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IHOACHUTEJIBHASA 3AIINCKA

I'eomerpus Kak OOUH M3 OCHOBHBIX DPa3JelIOB IIKOJBHOM MAaTEMATHKH, UMEIOIIMM CBOECH LENbIO
o0ecTeYnTh U3y4eHHEe CBOMCTB M pa3MepoB (UTYp, UX OTHOLICHUN M B3aUMHOE PACIIOIOKEHHE, ONTUPACTCS
Ha JIOTMYECKYIO, JI0Ka3aTeIbHYI0 JUHUIO. L[eHHOCTh M3yueHHs] TeOMETpUM Ha YPOBHE OCHOBHOI'O OOILEro
00pa3oBaHMsl 3aK/IIOYaeTcs B TOM, YTO OOYHYaIOUIMHCSA YYMTCS IPOBOIUTH JOKa3aTEIbHBIC PACCYXKICHMS,
CTPOUTH JOIMYECKHE YMO3AKIIIOUEHUS, JOKA3bIBATh UCTUHHBIE YTBEPXKIECHUS U CTPOUTH KOHTPIIPUMEPHI K
JIOXKHBIM, TIPOBOJIUTH PACCYXKACHUS «OT IPOTHBHOTO», OTJINYATh CBOMCTBA OT MPHU3HAKOB, (OPMYIHUPOBATH
oOpaTHbIE YTBEPXKICHUS.

Bropoll nenpro U3y4eHHs] TEOMETPUH SBIISIETCS UCIOJIb30BAaHUE €€ KAK MHCTPYMEHTA IIPH PELICHUH
KaK MaTeMaTU4YEeCKHX, TaK U MPAKTUYECKHX 3aay, BCTPEUAIOIIUXCS B peasbHON ku3HH. OOydarouuiics
JOJDKEH HAy4YUThCS OIPENeNIUTh TEOMETPUYECKYI0 (Urypy, OmHcaTh CIOBaMHU JaHHBIH YepTEX WU
PUCYHOK, HAaWTH IJIOUIAJb 3€MEIbHOIO Y4YacTKa, PacCUUTaTb HEOOXOAUMYIO JIMHY ONTOBOJIOKOHHOTO
Kabesns win Tpedyemble pa3Mepbl rapaka Ajs aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpasi, BEIUMCIUTEIbHAS
JUHUAA B U3ydeHHH TeomeTpuu. [Ipum pemieHun 3amgad MpakTUYECKOrO XapakTepa OOydaroUIMiics Y4uTCS
CTPOUTbh MaTEMaTHUYECKUE MOJEIIN PeaIbHbIX KU3HEHHBIX CUTYallUl, IPOBOJUTH BHIYMCIECHUS U OLIEHUBATh
aIeKBaTHOCTB II0Jy4YEHHOTO PE3yJIbTaTa.

Kpaiine Ba)XxHO MOAYEPKUBATH CBSI3U F€OMETPUU C JPYTUMHU Y4eOHBIMU MpeIMeTaMH, MOTUBUPOBATh
UCTIOJB30BATh OIPEJCIICHUS] TEOMETPUYECKHX (Uryp | TOHSITHH, JE€MOHCTPUPOBATH INPHUMEHEHHUE
MOJyYCHHBIX yYMEHUH B (HU3UKE M TEXHHKE. DTH CBS3M Hamboiiee SIPKO BUAHBI B TeMax «BeKTopbi»,
«Tpuronomerpuyeckre cOOTHoIIeHU», «Metoa koopaunat» u «Teopema ITudaropay.

VYuebublii Kkypc «l'eoMeTpus» BKIIOYAaeT CIEAYIOLUIME OCHOBHBIE pa3liesibl  COJEpIKAHUA:
«['eomerpuueckue ¢urypsl U ux CcBOHCTBa», «l3mepeHue reoMeTpuyecKuX BeIMUUH», «/lekapToBbI
KOOpJMHATHI Ha IJIOCKOCTNY, «BekTopbl», «/IBuxkenus miockoctny», «IIpeobpasoBanus nogoous».

Ha usydenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 vaca: B 7 kinacce — 68 yacoB (2 yaca B
Hezeno), B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).

COJAEP)KAHUE OBYYEHUA

7 KIIACC

Hauansnele nouarus reomerpun. Touka, nmpsiMast, OTpe30K, J1yd. Yrou. Buas! yrinos. Beprukaibasie n
CMexHbIe yribl. buccektpuca yrna. JIomanass, MHOroyronbHUK. [lapamienbHOCTh M NEPIEHANKYISIPHOCTD
MIPSAMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOWCTBa 0ceBOM cuMMmeTpuu. llpumepsl cumMmeTpuu B
OKPYKAIOILIEM MHUDE.

OCHOBHBIE TIOCTPOEHUs C MOMOLIBIO ILUPKYJIs M JUHEHKkH. TpeyronbHuk. BricoTa, MeauaHa,
OuccekTpuca, UX CBOMCTBA.

PaBHOOe1peHHBIN U PaBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CaoiicTBa ¥ MPU3HAKY paBHOOEPEHHOTO TpeyrojbHUKa. [Ipr3Haku paBeHCTBa TPEYrOJbHUKOB.

CBoiicTBa M MNpHU3HAKH MapaulesbHBIX MNpsAMbIX. CymMa yIiIoB TpeyrojpHHKa. BHemHue yrisl
TPEYroJIbHUKA.

[IpssmoyronbHbIi TpeyronbHUK. CBONCTBO MEIMAHBI IPSMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runotenyse. lIpu3sHaku paBeHCTBAa IPSAMOYTOJIBHBIX TPEYTrOJBHUKOB. [IpAMOYroNbHBIM TpPEYTrOJIbHUK C
yriiom B 30°.

HepaseHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, TEOpeEMa O
OosblieM yriie U OoJbIIel CTOPOHE TpeyroyibHUKA. [leprnenauKyssip 1 HaKJIOHHAS.

I'eomeTprueckoe MeCTO TOYEK. buccekrpuca yria M CepeAVHHBIN NMEPHEHIUKYIAP K OTPE3KYy Kak
TE€OMETPUYECKUE MECTA TOUEK.
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OKpyXHOCTh M KpYT, XOpJa W AUAaMETp, UX CBOMCTBAa. B3anmMHOE pacnonoKeHUEe OKPYKHOCTH M
npsamoii. KacarenbHass W cekymas K OKpyXHOCTH. OKpYKHOCTb, BOUCaHHas B yroy. BrnucanHas u
OMHUCcaHHasi OKPY>KHOCTH TPEYTrOJbHUKA.

8 KVIACC

Yerplpéxyronpuuku. [lapamnenorpamM, ero npu3Hakh U cBodcTBa. YacTHble  ciydyau
napajuieJiorpaMmMoB (MPsSIMOYTOJIBLHUK, POMO, KBajapar), X MpU3HAKU W CBOMCTBa. Tpamerus, paBHOOOKas
Tpaneuus, e€ CBOMCTBA U Ipu3HaKku. lIpsmoyronpHas Tpanenus.

Merton ynBoenus Meauanbl. llenTpanbHast cummerpus. Teopema @aneca u  TeopemMa o
IIPONOPLIMOHAIIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYrobHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKa.

[TomoGue TpeyronbHUKOB, Kodhduiment nogodus. Ilpuznaku nogodus TpeyroibHuKoB. [Ipumenenue
110100Us NPH PEeIIEHUH IPAKTUYECKUX 3a/1a4.

CpoiictBa momaneil reomerpuueckux ¢uryp. DopMmynbl A8 IUIOIIAAM  TPEYroJbHHKA,
napajuiesorpamma, pom6a u Tpaneuun. OTHOIIEHUE TUIOMIAACH MOI00HBIX GUryp.

Boruncnenue niomaaei TpeyroabHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIE€T4aTol Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHnn NpakTUYECKUX 3a1a4.

CuHyc, KOCHHYyC, TaHIME€HC OCTpOro yrja HpsSMOYTOJILHOTO  TpeyrosbHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. TpuroHoMerprdeckue GyHKuu yriioB B 30, 45 u 60°.

Bnucannble M HEHTpaJIbHBIE YIJIbl, YTOJI MEXKIY KacaTeJbHOW M XOpPAOW. YTIIBI MEXIY XOpIaMH U
CeKylIMMHU. BrircaHHble U ONUCAHHBIE YETHIPEXYTOJIBHUKY. B3auMHOE pacronoxeHue ByX OKpY>KHOCTEH.
Kacanue okpyxHocreil. O01mue kacaTenbHble K JBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TaHreHc yrioB oT 0 go 180°. OcHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
®opMyIibl TPUBECHHUS.

Pemenue TpeyroiabHUKOB. TeopeMa KOCUHYCOB M TeopeMa CUHYCOB. PelieHne nmpakTHYecKHux 3aj1ad ¢
HCIIOJIB30BAHHUEM TCOPEMBI KOCUHYCOB U TCOPEMEBI CUHYCOB.

[IpeobpazoBanue mogobus. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpou3BeZIeHUN OTPE3KOB XOP, TEOPEMBI O MPOU3BEIEHUH OTPE3KOB CEKYIINX, TEOPEMa O
KBaJ[paTe KacaTelbHOM.

BekTop, anuHa (MOIynb) BEKTOpa, COHANPABIEHHBIE BEKTOPHI, NMPOTHUBOIIOJIIOKHO HaIpPaBJIECHHBIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpald HaJ BeKTOpaMu. PaznoxeHue
BEKTOpa IO IByM HEKOJUIMHEAapHbIM BekTopaM. KoopauHatel BekTopa. CKalsipHOe MPOU3BeICHHE BEKTOPOB,
IPUMEHEHHE JJIsl HAXOXKIEHUS JUTMH U YTJIOB.

JlexapToBbl KOOpPAMHATHI HA IUIOCKOCTH. YpPaBHEHHs IMpPSMOM M OKPY)KHOCTH B KOOpAMHATAaX,
IIEpECEUECHNE OKPYKHOCTEN U MPAMBIX. METO KOOPAMHAT U €r0 IPUMEHEHHE.

[IpaBunbHBIE MHOTOYroJibHUKU. JlnmuHa oOkpykHocTH. ['pagycHas U paauaHHas Mepa yria,
BBIUUCIIEHHUE JUIUH AYT OKpykHOcTel. [Tnomanp kpyra, cekropa, cerMeHTa.

JIBUKeHMsI TUIOCKOCTM M BHYTPEHHHE CHMMETPUU (uryp (3JieMeHTapHble MPEJCTaBICHUS).
[TapannensHbii iepenoc. [1oBopoT.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBbI YYEBHOI'O KYPCA
«'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pPe3yJabTaThl OCBOCHHS MPOTrpaMMbl yueOHOT0 Kypca «I'eoMeTpusi» XapaKTepu3yoTCs:
1) naTproTnyeckoe BOCIIUTAHUE:
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MPOSBIIEHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHUICKON MaTeMaTHKH, HEHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHHUSM POCCUHWCKUX MaTEeMaTUKOB M POCCUHCKONW MAaTeMAaTHMYE€CKOW IIKOJIBI, K
UCIOJIb30BAHUIO ATUX JOCTHKCHHI B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpa:kKIaHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00s13aHHOCTEN TpaklaHWHA U pealu3aliy ero 1npas, IpeCTaBICHUEM O
MaTEeMaTHYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHUU, MPOLEIYpP TPaKIAHCKOTO
obmiecTBa (HampuMep, BHIOOPHI, OMPOCH), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOIIeM, CBI3aHHBIX C
MPAaKTUUYECKUM TMPUMEHEHUEM JIOCTHKEHUW HayKH, OCO3HAHMEM BaXXHOCTU MOPAIbHO-3TUYECKUX
MIPUHIIMIIOB B ACSITEILHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHUBHOE Yy4YacTHUE€ B PEIICHUM MPAKTUYECKUX 3a7ad MaTEeMaTHYECKOU
HaIPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMaTUYECKOr0 00Opa30BaHUs HA MPOTSKEHUU BCEH KUZHU IS
yCcHemHoi npohecCuoHaIbHOM AESITETbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUN, OCO3HAaHHBIM BHIOOPOM
U TOCTPOCHHWEM HWHAMBHUAYAJIbHON TpaeKTOpuu oOpa3oBaHMs M JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00ILIECTBEHHBIX IOTPEOHOCTE;

4) 3cTeTHYeCKoe BOCIUTAHME:

CHOCOOHOCTBIO K SMOIIMOHATBHOMY M OSCTETHUYECKOMY BOCIHPHUATHIO MATeMaTUYECKUX OOBEKTOB,
3a/1a4, peleHul, pacCyKCHHUH, YMEHHUIO BUIETh MaTeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIIMEH B JEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX IMPEJCTABICHUNW 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, MPHUPOABI U OOIIecTBa, MOHUMAHHEM MAaTEeMaTHUeCKON HAayKd Kak
cdepbl YeIOBEUECKOM NEATENbHOCTH, STAaloB €€ pa3BUTHS M 3HAYUMOCTU JIA PA3BUTHUS IMBUIM3ALNH,
OBJIAJICHUEM SI3BIKOM MaTeMaTUKU M MaTEeMaTHYECKOM KYJIbTypOH Kak CpEACTBOM IIO3HAHUS MHDA,
OBJIAJICHUEM MPOCTEHIIIMMHU HAaBBIKAMU UCCIIEOBATEILCKON JAESTEIHHOCTH,

6) ¢usuueckoe BocnuTaHMe, (opMHPOBaHHE KYJBTYPbl 310POBbS H 3MOLHOHAJIBLHOIO
Os1aromosty4ms:

TOTOBHOCTHIO TIPUMEHSTh MaTeMaTUYeCKHe 3HaHMs B HWHTEpPECaX CBOETO 3/I0pPOBbsS, BEICHUS
3JI0pOBOr0 00pa3a >kKM3HM (30pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U OTAbIXA, PETyJspHas
¢dbusnueckass aKkTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, NMPU3HAHHMEM CBOETO TMpaBa Ha
OLIMOKY U TaKOTO K€ MpaBa IPYroro 4eloBeKa;

7) 3K0JI0rMYecKoe BOCIIUTAHME:

OpUEHTAIINE HA MPUMEHEHUE MAaTEMATUUYECKUX 3HAHUHN JJIsl pelIeHus 3a7a4 B 00JaCTH COXPAHHOCTH
OKpY’Kalolllel cpe/ibl, IIAHUPOBAHUS TIOCTYIIKOB M OI[EHKHA X BO3MOXKHBIX MOCJIEICTBHI AJI OKpYXKarolen
Cpelbl, 0CO3HAaHHEM TTI00aTbHOI0 XapaKTepa SKOJOTHIYECKUX MPOOJIeM U MyTel X pelieHus;

8) ajanTauus K M3BMEHAIIUMCS YCJIOBUSM COUMATBHOM M NPUPOIHON Cpe/bl:

TOTOBHOCTBIO K JICHCTBHUSAM B YCJIOBHUSX HEONPEACIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPAKTUYECKYIO JIEATEeIbHOCTh, B TOM YHCIIE YMEHHE YUUThCS y APYTHX JIIOJAEH,
pHOOpETaTh B COBMECTHOM JIEATEIHPHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIUU U3 OTBITA IPYTHX

HEOOXOIUMOCTHIO B ()OPMHUPOBAHUM HOBBIX 3HAHHM, B TOM 4uCJIe (POPMYIHpPOBATH UICH, TTOHSATHS,
TUTIOTE3bI 00 00BEKTaX W SIBJICHUSIX, B TOM YHCIIC paHEe HEU3BECTHBIX, OCO3HABATH E(PHUIINTHI COOCTBEHHBIX
3HaHUN U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHTYAIMIO, BOCHPUHHUMATH CTPECCOBYIO CHUTYAIMIO Kak
BBI3OB, TPEOYIONUH KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHUS U NEeUCTBHS, (HOPMYyTUPOBATH H
OIICHUBATh PUCKHU U TTOCIIECTBUSI, POPMUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe 1eCTBHS
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Ba3zoBble Joruyeckue aeicreus:

® BBIIBISITh M XapPaKTEPU30BAaTh CYIIECTBEHHBIC NMPHU3HAKKM MAaTEMaTHUECKUX OOBEKTOB, INOHSITHH,
OTHOLICHUHA MEXJy IOHATUAMH, (OpPMyIHpOBaTh ONpEAEICHUs NOHATHM, yCcTaHAaBIMBAaTh
CYIIECTBEHHBIN MPH3HAK KJIAacCH(UKAIWU, OCHOBAaHHS Ui OOOOIICHUS W CPaBHEHMS, KPUTEPUHU
IIPOBOJAMMOIO aHAJIN3a;

® BOCIPHUHHMMATh, (OPMYJIHMPOBaTH U  NPeoOpa3oBHIBaTh  CYKICHHS:  YTBEPIAUTEIbHBIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIHE, YCIOBHBIE;

® BBIIBISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHBOpEYHs B (DaKkTax, JAaHHBIX,
HAOJIOACHUAX M YTBEPXKACHUSX, MpeiaraTb KPUTEPUU IS BBIIBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

e JeNaTh BBIBOJbI C HCIOJB30BAHUEM 3aKOHOB JIOTMKM, JEAYKTUBHBIX W HMHAYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

e pa30uparh JOKa3aTeNbCTBA MATEMAaTHUECKUX YTBEPXKIEHHUH (IIPSAMbIE U OT IPOTUBHOIO), IPOBONUTh
CaMOCTOSITEJIbHO ~ HECJIOKHbBIE  JIOKa3aTeNbCTBA  MareMaTH4YecKuX  (DakToB,  BBICTpauUBaTh
apryMEHTalMI0, TPUBOIUTH TPUMEPBl W  KOHTPHPUMEpPHI, OOOCHOBBIBATH COOCTBEHHBIC
paccyxieHus;

e BHIOMpaTh CrOCOO pemieHuss y4eOHO 3amaud (CpaBHHBATh HECKOJBKO BapHAaHTOB PEIICHHS,
BBIOMpATh HanOOJIee MOIXOASIINHI ¢ YIETOM CaMOCTOSTEIHHO BBIZCICHHBIX KPUTEPHEB).

Ba3oBble ncciegoBarebcKue 1eHCTBUS:

®  HCIOJB30BaTh BOMPOCH KaK UCCIIEAOBATEILCKUN HHCTPYMEHT MO3HAHUS, POPMYIMPOBATH BOIIPOCHI,
¢bukcupyoomue MnpoTUBopeune, NpodaeMy, CaMOCTOATENBHO YCTaHABIMBAaTh MCKOMOE U JIaHHOE,
(bopMHpOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

® [POBOJUTH IIO CaMOCTOSITEIbHO COCTABICHHOMY IUIaHY HECJOXHBIH SKCHEPUMEHT, HeOOIbILIoe
WCCIIC/IOBAaHUE 110 YCTAHOBIICHHMIO OCOOCHHOCTEW MAaTeMaTHYeCKOTO OOBEKTa, 3aBHCHMOCTEH
00BEKTOB MEXTY COO0Ii;

® caMOCTOAITENbHO (opMysIHpoBaTh OO0OOIIEHHUST M BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOIO
HaOJIIO/IeHUs, UCCIIEI0BaHuUsl, OLEHUBATh JIOCTOBEPHOCTh MOJYUYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I1IeHHI;

® [IPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE IpoOLEcCa, a TAKXKE€ BBIABUIATH MPEIIOJIOXKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSX.

Pabora ¢ unopmanmeii:

® BBIIBIIATH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAIIUH, JaHHBIX, HEOOXOAUMBIX JJIS peIIeHUs
3a/1a4u;

e BbBIOMpATh, AaHAIW3UPOBATh, CUCTEMATH3UPOBATh M HMHTEPIPETUPOBATh MHGOPMAIMIO Pa3IUYHBIX
BUJIOB U (DOPM NpeACTaBICHUS;

e BbBIOMpaTh (PopMy IpeicTaBiIeHUS MHPOPMAIUU U WIUTIOCTPUPOBAThH pelllaeMble 3a7aydl CXeMaMH,
auarpamMMmaMM, HHOUM rpadukoi 1 MX KOMOMHALMSIMU;

® OlIGHUMBaThb HAAE&KHOCTh HWHPOPMAMM 1O KPUTEPUSAM, TMPEUIOKEHHBIM  YUUTENeM WU
c(hOpMYyINPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKkaTHBHBIC yHHBepcaibHble Y4eOHbIe 1eHCTBHUA:

® BOCHPUHMMATH U (OPMYIUPOBATH CYXJCHHUS B COOTBETCTBUU C YCIOBUSIMHU U LIETSIMU OOIICHHUS,
SICHO, TOYHO, TPAaMOTHO BBbIpaXkaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IMCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHMSI 110 XO/1y PELIEHMS 3a/1a4i, KOMMEHTHUPOBATh MOJyYEHHBIA PE3YJIbTAaT;

e B X0jle 00CYXXIEHHUS 33JaBaTh BOMPOCHI IO CYIIECTBY 0OCYKIaeMOi TeMbl, TPOOIEMbI, peraeMoi
3a/la4M, BBICKa3blBaTh HJEH, HAICJICHHbIE Ha IOMCK PEIIECHHUs, CONOCTaBISATH CBOU CYXKAECHUS C
CYXJEHUSMM JPYIMX YYaCTHMKOB JUajiora, OOHAapyXHUBaTh pa3iMude M CXOJACTBO IO3ULMH, B
KOPPEKTHOH Gopme (HhopMyIHpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS;
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® T[PEICTaBIATH pE3ylAbTaThl pEHICHUs  3aJayd, HKCIEPUMEHTA, HCCIEIOBAHMS, TMPOEKTA,
CaMOCTOSATENIbHO BBIOMpaTh (pOopMaT BBICTYIUICHHS ¢ YYETOM 3a/iad MPE3EHTAIMd U OCOOCHHOCTEH
ayJIuTOPHH;

® [IOHMMaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAUBUAYATbHON paOOTHI MPU PEIICHUH
y4eOHBIX MATEMATHYCCKUX 3a]1a4;

® [pUHHMATh IIEIb COBMECTHOM JAESITCIBHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOW pabOTHI,
pacnpenenaTbh BUABI paboT, JOroBapHBaThCs, 00CYKIaTh MPOIECC M pe3yJbTaT paboThl, 00001IaTh
MHEHHS HECKOJIBKUX JIIOICH;

® y4acTBOBAThH B I'PYIIIOBEIX (hopMax paboThl (0OCYXIACHUS, 0OOMEH MHCHHSIMH, MO3TOBBIC IITYPMBbI U
JPYTHUE), BBIMOIHATH CBOIO YacTh pabOThI U KOOPJAMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU
KOMaHJIbl, OIIEHMBAaTh KadeCTBO CBOErO BKJIaJa B OOMIMH MPOAYKT IO KPHUTEPHUSIM,
chopMyTUPOBaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUS.

PeI‘y.J'IﬂTHBHI)Ie YHHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JeHCTBUA

Camoopranuszaums:
® CaMOCTOSITEJILHO COCTAaBIIATH IIJIaH, aJTOPUTM PEUISHUS 3aJlauu (MM €T0 YacTh), BEIOMPATh CIIOCO0
pelieHrs ¢ y4€TOM HMEIOLIUXCS PEeCcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM HH(OPMAITHH.
CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTE/JIEKT:
e BIAJCTh CIOCOOaMH CAMONPOBEPKH, CAMOKOHTPOJIS TMpolecca W  pe3yibTara pelICHHS
MaTeMaTHUCCKOM 3a1a9Hu;
® TPEIBHUAETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IIPH PEIICHUH 33]a4H, BHOCUTh KOPPEKTUBHI B
NEeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAMIEHHBIX OMIMOOK, BBISIBICHHBIX TPYAHOCTEH;
® OIICHMBATh COOTBETCTBUE pe3yJibTaTa AESITEIBHOCTA MOCTABJICHHOW IIEJIM U YCJIOBHSIM, OOBSICHATH
MPUYMHBI  JOCTUXKEHHUS] WIM HEAOCTH)KEHHUS 1€, HaXOJUTh OIMHOKY, JaBaTh OLEHKY
MPHUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJBbTATHBI

K xoHIty 00y4enus B 7 Kjacce 00yJaronuiics MOJIy4IUuT CIEAYIOIINE TPeIMETHBIC Pe3yIbTaThl:

Pacrio3naBaTe HW3ydeHHBIE TE€OMETpUUECKHE (UTYpPHI, OMPENETsATh HX B3aMMHOE PACIOJIOKEHHE,
n300pakaTh T€OMETPUYECKUE (PUTYPBI, BBIMOIHATh YEPTEKH 1O YCIOBUIO 3a1auu. M3MepsaTs JMHEWHbIE U
YIJI0OBBIE BEJIMUMHBI. Pemarh 3a1aun Ha BBIYMCIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyl0 OIIEHKY JIMHEWHBIX M YIJIOBBIX BEIMYWH MPEAMETOB B PEATbHOMN KU3HU, Pa3MEPOB
MIPUPOHBIX 00BEKTOB. PaznuyaTh pa3Mepsl STUX 0OBEKTOB IO TOPSIKY BETUINHBI.

CTpouTh 4epTEXKHU K TCOMETPUUECKUM 3a7adaM.

[Tonp30BaTbcst TpHU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, MCIOJIB30BaTh NPU3HAKKM W CBOWCTBA
paBHOOEIPEHHBIX TPEYTOJIHHUKOB MPHU PEIICHUH 33]1a4.

[TpoBOAUTH TOTHYECKHUE PACCYKICHHS C HCTIOIBb30BAHIUEM T€OMETPHUIECKUX TEOPEM.

[Tonp30BaThbCcsl TpPU3HAKAMU PaBEHCTBA MPSMOYTOJIBHBIX TPEYTrOJBHUKOB, CBOWCTBOM MEIHAHBI,
MPOBEAEHHOM K TUIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTrOIbHUKA, B PEIICHUH T€OMETPUIECKUX 3a71a4.

OnpenensTh MapauieNbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE O0pa3yeT C HUMH CEKYIIas.
Onpenenars NapajuieIbHOCTh MPSAMBIX C MOMOILIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM HpsiMOM 10
TOYEK JPYrou MpSMOM.

Pemate 3amaun Ha kieTyaron Oymare.

[IpoBOANTh BBIYHMCICHUS M HAXOIUTHh YUCIIOBBIE U OYKBEHHBIC 3HAUEHUS YIJIOB B T€OMETPUUECKUX
3a/layax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHUKOB M MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB,
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00pa30BaHHbBIX MPU MEPECEUCHUH ABYX MapaslieIbHbIX IPSIMBIX ceKylieil. Pemars npaktuyeckue 3agaun Ha
HaXO0XJ/ICHUE YTJIOB.

Bnanerh MOHATHEM T'e€OMETPUYECKOTO MECTa TOYEeK. YMEThb OIpenessiTh OUCCEKTpUCY YIia u
CEpEMHHBIN NEPIIEHUKYJIISAP K OTPE3KY KaK FEOMETPUUECKHE MECTa TOUEK.

DopMyIHpOBaTh ONpEeNIeHUs] OKPYKHOCTU U Kpyra, XOpAbl U JUaMeTpa OKPY>KHOCTH, MOJIb30BAThCS
UX CBOWMCTBaMHU. YMETh IPUMEHSTH 3TH CBOWCTBA IIPU PEILICHUU 3a7au.

Bnagers noHATHEM ONMCAHHOM OKOJO TPEYroJIbHMKa OKPYKHOCTH, YMETh HaXOAWThb €€ LEHTP.
[Tonp30Batbest pakTaMu O TOM, YTO OUCCEKTPHUCHI YITIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OAHOM TOYKE, U O
TOM, YTO CE€PEIUHHBIC IEPIICHIUKYIIAPBI K CTOPOHAM TPEYToJIbHUKA [IEPECEKAt0TCs B OJJTHOM TOUKe.

Brnagers moHsTHEM KacaTeIbHOM K OKPY>KHOCTH, MOJB30BAaThCS TEOPEMOW O MEPHEHAUKYISIPHOCTH
KacaTelbHOU U pajguyca, IpOBEAEHHOIO K TOUKE KacaHuUs.

[lonb30BaTbcsd MPOCTEUHIMMH T'€OMETPUYECKMMHU HEPABEHCTBAMHU, IIOHMMAaTh HMX IPAKTUYECKUI
CMBICII.

[IpoBOANTH OCHOBHBIE T€OMETPUYECKHUE ITIOCTPOCHUS C TOMOIIBIO HUPKYJIIS U JIMHEHKU.

K xonity 00yuenus B 8 ki1acce 00y4aromunics MoxyquT CIEAYIONME TPEAMETHBIC PE3YJIbTATHI:

PacrioznaBaTh OCHOBHBIE BHJIbI YETHIPEXYIOJIbHUKOB, UX 3JEMEHTHI, M0Jb30BaThCSl UX CBONCTBAMU
MIPH PEIICHUN T€OMETPUYECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOYKU MEPECEUCHHSI MEIUAH TPEYroJibHUKA (IIEHTPa Macc) B PEIICHUH 3a/1au.

Bnagers moHsTHEM cpeiHEW JIMHMM TPEYroJbHUKAa M TpameluH, NPUMEHATh WX CBOWCTBA IIpU
peuieHun reomerpuueckux 3anad. Ilomb3oBarbes Teopemon daneca M TEOPEMOW O IPONOPLUUOHAIBHBIX
OTpe3Kax, MPUMEHSTh UX Ui PEIIeHUs MPAKTHUECKUX 3a7au.

[TpuMeHsTh PU3HAKY [TO100US TPEYTOJIHLHIUKOB B PEHICHUH T€OMETPHUUECKHX 3a7ay.

[Tonw3oBatbest Teopemoit [Iudaropa nmst pemeHrs TeOMETPUIECKUX U TIPAKTUYECKUX 3aaa4. CTPOUTh
MaTEeMaTHUYeCKyl0 MOJENb B IPAKTHMUECKHUX 3ajJjadyax, CaMOCTOSITEJIbHO JejaThb 4YepTEX M HaXOAWUTh
COOTBETCTBYIOILINE JJIUHBI.

Bnagers noHATHSMM CHMHYCA, KOCHHYCAa W TaHI€HCA OCTPOrO yrja HpsIMOYIOJIbHOIO TPEYTOJIbHHKA.
[Tonb30BaTbCst STUMU MOHATUSAMU JJIS1 PELLICHUS TPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3nuyHbIMU cIIOCO0aMM) IJIONIAAb TPEYroJbHUKA M IUIOIIAJd MHOTOYTOJNbHBIX (UTYp
(monp3ysich, Ie HEOOXOIUMO, KalbKyliaTopoMm). IIpuMeHATh NOJydYeHHbIE yMEHHUS B INPAKTHYECKUX
3a/1avyax.

Bnanets MoHATUSMU BOUCAHHOTO U LEHTPAJIBHOTO YT, UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX yIJIaX,
yriax MeXJy XOpAaMHy (CeKYLUIMMH) U YIiie MeXAy KacaTeJlbHON U XOpJoW MpU pEelIeHUH T€OMETPUUYECKUX
3a1ad.

Bnagers NOHATHEM  ONHMCAHHOTO  YETBHIPEXYTOJIBHMKA, NPUMEHATH CBOWCTBA  ONHMCAHHOIO
YeThIPEXYTOJIbHUKA ITPH PEIICHUHU 3a]1a4.

[IpyuMeHsTh MOJIyueHHbIE 3HAHWUSA Ha TMPAKTUKE — CTPOUTh MaTeMaTH4ecKHue MOJAETH JUIs 3a1ad
peanbHOM KU3HU U IPOBOAUTH COOTBETCTBYIOLINE BEIUMCIICHUS C TPUMEHEHUEM MO00Hs U TPUTOHOMETPUHU
(MONIB3YySCh, I'7ie HEOOXOIUMO, KAIBKYIATOPOM).

K xonIty 00yuenus B 9 kijacce 00yJaromuics MOTyIUT CICIYIONNE TPEIMETHBIC PE3YJIbTATHI:

3HaTh TPUTOHOMETpPHYECKHE (PYHKLIMU OCTPBIX YIJIOB, HAXOAMTh C HUX IOMOIIBIO pa3INyYHbIE
3JIEMEHTHI NPSAMOYTOJIBHOTO TPEYrojbHUKA («pelIeHrne MPsIMOYTOJbHBIX TPEYroJbHUKOBY»). Haxomuts (c
MTOMOIIIBIO KaJbKYIATOPA) ATUHBI U YIIIBI 1711 HETAOIHYHBIX 3HAYCHHH.

[Tonb3oBaTbes QopmyiaamMu TpPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKHUM TOXKIAECTBOM JUIS
HAXO0XICHUS COOTHOILIEHUHN MEXy TPUTOHOMETPHUUYECKUMH BETUYUHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB W KOCHHYCOB JUISI HAaxOXKICHMSI pPa3jIMYHBIX DJIEMEHTOB
TPEYrOJIbHUKA («PELIEHUE TPEYTOJBHUKOBY), IPUMEHSTh UX MPU PELIEHUH FEOMETPUUECKUX 3aau.

Brnagets monsTHAMEH TpeoOpa3oBaHUS MOAOOHMS, COOTBETCTBEHHBIX A3JIEMEHTOB MOJOOHBIX (HUTYP.
[Tonb30BaTbes CBOMCTBaAMH MOAOOMS MPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JAJIUHBI U HAXOAUTH YIJIbI Y
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nono6HbIX Guryp. [IpumeHsTs cBoiicTBa MOAOOHUS B MPAKTUYECKUX 33Jayax. YMETh MPUBOJIUTH MPUMEPHI
MOAOOHBIX (PUTYP B OKpPYKAIOIIEM MHUPE.

[Tonp30BaThbes TeOpeMaMu O MPOU3BENICHUH OTPE3KOB XOPJ, O MPOU3BEACHUU OTPE3KOB CEKYLIHX, O
KBaJpaTe KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpaMM, MOHUMATh UX F€OMETPUYECKHM W (PU3NYECKUI CMBICI, MPUMEHSITh UX B
pElIeHNN TeOMEeTpUYECKUX M (pu3ndeckux 3agad. [IpuMeHsTh cKalIpHOE MPOU3BEACHHUE BEKTOPOB LIS
HaxXOXIACHUA IJIUMH U YIJIOB.

[Tonp30BaTbcs METOIOM KOOPAMHAT HA IJIOCKOCTH, MPUMEHATh €r0 B PEIICHHH T'€OMETPHUYECKUX U
MPAKTUYECKHX 3aj1au.

Bnagers NOHATUSMH NPaBUILHOTO MHOTOYTOJIBHUKA, UTMHBI OKPYKHOCTH, JUTUHBI IYTH OKPY>KHOCTH
u paI[HaHHOfI MCpPbI yIja, YMCTb BBIYUCIIATH IUIOIIAAbL Kpyra U €ro JacTel. HpI/IMeHHTL MMOJTYYCHHBIC
YMEHUS B IPAKTUYECKUX 3aJa4ax.

Haxomuth ocu (MU LEHTPbI) CUMMETpUU (PUTYp, TPUMEHSTH ABMKEHUS IJIOCKOCTU B MPOCTEHIINX
cllydasx.

HpI/IMeHHTB IMMOJIYYCHHBIC 3HAHUA Ha MNPAKTHUKE — CTPOUTb MATCMATHUYCCKUC MOJACIH IJid 3aJdad
peaJIBHOﬁ KHU3HU W TIMPOBOAWUTH COOTBCTCTBYIOIIME BbBIYUCICHHUA C IMPHUMCHCHUCM HOI[O6I/I$I n
TPUTOHOMETPHYECKHUX (QYHKIIHH (MTOJIb3YACH, Te HEOOXOAUMO, KATbKYISITOPOM).
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TEMATHYECKOE INTAHUPOBAHHUE

7 KUIIACC
KoanuectBo yacos
HaumeHoBaHue pa3/iesioB U TeM JuaexkTpoHHble (HU(poBbHIE)
Ne o/ KonTposabHubie
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI
1 HpOCTeuI?ILHI/Ie Il;IeonieI:cqueec:He jmry;;m u y BuGorexa LIOK
uX CBOMCTBA. I3MepeHne reoMeTpuIecKux https//m.cdsoo.rw/7f415¢2e
BEJIMYUH
bu6mmoreka [IOK
2 Tpeyromermiat 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIE IPAMBIE, CYMMa yTJIOB 14 | bubnuorexa [JOK
TPEYroJbHUKA https://m.edsoo.ru/7f415¢e2e
4 OKpyXHOCTb U Kpyr. [ 'eomeTpuueckue 14 1 bubnnoreka [JOK
MTOCTPOCHUS https://m.edsoo.ru/7t415¢e2¢e
bu6mmoreka [IOK
5 I1 600 i 4 1
OBTOPEHHE, OOODIEHHE SR https://m.edsoo.ru/7f415e2e
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4

8 KJIACC

HanmeHoBaHMe pa3eioB U TeM

KoJsnuyecTBo 4acoB

DJIeKTpPOHHBIe (IM(POBbIE)

Ne ni/m KonTtpoabHubie
NpoOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoTbI
1 YeTbIpEXYTOJILHUKHA 12 1 bubmmorexa [OK
pexyr https://m.edsoo.ru/71f417¢18
2 EeZEZMaIziﬂaiij{z;eooTpeefzaz moao0OHEIE 15 1 Bubmorexa TIOK
poropH p > 11O https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
3 ITmomane. Haxoxnenue miomaaei 14 | but6mmorekxa [IOK

TPEYroJIbHUKOB U MHOTOYTOJIBHBIX (PUTYP.

https://m.edsoo.ru/7f417e18
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[Tnomanu momo6HBIX Guryp
4 Teopema ITudaropa u Hauana 10 1 bubmuorexa [JOK
TPUTOHOMETPHUH https://m.edsoo.ru/7f417¢18
VYl B OKpyKHOCTU. Brincanusie u
5 OMHUCAHHBIC YETHIPEXYTOJIbHUKHU. 13 1 bubnmoreka [JOK
Kacarenbnbie k okpyxHocTu. Kacanue https://m.edsoo.ru/7f417¢18
OKpY>XKHOCTEH
Bbu6nuoreka [IOK
6 II 000 7 4 1
OBTOPEHHE, ODODIICHIE SHAHMH https://m.edsoo.ru/7f417¢18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6
9 KUIACC
DJIeKTpOoHHbIe (LM (ppoBbIE)
KoauvecTBo 4acoB odpa3oBaTebHbIE PECYPChI
HaumeHnoBaHuUe pa3/iesioB U TEM
Ne ni/mm
NMPOrpaMmblI
KoHTpoJbHbIe
Bcero
padoTbI
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bu6nuorexa [IOK
CcUHYyCOB. PelnieHne TpeyroiabHUKOB https://m.edsoo.ru/7f41al2c
) [Ipeo6paszoBanue nonodbus. Metpuueckue 10 | bubnnorexa [JOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 B 12 1
CHTOPH! https://m.edsoo.ru/7f41al2c
4 JlexkapTOBbI KOOPIUHATHI HA MIIOCKOCTH 9 1 bubmiorexa HOK
P P https://m.edsoo.ru/7f41al2c
. Hl?aB;JI:IIBH’I;;C :Eiroy;“OIJ:I;HHK:. Jnuna . Br6morexa LIOK
OKPYIHHOC ot Ilv pyra. https://m.edsoo.ru/7f41al2¢
Brruncnenue minomaaei
bu6mmorekxa [{JOK
6 JlpInierus II0CKOCTH 6 https://m.edsoo.ru/7f41al2c
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[ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs bubmuoreka [JOK
7 N 7 2
3HAHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6
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