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OCBOCHHME KAXKIOW TEeMbl M BO3MOXKHOCTb HCIIOJIb30BAHUS IO ATOH TeMe 3JIEKTPOHHBIX (IU(PPOBHIX)
00pa3oBareIbHbIX PECYPCOB.
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coll.
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MNOSACHUTEJIBHAS 3AITMCKA

I'eomeTpus Kak OAWH M3 OCHOBHBIX Pa3/elOB IIKOJIBHOM MaT€MAaTHKH, UMEIOIIMI CBOEH LIENIBIO
o0ecrneunTh HM3y4eHHE CBOMCTB M pa3MepoB (UIyp, UX OTHOLIEHMH U B3aMMHOE paclOJIOKEHUE,
ONMPAETCSl Ha JIOTUYECKYIO, JOKA3aTeNIbHYIO JIMHUIO. LlEHHOCTh H3Yy4eHMsI T'€OMETpUM Ha YpOBHE
OCHOBHOIO o001mero oOpa3oBaHUs 3aKIHOYaeTcss B TOM, 4YTO OOyYaroIIMHCS YYUTCA HPOBOIUTH
JIOKa3aTeNbHbIE  PACCY)KJEHUS, CTPOUTHb JIOTMYECKHME YMO3AKJIIOUEHHUs, JOKa3blBaTb MCTHUHHBIE
YTBEP)KJICHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAMTH PACCYXKIEHUS «OT IPOTUBHOIOM,
OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYITUPOBATH OOpPATHBIC YTBEPKICHHUS.

Bropoii 1enpr0 M3ydyeHUs TIEOMETpUH SBISETCA MCIIOJIb30BaHME €€ Kak HMHCTPYMEHTa IIpH
pEeLICHUH KaK MaTeMaTU4eCKMX, TaK W IMPaKTHYECKUX 3a/]ad, BCTPEYAIOUIMXCS B PEAJbHOM >KHU3HU.
OOyuaronuiicss JODKEH HAyYUTHCS ONPEACTUTbh M€OMETPUYECKYIO (HUTypy, OMUCATh CIOBAaMH JaHHBIN
4YepTéK WIM PUCYHOK, HAWTH IUIOIAAb 3E€MEIbHOTO YYacTKa, paccuuTaTb HEOOXOAUMYIO [UIMHY
OINITOBOJIOKOHHOTO Kabemnst wiu Tpedyemble pa3Mephl rapaxa Ui aBTOMOOHIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUUCIINTENIbHAS JIMHUS B U3y4€HUHN reoMeTpuu. [Ipu perienun 3a1a4 MpakTHYECKOI0 XapaKkTepa
0o0yyaroluicss yYUTCsl CTPOUTh MAaTEMaTUYECKHE MOJIENIN PEAIbHBIX KU3HEHHBIX CUTYaluil, IPOBOJIUTH
BBIUHMCIICHHSI U OLIEHUBATh aJIeKBATHOCTb OJYYEHHOT'O pe3yibTaTa.

Kpaiine BaxxHO mnOMYEPKHUBATL CBA3M TE€OMETPUM C JAPYTUMHU Y4YEOHBIMU IpEeIMETaMH,
MOTUBUPOBATh MCIIOJB30BaTh ONPEAETICHUS I'€OMETPUYECKUX (Uryp M TOHSTUH, IEMOHCTPUPOBATbH
IPUMEHEHUE IOJIyYEHHBIX YMEHUH B (PU3UKE U TEXHHUKE. DTH CBSI3U HambOosee SpKO BUJIHBI B TEMax
«Bextopb1», «TpuroHoMerpuyeckue COOTHOIEHUs», «Meron koopauHat» U «Teopema [Tudaropar.

Vuebnsiii kypc «['eomeTpusi» BKIIOUAET CIEAYIONIME OCHOBHBIE pa3eibl COICPKAHUS:
«['eomerpuueckue ¢Gurypbl U HUX CBOMCTBa», «l3MepeHue reoMeTpuyecKux BeIUYHHY», «JleKapTOBBI
KOOPJAWHATHI Ha TUIOCKOCTHY, «BekTope», «/IBmxenus miockoctuy, «[IpeodpazoBanus momoOus.

Ha u3yuenue yuebnoro kypca «I'eomerpusi» otBoautcsa 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B
HeJeno), B 8 kiacce — 68 yacoB (2 yaca B Heeno), B 9 kiacce — 68 yacoB (2 yaca B HE/IEIIO).

COJAEPKAHUE OBYYEHUA

7 KJIACC

Havanenele mnonATHS TeoMerpuu. Touka, mnpsmas, OTpe30K, Jyd. Yroia. Buasl yrios.
BeprukansHbele 1 cMexHble yribl. buccektpuca yrna. Jlomanas, MmHOroyronbHuk. IlapamiensHocTs u
NEPNEHANKYIISIPHOCTD PSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHbIE CBOHCTBa OceBOW cummeTpuu. [IpumMepsl cuMMeTpuu B
OKPY’KaIOIlEM MUpE.

OCHOBHBIE TIOCTPOEHHS C TOMOILBIO LMPKYIs M JHUHEWKH. TpeyronpHuk. Beicora, Meauana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOe1peHHBIN U PaBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CaoiicTBa ¥ IPU3HAKKU paBHOOEIPEHHOTO TpeyrojabHUKa. [Ipr3Haky paBeHCTBA TPEYTOJbHUKOB.

CBolicTBa M NpU3HAKU MNapajuienbHbIX NpsMbIX. CyMMa YIVIOB TpPEyrojbHUKA. BHelHue yrisl
TPEYTOJIbHUKA.

[IpsmoyronbHblii  TpeyroiabHUK. (CBONHCTBO  MeIMaHbl NPSMOYIOJBHOTO  TPEYroJIbHUKA,
IIPOBEAEHHONW K THUIOTeHy3e. [Ipu3Hakum paBeHCTBA MPSMOYTOJBHBIX TPEYroJbHUKOB. [IpsMoyronbHbINA
TPEYTroJbHUK C yIriioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYTOJbHHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOM, Teopema
0 0oJbIIeM yrie U 60NblIel CTOPOHE TpeyroyibHUKA. [lepneHuKysap U HaKJIOHHAS.

I'eomerprueckoe mecTo Touek. buccekTpuca yriia u cepelMHHBIN NEPIEHINKYISAP K OTPE3KY Kak
F€OMETPUYECKHUE MECTA TOYEK.

OKpyYy’XKHOCTh M KpYT, XOpJla U AUAMETpP, UX CBOMCTBA. B3anMHOE pacnoiokeHne OKpPYKHOCTH U
npsimoi. KacarenpHast M cekymas K OKpyXHOCTH. OKpy)KHOCTb, BIMCaHHas B yroi. BrnucanHas u
ONMCaHHasl OKPYKHOCTH TPEYTOJIbHUKA.

8 KVIACC

UYeteipéxyronbauku. [lapamnenorpamMm, ero mnpu3HakKd ©  CBOWCTBA. YacTHele ciaydau
napauienorpaMMoB (MIPsIMOYTOJILHHUK, pOMO, KBaJIpat), X MPU3HAKU U cBoicTBa. Tpamerus, paBHOOOKas
Tparnenus, e€ CBOWCTBA U Npu3Haku. [IpsaMoyronpHas Tpanenus.

Meron ynBoeHus Menuanbl. llenTpanbHas cumMmerpusa. Teopema @aneca U Teopema o



IIPOMOPLUOHATIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroibHUKA U Tpanenuu. L{eHTp Macc TpeyrojibHuKa.

[TogoOue TpeyroapHukoB, Koddduiument mnomodbus. IlpusHaku mogO00UST TPEYrOJIbHHUKOB.
[Ipumenenue nopooust pu peLIEHUH IPAKTUUYECKUX 3ajau.

CpoiicTBa 1uiomianei reomerpuueckux ¢uryp. Dopmynbl JUis  IUIOMAAN  TPEYroJIbHUKA,
napasuiesorpaMma, pom6Oa u tpanenun. OTHOIIEHHE IJIOMAAeH MOA00HBIX huryp.

Brruncnenue miuomaaei TpeyrojibHUKOB M MHOTOYTOJIbHUKOB Ha KJIET4aTO Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsr [Tudaropa npu pemeHnn NpaKTHYECKUX 3a1a4.

CuHyc, KOCHMHYC, TaHT€HC OCTpPOro yrja HpSIMOYroJbHOTO TpeyrojibHUka. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpudeckue ¢pyHkuuu yrios B 30, 45 u 60°.

BrnucanHble ¥ LEHTpaIbHBIC YIUIBI, YTOJ MEKY KacaTeJIbHON U XOPIOH. YTIIBI MEXKIAY XOpAAMU U
CeKyIIMMHU. BrucanHble W ONHCAHHBIE YETHIPEXYTOJIBHUKU. B3auMHOE pacnoyiokeHue ABYX
okpyxHocTeil. Kacanue okpyxHocreil. OOmue kacaTeabHbIC K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xkocunyc, tanreHc yriaoB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
DopMyIbl IPUBEACHHUS.

Pemenue tpeyroiabHukoB. TeopeMa KOCHMHYCOB M TeOopeMa CHHYCOB. PellleHue NpakTHYecKuX
3a/1a4 ¢ UCMOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue momxoodus. [1ogo00me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpou3BenEeHUH OTPE3KOB XOpJ, TEOPEMbI O MPOU3BEIEHUU OTPE3KOB CEKYIIUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

BekTop, nuHa (MOIyNib) BEKTOpa, COHAIIPABICHHBIE BEKTOPHI, TPOTUBOMOIOXKHO HAIMPaBICHHBIE
BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIlEpallud HaJ BeKTOopamH. Pa3znoxeHue
BEKTOpa MO JBYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHatel BekTopa. CKalsipHOE MpOU3BEICHUE
BEKTOPOB, IPUMEHEHUE JJIs1 HAX0KJIEHUS AJIMH U YIJIOB.

JlexkapToBbl KOOpJAWHATHl Ha IJIOCKOCTU. YpPaBHEHUS NPSIMONW M OKPY>KHOCTH B KOOpAHMHATAX,
nepecedeHre OKpy>KHOCTE! U IpsMbIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHE.

[IpaBunabHBIE MHOTOYroJbHUKH. JITMHA OKpYXHOCTH. I'panycHas M paaMaHHas Mepa yria,
BBIUMCJIEHHE JUIMH OYyT OKpykHOCTel. [lnomane kpyra, cekropa, cerMeHra.

JIBIDKEHHsI TUJIOCKOCTH M BHYTPEHHUE CUMMETpUHM (Uryp (9JI€MEHTapHble MpPeICTaBICHUS).
[TapannensHbiii nepenoc. [ToBopoT.

MVMIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS NIPOI'PAMMBI YYEBHOI'O KYPCA
«"EOMETPHS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3yJbTaTbl OCBOEHHMS  Iporpammbl  ydeOHoro Kypca  «l'eomeTpus»
XapaKTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIINTAHHE:

IMPOABJICHUEM HMHTEPECA K MNPOUIJIOMY H HACTOALICMY pOCCHﬁCKOﬁ MaTEMAaTUKHU, IIECHHOCTHBIM
OTHOLIEHUEM K JOCTHMXKEHHUSM POCCHUHCKHX MAaTEMaTUKOB M POCCUHCKONM MaTeMaTU4YeCKOW HIKOJIBbI, K
UCIIOJIb30BAaHUIO ATUX JOCTHKEHHUM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpaxIaHCKoe H 1yXOBHO-HPABCTBEHHOE BOCIIUTaHHE:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEM TIpa)<JIaHWHA M peanu3aluu ero Ipas,
NpPEJCTAaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKIIMOHHPOBAHUS PA3IHUHBIX CTPYKTYp, SBJICHUH,
IpoUeAyp TpaxkJIaHCKOro oOIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXJIEHUIO
ITHUYECKUX NpoOJIeM, CBS3aHHBIX C MPAKTUYECKHMM HPUMEHEHHEM TOCTH)KEHUI HayKH, OCO3HAHUEM
BAXXHOCTHU MOPAJIBHO-3THYCCKHUX IIPUHIOUIIOB B ACATCIIBHOCTH y‘IéHOFO;

3) TpyAoBOE BOCIIUTAHME:

YCTaHOBKOfI Ha AaKTUBHOC YYaCTHC B PCIHICHUMW [MPAKTHUYCCKUX 3aaayd MaTeMaTHYeCKON
HalpaBJIEHHOCTH, OCO3HAHWEM BAa)KHOCTH MAaTeMaTHYECKOro 0Opa30BaHUsS Ha MPOTSKEHUU BCEH KHU3HU
JUI yCIIEHIHOM Mpo(ecCHOHANbHON NeATENTbHOCTH M pa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HAaHHBIM
BHIOOPOM U MOCTPOSHHEM WHAMBUIYAIBHOM TpaeKTOpuu 0Opa30BaHUS M JKU3HEHHBIX IJIAHOB C YYETOM
JUYHBIX UHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIIUTAHUE:



CITOCOOHOCTBIO K AMOITMOHAIIBHOMY M ACTETHYECKOMY BOCIPHUSATHIO MAaTEMAaTHUYECKHUX OOBEKTOB,
3a/1a4, pelIeHU, pacCy>KIeHNU, YMEHUIO BUIETh MATEMATHUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpI/IeHTaL[I/ICﬁ B ACATCIIBHOCTU Ha COBPEMCHHYIO CUCTCMY HAYYHBIX HpCI[CTaBHGHI/Iﬁ 06 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YE€IOBEKa, MPUPOJIBI U OOIIECTBA, TIOHUMAHUEM MaTEMaTHYECKON HAYKH Kak
C(bepBI JeJI0OBEUECKOU ACATCIBHOCTH, 3TaIlOB eé Pa3sBUTHA U 3HAYUMOCTU IJId pa3BUTHUA LUBUIIU3AIUU,
OBJIQJICHUEM S3bIKOM MAaT€MaTUKHM W MaTeMaTHYECKOW KyJIbTYpOHM KakK CpEICTBOM IIO3HAHUS MHUPA,
OBJIAICHUEM HpOCTGfIH.IPIMH HaBbIKaMU HCCHGHOB&TGHLCKOﬁ ACATCIIbHOCTH,

6) ¢usnyeckoe BocnuTaHUE, (GOPMHPOBAHHE KYJIbLTYPbl 30POBbS W 3MOLMOHAJIBLHOTIO
OJ1aronmoJryymsi:

TOTOBHOCTBIO HNPUMCHATL MATCMATUUYCCKHUC 3HAHHA B HHTCPCCAaxX CBOCTO 3A0POBbsA, BCIACHHA
3I0pOBOr0 00pa3a JKM3HM (37I0pOBOE TNUTaHWE, COAJaHCHPOBAHHBIM PEXUM 3aHATHUA W OTIbIXA,
perynsipHasi (u3HUecKas aKTHBHOCTH), C(OOPMHPOBAHHOCTHIO HAaBbIKA pedIeKCHU, TMPU3HAHUEM CBOETO
mpaBa Ha OIMMOKY M TAKOTO e IpaBa JIPYroro 4eJI0BeKa;

7) 3K0JI0THYECKOE BOCTIUTAHME:

OpHUCHTAIlMCH Ha NPHUMCHCHHUE MAaTeMAaTHYEeCKUX 3HAHUW I pEIICHUs 3aJad B 001acTH
COXPAaHHOCTH OKPYXKAIOUIEH Cpe/Ibl, IUIAHUPOBAHMS MOCTYIIKOB M OLUEHKM MX BO3MOKHBIX MOCJEACTBUN
JUISL OKPYXKAIOIIe cpesbl, OCO3HAHUEM TJI00ATIbHOTO XapakTepa AKOJIOTUYECKUX MpoOIeM U MyTed ux
pelieHus;

8) ajanTanmns K M3MEHAIUMCS YCJIOBUSAM COLMAJIbHOM M IPUPOJAHOM Cpelbl:

TOTOBHOCTBHO K I[Gf/'ICTBI/IHM B YCJIOBHAX HGOHpeI[eJIéHHOCTI/I, IOBBIIICHUIO YPOBHA cBOEeH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUUYECKYIO ACSITEIbHOCTb, B TOM YHUCJIE YMEHHE YUYUThCA y JIPYTUX JIOJEH,
HpI/IO6pCTaTI) B COBMECTHOH ACATCIIBHOCTH HOBBIC 3HAHUA, HABBIKW Y KOMIICTCHIIUA U3 OIIBITA APYTHUX;

HE00XO0IMMOCTHIO B (JOPMHUPOBAHUHU HOBBIX 3HAHUI, B TOM 4Hclie GOPMYIUPOBATH UJIEH, IOHSATHS,
TUIIOTE3BI 00 O0O0BEKTaxX M SABJICHUAX, B TOM YHUCJIC PpPaHCC HCU3BCCTHLIX, OCO3HABATH I[e(i)I/IHI/ITI)I
COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIIMIO KaK
BBI30B, TPEOYIOIIUI KOHTPMEP, KOPPEKTHUPOBATH IPUHUMAEMBbIE PEIICHUS U JeHCTBUS, GOPMYTUPOBAThH U
OLCHUBATb PUCKHU U ITOCICACTBUA, q)OpMI/IpOBaTI) OIIBIT.

METANPEIMETHBIE PE3YJIbTATHBI

IMo3naBaTebHBIE YHHBePCcAJbHbIE YUeOHbIE AelCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:

® BLIABJIATE U XapaKTECPHU30BaTh CYHICCTBCHHBIC ITPU3HAKH MATCMATHYCCKUX O6T)€KTOB, HOH?ITPII7[,
OTHOUICHUN MEXAY NOHITUSIMH, (POPMYIHPOBATH ONpPEAETICHUS OHITUN, yCTaHABINBATh CYLIECTBEHHBIN
MpU3HAK KIACCHU(PUKAIIUU, OCHOBAHHUS JIJIs1 0OOOIICHUS U CPABHEHUSI, KPUTEPUH MTPOBOJUMOTO aHAIN34;

® BOCIpPUHUMATh, (QOPMYIUPOBaTH M NPeoOpa30OBBIBATH CYKIEHUS: YTBEPAMUTEIbHBIE U
OTpUIaTeNbHbIE, eANHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

® BLIABJIATE MATCMATHUYCCKHUE 3aKOHOMCPHOCTH, B3aMMOCBA3W W IPOTHUBOPCUHA B q)aKTaX,
JaHHBIX, Ha6J'IIO}IeHI/I${X U YTBCPXKIACHUAX, IpCAjiaraTb KpUTCPUU IJIsI BBIABJICHUA 3aKOHOMepHOCTeﬁ u
IIPOTUBOPEYUL;

® Ji¢JlaTb BBIBOJAbI C MCIIOJIBb30BAHUEM 3aKOHOB JIOTMKH, IOCAYKTHUBHBIX W HWHIAYKTHBHBIX
YMO3aKIIIOUCHHUH, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

e pa3dupaTh OKA3aTENbCTBA MATEMATUYECKUX YTBEPXKACHUU (MPSMBIE M OT MPOTHUBHOTO),
MPOBOANTHL CaMOCTOSITEIbHO HECTOXKHBIE JOKa3aTelIbcTBA MaTeMaTHMYeCKUX (aKTOB, BBICTPaUBATh
apryMeHTaluIo, TPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBAaTh COOCTBEHHBIE PACCYKICHHUS;

e BHIOMpaTh crioco0 pemieHus y4eOHOU 3amaur (CpaBHHMBATh HECKOJIBKO BAapHAHTOB PEIICHHS,
BBIOMpaTh HanOOJIee MOIXOSAIINN C YIETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibCKue AeCTBUA:

® WCIONB30BaTh BOMPOCHl KaK HCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHUS, (OPMYIHUPOBATH
BOTIPOCHI, (UKCUPYIOIINE MPOTHBOpEYHE, NpoOJIeMy, CaMOCTOATEIbHO YCTAaHABIMBAaTh HMCKOMOE U
JaHHOE, OPMHUPOBATH THUIOTE3Y, APTYMEHTUPOBATH CBOIO MO3HIINIO, MHEHUE;

¢ JIIPOBOJUTH IO CAMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY HECJI0KHBIN 9KCIICPUMCHT, HGGOJIBLHOG
WCCJICJIOBAHNE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOrOo OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXIy COOOM;



® CaMOCTOSITEIbHO (OPMYIMPOBATH OOOOIIEHUS M BBIBOABI IO PE3yJbTaTaM HPOBEAEHHOIO
HaOJIOAEHUS, MCCIEOBAHUS, OLEHUBATh JOCTOBEPHOCTb IIOJIyYE€HHBIX pE3yJIbTATOB, BBIBOJIOB H
000011IEHHI;

® IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IIPOLECCA, a TAK)KE BBIABUIATH MPEATIOIOKEHUSI O €ro
pPa3sBUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

® BBIABIATh HEJOCTATOYHOCTh U H30BITOYHOCTh HMH(OPMAIUM, JaHHBIX, HEOOXOOUMBIX [UIf
pELIeHNUs 3aa4H;

e BBHIOMpaTh, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH HHPOPMALUIO
pa3IMYHBIX BUJOB U (GOPM MPEICTABICHHUS;

e BbIOMpaTh (GOpMy NpeAcTaBiIeHUs HHGOPMALMM M WIUIIOCTPUPOBATH pelIaeMble 3aJadu
cXeMaMH, AMarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;

® OIEHHMBATh HAAEKHOCTH HMH(POPMAIMM 1O KPUTEPUAM, NPEAJIOKEHHBIM YUYHUTEIEM WIH
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

® BOCHpPHUHUMATh U (QOPMYJIUPOBATH CYKICHHS B COOTBETCTBUM C YCIOBMSIMHU M LEISIMU
o0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U NMHCbMEHHBIX TEKCTaX,
J1aBaTh MOSCHEHUS 10 X0y PEIlIeHUs 3aJaul, KOMMEHTUPOBATh MIOJy4YEHHBIH PE3yJIbTaT;

e B Xoz€ OOCYXKIEHHs 3aJlaBaTb BOIIPOCHI IO CYIIECTBY OOCY)XIa€MOH TeMbl, NPOOJIEMBI,
pelaeMoi 3a1auu, BbICKA3bIBATh UJIEHU, HALIEJICHHBIE HA IIOMCK PELLIEHUS, COIIOCTABIIATE CBOU CYXKIECHHUS C
CYKICHUSIMH JIpyTUX YYaCTHHUKOB Juajnora, OOHAapyKuMBaTh pa3jiudyle€ M CXOJCTBO IO3MULMH, B
KOPPEeKTHOH (popme hopMynHpoBaTh pa3HOIIACUs, CBOM BO3PAKEHUS;

® NPEICTAaBISITh pE3YJNbTAaThl pEHICHUs] 3aJayd, OSKCIEPHUMEHTa, MCCIEA0BaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3a1ad MPEe3CHTAlUd M OCOOCHHOCTEH
ayJuTOpUH;

® [IOHMMAaTh U HCIOJB30BaTh IPEUMYILECTBAa KOMAaHIHOW W HWHAMBUAYaJbHOH pabOThl MpuU
pelIeHny yueOHbIX MaTeMaTUUYECKHX 3a]1aY;

® [PUHHUMATH 1IeJTb COBMECTHOM JIeSITEIbHOCTH, INIAHUPOBATh OPTaHU3ALIO COBMECTHON PabOTHI,
pacrpenensite BUIbl paboT, JOroBapuBaThbcs, OOCYXKIaTh MpOLECC U pe3yabTaT paboThl, 0000IIaTh
MHEHHS HECKOJIBKUX JIIOICH;

® y4acTBOBaTh B TPYMIOBBIX (popmax paboThl (0OCYXkaeHus, OOMEH MHEHHUSMH, MO3TOBbIE
IITYpPMBl U JPYTUE), BHIIOJHATH CBOK YacTh PaOOThl U KOOPAMHHUPOBATH CBOU JEUCTBUS C APYTUMH
WIeHaMUd KOMaHJIbl, OILIEHMBAaTh KayecTBO CBOETr0 BKJIaJa B OOLIMH MNPOAYKT MO KPUTEPUSM,
c(OpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe ieiicTBUS

Camoopranmu3anus:

® CaMOCTOSITENIbHO COCTAaBJIAThH IUIaH, aJTOPUTM pelIeHHs 3a4ayu (WIM ero 4acTh), BBIOMpATh
CHOCO0 pelieHus ¢ yuéToM MMEIOIUXCS PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM HH(OpMaIHH.

CaMOKOHTPOJIb, SMOIHOHAJILHBIH HHTEJIEKT:

e BJaJeTh CIOCOOAMHM CaMOIIPOBEPKM, CAaMOKOHTPOJIA TIIpoliecca W pe3ylibTaTa pelieHus
MaTEeMaTHYeCKON 3aJ1a4H;

® NpPEIBUIETh TPYAHOCTH, KOTOPbIE MOIYT BO3HUKHYTH IIpHM pPEIIEHHWU 3aJadd, BHOCUTH
KOPPEKTHBBI B JESATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, HAMJIEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;

® OIICHMBATh COOTBETCTBUE pE3yJIbTaTa JAEATEIbHOCTH IIOCTABICHHONW 1€MW M YCIOBHSIM,
OOBSICHATh TNPHUYMHBI JOCTHIKEHUS MM HEJOCTHKEHMS IIeJM, HaXOJIUTh OLIMOKY, JaBaTh OLEHKY
IpUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K xonIty 00yuenus B 7 kjacce 00yJaromunics MOTyIUT CICIYIONTHNE TPEIMETHBIC PE3YJIbTATHI:

Pacrnio3HaBaTh M3ydyeHHBIE T€OMETpUUYECKHE (DUTYPBI, ONPEAEIITh UX B3aUMHOE PaCIOIOKEHUE,
n300pakaTh reOMeTpU4ecKre (GUTyphl, BBITOIHATH YEPTEXKHU [0 YCIOBHIO 3a1a4l. M3MepATs nuHeliHbIe 1
YIJI0BbIE BEIMUUHBL. Pemars 3a1a4 Ha BEIYUCIEHUE JUIMH OTPE3KOB U BEJIMYHH YTJIOB.



Jlenath rpyOyI0 OLIEHKY JUHEHHBIX U YTJIOBBIX BEJIMYMH MPEIMETOB B pealbHON KU3HU, pa3MEPOB
MPUPOIHBIX 00BEKTOB. PaznmuuaTh pasmMepsl STUX 00BEKTOB IO MOPAIKY BEIIUYUHBI.

CTpouTh 4epTekKHU K FTEOMETPUUECKHUM 3a7a4aM.

[Tonb30BaTbcs NpHU3HAKaMU PaBEHCTBA TPEYrOJbHUKOB, HCIIOJIB30BaTh IPHU3HAKM M CBOICTBa
paBHOOEAPEHHBIX TPEYTOJILHUKOB MPH PEHICHUH 33]1a4.

[IpoBOAUTH JTOTUYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonb30BaTbCsl MPU3HAKAMU PABEHCTBA IMPSMOYTOJbHBIX TPEYTrOJIbHUKOB, CBOMCTBOM MEJIMAaHBI,
IPOBEAEHHON K TMIIOTEHY3€ NPSAMOYIOJIbHOTO TPEYTOJIbHUKA, B PELIEHUH TEOMETPUUECKHUX 3a]1a4.

OnpenensTh MapaieNbHOCTh NPSIMBIX C MOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMHU CEKYIasl.
Ornpenenars NapajuiesIbHOCTh MPSMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOM IPSIMOM 10
TOYEK APYIOU MPSMOM.

Pemate 3amaun Ha kieT4yaroi Oymare.

[TpoBOIUTH BHIYHMCICHUS U HAXOIUTH YUCIOBBIC 1 OyKBEHHbIC 3HAYCHHS YIIIOB B TEOMETPHUECKUX
3a/layaX C HCIIOJIb30BAHMEM CYMMBI YIJIOB TPEYTrOJIbHUKOB W MHOIOYTOJIBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX [IPU NEPECCUECHUN JIBYX MapajlIeNbHbIX MPSIMBIX ceKyllel. Pemars npakTuueckue 3a1auu
Ha HaXOXJIEHUE YTJIOB.

Bnagers MmoHATHEM IE€OMETPUYECKOIO MECTa TOYEK. YMETh OIpenessTh OUCCEKTPUCY yIiia U
CepEeIMHHBINA MEPIEHIUKYIISIP K OTPE3KY KaK FTEOMETPUUECKHE MECTA TOYEK.

DopMyIMpOBaTh ONPENCIICHUS OKPYKHOCTH M Kpyra, XOpAbl M JuUaMeTpa OKPY>KHOCTH,
M0JIb30BAThCS UX CBOMCTBAMHU. Y METh IPUMEHATH 3TU CBOMCTBA MPU PEIICHUH 33/1au.

Bnaners moHATHEM ONUCAHHON OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HAXOJIUThH €€ LIEHTP.
[Tonb30BaTbes pakTaMu O TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYrOJbHUKA MEPECEKAIOTCS B OJHON TOUYKE, U
0 TOM, YTO CEPEIUHHBIE IEPIEHIUKYIIAPBl K CTOPOHAM TPEYrOJIbHUKA [IEPECEKAIOTCS B OJJHON TOUKE.

Brnagete  moHsTHMEM ~— KacaTeNbHOM K OKPYKHOCTH,  IOJb30BAaThCSl  TEOPEMOM O
NEPIEHIUKYIIPHOCTU KacaTeIbHON U paaunyca, IPOBEIEHHOIO K TOUKE KacaHUsl.

[Tonb30BaTbCsl MPOCTEUIIMMU T€OMETPUUECKUMH HEPaBEHCTBAMM, NMOHUMATh MX MHPAKTUYECKUN
CMBICI.

IIpoBOANTH OCHOBHBIE T€OMETPUYECKHUE IIOCTPOEHUS C TOMOIIBIO HUPKYJIS U JINHEHKH.

K xonity 00yuenus B 8 ki1acce 00y4aromuics MoxyquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BUbI YETBIPEXYTOJBHUKOB, UX 3JIEMEHTHI, IOJIb30BaThCsl UX CBOMCTBAMU
IPU PEIICHNU T€OMETPUUYECKUX 3a/1a4.

[IpuMeHsITh CBOWCTBAa TOYKM TEPECEUCHHsS] MeIWaH TPEyroiibHHWKa (LIEHTpa Macc) B PEHICHUH
3a/1a4.

Bragets monATHEM CcpelHEW JIMHUM TPEYroJdbHUKA M Tpamneluu, TPUMEHSATh MX CBOWCTBA IpPHU
pemieHun reomerpryeckux 3aaad. [lomap3oBarbes TeopeMoit Paneca U TEOPEMON O IMPOINOPLIUOHAIBHBIX
OTpEe3Kax, NPUMEHATh UX JUISl PELICHUs MPAKTUUYECKUX 3aau.

[IpuMeHsTh pU3HAKU 1TO100USI TPEYTOJIBbHUKOB B PEIEHUH F€OMETPUUECKUX 3ajau.

ITonp3oBatbess Teopemoit [Iudaropa ans pemieHus TreoMeTpUYECKMX M MPAKTUYECKUX 3ajad.
Ctpouth MaTeMaTH4ecKyl0 MOJIelb B MPAKTUYECKUX 3aJadyax, CaMOCTOSITENIbHO JeNaTh YepTéx u
HaXOJUTh COOTBETCTBYIOIINE JUIUHBI.

Bnagerp mOHATHAMU CHHyCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria MpsSMOYTOJbHOIO
TpeyroyibHUKA. [101630BaThCS STUMU MOHATUSMHU /151 PEIICHUS MPAKTUUYECKUX 3a7ad.

Boruncnsate (pa3nuuHeiMH crioco0aMu) IUIOUIaAb TPEYroJibHUKA W IJIOU[aJd MHOTOYTOJIBHBIX
buryp (mone3ysch, THe HEOOXOAUMO, KaIbKyIITOpoM). [IpUMEHSATh TONydyeHHBIE YMEHHS B
MPAKTUYECKUX 3a7a4ax.

Bragers mOHATUSMU BINHUCAHHOTO M IEHTPAJIBHOIO YTila, UCMHOJIb30BaTh TEOPEMBI O BIMCAHHBIX
yriax, yriax Mex1y XopAaMH (CEeKyUIMMH) M yIjle MEXIy KacaTelbHOW M XOpIOM NpHU pelieHuH
FEOMETPUUECKUX 3ajau.

Bnagerp TOHSATHEM ONMCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHSITh CBONCTBA OMUCAHHOIO
YEeTHIPEXYTOJIbHUKA ITPU PELICHUU 3a/1a4.

[IpuMeHATh MOTyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMaTHYECKHE MOJENH s 3a1ad
peambHONM JKM3HM M TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C NPUMEHEHHEM IOA00Us U
TPUTOHOMETPHH (TIOJB3YACH, T/I€ HEOOXOIUMO, KATBKYIISITOPOM).

K koHIty 00yuenus B 9 kjacce 00y4Jaromuics MoIyduT CAeIyIoIue NpeIMETHbIC Pe3yIbTaTh:



3HaTh TPUTOHOMETpUYECKHE (YHKLIMU OCTPHIX YIJIOB, HaXOJUTh C UX IHOMOILBIO DPA3JIMNYHbIC
AJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pEIICHUE MPSIMOYTOJIBHBIX TPEYroJbHUKOBY»). HaxomuTs (c
HOMOIIBIO KaJbKYJISITOPa) JUIMHBI U YIJIbI Ul HETAOINYHBIX 3HAaYECHUH.

[Tonp30BaTbess opMynaMy NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXKIECTBOM JUIS
HaXOXIEHUS COOTHOLIEHUI MEKy TPUTOHOMETPUYECKUMU BEITMUYNHAMM.

Hcnonp30BaTh TEOpPEMBl CHHYCOB M KOCHHYCOB /Il HAaXOXKIEHHUS pPa3jIMYHBIX 3JIEMEHTOB
TPEYroJbHUKA («pEIIEHUE TPEYTOJIbHUKOBY), IPUMEHATh UX MPH PEILICHUH T'€OMETPUUECKUX 3ajiau.

Brnanets nonatusiMu npeoOpa3oBaHus Mo100Ms, COOTBETCTBEHHBIX 3JIEMEHTOB MOJAOOHBIX (UTYD.
[Tonp3oBaTbest CBOMCTBAMU 110100Ms IPOU3BOJIBHBIX (PUIYp, YMETh BBIUUCIATh JUIMHBI U HAXOJIUTH YIJIbI
y nono0HbIx ¢uryp. IIpumeHATs cBOMCTBa MOAOOMS B NPaKTHYECKUX 3ahadax. YMETb IPUBOAUTH
IPUMEPBI MTO0OHBIX (GUTYP B OKPYKAIOIIEM MHUPE.

ITosp30BaTbCA TEOPEMAMM O IPOM3BEAECHUHN OTPE3KOB XOPJ, O IPOU3BEIECHUN OTPE3KOB CEKYILUX,
0 KBaJ[paTe KacaTeIbHOM.

ITonp30BaThbcs BEKTOpaMH, HOHUMATh UX FEOMETPUUYECKUN U PU3MUECKUI CMBICH, IPUMEHATh UX B
pEIIeHNH TeOMETPHUYECKUX M (U3NYECKUX 3amad. [IpuMeHsTh CKaJspHOE MPOU3BECHHE BEKTOPOB IS
HaXO0XJICHUs JUIMH U YIJIOB.

[Tonb30BaTbcs METOIOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHSTDH €r0 B PEILIEHUU T€OMETPUUECKUX U
IIPAKTUYECKHX 3a7ad.

Bnagerp NOHATHSMM HpPaBWIBHOIO MHOIOYTOJIBHHMKA, JUIMHBI OKPYXHOCTH, JJIMHBI JYTH
OKPY’>KHOCTH M paJuaHHOM MEpHI yIVIa, YMETh BBIYMCIATH IUIOLIAAb Kpyra u ero 4dacreil. [Ipumensarts
[IOJIy4YE€HHBIE YMEHHUSI B IPAKTUYECKUX 3a/ladax.

Haxonute ocu (WM UEHTPbl) CUMMETpUHM (UTYp, NPUMEHATh JABWKEHMSI IUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[IpuMeHTh MONY4YEHHBIE 3HAHUS Ha MPAKTUKE — CTPOMTh MATEMaTH4YECKHE MOZEIU I 3a1ad
peaIbHOM JKU3HM M MPOBOAUTH COOTBETCTBYIOIIME BBIYHMCICHUS C IPUMEHEHHEM MOA00MUS U
TPUTOHOMETPHUUYECKUX (QYHKLUH (I10JIb3YSCh, I'/1e HEOOXOIUMO, KAIBKYIATOPOM).

TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
DJIEeKTPOHHBIE
(uu¢posBbIe)
Konu4yecTBo yacos o0pa3oBaTe/bHbIC
Ne  HammeHOBaHMe pa3aeioB U pecype
n/n | TeM MPOrpaMmbl
Beero Konrpoasnsie IIpakrnueckue
padoThI padoThI
[Ipocreiimme
1 reoMeTpruecKue Gpurypsl u 14 bubnuoreka [IOK
uX CBOMCTBa. M3MepeHue https://m.edsoo.ru/7f415e2e
reOMETPUUYECKUX BEJIUUUH
bu6mmoreka [JOK
2 Tpeyronpiiic 22 L https://m.edsoo.ru/7f415e2e
3 [TapannensHbIE TPSIMBIE, 14 1 bubnuorexa [JOK
CyMMa YTJIOB TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
P ———— 14 ) BuGmrorera LIOK
https://m.edsoo.ru/7f415e2e
IIOCTPOEHHUS
5 [ToBTOpeHue, 0600IEeH e 4 1 bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB 68 4 0
I10 ITPOTPAMME
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8 KJIACC

KoanuecTBo yacoB JJIeKTPOHHbIE
Ne  HammeHoBaHmue pa3iesioB (undposbie)
/0 ¥ TeM NPOrpaMmbl Bcero Kontponnubie  Ipakruieckne o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypes
N bu6mmoreka [IOK

! HerbipexyrobHHKH 12 . https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema

5 0 MPOMOPLUHUOHATIBHBIX 15 1 bubmuorexa [JOK
OTpe3Kax, MoJ00HBIC https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKH
ITmomans. Haxoxnenue

3 IJIOUIAJEN TPEYTOJIbHUKOB 14 1 bubnuorexa [JOK
¥ MHOTOYTOJIbHBIX (DUTYD. https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX Guryp

4 Teopema [Tudaropa n 10 1 bubmmoreka [JOK
Hayaja TPUTOHOMETPHHU https://m.edsoo.ru/7f417e18
VYTIbl B OKPYKHOCTH.

Bnucanusie u onucanHbie

5 YEThIPEXYTOJIbHUKU. 13 1 bubnuorexa [IOK
KacarenbHblie K https://m.edsoo.ru/7f417e18
okpykHocTH. KacaHnue
OKPY>KHOCTEHN

5 [ToBTOpeHmE, 0000IIEHNE 4 bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/7f417e18

OBIIEE KOJIMYECTBO 68 5 0

YACOB I10 [TIPOI'PAMME

9 KUIIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE

Ne  HammeHoBaHme pa3iesioB (uu¢posBbie)

n/n ¥ TeM NPOrpaMmal Bcero Kontposbubie  Ipakrutieckue oOpa3oBaTe/ibHbIEC

padoThI padoTsI pecypebi

L ocmmeos wemyeon. 16 ) ubmiorera LIOK

) https://m.edsoo.ru/7f41al2c
Pemienne TpeyroibHUKOB
[TpeoOpa3zoBanue mo100us.

2 Metpuueckue 10 1 bubnnoreka [HJOK
COOTHOIIIEHUS B https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH

bu6mmorexa [IOK

3 Bexropet 12 . https://m.edsoo.ru/7f41al2c

4 JlekapTOBBI KOOpIMHATHI HA 9 1 bubnmoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41al2c
IIpaBunpHbIE
MHOI'OYTOJIbHUKHU. [[nrHa BuGmuorexa IJOK

5 OKPY>KHOCTH U TUTOIIAh 8 0,5

Kpyra. Beruucnenue
IIomanaeu

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

6 JIBIOKCHUS ILIOCKOCTH ! 0.5 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001ICHNE, 5 1 bubmuoreka [JOK

cucTeMaTu3anus 3HaHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO 68 5 0

YACOB I10 ITPOTPAMME
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