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HHOACHUTEJIBbHAA 3AIIUCKA

['eomeTpus Kak OAMH M3 OCHOBHBIX Pa3JesIOB HIKOJIbHONH MaTeMaTHKH, UMEIOIUI cBOEH
LEeNbI0 00ECIeYnTh H3y4YEeHHE CBOWCTB W pa3MepoB (UTYp, WX OTHOLICHHA M B3aUMHOE
pacIoyio’KeHHe, OMMPAECTCs Ha JIOTMYECKYH0, JOKa3aTelbHY JHMHHIO. LleHHOCTh u3yueHwus
reOMETPUH Ha YPOBHE OCHOBHOTO O0IEr0 00pa30BaHMs 3aKII0YAETCS B TOM, YTO 0OydJaroNIHiics
YUUTCSl HPOBOJIUTH JOKA3aTENIbHbIE PpACCYXICHHs, CTPOUTh JIOIMYECKHE YMO3aKIHOUEHMUS,
JIOKa3bIBaTh MCTUHHBIE YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH
paccy’KIeHUs «OT IPOTUBHOI0», OTJINYATh CBOICTBA OT NMPHU3HAKOB, (OPMYJIMPOBATH OOpaTHbIE
YTBEPKACHHUS.

Bropoil nenbro n3yyeHuss reOMETPUH SBIISIETCS UCIIOJIB30BaHUE €€ KaK MHCTPYMEHTA IPH
pEIIECHNN KaK MaTEMaTHYECKUX, TaK U IPAKTUYECKUX 3a]a4, BCTPEYAIOLIUXCS B PEaIbHOM JKU3HHU.
OOyuaromuiicst 10JKEH HAyuUThCS OMNPEIENIUTh F€OMETPUUYECKY0 (DUrypy, onmucaTbh CIOBaMU
JTAHHBIN YepTEX WK PUCYHOK, HAWTH IJIOLIA/(b 3€MEJIBHOTO Y4acTKa, pacCUYUTAaTh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO KaOeys mim TpeOyemble pasMephbl rapaxa Jjis aBTOMOOHISA. DTOMY
COOTBETCTBYET BTOpasi, BBIUMCIUTENbHAS JIMHUA B M3ydyeHuu reomerpuu. llpu pemenun 3agau
IIPAKTUYECKOI'0 XapakTepa 00ydaroluiics yYuTcs CTPOUTh MAaTEMaTUYECKUE MOJIENIN PEaTbHBIX
JKU3HEHHBIX CUTYyallud, IPOBOAWUTH BBIYMCIEHUS U OLICHHWBATH AaJEKBATHOCTH IOJIYYEHHOIO
pe3ynbTara.

KpaiiHe BaxHO MOMYEPKUBATH CBS3U I'€OMETPUM C JAPYIMMU YYE€OHBIMHM MpeaAMETaMH,
MOTHUBUPOBATh  HCIIOJIB30BaTh  ONPEACICHHUS  TI'eOMETPUYECKUX  (QUryp U TOHSTHIA,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJYYEHHBIX YMEHUH B (pU3MKe U TeXHHUKE. DTU CBsI3U Hanbosee
ApKO BUIHBI B TeMax «BekTopb», « TpuroHoMerpudeckue COOTHOIEHUsD», «MeTox KoopauHaT)
u «Teopema IIudaropar.

VYuebHblit kypc «['eomeTpus» BKIIOYAET CIEIyIOIME OCHOBHBIEC pa3fieibl COJEpKaHMS:
«l'eomerpuueckue ¢Gurypsl M uX CBOMCTBa», «l3MepeHHe TIeoMeTpUUYECKUX BEITUYHUHY,
«/lexkapToBBl ~ KOOpPAMHATBI HAa  IUJIOCKOCTH», «BekTopwl», «J/IBHXKEHHS  IUIOCKOCTHY,
«IIpeoOpazoBanus Nog00U.

Ha uzyuenue yue6noro kypca «I'eomerpus» orBoautcs 204 gaca: B 7 kitacce — 68 vacos (2
yaca B Helenlm), B 8 kimacce — 68 yacoB (2 yaca B Hemeno), B 9 kiacce — 68 gacoB (2 yaca B
HEJIEIIO).
COJAEPKAHUE OBYUYEHUS
7 KJIACC
HavaneHbie monatus reomerpuu. Touka, mpsiMasi, OTpPe30K, Jyd. Yroil. Bumsl yrios.
BeprukaneHele ©  cMexHble yrael. buccekrpuca yrima.  Jlomanas, MHOIOYrOJIbHUK.

[TapaenbHOCTB M NEPIIEHIUKYJIIPHOCTD MPSIMBIX.

Cummerpuunblie purypsl. OCHOBHbBIE CBOMCTBA 0ceBoil cummerpuu. [Ipumepsl cuMMeTpun
B OKPY’KaIOIIEM MUDE.

OcCHOBHBIE IOCTPOEHUS C TIOMOIIIBIO IUPKYJISA U TUHEHKHU. TpeyroiapHuK. BricoTa, Menuana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOeApEHHBII U PABHOCTOPOHHUHN TPEYTOJIbHUKH. HepaBeHCTBO TpeyroibHUKA.



CroiicTBA W TMNpU3HAKA PaBHOOEAPEHHOTO TpeyrojbHHMKA. [Ipu3Haku paBeHCTBa
TPEYTrOJAbHUKOB.

CBolicTBa M NpU3HAKKU NapajuleldbHbIX NpsAMbIX. CymMma yrioB TpeyrojbHUKa. BHemiHue
YTIIBI TPEYTOJIbHUKA.

[TpsimoyronbHblll TpeyroapHUK. CBONCTBO MeAMAHbI IPSMOYIOJBHOIO TpPEYTOJbHHKA,
IPOBEACHHOW K runoreHyse. IIpusHaku paBeHCTBa IPSMOYTOJBHBIX TPEYTOJIbHUKOB.

[IpsaMOyTrobHBIN TPEYTOIBLHUK C yTJIoM B 30°.

HepaBenctBa B reoMeTpuun: HEpaBEHCTBO TPEYTroJbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa 0 OOJIbIIeM yriie U 0oJbLICH cTOpoHE TpeyroabHUKa. [leprnenauKyisap 1 HaKJIOHHas!.

['eomeTrpuyeckoe MecTo Touek. buccekTpuca yria u cepeJuHHBIA NEPHIEHIANKYIAP K
OTPE3KY KaK T€OMETPUYECKHE MECTa TOUYEK.

OkpyXHOCTb W Kpyr, XOpJa M JAUaMeTp, HMX CBOMCTBa. B3auMHOEe pacnonoxeHue

OKpYXHOCTH U npsimoii. KacarenpHas u cexyias K OKpy>KHOCTU. OKpY>KHOCTb, BIUCAHHASI B yTOJI.
Brnucannas u onucanHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KIIACC
Yerpipéxyronpuuku. [lapamnenorpamm, ero mpu3Haku W CBOWCTBA. YacTHbIe Cily4au
napajuieorpaMmmoB (IIPsSIMOYTOJIBHUK, pOMO, KBaJApaT), UX TMPU3HAKK U CBOMCTBa. Tpamerus,

paBHOOOKas Tparenus, e€ CBOMCTBa U npu3Haku. [IpsMoyronbHas Tpanenus.

Meron ynBoenus Mmenuasbl. LlentpanbHas cummerpus. Teopema daiieca U teopema o
IIPONOPLUMOHAIBHBIX OTPE3KaX.

Cpe,[[HI/Ie JIMHUMW TPCYTOJIbHUKA U TPaIllClinuu. ]_[eHTp MacC TPEYTroJIbHUKA.

[Tonobue TpeyroabHUKOB, kK03 duureHtT nomodus. [IpusHaku momodust TPEyrodbHUKOB.
[TpumeHeHne 110100UsI TIPY PEIICHUH TTPAKTHYECKHUX 3a7ad.

CpoiicTBa miomazeil reomerpuyeckux ¢uryp. @opmyisl i IUIOMATN TPEYroJbHUKA,
napaujenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUI0IIael Mo J00HBIX GUryp.

Brruncnenue miomazaei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.
Teopema I[Tugaropa. I[lpumenenune reopems [Iudaropa npu pemieHUN MpaKTHUECKUX 3a/1a4.

CuHyc, KOCHHYC, TaQHT€HC OCTPOro yria MpsSIMOYIOJIBHOTO TpeyronbHuka. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuuu yriaos B 30, 45 u 60°.

BrnucanHbple M LEHTpaJIbHBIE YIJIBI, YTOJ MEXAY KacaTelIbHOM M XOpJAOW. YTJIBI MEXIY

XOpJaMU U CeKyIIMMH. BriicaHHbIe U ONMCAHHBIE YETHIPEXYTOJIBHUKHU. B3aMHOE pacIionoxeHue
IBYyX okpyxHocTel. Kacanue okpyskHocteld. O01ue kacaTelbHbIe K IBYM OKPYKHOCTSIM.

9 KVIACC



Cunyc, kocuHyc, TanreHc yriioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
DopMyJIbl IPUBEICHHUS.

Pemienne TpeyronpHukoB. Teopema KOCHMHYCOB U TeopeMa CHHYCOB. Peenue
IPAaKTUYECKUX 3a/1a4 C MCII0JIb30BAaHHUEM TEOPEMbI KOCUHYCOB U TEOPEMBbI CUHYCOB.

Hp606p330BaHI/IC HO,[[O6I/I${. HOI[O6I/I6 COOTBETCTBCHHBIX 3JICMCHTOB.

Teopema 0 pou3BeAEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUM OTPE3KOB CEKYIIHX,
TEOopeMa O KBaJpare KacaTelbHOM.

Bektop, amuHa (MOIyJb) BEKTOpa, COHANpAaBICHHBIE BEKTOPHI, MPOTHUBOIMOJIOKHO
HaIpaBJCHHbIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpalliyd HaJl
BeKTOpamHu. PaznokeHue BeKTopa Mo JByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaThl BEKTOpA.
CxkansipHO€ MPOU3BEICHUE BEKTOPOB, TPUMEHEHHUE ISl HAXOXKICHUS JUIMH U YTJIOB.

JlexapToBbl KOOpPAMHATBl HAa IUIOCKOCTH. YPaBHEHUS MPAMOM MU OKPYKHOCTH B
KOOpJMHATAaX, [IEPECCUECHUE OKPY>KHOCTEN U IPSIMBIX. MeTOl KOOPAMHAT U €0 IIPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[muHa okpy:XKHOCTH. ['pagycHas u pagnaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTell. [nomans kpyra, cektopa, cerMeHTa.

JIBUKEeHMsI TUIOCKOCTHU U BHYTPEHHHUE CUMMETPHUH QUTYD (7I€MEHTapHbIE MTPEICTABICHMUS).
[TapannensHbIi iepenoc. [1oBopoT.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOT'O KYPCA
«'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yabTaThbl OCBOCHHUS Mporpammbl  yueOHoro kypca «l'eomerpus»
XapaKTepU3yIOTCH:

1) naTpuoTHYecKOe BOCIINTAHHE:

IMMPOsABJICHUEM HMHTCPECA K IMpPOoHIJIOMY W HACTOALICMY pOCCHﬁCKOfI MaTe€MaTHKU,
OCHHOCTHBIM OTHOIICHUEM K JOCTHXXCHUAM pOCCHﬁCKI/IX MATEMAaTuKOB H pOCCHﬁCKOﬁ
MaTeMaTH4IeCKOM MIKOJIbI, K UCITOJIB30BaAHUIO 3TUX )IOCTI/I)KGHI/II\/'I B IPYIruXx HayKax U MPUKJIAIHBIX

chepax;
2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO OOS3aHHOCTEM TpaKAaHWHA W peau3alii ero IMpas,
MPEJICTaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKUMOHMPOBAHUS PA3JIHUYHBIX CTPYKTYD,
SIBJICHUH, TPOLEAYp I'PaXJaHCKOro OO0IecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO ATUYECKUX MPOOJeM, CBA3aHHBIX C MPAKTHUUYECKUM HPUMEHEHUEM JOCTHKEHUIN
HayKH, OCO3HAHHEM BaKHOCTH MOPAJIbHO-ITHUECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTIO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOW Ha aKTHBHOE YYacTHE B PEUICHMM MPAKTUYECKUX 33Jad MaTeMaTU4ecKOi
HATPaBIEHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTUYECKOTr0 00pa30BaHUS HA MPOTSHKCHUU BCEH



KU3HU JIJIS1 YCHEIIHON npodeccroHaNbHON IeATENbHOCTH U Pa3BUTHEM HEOOXOJIMMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM HMHIMBHUAYaJbHOW TpaeKTOpuH OOpa3oBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K ASMOIMOHAIIBHOMY M ACTETHYECKOMY BOCIPHATHIO MaTeMaTHYECKHX
00BEKTOB, 3aj1a4, PEIICHHH, pacCyKICHUM, YMEHUIO BUACTh MaTEMaTUYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTU HAYYHOI'O IIO3HAHMSA:

OpHEHTAIEeH B JIEATCIBHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX TPEICTAaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YeNOBEKa, MNPHUPOAbI U OOIIECTBA, NOHUMAaHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YelOBEYECKOW EeATENbHOCTH, ATAlloB €€ pa3BUTHS U
3HAYUMOCTH JUIS Pa3BUTUS LMBWIM3ALMU, OBJIAJECHUEM A3bIKOM MAaT€MaTUKU U MAaTEMATUYECKOU
KyJbTYpO Kak CpEICTBOM IIO3HAHUS MHpPA, OBJAJECHUEM MPOCTECHUIIMMH HaBbIKAMHU
HCCIIEI0BATENILCKON AEATEIIbHOCTH;

6) puznyeckoe BocnuTanue, GOpMHUPOBAHHNE KYJIbTYPHI 310POBbS H IMOIOHATHHOTO
Os1aronosyqusi:

TOTOBHOCTBIO TPUMEHSTh MATEMAaTUYECKUE 3HAHUS B HHTEPECaX CBOETO 370POBbS, BEICHHS
3JI0pOBOTO 00pa3a KU3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKHUM 3aHITHA M OTABIXA,
peryisipHasi (pu3nyeckas aKTUBHOCTB), COPMHUPOBAHHOCTBHIO HABbIKA PEQIICKCHU, TIPU3HAHHEM
CBOETO TpaBa Ha OMIMOKY M TAaKOTO JKe MpaBa JPyroro 4eloBeKa,

7) IK0JI0THYecKOe BOCIIUTAHUE:

OpUEHTaIle Ha NPUMEHEHHWE MaTeMaTUYeCKUX 3HaHWM JUIs pelleHus 3agad B 00JacTH
COXPAHHOCTH OKpPYXalolleW Cpefpl, IMJIaHUPOBAaHUS IIOCTYINKOB M OLEHKM HMX BO3MOJKHBIX
MOCIEACTBUM JUIsl OKpY’KaIOLIEH cpebl, 0CO3HAHUEM TJ100aJBbHOIO XapakTepa SKOJIOTMUYECKHUX
npo0JeM U myTel ux pereHus;

8) ajanrangusa K USMCHAKOIUMCHA YCJIOBUAM COIMAJIbHOI 1 l'[p]/lpO}IHOﬁ Cpeabl:

T'OTOBHOCTBIO K }leﬁCTBHHM B YCJIIOBUAX HGOHpeIleﬂéHHOCTI/I, IMOBBIIICHUIO YPOBHSA cBoOeH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO NCATCIBHOCTh, B TOM HHCJIC YMCHUC YUUTHCA Yy JAPYTrUx
JIIO)I@I;'I, an06peTaTL B COBMECTHOM JCATCIIbHOCTU HOBBIC 3HAHUS, HABBIKM MU KOMIICTCHIIMH W3
OIIbITa APYTHUX,

HE0O0X0IMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4YuciIe (HOpMyTUpOBaTh HUIEH,
MOHSTHSI, TUIIOTE3bl 00 00BEKTAaX M SBIICHUSX, B TOM YHCIIE€ paHEee HEU3BECTHBIX, OCO3HABATh
JneGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTyalluIO, BOCIIPUHUMATE CTPECCOBYIO CUTYAIlUIO

KaK BBI30B, TPeOYIOIIMI KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHHS W JIeHCTBUS,
dbopMyTUpOBaTh M OLIEHUBATH PUCKHU U TIOCIECTBUSA, (HOPMUPOBATH OTIBIT.

METAINPEJMETHBIE PE3YJIbTATHI



Ilo3naBaTe/IbHBbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3zoBble Jjornuyeckue aeiicTBus:

e BBUIBJIATh U XapPaKTEPU30BaTh CYILECTBEHHbIE NPU3HAKUM MaTEMaTHUYECKUX OOBEKTOB,
NOHATHH, OTHOIICHUH MEXAy HOHATUSMH, (OPMYIUPOBATH OIpPEACICHUS TOHATHM,
yCTaHaBJIMBATh CYIIECTBEHHbIN MPU3HAK KJIACCU(PHUKAILMU, OCHOBAHUS JJIsi 0000LIEHUS U
CPaBHEHMUsI, KpUTEPUU ITPOBOAUMOIO aHAJIN3A;

e BOCIPUHMMATh, (OPMYJIMPOBATH U IMPEOOPA30BBIBATh CYXKACHUS: YTBEPAMUTEIbHBIE U
OTpHIIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IKE, YCIOBHEIC,

e BBUIBJIATH MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpPEUMs B (akTax,
JAHHBIX, HAOJIOACHUSAX U YTBEPXKACHHUAX, IpeanaraTb KPUTEPHUH ISl BBIABICHHS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHIA;

e JleNaTh BBIBOJBI C HCIOJB30BAHWEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U HMHJYKTUBHBIX
YMO3AKJIIOYEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e pa3buparh JAOKa3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN (IPSAMbIE U OT IPOTUBHOIO),
IPOBOJUTH CaMOCTOSITENIbHO HECIIOXKHBIE [0Ka3aTeIbCTBA MaTeMaTHYeCKUX (aKTOB,
BBICTpAauBaTh APIyMEHTAIMIO, [IPUBOJUTH NMPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BbIOMpaTh crnoco0 pemieHus y4eOHOM 3agaun (CpaBHUBaThb HECKOJIBKO BapHaHTOB
peleHus, BbIOMpaTh Haubosiee MOAXOAALIMH ¢ y4ETOM CaMOCTOSATENBHO BBIJEICHHBIX
KPUTEPUEB).

bBa3oBble ucciaenoBaTeJLCKUeE AeiiCTBHA:

e  HCIIOJIB30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MO3HaHUsI, (POPMYITUPOBATH
BOTIPOCHI, (PUKCHUPYIOIINE TPOTHBOPEUHE, MPOOJIEMY, CaMOCTOSTEIIBHO YCTaHABJIMBATH
HCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApPTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

e TMPOBOJUTH IO CAMOCTOSATEIHHO COCTABIICHHOMY IUIAHY HECJIOXKHBIA AKCIIEPUMEHT,
HEeOOJIBIIIOE UCCIIEIOBAHNE 110 YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 0ObeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTY CO0O0I;

e  CaMOCTOSTENHHO (hOPMYITHPOBATH 0OOOOIIEHHS U BBIBOJBI 10 pe3yIbTaTaM MPOBEAEHHOTO
HAOJIO/ICHUs, WCCIICIOBaHMS, OIICHWBATH JIOCTOBEPHOCTH TIOJYYEHHBIX PE3yJbTaTOB,
BBIBOJIOB M 00OOIIICHUIA;

° HpOFHO3I/IpOBaTI) BO3MOXHOEC paSBI/ITI/Ie HpOIIGCC&, a TAKKXEC BBIIBUT'AaTh HpeI[HOJ'IO)KeHI/ISI [0)
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Paborta ¢ nnopmanmeii:

e  BBIBIATH HEJOCTATOUYHOCTh M M30BITOYHOCTh MH(GOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJIs
peleHus 3a1a4H;

e BBIOMpATh, aHAIM3UPOBATH, CHUCTEMATH3UPOBATH W HHTEPIPETUPOBATH HHPOPMAIUIO
pa3NIUYHBIX BUAOB U (POPM MPECTABICHHUS;

e BBIOMpaTh GopMy IpeacTaBiIeHUs UHGOPMAIMU U WILIIOCTPUPOBATH PElIaeMble 3aJ1a4u
cXeMaMH, AuarpaMMamMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;

e OLEHUBATh HAAEKHOCTH MH(MOPMALUMU 0 KPUTEPUAM, NMPEAJIOKEHHBIM YUUTEJIEeM WU
c(OpMYIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

e BOCIPHUHHMATh U (OPMYJIHUPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBUSIMU M LIEISMU
0O0IIeHMsl, ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCHMEHHBIX



TEKCTaxX, JJaBaTh MOSCHEHUs 10 XOJy PEIIECHUs 3aJauyd, KOMMEHTHUPOBATh MOJYUYECHHBIN
pe3yJIbTarT;

e B Xo0Jie 00CYX/€HHUs 3aJaBaTh BOIIPOCHI 110 CYLIECTBY OOCYX/1aeMON TeMbl, IPOOIEMBI,
pemaeMoil 3a1auu, BbICKa3blBaTh UJIEU, HALIEJICHHBIE HA MOUCK PEIIEHUs], COIIOCTABIATh
CBOMU CYXJIEHUS C CYKICHUSIMU JPYTrUX YYaCTHUKOB AMA0ra, oOHapy>KUBaTh pa3ivuyue u
CXOJICTBO TO3MWIMHA, B KOpPpeKTHOW ¢opme (HopMyIupoBaTh pa3HOIJIACHS, CBOU
BO3PAXKEHHUS;

e IPEACTaBIATh PE3yJibTaTbl PEIICHUs 3aJaud, SKCIEPUMEHTA, UCCIEIO0BaHMS, MPOEKTA,
CaMOCTOSITENIbHO BbIOMpPATh (OpPMAT BBICTYIUIEHHS C YYETOM 3a4ay MPE3eHTALUu U
0COOEHHOCTEHN ayAUTOPHH;

e IIOHMMAaTh U MCIOJB30BaTh NPEUMYLIECTBA KOMAHAHON U MHIUBHYyaJIbHON pabOThI IIpU
peneHnH yueOHbIX MaTeMaTHYECKUX 3a7ay;

e [IPUHUMATh LEJb COBMECTHON AEATE]BHOCTH, IJIAHUPOBATh OPraHU3ALMI0 COBMECTHOM
paboThl, pacrpeaesaTh BUIbl paboT, 10roBapuBaThcs, 00CyK/1aTh MPOLECC U Pe3yJIbTaT
paboThI, 000011aTH MHEHUSI HECKOJIBKUX JIFOJICH;

e Yy4acTBOBAaTh B IPYIIIOBBIX Gopmax paboThl (00Cyk/1eHUs, 0OMEH MHEHUSIMU, MO3IOBbIE
HITYPMBI U JIPYTHE), BBIIOIHATH CBOO YaCTh paObOTHI M KOOPAUHUPOBATH CBOM JICHCTBUS C
JpYTMMH 4JIEHAaMU KOMAaH/Ibl, OLIEHUBATh Ka4eCTBO CBOErO BKJIaJa B OOLIMI MPOJIYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOCHCTBUS.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranu3amnus:

e  CaMOCTOSITENILHO COCTABIISTH IUIAH, JITOPUTM PELICHUS 3a/1a41 (WM €T0 YacTh), BRIOMPATh
croco0 pemeHus ¢ y4€TOM HMEIOIIHUXCS PEeCypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(pOpMAaLIUU.

CﬂMOKOHTpOJIb, IMOLUUOHAJIBHBLIA HHTEJLJIEKT:

e BJIQJIETh CHOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yJibTaTa pelieHus
MaTeMaTU4YeCKOU 3a/1a4u;

e TPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HMKHYThb IIPHM PELICHUM 33Ja4d, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, HAWIEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

e OLICHMBATb COOTBETCTBUE PE3YJIbTATA IEATECIBHOCTH ITOCTABICHHOW LIEJIM U YCIIOBHSM,
OOBSACHATH MPUYMHBI TOCTHKEHUS WIN HEJIOCTHKEHUS eI, HAXOIUTh OLINOKY, AaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHI

K xonmy oOy4yeHuss B 7 Kjacce OOydarOIMMICS TOJYYUT CIEAYIOMNE TPEeIMETHBIC
pe3yIbTaThI:

Pacno3naBaTh M3yueHHBIE TeoMeTpUyecKue GUrypbl, OIpeaensTh HX B3aUMHOE
pacrioyio’keHue, n300paxaTb FeOMETpHUECKUE QUTYPBI, BBIMOIHATH YEPTEIKH MO YCIOBHIO 331a4H.
W3mepsTh NMHENHBIE U YIVIOBBIE BEIWYMHBI. Pemars 3agaun Ha BBIYHUCIECHUE UIMH OTPE3KOB U
BEJIMYUH YIJIOB.

Jenatb rpyOyI0 OIICHKY JMHEWHBIX M YIJIOBBIX BEMYMH MPEIMETOB B pealbHOU KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnyuare pa3mepbl 3TUX 0OBEKTOB IO MOPSJIKY BETHUHHBI.



Ctpouth 4epTekH K TeOMETPUUECKUM 33/1a4aM.

[Tosp30BaTbCsd INPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, MCIIONIB30BAaTh IPU3HAKH M
CBOICTBa paBHOOEPEHHBIX TPEYTOJIbHUKOB IPU PELICHUH 3aa4.

HpOBOI[I/ITB JIOTUYCCKUE PACCYKACHUS C UCITIOJIB30BAHUECM I'COMCTPUICCKUX TCOPEM.

[Tosmp30BaTbCsd IpU3HAKAMU PAaBEHCTBA NPSIMOYTOJIBHBIX TPEYTOJBHUKOB, CBOWCTBOM
MEJMaHbl, IPOBEAEHHOW K THUIIOTEHY3€ MPAMOYIOJBHOIO TPEYrOJbHUKA, B PpELICHUU
FeOMETPUYECKHX 3a/au.

OnpenensaTh NapauieNbHOCTh NPSIMBIX C MOMOIIBIO YIJIOB, KOTOPbIE 00pazyeT ¢ HUMH
cekymas. Onpeaeniars napaieIbHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHUN OT TOYEK
OJIHOM MPSAMOIL 10 TOUEK IPYTol MPSIMOK.

Pemats 3agaun Ha KJIeT4aTon 6yMare.

[IpoBOAMTH BBIYMCIIEHUS W HAXOJUTh YUCIOBbIE U OYKBEHHbIE 3HAYEHHUS YIJIOB B
FeOMETPUYECKHX 3aJja4aX ¢ UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB,
CBOWCTB yTJIOB, 00pa30BaHHBIX IPH MEPECCUCHIH IBYX ITapaJuUICIbHBIX MPSIMBIX CeKyIIe. Pemartn
[IPAaKTUYECKUE 3a7a4¥ Ha HaXOXKICHUE YTIJIOB.

Brnaners noHsATHEM reOMETPUYECKOTr0 MecTa TOYEK. YMETh ONpeesTh OMCCEKTPHUCY yIiia
Y CEPEIMHHBIN NIEPIEHAUKYIISIP K OTPE3Ky KaK F€OMETPUUYECKHE MECTA TOYEK.

DopMyIMpPOBATH ONPEAEICHUS OKPYKHOCTH M KpYra, XOpAbl M AMAMETPA OKPYKHOCTH,
MIOJI30BAThCS UX CBOMCTBAMHU. Y METh IIPUMEHATH OTU CBOMCTBA IIPU PEILIECHUU 3a1a4.

Bnaners moHATHEM ONMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HaXOIUTh €€
neHtp. Ilonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPHUCHI YIJIOB TPEYrOJIbHUKA NIepeceKkaroTcs B
OJIHOW TO4YKE, MU O TOM, 4YTO CEpPEAVHHBIE IEPIEHIUKYJSAPbl K CTOPOHAM TpPEYroOJIbHUKA
[IEPECEKAIOTCS B OJHON TOYKE.

Biagets 1nOHATHEM KacaTeIbHOM K  OKPY)KHOCTH, IIOJB30BAaTbCs TEOPEMOM O
NEePIEHANKYISIPHOCTH KAcaTeJIbHON U paJinyca, MPOBEAEHHOTO K TOUKE KACAHMUS.

ITonw30BaThCs HpOCTCﬁHIPIMPI TCOMETPUUYCCKUMHU  HCPABCHCTBAMU, IIOHUMAaTh HX
HpaKTI/ILICCKI/Iﬁ CMBICII.

HpOBO}II/ITB OCHOBHBIC TCOMCTPUYCCKUEC ITOCTPOCHUA C ITIOMOIIBIO MUPKYJIA U JIMHEHKH.

K xonmy oOydyeHuss B 8 Kkiacce oOydarmMiiCsS TMOJYYUT CICAYIONNAE TPEIMETHBIC
pe3yIbTaThI:

Pacno3HaBaTh OCHOBHBIE BHIBI ‘IeTBIpéxyFOHBHI/IKOB, nX OSJICMCHTHI, ITIOJIB30BATHCA HX
CBOMCTBaMH IIpu pCUHICHUH IT'COMETPUUCCKUX 3aaa4.

[TpuMeHSTh CBOMCTBA TOUKH TIEPECCUCHHS METUAH TPEYTOJIbHUKA (IIEHTPa Macc) B PeIICHUH
3a1ad.



Brnanets nmoHsTHeM cpeqHel JMHUU TPEYrojJbHHMKA U Tpaneluy, IPUMEHITh UX CBOMCTBA
IIpU pELICHHHM reomerpudeckux 3anad. l[lomp3oBarbes Teopemoinn Pameca U TEOpPEMOU O
IPONOPLHUOHATIBHBIX OTPE3KaX, IPUMEHSTh UX Ul PELICHUS IPAKTUYECKUX 3a/1au.

HpI/IMeHHTB IIPHU3HAKH HOI[O6I/I$I TPEYTroJIbHUKOB B PCIICHHUU 'COMCTPUYCCKUX 3a7a4.

[Tonb3oBatbes Teopemoit [Tudaropa 11 penienns reoMeTpuIecKiX U MPaKTHUYECKUX 3a/1a4.
CTpouTh MaTeMaTUYECKYIO MOJIENb B MPAKTUYECKUX 3a/ja4aX, CAMOCTOSITEILHO JIeTIaTh YePTEXK U
HAXOJHUTh COOTBETCTBYIOIIHNE JITUHBI.

Brnaners moHATHSIMH CHHYCAa, KOCHMHYCa M TaHI€HCAa OCTPOro yrja MpsSMOYTOJIbLHOTO
TpeyrojabHuKa. [101530BaThCS 3TUMU MOHITUSMH JUIS PEIICHUS TPAKTUUYECKHUX 3a/au.

Boruncnsate  (pa3nuyHBIME - clloco0amMH) — MUIOIMIAAL  TPEYroJbHUKA U IUIOMIAAH
MHOTOYTOJIBHBIX ~ (GuUryp (MOJIB3YysICh, TJI€ HEOOXOIUMO, KalbKyJsTopoMm). llpuMeHsATH
MOJIyYEHHbIE YMEHHUS B PAKTUYECKUX 3a7a4aXx.

Biiagers NOHATHAMU BIMCAaHHOIO U LICHTPAIBHOIO YIJIA, HCIOJIb30BAaTh TEOPEMBI O
BIIMCAHHBIX yTJIaX, yriax MeX/Iy XopJaMu (CEKyIIMMHU) U yIiie MeX/1y KacaTeabHOU U XOpA0i npu
PELICHUU T€OMETPUYECKUX 3a1ay.

Brnaners moHsTHEM ONMUCAHHOTO YETHIPEXYTOJILHUKA, MPUMEHSTh CBOMCTBA OIMHMCAHHOTO
YeThIPEXYTOJNBbHUKA TP PEIICHUH 33]1a4.

HpI/IMeHHTb INOJIYYCHHBIC 3HAHUS Ha HPAKTUKEC — CTPOHUTb MATCMATHUYCCKHC MOACIIN OJIA
3aaa4d peaanoﬁ JKU3HH U NPOBOJUTH COOTBETCTBYIOIUC BBIYHUCICHUSA C IPUMCHCHHUEM HO}IO6I/I$[
U TPUTOHOMCTPUU (HOJIB3YSICB, rac HCO6XOI[I/IMO, KaJ'ILKy.TISITOpOM).

K xoHmy oOyueHus B 9 kiacce oOydaroluiics MOMY4YUT CIEIYIOIUE MpPEIMETHbIE
pe3yJIbTaThl:

3HaTh TPUTOHOMETPUUYECKHE PYHKIIUU OCTPBIX YIJIOB, HAXOIUTH C UX IIOMOIIbIO PA3JINYHbIE
AIIEMEHTHl TMPSMOYTOJBHOTO TPEYTrOJIbHUKA («PELIEHHE NPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
HaxonuTh (¢ MOMOIIbIO KAJIBKYJIATOPA) JUIMHBI U YIJIbI AJIS1 HETAOJUYHBIX 3HAUCHHH.

ITonb30BaThCs (bOpMyHaMH IMPUBCACHUSA U OCHOBHBIM TPUTI'OHOMCTPHYCCKUM TOXKACCTBOM
JUIA HAaXOXJICHUA COOTHOIICHUM MCKIAY TPUTOHOMECTPHUYCCKUMHA BCIMYNHAMU.

HCHOJ’IBSOB&TB TeOpeMI)I CI/IHYCOB n KOCI/IHYCOB I HAXOXKIACHUS pa3J'II/I‘-IHBIX DJICMCHTOB
TPEYToJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY), MPUMEHATh MX IMPH PEIICHHH T'€OMETPHUECKUX
3a1ad.

Brnaners nonsTusMu npeoOpa3oBaHUs 1M0100Us, COOTBETCTBEHHBIX JIEMEHTOB MO00OHBIX
¢uryp. Ilonp3oBaThCsl CBONCTBAMU MMO00MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIUHBI U
HaXOJUTh YIJIbl y MOA0OHBIX Guryp. IlpumensTs cBoiicTBa MoA00Ms B MPAKTUYECKUX 3a7ayax.
YMeTh NpUBOJUTH IPUMEPHI MOAOOHBIX PUTYP B OKPYKAIOIIEM MHUPE.

[Tonp3oBaTbess TeOpeMaMu O NMPOU3BEACHUU OTPE3KOB XOPJ, O IMPOM3BEAECHUU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOM.



[Tonp30BaThcst BEKTOpamMH, MNOHUMATh WX TEOMETPUUYCCKUM H (PU3HYECKUN CMBICI,
OPUMEHATh MX B PELICHUH T'eOMETPHYECKUX M (U3MYecKux 3anad. [IpuMeHsATH CKansapHoe
MIPOU3BEIEHNE BEKTOPOB AJIsl HAXO0XK/IEHUS JJIMH U YIJIOB.

ITonw3oBaThCs MCTOAOM KOOpAMHAT Ha IIJIOCKOCTH, HNPHUMCHATHL €ro B PCIICHHUU
TCOMCTPHUUYCCKUX U INPAKTHYCCKUX 3a/1a4.

Biagerp mOHATUSAMHU IPAaBUIBHOTO MHOIOYTOJbHMKA, JUIMHBI OKPYXHOCTH, JJIUHBI JYTU
OKPY’)KHOCTM M PaJMaHHON Mepbl YIVIA, YMETh BBIUMUCIATH ILUIOWIAJb KPyTra M €ro 4YacTeu.
[TpyMEeHSTD MOJIy4EHHbIE YMEHUS B IPAKTUUYECKUX 3a/1a4ax.

Haxonute ocu (MM LEHTPBI) CUMMETpUHM (DUTYp, MPUMEHSTh JBUKEHHUS IUIOCKOCTH B
IIPOCTEUIINX CIIyYasiX.

IIpuMeHATH NONy4YEHHBIE 3HAaHUS Ha MPAKTUKE — CTPOUTh MATEMAaTUYECKHUE MOJEIN JIS
3ajjay peajbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIINE BBIUMCIICHUS C IPUMEHEHHEM MO100Us
U TPUTOHOMETPHUECKUX (DYHKIHHU (TIOJIB3YSCH, I/Ie HEOOXOIMMO, KAJIbKYJIATOPOM).



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC

Ne HauMeHoBaHMe pa3/iesioB U TEM NPOrPaMMBbI
n/o

1 [IpocTeiiiine reoMmeTpudeckre GUrypbl U UX
CBOMCTBa. I3MepeHre reoMeTpUYeCKHUX BEJTUYMH

2 TpeyrosbHuku

3 [lapanienbHble NpsiMble, CYMMa yIJI0B
TpeyroJibHUKA

4 OKpy>KHOCTB U KpyT. [eoMeTpHUYeCcKre TOCTPOEHUS
5 [loBTOpEHME, 060061IeHHe 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME
8 KUIACC

Ne HauMeHoBaHuUe pa3/iesioB U TEM MPOTPAMMBbI
n/o

1 YeTbIpE€XyroJIbHUKHU

2 Teopema ®asieca u TeopeMa 0 NpONOPLMOHANBHBIX
OTpe3KaX, N0ZJ00HbIe TPEYTOJIbHUKU

3 [lnomaab. HaxoxaeHue nioniasen TpeyroJbHUKOB U
MHOTOYT0JIbHbIX GUryp. [lnomaau nogo6HbIX GUryp

4  Teopewma [ludaropa u Hayasia TPUTOHOMETPUHU

Bcero

14

22

14

14

68

12

15

14

10

KosinyecTBo 4yacos Js1eKTpoHHbIE (M pOBbIE)
KoHTpoJibHBIE [IpakTU4Yeckue o6pasoBaTesIbHbIE PECYPChI
paboThI paboThI
bubanorteka LHIOK
https://m.edsoo.ru/7f415e2e
1 bubaunorteka LHIOK
https://m.edsoo.ru/7f415e2e
1 bubauoreka LIOK
https://m.edsoo.ru/7f415e2e
1 bubaunoreka LIOK
https://m.edsoo.ru/7f415e2e
1 bubaunoTteka LIOK
https://m.edsoo.ru/7f415e2e
4 0
KosinyecTBO 4acoB JieKTpoHHbIEe (1IMbpOBbIE)
Bcero KonTposnbHble  I[IpakThueckue 0bpasoBaTe/IbHbIE PeCypChI
paboThI paboThl
1 bubaunoreka LIOK
https://m.edsoo.ru/7f417e18
1 bubaunoreka LIOK
https://m.edsoo.ru/7f417e18
1 bubaunoreka LIOK
https://m.edsoo.ru/7f417e18
1 bubaunoreka LIOK

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



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

Ne HauMeHoBaHUe pa3/ie/ioB U TEM NPOrPaMMBbl KosmyecTBO yacoB J1eKTpoHHbIE (11U POBbIE)

m/m Bcero KontposbHble IlpakThueckue 06pasoBaTe/IbHbIE PECYPCEI
paboThI paboThI
5 YrJibl B OKpYyKHOCTH. BricaHHbIe U ONTMCAHHbIE 13 1 bubaunoTteka LJOK
YyeThIpexyroJibHUKU. KacaTesibHbIe K OKPY>KHOCTH. https://m.edsoo.ru/7f417e18
Kacanue okpyxHocTel
6 [loBTOpEeHUEe, 06006111eHEe 3HAHUI 4 1 bubaunoreka LIOK
https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 6 0
9 KJIACC
Ne HavmeHoBaHUWe pa3/iesioB U TeM NPOrpaMMbl KosnndectBo yacoB JnekTpoHHbIe (UPPOBHIE)
n/n Bcero KoHTpoJibHbIE [lpakTHyecKue 06pa3oBaTe/IbHbIE PECYPChI
paboThl paboThl
1 Tpuronometpus. TeopeMbl KOCHHYCOB U CUHYCOB. 16 1 Bu6auoTteka LJOK
PenieHve TpeyroJbHUKOB https://m.edsoo.ru/7f41al2c
2 [Ipeo6pa3oBaHue noao6usa. MeTpuyeckue cooTHouleHuss B 10 1 bu6saunoTeka [JOK
OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
3 BekTopsI 12 1 bu6anoTeka [IOK
https://m.edsoo.ru/7f41al12c
4 JlekapTOBbI KOOPAWHATDI HA MJIOCKOCTH 9 1 bubanoTeka LIOK
https://m.edsoo.ru/7f41al12c
5 [IpaBU/IbHBIE MHOTOYT'OJIbHUKHU. [lJIMHA OKPY>KHOCTHU U 8 Bu6auoTteka LJOK
IJI01AIb KpyTa. BeiuncieHue mioma e https://m.edsoo.ru/7f41al12c
6 JIBI>KeHMUS TIJIOCKOCTH 6 bubaunoreka LIOK
https://m.edsoo.ru/7f41al2c
7 [lToBTOpeHUe, 060011IeHHE, CHCTEMATH3alMs 3HAHU I 7 2 bubanoreka LIOK

https://m.edsoo.ru/7f41al12c

OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68 6 0
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