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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OOWH W3 OCHOBHBIX pAa3[€jIOB UIIKOJbHOM MATEMaTHKH,
UMEIOIINI CBOEH 1IETbI0 00ECIeUYUTh M3yYeHHUE CBOWCTB M pa3MepoB (uryp, ux
OTHOUIEHWI M B3aMMHOE pACIOJOXKEHUE, ONHUPAETCSs Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHUs T€OMETPUHM Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusl 3aKJIIOYAETCA B TOM, YTO OOYyYarOUIUHCS YUYUTCS MPOBOAUTD
JIOKAa3aTeJIbHbIE PAaCCyKJICHHUSI, CTPOUTDH JIOTUUECKUE YMO3AKIIOUEHUs, TOKA3bIBATh
WUCTUHHBIC YTBEPXKJICHUS U CTPOUTH KOHTPOPUMEPHI K JIOKHBIM, HPOBOJAUTH
paccyX IeHus «OT TMPOTUBHOTO», OTIWYaTh CBOWCTBA OT  MPU3HAKOB,
dbopMyIMpoBaTh OOpATHBIE YTBEPKICHUSI.

BTopoil 1uenpt0 HM3y4eHHs] TE€OMETPUM SBJSETCS HCIOJb30BAHHE €€ Kak
MHCTPYMEHTA TNPU PELICHUH KaK MaTeMAaTUYEeCKHUX, TaK M MPAKTUYECKHX 3aj]1ad,
BCTPEYAIONINXCSI B pealibHOM ku3HU. OOyyaromuics JODKEH HayYUThCsS
ONPENENUTh T€OMETPUUYECKYIO (PUTYpy, OMHCATh CIOBAaMU JAHHBIA YEPTEXK WU
PUCYHOK, HAWTH IJIOMIAb 3€MEIBHOI0 Y4acTKa, PACCUUTATh HEOOXOAUMYIO JJIUHY
ONITOBOJIOKOHHOTO Kabenss uiu TpeOyemble pa3Mephl rapaxa ajis aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTEIbHASA JIMHUS B MU3YYEHUU T€OMETPUHU.
[Ipu pemieHuu 3aaad MPaKTUYECKOrO XapakTepa OOy4arOUIMICS YYHUTCS CTPOUTh
MaTeMaTHYECKUE MOJIENId  peaJbHBIX KU3HEHHBIX CHUTyallUi, MPOBOIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YIIbTATA.

KpaitHe BaxHO MOTYEPKUBATH CBSI3U TEOMETPUU C JPYTUMH YYCOHBIMU
peIMEeTaMi, MOTUBUPOBATH MCIIOJIH30BATh OMPEEICHUS T€OMETPUIECKUX (PUTYD
U TIOHSTHH, JEMOHCTPUPOBATH NMPUMEHEHUE TOITYYECHHBIX yMEHUW B (pu3uke u
TEXHUKEe. OTU CBs3U Hauboiee SApPKO BUAHBI B TemMax «BeKkTopsy,
«Tpuronomerpuueckue cooTHolIeHus», «Merong koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eoMeTpusi» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3Jieibl
comepxkanusi: «l'eomeTpuueckne Qurypsl W HUX CBOHCTBa», «M3mepenue
F€OMETPUYECKUX  BEJIUYMH», «JleKapTOBbI KOOpPJIMHATHI HA  IJIOCKOCTW,
«BekTops», «/[Brxkenus miaockocty, «lIpeodpazoBanust mogoous».

Ha uzyuenue yueOHoro kypca «I'eomerpus» orBoautcs 204 vaca: B 7 kiacce
— 68 yacoB (2 vaca B Hezelnwo), B 8§ kinacce — 68 yacoB (2 yaca B Henenw), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).

COAEPXXAHUE OBYUEHUA

7 KIIACC



HavanpHble noHsTusa reomeTpun. Touka, npsimasi, OTpE30K, JIyd. YToJ. Buabl
yriaoB. BepTukaneHble uM cMexHbIE YyIUIBl. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U EPIEHAUKYISIPHOCTD IPSIMBIX.

CumMmerpuunble  urypbl. OCHOBHBIE CBOHCTBA OCEBOH CHMMETpPHHU.
IIpumepsl CHMMETPUHN B OKPY’KAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHUSI C MOMOILIBIO LUPKYJISl W JIMHEUKHU. TpeyroyibHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONCTBA.

PaBHOOepEeHHBII W  pPAaBHOCTOPOHHUM  TpPEyrojpbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CeoiicTBa W TpHU3HAKM pPaBHOOEApPEHHOro TpeyroibHuKa. [Ipu3Haku
PABEHCTBA TPEYTOJIBbHUKOB.

CBONCTBA M NPU3HAKU MAPAJUIENBbHBIX NPsAMbIX. CyMMa yIiIOB TPEYTOJbHUKA.
Bnentnue yriel TpeyroyJbHUKA.

[IpssMOyrosibHBIN  TpeyroiapHUK. (CBOMCTBO MEIHMAHBl NPSIMOYIOJIBHOTO
TPEYTrOJbHHUKA,  NPOBEAEHHOM K  TunoreHyse. Ilpu3Hakm  paBeHCTBa
PSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTronbHBIN TPEYroJIbHUK € yIiIoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMAHOW, TeopeMa O OOJbIIeM yrie W OOJbLIEN CTOPOHE TPEYrOJbHUKA.
IleprieHIUKYIIAp U HAKIIOHHAS.

['eomeTpuueckoe MecTo TOYeK. buccekTtpuca yrima #  CepeIUWHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb W KpyI, XOpJa W JuaMeTp, HuX CBOWCTBa. B3ammHoe
PaCIOJIOKEHUE OKPY>KHOCTU M mpsimoil. KacarenbHad u cekymas K OKpYXHOCTH.
OkpyXHOCTb, BNHCAaHHas B yroj. BmnucaHHas W ONHCAaHHAs OKPYKHOCTH

TPEYTrOJIbHUKA.
8 KIIACC

YerbipéxyronpHuku. [lapamtenorpamm, ero npu3Haku U cBoucTBa. YacTHbie
cllydau MapajijiesiorpaMMOB (MPSMOYTOJIbHUK, POMO, KBaapaT), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBOHCTBA U MPHU3HAKHU.
[IpssmoyronbHas Tpamnenus.

Meron ynBoenuss meauanbl. LlenTpanbHas cummerpusa. Teopema Daneca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuKa.

[Togobue TpeyroabHUKOB, Kod(duimeHt mnomodus. I[lpusHaku mnogo0OuUs
TpeyrojabHUKOB. [I[pumeHeHne nogo0us Mpu peeHNH MPaKTUIECKUX 3a1a4.

CpoiicTBa miomaaei reomerpudyeckux ¢uryp. dopmynsl nas miomaaun
TpEeyroJibHUKa, Napamienorpamma, pomOa u Tpaneuud. OTHOLIEHUE TIUIOIIAAeH
no1I0OHBIX (QUryp.



Brruncnenne miuomane TpeyroabHUKOB U MHOIOYT'OJIBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa mnpu pemieHHH
IIPaKTUYECKUX 3a]a4.

CuHHyC, KOCHHYC, TaHI€HC OCTPOro yria MPSMOYTrOJbHOIO TPEYrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO. [pHUrOHOMETpUUecKue QyHKIUH
yriioB B 30, 45 u 60°.

BrnmcaHHble M LEHTPAJbHBIE YIJIBI, YrOJd MEXKIY KacaTeJIbHOW U XOPJOU.
Yriel  Mexay ~XopaaMM M CeKylUlMMHM. BnucaHHele W ONHMCAaHHBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnosiokeHue IBYyX OKpykHocTeil. Kacanue
OKpy>kHOCTeH. OOI11I1e KacaTelbHbIC K IBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yrioB or O mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIBI MPUBEACHUS.

Pewienne tpeyrosibHUKOB. TeopeMa KOCUHYCOB U TeopeMa CUHYCOB. Pelienue
MIPAKTUYECKUX 33/1a4 C UCIIOJIB30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHUHYCOB.

[TpeoOpa3zoBanue nogodus. [loqoOue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOU3BEACHUM OTPE3KOB XOpHA, TEOPEMBI O NPOU3BEICHHUU
OTPE3KOB CEKYLIUX, TEOpEMA O KBaJApaTe KacaTeJIbHOM.

Bektop, ammHa  (MOAyJb)  BEKTOpa, COHAINpPABJICHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO HAIIPABIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpalMid HaJa BeKTopamu. PasnoxeHune BekTopa 1O JABYM
HEKoJIJTMHEeapHbIM BekTopaMm. Koopaunatel Bektopa. CKalsipHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JIJIs1 HAXOXKJICHUS JJIMH U YIJIOB.

JlexkapToBbI KOOPIMHATHI HA IUIOCKOCTH. Y pPaBHEHUS NPSIMOU U OKPY>KHOCTH B
KOOPAMHATAX, MEPECEUCHUE OKPYKHOCTEM M MpPSAMBIX. METOI KOOpIWHAT U €ro
MIPUMEHECHHUE.

[IpaBunbHbIE MHOrOYroJbHUKH. JliMHa  OKpyXHOCTH. I'pagycHas wu
paavaHHas Mepa yrja, BbIYMCIEHME JUIMH Ayr OKpyxkHocteu. [lmomanes kpyra,
CEKTOpa, CErMEHTA.

JIBI>KEHUSI TIJIOCKOCTH W BHYTPEHHUE CHUMMETpUU Guryp (dJIeMeHTapHbIe
npenacrasienus). [lapannensasiil nepenoc. [ToBopor.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI



JInuHOCTHBIE Ppe3yabTaThl OCBOCHMS MPOTrpamMMbl yuyeOHOro Kypca
«["eomeTpus» XxapakTepu3yrTCs:

1) NATPUHOTHYECKOE BOCIIUTAHHUE:

IIPOSIBICHUEM HHTEpeca K NPOLLIOMY MW  HACTOSIIEMY POCCHUHCKOMN
MaTEeMaTUK{, LEHHOCTHbIM  OTHOIIEHWEM K JOCTHKEHHUSIM  POCCHUHUCKHUX
MaTEMaTUKOB U POCCUMCKOM MaTEMaTHYECKOM IIKOJIbI, K MCIOJB30BAHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rPaKAAHCKOE U JyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEH T'pakIaHWHA U peanu3aliu ero
npaB, IMPEACTAaBICHHEM O MaTeMaTHYECKUX OCHOBaX (PyHKIHOHHUPOBAHUS
pa3UYHBIX CTPYKTYP, SBJICHUN, IPOUEAYp I'Pa’kJaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OIPOCHI), FTOTOBHOCTHIO K OOCYKJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C IPaKTUYECKUM NPHUMEHEHHEM JOCTHKEHUH HAyKH, OCO3HAHMEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPYA0BO€ BOCTINTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B pELICHUM NPAKTUYECKUX 3aaad
MaTE€MaTU4YeCKOM HaIpaBICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTeMaTHYECKOIO
oOpa3oBaHUsl HA TMPOTSHKEHUM BCEH KU3HU JUIsl YCHEIIHOM MNpodecCHOHaIbHOM
JEATEIbHOCTH W Pa3BUTUEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHIUBUAYATbHON TPACKTOPUHN OOPAa30BaHMsI U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTENH;

4) ICTETUUECKOE BOCITUTAHNE:

CIIOCOOHOCTBIO K  OMOIMOHAIIBHOMY M  3CTETUYECKOMY BOCHPHUSITHIO
MaTeMaTHUYeCKUX OOBEKTOB, 3aJay, PELICHUM, pacCyKICHHH, YMEHHIO BHJIETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) LHEHHOCTH HAYYHOI'0 NIO3HAHMA:

OpUEHTalUMEell B JIEATEIIbBHOCTH HA COBPEMEHHYK) CHCTEMY Hay4HBIX
NpEeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YENIOBEKa, MPUPOJBI U
oOlIecTBa, MOHMMAHMEM MATeMaTHYeCKOW HayKh Kak cdepbl 4Yel0BEYECKON
NeATEIbHOCTH, ATANoOB €€ Pa3BUTHUS U 3HAYMMOCTU [JISl PA3BUTUS LIMBUIIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKW U MAaTEMaTHYECKOW KyJIbTYpPOHl KaK CpPEeICTBOM
NO3HAaHWS MHpa, OBJIAJACHHEM NPOCTEHIIMMU HABBIKAMHM HCCIIEOBATEIbCKON
NEeSTEIbHOCTH;

6) (pu3nyeckoe BocnuTaHue, popMupoBaHHue KyJabTYPbl 310POBbS U

IMOLMOHAJIBHOIO 0J1ArONOy YU :

TOTOBHOCTBIO TMPUMEHATh MAaTEMaTUYECKUE 3HaHUS B HMHTEPECAX CBOETO
3I0pPOBBS, BEIEHUS  370poBOoro oOpa3a JKHM3HM  (370pOBOE  TMHTAHUE,
cOaaHCUPOBAaHHBI pPEKUM 3aHATUH M OTHAbIXa, peryjspHas (usnueckas



aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa PEQIIEKCHH, TNPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'O K€ IIpaBa Ipyroro 4YeJI0BeKa;
7) JIKOJIOTHYECKOe BOCIIUTAHME:

OpHUEHTAalMel HAa NMPUMEHEHNE MAaTEMAaTUYECKUX 3HAHUM JUIS PEIICHUS 3aaa4
B 00JacTH COXpPaHHOCTH OKpY’KaloIlEeH Cpeabl, IUIAaHUPOBAHMS IOCTYIIKOB U
OLICHKM HUX BO3MOXHBIX IIOCICIACTBUN JUIsI OKpPYXKaroLEHd Cpenbl, OCO3HAHHEM
rJ100abHOTO XapaKTepa IKOJIOTUIECKUX MPOOJIeM U MyTel UX PEIIeHuUs;

8) ajanTanus K U3MEHAIOLUMCS YCJI0BUAM COUMAIBHON H

NPUPOAHON Cpelbl:

TOTOBHOCTBIO K JCUCTBHUSIM B YCIIOBHUAX HEONPEAEIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUECKYIO ACATEIBHOCTh, B TOM YHCIIE
YMEHHME YUUTbCA y JPYrUX JIOAEH, MpHoOpeTaTh B COBMECTHOH NEATEIbHOCTH
HOBBIE 3HAHMS, HABBIKM U KOMIIETEHLUH M3 OMNbITA JPYTUX;HEOOXOAMMOCTHIO B
(OopMHpPOBaHWM HOBBIX 3HaHUN, B TOM uucie (GOpMYIUPOBATH HJIEU, MOHSTHS,
rUNoTe3bl 00 00BEKTaxX U ABJICHUSAX, B TOM UHCJIE paHEe HEU3BECTHBIX, OCO3HABATD
neuIUTHl COOCTBEHHBIX 3HAHUM UM KOMIIETEHTHOCTEW, IUIAHUPOBATh CBOE
Pa3BUTHE;CIIOCOOHOCTBI0 OCO3HABaTh CTPECCOBYIKD CHUTYyallMI0, BOCIPHHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMII KOHTPMEp, KOPPEKTUPOBATH
OpPUHUMAaeMble pelleHuss U AeHcTBUs, (HOPMYIUpPOBaTh W OLEHUBATH PUCKU U
NOCNEACTBUS, (POPMHUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble jornueckmne geiicTBUs:

*  BBIABJSITH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKUH MATEMaTHYCCKUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy IOHATUIMH, (OPMYIHPOBATH
ompeneneHus  TOHSTHM, YCTAaHABIWMBAaTh  CYIICCTBEHHBIM  MpPU3HAK
Kiaccu(pukanyuu, OCHOBAaHUS JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJIUMOTO aHAJIN3a;

+ BOCIPUHUMATH, (GOPMYIUPOBATH W  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE W OTpPUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIC W OOIIHE,
YCIIOBHEIE;

* BBIABJISITh ~ MaTeMAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeursi B (akTax, AAHHBIX, HAONIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEpUU ISl BBISIBJICHUS! 3aKOHOMEPHOCTEHN U MPOTUBOPEUUH;

« JleJaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JIE€TYyKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;



pa30upaTh 10Ka3aTeIbCTBA MATEMATHYECKUX YTBEPKIECHUN (MPSAMBIE U OT
MIPOTUBHOT0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXKHBIE JTOKa3aTelIbCTBA

MaTeMaTH4ecKux (akToB,  BBICTpaMBATh apryMeHTaIHuIo,
NPUBOAUTH MPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE
pacCyXIeHHS;

BBIOMpATh CIIOCOO permieHus ydeOHOM 3amauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BHIOMpATh HaWMOOJEE TMOAXOMANINN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

HCIIOJIB30BaTh BONPOCHI KaK MCCIIEIOBATEIbCKUNA WHCTPYMEHT IO3HAHMS,
(opMynIMpOBaTH BOIPOCH], (UKCHPYIOLIUME MPOTUBOpPEUHE, NpoOIeMy,
CaMOCTOSITEJIbHO YCTaHAaBJIMBAaThb HCKOMOE U JaHHOE, (OPMHUPOBATH
TMIIOTE3Y, ApTYMEHTHPOBATh CBOKO NO3ULINIO0, MHEHHE;

MPOBOJIUTH IO CAMOCTOATENIbHO COCTaBJICHHOMY IUIAHY HECJIOMXHBIM
HKCIIEPUMEHT, HEOOJIBIIOE HCCIIEA0BAHUE 110 YCTAHOBIEHUIO 0COOEHHOCTEN
MaTeMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKIY COOOM;
CaMOCTOSITENIbHO (hOpMyIHpOBaTh 000OILEHUSI U BBIBOJBI MO pe3yJbTaTam
OPOBEAEHHOIO HAOIIOACHUSI, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

IPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE IPOLECCA, a TaKKE BBIIBUIaTh
IPEAIOIOKEHUS O €70 PA3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora c nundopmanueii:

BBISIBJISITH HEJJOCTATOYHOCTh M H30BITOYHOCTh HWH(GOpPMAIlUH, JIaHHBIX,
HEOOXOAUMBIX JIJIsl pEeLICHUs 3a/1a4U;

BBIOMpPATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HHTEPIPETUPOBATH
MH(POPMAIMIO PA3IUYHBIX BUAOB U (GOPM IPEICTABICHHUS;

BbIOMpaTh (OpMY MpeacTaBieHus HMHPOPMALMM W  WUIIOCTPUPOBATH
permaemMbie 3a7add  CXeMaMH, JuarpaMmamMu, HWHOW TrpaduKol W UX
KOMOMHAIIUSIMU;

OLICHMBATh HAA&KHOCTh HMHPOPMALUU IO KPUTEPHUSIM, MPEATIOKEHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS:

BOCIIPUHUMATH U (POPMYITUPOBATH CYXKJICHHUS B COOTBETCTBUU C YCIOBUSIMHU
Y TeJISIMU OOIIEHUS, ICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHUS
B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOJy PEIICHUS
3a/1a4d, KOMMEHTHUPOBATh MOJYYCHHBIN Pe3yIbTaT;

B X0JI€ 00CYXXJICHHS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
poOJieMbl, perraeMoi 3a/auu, BhICKA3bIBaTh UJICH, HAIEJICHHBIC Ha MOWCK
pELIEHHUs], COIMOCTABJISITh CBOM CYXKIEHHS C CYXACHUSMH JPYTHX



YYaCTHHKOB JHAIOra, OOHApYXKMBATh pa3iu4Me W CXOJCTBO TO3WUIIMH, B
KOppeKTHOU popme popMyIHpoBaTH pa3HOTIIACHUS, CBOU BO3PAKCHUS;

« TMPEACTaBIATH  PE3YAbTAThl  PEIICHUS 3a/auw, IKCIIEPUMEHTA,
MCCIICJIOBAHHUS, TIPOCKTA, CAMOCTOSTEIILHO BEIOUPaTh (hOpMAT BHICTYILICHUS
C y4€TOM 3aj1a4 MPE3CHTAIINHA U OCOOCHHOCTEH ayIUTOPHH;

+ TOHMMATh W HMCIIOJIH30BATh MMPEUMYIIECTBA KOMAHIHON U WHANBUIYaTbHON
paboTHI TIPH peIIeHNU YIeOHBIX MaTEMaTHUECKHX 3a71ad;

+ TMPUHUMATH IE€JIb COBMECTHOW JEATEIHHOCTH, IIAHUPOBATH OPTaHU3AIIUIO
COBMECTHON pabOTHI, pacmpeaensiTh BUIbI padOT, JOTrOBapUBATHCA,
o0CyXXIaTh TPOIECC M pe3yabTaT padOoTHI, 0000IIaTh MHEHHS HECKOIBKHUX
JIIOICH;

« y4acTBOBaTh B TIpPYNIOBbIX (opmax paboTel (0OCyXIeHus, O0OMEeH
MHEHHUSIMH, MO3TOBBIC IITYPMBI M IPYTHE), BHITIOIHATH CBOIO YaCTh paOOTHI
U KOOPJAWHHPOBATH CBOM JCUCTBUS C JPYTAMH YJCHAMU KOMAaH]IbI,
OIICHMBATh KAaueCTBO CBOETO BKJAJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

+  CaMOCTOSITEJILHO COCTaBJISITh IUIAH, JITOPUTM pelIeHUs 3adauu (WM ero
4acTh), BBIOMpATh CIOCOO pEHICHUS ¢ YYETOM HMMEIOIMIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBaTb M KOPPEKTUPOBATh
BApUAHTHI pEeIEHUH C YYETOM HOBOM MH(OpMauu.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

*  BJIQJIETh CIIOCOOAMH CaMOTPOBEPKU, CAMOKOHTPOJISA MPOIEcca U pe3yibTaTa
pelIeHust MaTeMaTU4eCKOM 3a1auu;

«  TOpPEeABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUH 3a7a4H,
BHOCUTh KOPPEKTUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
HaWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

+ OILICHMBATh COOTBETCTBUE PE3YyJbTaTa JEATEIbHOCTH MOCTABICHHON LEIU U
YCJIOBUSIM, OOBSCHATh NMPUYUHBI JOCTHKCHHUS WJIM HEAOCTHXKCHUS I1ICJIH,
HaXOJIUTh OIIUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyueHus B 7 Kjacce oOy4aroUIMiiCs MOJYYUT CIEIYIOLIUE
IPEIMETHBIE PE3YJIbTATHI:



Pacno3HaBaTh UW3y4YE€HHBIE T€OMETpUYECKHE (UTypbI, OINpenensiTb HUxX
B3aMMHOE paCIOJIOKEHUE, H300paxaTh TeoMeTpudeckue (GUTYphl, BBITIOJHSTH
YEPTEXKU O YCIOBUIO 3a/1aun. VI3MepsATh JINHEWHBIE U YIJI0BbIE BEIUYMHBI. PemaTh
34141 HA BBIYHUCIICHUE JUIMH OTPE3KOB U BEJINYMH YIJIOB.

Henatb rpyOyro OLIGHKY JMHEHHBIX M YIJIOBBIX BEJIIMYUH MPEIMETOB B
pealbHOM KHU3HHU, pPa3MEpOB MNPUPOIHBIX OOBEKTOB. PaznnuaTh pa3Mepsl 3THX
OOBEKTOB MO MOPSAKY BETUUHHBI.

CTpouTh 4yepTek U K TEOMETPUUYECKUM 3a/1a4aM.

[Tonp30BaThCA MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOIb30BaTh
MPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB MPHU PEILICHUH 3a]1ay.

[IpoBOINUTE JTIOTMYECKUE PACCYXKACHUS C HCHOJB30BAHHEM T€OMETPUUYECKUX
TEOpEM.

[Tonp30BaThCd NpPU3HAKAMHU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJbHUKOB,
CBOWCTBOM  MEIHAaHbl, MNPOBEAEHHOM K  THUIOTEHY3€¢  MOPSAMOYTOJIBHOTO
TPEYTrOJIbHUKA, B PELIEHUN T'€OMETPUUECKUX 3a/1a4.

OnpenensiTe NapajyieabHOCTh MPSMBIX C TOMOIIBIO YTJII0B, KOTOPhIE 00pazyeT
C HUMU ceKyasd. Onpenensars napayieibHOCTh NPSIMBIX C NOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOUEK OAHOM MPSAMOU A0 TOUEK APYTrOU MPSIMOM.

Pemiats 3amaun Ha KileTyaToi Oymare.

[IpoBOANTH BBHIYUCICHUS U HAXOIAUTh YHUCJIOBbIE M OYKBEHHbBIC 3HAUYCHUS
VIJIOB B TEOMETPUYECKMX 33/ayaX C HCHOJIb30BAaHWEM CYMMBI  YTJIOB
TPEYTrOJIbHUKOB ¥ MHOTOYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpHU
IIEPECEYEHNH JIBYX IMApAJUICNIBHBIX MPSIMBIX CeKyllen. Pemars mnpakTuuyeckue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

Brnagerp noOHATHEM T'E€OMETPUUECKOTO MECTa TOYEK. YMETh OIPEICIATh
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPIECHIUKYIISP K OTPE3KY KaK reOMETPUUYECKUE
MECTa TOYEK.

DopMynMpPOBaTh OMPEACICHHUSI OKPYKHOCTH M Kpyra, XOpAbl W JAUaMETpa
OKPYKHOCTH, TOJIb30BAThCA UX CBOMCTBAMU. Y METh MMPUMEHATH 3TU CBOMCTBA IIPU
pELIECHUY 3a1a4.

Brnagete moHSATHEM ONHMCAHHOW OKOJO TPEYTOJbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonmp3oBaThes ¢dakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYrOJIbHUKA IMIEPECEKAIOTCS B OJHOW TOYKE, MU O TOM, YTO CEPEAVMHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

Brnagete noHATHEM KacaTeabHOW K OKPYXKHOCTH, IOJIB30BATHCA TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.

ITonp30BaThCA MPOCTEUIIUMU I'€OMETPUYECKUMHA HEPABEHCTBAMH, [TOHUMATH
UX IIPAKTHYECKUN CMBICII.



[IpoBOIUTE OCHOBHBIE T€OMETPUUECKUE MOCTPOCHUS C MOMOIIBIO LIUPKYJIA U
JINHENKMU.

K xoHiy oOyuenus B 8 kiacce oOydarouiuiicss MOMYYUT CIEIYIOLTUE
IPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh OCHOBHBIE BHUJIbl YETHIPEXYTOJBHUKOB,  UX
AJIEMEHTHI, I0JIb30BAThCS UX CBOMCTBAMU MPH PELIEHUH F'€OMETPUUECKUX 3aau.

[TpuMeHATh CBOMCTBA TOYKHM IMEPECEUYEHUS MEAMAH TPEYrojbHHUKA (LIEHTpa
Macc) B PEIICHUH 3a/1ay.

BiageTe MoHATHEM CpEeIHEW JIMHUM TPEYTOJIbHMKA M TPANECLMH, IPUMEHSIThH
X CBOMCTBAa IPU PEIICHWM T€OMETpHUUYECKMX 3anad. llomp3oBaTeca TeopeMon
dajieca 1 TEOPEMOI O MPONOPLUUOHAIBHBIX OTPE3KaX, MPUMEHSTh UX JIJIS1 PEIICHHUS
IIPaKTUYECKUX 3a]a4.

[IpuMeHsATh NpU3HAKKA TOI00MS TPEYTOJIBHUKOB B PEIIEHUH T€OMETPUUECKUX
3a1ay.

[Tonb3oBaTecs Teopemoil Iludaropa 1 pemieHHs] TE€OMETPUUYECKUX U
npakTuyeckux 3agad. CTpoWTh MaTeMaTHYeCKyl0 MOJENIb B MPAKTUYECKUX
3aJ1ayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJIUHBI.

Brnagete NOHATUSMH CHHyCA, KOCHMHyCa MW TaHI€Hca OCTpOro yria
IPSIMOYTOJIBHOTO TpeyrojpHUKa. [101b30BaThCA 3TUMU MOHATHAMM JUISl PELICHUS
IIPaKTUYECKUX 3a]a4.

Breruncnars (pa3iuyHbIMUA CIIOCOOAMU) TUIONIAb TPEYTOJbHUKA U IUIONIAAH
MHOTOYTOJIbHBIX ~ Quryp (monb3ysch, TIJ€ HEOOXOAUMO, KaJbKYJISITOPOM).
[IpuMeEHSATh MOyYeHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Bragete NMOHATUSAMH BIMCAaHHOTO M LEHTPAJIBHOIO YIJIA, HMCIIOJIB30BATh
TEOPEMBI O BIIMCAHHBIX yIiaX, yriaax MeXAy XOpAamH (CEKyLIUMU) U yTJe MEXITy
KacaTeJIbHOM U XOPAOM NPH PEIICHUH T€OMETPUUECKUX 3a1a4.

BiageTe MOHATHEM ONMCAHHOTO YETHIPEXYTOJBHUKA, NPUMEHSATH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MONy4YeHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MaTeMaTUYECKHE
MOJEIIN JUIS 3a7a4 PeajJbHOM MKU3HHU U TPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C TNpPUMEHEHUEM IMOoA00Us M TPUTOHOMETPUHU (IOJIB3YSICh, TIZI€ HEOOXOIUMO,
KJIBKYJISITOPOM).

K xoHiy oOydeHuss B 9 kJjiacce OOYyYaIOIIMICS TMOJYYHUT CICAYIOIIUE
MpeAMETHbIE PE3YIbTaThI:

3HaTh TPUTOHOMETPHYECKHE (YHKIIMU OCTPBIX YIJIOB, HAXOIUTh C UX
MOMOILBIO PA3JIMYHBIE 3JIEMEHTHI MPSIMOYTOJBHOTO TPEYroJibHUKA («pelieHue
MPSIMOYTOJIBHBIX TPEYTrOIbHUKOBY). HaxoauTh (C MOMOUIBIO0 KAIbKYJISTOPA) AJIUHBI
Y YTJIBI JUTsl HeTAOJUYHBIX 3HAYEHUH.



[Tomp3oBaThCs (hopMyTamMu IPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXJIECTBOM JUISl HAXOXICHHUS COOTHOIICHUW MEXKAY TPUTOHOMETPUYECKUMHU
BEJIMUYMHAMH.

Hcnonb30BaTh TEOPEMBbl CHHYCOB M KOCMHYCOB JIJI1 HAXOXKJACHUS PAa3IUYHBIX
AJIEMEHTOB TPEYroJIbHUKA («PEIICHHE TPEYTrOJbHUKOBY»), MPUMEHATh HUX IpHU
PEILICHUU TEOMETPUUECKHUX 3a]1a4.

Brnanerp  moHATHMSMU — TIpeoOpa3oBaHUsS  MOJO00MSA, COOTBETCTBEHHBIX
AJIEMEHTOB MOI00HBIX Guryp. [Toap30BaThCs CBONCTBaAMU MOJ00MS TPOU3BOJIBHBIX
buryp, yMmMeTh BBIUHMCIATH JUIMHBI W HAXOIWUTh YIJbl y TMOAOOHBIX QUTYP.
[IpumeHsATh CBOWMCTBA TMOAOOMS B MPAKTUUYCCKUX 3aJadax. YMETh MPUBOAUTH
IPUMEPHI TOJI00HBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThCA TEOpEMAaMHU O MPOU3BEACHUHN OTPE3KOB XOPA, O IPOU3BEACHUHN
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeJIbHOM.

[Tonb3oBaThCAd BEKTOpamMH, MOHUMAaTh WX T'E€OMETPUYECKHH U (punyeckuid
CMBICJI, TPUMEHATh WX B PEHICHUH TEOMETPUUECKUX U (U3HUYCCKHX 3ajad.
[IpuMEHATH CKaIPHOE MPOU3BEICHUE BEKTOPOB IJIsI HAXOXKICHUS JUIMH U YTJIOB.

[Tonp30BaTbCd METOAOM KOOPAWHAT HAa IUIOCKOCTH, IPHUMEHSTH €ro B
PEILICHUU TEOMETPUUECKUX U MPAKTUYECKUX 33/1a4.

BrnaneTs NMOHATHSAMU TPaBUIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH,
JUTMHBI YT OKPY>KHOCTH M PaJMaHHOW MEpHI yIJIa, YMETh BBIYUCIATH ILJIOMIATh
Kpyra u ero yacteil. [[puMeHsTh moJlydeHHbIE YMEHHS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (WU LEHTPbI) CUMMETpUHM (UTYpP, NPUMEHSATH JBUKEHUS
MJIOCKOCTH B MPOCTEHUINNX CITydasx.

[IpuMeHsATh MONMydYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTHYCCKUC
MOJENH JIJIS 337249 PeaJTbHOM KU3HHU M MTPOBOIUTH COOTBETCTBYIONINE BBIYUCICHUS
C TPUMCHEHHEM IOJ00MS W TPUTOHOMETPUYCCKMX (PYHKIHMH (TI0JIB3YSICh, TJIC
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposrre)
Ne i/ oOpa3oBaTe/ibHbIE
NMPOrpaMMblI Kontpoububie | IIpakTnueckue
Bcero pecypcsl
padoThI padoThI
[Ipocreiinme reomerpuueckue GUrypsl u
1 UX CBOMCTBa. Mi3MepeHHre reOMEeTPUUECKHX 14 Butmorexa [OK
— https://m.edsoo.ru/7f415e2e
bubnunoreka LIOK
2 Tpeyronbuukn 22 1 https://m.edso0.ru/7f415e2e
[TapamiensHbIe IPsIMBIE, CyMMa yTJI0B bubmuorexa [IOK
3 TPEYroJIbHUKA 14 1 https://m.edsoo.ru/7f415e2e
OxpyxHOCTb U KpyrT. ['eomeTpuueckue bubnmnoreka HOK
4 MOCTPOEHUSA 14 1 https://m.edsoo.ru/7f415e2e
. bubmnoreka IIOK
5 IosTopenne, obobimenne sHaHuit 4 1 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0
8 KIIACC
Nen/m | HaummeHoBaHHWe pa3iesioB H TeM Koanuecrno yacos DJIEKTPOHHBIE
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HPOCPAMMEL KourpoJubnbie | IIpakTHyeckue (tngponbic)
Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThbI
pecypcsl
. bubnuorexa [{OK
1 HeTHIPEX YT OMEHHUKE 12 1 https://m.edsoo.ru/7f417e18
Teopema Paneca u Teopema o
2 [PONOPIMOHATLHBIX OTPE3KAX, MOA00OHBIE 15 1 BH6J?HOTCK3 LHOK
TpeyroNbHIKH https://m.edsoo.ru/7f417e18
[Tnomane. Haxoxnenne IJI0IIAEH
3 TPEYTOJILHUKOB U MHOTOYTOJIBHBIX (DUTYD. 14 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX GUryp
Teopema [Tudaropa u Hauana bubnnorexa [JOK
4 TPUTOHOMETPHUH 10 1 https://m.edsoo.ru/7f417e18
VY1l B OKpyKHOCTU. Brincanusie u
OIMCAaHHBIE YETHIPEX YT OJIbHUKH. Bu6mmorexa [IOK
5 Kacarenbnsle k okpyxHOocTH. Kacanue 13 1 https://m.edso0.ru/7f417e18
OKpY>KHOCTEHN
. bubmmoteka IIOK
6 Tlosropenue, obobmenne snaHui 4 1 https://m.edso0.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
9 KJIACC
Ne n/n HaunmenoBanue pasjaejioB ¥ TeM KosimyecrBo yacos DIeKTPOHHBIE
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MpOTpAMME KonTpoabubie | IlpakTnueckue (ungpossie)
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI

pecypcsbl
Tpuronomerpusi. Teopembl KOCHHYCOB H bubmuorexa [JOK
CUHYCOB. PellieHne TpeyroibHUKOB 16 1 https://m.edsoo.ru/7f41al2c
[IpeobpazoBanue mogodus. Merpuueckue bubnnoreka [JOK
COOTHOLIEHUS B OKPYKHOCTH 10 1 https://m.edsoo.ru/7f41al2c

bubmuorexa [JOK
Bexropsl 12 1 https://m.edsoo.ru/7f41a12¢

bu6mmoreka [IOK
JlekapTOBBI KOOPJIMHATHI HAa TIOCKOCTH 9 1 https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE  MHOTOYrOJBHMKHM. /J[nuHa

bu6mmoreka [IOK
OKPY>KHOCTH H TJIOIIAAb KpyTa.

by " Hv Py 8 https://m.edsoo.ru/7f41al2c

Brruncnenue miuomaeit

bu6mmoreka [IOK
HBHHKEHHS IIIOCKOCTH 6 https://m.edsoo.ru/7f4lal2c
[ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS bu6mmoreka [IOK
3HaHUHN ! 2 https://m.edsoo.ru/7f41al2c
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