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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbI YYEBHOI'O
INPEIMETA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yabTaTbl OCBOEHHUS MpOrpaMmbl ydeOHOro kypca «l'eomerpusi»
XapaKTEePU3YIOTCS

1) naTpuoTHYECKOe BOCTIUTAHME:

MpOSIBJICHUEM HHTEpeca K TMPOIUIOMY M HACTOAIIEMY POCCHMCKONM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTHXKCHHSIM POCCUHUCKUX MATEMaTUKOB M POCCUHCKOM
MaTE€MaTUYECKOW LIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKaxX U MPUKIIAJHBIX
chepax;

2) rpa:xaaHCcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTHIO K BBINIOJIHCHUIO OOS3aHHOCTEH TpaKIaHWHA M pealld3allid €ro TMpas,
MPEACTaBICHUEM O MAaTeMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, TPOLIEyp TPakIaHCKOro olmiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKJIEHUIO ITHYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JTOCTHKEHUN
HayKd, 0CO3HAHHUEM BaXKHOCTH MOPAJbHO-ITHUECKUX MPUHIIUAIIOB B JEATEILHOCTH YUYEHOTO;

3) Tpy/10BO€e BOCTIUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3a/1ad MaTeMaTHYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTE€MaTHYECKOTO 00pa30oBaHUs HA MPOTSKEHUU BCEH
KU3HU ISl YCIEIIHON MpoQecCHOHATBHON IeATeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM W TIOCTPOCHHEM WHAMBUAYAIBHON Tpaekropuu oOpa3oBaHUS U
KU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTN4ecKoe BOCIIMTAHHE:

CIOCOOHOCTBI0O K SMOLMOHAJIBHOMY M JCTETHYECKOMY BOCTIPUATHIO MAaTEMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHH, PacCyKIEeHUIN, YMEHHUIO BUAETh MaTEMaTHUYECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HueHHOCTH HAYYHOr0 O3HAHMS:

OpHEHTAIMEeH B JNEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX MpPEICTaBICHHN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKa, MNPHUPOABI U OOIIeCTBa, MOHUMAHUEM
MaTeMaTHYeCKOW HayKH Kak c(epbl 4YeloBEYECKOH MAeATeIbHOCTH, ITaloB €€ pa3BUTUS U
3HAUMMOCTHU JIJIs1 Pa3BUTHUS LIMBUJIM3ALIUU, OBJIAJICHUEM SI3bIKOM MATEeMaTUKU U MAaTEMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM TIIO3HAaHUS MHpa, OBJAJEHUEM TMPOCTEUIINMH HaBBIKAMU
HCCJIEI0BATENIbCKOM IEATEbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMHpPOBaHHE  KYJbLTYPbl  310POBbS M
IMOIUOHAIBLHOI0 0J1ATrONOJYYHsi:

FOTOBHOCTBIO NPHUMEHSATh MaTEeMaTUYECKHE 3HAHHUS B MHTEPECAX CBOErO 3/J0POBbS,
BEJICHUS 3JIOPOBOTO 00pa3a KU3HU (30pOBOE MUTAHUE, COATAHCHPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryispHas (usuueckass aKTHMBHOCTb), COPMHUPOBAHHOCTBHIO HaBbIKa pediekcuu,
MIPU3HAHUEM CBOETO IpaBa Ha OMUOKY U TAKOTO K€ MpaBa APYroro YeJIoBeKa;

7) 3K0JI0OTHYECKOE BOCTIUTAHME:

OpHEHTAlle Ha MPUMEHEHUEe MaTeMaTHYeCKHX 3HAHUM s pelleHus 3a7ad B o0yacTu
COXPAHHOCTH OKpY’KaloIIel cpeabl, IUIAHUPOBAHUS TOCTYNKOB M OLIEHKM HMX BO3MOXKHBIX



TOCIICZICTBUM JJIS1 OKPY’KAaloIIEH Cpeibl, OCO3HAHUEM TJI00ATBHOIO XapaKTepa KOJIOTMYECKUX
poOIeM U MyTeH UX peleHus;

8) ajanTanus K N3MEeHAIOIUMCS YCIOBUAM CONMAIBLHONH U NPUPOIHOI Cpe/Ibl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBHSX HEOINPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH Yepe3 MPAaKTUYECKYIO J1eATeIbHOCTh, B TOM YHUCIIE YMEHHE YUYUTBCS Y IPYIHX
JFO/IeH, MPUOOpETaTh B COBMECTHON JEATEIBHOCTH HOBBIC 3HAHWS, HABBIKA M KOMIIETCHIIUU W3
OIIBITA IPYTHX;

HEOO0XOAMMOCTHIO B (DOPMUPOBAHMM HOBBIX 3HAHHM, B TOM uucie (GOPMYIUPOBATH UICH,
MOHATHS, TUTOTE3bI 00 00BEKTaX M SBICHUSAX, B TOM YHCIIE paHee HEW3BECTHBIX, OCO3HABATH
neGUIUTE COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH, IJITAHUPOBATH CBOE Pa3BHUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYALlMIO, BOCIPHHUMATh CTPECCOBYIO
CUTYyaIlMI0O KaK BBI3OB, TPEOYIOMNH KOHTPMEp, KOPPEKTHPOBAaTh NPHHUMAEMBIC DPELICHUS |
necTBus, OpMyTUpPOBATh U OLIEHUBATH PUCKH U TIOCIEACTBHS, (POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATbHI
Ilo3HaBaTebHBIE YHHBepPCcAJIbHbIE YUeOHbIe JeliCTBUS

basoBble Jiornyeckue 1eicTBUA:

® BBIIBIATH M XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy MOHATHAMHU, (OPMYIHPOBATH OIpPEACICHUS TOHSATUH,
yCTaHABIWBAThH CYIICCTBEHHBIN MPU3HAK KJIaCCU(PUKAIIMK, OCHOBAHUS JIJIsI 0000IIEHUS 1
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO AHAIIN3A;

® BOCIPHUHHMMATbH, (HOPMYIHUPOBATh U MPEOOPA3OBBIBATH CYXKACHHS: YTBEpPAUTEIbHBIC U
OTpHUIaTeNbHbIE, EAUHIUYHBIC, YACTHBIE U O0IIUE, YCIIOBHBIC;

® BBIBIATH MAaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpPEUUs B (haKTax,
JAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUAX, NpearaTh KPUTEPUU IS BBISIBICHUS
3aKOHOMEPHOCTEH U TPOTUBOPEUYUH;

e JieNiaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JE€IYKTUBHBIX U MHAYKTHUBHBIX
YMO3AKJIFOUEHUH, YMO3aKJIOYEHHI M0 aHAJIOTHH;

e pasz0uparh I0Ka3aTEeIHCTBA MATEMATUYECKUX YTBEPKIEHUH (TpsSMbIE U OT MPOTUBHOTO),
MPOBOJIUTH CAMOCTOSITEILHO HECJIOKHBIE JOKa3aTelIbCcTBA MaTEMaTUYECKHX (PaKTOB,
BBICTpauBaTh apryMEHTAlLMIO, MPUBOJUTH IPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBHIBATDH
COOCTBEHHBIE PACCYXKICHUS;

e BBIOMpaTh CHOCOO pelieHus yueOHOW 3ajayM (CpaBHUBATh HECKOJIBKO BapHaHTOB
pellieHus, BEIOUpaTh Hanboliee MOAXOASIIUN C YI6TOM CAMOCTOSITENILHO BBIACICHHBIX
KpUTEPUEB).

basoBbie ucciieoBare/ibCKie AeHCTBUA:

® JCIOJIb30BaTh  BONPOCHIl  KaK  HUCCJIEAOBATEIbCKUNA  MHCTPYMEHT  IIO3HAHMS,
dbopMynupoBaTh BOMPOCHI, (PUKCUPYIOIIHE TPOTHBOPEUHE, MPOOIEeMy, CaMOCTOATEIHHO
YCTaHABIIMBAaTh MCKOMOE M JaHHOE, (h)OPMHUPOBATH TUIIOTE3Yy, apTyMEHTUPOBATH CBOIO
MO3ULINI0, MHEHUE;

® [IPOBOAUTH IO CaMOCTOSATEJBHO COCTABICHHOMY IUIAHY HECJIOKHBIA SKCIEPUMEHT,
HEOOJIbIIOE UCCIIEJOBAHME [0 YCTAHOBJIGHHIO OCOOEHHOCTEM MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXY COOOM;



CaMOCTOSITENILHO  (OopMynUpOBaTh O00OOIIEHHMsS W  BBIBOJABI IO  pe3yjibTaTaMm
MpOBEeAEHHOTO HAOJIO/ICHUs, UCCJICIOBAHUS, OIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
pe3ybTaTOB, BBIBOJIOB M 000OIICHMIA;

IMPOTrHO3MPOBATE BO3ZMOXKHOC PA3BUTHUC IMPOLICCCA, a TAKKC BBIABUTATH IMPCAIIOJIOXKCHUA
0 €ro pa3sBUTHUH B HOBEIX YCIIOBUAX.

Pabora ¢ undopmanmeii:

BBISIBJISITH HEJJOCTATOUYHOCTh U M30BITOYHOCTH MH(POPMAIUH, TAHHBIX, HEOOXOIUMBIX IS
pelIeHus 3aa4u;

BbIOMpaTh, aHAIM3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH WH(GOPMAIIHIO
pa3IMYHBIX BUAOB U (hOPM MPEICTABICHMS,

BbIOHpaTh (opMy MpeAcTaBleHUss UH(DOPMALUK U WUTIOCTPUPOBAThH pelIaeMble 3aa4uu
CXeMaMH, AuarpaMMaMu, HHOU rpaduKoi U MX KOMOMHAIIMSIMH,

OLICHMBATh HAAEKHOCTh MH(DOPMAIMK [0 KPUTEPUSIM, MPEUIOKEHHBIM yUUTEIEeM HWIH
c(OpMyYIHPOBAHHBIM CAMOCTOSTENIHHO.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JelcTBUA:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKICHHUS B COOTBETCTBHH C YCIOBUSIMHU U ICJISIMH
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIIeHUs 3aJaud, KOMMEHTHPOBATD
MIOJIy4CHHBIN PE3YIIbTaT;

B X0JI¢ OOCY>KACHHs 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMON TeMbl, IPOOIEMBI,
perraeMoi 3a1auu, BRICKAa3bIBATh HJICH, HAIICJICHHBIC HA TIOMCK PEIICHHUs, COMIOCTABIIATh
CBOM CYXKJCHHUS C CY)KICHUSIMHU JIPYrUX YYaCTHUKOB JIHAJIOTa, OOHAPYKUBAThH Pa3JINIHE
U CXOJCTBO TMO3UIIMH, B KOPpeKTHOH (opme QopmynupoBath pa3HOTIacHs, CBOU
BO3PAKCHUS;

MPEJICTABIATh PE3yNbTaThl PEIICHHs 3a7aud, YKCIEPUMEHTa, UCCIEOBAHMS, MMPOCKTa,
CaMOCTOSITEIEHO BBIOWpPATh (PopMaT BBICTYIUICHHS C Y4€TOM 3ajad MPE3CHTAIUU H
0COOEHHOCTEH ayIUTOpUH;

MMOHUMATh W MCIIOJIH30BATh MPEUMYIIECTBA KOMAHTHOW ¥ MHIUBHYaJIbHOW pabOTHI TIPH
pelieHny yueOHbIX MaTeMaTHYeCKUX 3a/1ay;

MPUHUMATH IIeJTb COBMECTHOM ACSITEIHLHOCTH, IIAHUPOBATH OPTraHU3AINI0 COBMECTHOM
paboThI, pacTpenesiTh BUABI padoT, JOTOBAPUBATHCS, 00CYKIaTh MPOIIECC U PE3YJIbTaT
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIOJIEH;

y4acTBOBaTh B IPyNNOBBIX (popmax paboThl (00CykIeHHs,, 0OOMEH MHEHHUSMH, MO3TOBBIE
HITYPMBI U JPYTHE), BBITOIHATH CBOIO YacTh pa0OTHl M KOOPAMHUPOBATH CBOM JICHCTBUS
C JAPYTrUMU YJICHAMHU KOMAaH]IbI, OI[CHHBATh KAaY€CTBO CBOETO BKJIAJa B OOIIUN MPOIYKT
M0 KpUTEPUSIM, CHOPMYITUPOBAHHBIM yYACTHUKAMU B3aUMOICHCTBHUS.

PeryasiTuBHbIe yHHMBepPCAIbHbIE YUeOHbIE 1eiCTBHS

CaMOOPFaHI/I3aIII/IH:

CaMOCTOSITEJIbHO COCTABJIATh IUJIaH, AJNTOPUTM peLICHHs 3ajadd (WIM €ro 4acTh),
BBIOMPATh CIOCOO0 pEmeHHs ¢ YYETOM HMEIOMIUXCS PEeCcypcoB W COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATh BAapUAHThl PEIICHUH C YYETOM
HOBOI HH(pOpMAIHH.

CﬂMOKOHTpOJ’[b, IMOLMOHAJBHBIA HHTEJLJIEKT:



e BIAJETh CHOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOIS IMpOIlecca M pe3ylibTaTa PelieHus
MaTeMaTHUUECKOM 3a1adu;

® [IPEABUAECTH TPYIHOCTHU, KOTOPbIE MOTYT BO3HHMKHYTbH IIPU PELICHUM 3aJa4yd, BHOCHUTH
KOPPEKTUBEI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, HAMICHHBIX OMIUOOK,
BBISIBJICHHBIX TPYJAHOCTEW;

® OLECHHMBATh COOTBETCTBUE pPE3YJIbTaTa JACATEIBHOCTH MOCTABICHHOM LEIU U YCIOBUSM,
OOBSICHATH TPUYUHBI JOCTIKECHUS WIIH HE JIOCTHKEHUS 11U, HAXOAUTh OIMNOKY, 1aBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIbTATbBI

K xoniy oOydyenuss B 7 kJjacce OOyYarONIMICS TMOMYYUT CICAYIONIAE TMPEIMETHBIE
pPE3YIbTATHI:

PacrioznaBath W3ydeHHBIE TeOMETPUYECCKHUE (DHUTYpBI, OMpEeNeNsiTh WX B3aUMHOE
pacroysiokeHre, M300pakaTh TEOMETPUYECKUE (QUTYpPHI, BBINOIHATH YEPTEHKH I10 YCIOBHIO
3a7aun. M3MepATh JTUMHEHHbIE M YIJIOBbIE BEIWYMHBL. PemaTte 3a7auyd Ha BBIYUCIEHHUE JJIMH
OTPE3KOB U BEJIUYHH YTJIOB.

Jenath TpyOyr0 OLICHKY JIMHEWHBIX W YIJIOBBIX BEJIMYHMH MPEIMETOB B PEATBHON JKU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuyate pa3mMepbl 3TUX 0OBEKTOB IO MOPSJIKY BEJTHUHHBL.

CTpouTh 4epTEkKH K TECOMETPUUECKHUM 3a]]a4aM.

[lonb30oBaTbcs NpU3HAKAMM PABEHCTBA TPEYTOJbHUKOB, MCIOJIb30BaTh MPU3HAKH U
CBOMCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB TP PEILICHUH 3a/1a4.

[IpoBOUTH TOTHYECKHE PACCYKIICHHSI C HCTIOIB30BAHIUEM T€OMETPHUIECKUX TEOPEM.

[lonb30oBaTbcsl MpU3HAKAMH PABEHCTBA MPSIMOYIOJBHBIX TPEYTrOJbHUKOB, CBONCTBOM
MEJIUaHbl, MPOBEAEHHOM K TUIOTEHY3€ NPSIMOYTOJBHOTO TPEYroidbHUKA, B PpELICHUU
TEOMETPHUECKHUX 3a/1a4.

OnpenensTe mapajuieNbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMHU
cekymiasi. OnpenensT napaieIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM MPSIMOM 10 TOYEK APYroi NpsiIMOM.

Pematp 3a1aun Ha KieT4aToit Oymare.

[IpoBOUTH BBIYKCICHUS W HAXOAUTh YHUCIOBbIE W OYyKBEHHBIC 3HAYCHHS YIJIOB B
FeOMETPUUYECKUX  3aJjadyaX C  HCIOJb30BAHUEM CYMMBI  YIJIOB  TPEYTOJIbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB YTJIOB, OOpa30BaHHBIX MPU NEPECEYCHHU IBYX MapauIeIbHBIX
NPAMBIX CEKYIIeH. PemaTtk npakTHYecKue 3aa4u Ha HaX0K/I€HUE YTII0B.

Brnageth moHsATHEM T€OMETPUYECKOTO MECTa TOUEK. Y METh ONpPeAeNATh OUCCEKTPUCY YTIIia
Y CepEAMHHBIN NMEPIICHIUKYISIP K OTPE3KY KaK FTE€OMETPUUECKUE MECTA TOUYEK.

DopMyIUPOBATH OMPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUAMETPa OKPY>KHOCTH,
MOJIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSThH 3TU CBOMCTBA IPU PELLICHUH 3a]1a4.

Brnaners moHsSTHEM OMUCAHHON OKOJIO TPEYroJIbHUKA OKPYXKHOCTH, YMETh HAXOAUTh €&
neHtp. [loap3oBatbest pakTamMu O TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYTrOJIbHUKA MTEPECEKAIOTCS B
OJIHOM TOYKE, MU O TOM, 4YTO CEpPEAMHHBIC MEPIEHIUKYISIPhl K CTOPOHAM TpPEYroJIbHUKA
MEPECEKAIOTCA B OJTHOM TOUKE.

Brnagerp nOHATHMEM KacaTeIbHOM K  OKPYKHOCTH, IIOJb30BaTbCs TEOPEMOM O
MEePHEHIUKYIISIPHOCTH KacaTeJIbHOM U pajinyca, IPOBEIEHHOTO K TOYKE KacaHusl.

[Tonp30BaTbCcst MPOCTEHIIMMH  TEOMETPUYECKUMU  HEPaBEHCTBAMH, TIIOHUMATh WX
MPAKTUYECKUN CMBIC]L.



[IpoBOANTH OCHOBHBIE T€OMETPUYECKUE IIOCTPOSHUS C IIOMOILBIO HUPKYJIIS U IMHEHKH.

K koniy oOyuenuss B 8 kJacce OOydarolMiics IMOMYYUT CJEIYIOLIIUE INPEAMETHBIC
pe3yabTaThl:

Pacrio3naBaTh OCHOBHBIE BUJBI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI, IOJIb30BATHCS HX
CBOMCTBaMM IIpH PELIEHUH F€OMETPUUECKUX 3aad.

[IpuMeHATH CBOMCTBAa TOUKM NEPECEUEHHs] MEOuaH TpeyrojbHHKa (LEHTpa Macc) B
pelleHny 3aay.

Bnanets noHsTHEM cpeAHEN JUMHUM TPEYrOJIbHUKA M TpaNeluH, MIPUMEHITh UX CBOWCTBA
IIpyU pelIeHuM TeoMeTpudecknx 3anad. llome3oBatecs Teopemoit asieca u TEopeMon O
MIPOMOPLHOHANIBHBIX OTPE3KaX, MPUMEHSATh UX JJIA PEIICHUs MTPAKTUUYECKUX 3aau.

[IpuMeHsTh NPU3HAKU [T0100USI TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUECKHX 3a/1aU.

[Tonp3oBatbess Teopemoit [ludaropa nns pemieHHs TEOMETPUUECKHMX W TPAKTHYECKUX
3aza4. CTpoUTh MaTeMaTHYECKYI0 MOJEIb B MPAKTUYECKUX 3a/Jadax, CaMOCTOSITEJIBHO J€NaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JITUHBI.

Bnagerp moHATHSIMH CHUHYCa, KOCMHYCAa W TaHT€HCAa OCTPOTO Yrila MPsIMOYTOJBHOTO
TpeyroiabHUKa. [1o1b30BaThCs 3TUMU NOHATUSAMH U1 PELLICHUS IPAKTUYECKUX 3a1a4.

Bbruncnsate  (pa3nuuyHbIMH - crloco0amM)  IUIOWAAb  TPEYrojbHUKA U IUIOUIAAH
MHOTOYTOJIBHBIX ~ GuUryp (monb3ysach, TIJA€ HEOOXOIUMO, KalbKymsTopoM). IlpumeHsTh
MOJTyYCHHBIE YMEHUS B MIPAKTHUECKUX 3a]auaXx.

Bnagerp MOHATHUSMH BIMCAHHOTO W LIEHTPAJIBHOTO yrja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YriaxX MEXIy XOpJAaMH (CEeKyLIMMH) U yrile MeXIy KacaTelbHOW M XOpJou
MIPU pEIIEHUH T€OMETPUUYECKUX 3a/1a4.

Bnageth moHSATHEM ONHUCAHHOTO YETHIPEXYTOJIbHHUKA, MPUMEHSATH CBOMCTBA OMUCAHHOIO
YETBIPEXYTOJIbHUKA TP PELICHUN 3a/1a4.

[IpuMeHATh MOTy4YeHHBbIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMATUYECKUE MOAETH IS
3a/1a4 peasibHOM )KU3HHU U MPOBOAUTH COOTBETCTBYIOIUE BHIYUCICHUS C MIPUMEHEHHEM O100uUs
U TPUTOHOMETPHUH (IIOJB3YACH, I7Ie HEOOXO0AUMO, KaJIbKYIATOPOM).

K xoniy oOydyenuss B 9 kJiacce OOYYarONIMICS TOMYYUT CICAYIONIAE TMPEIMETHBIE
pE3yIbTaThI:

3HaTh TPUTOHOMETPHUECKUE (DYHKIMH OCTPBIX YIJIOB, HAXOAWTh C HUX TOMOIIBIO
pazIUYHbIE  AJEMEHThl  IPSIMOYTOJBHOTO  TPEYrojbHHKA  («pEUIeHHEe  MPSIMOYTOJIbHBIX
TPeyroabHUKOB»). HaxoauTh (¢ MOMOIIBIO KaNbKYJIATOpPA) JIMHBI M YIJIbl A HE TaOJIUYHBIX
3HA4YCHUM.

[Tonb3oBaTbes hopMynaMu NpPUBENEHUS U OCHOBHBIM TPUTOHOMETPHUECKUM TOXKIECTBOM
JUIsL HAXOKIECHMSI COOTHOIIEHUN MEX]ly TPUTOHOMETPUUECKUMH BETUYUHAMU.

Hcnonp3oBaTh TEOpEMbl CHHYCOB M KOCHHYCOB JUUISl HAXOXACHHS Pa3IMYHBIX 3JIEMEHTOB
TPEYTroJbHHUKA («pELICHUE TPEYroJbHUKOB»), MPUMEHATh UX TMPHU PEUICHHH TeOMETPUUYECKUX
3azad.

Bnagets nonsarusamu npeobpa3oBaHusi MoJ00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00OHBIX
¢uryp. [lonp3oBaTbcs CBONCTBAMHU 10100MS IPOU3BONIBHBIX (DUTYpP, YMETh BBIYMCIATH JAJTUHBI U
HAXOJUTh YIIIBI y MOA0OHBIX Guryp. IlpumeHsTh cBOMCTBA OAOOMS B MPAKTHYECKUX 3a/1adax.
YMeTh NpUBOAUTH MIPUMEPHI TOJAOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

Ilonb30BaTbes TeopeMaMu O MPOU3BEAECHUU OTPE3KOB XOpA, O MPOU3BEIECHUU OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.



[lonp3oBaTbcss BEKTOpaMM, IMOHMMATh MX TIE€OMETPUYECKHMH U (DU3MUYECKUI CMBICI,
IOPUMEHATh UX B PELICHUHM TE€OMETPUYECKHX W (usnueckux 3anad. [IpuMeHsATH cKaspHOE
IIPOU3BEICHUE BEKTOPOB JUUIsl HAXOXKACHUS JJIUH U YIJIOB.

Ilonp30BaTbcs METOOOM KOOPAMHAT Ha IIOCKOCTH, IPHUMEHATh €ro B PEIICHUU
F€OMETPUYECKHUX U MPAKTUYECKUX 3a]1a4.

Bnagets MOHATHSMH NPaBUIBHOIO MHOTOYIOJbHHUKA, JJIUHBI OKPYXKHOCTH, JUIMHBI JyTd
OKPY’KHOCTH W paJuaHHOW MEpbl yrja, YMETb BBIYMCIATH ILIOLIAAbL Kpyra M €ro 4acTeu.
[IpuMeHATH NOJIy4eHHbIE YMEHUS B IPAKTUUECKUX 3a7a4ax.

Haxoauth ocu (Win LEHTPHI) CUMMETPUHM (PUTYp, MPUMEHSTHh ABM)KEHUS IUIOCKOCTU B
IIPOCTEHIINX CIIy4dasiX.

[IpuMeHATh NOTy4YeHHBbIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJAETH IS
3aJja4 peaJlbHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCIIEHUS ¢ IPUMEHEHHEM M10A00Ms
U TPUTOHOMETPUUECKUX (PYHKIMI (TTONB3YACH, 1€ HEO0X0AUMO, KaIbKYIATOPOM).

COJAEP)KAHUE OBYYEHUA
7 KJIACC

Hauanbnuble monsitust reomerpuu. Touka, mpsiMasi, OTpPE3OK, Jyd. Yroi. Buubl yrios.
Beprukanbusle ©  cMexHble yrabl. buccektpuca yrnma. JlomaHasi, MHOTOYTOJIbHHK.
[NapannenbHOCTh U NEPIIEHIUKYISIPHOCTD MPSIMBIX.

Cummetpuunblie ¢purypsl. OCHOBHBIC CBOMCTBA OCEBOM cuMMeETpHH. [IpuMepsl cummeTpun
B OKpYXaroIleM MUpE.

OcCHOBHBIE TIOCTPOEHHUSI € NOMONIbIO LMPKYNId U JuHeiku. TpeyronpHuk. Beicora,
MeauaHa, OMCCeKTpuca, X CBOICTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUHN TPEyroibHUKH. HepaBeHCTBO TpeyroabHHKA.

CpoiicTBa ¥ TMpHU3HAKU pPaBHOOEAPEHHOro TpeyroidpHUKa. llpu3Haku paBeHcCTBa
TPEYroJIbHUKOB.

CBolicTBa M NpPU3HAKU NMapajjieNbHbIX OpsMbIX. CymMMa yriaoB TpeyrojibHHKA. BHemHune
YTJIbI TPEYTOJIbHUKA.

[IpsiMmoyronbHbIA TpeyrodbHUK. CBOMCTBO MEAUAHBI MPSIMOYTOJIBHOIO TPEYroJbHUKA,
NpoBeEHHOM K rumnoreHy3e. Ilpu3Haku paBeHCTBa MNPSAMOYIOJbHBIX TPEYrOJIbHUKOB.
[IpsAMOyYTONBHBIN TPEYTOIBHUK C yriioM B 30°.

HepaBeHnctBa B reoMeTpun: HEPABEHCTBO TPEYroJibHUKA, HEPABEHCTBO O JIJIMHE JIOMAaHOM,
TeopeMa 0 OOJIbIIEM yriie U OOoJIbIIel cTOpoHe TpeyrojabHuKa. [leprnenauKyasp U HakJIOHHas!.

['eomeTpuueckoe mecTto TOdeK. buccekTpuca yria W CEpeIUHHBIN NEPHEHIUKYISIP K
OTPE3KY KaK F€OMETPUUECKHE MECTA TOYEK.

OKpyXHOCTb W KpyI, XOpAa M JuUaMeTp, MX CBOWCTBa. B3amMHOe pacmnolioxeHue
OKpYKHOCTH M mpsimoil. KacatenbHast u cexymas K OKpy:KHOCTH. OKpY>KHOCTb, BIMCAHHas B

yroi. BnimcaHHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHHKA.
8 KVIACC

UYersipéxyronpHuku. Ilapamnenorpamm, e€ro npu3Haku W CBOMCTBA. YacTHblE cCiydau
napasuienorpaMMoB (IIpsIMOYTOJIBHUK, poMO, KBaJapar), UX NPU3HAKU U cBoicTBa. Tpanenus,
paBHOOOKas Tparnenus, e€ cBoiicTBa u npu3Haku. [IpsaMoyroiabHas Tpamneus.



Meron ynBoenus Menuanbl. LleHTpanbHas cummerpus. Teopema Paneca u teopema o
IIPONOPLIMOHAIIBHBIX OTPE3KaX.

Cpennue TUHUYU TPEyrojabHUKa U Tpanenuu. LlenTp Macc TpeyroiapHuka.

[TogoGue TpeyroapHUKOB, KOodduimeHT nmomaodus. Ilpusnaku mogodusi TpEyroJbHUKOB.
[TpumeHeHne NoA00Hs IPH PeIICHUH TPAKTUYECKUX 3a/1a4.

CaoiicTBa miouiane reomerpuueckux ¢uryp. @opmyssl il IUIOMIAAN TPEYrOJIbHUKA,
napasenorpamma, pom0a u tpanenuu. OTHOILIEHHE MII0MAAeH MoA00HBIX QUryp.

Beruncnenue mioniaeit TpeyroJibHUKOB 1 MHOT'OYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema Iludaropa. [Ipumenenue Teopemsl Iludaropa nmpu pemeHUM MPAKTHUYECKUX
3a/au.

CuHyc, KOCHHYC, TAHI'€HC OCTpPOIO yIyla MpsIMOYTOJBbHOIO TpeyronbHuka. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue Gpyakmuu yrios B 30, 45 u 60°.

BrincaHHble M LIEHTpAJIbHBIE YIJIBI, YTOJI MEXKIAY KacaTeJIbHOM M XOpAOW. YTIbl MEXKAY
XOpAaMM U CEeKylMMM. BrucanHele U onucaHHblE YeTBIPEXYTOJIbHUKH. B3aumHoe
pacrnoio’)keHue JByX OKpyxkHocTed. Kacanume okpyxkHocteil. OOmiue KacaTelbHbIE K JABYM

OKPY>KHOCTSIM.
9 KJIACC

Cunyc, xocuHyc, TaHreHc yriaoB or 0 nmo 180°. OCHOBHOE TpPUIOHOMETPUYECKOE
TOKIECTBO. POPMYIIBI IPUBEICHUS.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. Pemienue
MPaKTUYECKUX 33]a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeoOpa3zoBanue nogobus. [logo6ue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MpOU3BENIEHNN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEAECHUN OTPE3KOB CEKYIIHX,
TEOpeMa O KBaJpaTe KacaTeabHOM.

Bekrop, nnuHa (MOAYNb) BEKTOpa, COHAIIPABICHHBIE BEKTOPBI, IPOTHBOIOJIOKHO
HaIIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpald HaJ
BeKkTOpamH. PaznokeHue BeKTopa 1o JByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaThl BEKTOpA.
CkaysipHO€E TPOU3BENECHNE BEKTOPOB, IPUMEHEHUE I HAX0XKI€HUS JJIMH U YIJIOB.

JlekapToBbl KOOpJAMHATBI Ha IIOCKOCTH. YPAaBHEHUS IIPAMOHM M OKPYXKHOCTH B
KOOpJAMHATAX, [IEPECEYCHUE OKPYKHOCTEN M MPSIMBIX. MeTox KOOpAUHAT U €r0 IPUMEHEHHE.

IIpaBuiibHBIE MHOTOYrOJIBHUKU. JlJIMHA OKpYy)KHOCTHU. ['pagycHas u pagnaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyXHOcTel. [Inomane kpyra, cekropa, CerMeHTa.

JIBMKEHMSI IJIOCKOCTH ¥ BHYTPEHHHE CUMMETPUH (PUTYp (3JIEMEHTapHbIE NIPEICTABICHUS).
[TapamensHslil nepenoc. Ilosopor.



TEMATHYECKOE INTAHUPOBAHHUE 7 KJIACC

KoaunuyecTBo yacoB

HaumeHoBaHue pa3iesioB 4 TeM

duekTpoHHbie (uudpoBbIe)

Ne ni/m KonTpoibubie
NMPorpamMmsblI Bcero o0pa3oBaTe/IbHbIE PeCypchl
padoThI
. HpOCTeUI‘/’IHH/Ie Ir/fOMeTpI/IqGCKHe burypst u y . Bubmorexa LOK
. K
UX cBoiicTBa. 3MepeHne reoMeTpUueCKIX https://m.edsoo.ru/7f415e2e
BEJIMYUH
bu6nmoreka [IOK
2 T 22 1
PEYTOIBHIIN https://m.edsoo.ru/7f415e2e
[TapannenpHble IpsIMBIE, CYMMa YTIJI0B bubnmoreka [JOK
3 14 1
TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
OKpyXHOCTb U Kpyr. ['eomerpruueckue bubmuotexa [JOK
4 14 1
MIOCTPOCHHS https://m.edsoo.ru/7f415e2e
bubmuorexa [IOK
5 IT 000 i 4 1
OBTOPERHG, ODODIEHYS SHAMHL https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5
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TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaunuyecTBo yacoB

HaumeHoBaHMe pa3/iesioB U TeM duexkTpoHHbie (HudpoBbIe)
Ne ni/m KonTpoabnsbie
NMPorpamMMmbl Bcero o0pa3oBaTe/IbHbIE pecypchl
padoTsI
bubmuorexa [IOK
1 4 & 12 1
CIRIPEXYTOIBHIRA https://m.edsoo.ru/7f417e18
T o
2 neZEzMaHoinaii{:I; ec:;peel\;za())( no100HbIE 15 1 bubmmorexa LIOK
POTIOpT P > 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
3 THH Omaﬁﬁia);o: fffe moiiﬂ;j dur 14 1 bubmorexa LIOK
peyro © OTOYTo P https://m.edsoo.ru/7f417e18
[Tnomaau momoOHBIX HUryp
4 Teopema IIudaropa u Havana 10 1 bubmuotexa [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYTubl B OKpY>KHOCTH. Brincannsie u
5 ONMCAHHBIC YETHIPEXYTOJIbHUKH. 13 1 bubmuorexa [JOK
KacarenbHubie k okpyxHOoCcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
Bbubnuoreka [IOK
I1 7 4 1
6 OBTOpEHHC, 0000meHHE SHANNH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 6
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TEMATHYECKOE IINTAHUPOBAHHUE 9 KJIACC

HaumeHoBaHMe pa3iesioB U TeM

KoaunuecTBo 4acoB

duaekTpoHHbie (uudpoBbie)

Ne ni/m KonTpoabHbie
NMPOrpamMMbl Bcero o0pa3oBaTebHbIE PECYPChI
padoThbI
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 bubnnorexa [IOK
CUHYCOB. Pellienne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
IIpeoOpazoBanue moaodusi. Merpudeckue bubnnoreka [JOK
2 10
COOTHOIIIEHHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmmoreka [IOK
3 Bexroput 12 https://m.edsoo.ru/7f41al2c
4 JlexapToBbI KOO a a TIOCKOC 9 bubmmorexa LIOK
TOBBI WHATHI Ha II TH
P P 8 https://m.edsoo.ru/7f41al2c
i Hlf)aB)II/ICJ'IBHBIe MHOFOYFOJ'HI)(HI/IKI/I. Jlnunaa . Bu6morexa LIOK
OKPYHHOCTH H Hﬂomaﬂf pyra. https://m.edsoo.ru/7f41al2c
Brruucienue miomaaei
6 JIBYO>KEHUS IIOCKOCTH 6 bubamorexa LOK
© OcKoc https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AITHS 7 bu6mmoreka [IOK
3HAHMHA https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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