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I'eomeTpusi Kak OOUH U3 OCHOBHBIX PA3ZeiIOB LIKOJIBHOW MaTEMAaTUKH, UMEIOIIUNA CBOEH
LENIbI0 00ECNeYNUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIyp, HUX OTHOLICHMH M B3aUMHOE
pacrojoXKeHUe, ONUpAaeTcsd Ha JIOTMYECKYH0, JOKa3aTelIbHYK JuHUI0. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOI'O O0IEro 00pa3oBaHMsl 3aKIH0YAETCs B TOM, YTO OOydaronuics
YUUTCS TMPOBOJIUTBH JIOKA3aTEIbHBIE PACCYKIACHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaTh MCTUHHBIC YTBEP)KIEHHS M CTPOUTh KOHTPIPUMEPBI K JIOKHBIM, IPOBOJUTH
paccyXKIeHus «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPHU3HAKOB, (POPMYITUPOBATH OOpaTHBIE
yrBepxkaeHus. Ocoboe 3HaueHue JoKa3aTelbHas JUHHUS MMEeT Ul YIiyOJIEHHOro HM3y4deHHus
MaTeMaTHKH.

[lenbro M3yueHusi FEOMETPUH SBJISIETCS UCIIOJIb30BAaHUE €€ KaK MHCTPYMEHTA IPU PEeLICHUH
KaKk MaTeMaTHYeCKHX, TaK M TPAKTUUYECKUX 3a/ad, BCTPEUAIOUIMXCS B PEAJbHOW >KU3HU.
OOyuarouuiics 10JKEH HayUYUThCsl ONPENENIATh TeOMETPUUECKYIO (PUTYpY, ONHUCHIBATH CIOBAMU
4epTéX WIM PUCYHOK, HAMTH IUIOMIAAb 3€MENIbHOTO YYacTKa, PAacCUUTHIBATH HEOOXOIUMYIO
JUINHY ONTOBOJIOKOHHOIO KaOeis WM TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOUIIS. DTOMY
COOTBETCTBYET BTOpasi, BRIYMCIUTEIbHAS JIMHUS B M3ydeHUU reomerpun. [Ipu pemenun 3amayu
IPAaKTUYECKOI0 XapakTrepa oOydyaroluicss YUUTCS CTPOUTh MaTeMaTHUECKUE MOJIENH PealbHbIX
KU3HEHHBIX CHTyallud, TMPOBOAMWTH BBIUYUCICHHUS WM OIICHWBATh aJEKBATHOCTH ITOJY4YEHHOTO
pesyibTara.

Oco0eHHOCTh y4eOHOTO Kypca yriayOJIEHHOTO M3y4eHUsS TEOMETPHUH COCTOUT B TOM, UTO
oOyyaroluecs: He MPOCTO 3HAKOMSTCS C ONpeAEIEHHBIMU NOHATUSAMU, @ YBEPEHHO OBJIa/IEBAIOT
umu. CyliecTByIoIye TEMBbI MPOrpaMMbl 0a30BOTO Kypca T€OMETpHH H3y4aroTcs Ha Ooiee
riyOOKOM ypoBHe, a oOyuvarolmiuecsi HpUOOpEeTaroT YMEHHs, [OMOTalolIe UM YBEPEHHO
NPUMEHSTH CBOM 3HAHUS HE TOJILKO B MaTeMaTHKe, HO U B CMEKHBIX MPEIMETaX, MPEX/IE BCETO
¢usuke M HH(POpMATHKE, a TAKXKE I0JIb30BATHCS IOJYYEHHBIMH 3HAaHUSAMU IpPU PELICHUU
NPAaKTUYECKHX 3a/1a4.

CornacHo yuyeOHOMY IlaHy B 7-9 kimaccax u3y4aercss YriayOun€HHBIH ydeOHBIH Kypc
«'eomeTpusi», KOTOPBIA BKJIOYAECT CJEAYIOIIME OCHOBHBIE pasfenbl coaepxanus: «Hauana
reomerpun», «TpeyroabHukn»,  «OKpyKHOCTb»,  «YeTblpéxyronbHuku», «llomobuer,
«DneMeHThl TpuroHOMeTpumn», «llmomanm», a Ttakke «Metonq KoopauwHaT», «BeKTOpbI,
«[IpeobpazoBaHMs IIOCKOCTH.

Ha nsyuenue yuebHoro kypca «I'eomerpusi» orBonutcst 306 yacos: B 7 kiacce — 102 yaca
(3 yaca B Hezeno), B 8 kiacce — 102 yaca (3 yaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Havana reomerpun

Hcropusi BO3HUKHOBEHMS M pa3BUTUSA TeoMeTpuu. HauanpHble IOHATHS TI'E€OMETPHH.
Touka, npsiMasi, OTpe30K, Jiyd. [loHsiTHe 00 akcroMe, TeopeMe, 10Ka3aTeNbCTBE, ONPEIEICHUH.

B3anmHoe pacnosioxkeHne ToueK Ha mpsiMod. M3mepeHue IIMHBI OTpe3Ka, pacCTOSHUE
MEXIY TOUKaMU.

[Tonynnockoctes u yron. Bunbel yrios. M3mepeHune BenuuumH yrioB. BepTukanbHble U
cMexHble yribl. [lapamienbHble W NEepHEHIUKYISIpHBIE IpsiMble. PaccTosHME OT TOYKU 10
npsimoid. buccektpuca yria.

Jlomanas. Buasl  nomasbix. JlnuHa  soma”oil.  MHoroyrosnbHuku.  Ilepumertp
MHOTOyrojibHuKa. [[oOHATHE 0 BBIMYKIIBIX U HEBBIMYKJIBIX MHOTOYT'OJIbBHUKAX.

[TepBrYHbIE MPEICTaBICHUS O PaBEHCTBE (QUTYP, UX PACIOJIOKEHUN, CHMMETPHUH.

[Ipocreiimne noctpoenus. MHCTpyMEHTHI 1Sl UBMEPEHUIN U TOCTPOEHUM.

TpeyroabHuku



Buner TPEYrOJIbHUKOB! OCTPOYTOJIbHBIE, IPSIMOYTOJIBHBIE, TYNOYTOJIbHBIE,
paBHOOEIPEHHBIE, pABHOCTOPOHHHUE. MennaHa, OUCCEKTpUca U BBICOTA TPEYTOJbHHUKA.

PaBencTBo TpeyronbHUKOB. llepBblii M BTOpOM NIPU3HAKM PABEHCTBA TPEYIOJbHUKOB.
PaBHOOeipeHHbIE TPEYrodbHUKM M UX cBoicTBa. Ilpu3Hak paBHOOEAPEHHOIO TPEYroJIbHUKA.
Tperuil npu3HaK paBEHCTBA TPEYTOJILHUKOB.

CooTHoO1IEHN MEXAYy CTOPOHAMHU U yIVIAMM TpEeyrojpbHUKa. HepaBeHCTBO TpeyrosibHHKA.
HepaBeHncTBO 0 MiIMHE TOMaHOM.

Cummetpuunbie Gurypbl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpHH. [IprMepbl cuMMeTpun
B OKPY’KAIOIIEM MUDE.

ITapasuiesabHbie npsaMbie. CyMMa yIJIOB MHOIOYTOJIbHHKA

[TapamienpHOCTh NPAMBIX, MCTOPUUYECKUE CBEJIEHUS O IOCTyinare EBKIMAa U o posu
Jlo6aueBCKOro B OTKPBITUM HEEBKINA0BOW reomerpun. CBOWCTBA M MPU3HAKU MapalieIbHBIX
npsimbix. CyMMa yriaoB TpeyrojibHHKa. BHemHue yribl TpeyrosbHukKa. CyMMa BHYTPEHHHX
YIJI0B MHOTOYTOJIBHAKA M CyMMa BHEIIHUX YIJIOB BBITYKJIOIO MHOTOYIOJIbHUKA.

IIpsiMoyroJibHBIE TPEYTroOJIbHUKHU

[TpusHakyu paBeHCTBA NPSAMOYIOJbHBIX TPEYrOJbHUKOB. IlepneHaukyissp UM HakIOHHas.
CBolicTBO MeauaHbl MPSMOYIOJBHOTO  TPEYrOJbHHMKA, MPOBEAEHHOW K TUIOTEHY3E.
[IpsiMOYyTOJIBHBIN TPEYTOJIBHUK C YIiioM B 30°.

OkpyxHOCTH

[ToHsITHSL OKPYXHOCTM M Kpyra. JJEMEHTBl OKDPYKHOCTM W Kpyra: LEHTp, paauyc,
JMaMeTp, XOpJla, X CBOMCTBA. B3auMHOE pacIionoKeHne OKpPYKHOCTH M npsiMoi. KacarenbHas
U ceKymas K OKpyxkHocTu. OKpyKHOCTb, BIucaHHass B yroi. IIpocreiimme noctpoeHus c
MOMOUIbIO IIUPKYJIS U IMHEHKH.

I'eomeTrpnyeckne mecra TOYEK

[TonsiTue o0 reomeTpuyeckoM MecTe ToueK. lIpumepsl reomMeTpuyecKux MECT TOYEK Ha
IUIOCKOCTH. buccekTpurca yriia u cepeuHHBINA NEPIEHIUKYIAP K OTPE3Ky KaK T€OMETPUUYECKUE
MecTa Touek. OnucaHHas OKPYKHOCTh TPEyrojibHUKa, €€ HeHTp. MeTo]] reoMeTpuuYeCKUX MECT
TOYEK IIPU PELICHUH F€OMETPUUECKUX 3aad.

ITocTpoeHusi ¢ NOMOLIBI0 HUPKYJISI M JINHEHKH

Hcropuueckue cpeneHus. OOOCHOBaHMsS NPOCTEHIIMX IMOCTPOSHHH, 3Tambl 3aJauyd Ha
IIOCTPOEHUS, PEIICHNE 3a1a4 Ha TOCTPOEHUE IUPKYJIEM U JIMHEUKOM.

8 KJIACC

YeTbIpEéXyroJabHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoicTBa. [IpsmMoyronpHHK, poMO, KBaapaT, UX
npusHakd U cBoicTBa. Tpanenus. PaBHOoOenpeHHass Tpameuusi, €€ CBONHCTBA M IpPHU3HAKU.
[IpssmoyronbHas Tpaneuus. CpeaHss TUHUS TPANCLHH.

Cpennsisi TUHUS TpeyroibHUKa. MeToJl yABOEHHs MeIWaHbl TpeyroyibHHKa. Teopema o
NIEPECCUCHUH MEIUAH TPEYTOJIbHUKA.

Teopema @aneca, TeopemMa O NPONOPLHUOHAIBHBIX OTpe3kax. Teopema BapumuHboHa miis
IIPOU3BOJILHOTO YETHIPEXYT OJIbHUKA.

[{enTpanbHO-CUMMETPUYHBIE (DPUTYPBHI.

IHoxooue

[TogoGue TpeyroabHUKOB, KOdhdumueHT momodus. [IpusHaku mogoOusi TpEeyroabHUKOB.
[TpumeHeHne MoA00HS IPU PELICHUH T€OMETPUUYECKUX U MPAKTHYECKUX 3aj1au.

ILnomans

[Tonsitne o mmomanu. CBoiicTBa Twiomanei reomerpuueckux ¢uryp. IIpocreiime
dbopMyInbl Ui TJIOLIAAM TPEYroJibHMKA, Mapajuienorpamma, pomba u Tpaneuuu. [lmomaau
no100HbIX (puryp. OTHOIIEHHE IIO0IIAeH TPEYTrOJIbHUKOB.

Teopema Iludaropa



Teopema Iludaropa. Ilpumenenue teopemsbl Iludaropa mpu pemieHUH NPAKTHUECKUX
3aj1ad.

DJIeMeHTbl TPUTOHOMETPHH

CuHyC, KOCHMHYC, TAaHI'€HC M KOTaHI'€HC OCTPOrO yrIjla INpsSMOYIOJBHOIO TPEYTOJIbHMKA.
Tpuronomerpuueckue QyHkiuu yrinoB B 30°, 45°m 60°. IlpomopruoHanbHbIE OTPE3KH B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YT1iIbl U 4eTBIPEXYT0JILHUKH, CBSI3AHHbIE C OKPY/KHOCTBIO

BrincanHble M LIEHTPaJIBHBIE YIUIBI, YrOJl MEXAY KAacaTelbHOW M XOPAOW. YTIIBI MEKIY
XOopAaMM M CEeKyIUMMHU. BrnucaHHble ¥ ONMCAHHBIE OKPY)KHOCTH TpPEYTrOJIbHMKAa U
4YeThIPEXYroJbHUKY. (CBOMCTBA M TPU3HAKU BIIMCAHHOTO YETBIPEXYroybHMKA. B3aummuoe
pacrnojioxkeHue AByX OKpyxkHocTed. Kacanume okpyxHocteil. OOiiue KacatelbHblE K JBYM
OKPYKHOCTSIM.

9 KJIACC

Pemienue TpeyroJibHNKOB

Cunyc, xocuHyc, TaHreHc yriaos or 0°mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
ToKecTBO. PopMyiibl puBeAeHus. Pemienue TpeyroibHUKOB. Teopema KOCUHYCOB U Teopema
CHUHYCOB. PelleHne mpakTM4YecKuX 3alad C HUCIOJIB30BAHUEM TEOPEMBI KOCMHYCOB M TEOPEMBI
CUHYCOB. PelieHue 3aja4 reoMeTpuYecKOil ONTUKH.

Tpuronomerpudeckue GopMyJibl AJs IJIOLIAIU TPEYTroOJbHUKA, MapajiiesorpaMma, poMoa,
tpaneuuu. Popmyna ['epona. @opmyna Mmaomaan BITYKIOTO YETHIPEXYTOIbHUKA.

IHoxo0me TpeyroJibHUKOB

Xoppl ¥ MOI00HBIE TPEYTOJIBHUKU B OKPYKHOCTH. Teopema 0 NMpou3BEIEHUU OTPE3KOB
XOpZ, TEOPEMbl O IPOM3BEIECHUU OTPE3KOB CEKYyIIUX, TEOpeMa O KBaJpare KacaTeIbHOM.
IIpuMeHeHne Npu pelIeHnH reomeTpudeckux 3aaad. Teopemsl UeBbl u Menenas. Ilonstue o
TOMOTETHH.

MeToa KOOPAUHAT

VYpaBHeHHe NpPSIMOMl Ha MIOCKOCTU. YTJIOBOM KOI((UIMEHT M CBOOOJHBIM WIIEH, UX
reoMerpuueckuid cmbicia. [lapaninenbHOCTh W NEPNEHIUKYISIPHOCTh HPSMBIX (Yepe3 yrioBOH
KO3 PULIHEHT).

VYpaBHEHHE OKpPYKHOCTH. HaxokJieHne IepeceyeHnii OKpPYKHOCTEHW W IPSAMBIX B
KoopauHatax. Popmyna paccTossHUS OT TOUKHM 10 mnpsmoi. [lnomanps mnapasmienorpaMMa B
KOOpJIMHATax, MOHATHE 00 OpUEHTHMPOBAaHHOM mMmiom@aau. [IpuMmeHeHne meTojga KOOpAMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUUECKUX 3aa4ax.

BekTops!

Bektops! Ha miockocT. Cll0KEHHE M BbIUMTAaHUE BEKTOPOB — IpaBUiIa TPEYrOJIbHUKA U
napajuiejorpaMmma. YMHOKeHHE Bektopa Ha uuciio. Koopaunatel Bektopa. CroxxeHue u
BBIUNTAHUE BEKTOPOB, YMHO)KEHHE BEKTOpPA HA YNCIIO B KoopauHaTax. [I[pumeHeHne BEKTOPOB B
dusHKe, IEHTpP Macc.

[Tonsitne o ©Oasuce (Ha mIockocTH). PaszmoskeHuss BekTOpoB Mo Oazucy. CramsipHOe
MIPOU3BE/IEHNE BEKTOPOB, T€OMETPUUYECKUN CMBICI M BBIPAKEHUE B JEKAPTOBBIX KOOPJIWHATAX.
JucTpuOyTUBHOCTE CKANSIPHOTO Mpou3BeaeHus. CKalsipHOe MPOU3BEIACHUE U MPOCIMPOBAHUE.
[IpyuMeHeHre CKalspHOrO MPOW3BEACHUS BEKTOPOB ISl HAXOXKACHUS JJIMH U yrioB. Pemenue
FEOMETPUUECKHUX 3a/au C IIOMOILBIO CKAJIIPHOTO ITPOU3BEIEHUS.

JITMHA OKPYKHOCTH M IJIOLIAb KpPyra

ITpaBuiIbHBIE MHOTOYTOJIBHUKHU. [[1Ha okpyXHOCTH. I'pagycHas u paguaHHas Mepa yria,
BBIYMCIIEHUE JUIMH AYyr OkpyxkHocteil. [lmomane kpyra, cekropa, cermenra. Mcropuueckue
CBe/IeHUs 00 U3MEPEHUH JITMHBI OKPYKHOCTH U TUIOIIAU KpyTa.

JBHKEHHUS MI0OCKOCTH



Llentpansnas cumMmetpus. LleHtpanbHo-cummerpuunble ¢urypsl. I[loBopor. Oceas
cuMmmeTpusi. PUrypbl, CAMMETPUYHBIE OTHOCUTEILHO HEKOTOpOH ocu. [lapaniensHblil mepeHoc.

[Tonstue nBwXKeHuss u ero cBoiictBa. PaBencTBo ¢uryp. IlposBieHuss cuMMeTpuHu B
IOPUPOJIE, JKUBOIUCH, CKYIbIType, apxurekrype. Kommosunuu aBumxeHuid (mpocreiimume
npumepsl). [IpuMeHenne B reoMeTpuuecKux 3aj1aqax.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«'EOMETPUSI» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Pe3yJabTAThl OCBOCHHS MPOTPAMMBI MO0 MAaTEMAaTHUKE XapaKTEepU3YIOTCS B
YacTH:

1) naTPHOTUYECKOT0 BOCTIUTAHUSA:

NPOSIBJICHUEM HMHTEpeca K TMPOIUIOMY U HACTOALIEMY POCCHUHCKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKEHHSIM POCCHUMCKMX MAaT€MaTUKOB H POCCHUCKOU
MaTeMaTUYECKON IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHKEHUN B IPYTUX HAYKAX U MPUKIIATHBIX
cepax;

2) rpaskIaHCKOT0 U TYXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

TOTOBHOCTBIO K BBIMIOJHEHUIO OO0S3aHHOCTEHW TpaKJaHWHA U peaju3alli €ro Ipas,
MPEACTABICHHEM O MAaTEMaTUYeCKHX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, MPOIIETyp TPakIaHCKOTO oO0IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHKEHUUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-ITHUYECKUX IMPUHIIUAIIOB B IEATEILHOCTH YYEHOTO;

3) TPy10BOT0 BOCIIUTAHUSI:

YCTAaHOBKOM Ha aKTUBHOE yYacTHE B PEIICHHH MNPAKTUYECKUX 3a/a4 MaTeMaTU4eCKON
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYE€CKOTO 00pa30oBaHUs Ha MPOTSKEHUU BCEH
JKU3HM JIJIs1 YCTICITHOM Mpo(eCCUOHATBHOM IEATeTbHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHU,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHEM WHJMBHUAYAIHHOM TpPaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIICCTBEHHBIX MTOTPEOHOCTEH;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

CITOCOOHOCTBIO K AOMOITMOHAIBHOMY U JCTETHYECKOMY BOCHPHSITHIO MaTEMaTUYECKHUX
00BEKTOB, 3a/1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTEl HAYYHOTO MO3HAHMUS:

OpUEHTAIIMEH B JCITEIHPHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M 0O0IIecTBa, TMOHUMaHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YelOBEYECKOW eATEeTbHOCTH, JITAaloB €€ pPa3BUTHS W
3HAYMMOCTH JIJIsI Pa3BUTHS [IUBUIIN3AIIMN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOH KakK CpEJICTBOM IIO3HAHUSI MHpA, OBJIAJICHUEM HaBBIKAMU HCCIIEIOBATEIHCKON
NesTeTbHOCTH;

6) pusmyeckoro  BoCHUTaHUsl, (POPMHUPOBAHUS  KYJIbTYPbI  3J0pPOBbA W
IMOIUOHAIBLHOTO 0JIArONOJIYYMSI:

TOTOBHOCTBIO TPUMEHSTh MAaTeMAaTHUYECKHE 3HAHUS B HMHTEPECAax CBOETO 370POBBS,
BEJICHUS 37J0POBOTO 00pasa >KM3HHU (3I0pOBOE MHUTAHKE, COATAHCHPOBAHHBIM PEKUM 3aHSATUN U
OT/IbIXa, pEryisapHas (Qu3nueckass aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HABBIKA PEQIICKCHH,
MIPU3HAHUEM CBOETO MpaBa Ha OITMOKY M TAKOTO )K€ MpaBa JPYyroro 4eI0BeKa;

7) 3K0JI0rH4eCcKOro BOCIIHTAHHUS:

OpHUEHTAIMEe Ha MPUMEHEHHE MAaTeMAaTHYEeCKUX 3HAHWUU JUIs pelIeHus 3aJad B 00JacTu
COXPAHHOCTH OKPYKAIOIIEH Ccpefpl, TUIAHUPOBAHUS TIOCTYNKOB W OIIGHKH HMX BO3MOXHBIX
MOCJIC/ICTBHM JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM TJI00aTBbHOTO XapaKTepa JKOJOTUYECKHUX
mpoOJIeM U TyTeH UX PEIICHHUS;

8) amanTauuu K H3MEHSIOIHUMCS YCJIOBUSIM COIHAIbHOI M MPUPOIHON Cpe/bl:

TOTOBHOCTBIO K JIEHCTBHSIM B YCIIOBHUSIX HEOMPEIEIEHHOCTH, TTOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPaKTUUECKYIO JIeITeIbHOCTh, B TOM YHCJIE YMEHHUE YYUTHCS Y JAPYTHUX
Jro/iel, mpuoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIC 3HAHMSI, HABBIKM W KOMIIETCHITUN U3
OTIBITA JIPYTHUX;



HEOOXOUMOCTBIO B (OPMHUPOBAHWU HOBBIX 3HAHHH, (OPMYIUPOBATH WJACU, MOHSTHS,
TUTOTE3bl 00 00BEKTaxX U SBICHUSX, B TOM YHUCIIC paHee HEH3BECTHBIX, OCO3HABATH NEHUIUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, IJIAHUPOBAThH CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYalMlO, BOCIHPUHMMATh CTPECCOBYIO
CUTYyaIlMI0 KaK BbI30B, TPEOYIOIIUN KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMBIC PEIICHUS U
neicTBus, GOPMYITUPOBATEH U OIEHUBATH PUCKH U TIOCTEACTBUS, (HOPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbpraTe ocBOEHHs MporpaMMbl MO MaTEMaTHKE Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpaszoBanusi y oOydyaromerocs OyayT chOpMHPOBAaHBI MeTaNpeaMeTHbIE Pe3yJbTaThl,
XapaKTePU3YIOIIMECs  OBJIQJICHUEM  YHUBEPCAIbHBIMU  TO3HABATEIbHBIMU  JICUCTBUSIMH,
YHUBEPCAIBHBIMM KOMMYHMKATUBHBIMU JCHCTBUSIMU M YHUBEPCAJIbHBIMU PErYJISITUBHBIMU
JICUCTBUSIMU.

Ilo3naBaTe/bHBbIE YHHBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble Jornyeckue aecTBU:

BBISIBJIATH M XapaKTEpU30BaTh CYIICCTBEHHBIE MPU3HAKM MAaTEMaTUYECKHX OOBEKTOB,
MOHSTHI, OTHOIICHUHA MEXIy TMOHATUSAMHU, (POPMYIUPOBATH OINPEACICHUS TOHSATHUH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKANWUA, OCHOBAHUSA JUIsI 000OIIeHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBATh M MPEOoOpPa3OBHIBATH CYXKJICHUS: YTBEPIUTEIbHBIC U
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

BBISIBJIAT MaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IMPOTHBOpEYHs B (hakTax,
JNAHHBIX, HAONIOJCHUSIX W  YTBEPXKACHHUSAX, TNpemjaraTb KPUTEPUU IS BBIABJICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMI;

JienaTh BBIBOJBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, ICAYKTHBHBIX W WHIYKTHUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPXKIEHUU (TIPSIMbIE U OT MPOTUBHOTO),
MPOBOJMTHh  CAMOCTOSATEIBHO  JIOKA3aTeIhCTBA MAaTEMATHYECKUX  (DAKTOB, BBICTpAUBATh
apryMeHTallli0, TPUBOJAUTh MPUMEPHI U KOHTPIPUMEPHI, MPUMEHITH METOJ MaTeMaTHYECKOMN
WHIYKIIMH, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHHUS;

BBHIOMpPATh CIOCOO pelieHus y4dyeOHOW 3amaun  (CpaBHMBATh HECKOJIBKO BapHUaHTOB
pelieHusi, BBHIOMpATh HamboJee TMOAXOMANIMN C y4E€TOM CaMOCTOSITEILHO BBIIEIEHHBIX
KpUTEPHUEB).

ba3oBble ucciienoBare/ibCKue AeiCTBUSA:

HCIIOJIH30BaTh BOMPOCH! KaK MCCIEIOBATEIHCKAN HHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIPOCHI, (UKCUPYIOILIHE TPOTUBOPEUHE, MPOOIIEMY, CAMOCTOSATEIHFHO YCTAaHABIMBATH HCKOMOE
U JaHHOe, (OpMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO TTO3UIIUI0, MHEHHE;

MIPOBOJIUTH O CAMOCTOATENIBHO COCTABJICHHOMY IUTAHY SKCIIEPUMEHT, MCCIIEIOBAHHUE TIO0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4eCcKoro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB MEKTY
co0oii;

CaMOCTOSITENIbHO (POpMYyIMpOBaTh 00OOIIEHNS U BBIBOJIBI TIO Pe3yJbTaTaM MPOBEAEHHOTO
HAOJIOZICHUSI, HCCIICIOBAHUS, JKCIIEPUMEHTa, OIICHHBATh JIOCTOBEPHOCTh MOJTYYEHHBIX
pe3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHUE MPOIECCA, a TAKKE BBIABUTATH MPEANOIOKEHHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBIIATh HEJOCTATOYHOCTh M M30BITOYHOCTH MH(POPMAIINH, JAHHBIX, HEOOXOIUMBIX IS
pEIICHUS 3a1a4H;

BBIOMPATh, AHAIM3UPOBATH, CHUCTEMATH3UPOBATh WM HMHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IUYHBIX BUJIOB U (hOPM MPECTABICHNUS,

BBIOMpATh (hopMy TpeacTaBieHUS WHPOPMAIMH W WLTIOCTPUPOBATH pEIIaeMbIe 3a/1auu
cXeMaMHu, JuarpaMMaMu, HHOW TpauKoil 1 MX KOMOWHAIIUSIMH;

OIICHWBATh  HANEKHOCTH  HWHOOPMAIMKM  TIO0  KPUTEPHUSAM, TPEMIOKCHHBIM WU
c(hopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIC 1eliCTBUA:



BOCIIPUHUMATH U (HOPMYIUPOBATH CYXKICHHS B COOTBETCTBHUU C YCIOBHUSIMU M IEISIMH
oOIIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHS B YCTHBIX U MUCHMEHHBIX
TEKCTaxX, JaBaTh IMOSCHEHUS IO XOAY peHICHHs 3a/Ja4l, KOMMEHTHPOBATh TOTYYCHHBIN
pe3yIbTarT;

B X0Jie¢ OOCYKIEHUS 3aJ[aBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMON TEMbI, MPOOIIEMBI,
pelaeMoil 3a/1auu, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA MOWCK PEIICHHS, COTOCTABISTh CBOU
CYXKICHHS C CYKIEHUSMHU JPYTMX YYaCTHUKOB JMajora, OOHapyXHBaTh Pa3jIMude U CXOJICTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

MPENICTABIISITh PE3YNIbTAThl PEIICHUs 3aJa4d, JKCIEPUMEHTa, WCCIEIOBAaHUS, MPOCKTa,
CaMOCTOSITENILHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C Yy4ETOM 3aJad MPE3CHTAluu U
0COOCHHOCTEH ay/IuTOPHH;

MOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW Y WHIUBUIAYATBHONW pabOTHI MpH
pelieHnr y4eOHBIX MaTeMaTHYeCKHX 3a7ad, MPUHUMATh IeJIb COBMECTHOW JESITeTbHOCTH,
TUTAHUPOBATh OPTraHU3alMI0 COBMECTHOW PabOThI, paclpeeNsiTh BUABI padoT, JOrOBAPUBATHCS,
00CcyX1aTh MPOIECC U Pe3yJbTaT padoThl, 0000aTh MHCHHS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIMIOBBIX (popmax paboThl (0OCYXIeHUs, OOMEH MHEHHMA, «MO3TOBBIC
IITYPMBD» W HHBIC); BBIMOJIHATH CBOK YacTh PabOThl U KOOPJUHUPOBATH CBOM JICHCTBUS C
JIPYTHMH YICHAMH KOMAHJbI, OIICHWBAaTh KAa4eCTBO pe3yjbTaTa M KadyeCTBO CBOETO BKIAJa B
00mIHMil pe3ysbTar o KpUTepusiM, CHOpMYJIMPOBAHHBIM YIYACTHHKAMU B3aUMOJICHCTBUS.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE yUeOHbIE 1eiiCTBUS

Camoopranu3amnus:

BBISIBJISITH  MPOOJIEMBI  JIJIT  PEHICHHWS] B JKU3HEHHBIX M y4EOHBIX  CHUTYaIHSX,
OPUEHTHPOBATHCS B PA3JIMYHBIX MMOAX0aX MPUHSITHS pelieHud (MHANBUIYaTbHOE, TPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH, AITOPUTM PELICHUS 3a7a4u (UK €ro 4acTh), BEIOMpATh
croco0 pemeHuss ¢ Y4ETOM MMEIOUIUXCS PECYypcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUM ¢ YIETOM HOBOW MH(OpMaIUu.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJJIEKT:

BIIAJICTh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TpoIlecca U pe3yJbTara peuieHus
MaTeMaTUYeCKOU 3a/1auu, CAMOMOTHUBAIIUU U PE(PIICKCUU;

NPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH NpPH DPEIICHUM 33Ja4H, BHOCUTH
KOPPEKTUBBI B JIEATETbHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, HAWJIEHHBIX OIIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pPE3yibTaTa JACSITEIBHOCTU TOCTABIEHHOW IEMH W YCJIOBUSIM,
OOBSCHATH MPUYUHBI JTOCTUKEHUS WA HEJOCTHUKEHUS 1IeJIU, HAXOAUTh OMUOKY, TaBaTh OILICHKY
MpUOOPETEHHOMY OTIBITY;

BBIPOKATh DMOLMHM TIPU M3YYCHHH MATEMaTHYECKUX OOBEKTOB W (DaKTOB, 1aBaTh
HMOIIMOHAIIBHYIO OIEHKY PEIICHUS 3aauH.

HNPEIMETHBIE PE3YJIBTATHI

K xoHmy oOydenusi B 7 KJacce OOyJarOmUCS TIONYYUT CIEAYIOMHUE TPEAMETHBIC
PE3yIIbTATHI:

Pacnio3naBate M3ydeHHBIE TEOMETPUYECKUE (PUTYPBI, OMNPENENsATh UX B3aUMHOE
pacrnoyiokeHue, u300pakaTb TeOMETpUUYECKHe (DUTYpPBI, BBINOIHATH YEPTEKHU IO YCIOBHUIO
3a1a4un. I/I3M€p${TI) JIMHENHBIE U YIJI0BBIC BCJIIMYHMHBI. Pemrate 3ala4y Ha BBIYUCIICHUC IJIUH
OTPE3KOB U BCJIMYHH YIJIOB.

JlenaTe NpUKHUIKY WM OUEHKY JIMHEHWHBIX W YIJIOBBIX BEJIMYUH MPEIMETOB B peaJbHOU
KU3HHU, PA3MEpPOB MPUPOIHBIX OOBEKTOB. PazmuyaTh pasmepbl 3TUX OOBEKTOB IO TOPSIKY
BCIIMYHNHBI.

CTpOoUTh YEPTEKHU K TEOMETPUUECKUM 3a7a4aM.

ITonw30BaThCs Npu3HaKkaMu pPaBCHCTBa TPCYTOJIBbHUKOB, HWCIIOJIB30BATh IIPU3HAKHU U
CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIHHUKOB MPH PEIICHUN 3a/1a4.

[TpoBOUTE JTOTHUECKHE PACCYKICHHS C HCIIOIb30BAHHEM I'€OMETPHUECKUX TEOPEM.

ITonw30BaThCs IpU3HaKaMH paBCHCTBA IMPAMOYI'OJBHBIX TPCYIrOoJbHHUKOB, CBOMCTBOM
MEJIMaHbl, TPOBEAEHHOW K THUIIOTEHY3€ MPSIMOYTrOJIbHOIO TPEYroJbHUKA, B PEHICHUH
TEOMETPHYCCKHX 3aJ1ad.




OnpenensiTh MapauIeNbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPBIE 00pazyeT ¢ HUMH
cekymas. Onpeaenarb NapajyIeIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHUNM OT TOYEK
OJHOM IPSAMOM 10 TOYEK APYrOil IPSMOK.

Pemate 3a1aun Ha KjeTyaTon Oymare.

[TpoBOAWTHh BBIYUCIICHUS W HAXOJUTh YHCIOBbIE W OYKBCHHBIC 3HAYCHUS YIJIOB B
FeOMETPUYECKUX  3aJa4yaX C  HCIOJb30BAHUEM CYMMBbI  YIJIOB  TPEYrOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWMCTB YTJIOB, OOpa30BaHHBIX IPH IMEPECCUYCHUU IBYX MapaUIeTbHBIX
MPSAMBIX CEKYIlel. PemaTh npakTruyeckue 3aaui Ha HaX0KJAEHUE YTIIOB.

Biagers monsrtrem reoMerpuyeckoro mecra touek (I'MT). Omnpenenstb OHCCEKTpPHUCY
yIila ¥ CEPEIMHHBIM TMEPHECHAMKYJSIP K OTPE3Ky KaK TIeOMETPUYECKHME MECTa TOYEK.
[Tonp3oBaTbest moHsATHEM TeoMmeTpudeckoro wecta Ttouek (I'MT) mnpu  nmokaszaTenbcTBe
F€OMETPUYECKUX YTBEPKACHUIN U MPU PELICHUH 3a7a4.

DopmMyJIMPOBATh OINPEACIECHUS] OKPYKHOCTH M KpPyra, XOpAbl U JHAMETPA OKPYNKHOCTH,
YBEPEHHO BJIAJIETh MX CBOWCTBAMH. YMETh JOKa3blBaTb M IPUMEHSATH 3TH CBOWMCTBA MPHU
pELIEHNUH 3a]1a4.

Brnanerp moHsATHEM ONMCAaHHOW OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh HaXOJHUTh €€
neHTp. Jloka3piBaTh M HCIOJIB30BaTh (DAaKTHI O TOM, YTO OHMCCEKTPUCHI YIJIOB TPEYTOJbHHKA
MEPECEKAIOTC B OJHOM TOYKE, U O TOM, YTO CEPEAMHHBIE NEPHEHIUKYIAPbl K CTOPOHAM
TPEYTOJbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnagers nmoHATMEM ~KacaTE€IbHOW K  OKPY)KHOCTH, IIOJb30BaTbCd TEOPEMOU O
MEPIECHANKYJSIPHOCTH KacaTeJIbHOM M paauyca, NPOBEAEHHOIO K TOUKEe KacaHus. Jloka3pIBaTh
PaBEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, TPOBEAEHHBIX U3 OJHOM TOYKH, U IIPUMEHSTH
3TO B PEUIEHUH F'€OMETPUYECKHUX 3aadu.

Jloka3plBaTh M NPUMEHATh NPOCTEUIINE TE€OMETPUUYECKHE HEPABEHCTBA, NMOHUMATh HX
MPAKTUYECKUI CMBICI.

[TIpoBOAUTH OCHOBHBIE T€OMETPUUECKHE MMOCTPOEHHUS C TOMOILBIO LIUPKYJIS U JIMHEHKH.

K koHmy oOvueHus B 8 KJiacce OOyJaIOIMMICSA IIOJYYHUT CICAYIOIIUE IPEIMETHBIC
pEe3yIbTaThI:

Pacnio3naBath OCHOBHBIC BUBI YETHIPEXYTOJBHUKOB, WX 3JEMEHTHI, MOJIb30BAThCA HX
CBOWMCTBAaMHM MpPHU PEIICHUU TEOMETPUUYECKUX 3ajady. Pasznmnuare NpU3HAKU U CBOMCTBA
napajuiejorpaMmma, pomOa M MPsSMOYTOJIbHUKA, JOKA3bIBaTh WX M YBEPEHHO IMPUMEHSTH IMPHU
PEIICHUH TEOMETPUIECKUX 3a71a4.

Hcrnonb30BaTh CBOMCTBA TOYKM IEpECEUCHUs] MEIUaH TPeyrojbHUKa (IIEeHTpa Macc) B
pelIeHUN 3a/1a4.

Bnaners nmonaTuem cpenHel TUHUW TPEYTrOJIbHUKA W Tpamneluu, MPUMEHATh UX CBOWCTBA
NpU  pEIICHUH TeoMeTpuYecKux 3amad. Mcmonmb3oBaTh Teopemy Dameca u TeopeMy o
MIPOTIOPIMOHAIBHBIX OTPE3KaX, MPUMEHATh UX JJI PEIICHUS TPAKTUYECKUX 3a]1a4.

Pacnio3naBath 1EeHTpaIbHO-CUMMETPUYHBIE (PUTYPBI U HCIIOIB30BaTh UX CBOMCTBA TPHU
pelIeHUN 3a/1a4.

Brnamers  moHsTHsAMHU  TOAOOMsA  TPEYroJIbHUKOB,  kod(duimenta  moaodus,
COOTBETCTBEHHBIX JJIEMEHTOB TOJOOHBIX TpPEyroibHUKOB. lMmeTep mpencraBieHue o
npeoOpa3oBaHuKM TON00MS U O MOM0OHBIX (urypax. [lonp3oBaThes NpU3HAKAMHU TOA00US
TPEYTrOJIbHUKOB TIPH PEIICHUH TeOMETpUUYeCKuX 3anad. Jloka3piBaTh U MPUMEHSTH OTHOUIECHUS
MPOMOPIMOHAIIBHOCTA B MPSIMOYTOJIbHBIX — TpeyrojibHUKax. [IpumeHars momobue B
MPaKTUYECKHX 3a/1avyax.

BeiBomuTh W UWCMONB30BaTh MpocTediue (GopMynabl Uisl TIIOMATd  TPEYroIbHUKA,
mapajiesiorpaMma, pomba W Tpanenud. BeMMUCIATh (pa3IWYHBIMH CITOCOOAMH) TUIOIIAIb
TPEYroJIbHUKa W  IUIONIAJIM  MHOTOYTOJBHBIX  Guryp (Moiab3ysiach, TJe HE0OXOIUMO,
KaJIbKYJATOPOM). 3HATh OTHOIICHHUE TIJIOMAeH MOJOOHBIX (UTYp U MPUMEHSTh MPU PEUICHUN
3anad. [[puMeHsATh TOTydeHHBIE YMEHUS B MPAKTHYECKUX 3aa9ax.

[Tonmp3oBatbes Teopemoit [ludaropa s pemeHuss TEOMETPUUECKHX W MPAKTUUECKHX
3amad. CTpOUTh MaTeMaTHYECKYI0 MOJIENb B MPAKTHYECKUX 3a7adax, CaMOCTOSTEIHHO JIeNaTh
4epTEX U HAXOIUTh COOTBETCTBYIOIIUE JIJTUHEI.

BrnaneTs TOHSATHEM BIHCAHHOTO W IIEHTPAJBHOTO yIja, yrjla MEXAy KacaTellbHOW u
XOpJOW, ONHUCAHHOM M BIUCAHHOW OKPYXHOCTH TPEYTOJbHHKA W YEThIPEXYTOJbHUKA,
MIPUMEHSTH UX CBOMCTBA MIPH PEIICHUH 3a/1a4.




[TpuMeHsTh TONyYEeHHBIC 3HAHWS Ha MPAKTUKE — CTPOUTh MATEMaTHYECKUE MOJIETH IS
3a/1a4 peaqbHOU )KU3HU U MTPOBOANTH COOTBETCTBYIONIUE BEIYUCIICHUS C TPUMEHEHHEM TO00uS
U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXOIUMO, KATBKYIITOPOM).

K konny oOydeHus B9 kJjacce oOyJarOImIUNACS TOIYYUT CICAYIONIUE MPEAMETHBIC
pEe3yJIbTaThI:

3HAaTh TPUTOHOMETPHUYECKHE (DYHKIMU OCTPBIX YIJIOB, YMETh HAXOIHUTh C WX MOMOIIBIO
pa3MyHble  AJEMEHThl  MPSIMOYTOJIbHOIO  TPEYroJibHUKA  («PEIICHHE  MPSMOYTOJIbHBIX
TPEYTOJIHHUKOBY). HaXxoauTh (C MOMOIIBI0 KAIBKYISITOPA) IJIUHBI U YTIbI JJIS HETAOIUYHBIX
3HAYEHUU.

[Tonb30BaTbest (hopMysIaMu MIPUBEACHUS U OCHOBHBIM TPUTOHOMETPHYECKUM TOXKIECTBOM
JUISL HAXOXKIEHUS COOTHOIEHUM MEXAY TPUTOHOMETPUUECKUMHU BEJTMYMHAMHU.

Jloka3pIBaTh TEOpPEMY CHUHYCOB M TE€OPEMY KOCHUHYCOB, IPUMEHSTH UX JUIS HAXOXKIACHUS
pPa3IMYHBIX  BJIEMEHTOB TPEYroJIbHUKA («PEIICHHE TPEYroJbHUKOBY), TMpPU  PEUICHUU
reoMeTpUYECKuX 3a/1a4. [I[puMeHSTh MOJyYeHHbIE 3HAHUS [IPU PELIEHUH PAKTUYECKUX 3a]1a4.

[IprMeHATh TPUTOHOMETPUIO B 3aJa4aX HA HAXOXKIAECHUE IUIOLIAJN, BBIBOJUTH U BIAAETh
TPUTOHOMETPUYECKUMU (POpMYyJIaMu ISl TUUIOIIAIM TPEYroJIbHUKA, MapajuiesiorpaMma, pomoa,
Tparenuu, BHIBOJAWTh W MPUMEHATh hopmyny ['epona u dopmymmy uIsi TUTONIAIN BBITYKIIOTO
YETBIPEXYTOJIbHUKA.

WNmetp npeacTaBiaeHUE O TOMOTETHUH, TPUMEHSTH B MPAKTUUECKUX CUTYAITUsX.

Hcnonw3oBath Teopembl UeBbl 1 MeHemasi Ipy pelieHrH 3a/1ad.

Hcrnonb30BaTh TEOpEMbl O BIIMCAHHBIX YIJIAaX, YIJIAX MEXAY XOpAaMH (CEKYIIUMHU) U yTIie
MEXK/]1y KacaTeJIbHOW U XOPAOUW IIPU PEIIEHUH I'€OMETPUUYECKUX 3a/1a4. /JJoka3bIBaTh U MPUMEHSTh
TEOPEMBI O MPOU3BEICHUU OTPE3KOB XOPA, O MPOU3BEAEHUU OTPE3KOB CEKYIIHMX, O KBaapaTe
KacaTeJIbHOM.

Brnaners moHATHEM KOOpAMHAT HA IUIOCKOCTH, PabOTaTh C ypaBHEHHWEM IMPSAMOW Ha
TUIOCKOCTH. BlajieTh MOHSATUSMHU YTIIOBOTO KO3 duImenTa u cBOOOHOTO YieHa, TOHUMATh UX
TEOMETPHYSCKANM CMBICT W CBSI3b YIJIOBOTO KO3 (UIMEHTa C BO3PACTAHHEM U YOBIBAHHUEM
TUHEHHOW  (QYHKUMM. YMETh pemarb METOJOM KOOpPJAWHAT 3aJadyd, CBSI3aHHBIE C
MapaJuIeIbHOCTBIO U MEPHEHANKYISIPHOCTBIO TPSAMBIX, NIEPECEUEHUEM MPSAMbBIX, HAX0XKICHUEM
TOYEK MEPECEUCHUS.

BeiBoauTh M BIAAETh YpPaBHEHHUEM OKPYXKHOCTU. MCrmonb30BaTh METOJ KOOPAMHAT IS
HAXOXKJICHUS MepeceYeHU OKPYKHOCTEH U psiMbIX. BrageTs hopmynamMu pacCTOSIHUSI OT TOUKU
JI0 TIPSIMOM, TIJTOIIAIM MapauiesiorpaMMa B KOOpJIMHATAX, UMETh MOHATHE 00 OPUEHTUPOBAHHON
mromaan. [loap30BaThCcsi METOIOM KOOPAMHAT HA IIOCKOCTH, MPUMEHSTh €ro MpH PEUICHUU
TEOMETPUUYECKUX U TPAKTUYECKUX 3amad. [IpuMeHATh METOJ KOOpAMHAT B MPAKTHKO-
OPUEHTHUPOBAHHBIX FTEOMETPUUYECKUX 3aa4ax.

Bnaners monsiTueM BeKkTOpa. YMETh CKJIAIbIBaTh M BBIUMTATH BEKTOPBI, YMHOXAaTh Ha
YUCIIO, BJIAJIETh MPAaBWIAMU TPEYroJibHUKAa W Mapajuiesorpamma. BrageTte mnpakTHYeCKUMHU
MHTEPIPETAUSAMA BEKTOPOB. YBEPEHHO IOJb30BaThCAd KOOpJIMHATAMU BEKTOpa. Braners
CJI0’)KEHUEM U BBIYMTAHUEM BEKTOPOB, YMHOKEHHUEM BEKTOPA HA YHUCIIO B KOOpIMHATAX.

Nmets mpencraBienne o Oasuce (Ha TUIOCKOCTH). PackiagsiBaTh BEKTOpPHI MO Oaswmcy.
PackianpiBath  BEKTOpPBI CHJI € TIOMOIIBIO TMPOEUUPOBAHUS W  TPUTOHOMETPUUYECKUX
cooTHoIIeHUH. [IpuMeHSATh OJTy4eHHBIC 3HAHUS B TPOCTEUIINX (PU3MUECKUX 3aadax.

BrnaneTs noHsATHEM CKaJISPHOTO MPOU3BEACHUS BEKTOPOB, TIOHUMATh €r0 Fr€OMETPUUECKUI
CMBICI U YBEPEHHO TIOJIb30BAaThCS €ro BBIPAKEHHEM B JCKAPTOBBIX KOOpJAWHATAX. 3HATH
JTUCTPUOYTUBHOCTh CKAJIIPHOTO TPOU3BEICHHS U €ro CBs3h C MpoenupoBaHueM. [IpumeHsTh
CKaJISIPHOE MTPOM3BEJCHNUE BEKTOPOB /I HAXOXKJACHUS IJIMH M yriaoB. PemaTe reoMeTpuyeckue
3a7la4d ¢ TIOMONIBIO CKAJIPHOTO MPOM3BEIACHHs. FCnonb30BaTh CKAIAPHOE MPOU3BEIACHUE
BEKTOPOB B alreOpandeckux U GU3NIECKUX 3aavax.

BrnaneTs MOHATHAME TPAaBHJIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH, JUTHHBI TyTH
OKPYKHOCTH W PaJUaHHOW MEpPBI YIJIa, BBIUUCIATH IJIOMIAAb Kpyra v ero yacreu. [lonumars
CMbICT yKcia 7. [IpuMEeHsTh MOydYeHHbIE YMEHHUS MPHU PEUICHUH MPAKTUYECKUX 3a7ad. 3HATh
HUCTOPHUUYECKHUE CBEACHUS 00 M3MEPEHHUH JITTUHBI OKPY>KHOCTHU U TIJIOIIAIN KpyTa.

NmeTtp mpencraBiieHHEe O MpPeoOpa3oBaHWUU IUIOCKOCTH, O JBMXKEHUAX. Haxomutb ocw,
HEHTPbl CUMMETpHH (Uryp, LEHTPHl TOBOPOTA, HAXOJAUTH KOMIIO3HUIIMH MPOCTEHIINX

npeoOpazoBaHuil. [IpuMeHATh ABMKEHUS IJIOCKOCTH MPU PELIEHUH T€OMETPUUECKHX 3aj1au.




[TpuMeHATh MOJIyYEHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMAaTHYECKHUE MOJAEIHU JUIS
3aJa4 peajbHOU KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS C IPUMEHEHNUEM MTOA00MS
Y TPUTOHOMETPUYECKUX (PYHKIUH (TI0Ib3YACh, 1€ HEOOX0AUMO, KAJIbKYJISITOPOM).

TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Ne HaunmeHoBaHue pa3/iesioB U TEM IIPOrpaMMbl KosngectBo yacoB
n/n Bcero | Konrponsnsle | IIpakTtuyeckue
paboThI paboThI
1 Havana reomerpuu. Ilpocreiiine reomerpuyeckue 28 1
¢burypsl u ux cBoiicTa. MizMepeHue reoMeTpu4eckux
BEJIMYHH
2 TpeyroabHUKN 19 1
3 [TapannensHocTs. CymMmma yrioB MHOTOYTOJIBHHKA 15 1
4 [IpssMOyTOJIbHBIE TPEYTOJIBHUKN 7
5 I'eomeTpryecKkre HEpaBeHCTBA 5 1
6 OxkpyxHocTh. ['eoMeTpruUueckre MecTa TOUCK. 18 1
ITocTpoeHus ¢ MOMOUIBIO LUPKYJIS U TMHEHKU
7 [ToBTOpeHme, 00001mEeHNe, CHCTEMAaTH3AIUs 3HAHUHT 10 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
8 KVIACC
Ne HanmenoBanue pa3neinoB 1 TeEM IpOrpamMmsl KonnyecTBo yacos
n/n Bcero | KonTponbHbie [TpakTuyeckue
paboThI paboThI
1 UeTbIpEXYroJIbHUKH 22 1
2 IToxoOue 16 1
3 ITnomane 16 1
4 Teopema IIudaropa n Hauasia TPUTOHOMETPUHU 18 1
) VYTI1bl ¥ 4eTBIPEXYTOIBHUKH, CBA3aHHbIE C 20 1
OKPY>KHOCTBIO
6 IToBTOpenue, 0600IIeHNE, CHCTEMaTH3allMsl 3HAHUN 10 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
9 KJIACC
Ne HaumeHnoBaHue pa3zienoB U TeM KonngecTBo yacoB
n/m POrpaMMBbl Bcero KonTposbhbie [IpakTrueckue
paboTHI paboTHI
1 Pemenue TpeyroiabHIUKOB 22 1
2 ITooOue TpeyroJbHUKOB 12 1
3 MeTo]1 KOOpAHHAT 10 1
4 BekTopsl 20 1
5 JUIHa OKPY>KHOCTH M IIJIOLIa/Ib Kpyra 16 1
6 JIBVMOKCHHS TITIOCKOCTH 10
7 [ToBTOpenue, 060061IeHNE, 12 1
cUCTEMaTH3aInsI 3HAaHUH
OBLIEE KOJIMYECTBO YACOB I1O 102 6 0
ITPOIT'PAMME

ITOYPOYHOE IIVTAHUPOBAHHUE
7 KUIIACC




No Tema ypoka KomnuectBo yacoB
n/n Bceero | Konrtponsnble | IlpakTuueckue
paboTHI paboThl

1 Hcropust BOSHUKHOBEHUS U PA3BUTHS T€OMETPUU 1

2 Hauansnelie nouarus reomerpun. Todka, npsmas, 1
OTpPE30K, JIy4

3 Hauansnele nousarus reomerpun. Todka, npsmas, 1
OTpPE30K, JIy4

4 [TonsTHe 06 akcroMe, TeopeMe, T0Ka3aTeIbCTBE, 1
OIIpeJIeJIEHUH, CBOMCTBE, IPU3HAKE

) B3aumHoe pacrosnoxeHue Touek Ha IpsIMOH. 1
W3mepeHue JUIMHBI OTpe3Ka, pPaCCTOSTHUE MEXTY
TOYKaMH

6 B3anMHoe pacnonoxkeHne TOYeK Ha IPSIMOM. 1
W3mepeHue JUIMHBI OTPe3Ka, pacCTOSTHUE MEXTY
TOYKAMHU

7 B3aumMHoe pacronioxkeHre ToYeK Ha IpSIMO. 1
W3mepenue UITMHBI OTpe3Ka, PaCCTOSTHUE MEXITY
TOYKaMHU

8 [Tonynnockocts u yroi. Bunel yrios. M3mepenue 1
BEJIMYMH YIJIOB

9 [Tonynnockocts u yroia. Bunel yrios. U3mepenue 1
BEJIMYMH YIJIOB

10 [Tonynnockocts u yroia. Bunel yrios. M3mepenue 1
BEJIMYMH YIJIOB

11 Beprukanbhable n cMexHbIe yribl. [lapainensHble 1
U MIepIeHIUKYJISIPHbIE IPSMbIe

12 Beptukanbabie U cMexkHbIe yribl. [lapamiensHbie 1
U TIepIeHIUKYJISIPHbIE IPSIMBbIe

13 Beprukanbsable U cMexkHbIe yribl. [lapamiensHble 1
Y TIEPICHTUKYIISIPHBIC IPSIMbIE

14 Beprukanbsabie U cMexkHbIe yribl. [lapamiensHble 1
Y TIEPICHIUKYJISIPHBIC IPSIMbIE

15 Beprukanbsable U cMexkHbIe yribl. [lapamiensHble 1
Y TIEPICHTUKYJISIPHBIEC IPSIMbIE

16 buccekrpuca yria 1

17 buccekrpuca yria 1

18 buccekrpuca yria 1

19 Jlomanas. Buapl momanbix. [IauHa ToMaHOM 1

20 Jlomanas. Buzpl tomanbix. J[mMHA TOMaHON 1

21 MHuoroyroiasHuKH. [lepuMeTp MHOTOyroJapHUKA. 1
[ToHsATHE O BBITYKIBIX H HEBBITYKIIBIX
MHOT'OYTOJIbHUKaX

22 MHuoroyroiasHuKH. [lepuMeTp MHOTOYroJIbHUKA. 1
[ToHsATHE O BBIMYKIIBIX M HEBBITYKJIBIX
MHOTOYTOJTEHUKAX

23 MHoroyroiasHuKU. [lepuMeTp MHOTOyroJapHUKA. 1
[ToHsATHE O BBITYKIBIX H HEBBITYKIIBIX
MHOT'OYTOJIbHUKaX

24 MHoroyronsHukH. [lepuMerp MHOTOyroJIbHUKA. 1

Ilonstue o BBIITYKJIBIX 1 HCBBITYKJIBIX




MHOTI'OYT'OJIbHUKAX

25 MHoroyronsHuky. [IepuMerp MHOTOyroJIbHUKA. 1
[ToHsATHE O BBIMYKIIBIX U HEBBITYKJIBIX
MHOTOYTOJIbHUKAX

26 WNHCTpyMEHTHI 7151 M3MEPEHUN U TTOCTPOSHUN 1

27 WMHCTpyMEHTBI U1 U3BMEPEHUN U TOCTPOCHUN 1

28 Kontposbnas padora mo teme "Hauana 1
reomerpun. IIpocreiimme reomeTpuyeckue
¢burypsl u ux cBorictBa. I3mepenue
reoMeTpuueckux ¢uryp"”

29 Menuana, OMCCEKTpHUCa M BBICOTA TPEYTOJIbHUKA 1

30 Menuana, OMCCEKTpHUCa M BBICOTA TPEYTOJIbHUKA 1

31 PaBeHCTBO TPEYTroIbHUKOB 1

32 [TepBbIit 1 BTOpOI IPU3HAKK PAaBEHCTBA 1
TPEYrOJbHUKOB

33 [TepBbIit 1 BTOpOI IPU3HAKK PAaBEHCTBA 1
TPEYTOJbHUKOB

34 [TepBbIit 1 BTOpOI IPU3HAKK PAaBEHCTBA 1
TPEYTOJbHUKOB

35 [TepBbIit 1 BTOpOI IPU3HAKK PAaBEHCTBA 1
TPEYTrOJIbHUKOB

36 [TepBbIit 1 BTOpOI IPU3HAKK PAaBEHCTBA 1
TPEYTOJbHUKOB

37 PaBHOOEIpeHHBIE TPEYTOJIBHUKHN U X CBOWCTBA 1

38 PaBHOOeIpeHHBIE TPEYTOJIBHUKHI U UX CBOWMCTBA 1

39 PaBHOOEIpeHHBIE TPEYTOJILHUKN M UX CBOMCTBA 1

40 [Ipu3nak paBHOOEAPEHHOTO TPEYTOJIbHUKA 1

41 [Ipu3Hak paBHOOEAPEHHOTO TPEYrOJIbHUKA 1

42 Tperuii npru3HAaK paBEeHCTBA TPEYTOJIbHUKOB 1

43 Tperuii npru3HaK paBEeHCTBA TPEYTOJILHUKOB 1

44 Tpernii npru3HaK paBEHCTBA TPEYTOJIBHUKOB 1

45 @urypsl ¢ oceBoil cummerpueil. [Ipumepsr 1
CHMMETPHHU B OKPYKAIOIIEM MHPE

46 @urypsl ¢ oceBoil cummerpueil. [Ipumepsr 1
CHMMETPHHU B OKPYKAIOIIEM MHPE

47 KonTtposnbHas padorta no reme "TpeyroabHUKH" 1

48 [TapannenbHOCTh TPSIMBIX 1

49 CpolicTBa M NPU3HAKU NAPAJUIEIBHBIX IPSIMbBIX 1

50 CpolicTBa M NPU3HAKU MAPAJUIEIBHBIX IPSIMBIX 1

o1 CBolicTBa M NPU3HAKU MapAJUIEIbHBIX TPSIMBIX 1

52 CBolicTBa M NPU3HAKH NAPAJUIEIBHBIX IPSIMBIX 1

53 CBolicTBa M NPU3HAKH NMAPAIUIEIBHBIX MPSMBIX 1

54 CBolicTBa M NPU3HAKU NAPAJUIEIBHBIX IPSIMBIX 1

55 CyMMa yTJI0B TPEyroJIbHIKA 1

56 CymMa yTJIOB TPEYroJIbHUKA 1

57 BHelHue yriel TpeyrojabHUKa 1

58 BHemHue yriiel TpeyrojabHHAKa 1

59 CymMa BHYTPEHHHX YIVIOB MHOTOYT'OJIbHUKA U 1
CyMMa BHEUTHHX YTJIOB BBITYKJIOTO
MHOT'OYTOJIbHUKA

60 CyMMa BHYTPEHHUX YIJIOB MHOTOYTOJIbHHUKA U 1




CyMMa BHCIIHUX YTIJIOB BBIITYKJIIOT'O
MHOT'OYT'OJIbHUKA

61 CyMMa BHYTPEHHHUX YIJIOB MHOTOYT'OJIbHUKA U 1
CyMMa BHEUIHHUX YTJIOB BBIITYKJIOTO
MHOT'OYTOJIbHUKA

62 KonTponbnas padota mo Teme "TlapamiensHOCTb. 1
CyMmMma yriioB MHOTOYTOJIbHUKA"

63 [Tpu3Haku paBeHCTBA MPSMOYTOJIBHBIX 1
TPEYroJbHUKOB

64 IIpu3Haku paBeHCTBA MPSAMOYTOJIBHBIX 1
TPEYroJbHUKOB

65 [leprieHAMKYIISAp ¥ HAKIOHHAS 1

66 CBoiicTBO MeaMaHbI MPSIMOYTOIBHOTO 1
TPEYToJIbHUKA, IPOBEAEHHOM K TMIIOTEHY3€

67 CBoJiCTBO MeIMaHBbI IPSIMOYTOJIBHOTO 1
TPEYroJIbHUKA, IPOBEJEHHOM K THIIOTEHY3€

68 [IpsiMmoyronbHBIN TPEyroybHUK € yriaoM B 30 1
IpajycoB

69 [IpsiMmoyronbHBIN TPEyroybHUK ¢ yriaoM B 30 1
IpajycoB

70 CooTHoIIEHNS MEX/1y CTOPOHAMU U YIJIaMu 1
TPEyroJibHUKa

71 CooTHoIIEHUS MEX/1y CTOPOHAMU U YIIIaMu 1
TPEyroJibHUKa

72 HepasenctBo Tpeyronbauka. HepaBeHcTBO 0 1
JUIAHE JJOMAHOH

73 HepaBeHcTBO MeX1y EPHIEHAUKYISIPOM U 1
HAaKJIOHHOM. PacCTostHME OT TOYKH 10 IPSIMOi

74 KonrtponsHas paboTta no remMmam 1
"IIpsitMOyTObHBIE TPEYTOJIBHUKH ",
"I'eomeTpuueckue HepaBeHcTBA"

75 OKpY>KHOCTb, XOP/IbI M TUAMETPHI, UX CBOKWCTBA 1

76 OKpy’KHOCTb, XOP/IbI U TUAMETPBI, UX CBONWCTBA 1

77 B3aumHoe pacronoxeHne OKpyKHOCTU U 1
npsiMoil. KacaTtenbHast 1 cexkyIias K OKpY>KHOCTH

78 B3anMHoe pacroniokeHne OKpY>KHOCTH H 1
npsiMoil. KacaTtenbHast 1 cexkyias K OKpY>KHOCTH

79 B3anMHoOe pacronokeHne OKpYKHOCTH H 1
npsiMoil. KacaTtenbHast 1 cexkyias K OKpY>KHOCTH

80 OKpy’KHOCTb, BIIUCAHHAS B YIOJI 1

81 OKpy>XHOCTb, BIIMCAHHAs B yTOJI 1

82 [ToHATHE O TEOMETPUYECKOM MECTE TOUEK. 1
[Tpumepbl reoMeTpUYECKIX MEeCT TOYEK Ha
TJIOCKOCTH

83 [ToHSTHE O TEOMETPUICCKOM MECTE TOYCK. 1
ITpumepbl reoMeTpUYEeCKHX MeCT TOUYEK Ha
TUTIOCKOCTH

84 OnucaHHasi OKPY’KHOCTb TPEYTOJIbHUKA, €€ LIEHTP 1

85 OnucaHHasi OKPY>KHOCTb TPEYTOJIbHUKA, €€ LIEHTP 1

86 MeTtoxa reoMeTpruecKuX MECT TOYEK TPH 1

PCHICHUN I'COMCTPUYICCKUX 3a/1a1




87

MeTtoa reoMeTpuYecKuX MECT TOUEK Mpu
pEelIeHNU T€OMETPUYECKUX 3a1au

88

MeTO,I[ TCOMETPHUICCKUX MECT TOYCK ITPU
PCIICHUN I'COMCTPUYCCKUX 3a/1a4

89

MeTO,I[ TCOMETPHUICCKUX MECT TOYCK ITPU
PCIICHUH I'COMCTPUYCCKUX 3a/1a4

90

O060cHOBaHMS POCTEHUIITUX TOCTPOCHHM, dTAITbI
3aJ1a4M Ha IOCTPOEHUS, PELICHHUE 3a/1a4 Ha
MOCTPOEHUE IUPKYJIEM U JIMHEHKOMN

91

O6ocHOBaHMS TPOCTEHIINX TTOCTPOCHUH, STAITBI
3a/la4¥ Ha IOCTPOCHHUS, PELICHHUE 3a/1a4 Ha
IIOCTPOCHUE LIUPKYIIEM U JIMHEUKOMN

92

Kontponbnas padota mo teme "OKpy>KHOCTb.
I'eomeTrpuueckue mecra Touek. [loctpoenust ¢
MMOMOIIBIO TUPKYJISL U TUHEUKH"

93

[ToBTOpeHue u 06obmeHne. Pemenune 3amay,
WJUTFOCTPUPYIOLIUX CBSI3U MEX]Y Pa3IMUHBIMU
TEMaMH Kypca

94

[ToBTOpeHnue u 06o61eHue. Peenue 3aaay,
WILTFOCTPUPYIOIIUX CBSI3H MEKIY Pa3InYHBIMU
TeMaMH Kypca

95

[ToBTOpenue u o6obmenue. Pemenune 3amay,
WJUTFOCTPUPYIOLIUX CBSI3H MEX]Y Pa3TMUHBIMU
TeMaMH Kypca

96

[ToBTOpenue u o6o61eHue. Peenue 3anay,
WILTFOCTPUPYIOIIUX CBSI3H MEKIY Pa3InYHBIMU
TeMaMH Kypca

97

[ToBTOpenue u o6o6meHue. Pemenue 3amay,
WUTFOCTPUPYIOIINX CBA3ZU MEXKAY Pa3IMIHBIMA
TeMaMH Kypca

98

[ToBTOpenue u o6o61eHue. Pemenue 3aaay,
WUTIOCTPUPYIOIINX CBA3H MEX]y Pa3InIHBIMU
TeMaMH Kypca

99

[ToBTOpenue u o6o6menue. Pemenue 3aaay,
WUTFOCTPUPYIOIINX CBA3ZU MEXKAY Pa3IMIHBIMA
TeMaMH Kypca

100

[ToBTOpenue u obo61eHue. Pemenue 3aaay,
WUTIOCTPUPYIOIINX CBA3H MEX]y Pa3InIHBIMU
TeMaMH Kypca

101

WToroBas koHTpoJIbHAs paboTa

102

[ToBTOpenue u 0606menue. Pemenue 3amay,
WUTFOCTPUPYIOIINX CBA3U MEXKY Pa3IMIHBIMA
TEMaMH Kypca

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

8 KJIACC

[ Ne |

Tema ypoka

KomnunuectBo yacoB




/T Bcero | Kontponbeubie | IlpakTuyeckue
paboThI paboThI

1 [TapannenorpaMM, ero Nnpu3Haku U CBOMCTBA 1

2 [TapannenorpamMm, €ero MprU3HaKku U CBOKMCTBA 1

3 [TapannenorpaMM, ero Npu3HaKU U CBOMCTBA 1

4 [TapannenorpamMm, €ero MpyU3HaKku U CBOKWCTBA 1

5 [TapannenorpaMM, ero Npu3HaKU U CBOMCTBA 1

6 [TpssMmoyroibHUK, pOMO, KBaIpaT, MX MPU3HAKU U 1
CBOMCTBA

7 [IpssMoyronbHUK, pOMO, KBaIpaT, MX MPU3HAKU U 1
CBOMCTBA

8 [TpssMoyronbpHUK, pOMO, KBaipaT, MX MPU3HAKU U 1
CBOMCTBA

9 [IpssMmoyronbHUK, pOMO, KBaipaT, MX MPU3HAKU U 1
CBOMCTBA

10 CpenHsis TuHUS TPEYroJbHUKA 1

11 CpenHsist TMHUS TPEYroJbHUKA 1

12 Tpanenus. PaBHoOeapennas tpamnenus, eé 1
CBOMCTBA U NIPU3HAKHU

13 Tpanenus. PaBHoOeapennas tpamnenus, eé 1
CBOWCTBA U IPU3HAKU

14 IIpssMoyrosbHas Tpamneuus 1

15 Cpenssisi TUHUS Tpaneuu 1

16 Teopema Daneca 1

17 Teopema Daneca 1

18 Teopema 0 IPONOPITMOHATLHBIX OTPE3KaAX 1

19 Teopema 0 IPONOPIIMOHATBLHBIX OTPE3KAX 1

20 ITeHTp Macc TpeyroJbHUKa 1

21 I{eHTpanbHO-cUMMETPUYHBIE QUTYDPBI 1

22 KonrtponbHas pabora no reme 1 1
"YeTplpEXyroabHUKN"

23 [Togo6ue TpeyroJbHUKOB, KOAPPHUIHUEHT Moa00us 1

24 ITonobue TpeyronbHUKOB, KO3 PUIMEeHT noo0us 1

25 [Tpu3Haku no/1001s TPEYTrONbHUKOB 1

26 [Tpu3Haku no100Us TPEYTrOIbHUKOB 1

27 [Tpu3Haku no/1001s TPEYTrONbHUKOB 1

28 ITpu3Haku no100Us TPEYTrOIbHUKOB 1

29 [Tpu3Haku no/1001s TPEYTrOIbHUKOB 1

30 ITpu3Haku no100us TPEYTrOIbHUKOB 1

31 [TpumeHneHre no1o0ust IpH pelIeHun 1
NPaKTUYECKUX 3a/1a4

32 [TpumeHeHne nog00Hs IPU PEeLICHUN 1
NPaKTUIECKHX 3a/1a4

33 [TpumeHeHne Nog00Hs IPU PELICHUN 1
NPaKTUIECKHX 3a/1a4

34 [TpumeHeHne Nog00Hs IPU PELICHUN 1
NPaKTUIECKHX 3a/1a4

35 [TpumeHeHne Nog00Hs IPU PELICHUN 1
NPaKTUIECKHX 3a/1a4

36 [TpumeHeHne nog00Hs IPU PELICHUN 1

MPAKTUYCCKUX 3aaa4




37 Brenenue nonsaTus mpeodpa3zoBaHus MOA00US U 1
noJ00HBIX (pUryp

38 KoHnTtposbHas padora o teme "[logodue" 1

39 [Tonstue momniaau. CBOKHCTBA IUIOMIACH 1
reOMETPUUYECKUX UTyp

40 [Tonsitue mnomaau. CBoicTBa MIIOIAAEH 1
reOMETPUUYECKUX UTyp

41 [Tonsitue mnomaau. CBoicTBa mIIOMAAEH 1
FeOMETPUUYECKUX Uryp

42 [Ipocreiitme GhopMyItbl s IO A 1
TpeyrojbHHUKa, MapaienorpaMmma, pomoa u
Tparnennu

43 [Tpocreiimme GopMyIIbI IS TUIOIIATN 1
TpeyrojbHHUKa, mapaienorpaMmma, pomoa u
Tparnenuu

44 [Tpocreiimue hopMyIbl 171 MIIOIMIATT 1
TPEYroJbHUKA, apajuieorpaMma, pomoa u
Tpaneuuu

45 [Tpocreiimme GopMyIIBI IS TUIOIIA TN 1
TpeyrojbHUKa, mapaiienorpaMma, pomoa u
Tparnenuu

46 [Tpocreiimue hopMyIbl 171 MIIOIMIATT 1
TPEYroJibHUKA, MapajuieorpaMma, pomoa u
Tpaneuuu

47 [Ipocreiitme GhopMyItbl IS IIOIA A 1
TpeyrojbHUKa, mapauienorpaMmma, pomoa u
Tparnenuu

48 [Tpocreiimme GhopMyIbl 115 IO TN 1
TPEYroJIbHUKA, MapajuieorpaMma, pomoa u
Tpamnenuu

49 [Ipocreitmue GopmMybl s TII0MIATN 1
TPEyroJibHUKA, apajuienorpaMma, pomoa u
Tparennu

50 [Ipocreitmue GopmMyIbl s TI0MIATN 1
TPEyroJibHUKA, apajuienorpaMma, pomoa u
Tpamnenuu

51 [Tnomanu nonobHeIX puryp 1

52 [Tnomaay momoOHBIX Guryp 1

53 [Tnomanu nonobHbIX puryp 1

54 Kontponbnas pabora no teme "[lnomans" 1

55 Teopema [Iudaropa 1

56 [Tpumenenue Teopemsl [Tudaropa npu pemenuu 1
NPAaKTUYECKUX 3a/1a4

57 [Tpumenenue Teopemsl [Tudaropa npu pemeHnu 1
NPaKTUIECKHX 3a/1a4

58 [Tpumenenue Teopemsl [Tudaropa npu pemeHnu 1
NPaKTUIECKHX 3a/1a4

59 [Tpumenenue Teopemsl [Tudaropa npu pemeHnu 1
NPaKTUIECKHX 3a/1a4

60 [Tpumenenue Teopemsl [Tudaropa npu permeHun 1

MPAKTUYCCKUX 3aaa4




61 [TponoprimoHabHBIC OTPE3KU B MPSIMOYTOIHLHOM 1
TPEYroJbHUKE

62 [TponoprinoHaIbHBIE OTPE3KU B MPSIMOYTOJIHHOM 1
TPEYroJbHUKE

63 [TponoprinoHaibHBIC OTPE3KU B MPSIMOYTOJIHBHOM 1
TPEYrOJbHUKE

64 [TponoprinoHaibHBIC OTPE3KU B MPSIMOYTOJIBHOM 1
TPEYroJbHUKE

65 [TponoprinoHabHBIC OTPE3KU B MPSIMOYTOIBHOM 1
TPEYrOJbHUKE

66 [TponopiimoHaibHBIC OTPE3KU B MPSIMOYTOJIHBHOM 1
TPEYroJbHUKE

67 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC OCTPOTO 1
yIJ1a IpSIMOYTOJIbHOTO TPEYTOJIbHUKA

68 CuHyC, KOCUHYC, TAHT€HC U KOTAHTE€HC OCTPOTO 1
yIJ1a OpSIMOYTOJIbHOTO TPEYTOJIbHUKA

69 CuHyC, KOCHUHYC, TAHT€HC U KOTAHT€HC OCTPOTO 1
yIj1a OpSIMOYTOJIbHOTO TPEYTOJIbHUKA

70 Tpuronomerpuueckue pyHkuuu yriaos B 30°, 45° 1
u 60°

71 Tpuronomerpuueckue pyHkuuu yriaos B 30°, 45° 1
u 60°

72 KonTponbhas pabora no teme "Teopema 1
ITudaropa u Havanza TpuroHomMeTpun"

73 BrniucanHble ¥ IEHTpaJIbHBIE YIUIBI 1

74 BrnucanHble ¥ IEHTpaJIbHBIE YIUIBI 1

75 Bricannble v IeHTpaIbHbIE YTIIIbI 1

76 BrnmucanHble ¥ IEHTpAJIBHBIE YIUIBI 1

77 Yron Mexy KacaTenbHOU U XOpIoH 1

78 Yron Mexy KacaTeabHON M XOPIOH 1

79 Yrisl MeXAy XOpJlaMU U CEKYITUMU 1

80 Vsl MeXIy XOpJlaMU U CEKYITUMU 1

81 BrnincanHble M ONTMCaHHBIE YETHIPEXYTOJIbHUKHU 1

82 BrivcaHHBIE U ONMCAHHBIE YETHIPEXYTOJIBHUKU 1

83 CBoiicTBa U MPU3HAKHU BIIHUCAHHOTO 1
4eThIPEXYTroJbHUKA

84 CBolicTBa U MPU3HAKHU BIMCAHHOTO 1
4eThIPEXYTrOJbHUKA

85 CBolicTBa U MPU3HAKH BIMCAHHOTO 1
4eThIPEXYTroJbHUKA

86 CBoiicTBa M MPU3HAKHU BIIHCAHHOTO 1
4eThIPEXYTrOJbHUKA

87 B3aumHoe pacnonoxenue JByX OKpYyKHOCTEN 1

88 B3anMHoe pacnoyioxeHne IByX OKPYKHOCTEH 1

89 Kacanue okpyXxHOCTEM 1

90 Kacanue okpyXHOCTEH 1

91 OO611me KacaTelbHbIE K IBYM OKPYXHOCTSIM 1

92 KonrponpHas padora o Teme "YTisl u 1
YeThIPEXYTOJIbHUKH, CBA3aHHBIE C OKPYKHOCTHIO"

93 [ToBTOpenue u o6o6menue. Pemenue 3aaay, 1

WJUTIOCTPUPYIOIIMX CBSI3U MEK]Y pa3IndHbIMU




TeMaMH Kypca

94

[ToBTOpenue u 06o6menue. Pemenue 3aaay,
WUTIOCTPUPYIOLIMX CBSI3H MY Pa3IHYHBIMU
TEMaMHu Kypca

95

IToBTOpenue u 06o0meHne. Pemenue 3anay,
WUTIOCTPUPYIOIINX CBSA3H MEXKIY Pa3InIHBIMU
TEMaMH Kypca

96

[ToBTOpenue u o6o0IeHue. Pemenue 3anay,
WUTIOCTPUPYIOIIMX CBSI3H MEXKAY Pa3INIHBIMU
TEeMaMH Kypca

97

IToBTOpenue u 06o0meHne. Pemenue 3anay,
WUTIOCTPUPYIOIINX CBSA3H MEXKIY Pa3InIHBIMU
TEMaMH Kypca

98

[ToBTOpenue n o6obmenue. Pemenue 3anay,
WUTIOCTPUPYIOLIMX CBSI3H MEXKIY Pa3InYHBIMH
TEeMaMH Kypca

99

[ToBTOpenue n obodmenue. Pemenne 3anaq,
WUTIOCTPUPYIOIIHMX CBSI3H MEKAY Pa3INIHBIMU
TeMaMH Kypca

100

IToBTOpenue u 0600mIeHne. Permenue 3anay,
WJUTIOCTPUPYIOLIUX CBSI3H MEXY Pa3THYHBIMU
TEMaMH Kypca

101

HToroBast KOHTpoJIbHAs paboTa

102

IToBTOpenue u 0600mIeHne. Permenue 3anay,
WJUTIOCTPUPYIOLIUX CBSI3U MEXY Pa3THYHBIMU
TEMaMH Kypca

OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KJIACC

n/m

Tema ypoka

KomnunuectBo yacoB

Bcero

KoHntponbnsie
palboThI

[IpakTrueckue
palboThI

CuHyc, KocuHyc, Tanresc yrios ot 0 1o 180°

OcHOBHOE TPUTOHOMCTPUICCKOC TOXKIACCTBO

DopMyIsl IPUBEICHUS

DopMyIibl TPUBEICHUS

Pemenue tpeyronbHukoB. TeopeMa KOCHHYCOB

Penrenue TPCYIrOJIbHUKOB. TeopeMa KOCHHYCOB

TeopeMa cuHYCOB

Teopema CHHYCOB

OO N A|IWIN -

Pemienne MPAKTUYCCKUX 3ada4 C UCIIOJIb30BAHUEM

TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB

N e

10

Pemienne IMPAKTUYCCKUX 3ada4 C UCIIOJIb30BAHUEM

TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB

11

Pemienne IMMPAKTUYCCKUX 3ada4 C UCTTIOJIb30BAHUCM

TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB

12

Pemienne MMPAKTUYCCKUX 3aaa4 C UCIIOJIb30BAHUEM

TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB

13

Tpuronomerpuyeckue GopMybl ISl MIOIAAH
TPEYroJbHUKA, apajuiesorpaMma




14 Tpuronomerpudeckue GOpMyIIbI )1 TUIOIIAINA 1
TPEYroJbHUKA, apajuieorpaMma

15 Tpuronomerpudeckue GOpMYIIbI ISl TUIOIIAIH 1
TPEYroJbHUKA, apajuIeIorpaMma

16 Tpuronomerpudeckue GOpMYIIbI ISl TUIOIIAIH 1
TPEYroJbHUKA, apajuieIorpaMmma

17 ®dopmyna ['epona 1

18 dopmyna ['epona 1

19 ®dopmyna ['epona 1

20 ®dopMya IO BHITYKIOTO 1
YEeTBIPEXYTOJIbHUKA

21 ®dopMyra IO BHITYKIOTO 1
YEeTBIPEXYTOJIbHUKA

22 KoHnTtposbHas paborta o teme "Pemienne 1
TPEYroJIbHUKOB"

23 Xop/bl ¥ TOJI0OHBIE TPEYTOJIBHUKU B OKPYKHOCTH 1

24 Teopema 0 mpoOU3BEAECHUN OTPE3KOB XOP/I 1

25 Teopema 0 IpOU3BEICHUN OTPE3KOB XOP/T 1

26 TeopeMbl 0 MPON3BEICHUN OTPE3KOB CEKYIIUX 1

27 TeopeMbl 0 IPOU3BEICHUH OTPE3KOB CEKYIIUX 1

28 Teopema 0 KBajipaTe KacaTeabHOMN 1

29 Teopema 0 KBazpare KacareabHOU 1

30 Teopembr UeBbl 1 MeHenas 1

31 Teopembl UeBbl 1 MeHnenast 1

32 Teopembr UeBbl 1 MeHenas 1

33 [TonsiTrie 0 roMoTETHN 1

34 Kontposnbnas pabora no teme "[logodue 1
TPEYroJIbHUKOB"

35 YpaBHEeHHE NPSIMOI Ha IJIOCKOCTH. Y TIIOBOM 1
K02 (UIIMEHT ¥ CBOOOTHBIN YIIeH, X
T€OMETPUYECKUN CMBICIT

36 YpaBHEHME NPSAMON Ha INIOCKOCTH. Y TJIOBOU 1
KO3 PUIMEeHT 1 CBOOOHBIN YJICH, UX
reOMETPUYECKUIN CMBICIT

37 [TapayienbHOCTB M NEPIEHAUKYIISPHOCTD IPSIMBIX 1
(uepes yrioBoit kodduieHT)

38 YpaBHEHUE OKPY)KHOCTH 1

39 HaxoxneHne nepecedeHnii OKpyKHOCTEN U 1
IPSMBIX B KOOPJIMHATAX

40 Haxoxnenne nepecedeHnil OKpyKHOCTEN U 1
MPSIMBIX B KOOPAWHATAX

41 dopmysa pacCTOSIHUS OT TOUKH 10 TPSIMOI 1

42 [Inomane napamienorpamMmma B KOOpIMHATAX, 1
MOHATHE 00 OPUEHTHPOBAHHOH IIJIOIATN

43 [TpumeHeHne MeTo1a KOOPAUHAT B IPAKTUUECKH- 1
OPUEHTHPOBAHHBIX TEOMETPHUECKUX 3ajauax

44 KonrtpomnsHas padora no reme "Metoa 1
KOOpAuHAT"

45 BekTopsl Ha NIOCKOCTH 1

46 CrnoxeHue ¥ BBIYMTaHWE BEKTOPOB — IIpaBHIIa 1

TPEYroJibHUKA U MapajIesorpaMMa




47 CriokeHue ¥ BRIUMTAHUE BEKTOPOB — IMPaBHUJIa 1
TPEYTroJIbHUKA U MapajuieorpaMmma

48 YMHOKEHUE BEKTOpa Ha YHUCIIO 1

49 KoopauHnatsl BekTopa 1

50 Clio)xeHue ¥ BBIYUTAHUE BEKTOPOB, YMHOKCHHE 1
BEKTOpa Ha YHCJIO B KOOPJMHATAX

51 Crio)xeHue ¥ BEIYUTAHUE BEKTOPOB, YMHOKCHHE 1
BEKTOpa Ha YHCJIO B KOOPJMHATAX

52 IIpumeHneHne BEKTOpOB B (PU3HKE, IICHTP Macc 1

53 [TonsiTue o 6a3uce (Ha MWIOCKOCTH). Paznoxxenus 1
BEKTOPOB 110 0a3ucy

54 [TonsiTue o 6a3uce (Ha MIOCKOCTH). Paznoxxenus 1
BEKTOPOB 110 0a3ucy

55 [TonsiTue o 6a3uce (Ha MWIOCKOCTH). Paznmoskenus 1
BEKTOPOB 110 0a3ucy

56 CxkansipHO€ MPOU3BE/ICHUE BEKTOPOB, 1
Te€OMETPUYECKUI CMBICIT M BEIpaXKECHUE B
JICKapTOBBIX KOOPJAWHATAX

o7 JMcTpuOyTUBHOCTD CKAJIIPHOTO NTPOU3BEACHHUS 1

58 CkansipHO€ NPOU3BEJICHUE U TPOCLIMPOBAHUE 1

59 IIpuMeHeHne CKAIAPHOTO TPOU3BEICHHUS 1
BEKTOPOB IS HAXOXKJICHHS JUIMH U YTJIOB

60 [IpuMeHeHne CKaJIIPHOTO MTPOU3BEICHUS 1
BEKTOPOB ISl HAXOXKJICHHS JUIMH U YTIIOB

61 [IpuMeHeHne CKaJIIPHOTO MTPOU3BEICHHUS 1
BEKTOPOB ISl HAXOXKJCHHS JUIMH H YTIIOB

62 Pemenne reoMeTpuyecKuX 3a/1a4 ¢ MOMOIIIBIO 1
CKaJISIPHOTO TIPOM3BEICHUS

63 Pelenne reoMeTpuyecKkux 3a/1a4u ¢ MOMOUIBIO 1
CKaJISIPHOTO TIPOM3BEICHUS

64 KontposnbHas pabora no reme "Bekropsr” 1

65 [IpaBuIbHBIE MHOTOYTOJIEHUKH, BBIYACICHUE HX 1
HJIEMEHTOB

66 ITpaBrIIbHBIE MHOTOYTOJIBHUKH, BBIYUCIEHUE UX 1
DIIEMEHTOB

67 ITpaBrIIBHBIE MHOTOYTOJIBHUKH, BBIYUCIEHUE UX 1
DIIEMEHTOB

68 ITpaBrIIBHBIE MHOTOYTOJIBHUKH, BBIYUCIEHUE UX 1
DIIEMEHTOB

69 Yucno v JUIMHA OKPYKHOCTH 1

70 Ywucro 7T v JUTHHA OKPYKHOCTH 1

71 JUIMHa nyru OKpy’>KHOCTH 1

72 JlniHa nyru OKpy>KHOCTH 1

73 Panuannas mepa yriia 1

74 Panuannas mepa yria 1

75 [Tnomanpe Kpyra 1 €ro 371€MEeHTOB (CeKTopa U 1
CErMEHTA)

76 [Tnomanpe Kpyra 1 €ro 371€MEeHTOB (CeKTopa U 1
CErMeHTA)

77 [Tnomanas kKpyra u ero 3J1eMeHTOB (CEKTOpa 1 1

CErMeHTA)




78 Brruncienne nepuMeTpoB U miomazaei puryp, 1
BKJIFOUYAIOITNX AJIEMEHTHI KpyTa
79 Brruncienne nepuMeTpoB U miomazaei Gpuryp, 1
BKJIFOUAIOIIUX AJIEMEHTHI KpyTa
80 KoHnTtposbHast mo Teme "J[muHa OKPYKHOCTH H 1
rIomap Kkpyra"
81 IleHTpanpHast CAMMETPHS 1
82 LleHTpanbHO-CUMMETPUYHBIE (PUTYPBHI 1
83 IToBopoT 1
84 OceBasi CHMMETPHSI 1
85 [ToBTOpenue u 06o6menHue. Pemenue 3aaay, 1
WLTIOCTPUPYIOIIUX CBS3H MEXY Pa3TNIHBIMU
TeMaMu Kypca
86 ®DuUrypsl, CHMMETPUYHBIEC OTHOCUTEIHHO 1
HEKOTOPOM OCHU
87 [TapaenpHBII IEPEHOC 1
88 [TonsiTHe BMKEHUS U €r0 CBONCTBA 1
89 PaBenctBo uryp 1
90 [IposiBieHUs: CHMMETPUH B IPUPOJIE, )KUBOIIUCH, 1
CKYJBITYpPE, apXUTEKType
91 Kommosuruu aBrxeHui (poCcTeHIme mpuMephl) 1
92 [ToBTOpenue u 0606menue. Pemenue 3aaay, 1
WLTIOCTPUPYIOIIUX CBS3H MEXKIY Pa3InIHBIMU
TeMaMu Kypca
93 IToBTOpeHue u 0600mIeHne. Permenue 3anay, 1
WUTIOCTPUPYIOMINX CBS3H MEXIY Pa3IMIHBIMA
TEMaMH Kypca
94 [ToBTOpenue u 06o0meHue. Permenue 3anay, 1
WUTIOCTPUPYIOMINX CBS3H MEXAY Pa3InYHbIMU
TeMaMu Kypca
95 [ToBTOpenue u o6o6meHue. Pemenue 3aaay, 1
WJLTIOCTPUPYIOIINX CBSA3H MEXTY Pa3TnIHBIMU
TEMaMU Kypca
96 [ToBTOpenue u 0600menue. Pemenue 3aaad, 1
WUTIOCTPUPYIOMINX CBS3H MEXKAY Pa3InYHbIMU
TeMaMu Kypca
97 [ToBTOpenue u o6o6meHue. Pemenue 3aaay, 1
WLTIOCTPUPYIOIINX CBSA3H MEXITY Pa3IMIHBIMU
TEMaMU Kypca
98 [ToBTOpenue u o6o6meHue. Pemenue 3aaay, 1
WLTIOCTPUPYIOIINX CBSA3H MEXTY Pa3InIHBIMU
TeMaMu Kypca
99 [ToBTOpenHue n 0600menHue. Pemenue 3aaad, 1
WLTIOCTPUPYIOIIUX CBS3H MEXKIY pPa3InIHBIMU
TeMaMU Kypca
100 | IToBropenue u ob6oOmeHue. Pemenue 3anay, 1
WLTIOCTPUPYIOIINX CBSA3H MEXTY Pa3InIHBIMU
TeMaMu Kypca
101 | MroroBas KOHTpOJIbHAs paboTa 1
102 | IloBropenue u oboOmenue. Pemenue 3anaq, 1

WJUTIOCTPUPYIOIIMX CBSI3U MEXKY pa3JIuYHbIMU




‘ TeMaMH Kypca
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