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HOACHUTEJIBHAA 3AIINCKA

['eoMeTpusi Kak OJWH M3 OCHOBHBIX pa3/CliOB IIIKOJBHOH MaTEMaTHKH,
UMEIOIINK CBOCH IICNIbI0 00ECIIeYUTh M3YUYCHHE CBOWCTB M pa3MepoB (UTYp, UX
OTHONIICHWH W B3aWMMHOE PACMOJOKCHHE, ONMHpaeTCs Ha  JIOTHYECKYIO,
J0Ka3aTeIbHy0 JUHUIO. [[eHHOCTh M3y4YeHUs I€OMETPUU Ha YPOBHE OCHOBHOTO
o01miero 00pa3oBaHMs 3aKIIOYACTCS B TOM, YTO OOYYAIOIIUNCS YYUTCS MPOBOJUTH
JI0Ka3aTeIbHbIC PACCYKICHUS, CTPOUTH JOTUYECKUE YMO3AKITIOUCHUS, IOKA3bIBATh
WUCTUHHBIC YTBEPXKJACHHS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH
pacCyKIeHUsT «OT TMPOTHBHOIO», OTJIMYAaTh CBOWCTBA OT  IPHU3HAKOB,
dbopmynupoBath oOpaTHble yTBepxkaeHUs. Ocoboe 3HaueHue 0Ka3aTebHasl
JUHUS UMEET JUISA yTIIyOJEHHOTO U3YYCHHSI MAaTEMaTHKH.

L{enbro U3ydYCHUS TEOMETPHUH SIBJISICTCS UCIIOJIb30BaHUE €€ KaK WHCTPYMEHTA
IIPY PEIICHUH KaK MaTEeMaTHYCCKUX, TaK U MPAKTHYECKUX 3aJ1a4, BCTPEUYAIOIITUXCSI
B peanbHOW I ku3HU. OOydYarOmMICS  JOJDKEH HAYYUTBCSA  ONPEACIATH
IrCOMETPUYCCKYI0 (UTYpPYy, OIUCHIBATH CJIIOBAMH YEPTEK WIM PUCYHOK, HAWTH
IIOMAAh  3EMEJBHOTO  y4YacTKa, pPacCYUThIBATh  HEOOXOIUMYIO  JUTUHY
ONTOBOJIOKOHHOTO KalOens WM TpeOyeMble pa3Mephl Tapaxa s aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpas, BBHIYHMCIUTEIbHAS JMHUS B U3YYCHUU T'COMETPHH.
[Tpu pemeHuun 3amad MPaKTHYECKOTO XapakTepa OOYYArOIIMICS YYUTCS CTPOUTH
MaTeMaTHYECKUE MOJICIM  PCATbHBIX KU3HCHHBIX CHUTYalluld, TIPOBOJHTH
BBIYHCJICHUS U OIICHUBATh aJICKBATHOCTH TIOJYYCHHOTO PE3YyJIbTATA.

Oco6eHHOCTh y4eOHOT0 Kypca YriIyOJIEHHOTO U3YyUYCHHS] TEOMETPUU COCTOUT
B TOM, YTO 00yYaroIIuecs He MPOCTO 3HAKOMSTCS C ONPEACIEHHBIMU MTOHSATHSIMH, a
YBEPEHHO OBJIaJieBat0T UMHU. CyIIEeCTBYIOIIHE TEMbI IIPOrpaMMbl 0a30BOr0 Kypca
TCOMETPUH U3YYArOTCs Ha OoJjiee TITyOOKOM ypOBHE, a 00yJaroIIrecs MpruoOpeTaroT
YMCHHSI, TIOMOTAIOIIMe WM YBEPEHHO NPUMEHSATh CBOM 3HAHUS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEKHBIX MpeaIMeTax, Mpexkae Bcero (Gu3nke U HHPOPMaTHKE,
a TaK)Ke TOJIb30BAThCS IMOJYYCHHBIMH 3HAHUSMH IPU PEIICHUU TMPAKTHUYCCKUX
3aad.

CornacHo yueOHOMY ImaHy B /-9 kiaccax wu3ydaercss yriyOnEHHbBIN
yueOHbIN Kypc «['eomMeTpus», KOTOPBINA BKJIFOYAET CICAYIOIINE OCHOBHBIE Pa3/Ieibl
comepkanms. «Hawama  reomerpum», — «TpeyrombHUKH»,  «OKpPYKHOCTBHY,
«YetppéxyroapHukmu», «Ilomodue», « IaeMeHTh TpUTOHOMETpHU», «[Inomanu», a
Takxke «MeToJ koopauHaT», «BekTopbr», «IIpeobpa3oBaHus MIIOCKOCTH.

Ha wusydyenue yuebHOro kypca «I'eomerpusi» orBomutcs 306 yacoB: B 7
kiacce — 102 gaca (3 yaca B Hezemo), B 8 kimacce — 102 yaca (3 gaca B HEZIEI0), B
9 kimacce — 102 gaca (3 yaca B HEZEIIO).



COILEPKAHUE OBYUYEHUA
7 KJIACC

Hayvana reomerpun

Hctopuss BO3HUKHOBEHMSI U pa3BUTUSA reoMeTpuu. HadvanbHble mOHATHA
reoMeTpuu. Touka, mpsmMas, OTpe3ok, Jyd. [lonarue o0 akcuome, Teopeme,
JI0KA3aTeJIbCTBE, ONPEICIICHUN.

B3auMmHOe pacronoxkeHue TOYeK Ha IpsAMOU. M3mepeHue IMHBI OTpE3Ka,
pPacCTOsIHUE MEXKIY TOUKAMH.

ITonynnockocrs u  yroa. Bupasl yrnos. M3mepeHue BeNUYUH  YIJIOB.
BeprukanbHble U cMexHbIE yribl. [lapamuiensHble U NEpIEHAUKYIIAPHBIE IPSIMBIE.
Paccrosinue ot Touku 10 npsMoi. buccekrpuca yria.

Jlomanas. Buael nomasbiX. [nuHa  s1oMaHOM.  MHOIOYrOJIBHUKH.

HCpI/IMCTpMHOFOYFOJILHI/IKa.HOHSITI/IC 0 BBIITYKJIBIX 151 HCBBIITYKJIBIX
MHOT'OYTI'OJIbHUKAX.

HCpBI/I‘IHLIe MNpCACTAaBJICHHUA O PAaBCHCTBC (bl/lryp, HUX PacCIIOJIOKCHUU,
CUMMCTPHUH.

IIpocreiimme noctpoenusi. MHCTpYMEHTHI 711 U3MEPEHUN U IIOCTPOCHUM.

TpeyrojbsHuKH

Buael TpeyrosbHUKOB: OCTPOYIOJIbHBIC, IIPSMOYIOJIbHBIC, TYHOYT'OJIbHBIE,
paBHOOEIpEHHBIE, paBHOCTOpOHHME. Meauana, OuccekTpuca U  BBICOTA
TPEyroJIbHUKA.

PaBeHcTBO TpeyronbHUKOB. IlepBbli W BTOPOM MNpPU3HAKU pPaBEHCTBA
TPEYrojbHUKOB. PaBHOOeIpeHHbIE TpPEyroJbHUKU U UX CcBoMcTBa. [Ipu3Hax
paBHOOEIPEHHOTO TPEYTONbHUKA. TpeTHii MpU3HAK PABEHCTBA TPEYTOJbHUKOB.

CooTHOIIEHUSI MEXKJy CTOPOHAMHM WM YrjaMH TpeyrojpHHKa. HepaBeHCTBO
TpeyroyibHuKa. HepaBeHCTBO O JIMHE JIOMaHOM.

Cummerpuunbie  (urypsl. OCHOBHBIE CBOICTBA OCEBOM CHMMETpHUH.
IIprMepsl CUMMETPUH B OKPYKAIOIIEM MUPE.

IHapanuenbHbie npsavbie. CyMMa yriioB MHOTOYT0JIbHUKA

[TapannenbHOCTH NPSAMBIX, UICTOPUYECKUE CBEAECHHUS O mocTynare EBknuna u
o poiu JloOayeBCKOro B OTKPHITUM HEEBKIUAOBOW Treomerpuu. CBoilcTBa U
MIPU3HAKU MapaJyIenbHbIX OpsAMbIX. CyMMa yIjIOB TpeyroJibHUKa. BHEIIHNE YTkl
TpeyrojapHuka. CymMma BHYTPEHHHUX YIJIOB MHOTOYTOJbHHMKAa M CyMMa BHELIHUX
YIJIOB BBIITYKJIOT'O MHOI'OYT'OJIbHUKA.

IIpsimoyroJyibHbIe TPEYI0JIbHUKH

IIpyu3Hakyu paBeHCTBa NPSIMOYIOJIBHBIX TPEYTOJIBHUKOB. llepneHaukymnsap u
HakJIOHHAas. CBOKMCTBO MEIHMAHBI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, MPOBEIEHHON K
runorenyse. [IpsmoyronbHbIil TpeyroasHuk ¢ yriom B 30°.



OKpyXHOCTH

[ToHsATHUSI OKPYKHOCTH U Kpyra. DJIEMEHTBl OKPY>XHOCTH M Kpyra. LIEHT,
paauyc, AuameTp, Xopjaa, uX CBoHcCTBa. B3anMHOE pacmoiiokeHue OKPYKHOCTH U
npssiMoii. KacarenbHast U cekymas K OKpYXHOCTH. OKpY>KHOCTh, BIHCaHHAas B
yroi. [Ipocreiiiirie moCTpoeHUs ¢ TOMOIILIO ITUPKYIIS U JIMHEHKH.

I'eoMeTpuyeckue MecTa TOUEK

[TonsiTe 0 TeOMETPUYECKOM MecTe ToueK. [IpumMepbl reoMeTpuuecKux MecT
TOYEK Ha IUIOCKOCTH. bUcceKTpuca yriia U cepeIMHHBIN MEPIeHANKYISP K OTPE3KY
KaK TeoMeTpHYecKrhe MecTa Touek. OmnucaHHas OKPYKHOCTh TPEYroJibHUKA, €€
HEeHTp. MeToa reoMeTpUYeCKX MECT TOUSK MPH PEIISHUH TeOMETPUUECKHUX 3a1ad.

IMocTpoeHus ¢ NOMONIbIO HMPKYJISI U THHEHKH

Ucropuueckue cenenus. OOOCHOBaHUS MPOCTEHUIIUX TMOCTPOCHUM, 3Tarbl
3a/1aud Ha MOCTPOEHUS, PEIIeHUe 3aa4 Ha MIOCTPOCHHUE ITUPKYIIEM U JTUHEHUKOM.

8 KJIACC

YeThIpEXyroJbHUKH

[lapannenorpamm, ero mNpu3HaKW H cBoWcTBa. [IpsMoyronbHHK, pomO,
KBaJlpaT, WX TMpU3HAaKM U cBoiicTBa. Tpanemus. PaBHoOenpeHHasTpamnenus,
eécpoiicTBa u npusHaku.[IpsmoyronbHas Tpaneuus. CpelHss TUHUS Tpaneuu.

Cpennsiss TUHUSL TpPEeyrojbHUKAa. MeTos yJBOEHHUs MeIuaHbl TPEyroJIbHUKA.
Teopema o nepeceyeHr MeIHaH TPEYTOJIbHUKA.

Teopema @aineca, TeopeMa O MPOMOPUUOHANBHBIX OTpe3kax. Teopema
BapuHboHa /15151 IPOU3BOJIBHOTO YETHIPEXYTOIBHUKA.

LlenTpasibHO-CUMMETPUYHbIE (PUTYPHI.

IToxo0ue

[lonobue TpeyronbHUKOB, Kod3pduiuent nomobus. I[lpuszHaku mnomgoOus
TpeyrojibHUKOB. IlpuMeHenne mnoaoOUs TpPU pEUICHUH TEOMETPUYECKUX H
MPaKTUYECKUX 3ajad.

ILromans

[lonstue o momanu. CBoiicTBa IMIIOMIAaAed T€OMETPUUYECKUX (QUTYD.
[Ipocreiimue Gopmyibl Juist TUIOMAAN TPEYTOJIbHUKA, Mapaiesorpamma, pomoa u
Tpanenuu. [lnomanu nogo6HeIX ¢puryp. OTHOILIEHKE MJIOWAAEH TPEyTrOJIbHUKOB.

Teopema Iludaropa

Teopema Ilucdaropa. IIpumenenue teopemsbl I[ludaropa mnpu pemeHun
MPaKTUYECKUX 3ajad.

JIeMeHThbl TPUTOHOMETPHUH

CuHyC, KOCHMHYC, TaHT€HC M KOTAHI€HC OCTPOro yrjia MNpsIMOYTOJbHOTO
TpeyroipHuka. Tpuronomerpuueckue ¢yHkmuud yriaos B 30°, 45° u  60°.
[IponopurioHanbHBIE OTPE3KH B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.



Yriabl ¥ 4eThIPEXYTroJbHUKH, CBA3AHHBIE ¢ OKPY/KHOCTBHIO

BrnucanHble W IEHTpaJbHBIE YIJbl, YIOJd MEXKIY KacaTelIbHON W XOPAOHU.
Vel Mexay XopAaaMu M CEeKyIIMMHU. BrircaHHble M ONHCAHHBIE OKPY>KHOCTH
TPEYTrOJdbHUKA M 4YEThIPEXYroJbHUKKA. CBONCTBA W TPU3HAKKA BIHCAHHOTO
YEeTBIPEXYTOJbHUKA. B3auMHOe pacnosiokeHne ABYyX OKpyxkHocTed. Kacanue
okpyxHocTei. O0uIre KacareabHble K IBYM OKPY>KHOCTSIM.

9 KJIACC

Pemienue TpeyrojbHUKOB

Cunyc, KocuHyc, Tanredc ymioB or 0° mo 180°.  OcHoBHOe
TPUTOHOMETPUYECKOE  TOXKJIECTBO. @opmynbl  IPUBEICHUS. Pemenue
TPEYyroJIbHUKOB. TeopeMa KOCHHYCOB U TeopeMa CHUHYCOB. Perienue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.
Pemenue 3a1a4 reoMeTpUIECKON OITHUKH.

Tpuronomerpuueckue bopMyIbl TS 101 A N TpEyroJIbHUKA,
rapajiesorpamma, pomoOa, TpaIeuu. ®opmynal epona.
PopMyNnamIomaauBbITYKIOTOYETHIPEXYTOJIbHUKA.

IloxoOue TpeyroibHUKOB

Xopapl M MOAOOHBIE TPEYrOJbHUKHM B  OKpyXHOCTH. Teopema o0
[IPOU3BEICHUN OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEICHUU OTPE3KOB CEKYLIHUX,
TeopeMa O KBaJpare KacaresbHOW. [IpuMeHeHne npu peleHur reoMeTpudecKux
3anad. Teopembl UeBbl U Menenas. [IonsTue o romoreTunu.

MeToa KOOpAMHAT

VYpaBHeHUE MPSMOIl Ha MIIOCKOCTH. YTJIOBOH KO3(PPUIMEHT U CBOOOIHBIN
YJIeH, UX TeOMETpHUUYECKHU cMmbIca. [lapajuienbHOCTP M NEPIEHAUKYIISIPHOCTD
NpsIMBIX (Yepe3 yriioBor kKo3dduuneHT).

YpaBHeHHE OKpPYKHOCTH. HaxoxneHue nepecedeHur OKpYKHOCTEH U
IpsAMBIX B KoopauHaTax. Popmyna pacCTOSHUS OT TOYKHM 10 Npsamou. Ilnomans
napajjiesiorpaMMa B KOOpAMHATaX, IMOHATHE OO0 OPUEHTHUPOBAHHOM IUIOLIAIH.
IIpruMmeHeHne MeTona KOOpAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX
3a7a4yax.

BekTopsl

Bekropsl Ha minockocTtu. CIOXKEHHE W BBIUMTAHUE BEKTOPOB — IIpaBHIIA
TPEYTOJbHUKA U NapajuiesiorpaMma. Y MHOKEHUE BeKTopa Ha unciio. KoopauHatel
BekTOpa. Cllo)KE€HME M BBIUUTAHUE BEKTOPOB, YMHOKEHHE BEKTOpa HAa YHUCIO B
KoopauHaTtax. [I[puMeHeHre BeKTOpoB B (hU3MKE, LIEHTP Macc.

[Tonsitue o Oasuce (Ha MIOCKOCTH). Pa3iiokeHUs BEKTOPOB MO Oasucy.
CkansipHoe NpPOU3BEICHHUE BEKTOPOB, N'€OMETPUYECKHII CMBICI U BBIPAKEHUE B
JIEKapTOBBIX KOOpJWHATax. JUCTpUOYTUBHOCTH CKAJISPHOTO MPOU3BEACHHUS.



CkansipHoe mnpou3BelIeHHE U npoeuupoBaHue. [IpuMeHeHHE CKaISpPHOTrO
[IPOM3BEICHNUSI BEKTOPOB Ul HAXOXJIEHUs JUIMH W yrioB. Peuienue
F€OMETPUUYECKUX 3a7a4 C IOMOILBIO CKAJIAPHOI0 IIPOU3BEICHMUS.

JIUINHA OKPYKHOCTH M IUI0INAb KPyra

IIpaBunpHble  MHOrOyroiabHukd. JlimHa oOkpyxHocTH. ['pagycHas wu
paauraHHas Mepa yrja, BBIYMCICHHME JIMH Ayr OKpy»KHocred. Ilmomanes kpyra,
CeKTopa, cermeHTa. Mcropuueckue cBeieHus 00 M3MEPEHUU JJIMHBI OKPYKHOCTH U
IJIOIIA U Kpyra.

JIBHKEHH S JIOCKOCTH

HenTtpanbnas cummerpus. LlenTpanbHo-cummerpuunbie ¢urypsl. [ToBoporT.
OceBasicummeTpust. DUTypbl, CUMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOW OCH.
[TapannenbHbIi EPEHOC.

[lonsitTue nBUKeHUs U ero cBoicTBa. PaeHcTBO ¢uryp. IlposiBienus
CUMMETPUHM B MPUPOAE, >KUBOIMUCH, CKYJIBITYype, apxuTekType. Kommoznuum
nBKeHui (mpocreiimue npumepsl). [[puMeHeHNEe B TeOMETPUYECKUX 3a/1a4ax.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUSI» HA YIJIYBJEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yJabTaThbl OCBOCHHS IPOTPAMMBI [0 MaTEMaTHKE
XapaKTEePU3YIOTCS B YaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHMA '

OpPOSIBJICHHEM HWHTEpeca K TMPONUIOMY W  HACTOSIIEMY POCCHHCKON
MaTeMaTuK{, [EHHOCTHBIM  OTHOIIEHHEM K  JOCTHXKEHHSIM  POCCHUCKUX
MaTEeMaTHKOB M POCCHICKON MaTeMaTHYeCKO# MIKOJBI, K HMCIOJIb30BAHHIO ITHX
JTOCTHYKEHHI B IPYTUX HAyKax U MPUKIAIHBIX chepax;

2) rPasKIaHCKOT0 M TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIIIOJIHEHHIO O0S3aHHOCTEH TrpaXkIaHWHA U PEaTU3alUU €ro
npaB, TPEACTaBICHHEM O MaTeMaTHYeCKUX OCHOBaX (DYHKIMOHUPOBAHHUS
Pa3IUYHBIX CTPYKTYP, SIBICHHH, MPOILEAYp TPaXIAHCKOro obriecTBa (Hampumep,
BBIOOPBI, OTMPOCHI), TOTOBHOCTBIO K OOCYKICHHIO 3THUECKHX MPOOIeM, CBA3aHHBIX
C MPaKTHYECKHUM MPUMEHEHHEM JOCTH)KEHHUH HAyKd, OCO3HAHHEM BaXKHOCTU
MOPAJIBHO-3THYECKUX MTPUHITUIIOB B JACSITEILHOCTH YUEHOTO;

3) TPy/10BOI0 BOCIIUTAHMSA:

YCTAHOBKOW HAa AaKTHBHOE YydYaCTHE B PEHICHHH MPAKTUYECKUX 3a]1ad
MaTeMaTU4eCKOW HAMpPaBICHHOCTH, OCO3HAHWEM BaXHOCTH MAaTeMaTH4eCKOTro
00pa3oBaHUsl Ha MPOTSHKEHWH BCEH KHM3HU JUIS YCHEHIHON MpodecCHOHATBbHON
NEATCILHOCTH W PAa3BUTHEM HEOOXOJWMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM HHIUBHUIYaTbHONW TPACKTOPUU OOPA30BAHUS M KH3HEHHBIX IIIAHOB C
y4ETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3¢TETHYECKOT0 BOCIIUTAHUSA:

CIIOCOOHOCTBIO K  OMOIIMOHAJIBHOMY M  OCTETHYECKOMY  BOCIPHSITHIO
MaTeMaTu4ecKuX OOBEKTOB, 3ajad, PEIICHUH, PaCCyXICHHU, YMEHHUIO BHICThH
MaTeMaTuYeCK1ue 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTEH HAYYHOTO MO3HAHMA:

OpPHMEHTAIlUCe B JEATCIHOCTH Ha COBPEMCHHYIO) CHCTEMY HAyYHBIX
IpE/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YETOBEKA, MPHUPOIBI U
o0IIecTBa, TMOHMMAaHHEM MaTeMaTHYeCKON HayKH Kak CcQepbl YeI0BEUeCKOi
NEATEILHOCTH, JTAoOB €€ Pa3sBUTHA M 3HAYMMOCTH JJIS Pa3BUTHS [MBUIIA3AIUH,
OBJIaJICHUEM SI3IKOM MATeMaTHKH W MAaTeMaTHYeCKOW KyJIbTYpPOH Kak CpPEeICTBOM
MO3HAHMS MHpPa, OBJIaJICHUEM HaBbIKAMHU MCCIIE0BATEIbCKOMN eI TEIbHOCTH;

6) ¢pusuueckoro BocmUTaHUS, (POPMHPOBAHHS KYJIbTYPbI 310POBbS H
IMOIMOHAJIBHOIO 0JIATOIOTYYHS



TOTOBHOCTBIO IMPHMEHSATH MaTEeMaTHYEeCKHE 3HAHHWS B HHTEPECaX CBOETO
3M0POBbs, BEIECHHsS  3J0pOBOro  obOpasa Ku3HH  (3I0pOBOE  IIHUTAHWE,
cOaTaHCUPOBAHHBIM PEXUM 3aHATHH W OTAbIXa, peryjaspHas (Qu3HyecKas
aKTHBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBBIKA pe(IEKCHH, NpPU3HAHHEM CBOETO
npaBa Ha OIMMOKY U TaKOI'o K€ IpaBa JAPYroro 4eaoBeKa;

7) 3K0JI0OrHY€eCKOr0 BOCIIUTAHUS .

OpHEHTAIMel Ha MPUMMEHEHHE MaTEMAaTHYECKUX 3HAHUH U PElICHHs 3a1ad
B 00JaCTH COXPAHHOCTH OKPYKAIOIIEH Cpeipl, IJIAHHPOBAaHHUS ITOCTYIKOB H
OLIEHKH KX BO3MOJKHBIX ITOCICACTBUN [JIsI OKPY)KaloILIeH Cpeipl, OCO3HAHHEM
r1100aIbHOTO XapakTepa SKOJIOTHYECKUX IPOOIEM U IyTEH UX PEIICHHMS

8) agmanTamuM K M3MEHSIOIMMCS YCJIOBHSIM CONHAJBHONW M MPUPOTHOI
cpebl:

TOTOBHOCTBIO K JEHCTBUSAM B YCJIOBHSAX HEONPEIEIEHHOCTH, MOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHYECKYIO AEATEIBHOCTh, B TOM YHCIIE
yMEHHE YYHUTHCS y APYTUX JIOAeH, MpHOOpeTaTh B COBMECTHOM IEATEIBLHOCTH
HOBBIE 3HAHUS, HABBIKK M KOMIIETEHIMH U3 OIbITA APYTHX;

HEOOXOIUMOCTBIO B (DOPMHPOBAHMN HOBBIX 3HAHHM, (GOPMYIMPOBATH HIEH,
MOHATHS, TUIOTE3bI 00 00BEKTAX M SIBICHUSIX, B TOM YHCIIE PaHee HEH3BECTHBIX,
0CO3HaBaTh Ae(UIUTH COOCTBEHHBIX 3HAHHM M KOMIETEHTHOCTEH, IUIAHUPOBAThH
CBOE pa3BUTUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHTYallMi0, BOCIPHHHUMATH
CTPECCOBYIO CHUTYAI[MI0 KaK BBI30B, TPEOYIOIIMI KOHTPMED, KOPPEKTHPOBATH
NpUHUMAaeMbl€ pEIIEHUs] W IeHCTBHS, (OPMYIHPOBATH W OIEHHUBATH PHCKH H
HOCJIEACTBYS, (HOPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHUS MpOTrpaMMBbI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1rero oopa3zoBanus y o0ydaromierocss 0yayT chopMUpOBaHEI MeTanpeIMeTHbIE
pe3yJabTaThl, XapaKTePU3YIOIIHECS OBJIaJICHUEM YHHBEPCATbHBIMU
MO3HABATCIBLHBIMU  JICHCTBUSMH,  YHHBEPCAIBHBIMH  KOMMYHUKATHBHBIMH
JCHCTBUSAMHU U YHUBEPCATIBHBIMU PETYJISITABHBIMH JICHCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble Jornyeckne aeiicTBUS .

BBIABJISITH M XApaKTEPHU30BAaTh CYIIECTBEHHbIC MPU3HAKM MAaTEMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUM MEXAy TOHATUAMH, (OPMYJIUPOBATH
ompeeNieHus MOHITHH, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK KiIacCU(UKaINH,
OCHOBaHUS Il 0000IIEHUS U CPAaBHEHUS, KPUTEPUH MPOBOMMOI0 aHAJIN3A,;



BOCIPUHUMATh,  (OPMYJIMPOBaTh W  MPeoOpa3OBBIBATH  CYXKICHUS
YTBEPAUTEIbHBIC U OTPUIIATEIBHBIC, CIMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHBOPCUHS
B (pakTax, MaHHBIX, HAOTIOJECHUSAX W YTBEPKICHHUSAX, MpeajaraTb KPUTCPHH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTHBOPEUHIA,

JIeNIaTh BBIBOJIBI C HCIIONB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUCHUH, YMO3aKITIOUESHUH 110 aHAJIOTHH;

pa3dupaTh J0Ka3aTeIbCTBA MAaTEMATHYECKUX YTBEPKACHUH (MpsAMbIE U OT
MPOTHUBHOIO), TMPOBOJUTH CAMOCTOSTCIIBHO JIOKA3aTeIbCTBA MATEMATHUYCCKUX
($akToB, BBICTpaWBaTh apTyMCHTAIMIO, NMPHBOJUTH NMPUMEPBI U KOHTPIPUMEPHI,
MPUMEHAThL METOJ MaTEeMaTHYCCKON WHIYKIMU, OOOCHOBBIBATH COOCTBCHHBIC
paccyKIeHus;

BBIOMPATh CIOCOO pelieHuss Yy4eOHOH 3amaun  (CpaBHHMBATh HECKOJIBKO
BapUAHTOB  pEIICHHWS, BbIOMpaTh  HaAWOOJEe  MOIXOMANIUHA C  YyIETOM
CaMOCTOSITEJILHO BBIICJICHHBIX KDUTEPHER).

Ba3oBrle nccieaoBaTeIbCKHe TeHCTBHSA .

UCITIOJIB30BaTh BOIPOCHI KaK MCCICI0BATEILCKUM HHCTPYMEHT ITO3HAHMS,
dbopMyIMpoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
CaMOCTOSITCJILHO YCTaHaBIIMBaTh HMCKOMOE W JaHHOE, (hOpMHUPOBATH THUIOTE3Y,
apryMEHTHUPOBATH CBOIO IMO3HIINIO, MHECHHE;

MPOBOJUTH IO CaMOCTOSATEILHO COCTABICHHOMY IUIaHY OSKCIEPHMCHT,
MCCJICIOBAHUE II0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro oOOBEeKTa,
3aBUCUMOCTEH 00BEKTOB MEXIY COOOI;

CaMOCTOSTEILHO (POPMYJIMPOBaTH OOOOIICHHMS M BBIBOJBI IO pPe3yJibTaTaM
MPOBEICHHOTO  HAOJIOJICHUS, UCCIICIOBAaHMs, OKCIICPUMEHTAa,  OICHUBATH
JOCTOBEPHOCTH MOTYYCHHBIX PE3YJIBTATOB, BBIBOJAOB M 0000IICHUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE IIPOIECCa, a TakKe BBIJIBUTATH
MIPETIOIOKEHHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ nngopmanmei:

BBISBJISATh HEJIOCTATOYHOCTh M HM30BITOYHOCTh HWH(MOpPMAIUHU, JIaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOMpATh, AaHAJIM3UPOBATh, CHCTEMATH3UPOBATh M HMHTEPIPETHUPOBATH
UHGOPMAITHIO PA3TMYHBIX BUAOB U (POPM IIPEICTABIICHHUS;

BbIOMpaTh (GOpMYy TPEACTaBICHHS WHHOPMAMK W  HWUTIOCTPUPOBATH
pelraeMbie 3a/1a4i CXeMaMH, THarpaMmMaMi, HHOU rpauKoi U X KOMOUHAITUSAMU,

OIICHMBaTh HAJAEKHOCTh WH(MOPMAIMHU IO KPUTEPHUSIM, MPEITIOKCHHBIM HIIN
c(hOpMYITUPOBAHHBIM CaMOCTOSTEIIBHO.

KoMMyHuUKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1eliCTBUSA:



BOCIPUHUMATH U (DOPMYITUPOBATH CYKJEHUS B COOTBETCTBUU C YCIOBHUSIMU U
HEeIsIMU  OOUIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M MUCBMEHHBIX TEKCTaX, /aBaTh MOSCHEHMS IO XOAY PEIICHMs 3aJauH,
KOMMEHTHUPOBATh MOJYYEHHBIN pPe3ybTaT;

B XOJ€ OOCYXKIEHUsl 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOH TeMBbl,
npoOiemMbl, pelaeMoil 3ajaud, BBICKA3bIBaTh WJEH, HAllEJICHHbIE Ha IOUCK
pELICHUS], COMOCTABIISTH CBOM CYXACHHUS C CYXACHUSIMHU JAPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh pas3jiMyue W CXOJACTBO IMO3MIMKI, B KOPPEKTHOU ¢dopme
(bopMyIMpOBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;

MPECTABIIATh PE3yJIbTaThl PEIICHUS 3aJa4H, SKCIIEPUMEHTa, UCCIICAOBAHMS,
MPOEKTa, CaMOCTOSATENBbHO BBIOMPATh (OpMAT BBICTYIJICHUS C Y4E€TOM 3ajad
MPEe3EHTAlMU U OCOOEHHOCTEN ayUTOpHH;

MOHUMAaTh U KCIOJB30BAaTh MPEUMYIECTBA KOMAaHIHON M WHIWBUIYyaIbHOU
paboThl MpU peUIeHUU Y4YeOHBIX MaTeMaTHYeCKUuX 3a/lad, NPUHUMATh LEJb
COBMECTHOM JAESTEeNIbHOCTH, IUIAHUPOBATh OPTraHMU3aIMI0 COBMECTHOM paboThI,
pacnpenensTh BUIbl paboT, JAOroBapuUBaThCs, OOCYKJIATh MPOLECC M pe3yJbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJCH;

y4acTBOBaTh B TPYyMIOBBIX (hopMax paboThl (0OCYyxaeHus, OOMEH MHEHUH,
«MO3TOBBIC IITYPMBI» W HWHBIC); BBINOJHATH CBOK 4YacTh pPabOThI |
KOOPJIMHUPOBAaTh CBOU JECUCTBUS C APYTUMHU 4YJ€HAaMU KOMAaHJbI, OILEHUBATH
KauecTBO pe3yjbTaTa W KayecTBO CBOEro BKJIaJa B OOIIMHA pe3ylbTaT IIo
KpUTEpUSIM, CHOPMYJIMPOBAHHBIM yYACTHUKAMU B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBepCaJbHbIE YUeOHBIE 1eiiCTBUA
Camoopranuszanms:

BBISBJISATh MPOOJEMBI JJI PELICHUs B U3HEHHBIX M Y4EOHBIX CHUTYalUdX,
OPHECHTUPOBATHCS B PA3IUYHBIX MMOJX0AaX MPUHATUS PeHICHUN (MHIMBHIYaTbHOE,
TPYIIIOBOE);

CaMOCTOSITENIbHO COCTaBJSATh IUIAH, QJITOPUTM pEUICHHs 3anadyd (WM ero
4acTh), BBIOMpPATh CIOCOO pEHICHHS C YYETOM MMEIOIIUXCS PECYpPCOB |
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHUPOBATb M KOPPEKTUPOBATH BapHAHTHI
pelIeHuit ¢ y4éToM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, SMOLMOHATBHBIA HHTEJLICKT:

BJIQJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLiecca U pe3yJbTaTa
pelIeHHs] MaTeMaTU4eCKOM 3a/1a4ui, CAaMOMOTHBAIH U pedIIeKCHH;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPH PELICHUH 33]1a4H,
BHOCUTH KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENbCTB,
HaWJEHHBIX OIIHUOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACSATEIBHOCTH ITOCTABICHHOW LIENH U
YCIOBUAM, OOBSICHATh MPUYUHBI JOCTUKEHUS WM HETOCTUKEHUS 11eJId, HAXOAUTh
OLIMOKY, 1aBaTh OLEHKY MPHUOOPETEHHOMY OIBITY;

BBIp2)KaTh SMOIMU TPU HU3YYEHUU MATEeMaTHUYECKUX OOBEKTOB M (PaKTOB,
JaBaTh SMOLIMOHAJIBHYIO OLICHKY PELICHUS 3a/1a4H.

NPEAMETHBIE PE3YJIBTATHI

K xoHily o0ydenust B 7 KJacceoOyqarouuics MOTyYUT CIICIYIONNUE TPeAMETHBIE
pe3yJIbTaThl:

Pacrio3HaBaTh UM3y4YeHHBbIE TeOMETpUYECKUE (UTYpBI, ONpPEeisITh UuX
B3aMMHOE PACIIOJIOKEHUE, H300pa)kaTh T€OMETPUYECKUE (PUTYPHI, BBINOJIHATH
YepTexKU I10 YCIOBUIO 3anaud. M3MmepsaTh JMHENHBIE W YIVIOBBIE BEJIUYMHBL.
PemaTe 3a1a4n Ha BBIYKMCIIEHUE UIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath NPUKUJKY U OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYHMH MPEIMETOB B
peaNbHOM >KM3HU, pa3MepOB MNPUPOJIHBIX O00BEKTOB. PaznnuaTh pasmepbl 3THX
O0OBEKTOB MO MOPSAKY BETUUYHUHBI.

CTpouTh 4epTeKHU K TEOMETPUUECKUM 3a]aYaM.

Ilonp30BaTbCs MpHU3HAKAMH PABEHCTBA TPEYIOJIBHUKOB, HCIOJIB30BaTh
MPU3HAKHU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIBLHUKOB IIPU PEIICHUH 3a/1a4.

IIpoBOAUTE JIOTHUUECKHUE PACCYXKIACHUS C HUCIOJIB30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

ITonp30BaTbCsl MpHU3HAKAMHU PABEHCTBA IPSIMOYTOJBHBIX TPEYrOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, IIPOBEAEHHOW K  TUIIOTEHY3€  IPSIMOYTOJIBHOIO
TPEyroJIbHUKA, B PELICHUU F€OMETPUUECKUX 3a/1a4.

OnpenensiTe NapaJlIeIbHOCTD NMPSMBIX C IOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajielbHOCTh NPSIMBIX C MOMOIIBK PAaBEHCTBA
PacCTOSIHUM OT TOYEK OJHOU MPSIMOU 10 TOYEK APYrOM IPSIMOM.

PemaTth 3ajaun Ha KieTyaToit Oymare.

[IpoBOIUTH BBIYUCICHUS M HAXOJIUTh YMUCIOBbIE W OYyKBEHHBbIE 3HAYCHUS
YyIJIOB B TIEOMETPUYECKUX 3aJadyaX C HCHOJIb30BAHUEM CYMMBI  YIJIOB
TPEYroJbHUKOB M MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MIPH
[IEPECEYCHUN [JBYX IIapajUleIbHbIX IPSAMBIX CeKylied. Pemare mnpaktuyeckue
3a71a4¥ Ha HaXO0XXJCHUE YTJIIOB.

Bnanets monstuem reomerpuueckoro Mecra touek (I'MT). Omnpenensth
OHMCCEeKTPHCY yIJla U CepeANHHBINA MEePIeHIUKYISP K OTPE3KY KaKk reOMETpUYECKUE
Mmecta Touek. [1o1p30BaThCsl MOHATHEM TeoMeTprueckoro Mecta Touek (I'MT) npu
JI0KA3aTeJIbCTBE TEOMETPUUYECKUX YTBEPKIACHUM U IPU PELICHUU 3a1ay.



DopMyJIUPOBATH OIPEACIEHUS OKPYKHOCTH M KPYra, XOpAbl U JUAMETpa
OKPY’KHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMU. Y METh JIOKA3bIBATh U IIPUMEHSTH
ATH CBOWCTBA ITPU PEIIEHUH 3a/a4.

Brnagers MOHSATHEM ONMMCAHHOMW OKOJIO TPEYTOJbHUKA OKPYXHOCTH, YMETH
HaxoJUTh €€ EeHTp. JJoKa3bIBaTh U UCIOIB30BATh (PAKTHI O TOM, YTO OMCCEKTPHUCHI
VIJIOB TPEYTOJIbHUKA TEPECEKAIOTCS B OJHOW TOYKE, U O TOM, YTO CEpPEIUHHBIC
MEPIEHINKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAOTCA B OJTHOU TOUKE.

Brnaners moHATHEM KacaTeIbHOW K OKPY>KHOCTH, IOJIb30BaThCA TEOPEMOM O
MEPHEHINKYJSIPHOCTH KacaTeJIbHOM M pajguyca, TPOBEAEHHOTO K TOYKE KacaHUs.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATEIbHBIX K OKPY>KHOCTH, MPOBEAEHHBIX U3
OIHOM TOYKH, U IPUMEHSTH 3TO B PELUICHUH T'€OMETPUYECKUX 3a/ay.

Jloka3piBaTh MW NPUMEHATH NPOCTEUIIME TEOMETPUUYECKHE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECCKUN CMBICII.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKHUE MTOCTPOCHUS C TOMOILBIO [UPKYJIS U
JIMHEHKH.

K xonity oOydenus B 8 kj1acceoOy4aromuiicsi MOJIYIUT CICAYIOIINE TTPEAMETHBIE
pE3yJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHUIBl YETHIPEXYTOJHHUKOB, WX DJIEMEHTHI,
MOJIb30BAThCSl X CBOWMCTBAMHU TIPU PEUICHUH T'€OMETPHUYECKUX 3anad. Paznmnyarh
MPU3HAKK U CBOMCTBA MapajljiesiorpaMma, pomOa U MpsiMOYroJIbHUKA, IOKa3bIBaTh
WX U YBEPEHHO MPUMEHSTH MIPH PEIICHUN T€OMETPUUYECKUX 3a/1ad.

Hcnonb30BaTh CBOMCTBA TOUKH TIEPECCUCHUS MEIMAH TPEYrojbHUKa (IICHTpa
Macc) B pEIICHHUH 3a/1ad.

Brnagers moHsATHEM CpeqHEH JIMHWUW TPEYTOJbHHKA W TPAlelnud, MPUMEHSIThH
X CBOWCTBAa MpHU PEIICHWH T'eOMETPHUECKHX 3anad. lcmomb30BaTh TeopeMy
daneca u TeopeMy O MPOMOPIMOHATBHBIX OTPE3Kax, MPUMEHAITh UX ISl PEIICHUS
MPAKTHYECKHX 3a7ad.

Pacno3HaBaTh NEHTpPaNIbHO-CUMMETPHYHBIE (QUTYpPHl M HCIONB30BaTh HX
CBOICTBA IPH PEIICHUH 3a]1ad.

Bnagers moHATHSAMU MOAOOUS TPEYroJbHUKOB, KoddduuueHTta mnoaoous,
COOTBETCTBEHHBIX AJIEMEHTOB MOJJO0OHBIX TPEYTOJIBHUKOB. FIMETh IIpeICTaBICHUE O
npeoOpa3oBaHuu MOA0OUS U 0 MoN0OHBIX (urypax. [lonb3oBaThesi MpU3HAKAMU
no00usi TPEYroJbHUKOB MPHU PEIICHUU T'eOMETpHUYecKux 3anad. JlokaswiBaTh |
MPUMEHSATH OTHOIICHHS TPONOPIIMOHATFHOCTH B IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpuMeHATh TO00ME B IPAKTHUECKUX 3a/1a4ax.

BeIBOIUT, W  WCHONB30BaTh MpocTelmiue GOpMyIbl UIsl  TUIOIIAIH
TpeyroJibHUKa, MapajuiejiorpaMmma, poMoa u Tpanenuu. Berauciath (pa3auuHbIMU
crocobamMu) IUIOIAAb TPEYTOJbHUKA M IUIONIATM MHOTOYTOJBHBIX  (Uryp
(MoJIB3ysiCh, TOAE HEOOXOAUMO, KAIBKYJISATOPOM). 3HATh OTHOIICHUE ILIONIAJCH



NOJO0OHBIX (PUTYp M TMPUMEHSTH MPH PEIICHUU 3a7ad. [IpUMEHSTHh MOJIyuYeHHbIC
YMEHUS B MPAKTHUYECKUX 3aj[auax.

[Tonp3oBatbess Teopemoii [ludaropa s pelieHUs TEOMETPUYECKUX H
npakTU4eckux 3anad. CTpPOUTh MAaTEeMaTHYECKYH0 MOJACTb B MPAKTUYCCKHX
3aj71auaxX, CaMOCTOSTEIILHO JeaTh YSPTEK U HAXOAUTh COOTBETCTBYOIIUE JITHHBI.

Bnamerh mOHSATHEM BIMCAHHOTO M IEHTPAJIBHOTO YIJa, yIrjia MEXIY
KacaTeJIbHONH M XOPJIOM, OMMCAHHOW M BIMCAHHOW OKPY)XHOCTU TPEYTOJIbHUKA U
YeThIPEXYTOJIbHUKA, IPUMEHSATh UX CBOMCTBA MPH PECIICHUU 3a]1a4.

[MpuMeHSTh TOJYYCHHBIC 3HAHUS HA TPAKTUKE — CTPOUTh MAaTEMAaTUYECCKHE
MOJICIIU JIJIs 33]1a4 PEabHOW HU3HHU M MPOBOJIUTH COOTBETCTBYIOIINE BIYUCICHUS
C MNPUMEHEHHEM IMOoa00us W TPUrOHOMETpHH (MOJB3YSCh, TlIE HEOOXOIUMO,
KaJbKYJISITOPOM).

K xoHiy oOydenust B 9 kjacceoOyqaronuiics MoTyuuT CIICIYIONNUE TPeaAMETHBIE
pe3yIbTaThI:

3HaTh TPUTOHOMETPHYECKUE QYHKIIMA OCTPHIX YIJIOB, YMETh HAXOJIUTh C MX
MOMOIIBIO PA3IUYHBIC 3JIEMEHTHI MPAMOYIOJBLHOTO TPEYrojbHUKA («peliecHue
IPSIMOYTOJIbHBIX TPEYTOIBHUKOB»). HaxoauTh (¢ MOMOIIBIO KaTbKYJISATOPA) JIHHBI
W YTJIBI JJTIS HeTaOJTUYHBIX 3HAUCHUH.

[Tonp3oBaThCsl (hopMysIaMy MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUICCKUM
TOXKJIECTBOM JIJII HAXOXXJEHUS COOTHOIICHUHW MEXIYy TPUTOHOMETPHUCCKHMHU
BEJIMYMHAMH.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, NMPHUMCHSITH WX IS
HAXOKJICHUS PA3JIMYHBIX JJIEMEHTOB TPEYroJibHUKa (KpEIIeHHEe TPEeyTrOJIbHUKOBY),
IPU PEIICHUU TEOMETPUYCCKUX 3anad. [IpUMEHSTh TOJyYCHHBIC 3HAHHS TIPH
PEIICHUH MPAKTHYCCKUX 3a/1a4.

[TprMEHATH TPUTOHOMETPHIO B 33/1aUax Ha HAXOXKJICHHUE TUIOIIAH, BEIBOJIUTH
W BIIAJICTh TPUTOHOMETPUYCCKUMHU (QOpMyJIaMH IS TUTOMIAAM TPEYToJIbHHKA,
napajiesiorpaMma, pom0Oa, Tparelyy, BEIBOJIUTh U PUMEHITh hopMyiny ['epoHa u
dbopMyITy JUIS TUTOIIAIN BBITYKJIOTO YEThIPEXYTOJIbHHUKA.

MMeThr TpeACTaBIICHHE O TOMOTETHH, IPUMCEHATh B MPAKTHUYCCKHUX
CUTYaIUsX.

Hcnonb3oBaTh TeopeMbl UeBbl 1 MeHemnas py pelieHny 3a1ad.

Hcnonb30BaTh TEOpPeMBI O BIMCAHHBIX yriaX, yriaX MEXIy XopJIaMu
(CeKyIIMMH) U yIIe MEXy KacaTeIbHON M XOPA0i IPU PEIICHUH T€OMETPUIECCKIX
3amad. JlokaspiBaTh M IPHMEHSTh TEOPEMBI O TPOU3BEIACHHHM OTPE3KOB XOPH, O
MIPOU3BEACHUH OTPE3KOB CEKYINNX, O KBaApaTe KacaTelIbHOM.

BrnaneTs TOHATHEM KOOPAMHAT HAa IUIOCKOCTH, paboTaTh ¢ ypaBHEHHUEM
NpsAMOM Ha IUIOCKOCTH. BiameTs NOHATHSAMHU YIJIOBOrO KoddduimeHTa wu
CBOOOJTHOTO 4YJICHA, MOHUMAaTh HMX TEOMETPHUYECCKHUH CMBICI M CBS3b YIJIOBOTO



koa¢dduirieHTa ¢ BO3pacTaHWEeM M YObIBAaHHMEM JIMHEWMHOW (QYHKUHMH. YMETb
pemaTh METOJOM KOOPJIMWHAT 3a/laud, CBSI3aHHBIE C MApaUIEIbHOCTBIO U
MEPIEHINKYJIAPHOCTBIO MPSMBIX, NEPECEUEHUEM NPSIMBIX, HAXOXKIECHUEM TOYEK
IepeceyEeHUs.

BbIBOIUTh W BIAAETh YPaBHEHHUEM OKpPYKHOCTH. McCHonp30BaTh METOJ
KOOpAMHAT Il HAXOXKACHUS NEPECEUEHUN OKPYKHOCTEW M MpsAMbIX. BrageTts
dbopMmynamMu paccTOSHUS OT TOUYKHM /O MPSMOM, TUIONIaAM MapajuieorpamMma B
KOOpJIMHATaX, MMETh MOHATHE 00 OpHEHTHPOBaHHOH momanu. Iloab3oBaTbes
METOAOM KOOpJMHAT HAa IUIOCKOCTH, NPUMEHATh €ro NpU  PELICHUH
F€OMETPUYECKUX M MPAKTUYECKUX 3anad. [IpuMeHsTh MeTON KOOpAMHAT B
MPAaKTUKO-OPUEHTHUPOBAHHBIX FTEOMETPUUECKHX 3a/1a4ax.

Bragerp noHSATHEM BEKTOpa. YMETh CKJIaAblBaTh W BBIYUTATH BEKTOPHI,
YMHOaThb Ha 4YHWCJO, BIAJAETh NMpaBWJIAMH TPEYTrOJbHUKA M NapajuieJorpaMma.
Bianerp nmpakTUYECKMMHU MHTEPIPETALUAMU BEKTOPOB. YBEPEHHO IMOJb30BATHCS
KOOpAMHATaMU BEKTOpa. BriaaeTb CIOKEHMEM W BBIUUTAHUEM BEKTOPOB,
YMHO>KEHUEM BEKTOPA Ha YUCJIO B KOOPJIAUHATAX.

Wmets npencrarienue o 6asuce (Ha miockoctH). PackiaabiBaTh BEKTOPHI 11O
O0asucy. PackmanpiBaTh BEKTOpPbl CHJI C TOMOIIBIO TMPOCIUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOLIEHWW. IIpUMEHATH TOJIydeHHbIE 3HaHUA B
npocTedmx pU3ndecKux 3agavax.

Bianerp MOHATHEM CKaJSIPHOTO MPOU3BEIECHHUS BEKTOPOB, IMOHHUMATh €TO0
FEOMETPUYECKUA CMBICI M YBEPEHHO TII0JIb30BAaThbCSl €ro BBIPAXKEHUEM B
JIEKapTOBBIX KOOPAHMHATAX. 3HATh AUCTPUOYTHUBHOCTH CKAISAPHOTO MPOU3BEICHUS
U €ro CBS3b C MpOeUUpoBaHUEM. [IpUMEHATH CKAIIpHOE MPOU3BEAECHUE BEKTOPOB
JUISL HAXOXKJICHUS JUIMH W YIJIOB. Pemiatb reomMeTpudeckue 3aiadyd C IMOMOUIBIO
CKAJIIPHOTO Ipou3BeneHMs. Vcrnoap30BaTh CKaIsPHOE MPOU3BEACHUE BEKTOPOB B
anredpanyecknx U GU3NUYECKUX 3a/1auax.

Bianerp MOHATHSMU TPaBUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI JYyTU OKPYKHOCTH U PAJMAHHOW MEpBI yIia, BBIUUCIATH IJIOIIAAb Kpyra U
ero yactedl. [lonnmare cmpici yucna w. [I[pUMEHSATH MOJyYEHHBIE YMEHHUS MHpPH
pEIICHUH MPAKTHUYECKUX 3a/Jad. 3HaTh HCTOPUYECKUE CBENEHUS 00 M3MEpeHUuu
JUIMHBI OKPYKHOCTH U IUIOLIAIN Kpyra.

NmeTrp mnpencTtaBieHue o0 MpeoOpa3oBaHUU IUIOCKOCTH, O JBUKEHUSX.
HaxomuTe ocu, UEHTpel cUMMETpUM GUTYp, UEHTPbl MOBOPOTA, HAXOAMUTh
KOMITO3ULIUMA TPOCTEHIIUX TpeodpazoBaHuid. [IpuMeHSTh ABUMXKEHUS IIIOCKOCTH
IIPU PEIICHUU T€OMETPUYECKUX 3a/1ay.

[IpuMeHATh NOJIyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTHUYECKHUE
MOJENH ISl 3a/1a4 peajibHOW KM3HU U TPOBOJUTH COOTBETCTBYIOIIUE BHIYMCIICHHUS



C NPUMEHCHHEM IOJ00MS M TPUTOHOMETPHYCCKUX (yHKuIuH (HMOab3ysCh, Tie
HEO0XOIMMO, KaJbKYJIITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBouacos
Ne n/m HaumenoBanuepas/ie0B H TeMIPOrpaMMbl Beero Konrpoabhbie
padoThl
1 Hauana reomerpuu. [Ipocreiinme reomerpudeckue GUTyphbl U KX CBOWCTBA. 28 1
H3mMepeHnereoMeTpuueCKUXBEIHYHH
2 TpeyronbHuku 19
3 INapamnensHOCTH. CyMMayriI0BMHOTOYTOJIbHHKA 15 1
4 TIpsIMOYTOJIBHBIETPEYT OTbHIUKH
5 I'eomeTpuyeckreHepaBeHCTBA 1
6 OxpyxHOCTb. ['eomerpuueckruemecrarouek. [locTpoeHust ¢ MoMOLIbIO IIUPKYIIS ¥ JIMHEHKH 18 1
7 TloBTOpenue, 06001ICHHE, CHCTEMATH3AIMSI3HAHHI 10 1
OBUIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 102 6




8 KJIACC

Ne ni/m HaunMeHoBaHHEPa3/1eJI0B U TEMIIPOTrPaMMBbI Komriecrsouacos
Bcero KoHTpoabHBIEPadoTHI

1 HeTbIpEXYroJbHUKH 22 1
2 TlonoGue 16 1
3 IInowmans 16 1
4 Teopema [Tudaropa u HaYaga TPUrOHOMETPHU 18 1
5 YIIIBl U 4eThIPEXYTONBHUKY, CBSI3aHHBIC C OKPY)KHOCTBIO 20 1
6 IloBTOpeHue, 0600MEHNE, CHCTEMATH3AIMA3HAHMI 10 1

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6




9 KJIACC

Ne n/m HanmeHoBaHHEpa3/Ie/10B H TeMIIPOrPAMMBI Komriecrrouacos
Bcero KoHTpoabHBIEPadoTHI

1 PemenuerpeyronsHUKOB 22 1
2 [Momo6ueTpeyrobHUKOB 12 1
3 MeToIKoOpArHAT 10 1
4 Bekropsl 20 1
5 JlnuHa OKpY)KHOCTH U ILIOIIAMb Kpyra 16 1
6 JIBHOKEHHSTUIOCKOCTH 10
7 [ToBTOpenue, 06001IIeHNe, CHCTEMATH3AUA3HAHUI 12 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




IMOYPOYHOE INTAHUPOBAHHUE

7 KJIIACC
KosnuecTBouyacos
Ne
/i Temaypoka Beero KouTtpoabHusbiep
a00ThI
1 HcTopust BOBHUKHOBEHUS U Pa3BUTUS TEOMETPUU 1
2 HavansHble mousTHs reomeTrpun. Touka, npsiMast, OTPe30K, JIy4 1
3 HauanpHble nonsTus reomerpun. Touka, IpsiMasi, OTPE30K, JIy4 1
4 Ionstie 06 akcrome, TeopeMe, T0Ka3aTeNLCTBE, ONPEACICHIH, CBOHCTBE, IIPU3HAKE 1
5 BsanmMHoe pacrionosxeHHe Todek Ha npsiMoil. M3MepeHne [UTHHEI 0Tpe3Ka, pacCTOSHAE MEXKIY TOUKaMH 1
6 B3anmMHoe pacnosnoxeHue Touek Ha npsMoi. M3MepeHue JUIMHBI OTpe3Ka, pacCTOSHUE MEXK Y TOUKaMH 1
7 B3anmMHoe pacnosnoxeHue Touek Ha npsMoi. M3MepeHue JUIMHBI OTPE3Ka, pacCTOSHUE MEXKY TOUKaMH 1
8 ITonynnockocTs u yroi. Bunsl yrios. MI3sMepeHreBeIMUUHYTIOB 1
9 ITonynnockocts u yroi. Bunsl yrios. MI3MepeHreBeIMUUHYTIOB 1
10 ITomynnockocTs 1 yron. Buast yrinos. M3mepeHHeBETMUNHYTIOB 1
11 Bepruxansusie u cMexxHbIe yrisl. [lapannensHble 1 HepleHUKYIIIPHBIEC IPSIMbIE 1
12 Bepruxansubie u cMexHbIe yrisl. [lapasensHble 1 HepIeHUKYIIIPHBIE IPSIMbIE 1
13 Bepruxansubie u cMexHbIe yrisl. [lapasensHble 1 HepIeHIUKYIIAPHBIEC TIPSIMbIC 1
14 Bepruxanpnelie 1 cMeskHbIe yribl. [lapasienpHble 1 HepleHUKYIIIpPHbIE IPsMbIE 1
15 Bepruxanpaelie 1 cMexHbIe yribl. [lapasenbHble 1 NepleHMKYIIpHBIE IPsIMbIe 1
16 Buccekrpucayria 1
17 Buccexrpucayria 1
18 Buccexrpucayria 1
19 Jlomanas. Buasl nomanbix. JlimHa joMaHoM 1
20 Jlomanas. Buasl nomanbix. J{imHa 1oMaHOM 1




MHOFOyTOJ'ILHI/IKI/I. HCpI/IMeTpMHOFOyTOHLHI/IKa. [Tonsitue o BBIITYKJIBIX X1 HEBBIITYKJIBIX

21 1
MHOTOYTOJIBHUKAX

2 MHoroyronbsHUKH. [lepuMeTpMHOroyroyibHUKa. [IOHATHE O BBITYKIIBIX M HEBBITYKIIBIX 1
MHOTOYT'OJIbHUKAX

23 MHoroyronsHUKH. [lepuMeTpMHOroyroyibHUKa. [IOHATHE O BBITYKIIBIX M HEBBITYKIJIBIX 1
MHOTOYTOJIBHUKAX

24 MHoroyronsHEKH. [lepuMeTpMHOTOyrosbHUKA. [IOHATHE O BBITYKIIBIX M HEBBITYKIJIBIX 1
MHOTOYTOJIbHUKAX

25 MHoOroyrojabsHUKH. [lepuMeTpMHOroyroyibHUKa. IIOHATHE O BBITYKIIBIX M HEBBITYKJIBIX 1
MHOTOYTOJIBHUKaX

26 WHCTpYMEHTSI 71 M3MEPEHUIA 1 TIOCTPOCHU

27 MucTpymenTs! U1 U3MEPEHUI U TOCTPOCHUI

28 KonrponsHas padota no Teme "Hawana reomerpuu. IIpocreiimue reomerpudeckue Gurypsl 1 ux 1
cBoiicTBa. M3MepeHuereomerpudeckuxpuryp”

29 Menuana, OUCCEKTpUCa U BBICOTA TPEYrOJIbHUKA 1

30 Menuana, OrcceKkTprca U BBICOTA TPEYrOJIbHUKA 1

31 PaBeHCTBOTpPEYrONEHUKOB 1

32 ITepBbIii 1 BTOPOI MPU3HAKH PaBEHCTBA TPEYTOIEHUKOB 1

33 ITepBbIii 1 BTOPOI NPU3HAKH PAaBEHCTBA TPEYTOILHUKOB 1

34 TlepBbIit 1 BTOpOH NMPH3HAKU PAaBEHCTBA TPEYrOJIbHUKOB 1

35 TlepBeIit 1 BTOpO# MPH3HAKU PaBEHCTBA TPEYrOJIbHUKOB 1

36 IlepBbIii 1 BTOPO# NPU3HAKH PAaBEHCTBA TPEYTOJIbHUKOB 1

37 PaBHOOEIpEHHBIE TPEYrOJIBHUKY U UX CBOMCTBA 1

38 PaBHOGEIpEHHBIE TPEYrOJIBHUKY U UX CBOUCTBA 1

39 PaBHOGEIpEHHBIE TPEYTOJIBHUKY U UX CBOHCTBA 1

40 IIpu3HakpaBHOOEAPEHHOTOTPEYTOTBHHUKA 1

41 IIpu3nakpaBHOOGEIPEHHOTOTPEYTOIBHHUKA 1




42

Tperuiinpr3HaKpaBeHCTBATPEYTOIEHIKOB

1
43 TperuitnpusHakpaBeHCTBATPEYTOILHUKOB 1
44 TperuiinpusHakpaBeHCTBATPEYTOJbHUKOB 1
45 Durypsl ¢ oceBoit cummerpuei. IIpumMepsl CUMMETPHH B OKPYXKAIOLIEM MHPE 1
46 durypsl ¢ oceBoit cummerpuei. IIpumepsl CUMMETPHH B OKPYXKAIOLIEM MHPE 1
47 KonrponsHas pabota o teme "TpeyronsHuku” 1
48 INapannenbHOCTBIPAMBIX 1
49 CBoiicTBa 1 MPHU3HAKHU MaPALICIbHBIX MPIMBIX 1
50 CBoifcTBa 1 NPU3HAKHU NapalIeIbHBIX IPSIMBIX 1
51 CBolicTBa 1 IPU3HAKH NapaIeTbHBIX MPSMBIX 1
52 CBoONCTBa M IPU3HAKY NAPaILICIBHBIX MPSIMBIX 1
53 CBoNCTBa M IPU3HAKY NAPaILICIBHBIX MPSIMBIX 1
54 CBoiicTBa U NPU3HAKYU NMapaIeIbHBIX IPSIMBIX 1
55 CyMMayriioBTpeyroJibHUKa 1
56 CyMMayTI0BTpeyroJbHUKa 1
57 BuemnueyrnelTpeyronbHuka 1
58 BHemHueyrnsITpeyroisHIKa 1
59 CyMMa BHYTPEHHHX YIJI0B MHOTOYT'OJIFHHKA U CyMMa BHEIIIHUX YIJIOB BBITYKJIOTO MHOTOYTOJIbHHKA 1
60 CyMMa BHYTPEHHHX YTJIOB MHOTOYTOJIEHHMKA M CyMMa BHEITHUX YTJIOB BBITYKJIOTO MHOTOYTOJIbHUKA 1
61 CyMMa BHYTPEHHHX YTJIOB MHOTOYTOJTEHHMKA M CyMMa BHEIITHUX YTJIOB BBITYKJIOTO MHOTOYTOJTbHUKA 1
62 Konrtponbhas padota no teme "IlapaiensHocts. CyMMayrioBMHOIOYroIbHUKA' 1
63 TIpu3HaKMPaBEHCTBAPSIMOYTOIEHBIXTPEYTOJIBHUKOB 1
64 IIpyu3HakupaBEeHCTBANPSIMOYTOJIbHBIXTPEYTOJIbHUKOB 1
65 IlepnenuKynsp 1 HaKIOHHAs 1
66 CBOHCTBO MeiMaHBI IPSAMOYTOJIBHOTO TPEYrOJIbHUKA, IPOBEIEHHON K THIIOTEHY3e 1
67 CBoifcTBO MeMaHBbI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEAEHHON K THIIOTEHY3€ 1




68

IIpsmoyromnbHBIl TpeyronsHuK ¢ yriiom B 30 rpagycos

1
69 TpsimoyrosbHbIi TpeyronsHUK ¢ yriom B 30 rpaaycos 1
70 COOTHOIICHNS MKy CTOPOHAMH H YIJIAMH TPEYroJIbHUKA 1
71 COOTHOIICHUS MEX]ly CTOPOHAMH U yriaMH TPEYTroNbHHUKA 1
72 HepasencTso TpeyronbHuka. HepaBeHCTBO 0 [IMHE TOMaHOU 1
73 HepasenctBo Mexay nepneHAUKYISIpOM U HAKJIOHHOM. PaccTosHME OT TOUKH 10 NPSIMOi 1
74 KonrponsHas padota o Temam "IIpsamoyronsasie TpeyronbHuky', "['eomeTpuyueckie HepaBeHCTBA" 1
75 OKpY)XHOCTb, XOPJIbl U JJUAMETPbI, UX CBOWCTBA 1
76 OKpy>XHOCTb, XOP/Ibl U IMAMETPBI, UX CBOMCTBA 1
7 BsanmMHoOe pacriosnoskeHHe OKpy)KHOCTH | IpsiMoii. KacarenbHast 1 ceKymas K OKpY>KHOCTH 1
78 BzanMmHOe pacnono)xeHne OKpyKHOCTH U TIpsiMoii. KacarenbHast U cekyIast K OKpy>KHOCTH 1
79 BzanMmHOe pacniono)xeHne OKpyKHOCTH H TIpsiMoii. KacarenbHast U cekyIast K OKpy>KHOCTH 1
80 OKpY>KHOCTb, BIHCAHHAS B YTOI 1
81 OKpY>XHOCTb, BIIUCAHHASI B YTOJI 1
82 TTonsTHE O rEOMETPUYECKOM MecTe To4YeK. [IpruMepsl FeOMETPUIECKUX MECT TOYEK Ha INIOCKOCTH 1
83 TTonsTHE O rEOMETPUYECKOM MecTe To4YeK. [IprMepsl FeOMETPUUECKUX MECT TOYEK Ha INIOCKOCTH 1
84 OmnncaHHas OKPYKHOCTh TPEYTOJIbHHKA, €€ LIEHTP 1
85 OnucaHHasi OKPYXHOCTb TPEYTOJIbHUKA, €€ LIEHTP 1
86 MeToJ] reOMETPHIECKHX MECT TOYEK IIPU PEIISHHH TeOMEeTPIIECKUX 3a/1ad 1
87 MeTo]1 reOMETPHIECKHX MECT TOUEK TIPU PEIICHHH TeOMEeTPIIECKUX 3a/1ad 1
88 MeTo/1 FeOMETPUYECKUX MECT TOUEK IIPU PEIICHUH TeOMETPIYECKUX 3a/1ad 1
89 MeTo/1 FeOMETPUUECKUX MECT TOUEK IIPU PEIICHHH TeOMEeTPIYECKUX 3a/1ad 1
90 OG6oCcHOBaHMs MPOCTEHIINX TOCTPOCHHUH, ITAIIBI 33/[a4H Ha IIOCTPOCHUSI, pEIIeHHE 3a1ad Ha 1

HOCTPOCHHE LIUPKYJIEM M JIMHEHKOH

01 OG6ocHOBaHMs IPOCTEHIIINX TOCTPOCHHUM, ATAIIbI 33[a4 Ha IIOCTPOCHUSI, pELIeHHe 3a1ad Ha 1

MOCTPOCHUE UUPKYJIEM U JIMHEHKON




KonrponpHas pabdota o TemMe "OxpyxHOCTE. ['eomeTpryeckre Mecta Touek. [IocTpoeHHs ¢ MOMOIIBO

92 - 1
HUPKYIS U THHEHKH

93 IMoBTopenue u o6001eHNe. Pemmenne 3aiad, HITIOCTPUPYIONIMX CBSI3H MEXKY Pa3IMYHBIMU TEMaMU 1
Kypca

94 IMoBTopenue u o6001eHNe. Pemmenne 3a1ad, HITIOCTPUPYIONMIMUX CBSI3H MEXKIY Pa3IMIHBIMU TEMaMU 1
Kypca

95 IMoBTopenue u o6001eHNe. Pemenne 3a1ad, HILTIOCTPUPYIONINX CBSI3H MEXKY Pa3IHIHBIMU TEMaMU 1
Kypca

9% TToBTopenue u 06001eHNe. Perenne 3aad, HITIOCTPUPYIOLIMX CBSI3H MEXKY Pa3IMIHBIMU TEMaMU 1
Kypca

97 TToBTopenue u 06001eHNe. Perenne 3aad, HITIOCTPUPYIOLIMX CBSI3H MEXKY Pa3IMYHBIMU TEMaMU 1
Kypca

98 IToBTOpenue u 0600IeHNe. Perenne 3axad, HILTIOCTPUPYIONIMNX CBSI3H MEKIY Pa3IHIHBIMU TEMaMU 1
Kypca

99 IToBTOpenue u 0600menue. Pemenue 3axay, WUTIOCTPUPYIOLIUX CBA3H MEXKAY Pa3IHUHBIME TEMaMHU 1
Kypca

100 IloBTOpenue u 0600menue. Pemenue 3axay, WUTIOCTPUPYIOLIUX CBA3U MEXKAY Pa3IHYHBIMHE TEMaMHU 1
Kypca

101 HtoropasxkoHTpoabHaspaboTa 1

102 IToBTOpenue u o6o0menue. Pemenne 3axay, WUTIOCTPUPYIOMIUX CBA3H MEKAY Pa3IHIHBIMHI TEMaMH 1
Kypca

OBIIEE KOJIMYECTBO HACOB I1IO [IPOTPAMME | 102




8 KJIACC

KosmmuecTBoyacos
Ne i/ Temaypoka KonTpoabHbIEp
Bcero
a00ThI
1 [Tapamienorpamm, ero npu3HaKku 1 CBOUCTBa 1
2 [Tapamienorpamm, ero Nnpu3HaKku 1 CBOUCTBa 1
3 IMapannenorpamM, ero MpU3HAKU U CBOHCTBA 1
4 [Tapanmenorpamm, ero mpu3Haky U CBOMCTBA 1
5 [Napayutenorpamm, ero npu3Haku U CBOWCTBa 1
6 IMpsiMoyronbHUK, poMO, KBafpaT, UX IPU3HAKH M CBOHCTBA 1
7 [IpsmoyroabHUK, poMO, KBaJipaT, UX PU3HAKU U CBOICTBA 1
8 [IpsmoyroabHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOICTBA 1
9 [IpssmoyroabHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOICTBA 1
10 CpenHssIMHAATPEYTOIbHUKA 1
11 CpenHssIMHAATPEYTOIbHUKA 1
12 Tpaneuns. PaBHoOenpennas Tpanenys, e€ CBOHCTBa M IPU3HAKH 1
13 Tpaneuus. PaBHoOenpeHHas Tparnerus, € CBOCTBa U IPU3HAKU 1
14 [IpsmoyronpHasTpanenus 1
15 CpenHssUTHHUSTPAIICIIMN 1
16 Teopema®daneca 1
17 Teopema®daneca 1
18 Teopema 0 NpOMOPLMOHANIBHBIXOTPE3KAX 1
19 Teopema 0 IpONOPLHMOHAIBHBIXOTPE3KAX 1
20 LentpmMaccTpeyronpHuKa 1
21 LlenTpanbHO-CHMMETPUYHBIEUTYPHI 1




22

KonrposnbHas padoTa o teme "UeTbIpEXyrobHUKH"

1
23 IMoxobueTpeyronbHUKOB, KOG PUIHEHTION00US 1
24 IMoxo6ueTpeyronbHUKOB, KOG PUIHEHTION00US 1
25 [Mpu3HaKUNOa0OUATPEYTOIBHUKOB 1
26 [Mpu3HaKUNog0OUATPEYTOIbHUKOB 1
27 [Mpu3HaKUIOAOOUATPEYTOIBHUKOB 1
28 [Mpu3HaKUIOAOOUATPEYTOIBHUKOB 1
29 [Tpu3HAKUIIOIOOUSITPEYTOILHUKOB 1
30 [Tpu3HAKUIIOTOOUATPEYTOIHHUKOB 1
31 [TpumeHneHue MogoOHS PH PENICHHN TPAKTHIECKUX 33129 1
32 ITpumeHeHre TOAOOHS IIPH PELICHUH MTPAKTHYECKUX 3a/1a4 1
33 ITpumeHeHre TOJO6HS IIPY PELICHNH TPAKTHYECKUX 33184 1
34 [Ipumenenue nogo0us PU PELICHUH MTPAKTUUECKUX 33124 1
35 [Ipumenenue nogo0Ous PU PELICHUH MTPAKTUUECKUX 33124 1
36 [MpumeneHne nogoOHs NpH PeLICHUN IPAKTUIECKUX 33424 1
37 BBenenue nouaTus npeodpa3oBaHus nog00us U NOZOOHBIX GHUTYp 1
38 KonrponbsHas padota no teme "Ilogooue” 1
39 IMonsrie mnomany. CBoHCTBA IUIOIAACH T€OMETPHIECKUX PUTYP 1
40 IMoustre mwiomaau. CBoiicTBa IUIONIaAeH TeOMETPHUYECKUX HUTYp 1
41 [Moustre momaau. CBoiicTBa IuoNMaci reOMETPHUYECKUX HUTYp 1
42 ITpocreiimme GopMyIIbI IJIs IIIOMAAN TPEYTONbHUKA, MapajuieIorpaMMa, poMba U Tpaneun 1
43 IMpocreiimme GopMyITbI IJIs IIIOMIAAN TPEYTONbHUKA, TapajuIeIorpaMMa, poMOa U Tpaneun 1
44 Ipocteiimme GopMyisl Ui MIOMIAAN TPEYTOIbHUKA, TapalIeIorpaMMa, poMOa U Tpaleuu 1
45 Ipocteiimme GopMyIsl Ui MIOMIAAN TPEYTOIbHUKA, TapaIeIorpaMMa, poMOa U Tpaleuu 1
46 Ipocteiimue GopMyisl Uit MIOLMIAAN TPEYTOIbHUKA, IapaIeIorpaMMa, poMOa U Tpaleuu 1
47 [pocreitmre GopMyIbl s MIIOMAAN TPEYrOJIbHUKA, MTAapajuIeiorpaMma, poM0Oa 1 Tpaneiuu 1




48

Ipocrteitmme GopMyITsl JUIs IUIONIAIM TPEYTOJIbHUKA, TApalIeNIorpaMMa, poM0Oa U Tpaneuu

1
49 IMpocreiimme GopMyIIbI IJIs IIIOMIAAN TPEYTONBHUKA, apajuieIorpaMMa, poMOa 1 Tpanenun 1
50 IMpocreiimme GhopMyIIbI 15 IIIOMIAAN TPEYTONBHUKA, apajuIeIorpaMMa, poMOa U Tpanenun 1
51 [TnomaaunonoOHBIXGUTYp 1
52 [TnomaaunonoOHBIXGUTYp 1
53 [TnomaannonoOHBIXHUTYp 1
54 KonrponbsHas padota no teme "Tlnomans" 1
55 Teopemallugaropa 1
56 [pumenenne Teopems! [Indaropa npu penreHnN MPaKTHYECKUX 3129 1
57 [Mpumenenne Teopems! [ndaropa npu penieHHN MPaKTHYECKUX 33129 1
58 ITpumenenne Teopems! [Tudaropa npu perreHnH MPaKTHIECKUX 3a1a4 1
59 ITpumenenne Teopems! [Tudaropa npu perreHnH NPaKTHIECKUX 3a1a4 1
60 IMpumenenue TeopeMsl [udaropa npu perieHnn MPaKTHYECKUX 33129 1
61 [IponopuuoHaabHbIE OTPE3KU B MPSMOYTOJIbHOM TPEYroJbHUKE 1
62 IIponopuuoHanbHbIE OTPE3KU B MPSMOYTOJIbHOM TPEYrOJbHUKE 1
63 [TponopiuoHanbHbIE OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIbHUKE 1
64 [ponoproHaBHBIE OTPE3KH B IIPSIMOYTOJIBHOM TPEYTOJbHUKE 1
65 [ponopuroHaIBHEIE OTPE3KH B IIPSIMOYTOJIBHOM TPEYTOJbHUKE 1
66 ITponopuyoHaNbHEIE OTPE3KU B MPSIMOYTOJIEHOM TPEYTOJIbHUKE 1
67 CuHyC, KOCHHYC, TAHT€HC U KOTaHT€HC OCTPOTO YTiIa IIPSIMOYTOJIbHOTO TPEYTONbHIKA 1
68 CuHYyC, KOCHHYC, TAHI'€HC U KOTaHT'€HC OCTPOTO yIiIa IPSIMOYrOJIbHOTO TPEYTOJIbHUKA 1
69 CHHYyC, KOCHHYC, TAHT'€HC U KOTaHT€HC OCTPOTO yIila IPSIMOYrOJIbHOTO TPEYToJIbHUKA 1
70 Tpuronomerpudeckue pyskuuu yriaos B 30°, 45° u 60° 1
71 Tpuronomerpudeckue pynkuuu yriaos B 30°, 45° u 60° 1
72 KonTponbHas pabota no reme "Teopema Iludaropa u Havana rpuroHomerpun” 1
73 BrnincanHble U IEHTPaATbHBICYTIIBI 1




74 BrincanHble U IEHTPATBHBICYTIIBI 1
75 BrincanHble U LIEHTpPaAbHBICYTIIBI 1
76 BrincanHble U LIEHTPABHBICYTJIbI 1
77 VYron MexIy KacaTeJIbHOH U XOpIoi 1
78 Yron Mex1y KacaTeJIbHOH U XOpIoi 1
79 VYTriasl MeXIY XOpJlaMU U CEKYIIUMHU 1
80 VYTIIBI MeXIY XOPJIAMH U CEKYITIMHU 1
81 BrincanHble U ONMCAaHHBICYETHIPEXYTOBHUKH 1
82 BrincanHble 1 ONMCaHHBICUETHIPEXYT ONIBHUKHI 1
83 CBOIiCTBa U IIPU3HAKHM BIHCAHHOTO YETHIPEXYTOIBHUKA 1
84 CBoiicTBa U NIPU3HAKHU BIIMCAHHOT'O YETHIPEXYTOJIbHUKA 1
85 CBoiicTBa U NIPU3HAKU BIIMCAHHOT'O YETHIPEXYTOJIbHUKA 1
86 CBoIiCTBa U MPU3HAKH BIMCAHHOTO YETHIPEXYTOIbHUKA 1
87 B3aumHoepacnonokeHHeABYXOKPYKHOCTEH 1
88 BzanMHOEpacno1oKeHneIBYXOKPYKHOCTEH 1
89 Kacanueokpyxuocteit 1
90 Kacanneokpyxuocteit 1
91 O01mye KacaTesbHbIE K IBYM OKPY)KHOCTSIM 1
92 KonrposbHast padoTa 1o teme ""Y1iibl U 4eThIPEXYTOJIbHUKH, CBA3aHHbIE C OKPY)KHOCTBIO" 1
93 IMoBTopenue u 0600meHNe. Pemenne 3a1ad, HITIOCTPUPYIOMINX CBSI3U MEXK/TY Pa3THIHBIMH TEMaMU 1
Kypca
94 IMoBTopenue u 0600meHwe. Pemenne 3aa4, HITIOCTPUPYIOMNX CBSI3U MEX/TY Pa3THIHBIMHE TEMaMU 1
Kypca
95 IToBTOpenue u 0600ImeHNe. Pemenne 3a1a4, MIITIOCTPUPYIOMINX CBSI3U MEX/Ty Pa3IMYHBIMH TEMaMU 1
Kypca
96 IToBTopenue u 0600meHNe. Pemenne 3aa4, MITIOCTPUPYIOMINX CBSI3U MEX/Ty Pa3IMYHBIMH TEMaMU 1




Kypca

IToBTOpenue u 0600IIeHue. Perienune 3a1ay,

WJUTIOCTPUPYIOLIUX CBA3U MEXKAY pa3IMYHbIMU TEMaMHU

97 1
Kypca

98 TTosTopenue u 06001eHne. Pelenne 3a1a4, WUTFOCTPUPYIOLIMX CBA3H MKy PA3IMYHBIMU TEMaMH 1
Kypca

99 TTosTopenue u 06001eHKe. Pemerne 3a1a4, WUTFOCTPUPYIONIHMX CBA3H MKy PA3IMYHBIMU TEMaMH 1
Kypca

100 TToBTOpenue u 06001eHne. PeleHne 3a1a4, WUTFOCTPUPYIOIIHMX CBA3H MKy Pa3IMIHbIMU TEMaMH 1
Kypca

101 | UroroBaskOHTpoOJbHAspAbOTA 1

102 IToBTopenue 1 0600wmeHre. Pemenne 3a1a4, MIUTIOCTPUPYIOLINX CBSI3U MKy Pa3IMYHbBIMH TEMaMU 1
Kypca
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9 KJIACC

Ne KosmmuecTBoyacos
wn Temaypoka Bcer | KonTpoabHbiepador
o bl
1 Cunyc, kocunyc, Tanresc yrios ot 0 no 180° 1
2 OCHOBHOETPHUTOHOMETPHYECKOETOKAECTBO 1
3 DopMyIbINPUBEICHUS 1
4 DopMynbINIpUBEIEHUSL 1
5 PemennerpeyronsHUKOB. TeopeMakoCHHYCOB 1
6 PemennerpeyronsHUKOB. TeopeMakoCHHYCOB 1
7 Teopemacunycon 1
8 TeopemacuHycoB 1
9 PenreHne NpakTHUECKHX 3a1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMbI CHHYCOB 1
10 | Pemenue mpakTHUYECKHUX 33/1a4 C HCIOJIB30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB 1
11 | PemeHue npakTHYECKHUX 33/1a4 C HCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB 1
12 | PemeHne npakTHYECKHUX 33/1a4 C MCIOJIB30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB 1
13 | Tpuronomerpuueckue GOPMYIbI IS IJIOIIAAN TPEYTOJIbHUKA, apajuIeorpaMmma 1
14 | Tpuronomerprdeckue GOpMyIIbI IS IUIOMAIN TPEYTONBHUKA, TapauIeIorpaMma 1
15 | Tpuronomerprdeckue GopMyIIBI IS IUIOMAIN TPEYTONBHUKA, TapauieIorpaMma 1
16 | Tpuronomerpudeckue (GopMyIbI IS IUIOMAIN TPEYTONbHUKA, apajuieIorpaMmma 1
17 | ®opmynal epona 1
18 | ®opmynal'epona 1
19 | ®opmynal'epona 1
20 | ®opmynamonia UBbIITYKIOr 04eThIPEXYTOIbHUKA 1
21 | ®dopmynamIonia uBbIIYKIOr 04eTEIPEXYTOIbHIKA 1




22 | KonrposbHas padoTa 1o teme "'PemieHue TpeyrogbHUKOB" 1
23 | Xopupl ¥ NOJOOHBIE TPEYrOJIBHUKH B OKPYXKHOCTH 1
24 | TeopeMa O POU3BEACHUN OTPE3KOB XOPJ 1
25 | Teopema 0 IpOU3BEICHUU OTPE3KOB XOP] 1
26 | TeopeMsl O IPOU3BEICHUH OTPE3KOB CEKYLIUX 1
27 | TeopeMsl O IPOU3BEICHUH OTPE3KOB CEKYIIUX 1
28 | Teopema o KBajpaTeKacaTeIbHOM 1
29 | Teopema o KBajJpaTeKacaTeIbHOMI 1
30 | TeopembiUeBsl 1 MeHenast 1
31 | TeopemsrUessl u Menenas 1
32 | TeopembiUensl 1 MeHnemnast 1
33 | [lonaTHe 0 TOMOTETHH 1
34 | KontpounsHas padota o teme "Tlogobue TpeyroipHUKoB" 1
35 VYpaBHeHHUE MPSIMOW Ha TIIOCKOCTH. Y TJIOBOH KOA(PUIUEHT U CBOOOIHBIN WIEH, X F€OMETPUYECKHI 1
CMBICIT
36 YpaBHeHUE NPsAMON Ha INIOCKOCTU. YTIIOBOH KO3 (UINEHT U CBOOOJHBIN WIEH, UX T€OMETPHUYECKHI 1
CMBICIT
37 | IMapamienpHOCTh U MEPICHANKYIIPHOCTD NPSIMBIX (depe3 yrinoBoil koddhuineHT) 1
38 | YpaBHEHHEOKPYKHOCTH 1
39 | Haxox/IeHue nepeceueHnil OKPYKHOCTEH M IIPSIMBIX B KOOPIMHATAX 1
40 | Haxox/JeHNe IepeceueHni OKPYKHOCTEH M MIPSIMBIX B KOOPIMHATAX 1
41 | ®dopmyna pacCTOSHHS OT TOYKH JI0 TIPSIMOMA 1
42 | Inomanp mapamierorpaMmMa B KOOpANHATAX, OHATHE 00 OPHEHTHPOBAHHON ILIONIAIN 1
43 | IIpuMeHeHne MeTO/Ia KOOPAUHAT B IPAKTHYECKU-OPHEHTHPOBAHHBIX T€OMETPUYECKUX 3a1adax 1
44 | KontposbHas paboTa no reme "Merox koopauHat" 1
45 | BeKTOpBIHAMIOCKOCTH 1




46 | CnoxeHne ¥ BEMUTAaHUE BEKTOPOB — IIPaBMIIA TPEYTONBHUKA W MTapajIesiorpaMma 1
47 | CnoxeHue ¥ BEIYUTAHUE BEKTOPOB — IMIPaBHIIA TPEYTOJIBHUKA H NapajuIesiorpaMma 1
48 | YMHOXCHHEBEKTOPAHAYHCIIO 1
49 | KoopauHaTbsIBEKTOpa 1
50 | CnoxeHue U BEIYMTaHUE BEKTOPOB, YMHOXKEHHE BEKTOPA HA YHCIIO B KOOPAUHATAX 1
51 | CrnoxeHue 1 BEIYUTaHUE BEKTOPOB, YMHO)KEHHE BEKTOPA HA YHCIJIO B KOOPANHATAX 1
52 | IlpuMeHeHne BEKTOPOB B (PU3UKE, IEHTP Macc 1
53 | IlousTre o 6asuce (Ha MIOCKOCTH). Pa3iosKeHUSIBEKTOPOBIIOGA3HCY 1
54 | Tloustre o 6asuce (Ha MIOCKOCTH). Pa3osKeHUSIBEKTOPOBIIOGA3HCY 1
55 | IMonsitre o Gasuce (Ha MWIOCKOCTH). Pa3nokeHUsBEKTOPOBIOOA3HCY 1
56 CkaisipHOE TIPOU3BEACHIE BEKTOPOB, TEOMETPHUCCKHI CMBICI U BHIPaXKEHUE B IEKAPTOBBIX 1
KOOpJMHATaX
57 | JJuctpubyTUBHOCTHCKAISAPHOTOIIPOU3BEICHUS 1
58 | CkamsipHOCHPOM3BEICHHE U MPOCIHPOBAHIE 1
59 | [IpuMeHeHHe CKAISPHOTO IPOU3BECHUS BEKTOPOB ISl HAXOXKICHHS JUIMH U YITIOB 1
60 | IIpumeHeHHE CKALSIPHOTO IPOU3BEACHHUSI BEKTOPOB /TSl HAXOXKICHHS [UIMH U YIJIOB 1
61 | IIpumeHeHHEe CKaIAPHOTO IPOU3BEACHHS BEKTOPOB JUI HAXOXKICHHS JUIUH U YTJIOB 1
62 | PemeHne reoMeTpryYEeCKUX 331a4 ¢ TIOMOIIBIO CKAJIIPHOTO IIPOU3BEACHNUS 1
63 | Pemenne reoMeTpryuecKuX 3a1a4 ¢ TIOMOIIBIO CKAISIPHOTO IPOU3BEACHNUS 1
64 | KonrponbHas paboTa o reme "Bekropsr” 1
65 | IIpaBHIBHBIC MHOTOYTOJIBHHKH, BEYUCICHNE HX SIEMEHTOB 1
66 | IIpaBHIBHBIC MHOTOYTOJBHHKH, BEYHCICHNE HX SIEMEHTOB 1
67 | IlpaBHIbHBIC MHOTOYTOJIBHHKH, BEIYUCICHUE HX SJIECMEHTOB 1
68 | IIpaBHIIbHBIC MHOTOYTOJIBHHKH, BEIYUCICHUE HX JJIEMEHTOB 1
69 | Yucno m u JUIMHA OKPY>KHOCTH 1
70 | Yucno m u JUIMHA OKPY>KHOCTH 1




71 | JauHagyTHOKPY)KHOCTH 1
72 | IMTMHAIYTHOKPYKHOCTH 1
73 | Pagnannasmepayria 1
74 | Papuannasmepayria 1
75 | IInowmazas Kpyra U €ro 3JIeMEHTOB (CEKTOpa U CerMEHTa) 1
76 | Ilnomaap Kpyra u ero 3JIeMeHTOB (CEKTOpa M CETMEHTa) 1
77 | Inomaap Kpyra u ero 3JIeMEHTOB (CEKTOpa M CETMEHTa) 1
78 | BrluncieHne nepuMeTpoB U IUiomaneil Guryp, BKIIOYAIONIUX dJIEMEHTHI Kpyra 1
79 | BoluncieHHe EPUMETPOB M TUIOMIAAeH (UTYp, BKIFOYAIOMINX JIEMEHTHI Kpyra 1
80 | KontposnbHas o teme "J{jMHa OKPY)KHOCTH M IUIOIIAAb Kpyra' 1
81 | lleHTpanbHasCUMMETPHS 1
82 | LleHTpanbHO-CHMMETPHUYHBIC(HUTYPHI 1
83 | IToBopor 1
84 | OceBascummeTpus 1
85 | durypsl, CHMMETpUYHbBIE OTHOCUTEIBHO HEKOTOPOIl OCH 1
86 | IlapamienbHBIIIIEpEHOC 1
87 TToHsTHE IBWXKEHUS U €r0 CBOMCTBA 1
88 | PaBencrBoduryp 1
89 | IIposiBNEeHNS CHMMETPHH B IIPHPOJE, JKUBOITUCH, CKYJIBITYPE, apXUTEKType 1
90 | KoMmmo3uIuuaBmKeHui (pocTemmenpumMeps) 1
o1 TloBTOpenue u 06001IeHKe. Perienne 3a1ay, WUTIOCTPUPYIOLIUX CBS3U MEXKAY Pa3IHYHBIMH TEMaMH 1
Kypca
92 TloBTOpenue u 0600IeHKe. Perenne 3a1a4, WUTIOCTPUPYIOLIUX CBS3U MEXKAY Pa3IMYHBIMH TEMaMH 1
Kypca
93 TloBTOpenue u 0600IeHUe. Perienne 3a1ay, WUTIOCTPUPYIOLIUX CBS3U MEXKAY Pa3IMYHBIMH TEMaMH 1

Kypca




TToBTOpeHue u 06001ICHHE

. Pemmenne 3amauy,

WIUTIOCTPUPYIOIIUX CBA3HU MEXKAY pa3JIMUHbIMU TEMaMHU

94 1
Kypca

95 TToBTopenue u o6001eHNe. Perenne 3aiad, HITIOCTPUPYIONIMX CBSI3H MEXKY Pa3IMIHBIMU TEMaMU 1
Kypca

96 TToBTopenue u o6001eHNe. Perenne 3axad, HILTIOCTPUPYIONIMX CBSI3H MEXKIY Pa3IMIHBIMU TEMaMU 1
Kypca

97 ToBTopenue u o6001eHNe. Permenne 3axad, HILTIOCTPHPYIONINX CBSI3H MEXKLY Pa3IMIHBIMU TEMaMU 1
Kypca

98 TToBTOpenue u 06001eHNe. Perenne 3aiad, HITIOCTPUPYIOLIMUX CBSI3H MEXKY PA3IMIHBIMU TEMaMU 1
Kypca

99 TToBTopenue u 06001eHNe. Perenne 3aad, HITIOCTPUPYIOLIMX CBSI3H MEXKY Pa3IMIHBIMU TEMaMU 1
Kypca

100 TToBTOpenue u 06001eHNe. Perenne 3axad, HITIOCTPUPYIONIMX CBSI3H MEKIY Pa3IMIHBIMU TEMaMU 1
Kypca

101 | UroroBaskoHTpobHAsIpAOOTA 1

102 TloBTOpenue u o6o0menue. Permenue 3axay, WUTIOCTPUPYIOLIUX CBA3H MEXAY Pa3IHUHBIME TEMaMHU 1
Kypca
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YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVISA YYEHUKA

I'eomeTpus 7-9 xknaccel. ABTophl: AtanacsH JI.C., byty3os B.®., Kagomiien

C.b., Ilo3usak O.I'., FOnuna N.N.

METOANYECKUE MATEPHUAJIBI IJIAd YYUTEJIA
Jlunakruaeckue Matepuaisl. 7, 8 u 9 kinaccel. ApTopsl: 3uB b.I'., Maiinep
B.M.

Meroaudeckue pekomeHaanuu. 7, 8 u 9 ximaccel. ABropsl: AtanacsH JI.C.,

byty3oB B.®., 'nasros 0. A. u ap.

HUAPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge


https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

		Валентьева Вера Александровна
	Я являюсь автором этого документа




