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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUAYYEBHOI'O IIPEJIMETA

JIMUHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE  Pe3yJIbTATHI OCBOCHHSI MpOrpaMMbl  yueObHOro Kkypca «['‘eomerpusn»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOEe BOCIIUTAHME:

MPOSIBJICHUEM MHTEpPECca K MPOIIOMY M HACTOSIIEMY POCCUICKON MAaTeMaTHKH, [IEHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KEHHUSIM POCCHICKMX MATEMAaTUKOB U POCCUMCKON MAaTEMAaTHYECKOW IIKOJIBI,
K MCTIOJIb30BaHUIO ATUX JOCTHKEHHUH B IPYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE!

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEH TpaxIaHMHA M peau3aliyd ero IIpas,
MIPEJICTABICHHEM O MAaTEMATHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PAIMIHBIX CTPYKTYD, SIBICHUH,
MPOLEAYp TPakJaHCKOTO 00IIecTBa (HarpuMep, BEIOOPHI, ONPOCHI), TOTOBHOCTHIO K OOCYXACHHUIO
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUECKUM NMPUMEHEHUEM JOCTIKEHUI HAyKH, OCO3HAHUEM
BOKHOCTU MOPAJIBHO-ITHYECKUX MPUHIIUIIOB B JIEATEILHOCTH YIEHOTO;

3) TpyAoBOe BOCIMTAHME:

YCTAaHOBKOW Ha AaKTHBHOE ydYacTHE B pPEIIEHWH MPAKTUYECKUX 3a]a4 MaTeMaTHYECKOU
HaIpPaBJIEHHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMAaTHMYECKOTO O0Opa30BaHHUs Ha MPOTSHKEHUH BCEH
KU3HU JUISL YCTICNTHOW Tpo(ecCHOHATBHON ACSITENIPHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIMBHUIYAIHHOW TPACKTOPUH 00pa30BaHUs M KU3HEHHBIX
TJIAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIIMTAHME:

CIOCOOHOCTBI0O K OSMOIMOHATHPHOMY U OCTETHUYECKOMY BOCIIPHUSATHIO MaTEMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHUH, PacCyKJIECHUH, YMEHHUIO BUAETh MaTeMAaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS

OpUEHTAIlel B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUsI YeEJIOBEKa, MPUPOAbl U O0OIIecTBa, IOHUMAaHUEM
MaTeMaTH4YeCKOH HayKd Kak cgepbl YelIOBEYECKOW MesITeTbHOCTH, 3TanoB €€ pa3BUTHS U
3HAQYUMOCTH JUISl PA3BUTHSI LMBUJIM3ALMM, OBIAJCHUEM S3BIKOM MATEMaTUKA U MAaT€MAaTHYECKOU
KyJIbTypOM KaK CpEICTBOM I[IO3HAHMS MHpa, OBJIAJACHHEM MPOCTECHIIMMHU  HaBbIKAMHU
HCCIIEA0BATENbCKOM 1EATEIbHOCTH;

6) pusuyeckoe BocnuTaHue, (POPMUPOBAHUE KYJIHTYPbI 310POBbSI M IMOIMOHAJILHOIO
0J1aronmoJryymsi:

TFOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHHUS B MHTEPECAX CBOETO 3/10POBbS, BEICHUS
3I0pOBOr0 00pasa >KM3HU (310pOBOE NMHUTAHHE, COAIAHCHPOBAHHBIA PEXHUM 3aHATUNH M OTHbIXA,
perynspHas (u3udeckass aKTUBHOCTB), C()OPMUPOBAHHOCTHIO HaBbIKa pedUIeKCHH, MpPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TAKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpUEHTaIle Ha TpUMEHEHHWE MaTeMaTHMYeCKUX 3HAHUU JUIs pelIeHUs 3ajad B 00JacTu
COXPAaHHOCTH OKpYXalolleld Ccpelpl, IUIAHUPOBAHUS TMOCTYNIKOB M OLEHKH HX BO3MOXHBIX
MOCJICJICTBUIM JUIsl OKPY)KAIOIIEeW Cpelbl, OCO3HAHHEM TIJI00AbHOTO XapaKTepa 3KOJOTHYECKUX
mpo0IeM U MyTeil X peuieHus;

8) ajanTanms K NI3MEHAIUMCS YCJIOBUSM COUMATBHOM M IPUPOAHOM Cpe/bl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEOINPENEIEHHOCTH, MOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPAKTUYECKYIO NIEATENbHOCTh, B TOM UHUCJIE YMEHHE YUYUTHCS Yy APYIHX
TOJIe, mpuoOpeTaTh B COBMECTHOW JEATEIbHOCTH HOBBIC 3HAHMS, HAaBBIKM M KOMIIETEHIIMH W3
OTIBITA IPYTHX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHMU HOBBIX 3HAHUW, B TOM 4YHCIE (OPMYITHPOBATH HJIEH,
MOHATHS, TUNOTE3bl 00 OOBEKTaX W SBICHUSAX, B TOM YHCIE paHee HEU3BECTHBIX, OCO3HABATh
NeUIUTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MITAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIHIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIHIO
KaK BBI30B, TPEOYIONINI KOHTpMEp, KOPPEKTHUPOBATh NPUHUMAaeMbIe€ pELICHUS U JCUCTBHS,
(hopMyITUpOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OIIBIT.



METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTebHBIE YHUBEpPCAJIbHBbIC yqeﬁnble JelCTBUS

ba3oBble joruyeckue 1ecTBUA:

BBIABJISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMATHYECKUX OOBEKTOB, IMOHSTHUH,
OTHOIICHUA MEXIy TMOHATUSAMHU, (QOPMYIHPOBATH ONPEICICHUS IOHITHHA, YCTAaHABIMBATH
CYIIICCTBCHHBIN TPU3HAK KIACCHU(PUKAIIMU, OCHOBAHUS JJIsi OOOOIICHUS M CPABHCHHSI, KPUTECPUU
MIPOBOIMMOTO aHAJIN3A;

BOCIIpUHUMATh, (OPMYJIUPOBATH W  MPeoOpPa3OBBIBATh  CYKJEHUS:  YTBEPAUTEIbHBIE U
OTpHUIIATENbHbIE, €IMHUYHBIEC, YACTHBIE U OOIINE, YCIOBHbIE,

BBISBJISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEYMs B (PaKTax, JAHHBIX,
HaOMIOACHUSX W YTBEPXKICHUSX, TMpeiaraTb KPUTEPUM I BBISBICHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUNI;

JieNaTh BBIBOJBI C  HCIOJB30BAHMEM 3aKOHOB JIOTUKM, JCAYKTUBHBIX M  HMHIYKTHUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUeHUH 110 aHAJIOTHH;

pazOupaTh JOKA3aTeIbCTBA MATEMATHUYECKUX YTBEPKIACHUH (MPSMBIEC U OT MPOTHUBHOTO ), IIPOBOIUTH
CaMOCTOSITEJIbHO ~ HECJIOKHBIE  JI0Ka3aTeIbCTBA  MaTeMaTHYECKUX  (DaKTOB,  BBICTPAUBATh
apryMEHTAIlMi0, TPHUBOJUTH TIPUMEPHI W  KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
paccyXJeHus;

BBIOMpATh croco0 pemnieHusi yuyeOHOW 3agaud (CpaBHUBATh HECKOJBKO BapUaHTOB pEIlEHHS,
BBIOMpATh HANOOJIee TOIXO AN ¢ YYETOM CaMOCTOSITEIIBHO BBIJCIICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBare/bCKue A1eiCTBUSA:

WCIIONb30BaTh BOMPOCHI KaK MCCIIEIOBATEILCKUM WHCTPYMEHT TIO3HAaHUSA, (OPMYITHPOBATH
BOIPOCHI, (PUKCUPYIOIINE MPOTUBOpPEUHE, MPoOIeMy, CAMOCTOSITENILHO YCTaHABIMBATh UCKOMOE U
naHHoe, GOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh CBOIO MMO3UIMIO, MHEHUE;

MPOBOJUTH MO CaMOCTOSITEIbHO COCTABIIEHHOMY IIJIaHY HECIIOXHBIM SKCIIEPUMEHT, HEOOJIbIIOE
UCCIIEIOBAaHUE 110 YCTAHOBIIEHHWIO OCOOEHHOCTEW MaTeMaTHYeCKOro OO0BbEeKTa, 3aBUCHUMOCTEH
00BEKTOB MEX Ty COOOiA;

CaMOCTOSITENIBHO  (OpPMYIHpPOBaThH OOOOIIEHHS] W BBIBOJBI IO pe3yabTaTaM IMPOBEAEHHOTO
HaOJIO/ICHUS, UCCIIEeI0OBAHUs, OLICHMBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3y/lIbTaTOB, BBIBOJOB U
000011IeHMI;

IIPOTHO3MPOBATh BO3MOXXHOE€ Pa3BUTHE MPOLECCa, a TAKXKE BBIABUTATh IPEANOJOKEHHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITH HEJJOCTATOYHOCTH U U30BITOUHOCTh MH(POPMALIUU, TaHHBIX, HEOOXOUMBIX JUIS PEIICHUs
3a/1a4u;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MH(DOPMALMIO PA3TMUHBIX
BUJIOB ¥ (POPM IpEACTABICHUS;

BBIOMpaTh PopMy MpeacTaBieHUs WH(DOPMALMU U WUTIOCTPUPOBATH pPEIIaeMbIe 3aJla4d CXEMaMH,
JayarpaMmamu, HHOUM rpadukoil 1 uX KOMOMHALIMSIMU;

OLICHUBATh HAAEKHOCTH HMHPOpPMAIMM 1O KPUTEPUSM, NPEUIOKEHHBIM yUUTENEM WU
chOpMyTUPOBAHHBIM CAMOCTOSITENHHO.

KoMMmyHnKaTHUBHBIEC YHUBEPCAJIbHbIE YUeOHbIEC 1eiCTBUS:

BOCIIPUHUMATh U (POPMYIHUPOBATh CYXACHHUS B COOTBETCTBUU C YCIOBHUSIMHU U IENSIMU OOIICHHUS,
SICHO, TOYHO, TPaMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHHUS 110 X0y pEUIEHUs 3a/1a4i, KOMMEHTHPOBATh MOJIYUEHHBIN PE3yJIbTar;

B XOJIe 0OCYX/ICHHUS 3aJlaBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOIl TeMbl, TPOOIEMBI, PeIIaeMoi
3a/1ayy, BBICKA3bIBATh WUJEH, HAIEJICHHBbIE HA MOMCK PEIIEHHUS, COMOCTABISATH CBOM CYXKJEHHUS C
CYXJCHUSIMH JPYrUX YYaCTHUKOB JAMajora, oOHapyKHUBAaTh pa3dyhe M CXOJACTBO TMO3UIUH, B
KOPpeKTHOH opMe GopMyTHpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHHUS;

NPEACTABIATh  pe3yJAbTaThl  pEIIeHUs 3aJauyd, OKCIEPUMEHTa, UCCIENIOBAaHMs, IMPOEKTAa,
CaMOCTOSITENILHO BBIOMPATh (pOopMaT BBICTYIUICHHS C YIETOM 3a/1a4 Mpe3eHTAlUd U 0COOCHHOCTEMH
ayJIuTOPUU;

MMOHUMATh U UCTOJH30BaTh MPEUMYIIECTBA KOMAHTHOW U WHAMBHUIYaTIbHOW pabOThI IPHU PELICHUU
y4eOHBIX MAaTEeMaTHYECKUX 3a]1a4;



MPUHUMATh IeJIb COBMECTHOM AEATENbHOCTH, IUIAHUPOBATH OPraHM3ALMI0 COBMECTHOM pPabOTHI,
pacmpenensaTs BUAbl padoT, TOTOBAPUBATHCS, 0OCYkKAATh MPOIIECC U PE3YNIbTaT padOThI, 06001IaTh
MHEHHS HECKOJILKUX JTIOJICH;

y4acTBOBATh B IPYNIOBHIX (hopmax paboTsl (00CyXaeHH, 0OMEH MHEHUSIMHU, MO3TOBBIEC IITYPMBI U
JpyTrHe), BBIIOJIHATH CBOIO YacTh PabOThl U KOOPJMHUPOBATH CBOU JIEHCTBHS C JAPYTMMHU YJICHAMU
KOMaH/Ibl, OIIGHUBAaTh KAayecTBO CBOETO BKJIaJa B OOMMHA TPOAYKT IO KPUTEPHUSM,
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBHSL.

PeryasiTuBHbIe YyHUBepcaJibHbIe YUeOHbIe el cTBUSA

Camoopranmn3anus:

CaMOCTOSITEJIBHO COCTABJIATH ILJIaH, aITOPUTM PEIIEHUs 3a7auu (WM €ro 4acTb), BBIOMpPATh criocod
pelieHns ¢ y4€TOM HMMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHUPOBaTh U
KOPPEKTUPOBATh BapUaHThI PEIICHUHN C yUETOM HOBON MH(QOpMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:

BIIQJETh CIOCOOAMU  CaMOINPOBEPKH, CAMOKOHTPOJI Hpolecca M pe3ylbraTa pelieHus
MaTeMaTUYEeCKOU 3a1a9Hu;

MIPEIBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTb [P PEIICHUHN 33]]a4l, BHOCUTh KOPPEKTHUBHI B
JeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, HAllIEHHBIX OINOOK, BBISIBIEHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE pe3ysbTaTa AEATEIbHOCTU MOCTABICHHON eI U YCIOBUSAM, OOBICHAThH
MPUYMHBI  JOCTH)KEHHUS WM HEJOCTHIKEHHS] 1€, HaxOJuTh OIIMOKY, J1aBaTh OLIEHKY
MIPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

K xoHmy oOyueHuss B 7 KJjacce 00yYarOIIMiics MOJYYHMT CJeaylole IMpeaMeTHbIe
pe3yJbTaThbl:

Pacmo3naBate M3ydeHHbBIE TeOMETpUUYECKHE (UTYPBI, ONPEACNATh WX  B3aUMHOE
pacrosio’keHnue, u300paxkaTb TE€OMETpPUUYECKHE (UTYPBI, BBITIOJHIATH YEPTEKH 110 YCIOBHIO
3agaud. MI3mMepsATh JIMHEHHbIE W YIJOBbIE BEIWYMHBIL. Pemiarh 3amadud Ha BBIYKMCICHUE JIUH
OTPE3KOB U BEJIMYUH YTJIOB.

Jlenath rpyOyr0 OIICHKY JWUHEWHBIX M YIJIOBBIX BEIMYMH IMPEAMETOB B pEaIbHOM >KU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PazmmuaTe pazMepsl STUX 0OBEKTOB O TOPSJIKY BETUINHBI.

CTpoUTh 4EPTEKHU K TEOMETPUUYECKUM 3a7a4am.

[Tosp30BaThCs MIPU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, UCIOJIb30BATh MPU3HAKU U CBOWMCTBA
PaBHOOEPEHHBIX TPEYTrOJIBLHUKOB IPU PEIICHUH 3a]1a4.

[IpoBOAUTB JIOTHUECKHE PACCYXKIECHUS C UCIIOJIb30BAHUEM IT'€OMETPUUYECKUX TEOPEM.

[lonp30BaTbcsi MpU3HAKAMU PABEHCTBA IPSIMOYIOJIbHBIX TPEYrOJbHUKOB, CBONCTBOM
MEJIMaHbl, [MPOBEAEHHOW K THUIIOTEHY3€ MPSAMOYIrOJIbHOIO TPEYroJIbHUKA, B  PELICHUU
reoMeTpUUYECKHUX 3aJ1a4.

Onpenenars MapaiebHOCTh NPSIMBIX C IMOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMH
cekymas. OnpenensaTe MapaliebHOCTh MPSAMBIX C MOMOIIbIO PAaBEHCTBA PACCTOSHUM OT TOYEK
OJIHOU IIPSIMOM /10 TOYEK JAPYroil mpsiMOM.

Pemats 3a1aun Ha kieT4aTtoi Oymare.

[IpoBOaUTH BBHIYMCICHUS M HAXOJWUTh YHCIOBBIE U OYKBEHHBIE 3HAYEHHUS YIJIOB B
F€OMETPUUECKHX 33Jauax C UCIOJb30BAaHUEM CYMMBbI YIJIOB TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB,
CBOMCTB YIJI0B, 00pa30BaHHBIX MPH MEPECEUEHUH JIBYX MapajuleNbHBIX MPSIMBIX ceKyliei. Pemrats
MPaKTUYECKHE 3a7]a4l Ha HAXO0KICHHE YTJIOB.

Brnagers moHSATHEM MeOMETPHUYECKOT0 MECTa TOYEK. YMETh ONpeAeNsiTh OUCCEKTPUCY yIiia U
CepEeIMHHBIN MEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

@opMynHpOBATH OMpPEACICHUS OKPY)KHOCTU U Kpyra, XOpAbl U JUaMeTpa OKpPYKHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMU. Y METh MPUMEHSTh 3TU CBOWCTBA MPU PEIICHUH 3a]au.

Bragets moHsATHEM ONMUCAHHON OKOJIO TPEYroJbHUKA OKPYKHOCTH, YMETh HAXOJUTh €€
teHtp. [lonb3oBaTtbes GakTamMu O TOM, YTO OHCCEKTPUCHI YIIOB TPEYrOJIbHHKA MEPECeKaroTcs B
OJIHOM TOYKE, M O TOM, YTO CEpEAMHHBbIE TMEPIEeHIUKYISIPbl K CTOPOHAM TPEYroJIbHUKA
[IEPECEKAIOTCS B OAHOU TOUKE.



Biagets noHATMEM — KacaTeIbHOM K  OKPYKHOCTH, IIOJB30BAaTbCs  TEOPEMOM O
NIEPIEHIUKYJIIPHOCTH KAcaTeJIbHOM U pajinyca, IPOBEIEHHOIO K TOYKE KACAHMUSL.

[lonp30BaTbCcst  MPOCTEHIIMMH  TFEOMETPUYECKUMH  HEPaBEHCTBAMH, IIOHUMATh  HX
MIPAKTUYECKUM CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKUE ITOCTPOCHUS € IOMOILBIO [IUPKYJIA U JINHEHUKH.

K koHnmy o0yuyenuss B 8 kuacce o0ydaromuiics IOJIYYUT cjelylolme IpeaMeTHbIe
pe3yJIbTAThI:

PacriozHaBaTh OCHOBHBIE BHJIbI UYETBIPEXYTOJBHUKOB, HX D3JEMEHTBI, I0JIb30BAaThCA HX
CBOMCTBaMH IIpU PELIEHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBA TOUKHU MEPECEUEHUs] MEAMAH TPEYTroJIbHUKA (LIEHTPA Macc) B PEIICHUU
3ajad.

Bnaners nonstueM cpenHei JMHUM TPEYroJIbHUKA U TpaNelyy, IPUMEHATh UX CBOWCTBA MPU
peuieHun  reomerpudeckux  3anad. Ilosb3oBatecs  Teopemoit  @Pameca M TEOpeMOM O
MIPOMOPLHUOHAIBHBIX OTPE3KAX, MPUMEHSATh UX JJIsl PELIEHUs IPaKTHUYECKUX 3aa4.

[IpuMeHsTh NpU3HAKY [10100UsI TPEYTOJIbHUKOB B PEIIEHUH F€OMETPUUECKUX 3a/1a4.

[Tonb3oBatbest Teopemoit [ludaropa mast pemieHus TeOMETPUYECKUX U MPAKTHUECKUX
3ama4. CTpOUTh MAaTeMaTHYECKyl0 MOJENIb B IPAKTHUECKUX 3a7adax, CaMOCTOSTEIbHO JeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JTMHBI.

Bnagerp mnoHATHSIMU CHHyCa, KOCHHYyca W TaHTE€HCA OCTpPOro yrja MpsSMOYroJbHOTO
TpeyrojpHuka. [lonp30BaThCs ATUMU MOHATHIMHU U1 PEIICHUS TPAKTUUYECKUX 3aa4.

BoruncnsaTe (pa3audHbIME crioco0amu) IUIOIIAIb TPEYroJIbHUKA U IUIOAAH MHOTOYTOJIbHBIX
¢buryp (HoJB3ysiCh, TZI€ HEOOXOAUMO, KaJbKyIATOpoM). [[puMeHsATh mMoydYeHHblE YMEHHS B
MPAKTUYECKUX 3aa4ax.

Bnagerp NOHATHAMH BIHMCAaHHOTO U IEHTPAJIbHOTO yrja, HCHOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yriax MeXAy XopAaMu (CeKyIIMMHU) U yrile MeX/y KacaTeJbHOU 1 XOpJoH MpH
peLIeHNH T€OMETPUUECKUX 3a/au.

Bnaners NOHATHEM ONUCAaHHOTO YETBIPEXYrOJbHHMKA, NMPUMEHATh CBOMCTBA OMMCAHHOI'O
4eThIPEXYroJbHUKA MPHU PEIICHUH 3a1au.

[IpuMeHATh NOTyYeHHbIE 3HAHUSI HA MPAKTHKE — CTPOUTh MaTEMAaTUYECKUEe MOJEIH JUls 3a1a4
peanbHONW J>KM3HM W TPOBOAMUTH COOTBETCTBYIOLIME BBIYMCICHUS C HPUMEHEHHEM IOJ00HMs U
TPUTOHOMETPHH (TI0JIb3YSCh, 1€ HEOOXOIUMO, KAJIBKYJIATOPOM).

K xoHmy oOyudenuss B 9 KJiacce o0yyarommiicss NOJYYHMT CJeaylolye IMpeaMeTHbIe

pe3yJbTaThI:
3HaTh TPUTOHOMETpUUYECKUE (PYHKIMHU OCTPHIX YIJIOB, HAXOJAUTH C X MOMOIIBIO Pa3uYHbIE
AJIEMEHTBI MPSIMOYT'OJIBHOTO TpeyrojbHHUKa («peteHue IPSIMOYTOJIbHBIX

TPEYroJbHUKOBY»). Haxoauth (¢ MOMOIIBIO KaNbKyIATOPA) JUIMHBI M YIIBI A7 HETaOIMYHBIX
3HAYCHUMH.

[Tonb3oBatbest popmynaMu MPUBEACHUSI U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM IS
HAaxO0JIEHUs COOTHOLIEHUN MEXy TPUTOHOMETPUUYECKUMU BETMYMHAMMU.

Hcnonp30BaTh TEOpEMbl CUHYCOB M KOCHMHYCOB JUISl HAXOXICHUS Pa3IUYHbIX AJIEMEHTOB
TPEYroJbHUKA («pEelIeHUe TPEYroJIbHUKOBY), IPUMEHSTh UX MPU PEUICHUH F€OMETPHUYECKUX 3aa4.

Bnagers moHsTHsSMHU TpeoOpazoBaHUs IMOJ0OMS, COOTBETCTBEHHBIX JJIEMEHTOB MOJOOHBIX
¢buryp. [Tonp3oBaThcst CBOMCTBAMU MOAOOMSI MPOU3BOJBHBIX (DUTYp, YMETh BBIYUCIATH UIMHBI U
HaXOJUTh YINbl y TMOA0OHBIX ¢uryp. [I[puMeHsTs cBoiicTBa mOMO00MS B MPAKTUYECKUX
3a/ayax. YMeTh MPUBOJIUTH IPUMEPHI MOJO0OHBIX (QUTYP B OKPYKAIOIIEM MHUPE.

[Tosmp30BaTbCs TEOpEMaMM O MPOU3BEICHUHM OTPE3KOB XOpZ, O MPOU3BEICHUU OTPE3KOB
CEKYIIHUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCst BEKTOpAaMU, TOHUMATh UX T€OMETPUUYECKUN U (PU3UUECKHUI CMBICI, TPUMEHSTh
WX B pEIICHUH TEOMETPUYECKUX W (u3HUecKux 3ajaad. [[puMeHsATh CKalsipHOE MPOU3BEICHHE
BEKTOPOB ISl HAXO0KJACHUS JIUIUH U YIJIOB.

[Tonp30BaTbcs METOAOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHSTh €ro B  PELICHUH
r€OMETPUUYECKUX U TPAKTUYECKUX 3a/1a4.

Bnaners MOHATHUSAMM NPaBUIBHOTO MHOIOYI'OJIBHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI JYT'H
OKPY)KHOCTM M paJuaHHOW Mepbl yrjla, YMETb BBIUMCIATH IUIOLIAAb Kpyra M €ro
yactel. [IpuMeHsITh Oy4eHHbIE YMEHHUS B IPAKTUYECKHUX 3a7adax.



Haxomute ocu (MIM IEHTPHI) CUMMETPUHM (UTYpP, MPUMEHSATh ABIKCHHS IJIOCKOCTH B
MIPOCTEHUIINX CITyqasiX.

[IpuMeHATH NOJydEeHHBIE 3HAHUS HA IIPAKTUKE — CTPOUTh MAaTEMaTUYECKAE MOJEIHN JUIS 3a/1a4
peaJIbHOM JKM3HM M IPOBOJUTH COOTBETCTBYIOLIME BBIUMCICHHUS C IPUMEHEHHEM MOJ00MS U
TPUTOHOMETPUYECKUX (PYHKIUH (MTOJIB3YACh, TJIe HEOOXOAUMO, KAJIBKYISITOPOM).

COJAEP)KAHHUE TEM YYEBHOI'O ITPEJIMETA



7 KJIIACC

Havanenple  nonstus  reomerpuu. Touka,  mpsMas,  OTpPe30K,  Jiyd. Yrou. Bumasl
yrioB. BeprukanbHbie u CMEXHBIE yrasl. buccekrpuca yria. JlIomanas,
MHOT'OYTOJIbHHK. [lapaiiesnbHOCTh U IEpIEHAUKYISIPHOCTD MPSAMBIX.

Cummerpuunbie purypel. OCHOBHBIE CBOICTBAa 0CeBOW cuMMeTpuu. [Ipumepsl cuMMeTpun B
OKpYXKaIOILEM MUDE.

OcHOBHBIE ITOCTPOEHMS C NOMOLIBIO LUPKYJSA U JMHEHKU. TpeyronpHuk. Beicota, Meauana,
OucceKkTpuca, MX CBOMCTBA.

PaBHOOeIpeHHBIN 1 PABHOCTOPOHHUH TPEYTrOJIbHUKU. HepaBeHCTBO TpEYTroIbHUKA.

CpoiicTBa M  OpHU3HAKU  PaBHOOEIPEHHOIro  TpeyrojpHuka. [IpusHaku  paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa U NMPU3HAKU MapajlieNbHbIX NpsMbIX. CymMma yriioB TpeyrojibHUKa. BHelHue yriibl
TPEYroJbHUKA.

[IpssmoyronbpHbIE  TpeyroiabHUK. CBOMCTBO MeIuaHbl MPSIMOYTOJIBHOTO  TPEYroJIbHUKA,
MIPOBEAEHHOMN K runotenyse. llpusnaku paBeHCTBA MIPSIMOYTOJIBHBIX
TPEeYroJbHUKOB. [IpsIMOYTrosIbHBIN TpeYroabHUK ¢ yriom B 30°.

HepaBeHcTBa B reoMeTpHM: HEPAaBEHCTBO TPEYTOJBHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o 0oJIbIIEM yriie U 0oJIblIeH CTOpOHE TpeyrojbHuKa. [lepneHukynsap 1 HaKIoOHHasl.

I'eomerpuueckoe MecTo To4eK. buccekTpuca yria U cepeMHHBIN NMEPIEHIUKYISP K OTPE3KY
KAaK T€OMETPUYECKHE MECTA TOYEK.

OKpYyXHOCTb U KPYT, XOpJla U AUaMETp, KX CBOMCTBA. B3anMHOE pacnosio;KeHHe OKPY>KHOCTH
n npsimoi. KacarenbHas u cekymas K OKpyKHOCTU. OKpyKHOCTb, BIMCaHHas B yroji. Brimcannas u
ONMCaHHAasl OKPYKHOCTHU TPEYTOJIbHUKA.

8 KVIACC

Yerbipéxyronbuuku. [lapamienorpaMmm, ero mnpu3HakKu W cBoMcTBa. YacTHble ciydan
napajuieJIorpaMMoB  (TIPSIMOYTOJILHUK, poMO, KBajapaT), WX MNpPU3HAKH W CBOMCTBa. Tpamerus,
paBHOOOKas Tpameuus, e€ cBolicTBa U npusHaku. [IpsMoyronpHas Tpamnenus.

Merton ynBoenuss menuanbl. LlenTpanbHas cummerpus. Teopema daneca u Teopema o
MIPOMOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TUHUM TPEYroJbHUKA U Tpanenuu. LlenTp mace TpeyroiabHHKa.

[Tonobue TPEYroJIbHUKOB, kodhHUIHEeHT nonoous. [IpusHaku 1o 100ust
TpeyroiapHUKOB. [IpriMenenne noaqo0us npu peleHuu NpakTUYeCKuX 3a/1ad.

CpoiictBa 1iomaaeid reomerpuueckux ¢uryp. QopMmynbl A IJIOMAAU TPEYroJbHUKA,
napajuienorpamma, pom0a u tpanenui. OTHOIIEHUE TUIOIIA e MOJ00HBIX GUTYP.

Brruncnenue mioiaeil TpeyroJbHUKOB U MHOTOYTOJILHUKOB HA KJIETYaToi Oymare.

Teopema IIudaropa. Ilpumenenue Teopemsl [ludaropa npu penieHny NpakTUIECKUX 3a4a4.

CuHyc, KOCHHYC, TaHI€HC OCTpPOrO yrja HpSIMOYrOJBHOTO TpeyroyibHukKa. OCHOBHOE
TPUTOHOMETPHYECKOEe TOXAEeCTBO. Tpuronomerpuueckue Gynkiuu yrios B 30, 45 u 60°.

BrnucanHnble W LIEHTpalibHBIE YIJIbI, YroJl MEXIy KacaTelbHOM M XOpJOW. YTIIBI MEXIy
XOp/aMU U CEeKyIIMMH. BriucaHHble W OMHMCAHHBIE YEeTHIPEXYroJbHUKH. B3auMHOe pacmosioxeHue
IBYX okpyxHocTell. Kacanue okpyxHocteil. O01ue KkacaTenbHbIe K IBYM OKPY>KHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TtaHreHc yrioB oT 0 npo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. DOPMYJIBI IPUBEACHMUS.

Pemenue tpeyronpHukoB. TeopeMa KOCUHYCOB U T€OpEMa CHHYCOB. PellieHne npakrudeckux
3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

IIpeob6pazoBanue nogo6us. [TonoOue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mpous3BeACHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUM OTPE3KOB CEKYILIUX,
TEOpeMa O KBaJipaTe KacaTeIbHOM.

Bekrop, mumHa (MOAyJab) BEKTOpa, COHAMpaBJIEHHBIE BEKTOPBI, IMPOTHBOIOJIOKHO
HaIIPABJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, DPABEHCTBO BEKTOPOB, OIEpALMU Haj
BeKTOpamu. Pa3noxkeHne BekTOpa 1O JIBYM  HEKOJUIMHEApHBIM  BekTOpam. KoopauHatel
BekTOpa. CKalsipHOE MPOU3BEACHUE BEKTOPOB, IPUMEHEHNE AJIs HAX0K/IEHUS JJIMH U YIJIO0B.



JlexapTOBBI KOOPAMHATHI HA TUIOCKOCTH. Y PaBHEHUs NPSIMOM M OKPYKHOCTH B KOOPAMHATAX,
[IepECEYCHNE OKPYKHOCTEN U NPAMBIX. MeTO 1 KOOpAMHAT U €ro NPUMEHEHHUE.

[IpaBunpHBIE MHOrOYrOJbHHUKHU. JJJIMHA OKPYXKHOCTH. ['pajlycHass U paauaHHas Mepa yria,
BBIUHCIICHUE JUIMH AYT OKpykHOCTeH. [lmonianes kpyra, cekropa, CerMmeHra.

JIBIOKEHUS ~ TUIOCKOCTH M BHYTpEHHHE  cUMMeTpuu  ¢uryp  (9JeMeHTapHbIe
npenacrasienus). [lapamnensHeiil nepenoc. IloBopor.



TEMATHYECKOE IINTAHUPOBAHMHE 8a kiacc

Ne HaumeHoBaHue pajneina. Koomu | Jlata npoBeaenus
ypoka Tema ypoka. €CTBO no dDakT.
n/n 4acoB IJIAHY
| Tpumectp 32
IToBTOpEHHE 2
1 VYruibl, DapajIeNbHOCTh NPSMBIX HA 1
TJIOCKOCTH
2 [Tpu3Haku paBeHCTBA TPEYTOJIHLHUKOB 1
I'naBa V. YeTbIpexyroJbHUKHU 14
$1 n40-42 MHOroyroJbHUKH 2
3 MHOroyrojapHuK. BeITyKIIbIi1 MHOTOYTOJIBHUK 1
4 YeThIpEXYyroJIbHUK 1
$2 .43 - 45 MapaaaenorpamMm u Tpanemus 6
IMapajayienorpamMmm 3
5 Ornpezenenne U CBOMCTBA MapajuIesiorpaMma. 1
6 [Tpu3Haku mapayiesorpaMma 1
7 Pemenue 3agau o teme «Ilapammenorpammy. 1
Tpaneuus 3
8 Tpamernus. 1
9 Teopema daneca. 1
10 3a/1aun Ha MOCTPOCHHE 1
$3 .46 — 48 Ilpssmoyroabuuk. Pomo6. KBaapar 4
11 [IpsiMOyTrOTBHUK. 1
12 Pom6 1
13 Ksagpar 1
14 OceBast ¥ IICHTpaJIbHAsI CHMMETPUH 1
Peimrenue 3agayu 1
15 Pemenne 3amau o teme «HYeTbIpEXyroabHUKH 1
1 X
CBOMCTBa»
16 Koumponvnas paboma Nel no meme: 1
«Hemuipéxyzonvnuxkuy
I'masa VI. Ilnomaanb 14
$1 .49 —51 [Inomaar MHOTOYI0JIbLHHKA 2
17 AHanu3 KOHTpoJIbHOM paboTel Nel. PaGota 1
Haj omnOkamu. [loHsTHe TIOIIANN
MHOTOYT'OJIbHUKA.
18 PaBHOBeNIMKHE U PaBHOCOCTABIICHHBIC 1
MHOTOYroJNbHUKH. [ 1701181 MPAMOYTOIhHIKA
$2 .52 -54 [lnomwaau napajuiesorpamma, 6
TPEYroJbHUKA U TPaneunu
19 [Inomanp napamienorpaMmma 1
20 [Inomanp TpeyroyibHUKa 1
21 CrnencTBus U3 TEOPEMBI O MIIOIIATU 1
TpPEeYroJbHUKa
22 [1nomanp Tpanenuu 1
23 Pemrenue 3amau Ha BEIUHMCIIEHHUE IIIOMIANEH 1
uryp
24 Pemrenue 3amau Ha BEIUMCIIEHHUE IIIOMIAAEH 1
¢uryp
$3 n.55-57 Teopema Iludaropa 3




25 Teopema [Tudaropa 1
26 Teopema, oOpatHas reopeme [Mudaropa 1
27 ®opmyna ['epona 1
Pemenne 3ana4 2
28 Pemenue 3amau 1
29 O6o6marmuii ypok no teme «lLiormaamn 1
30 Konumponvnas paboma Ne2 no meme: 1
«llnowaouy
I'naBa VII. Ilono6Hble TpeyroJbHUKH 19
$1 .58 - 60 Onpenenenne moa00HBIX 2
TPeyroJibHUKOB
31 Amnanu3 KoHTpoJibHOH paboTel Ne2. PaboTa 1
Haj ommOKkamu. [IpomopunonaapHbIe
oTpe3ku. Onpesernenne moa00HbIX
TPEYroJbHUKOB
32 OrTHoIIEHHE THIOMIANEN TTOI00HBIX 1
TPEYroJbHUKOB
Il TpumecTp 21
$2 1n.61-63 IpuzHaku nogodus 6
TPeyroJbLHUKOB
33 [lepBrIii mpU3HaK 10,1001s TPEYTOJIHLHUKOB 1
34 Pemrenne 3aga4 Ha npUMEHEHUE TEPBOTO 1
MIpHU3HAKA MOI0OUS TPEYTOILHUKOB
35 Bropoii npusHak no100us TpeyroJabHUKOB 1
36 Tpetuit mpusHak MoA00US TPEYrOJIHbHUKOB 1
37 Pemenne 3agau Ha mpuMeHEHHE TPU3HAKOB 1
o00HsT TPEYTOJIbHUKOB
38 Konmponsnas paboma Ne 3 no meme 1
«lloooonvle mpeyzonvHurkuy
$3 . 64-67 IlpumeneHue noaoous K 7
A0KAa3aTeIbCTBY
TeopeM U pellleHHI0 3a/1a4
39 AnHanu3 KOHTpoJIbHOM padoTsl Ne3. PaboTa 1
Haj omnoOkamu. CpeaHsist TMHUS
TPEeYroJbHUKa
40 CBOWCTBO M€JIMaH TPEYTOJIbHUKA 1
41 [TponopuroHanbHBIE OTPE3KH 1
42 [IponopuroHanbHbIE OTPE3KH B 1
MPSIMOYTOJIbHOM TPEYrOJIbHUKE
43 H3meputenbHbie pab0Thl HA MECTHOCTH. 1
44 3ajauu Ha MOCTPOCHHUE METOJIOM ITOJ00HS. 1
45 O nogo0uu TpoOU3BOJIBHBIX (DUTYD 1
$4 1. 68-69 CooTHOmIEHUSI MEXKIY CTOPOHAMH M 3
yrJjamMM NpPsiMOYroJIbHOT0 TPeyroJbHHUKA
46 CuHyc, KOCHHYC U TaHT€HC OCTPOTO yria 1
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA
47 3HaueHUs CHUHYCa, KOCUHYCA U TaHT'€HCca JUIs 1
YIJI0B 30°, 45°, 60°
48 CoOTHOIIEHUS MEXIy CTOPOHAMH U YTIaMu 1
NPSIMOYTOJIBHOTO TPEYToJIbHUKA. Perenue
3ajau.
49 Konmpononas paooma Ned no meme: 1
«Coomuouwenus mexicoy cmoponamu u
yenamu npamoy20abH0O20 MpPey2oibHUKa)
I'maBa VIII. OkpyxHOCTH 17




$1

.70 — 71 KacarebHasi K OKPY/KHOCTH

50 AnHanu3 KOHTpoJbHOH paboTsl Ne4. PaboTta 1
Haj omrOkamu. B3aumMHOe pacmooxeHue
IIPSIMOM ¥ OKPY’KHOCTH

o1 KacarenbHast K OKpy’)KHOCTH. 1

52 Teopema oOpaTHasi TeOpeMe O CBOICTBE 1
KacaTeJbHOU

$2 1n.72-73 llenTpajbHble H BIUCAHHBIE YIJIbI 4

53 | Tpagycras Mepa Iyri OKpYKHOCTH 1

11 TpumecTp 15

o4 Teopema o BucaHHOM yriie 1

95 Teopema 00 oTpe3Kax MepeceKaroIIMXCst XOPI 1

56 Pemrenne 3anau o reme «lleHTpanbHbIe U 1
BITMCAHHBIC YTITBD)

$3 mn.74-75 Yernipe 3ameuartesibHbIe TOUKH 2

TpeyrojbHuka

o7 CoiicTBa 6uccekTpuchl yria CBoiicTBa 1
CepeIMHHOTO TEPHEeHIUKYISIpa K OTPE3KY

58 Teopema 0 TOUke TIepeceICHHSI BBICOT 1
TPEYroJIbHUKA.

$4 n.77 — 78 BrnucaHHasi M ONHCAHHAS 5
OKPY>KHOCTH

59 Bnucannas okpykHOCTE OKpYKHOCTB, 1
BITMCAHHAS B YETHIPEXYTOJIbHUK

60 OmnrcanHast OKpY>KHOCTb. CBOHCTBO 1
OTMCAHHOTO YEThIPEXYrOJIbHHUKA

61 Pemrenue 3amay o teme «Brimcansas u 1
OTMCAHHAsl OKPY>KHOCTH»

62 Pemenne 3agad mo reme «OKPYKHOCTHY 1

63 Konmponsnas paooma Ne 5 no meme: 1
«OKpyscnocmsb)
IloBTOpEHUE 5

64 AHanu3 KOHTpOJIbHOU paboTel NeS. PaGota 1
HaJl OIINOKaMU.

65 UeThIpexyroJIbHUKH, UX CBOMCTBA M TUIOIIAIN 1

66 Teopema IIudaropa u Havana 1
TPUTOHOMETPUHU

67 Hroropas koHTpoOJIbHAS paboTa 1

68 AHaJIu3 UTOrOBOM KOHTPOJIBHOW PaOOTHI. 1
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