh CYIECTBEHHbIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB, TOHATHH,
OTHOIICHUN MEXIY HOHATHAMH, (POPMYIHPOBATH OINPECIICHUS TOHATHIA, YCTaHABINBATD
CYIIECTBEHHBIN MPU3HAK KIACCUPUKAIINH, OCHOBAHUS AJIsi 000OIEHHs U CPaBHEHHSI, KpUTEPHH
IIPOBOJAMMOI0 aHAJIN3A;

e BOCIPHUHHUMATbH, GOPMYIHPOBATH U IPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIC U
OTpUIaTeNIbHbIC, EANHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

e BBIABIATH MaTEMaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOPEUNs B (DaKTax,
JaHHBbIX, HaGHIO,ZleHI/IHX " YTBCPXKACHUAX, IPCJIaraTb KpUTCPUHN AJId BBIABJICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUHH;

e  JIENaTh BBIBOJBI C UCIIOJb30BAHUEM 3aKOHOB JIOTUKH, NETYKTUBHBIX U UHIYKTUBHBIX
YMO3aKIIOUEHU A, YMO3AKIIOUECHUH 110 aHAJIOTHH;

e pa3duparh JOKa3aTENIbCTBA MATEMATHYECKUX YTBEPKIACHUH (TIPSMBIE H OT TPOTHBHOTO),
MIPOBOJIUTH CAMOCTOSATEIBHO HECIIOXKHBIC J0KA3aTeIbCTBA MATEMAaTHYECKUX (DaKTOB,
BBICTPAaWBAaTh apT'YMEHTAIUIO, IPUBOIUTH TPUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIC PACCYKICHHUS;

e BbIOMpATh cOCO0 pemieHus yueOHOM 3a1a4n (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpATh HanOoJIee MOAXOAAIINN C yIETOM CaMOCTOSTEIIFHO BBIZICTICHHBIX KPHTEPUEB).

Ba3oBble ncciie1oBaTe/IbCKHE AeiCTBUA:

e  HCHOJB30BATH BOMPOCH KAK UCCIIEIOBATENLCKUN HHCTPYMEHT NIO3HAHUS, (POPMYITUPOBAThH
BOIPOCHI, (PUKCUPYIOIINE IPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIBHO YCTaHABIMBATh
HCKOMOE U JaHHOE, OPMHUPOBAThH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE,

e TMPOBOAUTH MO CAMOCTOSATEIHHO COCTABICHHOMY IIAHY HECJIOKHBIN KCIIEPUMEHT, HEOOIIbIIIOe
HCCIIEIOBaHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTro 00heKTa, 3aBUCHMOCTEN
00BEKTOB MEXKIY COOOM;



e CaMOCTOATEIBHO (hOPMYJIMPOBATH OOOOIICHHSI M BEIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaGHIO,Z[eHI/ISI, HCCICO0OBaHUsA, OICHUBATH ,Z[OCTOBepHOCTI: HOHy‘-IeHHBIX pe3y.HI>TaTOB, BBIBOJIOB
H 0000IIEeHNH;

e MPOTHO3UPOBATH BOSMOKHOC PA3BUTHC MPOLCCCA, 4 TAKIKC BBIABUTaATh MPCAIIOJIOKCHUA O CT'0
Pa3BUTHUU B HOBBIX YCJIOBUSX.

Padorta ¢ undopmanmeii:

e BBIABISATH HEAOCTATOYHOCTh U M30BITOYHOCTH HH(DOPMALINH, JTAHHBIX, HEOOXOTUMBIX JIJIs
pelIeHus 3a1a4u;

e  BBIOMpATH, AHAJIM3UPOBATH, CHCTEMATHU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
pa3NUYHBIX BUIOB U (POPM IPEICTABICHHUS;

e BbIOUpaTh popMy IpeacTaBiIeHus HHPOPMALIUU U WILTIOCTPUPOBATh pellaeMble 3a/1a4H
cXeMaMH, AMarpaMMaMy, HTHOM rpaduKoil 1 uX KOMOUHALMSIMU;

e  OLIEHUBATh HAIEKHOCTh UH(OPMALIUU IO KPUTEPUAM, IPEIOKEHHBIM YUUTEIEM WU
chOpMyITUPOBAHHBIM CAMOCTOSITETTHHO.

KoMMmyHuKaTHBHBIC yHHBepcaibHbIe y4eOHbIe JeHCTBUS:

e BOCHIPUHHUMATH U (POPMYITUPOBATH CY>KACHUS B COOTBETCTBUH C YCIOBUSAMH U LEISIMU
00IIeHus, ICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MMCHMEHHBIX
TEKCTaxX, 1aBaTh IOSCHEHHUS 110 X0y peLIeHUs 3a1a4l, KOMMEHTUPOBATH I10Jy4YEHHBII
pe3yibTar;

e B X0Je 00CYXICHHS 33a/1aBaTh BOMPOCHI 11O CYMIECTBY 00CYKIAEMOM TeMbI, TPOOIEMBI,
pelaeMoi 3a/1a4n, BEICKAa3bIBaTh HJIEH, HAIICJICHHBIC HA TIOUCK PEIICHUS, COTIOCTABIISTH CBOU
CYXKIIEHUS C CYXKJICHUSMH IPYTUX YIaCTHUKOB JHAJIora, OOHAPYKUBATh Pa3IMuUe U CXOJICTBO
MO3UIIHNH, B KOPPEKTHOU hopme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHIS,

. NpEACTABJIATH PC3YJIbTAThl pCHICHUA 3aJd4Y1, SKCIICPUMCHTA, UCCIICIOBAHUS, IIPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (hopMaT BHICTYIJICHUS € YUETOM 3a]1a4 IPE3CHTAIUH U
0CcOOEHHOCTEH ayTUTOPUH;

e TOHUMATh U UCIIOJIB30BATh MPEUMYIIECTBA KOMAaHHOW U MHAUBUAYAIbHON pabOThI IPU
pelIeHnr y4eOHBIX MaTeMaTHIECKHX 3a]1aY;

e IPUHUMATH LIEJIb COBMECTHOM JEATENbHOCTH, IJIAHUPOBATH OPTaHU3AIMI0 COBMECTHON
paboTBhI, pacmpenensiTs BUABI paboT, JOroBapruBaThHCs, 00CYKAATh MPOIECC U Pe3yabTaT
paboThI, 00001IaTh MHEHHSI HECKOJIBKUX JTFOJICH;

e  y4acTBOBATh B IPYMNMOBBIX (hopmax padoThl (00CYXIeHHs, 0OMEH MHEHUSIMH, MO3TOBBIE
IITYPMBI U IPYTHE), BBITIOIHITH CBOKO YacTh Pa0OTHI U KOOPIUHUPOBATH CBOU JCHUCTBUS C
JAPYTUMH YICHAMH KOMaH/Ibl, OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIHIA MTPOAYKT 110
KpUTEPHIM, CHOPMYIUPOBAHHBIM yHaCTHUKAMHU B3aUMOCHCTBUSI.

PeryasitTuBHbIe yHHBepcaJIbHbIe y4eOHbIe AelicTBUS

Camoopranuszauus:



e  CaMOCTOATEIBHO COCTABIATH IUJIaH, AITOPUTM PELICHUS 3a7a4uu (MM €ro 4acTh), BHIOUpATh
CIOCO0 pelieHus ¢ y4€TOM UMEIOIIUXCSl PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHU ¢ yuéTOM HOBOM HH(OpMAaLIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTE/IEKT:

e BJAJCTHh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI POIECCa M pe3yJibTaTa PeIICHHs
MaTeMaTHUECKOM 3a1auH;

e IPEABUACTHb TPYAHOCTU, KOTOPBIE MOTYT BOZHUKHYTH IIPU PEIICHUH 3aa4U, BHOCUTD
KOPPEKTHBHI B IEATEIILHOCTh HA OCHOBE HOBBIX 0OCTOATENbCTB, HAWICHHBIX OLIHOOK,
BBISIBJICHHBIX TPYJHOCTEH;

e OLICHMBATh COOTBETCTBHE Pe3yibTaTa ACATEILHOCTH OCTABICHHON IIEIH U YCIOBUSM,
OOBSCHSTH IPUYUHBI JOCTIKCHUS MITH HETOCTIDKCHHUS 1IeITH, HAXOANUTh OIIMOKY, 1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koH1y 00y4yenus B 8 kiacce 00yJaromuiics Moxy4uT CleIyIoIIHe MPeIMETHbIE Pe3yIbTaThl:

PacniozHaBaTh OCHOBHBIE BU/IBI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTBHI, IT0JI30BATHCA UX CBOWCTBAMU
IIpU PELICHUH FEOMETPUUYECKUX 3a1a4.

IIpyuMeHsITH CBONCTBA TOUKU NIEPECEUEHMSI MEUAH TPEYroJIbHUKA (LIEHTPa Macc) B PEILICHUH 3a/au.

Bitagers noHsTHEM CpEAHEN JIMHUK TPEYTOJIbHUKA U TPAIeLUH, IPUMEHATh UX CBOUCTBA IIPH
peuieHuu reoMeTpudeckux 3anad. [loap3oBarscs TeopeMont Pasieca U TEOPEMOU O
IIPONTOPLMOHANIBHBIX OTPE3KaX, MPUMEHATh UX Ul PEIICHUS IPAKTUYECKUX 3aau.

[TpuMeHATH PU3HAKH 110100 TPEYTOIBHUKOB B PEIICHUH T'€OMETPUYECKHX 3a/1a4.

[Tonp3oBatbes Teopemoii [Iudaropa i pemeHus reoMeTpUYecKUX U MpakTHIecKuX 3amad. CTpoUTh
MaTE€MaTUYECKYIO0 MOJIENb B IPAKTUYECKUX 3a/1a4axX, CAMOCTOSATEIbHO JI€JIaTh YEPTEK U HAXOIUTh
COOTBETCTBYIOINE JJINHBI.

Brnanets moHATHSAMU CHHYyCa, KOCHHYCA U TAHT€HCA OCTPOrO yria NpsiMOYroJbHOTO TPEYroJbHUKA.
[Tonb30BaThCst STUMU MOHATUSAMU IS PEIICHUS TPAKTHYECKUX 3a/1a4.

Bbraucisate (pa3nuyHbIME CIIOCOOaMH) MIJIOMIAh TPEYTOIBHUKA U TUIOIAId MHOTOYTOJIBHBIX (QUTYD
(TIONIB3YSCh, I'7Ie HEOOXOIMMO, KANbKYIATOPOM). [IpUMEeHATh NOTy4YeHHBIE YMEHUS B IPAKTHUECKUX
3a1a4ax.

Brnaners moOHATUSAMU BIMCAHHOTO U IIEHTPAJIBHOIO YIJIa, UCIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX yIJIaX,
yriax Mexay XopJaaMu (CeKyUIMMH) U yriie MeXIy KacaTeabHOU U XOPI0i MpH peleHnn
r€OMETPUUYECKHX 3a/1au.

BrageTs moHsATHEM ONMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBONCTBA OIMCAHHOTO
YeThIPEXYTOJIbHUKA MPHU PEIICHUH 3a/1a4.



[TpuMeHSTH MOJTyYeHHBIC 3HAHUS Ha MPAKTHKE — CTPOUTh MaTEMAaTUISCKHE MOJICIN JIJIS 3a/1a4
peaHBHOﬁ JKU3HHU U NPOBOAUTH COOTBCTCTBYIOIIUEC BHIMUCIICHUA C IPUMCHCHUCM HOI[OGI/ISI n
TPUTOHOMETPHUH (TIOJIB3YACH, TI€ HEOOXOIMMO, KaTbKYIISITOPOM).

K koHIty 00y4eHus B 9 kjacce 00y4yaromuics MoIyduT CIeyIoIne MpeAMETHbIE pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPBIX YITIOB, HAXOAUTH C UX MMOMOIIBIO PA3JIMYHbIEC HIIEMEHTHI
NPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PELIeHHE TPSIMOYTOJIBHBIX TPEYTOIbHUKOBY). HaxomuTs (c
MOMOIIBIO KaJbKYJIATOPA) AIUHBI U YIJIbI U1 HETAOIUYHBIX 3HAYEHUH.

[Tonb3oBatbes popmynamu NPUBEACHHS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM IS
Hax0JIeHUS COOTHOLLICHUN MEXy TPUTOHOMETPUUECKUMHU BEIIMYNHAMH.

Hcnonbs30BaTh TEOpEMbl CHHYCOB M KOCUHYCOB JIJIsl HAXOXK/ICHUS PAa3JIMYHBIX AJIEMEHTOB
TpEeYrojbHUKa («pelIeHne TPEyroJIbHUKOBY), IPUMEHITh UX IIPU PEIICHUU N'€OMETPHUUECKHX 3a/1a4.

Branets monsTHAME TpeoOpa3oBaHuUs MOA00MS, COOTBETCTBEHHBIX AJIEMEHTOB MOI0O0HBIX GUTYD.
[Tonmp30BaThest CBOWCTBAMH OI00MS TIPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCIIATH JITUHBI B HAXOAUTh
yrIIbl y TOJA00HBIX (uryp. [IpuMeHsITh cBOMCTBA TOAOOHS B TPAKTUICCKHX 3a/1a4ax. Y METh
MPUBOAUTH PUMEPHI OJOOHBIX (PUTYP B OKPYKAIOIIIEM MUDE.

[Tonb30BaTbCst TEOpEMaMu O MPOU3BEACHUHN OTPE3KOB XOP/I, O MPOU3BEACHUHN OTPE3KOB CEKYIIHX, O
KBaJlpaTe KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUM U (PU3HUECKU CMBICT, TPUMEHSTH UX B
pEIlIeHNH TeOMEeTpUYECKUX U (prusnueckux 3anad. [IpuMeHaTh ckansipHOe IPOU3BEICHUE BEKTOPOB IS
HAXOXICHUS JUTMH U yTJIOB.

ITons30BaThCA MCTOAOM KOOpAWHAT HA INIOCKOCTHU, IPUMCHATH €ro B pCIICHUU I'COMCTPHUICCKUX U
IMPAKTUYCCKHUX 3a1a4.

Brnaners moOHATUSAMU NPaBUILHOTO MHOTOYTOJIHUKA, JJIMHBI OKPY>KHOCTH, JJIUHBI TyTH OKPY>KHOCTH
Y paJuaHHOW Mepbl yIJia, yMETh BBIUUCIATH IUIOIAAL Kpyra U ero yacreil. [lpuMeHsaTh nosyuyeHHbIE
YMEHHS B MPAKTUUYECKUX 3a/1a4ax.

Haxomuth ocu (U1 IEHTpBI) CUMMETPUU GUTYD, IPUMEHSTH IBUKEHUS MIIOCKOCTH B MPOCTEHIIINX
clIydasx.

IIpuMeHATH MOTyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJCIIN JUIs 3a1a4
peanbHOMN )KU3HU U IPOBOAUTH COOTBETCTBYIOIINE BEIUMCIICHUS C TPUMEHEHHEM TOJJ00Hs U
TPUTOHOMETPHUYECKUX (YHKUIUH (TI0JIB3YSCh, T7Ie HEOOXOIUMO, KAIBKYIATOPOM).

I'EOMETPHUA (136 u4.)



Harnsinaeie mpencraBieHuss o ¢uUrypax Ha IUJIOCKOCTH: TNpsiMasi, OTPE3OK, Jyd, yroj, JIoMaHas,
MHOT'OYTOJIbHUK, OKPYXHOCTb, KpYyr. UeThIpeXyrojbHHUK, IPSIMOYIOJbHUK, KBaapar. TpeyroybHUK,
BU/Ibl TPEYTOJIbHUKOB. IIpaBUIbHBIE MHOTOYTOJIbHUKH.

N3o6paxenune reomerpuueckux ¢uryp. B3anmuoe pacnosokeHue IByX NPSMBIX, IBYX OKPYKHOCTEH,
IIPSIMOM ¥ OKPYKHOCTH.

JnuHa otpeska, tomaHoil. [lepumerp MHOrOyroiasHuka. EnuHune! nsmepenus qiuHbl. M3Mepenne
JUIMHBI OTPE3Ka, IOCTPOEHUE OTPE3KA 3aJlaHHON UIMHBI.

Bupel yrinos. ['pagycHas mepa yria. 3MepeHnue 1 NoCTpOCHHUE YIiIoB ¢ TOMOUIBIO TPAaHCIIOPTHUPA.

[Tonatune mromanu GUIYpHl; €IWHUIBI W3MEpeHus iomaau. Ilnomans npsAMOYroibHUKAa U
ionaab kBajapata. [IpubnmxenHoe u3mepenue
iomazen ¢puryp Ha kierdatoir Oymare. PaBHoBennkue GUrypsi.

Harnsgaele mpeactraBieHuss O HPOCTPAHCTBEHHBIX (urypax: KyO, mapajuiesenunesa, Mpu3Ma,
nupaMua, map, cdepa, KOHyC, IHITUHIP.

N3o0pakenue mpoctpaHcTBeHHBIX (uryp. [Ipumepst ceuenuit. MuororpanHuku. [IpaBuiibHBIC
MHOTrorpaHHuku. IIpuMepsl pa3BepTOK MHOTOrpaHHUKOB, LIMJIMHAPA U KOHYCA.

[TonsiTne o6bema; enuHUIBI 00beMa. OOBEM PAMOYTOJIBHOTO MapasuIelienuIeia, Kyoa.

[Tonatue o paBeHctBe Quryp. LleHTpanbHas, oceBas U 3epKajlbHas CUMMeTpHH. M300paxkeHue
CUMMETPUYHBIX (DUTYP.

[Ipsimble u yrasl. Touka, npsAMas, mIockocTb. OTpe3ok, ayd. Yron. Buasl yrios. BeprukaneHbie u
CMEXHbIE yIJIbl. buccekrpuca yria.

[TapamiensHble U nepecekaromuecs npsmbie.  [lepneHaukynspHele mnpsMble. Teopemel 0
MapajuIeIbHOCTH U MEPIIEHINKYISIPHOCTH MPSMBIX.

[lepnenauKynsip U HaKJIOHHAs K npsiMoi. CepelMHHBIN NEPIEHANKYIISP K OTPE3KY.
I'eomerpuueckoe Mecto Touek. CBOMCTBAa OMCCEKTPHCHI YIJla U CEPEIWHHOTO TMEPHEHIUKYIsIpa K
OTpE3KY.

Tpeyronbauk. BeicoTa, MenuaHa, OuccekTpuca, CpeaHss JIUHUS TpeyrojibHUKa. PaBHOOEIpeHHbBIE
Y paBHOCTOPOHHUE TPEYTOJIbHUKU; CBOWCTBA U MPU3HAKH PABHOOEPEHHOTO TPEYroJIbHHKA.

[Ipu3Haku paBeHCTBAa TpeyrodbHUKOB. HepaBeHCTBO TpeyronbHuka. COOTHOLICHHS MEXKIY
CTOPOHaMU U yIjlaMu TpeyroyibHuKa. CyMMa yrioB TpeyrojbHUKA. BHENIHNE yIiIbl TPEYTOIbHUKA.

[Tono6ue TpeyrompHukoB. [Ipu3Hakm momoOus TpeyroibHUKOB. Teopema Iludaropa. Cunyc,
KOCUHYC, TAaHI'€HC, KOTAHI'€HC OCTPOro YIJja MpsIMOYTIOJbHOIO TpeyrojbHUKa U yrioB oT 0 mo 180°;
MIPUBEJIEHHE K OCTpOoMy yriy. Pemenue npsMOYrojIbHBIX  TpPEyroiabHUKOB. (OCHOBHOE
TPUTOHOMETPUUECKOE TOXAECTBO. POPMYyIIbI, CBSA3BIBAIOIINE CUHYC, KOCHHYC, TAHI'€HC, KOTaHIE€HC
OJTHOTO M TOTO K€ YIJIA. Pemenne TpeyroiapHHUKOB: TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB.
3ameuaTesbHbIE TOUKU TPEYroJbHUKA.

UYeteipexyronbHuk. IlapamienorpamMm, ero cBoicTBa M Ipu3HAKW. [IpAMOyrosbHHMK, KBaapar,
pOMO, uX CBOICTBA M MpHU3HaKH. Tpanermys,

CPEIHsIS JIMHUS TPAIelHH.

MHoroyronpHuk. Bplnykible MHOroyroiabHukd. Cymma yIJIOB BBIIYKJIOIO MHOTOYTOJIBHUKA.
[IpaBuiBbHBIE MHOTOYTOJIBHUKH.

OxpyxHocth U kpyr. Jyra, xopna. Cektop, cerMeHT. LleHTpalbHbBIN yros, BOUCaHHBIA YIoJ;
BEJIMYMHA BIIMCAHHOrO yria. B3aumHOe pacnosnokeHue NpsiMOW M OKPYXKHOCTH, ABYX OKPYKHOCTEH.
KacarenbHast u cexymas K OKpy>KHOCTH, UX CBOMCTBAa. BIMcaHHbBIE M ONKMCAaHHBIE MHOI'OYTOJIbHUKH.
OKpyXHOCTb, BIIMCaHHAass B TPEYIOJbHHUK, W OKPYXHOCTb, ONHMCAHHAas OKOJO TPEYroJbHHKA.
BrnincaHnHbIe ¥ ONMCAHHBIE OKPYKHOCTH ITPaBUIIBHOI'O MHOTOYT OJIbHUKA.

I'eomerpuueckue npeodbpazoanus. [lonsarue o paBenctse ¢puryp. [lonsaTue o IBM>KEHUH: OceBas U
LIEHTPAJIbHAs CUMMETPUH, MAPAIIEIbHBI MEPEHOC, MOBOPOT. [onstue o momobuu ¢uryp u
TOMOTETHH.

Pemenue 3agau Ha BBIYMCIEHHE, 10KA3aTEIbCTBO M IOCTPOEHUE C HCIOJIb30BAHUEM CBOMCTB
M3y4YEHHBIX QUTYD.

Jlnuna otpeska. PaccrosHue ot Touku 10 npsamoid. Paccrosgnue Mex 1y napaiiebHbIMU NIPSIMBIMU.

[TepumeTp MHOTOYTOJIbHUKA.



JUInHa OKPY>KHOCTH, YUCJIO JI; JUIMHA AYTH OKPYXHOCTH.
I'panycHas mepa yrna, COOTBETCTBHE MEXKIY BEIMYMHOM LEHTPAIBHOIO YIJa W JUIMHOW IyTH

OKPYKHOCTH.

[Tonstue mnomanu miuockux ¢uryp. PaBHOococTaBneHHble W paBHOBenukue ¢urypsl. Ilnomans

npsmoyroyibHuka.  [lnomanu

napajenorpaMmma,

TPEYroJIbHUKa |

TpaneLuu.

Inomanns

MHOTOyTOJbHUKA. [Lo1mane kpyra u miuomaas cektopa. COOTHOIIEHUE MEXKTY TUIOMIAISIMHU TTOT00HBIX

¢buryp.

Pemienue 3a1a4 Ha BBIYMCIIEHHUE U OKA3aTEIbCTBO C UCIOIb30BAHUEM U3YUEHHBIX (OPMYIL.
VYpaBHenue npsmoi. Koopaunatsl cepenusbl orpe3ka. dopmyna pacCTOSHMS MEXIY ABYMs

TOYKaMHM IIOCKOCTH.
YpaBHEHHE OKPYKHOCTH.

Jlmuaa (Moaynes) BekTopa. PaBeHcTBo BekTOopoB. KommnHeapHbie BeKTOpbl. KoopauHaThl BEKTOpA.
YMHOXEHUE BEKTOpa Ha YKCII0, CyMMa BEKTOPOB, Pa3JIOKEHHE BEKTOpa IO JIBYM HEKOJUIMHEAPHBIM
BekTopaM. CKalsipHOe MPOU3BEACHUE BEKTOPOB.

TemaTH4yeckoe MUIAHNPOBAHUE Kypca reoMeTpusi

8 k1acc reomerpus

n/n | Tema Kous-Bo | XapakTepucTtuka 0CHOBHBIX OcHoOBHBIE
4YacoB | BU/JIOB JeATeJIbHOCTH YUCHUKA HaNpaBJIeHUsI
(na ypoBHe YY]I). BOCIIUTATEIbLHOM
AeSITeJIbHOCTH
1 | YeTbIpexyroibHUKH. 14 ®opMyIUPOBATH ONPEICIICHUS [Tarprotnyeckoe
1.MHOroyrojibHUKH. napajiesorpamma, BOCIIUTAHUE,
2.ITapannenorpamm u MPSAMOYTOJIbHUKA, ACTETHYECKOE
Tpaneuus.. KBajipaTa, poM0Oa, TpaneimH, BOCIIUTAHUE, ICHHOCTHU
3.IIpssMOyTOIBHUK, pOMO, paBHOOEPEHHON U Hay4YHOT'O ITO3HAHUS,
KBaJIpar. MPSIMOYTOJILHOM Tparneuuu, TPYyZIOBOE
Penrenue 3amau. CpeaHeN JUHHUM Tpareuu; BOCIIUTAaHHE U
KonTtponbHas padora Nel. pacrio3HaBaTh U U300paxaTh UX | IpodeccrnoHaIbHOe
Ha CaMOONpeIEIICHHE.

YepTekax U pUCyHKaX.
DopMyJIUpPOBATH U JOKA3bIBATH
TEOPEMBI O CBOMCTBAX U
MpU3HAKaxX napauiesiorpamma,
MPSIMOYTOJIbHUKA, KBAApaTa,
pomba, Tpanenuu.

HccnegoBaTh CBOMCTBA
YETHIPEXYTOJIbHUKOB C TTIOMOIIIBIO
KOMITBIOTEPHBIX TPOTPamMM.
Pemats 3amaun Ha MOCTPOEHHUE,
JI0KA3aTEIbCTBO M BEIYUCIICHUS.
MopenupoBaTh yClIOBUE 3a/1a4u C
MOMOIIBIO YEPTEXKa WUIIU PUCYHKA,
MPOBOJIUTDH TOTIOJHUTEIbHBIC
MOCTPOEHUS B XOJI€ PEUICHUS.
Brinenars Ha yeprexe
KOH(UTYpaIuu, Heo0X0IUMbIS
JUTSL IPOBEIEHUsT 000CHOBaHUH
JIOTHYSCKHX I1aroB

pemenus. arepnpernposatsb




MOJIy4YEHHBIN pe3ynbTaT U
COMOCTABIIATH €T0 C YCIOBUEM
3aJ1auu

[Tnomans. 14 ®opMynupoBaTh U JAOKasbiBaTh | LleHHOCTH
1.Ilmomanp teopemy [ludaropa m oOpaTHyr | HAYIHOTO
MHOT'OYT'OJIbHUKA. eil. MO3HAHUS,
2.IInomane BriBogute (opmynbl muiomaaeu | TpyaoBoe
napajuiesaorpaMmma, Tpeyro MPSIMOYTOJIbHUKA, BOCIIUTAHUE U
JbHUKA U Tparenuu. napajuiesorpaMmma, npodeccuoHanbHOe
3.Teopema IIudaropa. TPEYrOJIbHUKA U TPANCLUH. CaMOOIIPE/IEIIEHNUE,
Penrenue 3amau. Haxonuts IUIOIAAb | DKOJIOTHYECKOE
KonTtponbHas padora Ne2. MHOI'OYTOJIbHUKA BOCIIUTaHHUE,

pa30ueHNeM Ha TPEYTOJIbHUKU U | TpaskJaHCKOe

YETHIPEXYTOJIbHUKHU. BOCIIUTAHHUE.

OOBACHATD W WLIIOCTPUPOBATH

OTHOLLIEHUE Iomaaen

MoA0OHBIX (uTyp.

Pemarp 3amaun Ha BBIYHCIICHUE

Ioniaaen TPEYTrOJIbHUKOB,

YETBIPEXYTOJIbHUKOB u

MHOTOYTOJbHUKOB. Omnupasice Ha

JTAaHHbIE YCJIOBHS 3a/1auu,

HaXOJIUTh BO3MOKHOCTH

MIPUMEHEHUS HEOOXOTUMBIX

dhopmyi, peoOpa3oBHIBATH

dbopmyibl. Ucnonp30BaTh

dbopmynsl 11 00OCHOBAHUSA

JIOKA3aTeNIbHbIX PACCYXICHUN B

X0JI€ pelIeHHUS.

NHTepnpeTupoBaTh MOIY4ECHHBIN

pe3yNbTaT U COMOCTABISAThH €ro C

YCJIOBHEM 3aJa4u
[TonoGHBIE 19 ®opmynupoBath  omnpeaeneHue | [lennoctn
TPEYTOJIbHUKH. MOJIOOHBIX TPEYTOJLHUKOB. HAy4HOTO
1.Onpenenenue dopmMyIUpOBaTh W JOKA3bIBaTh | MO3HAHUS,
M0TI00HBIX TEOpEeMBbl O TpHU3HAKaX MOAOOUS | TPYAOBOE
TPEYTroJIbHUKOB. TPEYTroJbHUKOB, TEOpeMy | BOCIIUTAHUE U
2.IlpuzHaku mogoous Qarneca. npodeccuoHanbHOE
TPEYTroJIbHUKOB. dopMyIHpoBaTh OMPENEICHUS U | CaMOOIIpeIeTICHUE,
KonTtponbHast padota Ne3. UJUTFOCTPUPOBATH MIOHATHUSA | DKOJIOTHYECKOE
3.Ilpumenenue nmonodus K CUHYyCa, KOCHHYCa, TaHI€HCa | BOCIIUTaHUE
JI0Ka3aTeNNbCTBY TEOPEM U UKOTAaHI'€HCa  OCTpOro  yria
pelIeHHIO 3a/1a4. MPSIMOYTOJIBHOTO
4.CoOTHOILIEHUS MEXTY TPEYrOJIbHUKA. BoeiBouTh
CTOpOHAMHU u hopmyIsl,
YTIIAMUTIPSAMOYTOJIbHOTO BEIpaxaronue (QyHKOuM  yria
TpeyrojbHUKa. MPSIMOYTOJIBHOTO ~ TPEYTOJIbHUKA

KonTtponbHas padota Ne4.

Yyepe3 ero CTOPOHBI.
®opmynupoBaTh  ONpeneICHUS
CHHYCa, KOCHHYCa, TaHICHCa,
KoTaHreHca yrioB oT 0 mo 180°.
BriBouTh dbopmybl,




BbIpaxkatonire GyHKIMH YIJIOB OT

0 mo 180° w4epe3 QyHKUIUHU
oCTphIX yrioB. PopmymnupoBarb
u Pa3bIACHATH OCHOBHOE
TPUTOHOMETPHYECKOE
TOIIECTBO.

Ilo 3HAa4YECHUSIM OTHOH
TPUTOHOMETPHUECKONW  (YHKIHUU
yrina  BBIYMCIATH  3HAYCHUS
APYTUX  TPU-TOHOMETPUYECKHX

(GbyHKIHIA 3TOTO yTIa.
HccnegoBaTh CBOMCTBA
TpEyrojibHUKa  C ITOMOIIIBIO
KOMITBIOTEPHBIX ITPOTPamMM.
Pemats 3amaun Ha MOCTPOEHHUE,
JI0KA3aTEIbCTBO U BBIYMCIICHUS.
Beimenars B ycloBUH 3alaud
YCJIOBHE U 3aKJIIOUCHHE.
MopenupoBaTh yCIOBHE 3aJ]a4H C
MOMOIIBIO YEPTEKa UITU PUCYHKA,
MPOBOJIUTH JIOIIOJIHUTEIILHBIC
MOCTPOEHUSI B XOJE€ pEUICHUs.
Onupasich Ha JaHHBIE YCIOBUS
3aJ1a4u, MPOBOJUTH
HEOOXOIMMBbIC

paccyxaeHusl.
NHTepnpeTupoBaTh MOIY4ECHHBIN
pe3yJbTaT U COMOCTABIIAThH €r0 C
YCJIOBHEM 3aJ]a4u

OKpy>KHOCTb.
1.KacarenbHas K
OKPY>KHOCTH.
2.1leHTpanbpHble u
BIMCAHHBICYTJIBI.

3.YeTbIpe 3aMeyaresbHbIE
TOYKH

TPEYTOJIbHUKA.
4.BrinceHHas "
omnucaHHas

OKPYKHOCTH.

Pemenue 3anau.
Kontponbnas padota NoS.
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@opMynMpoBaTE  OIPEAECICHUS
MMOHSITHUM, CBSI3aHHBIX c
OKPY>KHOCTBIO, LIEHTPAJIbHOIO U
BIIMCAHHOTO VTJIOB, CEKYIIeH u

KacaTelbHOH K  OKpPY)KHOCTH,
YIJIOB, CBSI3aHHBIX c
OKPY’KHOCTBIO.

@opmMyJIUpOBATh U JOKAa3bIBATh
TEOPEMBl O BIIMCAaHHBIX YIjax,

yIiax, CBSI3aHHBIX c
OKPY>KHOCTBIO.

DopMyJIUPOBATH  COOTBETCTBUE
MEXK1y BEJIMYMHON LIEHTPATBLHOIO
yria " JUIAHOM IyT!
OKPY>KHOCTH.

N3o0paxaTh, pacmno3HaBaTh U
OITMCHIBATh B3aMHOE
pacCIIOIOKEHUE IPsIMOI u
OKPY>KHOCTH.

HccnengoBaThb CBOMCTBA
KOH(UTyparuii, CBA3aHHBIX C
OKpPY>KHOCTBIO, C  TIOMOIIBIO

KOMITBIOTEPHBIX MPOTPaMM.

Llennoctu
Hay4YHOTO
IMO3HAHUS,
9KOJIOTHYECKOE
BOCIIUTAHUE,
TpaKIaHCKOE
BOCITMTaHUE.




Pemarp 3agaun Ha BbIYMCIICHUE
JIMHEWHBIX BEJIUYHH, TI'PaayCHOMU
MEpBI yIJIa.

Pemarp 3agaunm Ha mOCTpOEHHUE,
JOKa3aTeJIbCTBO U BBIYHUCIICHUS.
MonenupoBaTh yCIOBHE 3a/1a4H C
ITOMOUIBIO YEPTEKA UM PUCYHKA,
IIPOBOAUTH JIOTIOJTHUTEIIbHBIE
IIOCTPOCHHS B XOJ€ pEIICHUS.
Bruigenars Ha yepTexKe
KOH(UTYpary, HEOOXOINUMBIC
Uil TIpOBEACHHUsT 00OCHOBAHUU
JIOTUYECKHUX LI1aroB

peLIeHus. HNuteprpetupoBartsb
ITOJIyYEHHBIN pe3yJsbTar U
COIIOCTABJIATh €r0 C YCIOBHEM
3aJ1a4M.

5 | IloBropenune.  Pemenue 4 3HaTh Marepual, HU3ydyeHHbIH B | LIeHHOCTHM HaydHOro
3aj1ad. Kypce MIO3HAHUSA, TPYL0BOE
MaTeMaTHKH 3a 8 KJacc. BOCIIUTaHUE U
Brnagets  oOmmum  mpuemoM | mpodeccruoHaaIbHOe
pelieHns 3a1ad. CaMOOIIPE/IEIICHNUE,
YMeTh NPUMEHATH IIOJYYEHHBIE | DKOJIOTUYECKOE
3HAHUA Ha IPAKTHKE. BOCIIMTaHHE, JYXOBHO-
YMeTh  JIOTMYECKH  MBICIUTH, | HDABCTBEHHOE
OTCTauBaTh CBOIO TOUKY 3PEHMS U | BOCHUTAHHE
BBICIIYIIMBATh MHEHHE JPYIHX,
paboTaTh B KOMaHJE.
6 | Uroro 68
9 kJj1acc reomMerpus
n/n | Tema Koa- | XapakTepucTuka 0CHOBHBIX OcHoBHBIE
BO | BUJOB JeATeJIbHOCTH Y4€HHKA HaINpaBJICHUSA
yacoB | (Ha ypoBHe YY/]I). BOCIIUTATEILHOM
AeATEIbHOCTH
1 | I'n.9.Bekropsl. 8 DopMynMpOBaTh ONIPEACIICHUS U Hennocru
1 .IlonsTHe BEekTOpA. WUTIOCTPUPOBATH MOHATHUS BEKTOPA, HAy4YHOTO
2.Crnoxenue u JUIMHBI (MOAYJISI) BEKTOPA, IIO3HAHUS,
BBIUATAaHUE KOJUIMHEAPHBIX BEKTOPOB, PABHBIX TPYZAOBOE
BEKTOPOB. BEKTOPOB. BOCIIMTAHUE U
3.YMHOXEHUE Boruucnars ;JIMHy U KOOPJIUHATHI npodecCuoHaIbHOE
BEKTOPA Ha YUCJIO. BEKTODA. CaMOOINPEIEIICHHE,
[TpumeneHne Haxoauts yron Mexay BEKTOpaMH. JKOJIOTMYECKOE
BEKTOPOB K PEIIECHUIO BbInonHATE onepanuu HaJl BEKTOPaMU. | BOCIIMTAHUE,
3aj1ad. BEINOIHATE IPOEKTHI IO TEMaM IpaXXIaHCKOe
MCII0JIb30BaHUsl BEKTOPHOI'O METOA BOCIIMTAHHUE.

Ipu pCHICHUMA 3a/1a4 Ha BEIYUCIICHUA U




JOKa3aTecJIbCTBA.

I'.10.Meton 10 OOBACHATH U WILTIOCTPUPOBATH Hennoctu
KOOpJIMHAT. MOHATUE AEKAPTOBOU CHUCTEMBI Hay4HOI'0
1. Koopaunats! KOOpJIMHAT. IIO3HAHUS,
BEKTOpA. BbIBOIUTE U UCTIOIB30BaTh (POPMYJIBI TPYZIOBOE
2.Ilpocreiiue KOOpAUHAT CEPEIUHBI OTPE3KA, BOCIIMTAHUE U
3a/1a4u B paccTosTHUSA MEXKAY IBYMsI TOUKaMHU npodeccuoHaIbHOe
KOOpJMHATAX. IUIOCKOCTH, YPaBHEHHUS MIPSIMOU U CaMOOINIPEIEIICHHE,
3.YpaBHeHHe OKPY>KHOCTH. 3KOJIOTUYECKOE
OKPY>KHOCTH U BrBINoOAHATE TPOEKTHI 110 TEMaM BOCITUTAHUE
MPSMOM. Ncnonb30BaHust KOOPAMHATHOTO
Pemenue 3anau. METO/1a MPU PEIICHUH 337a4 Ha
KonTponbhas pabota BBIYMCIICHHS U I0KA3aTENbCTBA
Nel.
I'n.11.CooTHOmIEHNE 11 dopmyIHpOBaTh U JOKa3bIBaTh TeopeMy | LleHHOCTH
MEXy CTOPOHAMH COOTHOLIEHUSAX MEXAY CTOPOHAMU U Hay4HOI'O
U yriamu YIJIaMH TPEYTOJIbHUKA. MIO3HAHUS,
TPEYroJIbHUKA. DopMyIUpOBaTh ONPEACIECHUS U TPYZOBOE
CkansipHoe WJUTFOCTPUPOBATH MTOHATUS CHHYCA, BOCIIMUTaHUE U
IIPOU3BEICHUE KOCHHYCa, TAHT€HCAa U KOTaHI'€HCa npodeccuoHaIbHOe
BEKTOPOB. OCTpOTO yTria IpsIMOYTOJIBHOTO CaMOOIIpeICIICHHE,
1.Cunyc, KocuHnyc, TpeyroibHuKa. BeIBOIUTH POpMyIIBL, IKOJIOTHYECKOE
TaHI'€HC yTJa. BbIpaxkaroniyre pyHKIuu yria BOCITUTAHHE
2.CooTHOLIEHUS MPSMOYTOJIBHOTO TPEYTOJIbHUKA Yepe3
MEXIy CTOPOHAMHU U ero cropoHbl. DopmynupoBaTh
yrilamMu OIpeZieNICHUs] CUHYCa, KOCUHYCa,
TPEYTOJIbHUKA. TaHIeHca, KoTaHreHca yrioB ot 0 1o
3.CkansipHoe 180°.
IIPOU3BEJICHUE BriBonuTh (hopMyIibl, BeIpaskarolue
BEKTOPOB. ¢dbynkun yrimos ot 0 1o 180° yepes
Pemenue 3anau. (GYHKIIUM OCTPBIX YTJIOB.
KonTtponpHas pabora DopMyIHpPOBATH U PA3BIICHATH
No2. OCHOBHOE TPUTOHOMETPUYECKOE

TOXaecTBO. [0 3HAaUEHUsIM OTHOM

TPUTOHOMETPUUECKON (QYHKIIMH yTia

BBIYHCIIATH 3HAYEHUS JPYTHX

TPUTOHOMETPUUECKHUX (YHKIIHI 3TOTO

yria. @opMynHpoBaTh U JOKa3bIBaTh

TEOPEMBI CHHYCOB U KOCUHYCOB.

Haxoauts yron Mexay BEKTOpaMH,

CKAJIIPHOE MPOU3BEECHUE BEKTOPOB,

dbopMynupoBaTh U 000CHOBHIBAThH

YTBEPKJICHHS O CBOMCTBAX CKAJISIPHOIO

IIPOU3BEIEHUS BEKTOPOB; UCII0JIb30BAThH

CKAJIIPHOE MPOU3BEIAEHUE BEKTOPOB MPH

pElIEHUH 3a7ay.
I'n.12. JInuna 12 Pacnio3HaBaTh MHOTOYTOJIbHUKH, [Tarpuotnueckoe
OKPYXHOCTHU U (dbopMyIHpOBaTH OIpeeIeHUE BOCIIMTAHHUE,
IJI0IAb UIIPUBOANTH PUMEPHI 3CTETUYECKOE
Kpyra. MHOT'OYTOJIbHUKOB. BOCITUTaHUE,

1.ITpaBunbHbIE
MHOTI'OYT'OJIbHUKH.

PopMynMpOBATh U TOKA3bIBATh
TEOPEMY O CYMME YIJIOB BBITYKJIOTO

[IEHHOCTH HayYHOT'O
MMO3HaHMS,




2. Jlnuna MHOTOYTOJIbHUKA. TPYAOBOE
OKPY>KHOCTH U Hccnenosate cBoiicTBa BOCIIUTAHUE U
IIoHIaib Kpyra. MHOTOYTOJIbHUKOB C TIOMOIIIBIO npodeccuoHaIbHOe
Pemenue 3anau. KOMITBIOTEPHBIX ITPOTPAMM. CaMOOTIpe/ICIICHHE.
KontponbHas padota DopmMyJIHPOBATH U JOKA3bIBATH
Ne3. TEOPEMBI O BIIMCAHHOMN U ONMCAHHOU
OKPYKHOCTSIX MHOTOYT'OJIbHUKA.
OOBSICHITH MOHATHS IJTUHBI
OKPYKHOCTH M ILTOIIATHN KPYyTa;
BBIBOJIUTEH (DOPMYIIBI JIJISI BBIYUCIICHUS
JUTMHBI OKPY>KHOCTH U JUIMHBI IyTH,
IJIOLIAU KPYyTra U IO KPyrOBOTO
CEeKTopa.
Pemiate 3a1aun Ha JOKA3aTENbCTBO U
BbIUKCIIeHHs. MoIeIpoBaTh yCIOBHE
3a/1aud ¢ TOMOIIBIO YepTexa HIN
pHUCYHKa, TPOBOAUTD
JOTIOJTHUTEIBHBIETIOCTPOCHUS B XO/JI€
peuieHusl.
NHTepnpeTupoBaTh MOTYyYCHHBIN
pe3yabTaT U COMOCTABIISATh €r0 C
YCIIOBUEM 33a4H.
HccnenoBaTh cBoiicTBa KOH(PUTypaIIHid,
CBSI3aHHBIX C OKPYXHOCTBIO, C
MOMOIIbI0 KOMITBIOTEPHBIX MPOTPAMM.
Pemrats 3aaun Ha MOCTpOEHHUE,
JIOKA3aTeJIbCTBO U BHIYMCIICHHUSI.
I'n.13.[IBroxenust. OOBSICHITH U UILTIOCTPUPOBATH Lennoctu
1.ITonsTHe MOHATHUS paBeHCTBA PUTYp, MOI00MUS. Hay4IHOTO
JIBUKECHMUSL. CtpouTh paBHbIE U CHMMETPUYHBIE MO3HAHUS,
2.ITapanienbHblit (bUTypBI, BBITOIHATH MapalIeIbHbIN TPYyAOBOE
IIEPEHOC U MTOBOPOT. NEePEHOC U MOBOPOT. BOCIIUTaHUE U
Penrenue 3amau. HccienoBaTs CBOMCTBA IBUKEHUHA C npodecCHoHaAIbHOE
KonTtponsHas padora MOMOIIbI0 KOMITBIOTEPHBIX MPOrPAMM. CaMOOTIpe/IeICHHE,
Ne4, BBINOSHATE TPOEKTHI 110 TEMAM 3KOJIOTUYECKOE
reoMeTpUUECKUX MpeodpazoBaHuil Ha BOCIHUTAHHUE,
MJIOCKOCTH. IPaKJaHCKOE
BOCIHTAHUE.
HavannHble cBeneHus JlaTh HayaJIbHOE MPEACTABICHUE O Llennoctu
U CTEPEOMETPUHU. TeJaxX U MOBEPXHOCTSIX B IPOCTPAHCTBE, | HAYYHOTO
MO3HAKOMUTH YYALUXCSI C OCHOBHBIMHM | TIO3HAHMS,
dbopMynaMu AJisl BEIYACICHUS TPYZI0BOE
IO ! TOBEPXHOCTEH U 00EMOB BOCIIMTAaHUE U
Te. npohecCuoHaTBHOE
CaMOONpeIeNeHNE,
HKOJIOTUYECKOE
BOCIUTAHHE
006 akcuomax Hatp 60nee riaybokoe npenacrasienue o | [larpuornueckoe
IUTAHUMETPHH. CUCTEME aKCHOM IUIaHUMETPHUH U BOCIHTAHHUE,
AKCOMAaTHUYECKOM METO/IE. ACTETUYECKOE
BOCIHTAHUE,

HNCHHOCTH HAYYHOT' O




MO3HaHU,
TPYIOBOE
BOCIIUTaHUE U
npodeccuoHaIbHOe
CaMOOTIpEJICIICHUE.
8 | IloBTOpEHuUeE. 9 3HaTh MaTepual, U3y4eHHbIN B Kypce Hennoctu
Penrenue 3anau MaTeMaTHUKHU 3a 9 Kiacc. Hay4YHOTO
Bragets o0muM nprueMoM perieHust MTO3HAHUS,
3a7a4. TPYZIOBOE
YMeTh NPUMEHSATh MOJyUYECHHBIC 3HAHUS | BOCIIUTAHHE U
Ha TIPAKTHUKE. npodeccuoHaIbHOE
YMeTh JIOTHYECKU MBICTUTh, OTCTANBATh | CAMOOIPE/ICICHHE,
CBOIO TOYKY 3PEHUS U BBICITYIITMBATH JKOJIOTMYECKOE
MHEHUE JIPYTHUX, BOCIIMTaHUE
paboTath B KOMaHJIE.
9 | Uroro 68
COI''TACOBAHO COI''TACOBAHO

[Ipotokon 3acenannNel

METOAMYECKOTO OOBEAMHEHUST yUUTEICH

or 29.08.23.

Yepkecosa T.B.

Kampimanckas E.B. 3aM. qupektopa o YBP

ITonnucek pykoBoaurens MO OY

pactudpoBKa MOAIUCH

pacmudpoBka MOJINCH

Jara
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