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1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
HPEIMETA «I'EOMETPUS».

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJabTAThl OCBOCHHS IPOrpaMMBI  y4eOHOro Kypca «l'eomeTpus»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHHE:

MPOSIBJICHUEM HWHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHUMCKON MaTEeMaTHKH, LIEHHOCTHBIM
OTHOIIEHUEM K JOCTHXKEHHUSM POCCUUCKUX MATEMAaTUKOB M POCCHUUCKON MAaTEeMaTUYECKOM IIKOJIbI, K
WCIIOJIb30BAHUIO 3TUX JOCTIKEHUM B IPYrUX HayKaxX W MPUKIAIHBIX cepax;

2) rpa:kaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH TpaXJaHWMHA ¢ peaju3alud ero TMpas,
MPEACTABICHUEM O MaTEeMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
MpOLEAYp TpaKJAaHCKOTo 00IecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHHIO
ATUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTIDKCHMH HAyKH, OCO3HAHHUEM
BOKHOCTH MOPAbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YIEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YyYacCTHE B PEIICHUH TNPAKTHYCCKUX 3a7ad MaTeMaTHYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHHWEM BaXXHOCTH MAaTEMaTHYeCKOro OOpa3oBaHHS Ha TPOTSIKEHUU BCEH
KU3HU U1 YCTIEIIHOW Mpo(decCHOHATBHON AESITeTbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HAaHHBIM BBHIOOPOM W TOCTPOCHHEM HWHIWBUIYATLHOW TPACKTOPHUU OOpa30BaHUS M >KM3HEHHBIX
MJIAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIMTaHME:

CIOCOOHOCTBIO K AMOIIMOHATLHOMY M 3CTETHUYECKOMY BOCIIPUSATHIO MaTEMaTUYECKUX OOBEKTOB,
3a7a4, peIIeHUH, pacCyXICHHUI, YMEHUIO BUJIETh MAaTEMAaTUUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpPHCHTAIIMCH B JCATEIHPHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MNPEICTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS 4YEJIOBEKa, MPUPOJILI W 0OIecTBa, TMOHUMAaHHEM
MaTeMaTHYEeCKOW HAayKH Kak c(epbl 4eT0BEYECKOMN NEATEeTLHOCTH, STANOB €€ pa3BUTHSI U 3HAYUMOCTH
JUIS. Pa3BUTHS LIMBWIM3ALMK, OBJIAJICHUEM SA3BIKOM MAaTE€MAaTUKW W MATEMaTUYECKOW KYJIbTYpOW Kak
CPEACTBOM TIO3HAHUS MHpPA, OBJIAJICHUEM MPOCTCUIIMMH  HABBIKAMHU  HCCJIEIOBATEIbCKOU
NESATEeIIbHOCTH;

6) ¢usuyeckoe BocnuTraHue, popMHpPOBaHHE KYJbTYPbl 310POBbSI U 3MOLHOHAJBHOIO
0J1aronosIy4us:

FOTOBHOCTBIO MPUMEHSTh MaTEMAaTHUYECKHWE 3HAHUS B HMHTEPECax CBOETO 3J0POBbS, BEICHUS
3I0pOBOro oOpasa >XKM3HU (3I0POBOE IMUTaHHWE, COATAHCUPOBAHHBIM PEKHUM 3aHATHH M OTIbIXA,
perynspHas (pu3nueckas akTUBHOCTB), CPOPMHUPOBAHHOCTHIO HAaBbIKA peIeKCUU, TPU3HAHIEM CBOETO
MpaBa Ha OMMOKY M TaKOTO e MpaBa APYroro 4yeaoBeKa;

7) 3K0JI0TM4YeCKOe BOCTIUTAHME:

OpUEHTAIlel Ha NpUMEHEHHEe MaTeMaTHMUeCKWX 3HaHWUW [ pelleHusl 3ajad B o0nacTu
COXPaHHOCTH OKpYKaroulel cpeibl, INIaHUPOBAHUS MMOCTYNKOB U OLIEHKHU UX BO3MOXHBIX MOCIIEICTBUN
JUIS OKPYKaroIlel cpebl, 0CO3HAHUEM TJI00ATBFHOTO XapaKTepa IKOJIOTHUYECKUX PoOsieM U MmyTel ux
pelieHus;



8) aganTanmsa K H3MEHAIIMMCS YCJIOBHAM COLHAILHOM M IPUPOAHON Cpelbl:

FOTOBHOCTBIO K JIEUCTBHUSAM B YCIOBHUSAX HEOIPEACIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO IESITEIBHOCTD, B TOM YHCIIE YMEHHUE YYUTHCS Y APYTHUX JIIOJEH,
npuoOpeTaTh B COBMECTHOM JEITEIHHOCTH HOBbIE 3HAHUS, HABBIKK U KOMIIETECHIIMU M3 OMBITA IPYTHUX;

HEOO0X0AMMOCTBI0O B (POPMHPOBAHMU HOBBIX 3HAHUH, B TOM uHciIe (OPMYIHUPOBATH HJIEH,
MOHATHS, TUIOTE3bl 00 OOBEKTaX W SIBJICHUSAX, B TOM YHCIE pPAHEE HEU3BECTHBIX, OCO3HABATH
neuuThl COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, TNITAHUPOBATH CBOE pa3BUTHE,

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATH CTPECCOBYIO CHTYAILIUIO KaK
BBI30B, TpeOyIOIIM KOHTPMEP, KOPPEKTUPOBATh TNPUHUMAeMble pEIIeHUs ¢ JICHCTBHA,
(bopMynHpOBATh U OLIEHUBATH PUCKHU H MOCIEACTBHS, (OPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHBIE YHHUBeEpPCAJbHbIE YueOHbIE el CTBUS
Ba3oBble 1oruyeckue geiicTBus:

® BBIBJIATL W XAapaKTCPHU30BATh CYHICCTBCHHBLIC IIPHU3HAKKWM MAaTCMATUUCCKUX O6’b€KTOB,
MOHATHM, OTHOLIEHUH MEXIy TMOHATUAMHU, (GOPMYIUPOBaTh OIpEAeTIeHHUs] TOHATHUH,
YCTaHABIWBATh CYIIECTBEHHBIM TPHU3HAK KIacCU(UKAIIMU, OCHOBAHHS i OO0OOIIEHUS U
CpaBHEHU:, KPUTEPUH IIPOBOAUMOI0 aHAIIN3a;

® BOCIPUHUMATH, (QOPMYIHpPOBaTH U MPeoOpa3OBBIBATH CYKICHHS: YTBEpAUTENbHBIE H
OTPULATCIIBHBIC, CIUHUYHBIC, YHACTHBIC 1 06mne, YCIIOBHBIC,

® BBIABIATH MaTeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3M U MPOTHUBOpeurs B (akTax,
JNAHHBIX, HAONIONEHUSX U  YTBEPKACHUSAX, TMpeuiaraTb KPUTEPUH JUISl  BBISABIICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

e JlenaTh BBIBOJBI C HCIOJb30BAaHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUYEHUM IO aHAJIOTHH;

e pa3buparh JOKa3aTelIbCTBA MAaTEMaTHYECKHX YTBEPKICHWH (MpsiMble U OT MPOTUBHOIO),
MPOBOJUTH  CAMOCTOSITEJILHO  HECJIOXKHBIE JIOKAa3aTelIbCTBA MaTeMaTU4YeCKuX (HaKToB,
BBICTPAaWBaTh AapryMEHTAlUI0, IPUBOIUTH MPUMEPhl U KOHTPIPUMEPHI, OOOCHOBHIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh crioco® pemieHus: yueOHOH 3amayu (CpaBHUBATh HECKOJBKO BApUAHTOB PEILICHUS,
BbIOMpATh HanboJIee MOIXOIAMINNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® ICIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT MO3HAHUS, (OPMYIHUPOBATH
BOINPOCHL, (UKCUPYIOIINE MPOTUBOPEUYHE, NpoOIeMy, CaMOCTOATEIbHO YCTaHABJIUBATH
HCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIINI0, MHEHHE;

® [POBOJUTH MO CAMOCTOSITENILHO COCTaBICHHOMY IUUIAHY HECIIOKHBIN KCIIEPUMEHT, HEOOIBIIIOE
UCCIIEIOBAaHUE TI0 YCTAHOBJIICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OO0bEeKTa, 3aBUCHMOCTEH
00BEKTOB MEXy COOOH;

® CaMOCTOATENIbHO (OPMYITHPOBATH OOOOIIEHUS W BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOIOICHUS, UCCIEeI0OBAHUS, OIICHUBATh JOCTOBEPHOCTh MOMYYSHHBIX PE3yIbTaTOB, BHIBOIOB
H 0000IIEHNIH;

® [IPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIIECCa, a TAKKE BbIABUTATH MPEAIOJIOKEHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBHSIX.



Padora c undopmanueii:

BBISBJIATh HEJOCTATOYHOCTh M HW30BITOYHOCTh MH(OPMALUHU, AAHHBIX, HEOOXOIUMBIX IS
peleHus 3a/1a4u;

BBIOMpATh, AaHAJIM3HPOBATh, CHCTEMATU3UPOBATH M HHTEPHIPETHPOBATH UHPOPMALIUIO
Pa3NUYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (GOpMy TMpeiacTaBieHUs HHGOPMAIMM ¥ WJUIIOCTPUPOBATH peIIaeMble 3adadyu
CXeMaMH, AuarpaMMaMu, HHOHM rpadukoil 1 nx KOMOMHALIUAMU;

OIICHUBATh HAA&KHOCTh HMHPOPMALUHU IO KPUTEPHUSM, TPEUIOKECHHBIM YYHUTEIEM WU
c(OpPMYIMPOBAHHBIM CAMOCTOSITEIIHHO.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

BOCIIpUHUMATbL M q)OpMYJ'II/IpOBaTI) CY)XKACHUSA B COOTBCTCTBHU C YCIOBHAMH W LCIAMHU
06HICHI/I5[, SICHO, TOYHO, T'PaMOTHO BBIpaXaTb CBOIO TOYKY 3PCHUA B YCTHBIX WU INHCBMCHHBIX
TCKCTAaX, AaBaTb IOJACHCHHA II0 XO4Yy PpCHICHUA 3aJadd, KOMMCHTHUPOBATbH HOJ'Iy‘-ICHHI:IfI
pe3yibTar;

B Xx0Jile OOCYKICHHs 3a/JaBaTh BOIPOCHI 1O CYIIECTBY OOCYXKJTaeMOH TEeMBbI, TPOOJIEMBI,
pemaeMoﬁ 3aaa4u, BbICKA3bIBATHL MACHU, HALICJICHHLIC HA IMOHNCK PCIICHUA, COIMMOCTABJIATE CBOU
CYXKACHHUA C CYXKICHUAMU APYIrUX YYaCTHUKOB AHajiora, O6H3py>KI/IBaTB pasiiniyue U CXO0ACTBO
MTO3UITNH, B KOPPEKTHOU (hopMe (HOpMYITUPOBATH Pa3HOTIIACHS, CBOU BO3PAKCHUS;
NpCACTABIATE PE3YJIbTAThl PCHICHUA 3aaa4du, OKCIICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIJIEHUS C Y4€TOM 3a/Jay MPE3CHTAUUuU WU
0COOEHHOCTEH ayIuTOpUH;

MOHMMAaTh W HWCIOJB30BATh MPEHMYIIECTBA KOMAHIHOW WM HWHIMBHIYalbHOH pabOTHI TpH
peleHny yaeOHbIX MaTeMaTHUECKUX 3a/1a4;

MPUHAMATh [EJb COBMECTHOH [ESITEIBHOCTH, IUIAHHPOBATh OPraHU3aIMI0 COBMECTHOU
paboTHI, pacmpenensaTh BUIBI pabOT, IOTOBAPWUBATHCS, OOCYXKIATh MPOIECC M PE3yIbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBaTh B TPYMIOBBIX ¢Gopmax paboTel (0OCYKIeHHsS, OOMEH MHEHHSIMH, MO3TOBBIC
IITYPMBI U JIDYTHE), BBHIMOJIHITH CBOK 4YacTh PadOThI U KOOPAMHHPOBATH CBOW JCHUCTBHSI C
JIPYrUMH 4WICHAMH KOMAaHJIbI, OIICHUBATh KAauyeCTBO CBOErO BKJIAga B OOLIWHA IMPOIYKT IIO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBUSI.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanmsi:

CaMOCTOSITENIBHO COCTABJIATH IJIaH, ajrOPUTM DEUIeHHs 3aJa4yd (UM €ro 4acTh), BHIOUpATh
croco0 pemeHuss ¢ Y4€TOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BApUAHTHI PEUICHHH ¢ y4ETOM HOBOM HH(OPMALIUH.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

BJIaJeTh CHOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJSI Mpollecca W pe3yibTara pelieHus
MaTeMaTH4eCcKOH 3a/1auu;

MIPENBUIIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IIPH PpELIEHUM 3aJadd, BHOCHUTH
KOPPEKTHBBI B JIEITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HANJAEHHBIX OIIHMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBHE pE3yJIbTaTa JCSATEIBHOCTH IIOCTABIECHHOW LIEIU W YCIOBUAM,
OOBSICHATh NPHUYMHBI JOCTH)KEHUS WM HEIOCTHKEHMs IeJH, HaXOTUTh OLIMOKY, /JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.



HNPEIMETHBIE PE3YJIBTATbBI

K koHiry o0ydenust B 7 Kjiacce 0OyJaroIIHiACs IMOTYYUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:

Pacrnio3HaBatpe u3ydeHHBIE TeOMETpUYecKre (UTyphI, ONPECIATh UX B3aUMHOE PACIOJI0KEHHUE,
n300pakaTh T'€OMETPHUYECKHE (UTYpHI, BBINOJHATH YEPTEKH IO YCIOBHIO 3agaud. M3mepsars
JIMHEIHbIE U YTJIOBbIE BEIMUMHBI. PemaTs 3a1aui Ha BBIYMCIIEHUE IJIMH OTPE3KOB U BEJIMYMH YIJIOB.

Jlenate TpyOylO0 OLIEHKY JHHEWHBIX M YIJIOBBIX BEIMYUH MPEIMETOB B pEaJbHON JKU3HH,
pa3MepoB NMPUPOAHBIX 0OBEKTOB. PaznuuaTe pa3mMepsl 3TUX 0OBEKTOB 110 MOPSIIKY BETUUUHBL.

Crpoutb 4epTeKH K FT€OMETPUUECKUM 3a/1adam.

[lonb30BaTbcsl MpU3HAKAMHU PaBEHCTBA TPEYrOJIbHUKOB, MCIOJb30BaTh NPHU3HAKU U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB IPHU PEIICHUH 3a/1a4.

[IpoBOIUTH IOTHYECKHE PACCYXACHUS C UCIIOJIB30BAHUEM T€OMETPHUECKHUX TEOPEM.

[Tonb30BaTbcsl MpU3HAKaMKU PAaBEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEINAHBI,
MPOBEJIEHHON K TMIIOTEHY3€ MPSMOYIOJBbHOTO TPEYTOJbHUKA, B PEICHUH F€OMETPUUECKUX 3aa4.

Onpenenars napamieabHOCTh MPSAMBIX € IOMOUIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMU CEKYIlas.
Omnpenenars napaieIbHOCTh MPSIMBIX C OMOIIbIO PAaBEHCTBA PACCTOSHUN OT TOYEK OJHOM IpsIMOM
JI0 TOYEK APYTrOW MPsSMOM.

Pemats 3a1aumn Ha KiieTyaToil Oymare.

[IpoBOaUTH BBIYMCIEHUS M HAXOJWUTh YHUCIOBbIE U OyKBEHHBIE 3HAU€HUS YIJIOB B
reOMETPUUYECKUX 3a/adax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJbHUKOB UM MHOIOYIOJIbHUKOB,
CBOMCTB YIJIOB, 00pa30BaHHBIX IPH MEPECEUECHUHU JBYX MapajUIeNIbHbIX NMPSAMBIX ceKyllel. Pemarsb
MpaKTUYECKHE 3a/1a4 Ha HaX0XACHUE YIJIOB.

Bnagerp moHsTHEM reOMETPUYECKOTO MECTa TOYeK. YMETh OMpeneisTh OUCCEKTPHUCY yria u
CEpEeIMHHBIN MEPIEHIUKYIISAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

@opMyIIHpOBATh ONPEICIECHUSI OKPYKHOCTH M Kpyra, XOpJbl W JHaMeTpa OKPYKHOCTH,
MOJIb30BaThCSl UX CBOMCTBAMU. YMETh MPUMEHSTh 3TH CBOMCTBA IIPU PEIICHUHU 3a/a4.

Bragete moHATHEM ONMCAaHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HaXOJUTh €€ LEHTP.
[Tonb3oBatbes pakTaMu O TOM, YTO OMCCEKTPUCH YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOM TOUKE,
U O TOM, YTO CEpEANHHBIE MEPIEHAUKYIIAPHI K CTOPOHAM TPEYroJIbHUKA [IEPECEKAOTCS B OJHOU TOUKE.

Brnagete  moHsTHMEM ~— KacaTelbHOW K OKPY)KHOCTH,  IIOJIb30BaTbCi  TEOPEMOM O
MEPIEHAUKYJIIPHOCTH KacaTeJIbHOM U pajnyca, IPOBEIEHHOIO K TOUKE KACAHMUSL.

[Tonp30BaTbCst MPOCTEUIIUMU T€OMETPUYECKUMHU HEPABEHCTBAMM, IOHUMATh UX MPAKTUYECKUU
CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TOCTPOEHUS C IOMOIIBIO HUPKYJIS U IUHEUKH.

K koHniy o6y4yenus B 8 kiiacce 00yJaromuiics moyduT CIEAyIOIINe PeIMETHbIC Pe3yIbTaThl:

Pacno3HaBath OCHOBHBIE BHJIbI UYETBIPEXYTOJIBHUKOB, WX JJIEMEHTBI, IOJb30BAaThCI HX
CBOWCTBAMM MPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOYKHM MEPECEUYCHUs MEIUaH TPEyroJibHHUKa (LEHTpa Macc) B pElIeHUH
3az1ad.

Bnaners noHsTHEM CpenHEN JIMHUU TPEYrOJbHUKA U TpAlelUH, PUMEHATh UX CBOMICTBA IIPH
pemieHnH  reomerpudeckux 3azad. Ilomb3oBatbea  Teopemor  Panmeca M TeopeMoM O
IIPONOPLIMOHAIBHBIX OTPE3KAX, IPUMEHSATh UX Ul PEIICHUS IPAKTUYECKUX 3a1a4.

[TpuMeHsATh NpU3HAKH 110100US TPEYTOJIBHUKOB B PEIIEHUN FEOMETPUUECKUX 3a]1au.

[Tonp3oBatbea Teopemoil IIudaropa ans pemeHUs TeOMETPUUECKUX M MPAKTHYECKUX 3a7ad.
CrpouTh MaTeMaTHMYECKyH0 MOJEIb B IPAKTHUECKUX 3a/JadaX, CaMOCTOSITENIbHO JeNaTh 4EepTEX U
HaXOJUTh COOTBETCTBYIOIIME UIUHBI.

Bnagerp mnoHATHAMM CHHyCa, KOCHMHYCa W TaHI€HCa OCTPOro Yrja MpsAMOYTOJIbHOIO
TpeyrojabHuKa. [1071630BaThCSl 3STUMU NOHATUSMU AJIS PELLIEHUS MPAKTUYECKUX 3a/1a4.



Beruncnsate (pa3auyHbIMHA CIIOCO0AMU) TUIOIIAL TPEYTOJbHUKA W IIOMIATH MHOTOYTOJIBHBIX
¢buryp (mOnB3ysch, THE HEOOXOAUMO, KalIbKyIsaTOpoMm). I[IpUMEHSATh TMOJydYeHHBIE YMEHHUS B
MPAKTUYECKUX 3a/1a49ax.

Brnagers MOHATHSIMHU BIHCAHHOTO U IICHTPATBHOTO YIJIa, HCIIOIH30BATh TEOPEMBI O BITMCAHHBIX
yriaax, yriax MeXIy XopJaamH (CeKyIIUMH) W yrie MexAy KacaTeIbHOW M XOpAOH NpH pelieHuu
TCOMETPUYCCKUX 3a/1a4.

Brnagerp TOHATHEM ONMUCAHHOTO YETHIPEXYTONbHUKA, MPUMEHATH CBOWCTBA OIMMCAHHOTO
YEeTBIPEXYTOJIbHUKA TP PEIICHUN 33]1a4.

[IpuMeHSTh TIOMYYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTEeMAaTHYECKHUE MOJICIH I 3a1a4d
peaIbHON JKW3HM W TIPOBOJUTH COOTBETCTBYIONIME BBIYMCICHHS C TPUMEHCHHEM IMOJ00US U
TPUTOHOMETPUH (TIOJIB3YSCh, T HEOOXO0IUMO, KATBKYJISITOPOM).

K xonIty 00yuenus B 9 kiacce 00yJaronuics moayduT CIEIYIONIHE TPEIMETHBIC PE3YIbTAThI:

3HaTh TPUTOHOMETPUYCCKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOIUTh C WX MOMOIIBIO Pa3IMIHbBIC
AJIEMEHTHI MPSMOYTOJIBHOTO TPEYroJIbHUKA («PEIIeHre MPSIMOYTOJIbHBIX TPEYroJILHUKOBY). Haxo e
(C TIOMOIIBIO KABKYIIATOPA) JJIMHBI U YIJIBI ISl HeTAOTMYHBIX 3HAYCHHIA.

[Tonp3oBatbest hopMynaMu TPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYCCKHM TOXKJISCTBOM JJIS
HaXO0XJICHHUS COOTHOIICHUH MEX Ty TPHTOHOMETPHYECKUMHU BETUIHHAMHU.

Hcnosib30BaTh TEOPEeMbl CHHYCOB W KOCHHYCOB JUISI HAXOXKJCHHUS Pa3IMYHBIX JJIEMEHTOB
TPEYroJIbHUKA («pelIeHrue TPEYroJIbHUKOBY ), IPUMEHSTh UX IPU PEIICHAH I'eOMETPHUICCKHX 3a/1a4.

Bragerp moHATHSMH TIpeoOpa3oBaHUs TOJIOOWS, COOTBETCTBEHHBIX OJIIEMEHTOB ITOJ00HBIX
¢uryp. Ilomp30BaThCsi CBOHCTBAMHU TOJOOHSI TPOU3BOJIBHBIX (UTYP, YMETh BBIYHCIATH JUIMHBI U
HAXOJWTh YIIIbI Y IOJOOHBIX GuUryp. [IpuMeHITh CBOMCTBA TTOI00MS B TPAKTHYCCKHUX 33Jja4ax. YMETh
MIPUBOJIUTH IPUMEPHI MOJTOOHBIX (GUTYP B OKPY)KAIOIIEM MHUPE.

[lonb3oBaThcst TeopeMamMH O TMPOU3BEACHUU OTPE3KOB XOpPH, O IPOU3BEIECHUU OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTebHOM.

[Tonb30BaTbCst BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUM U (PU3NUECKUIl CMBICI, TPUMEHSATh UX
B PELIECHUH TeoOMeTpUYeCcKuX U (puznueckux 3anad. [IpuMeHsTh ckansipHOe MPOU3BEIEHHE BEKTOPOB
JUIS HaXOXIACHUSI JUTHH U YTJIOB.

[Tonb30BaThCst METOIOM KOOPIMHAT Ha MJIIOCKOCTH, MPUMEHSTh €r0 B PEIICHUU T€OMETPUUYECKUX
U IPAKTHYECKUX 3a/1a4.

Bnagerp mNOHATHSMM TPAaBWIBHOTO MHOTOYIOJIbHUKA, JUIMHBI OKPYXHOCTH, JJUHBI Ayrd
OKPY)KHOCTH M PaJMaHHON Mephl yria, yMEeTbh BBIUUCIATH IJIOLIAAb Kpyra u ero dacteil. [IpumeHsTs
MOJIyY€HHBIE YMEHHUSI B PAKTUYECKUX 3aa4ax.

Haxomuth ocu (WM LEHTPBI) CUMMETpUHM (GUTYp, NPUMEHSATH [BWKEHHUS IUIOCKOCTH B
MPOCTEHIINX CITydasx.

[IpuMeHsATh NOTy4YeHHbIE 3HAHUS HA MPAKTHUKE — CTPOUTh MaTeMaTHUeCKHUe MOAENH IJis 3a4ad
peaIbHOM JKM3HU M TPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHHUS C MPUMEHEHHEM TMOA0OUS U
TPUTOHOMETPUYECKUX (PYHKIHH (IIOJIB3YSCH, TJIe HEOOXOAUMO, KAIbKYISTOPOM).



2. COAEPKAHHUE YYEBHOI'O IPEJIMETA «I'EOMETPUS»

7 KIIACC

HavanpHple noHsaTus reomerpuu. Touka, npsimas, OTPE30K, Jyd. Yrona. Buuel yrios.
Beprukanbnbie 1 cMexHbIE yribl. buccekrpuca yria. JIomanas, MHOroyronsHuk. [lapamiensHOCTs U
MEPIEHIUKYJIIPHOCTD MPSMBIX.

CumMmerpuunble ¢urypbl. OCHOBHbBIE CBOICTBa OceBOM cummeTpuu. [Ipumepsl cummerpuu B
OKPYXKAIOILEM MUDE.

OcHOBHbBIE MOCTPOEHMSI C NOMOIIbIO LUPKYJIS W JuHEeHku. TpeyronbHUK. Bbicota, mMeauana,
OucceKTpuca, MX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa U MPU3HAKK PaBHOOEPEHHOTO TPEyrojbHUKA. [Ipu3Haku paBeHCTBA TPEYroJbHUKOB.

CpoiicTBa M MPU3HAKKM MapajuleabHbIX NpsAMbIX. Cymma yrioB TpeyrosibHHKa. BHemrHue yribt
TPEYroJbHUKA.

[IpssmoyronpHblii  TpeyroabHUK. (CBONHCTBO MEAMAaHbI MPSMOYTOJIBHOTO  TPEYroJIbHHKA,
MPOBEAEHHON K runoTenys3e. [Ipu3Haku paBeHCTBa IPSAMOYIOJIBHBIX TPEYTrOJIbHUKOB. [IpsAMOyronbHbIN
TPEYroabHUK € yriaom B 30°.

HepaBeHcTBa B reoMeTpru: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o OoJIbIIEM yriie v OoJIbLIeH CTOpOHE TpeyrojbHuKa. [leprneHuKyasp u HakJIOHHasL.

I'eomeTpruueckoe MecTto Touek. bruccekTpuca yria M CepeUHHBIN NEPIEHANUKYISP K OTPE3KY
KAaK T€OMETPUYECKHE MECTA TOYEK.

OKpyXHOCTb U KpYT, XOpJa U JUaMEeTp, UX CBOMCTBA. B3auMHO€E pacmnoioKeHne OKPY>KHOCTH U
npsamoil. KacatenbHasg u cexyiias K OKpyxkHOCTH. OKpy)KHOCTb, BIIMCAHHAas B yroj. BriucanHas u
ONMCAHHAsA OKPYKHOCTH TPEYrOJIbHHKA.

8 KUIACC

Yerbipéxyronpuuku. llapamnensorpamMM, ero mpu3Hakd U cBodcTBa. YacTHble ciaydau
napajuieorpaMmoB  (IpSAMOYrOJIbHUK, poMO, KBajpar), HMX MpHU3HAKU M CBOMcTBa. Tpamenus,
paBHOOOKas Tpameuus, e€ cBolcTBa U npusHaku. [IpsmoyroapHas Tpamnenus.

Meton ynBoenuss menuanbl. llentpanbhas cummerpus. Teopema daneca u Teopema o
MIPOIMOPIIUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTOJIbHUKA U Tpanenuu. L{eHTp Macc TpeyrojibHUKA.

[Togo6ue TtpeyronpHUKOB, KOdpduiIueHt noaodus. IlpusHaku nNOAOOUS TPEYroJIbHUKOB.
[Ipumenenue mogoOUst P PELICHUH MTPAKTHUYECKUX 3a1a4.

CpoiictBa 1wiomaneil reomerpuueckux @uryp. Dopmyibl Ui MUIOMATH TPEYroJbHUKA,
napasesnorpaMma, pom0a u tpanenuu. OTHOILIEHHE IUI0Ia e NoJ0OHBIX (GuUryp.

Beruncnenue niomianeil TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema IIudaropa. [Ipumenenne Teopemsl [Tudaropa npu pemeHun NpaKTUYECKUX 3a/1a4.

CuHyc, KOCHMHYC, TaHIE€HC OCTpPOro yrjia HpsMOYIOJbHOTO TpeyrojbHUKa. (OCHOBHOE
TPUTOHOMETPHUECKOE TOXAeCTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

Brincansble U eHTpalibHBIE YIUIbI, YTOJ MEXKIY KacaTelbHOW U XOpAoi. YIIIbl MEXIy XOpJIaMH
U CeKylmMMH. BrucaHHble M ONMCAaHHBIE YETHIPEXYTOJIBHUKUA. B3anMHOE pacnojiokeHHe IBYX
okpyxHoctell. Kacanue okpyxxnocteil. O0mune KacaTesbHbIe K IBYM OKPYXHOCTSIM.



9 KUIIACC

Cunyc, kocunyc, tanreic yriaoB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO.
@OopMyIIbI IPUBEICHUS.

Pemenune tpeyronpHukoB. TeopemMa KOCMHYCOB M Te€OopeMa CHHYCOB. PelieHue npakTH4ecKux
3aJ1a4 C UCIO0JIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[Ipeo6pazoBanne mompoowus. [TogoO6Me COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpousBeIEHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUM OTPE3KOB CEKYIIMX,
TeOpeMa O KBaJpaTe KacaTeJIbHOM.

Bekrop, JumHa (MOAyAb) BEKTOpAa, COHAIPABJIEHHBIE  BEKTOPHI, MPOTHUBOMOJIOMNKHO
HaIpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OTIEpALlUU Ha/l BEKTOPaMH.
Pa3znoxxeHne BekTOopa MO JBYM HEKOJUIMHEapHbIM BekTopaM. KoopaumHatel BekTopa. CkansipHoe
MIPOU3BEICHNE BEKTOPOB, IPUMEHEHUE /ISl HAXOKICHUSI JUTMH U YIJIOB.

JlexkapToBbI KOOPAMHATHl Ha IUIOCKOCTH. YPaBHEHUs MPSAMON U OKPY)KHOCTH B KOOpJUHATaXx,
IepeceyeHre OKPYKHOCTEN U IpsIMbIX. MeTOo1 KOOpIMHAT U €ro MPUMEHEHHUE.

[IpaBunbHBIE MHOTOYroJIbHMKHU. J[IMHa OKpyXHOCTH. ['pamycHas W paauaHHas Mepa yIia,
BBIUHCIICHUE JUIMH YT OKpyKkHOCTeH. [Imomaap kpyra, ceKTopa, CerMeHTa.

JIBuKEeHHs] MJIOCKOCTH M BHYTPEHHHE CHUMMETpPHHM (Uryp (dJIeMEHTapHble MpPECTaBIICHUS).
[TapannensHbiii neperoc. [ToBopoT.



3. TEMATHYECKOE INIAHUPOBAHUE

7 KIIACC
KosmnyecTBo yacos
Ne HaumeHoBaHue pa3ie/ioB U TeM KoHTpO.IbHBIE
n/m | mporpamMmsl Beero padoTeI
[Ipocreiinume reomerpuueckue GUrypsl U UxX
1 cBoricTBa. M3MepeHne reoMeTpu4ecKkux 14
BEJIMYMH
2 TpeyronbHUKI 22 1
3 [TapannenbHble npsiMble, CyMMa YIJI0B 14 1
TpEeYroJbHUKa
4 OkpyxHOCTB U Kpyr. ['eomeTpuueckue 14 1
MTOCTPOECHHUS
5 [ToBTOpEeHME, 0600IIEHNE 3HAHMI 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68

8 KUIACC

Ne

HaumeHoBaHue pa3iejioB U TeM

KoanuyecTBo 4acos

KoHTpoabHbI
n/n | mporpamMmsl Bcero
e padoThI
1 UeThIpEXYroJIbHUKH. 12 1
Teopema dasneca u Teopema o
2 MPOTIOPIMOHATBHBIX OTPE3KaX, MOJ00HbIE 15 1
TPEYTrOJIbHUKH.
IInomans. Haxoxnenue miomanen
3 TPEYrOJIbHUKOB U MHOTOYTOJILHBIX (QUTYD. 14 1
[Tnomaau nogoOHBIX uUryp.
Teopema [Ingaropa u Hauasia
4 P arop 10 1
TPUTOHOMETPHH.
VYrubl B OKpyKHOCTU. Bricannsie u
OTIMICAHHBIE YEThIPEXYTOJIbHUKH.
5 13 1
Kacarenbubie k okpyxHOcTH. Kacanue
OKPYKHOCTEH.
6 [ToBTOpenue, 060061IeHNE 3HAHUIA. 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KUIIACC

KoaunuyecTBo yacoB

Ne HaumeHoBaHue pa3ie/ioB U TeM
w/n NPOrpaMMBI Beero KonTpoabusbie
padoThbI
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1
CUHYCOB. Penienue TpeyrojibHUKOB.
9 [IpeobpazoBanue nogoous. Merpuyeckue 10 1
COOTHOIIEHUS B OKPY>KHOCTH.
3 BexTopsl. 12
JlexapTOBbI KOOPAWHATHI HA TJIOCKOCTH. 9
[IpaBuiIbHBIE MHOTOYTOJIBHUKH. J[THHA
5 OKPY>KHOCTH U ILIOLIAAb Kpyra. 8
Brraucnenue miomnaaei.
6 JIBMKCHHMS TTIOCKOCTH 6
7 HOBTOPGHI/IG, 000011eHe, CUCTEMATHU3AIUS 7 5
3HaHUMU.
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 6




