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I. I[Inanupyemble pe3y/IbTaThl 0CBOEHHUs YUeOHOro npeamera «MaremMaTuka»

I.1. IInaHupyeMbie JIMYHOCTHBIE Pe3y/IbTAaTbl OCBOEHHMS Y4eOHOr0 mpeaMeTa
«MaremaTHKa»:

1) poccuiickasi rpaKAaHCKasi WAEHTUYHOCTD, TIaTPUOTU3M, YBa)KeHHe K CBOeMY Hapoy,
YyBCTBAa OTBETCTBEHHOCTH repesi PoAuHOM, ropZioCcTH 3a CBOM Kpaii, cBOo0 PoauHy, mpoliioe 1
HacTosilljee MHOTOHALIMOHAIBHOTO Hapoja Poccuu, yBa)keHHe TrOCY/apCTBEHHBIX CUMBOJIOB
(rep6, dnar, rumMH);

2) TpakJaHCKas TO3ULMsA KaK aKTUBHOTO U OTBETCTBEHHOTO UjleHa POCCHUHCKOTO
o0I111eCcTBa, 0CO3HAOIETO CBOM KOHCTUTYLIMOHHBIE TpaBa U 00513aHHOCTH, YBaXKAOIL[ETO 3aKOH U
TIPaBOTIOPSIIOK,  OOJIafialolero  4yBCTBOM  COOCTBEHHOTO  JOCTOMHCTBA,  OCO3HAaHHO
TIPUHMMAIOIIIET0 TPAJIMIIMOHHbIE HaIlMOHA/bHbIE W O00leuesloBeYeCKre TYMAHUCTHUECKUE WU
JleMOKpaTHyecKue 11eHHOCTH;

3) TOTOBHOCTh K Cy>KeHUt0 OTeuecTBY, ero 3alure;

4) chopMHPOBAHHOCTL MHPOBO33DEHHs], COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAayKU W OOIeCTBEHHOW MPaKTHUKH, OCHOBAHHOTO Ha JAMajore Ky/bTyp, a TaKXke
pa3nMuHbiX (hopM 0OIeCTBEHHOTO CO3HAHHUS, OCO3HAHHWE CBOEr0 MeCTa B TOJIUKY/IbTYPHOM
MUDe;

5) chopMUPOBAHHOCTb OCHOB CaMOpPa3BUTHS W CaMOBOCIIMTAHHSI B COOTBETCTBUH C
o0I1Ieue/IOBEUECKUMH  IIEHHOCTSIMH W WZleallaMd TI'PaKJaHCKOro O0O0I[ecTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CaMOCTOSITe/IbHOM, TBOPUECKOW ¥ OTBETCTBEHHOMH JleATeTbHOCTH;

6) TonepaHTHOe CO3HaHWe U TIOBeJeHWEe B TMOJUKYJIbTYDHOM MHpe, TOTOBHOCTb U
CNoCcOOHOCTh BECTH AUAJIOT C APYTUMH JIFOABMU, JOCTUTATh B HEM B3aUMOIIOHUMaHHUsl, HaXO/IUTh
o0Imye 11e/Id ¥ COTPYJHUYATh /I MX AOCTWKEHUs], CIIOCOOHOCTb TIPOTUBOCTOSITH H/I€0JI0THU
9KCTpeMH3Ma, HallMOHa/IM3Ma, KceHohoOr, MUCKPUMHHALIMN T10 COLMAbHBIM, PETUTHO3HBIM,
PaCOBBIM, Hal[MOHA/TLHBIM TTPU3HAKAM U I[PYTUM HeraTUBHBIM COLMA/IbHBIM SIBJIEHUSIM;

7) HaBBIKUA COTPYZHUUECTBA CO CBePCTHUKAMHU, JIeTbMHU MJIA/ILIIEr0 BO3pacTa, B3POCIbIMU
B o0Opa3oBaTesbHOM, OOIIECTBEHHO II0/Ie3HOM, Yy4ueOHO-HCC/Ie0BaTe/IbCKOW, MPOEKTHOU W
IPYTUX BUJAX JesTeIbHOCTH;

8) HpaBCTBeHHOe CO3HaHHE U TIOBeJeHWe Ha OCHOBe YCBOEHHs OOIjeueioBeuecKux
L[eHHOCTeM;

9) rOoTOBHOCTh W CIIOCOOHOCTH K 00Opa30BaHMIO, B TOM UHC/e CaMO0Opa30oBaHHIO, Ha
TIPOTSDKEeHUM BCel >XU3HHU; CO3HATelhbHOe OTHOIIeHHWe K HempephiBHOMY 00pa30BaHWIO Kak
YCJIOBUIO YCITEIITHOM MpodeCcCoHabHOU U 001[eCTBEeHHOU JiesITe/TbHOCTH;

10) »scTeTHMUecKOe OTHOIIIEHHWE K MHUDY, BK/IOUas 3CTETHKY ObiTa, HAyuyHOro U
TE€XHUYEeCKOTO TBOPUYECTBa, CIIOPTa, 00I[eCTBeHHBIX OTHOIIIEHHUH;

11) mpuHsSITHE W peanu3alUi0 1[eHHOCTel 3/0pOBOr0 W 0e30racHOro oOpasza >KU3HH,
noTpebHOCTH B (hU3MUECKOM CAMOCOBEPIIIeHCTBOBAHHH, 3aHSTHSIX CITIOPTUBHO-03/[0POBUTETLHOM
JesiTe/IbHOCThIO, HETpPUsTHe BpeJHbIX TIPUBBIUEK: KypeHHs, yrIoTpebjieHus  ajkoroJis,
HapKOTHKOB;

12) OGepexxHoe, OTBETCTBEHHOE U KOMIIETEHTHOe OTHOIleHHe K (U3NUecKoMy U
TICUXOJIOTUYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK U APYIHIX JIIO/leH, yMeHHe OKa3bIBaTh
TIePBYIO TTOMOII]b;

13) ocosHaHHBIM BBIOOD Oyxyiied mpodeccid W BO3MOXKHOCTEH —pea3ariviu
COOCTBEHHBIX JKM3HEHHBIX TUIAHOB; OTHOIEHWe K MpodecCMoHaMbHON JesTe/lbHOCTU Kak
BO3MO)KHOCTH  y4aCTHUSI B  peIIeHWH JIMUHBIX, OOI[eCTBEHHBIX, T'OCY/[apCTBEHHBIX,
ob11ieHalIMOHAMBHBIX TTPOOIeM;

14) chopMHPOBAHHOCTL IKOJIOTHUECKOTO MBIIIIEHHUS, TIOHUMAHHUST BJIUSIHUSL COL[AA/IbHO-
KOHOMMUECKHUX TPOLeCCOB Ha COCTOSIHWE TIPUPOJHOW U COLMAILHOM Cpefibl; TpuobpeTeHre
OTIbITa 9KOJIOT0-HATIPAB/IEHHOM [1esiTeTbHOCTY;

15) oTBeTCTBEHHOE OTHOILLIEHWE K CO37IaHHI0 CEMbU Ha OCHOBE OCO3HAHHOTO TIPUHSTHS
LIeHHOCTel CeMerHOM YKHU3HHU.



1.2. TInanupyemMbie MeTanpegMeTHbIe pe3y/IbTaThl OCBOEHHUsI Y4eOHOro mpejMeTa
«MareMaTHKa»

PeryiAaTHBHBIE YHHMBepCa/IbHbIe yUeOHbIe AefiCTBHUSs
BbINyCKHUK Hay4HTCS:

CaMOCTOSITe/ILHO OTpeZiesiATh LIe/TH, 3aJjaBaTh MapaMeTpPbl U KPUTEPHH, TI0 KOTOPBIM MOXXHO
OTIpe/ie/iIuTh, UTO 1ie/ib JOCTUTHYTA;

OLIeHWBAaTh BO3MOJKHBIE TIOC/IEICTBUS IOCTVDKEHHS ITOCTABJIEHHOW I1[eIM B JesTebHOCTH,
COOCTBEHHOM >KU3HU W >KU3HU OKDY’KAIOIIUX JTH0/IeH, OCHOBBLIBAsICb Ha COOOPa)KeHUSIX 3THKHU U
Mopau;

CTaBUTb U (OPMY/IUPOBaTh COOCTBEHHBbIE 33/laud B 00pa30oBaTe/bHON [JeSTeTbHOCTH U
JKU3HEHHBIX CUTYaI[UsX;

OLIEHUBaTh PECYpPChI, B TOM UHC/Ie BPeMs U Apyryue HeMaTepuaibHble PecypChbl, HE0OXOAUMbIe
JUTSI TOCTVKEHUSI TIOCTaB/IeHHOM 1[eJTH;

BbIOMpAaTh TIyTh [IOCTW)KEHUs 1ieJd, IJIAHUPOBaTh peIlIeHHe T[I0CTaB/AeHHbIX —3a7iau,
ONTUMU3UPYS MaTepra/bHble U HeMaTepua/bHbIe 3aTPaThl;

OpraHu30BbIBaTh 3(M(MEKTHUBHBIA TMOMCK DPECypCoB, HEOOXOAMMBIX [/l JAOCTHKEHHUS
TIOCTaB/IEHHOM 11eJIH;

COTIOCTABJISITH MOTYYeHHBIN pe3y/bTaT [esTe/IbHOCTU C TIOCTaB/IeHHOW 3apaHee Lie/bio.

ITo3HaBaTe/bHbIE yHHBepPCaIbHbIe yUeOHbIe el CTBUSA
BbINyCKHUK HayUMTCS:

MCKaTh U HaXOAuUTh 0000IIeHHbIe CrOCOOBLI pelleHusl 3ajau, B TOM UHCJ/e, OCYL[ECTB/ISATh
pa3BepHYThI WHGOPMAIIMOHHBIN TIOMCK W CTaBUTh Ha ero OCHOBe HOBble (yueOHble W
TI03HaBaTe/IbHbIE) 3a/1auH;

KPDUTUUYECKU OLleHWBaTb M UHTEpPNpeTHpPOBaTh MWHGOPMALMI0 C pas3HbIX MO3ULUH,
pacrio3HaBath 1 (PMKCUPOBATh MPOTHUBOPeUrsi B MH(GOPMAL[MOHHbIX UCTOUHHKAX;

WCIO/b30BaTh  pa3/iMuHble MOJelbHO-CXeMaThuecKre CpejAcTBa JJisi  TpeAcTaBIeHus:
CyLIeCTBEHHBbIX CBfI3eM W OTHOLUEHWM, a TakkKe TMPOTHBOPEYMM, BbISIBJIEHHBIX B
VMH(OpPMaIMOHHBIX UCTOUHUKAX;

Haxo[UTb U TIPUBOJUTh KPWUTHMYECKUe apryMeHTbl B OTHOLUEHUM JeUCTBUM U CyXKAeHuH
JIPyroro; CHOKOMHO W pa3yMHO OTHOCHUTbCS K KDUTHYECKUM 3aMeuaHUsiM B OTHOILIEHUUH
COOCTBEHHOTO Cy)K/IeHHsI, paCCMaTPUBATh UX KaK PeCypc COOCTBEHHOT'O Pa3BUTHS;

BBIXOZIUTb 3a PAMKH y4yeOHOro TipefiMeTa M OCYIIeCTB/ATH Ije/leHarpaBIeHHbIN TMOMCK
BO3MO>KHOCTEH [IjIsi IIMPOKOTO IepeHoca CPeCTB U CIIOCO00B JeMCTBUS;

BBICTpauBaTh WHAWBHUYa/JbHYI0 00pa30BaTe/IbHYIO TPAEKTOPHIO, YUMThIBAas OTPaHUUYEHUs CO
CTOPOHBI /IPDYTUX YUaCTHUKOB U PeCypCHbIe OrpaHUYeHus;

MEHSITb U Yiep)KMBaTh pa3Hble MO3ULIMKM B TTI03HABATE/IbHOM JesiTeTbHOCTH.

KoMMyHHUKaTHBHBIE YHUBEPCA/TbHbIE YUeOHbIe [eHCTBUA
BbInyCKHUK Hay4YUTCS:

OCYILeCTBJISITb /1eJIOBYI0O KOMMYHHUKALIMIO KaK CO CBEPCTHUKAaMHU, TaK U CO B3POC/bIMH (KaK
BHYTpH 00Opa30BaTe/IbHOW OpraHW3al[iM, TaK U 3a ee Tpe/ieslaMu), ToJ0NpaTh MapTHEPOB [IJIst
JIeJIOBOM KOMMYHHUKALIUA UCXO[s1 U3 COOOpa)keHU pe3y/TbTaTUBHOCTH B3aUMOJIEMCTBUS, a He
JIMUHBIX CUMIIaTUIA;

TIPU OCYIIIeCTB/I€HUM T'PYIITIOBOM paboThI OBITH KaK PYKOBOAWUTEIEM, TaK U WIEHOM KOMaH/IbI
B pa3HbIX poJisix (TeHepaTop ujiei, KpUTHK, UCTIOJTHUTE b, BHICTYTAOIIUM, SKCIIepT U T.A.);

KOODAWHUPOBaTh U BBIMOMHATE pabOTy B  yCAOBUSX peajbHOTO, BUPTYalbHOTO U
KOMOMHUPOBAaHHOT'O B3aUMO/IECTBUS;

pa3BepHYTO, JIOTUYHO U TOYHO U3/1araTh CBOIO TOUKY 3PEHMs C UCTI0/Ib30BaHHEM a/leKBaTHBIX
(YCTHBIX Y MUCbMEHHBIX) S13bIKOBBIX CPEJICTB;



pacrio3HaBaTh KOH(IMKTOreHHbIe CUTYyal[ui U MpeJoTBpalaTh KOHGIUKTHI 0 UX aKTHBHOU
¢asbl, BbICTpaMBaTh [e/IOBYI0 U 00Opa3oBaTelbHYI0 KOMMYHHUKAL[MIO, H30erasi JIMUHOCTHBIX
OLIeHOYHBIX CYXK/JeHUM.

I.3. IlnaHupyemMble mNpeMeTHbIE PpPe3y/JbTaTbl OCBOEHHMA Yy4eOHOro mpeaMeTa
«MareMaTHKa»
D/leMeHMbl Meopuu MHOXMCeCcme U Mamemamuy4eckotl /102uKu
BbINyCKHUK HAYy4YUTCH:

— CBOOO/IHO OMEpUpOBaTh TIOHSATHSMHM: KOHEUHOE MHOXXeCTBO, 3/IeMEHT MHOKECTBa,
TIO/IMHOYKECTBO, TepeceueHre, 00beJUHEHWE U Pa3HOCTh MHOKECTB, UMCJ/IOBbIE MHOYKECTBA
Ha KOOpAMHATHOM TIPSIMOM, OTpe30K, MHTepBaJ, MOJIyuHTepBaJl, POMeXXYTOK C BBIKOJIOTOU
TOUKOM, rpadrueckoe Mpe/cTaB/ieHe MHOYKeCTB Ha KOOPIMHATHOM TIJIOCKOCTY;

— 3a/|aBaTb MHOJKECTBA TepeuncieHreM U XapaKTepUCTUUeCKUM CBOMCTBOM;

— OTepUpOBATh TOHSTHSMU: YTBep)KAeHHe, OTpULjaHWe YTBep)KJeHWs, UCTHHHbIE W JIO)KHbIe
yTBEp>KJeHuUsl, IPUUKMHA, C/Ie/[CTBUe, YaCTHBIN C/Tyuyail 00I11ero yTBep>kKeHust, KOHTPIIpUMep;

— TIPOBepSTHb MPUHA/IJIE)KHOCTh 3/IeMeHTa MHO>KeCTBY;

— HaxXO[AWTh TiepeceueHWe U OOBeAUHEHWEe MHOXXEeCTB, B TOM UHWC/e TMpeJCTaB/IeHHbIX
rpaduuecKy Ha YKMCIOBOM MPSMOM U Ha KOOPAWHATHOM MJIOCKOCTH;

— TIPOBOJIWTH [l0Ka3aTesbHbIe PaCCY>KeHUs i 000CHOBAHUS UCTUHHOCTH YTBEPXK/[€HHM.

B nogcedHesHOll HCU3HU U npu u3yueHuu opy2ux npeomemos:

— HCIIO/Ib30BaTh YMC/IOBbIE MHOKECTBAa Ha KOOpPAWHATHOM TIPSIMOM M Ha KOOPAWHATHOM
TIJIOCKOCTH JI71s1 OTIICAaHUsT peasibHBIX MPOLIECCOB U SIBJIEHUI;
TIPOBO/IUTH [lOKa3aTe/ibHbIe PACCY)KeHUsI B CUTYALUsIX MIOBCeIHEeBHOW XXKU3HU, TIPH PeIlIeHUH

3a/ja4 13 Ipyrux MpeJMeToB.
BbInyCKHUK MOJyYUT BO3MO)KHOCTH HAYyUHUThCA:

onepuposamb NOHSIMueM onpeodesneHuUst, OCHOBHbIMU 8UOAMU onpedeseHuli, OCHO8HbIMU 8UOAMU
meopem;

NOHUMAmb Cymb KOC8EHHO20 00KA3ameabCmed;

onepuposamb NOHAMUSMU CUeMHO20 U HeCUeMHO20 MHOJXCecmed;

npuMeHsimb Memoo Mamemamuyueckol UHOYKYuU 0151 npogedeHUs1 paccyxcoeHull u
dokaszamenbCme U npu pewleHuu 3aoad.

B nosceoHesHOLl H#CU3HU U Npu uyueHuu Opy2ux npeomemos:
UCNoMb308aMb MEOPEMUKO-MHOHCECMBEHHbIL S13bIK U S3bIK 102UKU 0/151 ONUCAHUS peanbHbIX

npoyeccos u sieneHutl, npu peweHuu 3a0ay opy2ux yuebHbIX npeomMemos.

Yucna u ebipadxceHus.
BbINyCKHUK HayYUTCS:

— cBODOO/IHO OTIEpUPOBATh TIOHATHUSIMH: HaTypaJbHOE UKC/IO, MHOYKECTBO HATypa/bHBIX UHCeJ,
1[eJIoe  YKC/I0, MHOXXECTBO TIIeJIbIX 4Yucesl, OObIKHOBeHHasi ApoOb, zAecsiTuuHasi ApoOb,
CMeIIaHHOe  YHWCJI0, palMOHa/bHOE  UHWCI0, MHOXKECTBO  paljMOHAJbHBIX — YHCe,
VppalyoHa/IbHOe UHWC/I0, KOpPeHb CTeleHWu 1N, [1eHCTBUTESbHOE UHMC/I0, MHOXKeCTBO
JEMCTBUTE/IbHBIX ~ YMCEJ, TeOMeTpUuUecKass WHTEepIIpeTaliss HaTypajbHbBIX, LIe/bIX,
palMOHA/IBHBIX, IeHCTBUTETbHBIX UUCET;

— TIOHMMaTh W OOBSCHSTH Pa3HULy MEXIy IO3UIMOHHONW M HEIO3MWIMOHHOM CHUCTeMaMH
3aITMCH YHCer;

— TIepPeBO/IUTh UMCJ/Ia U3 OJJHON CUCTEMBI 3aITUCH (CUCTeMbI CUMC/IEHUS) B IPYTYIO;

— [IOKa3blBaTh U UCIMO/b30BaTh TMPHU3HAKK [IeITMMOCTH CYMMbl W TIPDOM3BeZIEHUST TIpU
BBITTO/THEHUH BBIUMC/IEHUH U PeIlieHnH 3a/iay;

—  BBITIOJIHATH OKPYTJIeHHe paliMOHA/bHBIX Y UPPALIMOHAIBHBIX YHCes C 3a/laHHOM TOYHOCTHIO;

— CpaBHHUBATh JlefiCTBUTE/bHBIE YKC/Ia pa3HBbIMU CII0COOaMu;



— yIOpSi/IOYMBaTh YKC/Ia, 3allMCaHHble B BUZle OOBIKHOBEHHOW W JIeCITUYHON Ipo0W, UMCra,
3aMycaHHble C MCMO0Jb30BaHUEM apU(PMEeTUUeCcKOro KBaZlpaTHOTO KOPHs, KOPHEM CTereHU
6oJiblIIe 2;

— Haxoautb HO/l u HOK pa3HbiMu crioco6amu U HMCI0/Tb30BaTh MX TIPH peIIeHrH 3a/1ay;

— BBITIOJIHATh BBIUMC/IEHUS] U TIpeoOpa30BaHusl BbIPAKEHWM, COJepyKall[uX AelCTBUTe/bHbIe
YyKC/ia, B TOM UKC/ie KOPHU HaTypajbHBIX CTeleHel;

— BBINOJIHATH ~ CTaHJAPTHBIE  TOXKJECTBEHHble TIpeoOpa30BaHUS  TPUTOHOMETPHUUECKHX,
norapuMUUecKrx, CTereHHbIX, UpPALIMOHa/IbHBIX BhIPaKEHUH.

B nogcedHesHO1l HcU3HU U npu u3yueHuu opy2ux npeomemos:
BBITIOJTHSTE U O0BSACHATH CPaBHEHHE Pe3y/IbTaTOB BBIUMC/IEHUH MPU PeLIeHUH TIPaKTHUeCKUX
3a7iay, B TOM YKCJIe TIPUO/IMKEHHBIX BEIUMC/IEHUH, UCITI0/TB3Ys pa3Hble CII0COObI CPaBHEHUI;
— 3aluchiBaTh, CpaBHMBATh, OKPYIVIATH UWCJIOBbIE JaHHbIE peasbHbIX BEJIUUMH C
WCTI0/Ib30BaHHEM pa3HbIX CUCTEM U3MEpPEHUS;
COCTABJIATL U OIIeHUBATh Pa3HbIMU CIIOCO0AMM UKMC/IOBbIE BHID@KEHHS TIPH PEIIeHUH

MPAKTUYEeCKUX 3a/iay U 3aZiau U3 IPYTUx y4eOHbIX MTpeJMeTOB
BbInyCKHUK MOJTYy4YUT BO3MO)KHOCTb HAYUHUThCA:

- C80OOOHO ONEpupPoBaAMb UUCA0BbIMU MHOMXCECMBAMU NPU pewleHUU 3a0au;

- NOHUMAMb NPUYUHBI U OCHOBHble UdeuU pacluupeHUs YUCA08bIX MHOMXCeCms;

- 81a0emb OCHOBHbIMU NOHAMUSIMU Meopuu 0eAuMOCmU Npu pelieHUU CmaHOdpmHbIX 3a0ay

= umemb 6a308ble npedCmMasneHusi 0 MHOXCecmee KOMNAeKCHbIX Uuces;

- CBOOOOHO 8bINOMHAMB MOM#COeCmB8eHHble NPeobPAa308aHuUsi MPU2OHOMempu4ecKux,
Jo2apupmuueckux, CmeneHHbIX 8bIPAXHCeHULl;

- en1ademb ¢popmynoli b6uHoma HblomoHa;

- NpUMeHsiMb NPU pewleHuuU 3a0au meopemy o AuHeliHom npedcmaegneHuu HO/I;

- npumeHsimb npu peweHuu 3a0au Kuma’licKyro meopemy 06 ocmamkax;

- npuMeHsimb npu peweHuu 3aday Manyro meopemy Depma;

- yMemb 8bINO/HSIMb 3ANUCh YUCAA 8 NO3UYUOHHOL cucmeme cuUCAeHUs;

- NpUMeHsIMb NPU peweHUU 3a0au MeopemuKo-Uuc/a108ble (PyHKYUU: Yucao u cymma oeaumesnetl,
¢yHkyuro Slinepa;

- NPUMeHsIMb Npu peweHuu 3a0ay yenHble opobu;

- NpUMeHsIMb Npu peweHuuU 3a0au MHO204/1eHbl ¢ OelicmeumebHbIMU U YeablMU
Ko3gpuyueHmamu;

- 81a0emb NOHAMUSMU NPUBOOUMbIL U HENPUBOOUMbIL MHO20U/1eH U NPUMEHSIMb UX npu
peweHuu 3a0ay;

- npumeHsimb npu pewieHuu 3ada4y OCHOBHYIO meopeMy aneebpbl;

-NpuMeHsimb Npu pewleHuu 3a0ay npocmetiwiue (OyHKYuu KOMnaeKCHol nepeMeHHoU KaK

ceomempuuyeckKue npeo6paaoeaHu;1.

YpaeHeHus u HepaseHcmMeéa
BbInyCKHUK HayuMTCs:

— BOOOZIHO OTIEPUPOBATH MOHATUSMU: yPaBHEHNE, HEPAaBEeHCTBO, PABHOCH/IbHBIE YPABHEHUS U
HepaBeHCTBa, YpaBHeHUWe, SB/sOLleecsl CAeJCTBUEM JpPYroro YypaBHEHUs, ypaBHEeHW,
PaBHOCU/IbHBIE HA MHOKECTBe, paBHOCHUJIbHBIe TTpeobpa30BaHusi ypaBHEHU;

— pellaThb pasHble BYU/bl YPaBHEHUI U HEPaBeHCTB U MX CUCTEM, B TOM 4YHC/Ie HEeKOTOpble
ypaBHeHUs 3-ii U 4-i cTereHel, ApoOHO-palOHaIbHbIE U UPPALMOHAJTBHBIE;

— OBJI3ZleTb OCHOBHBIMM THUIIAaMM I[10Ka3aTebHbIX, JIOrapu()MUUeCKHUX, HppaLOHaJIbHBIX,
CTelleHHbIX YpaBHEHUM U HepaBeHCTB U CTaH/apTHBIMUA MeTO/laMH UX peLleHUi U IPUMEeHSTh
VX [IPY pelleHnH 3a/ay;

— TPUMeHSTh TeopeMy be3y K pellleHUI0 ypaBHeHU;

— TpUMeHATh TeopeMy Bueta /17151 pelieHUs1 HEKOTOPBIX YpaBHEHNH CTelleHU BhIIlle BTOPOM;



TOHUMATb CMBICJI TeOpeM O pPaBHOCW/IBHBIX W HEPAaBHOCWIBHBIX TPeoOpa30BaHUSIX
ypaBHEHUM U YMeTb UX [JOKa3bIBaTh;

B/IaJIeTh METOZIaMH DelleHHUs] ypaBHeHUl, HepaBeHCTB U UX CUCTEeM, YMeTh BbIOMpATh METOZ
perieHusi 1 0O0OCHOBBIBATb CBOM BBIOOP;

WCII0/Ib30BaTh METOJ WHTEpBAJOB [/Isl pelleHus HepaBeHCTB, B TOM uucie JpoOHO-
paL[MOHa/IbHBIX U BK/IHOUAIOIMX B ce0st MppaLMoHa/lbHble BEIpayKEHNS;

pemiath anrebpanyeckue ypaBHeHUs] M HepPaBeHCTBA M WX CUCTEMBI C TlapamMeTpamu
anrebpanueckuM 1 rpauuecKiM MeTOZaMu;

B/1aJleTb pa3HbIMU MeTO/laMU JloKa3aTe/IbCTBa HePaBeHCTB;

peliaTh ypaBHeHHS B Lie/IbIX YMC/IaX;

n300pakaTh MHOKECTBA Ha IJIOCKOCTH, 3aflaBaeMble ypaBHEHUSIMM, HEpaBeHCTBaMHU M UX
CUCTEMaMH;

CBOOO/IHO MCIIO/b30BaTh TOXK/ECTBEHHble IMpeoOpa3oBaHMsl TMPU pelLleHWd ypaBHEHUH U
CUCTEeM ypaBHEHU.

B noscedHesHOll H#CU3HU U Npu uyueHuu Opyaux npeomemos:

COCTaB/ISITh U pelllaTh ypaBHeHHs, HepaBeHCTBa, WX CUCTeMbl MPHU pellleHuU 3afiau JApyrux
yueOHBIX TIPeMETOB;

BBITO/THAThL OL[eHKY TPaBZAOIo00usI pe3yabTaToB, TOAyYaeMbIX MPH pelleHUH Pa3/InYHbIX
ypaBHeHUI, HepaBeHCTB U X CUCTEeM TPH pPellieHUH 3a/iau IPYTUX Y4eOHbBIX MPeIMEeTOB;
COCTaB/SATh W pelllaTh ypaBHeHUs W HepaBeHCTBA C IapamMeTpaMH TIpU pelleHWM 3ajau
JIPYTUX y4eOHbIX TIPeJIMETOB;

COCTaBJISATh ypaBHEHUEe, HEPABeHCTBO WJIM UX CUCTEMY, OTIMCHIBAIOIIME PeaTbHYI0 CUTYaLUo
WA TIPYUKJIAZIHYIO 3a/]auy, UHTePIIPeTUPOBATh M0J/TydeHHbIe Pe3y/IbTaThl;

WCTI0/Th30BaTh TIPOrPaMMHbIe CPEe/ICTBA TIPH PeIIeHUH OT/Ie/IbHbIX K/IaCCOB YPaBHEHUM U
HepaBeHCTB.

BbINyCKHHUK MO/JTyYUT BO3MOKHOCTh HAYUHThCH:

Cc80000HO onpedensmb mun U 6blOUpamb MemoO pelleHUss NoKazameabHbIX U
Joeapupmuueckux ypasHeHull U HepaseeHcms, UppayuoHd/abHbIX YPABHeHUl U HepaseHCms,
mpu2oHOMempuueckux ypasHeHuil U HepageHcms, ux cucmem;

C80000HO pewlamb CUCMeMbl AUHEUHbIX YPA6HeHUL;
pewiamb OCHOB8Hble MUNbl ypaeHeHull U HepageHcma ¢ napamempamu;

npuMeHsimb Npu peweHuu 3aday HepaseHcmea Kowu — ByHsakockozo, bepHynu;

uMemb npedcmasneHue 0 HepageHcMeax Mexcoy CpeOHUMU CMeneHHbIMU.

DyHkyuu
BbINyCKHUK HAyUHUTCH:

BnazieTb NOHATHUAMU: 3aBUCUMOCTb BeJIMUMH, (DYHKLIUS, apryMeHT 1 3HaueHue (PyHKIUH,

obnacTh omnpe/iesieHUsI 1 MHOXKeCTBO 3HaueHU (yHKLIWH, rpadyK 3aBUCUMOCTH, TpaduK
GbyHKUWY, HY/U (QYHKLIMY, TIPOMEXXYTKH 3HAaKOMIOCTOSIHCTBA, BO3pacTaHUe Ha UMC/I0BOM
MIPOMEeXXyTKe, yObIBaHME Ha UMCIOBOM MTPOMEXKYTKe, HauboJiblllee U HaMeHblllee 3HaueHre
(GYHKLIMY Ha YMC/IOBOM NIPOMEXYTKe, Ileproudeckast (PyHKLYsI, [Iepro/, YeTHasi U HeueTHast
(GyHKLMM; YMeTb IPUMEHSITh 3TU MOHSATUS NPU PeLleHnH 3a/ay;

BJIa/leTh ITOHATHEM CTeleHHast (PYHKLIMsS; CTPOUTH ee rpadMK U YMeTb IIPUMEHSTh CBOMCTBA

CTerleHHOM (YHKLIMU [P peLleHuH 3a/1ay;

BJIa/leTh MOHATUSAMY T0Ka3aTesbHasi (YHKIMs1, SKCIIOHEHTA; CTPOUTh UX rpaduKy U yMeThb

MPUMEHSTh CBOMCTBA MOKa3aTe/IbHOM (PYHKLIMY TIPU pelleHrH 3aay;

BJIa/leTh MTOHATHEM JiorapudMudeckas (yHKLMsL; CTPOUTH ee rpaduK U yMeTb IPUMEHSITh

CBolcTBa norapudMuueckor (PyHKIMM NPU pellieHuH 3a/ay;



BJIaZIeTh MOHSATUSIMU TPUTOHOMeTpUUecKue QYHKIUH; CTPOUTh UX TPpaduKX U YMeTh IPUMEHSITh
CBOMCTBa TPUTOHOMETPUUECKUX (DYHKLIUI TIPY PellieHrH 3a/1ay;

BJIa/IeTh MOHATHEM OOpaTHast (QYHKIHS; IPUMEHSITh 3TO TOHSITHE TPH PEeIIeHUH 3a/au;

TIPUMEHSTD TPH PellieHrH 3a/lau CBOMCTBA (DYHKLIMM: YeTHOCTD, TIePUOJUUHOCTb,
OTrPAaHUUEHHOCTB;

TIPUMEHSITh TIPY peIlleHnH 3a/jau IpeoOpa3oBaHust rpadukoB QyHKIINI;

BJIaZieTh MOHATUSIMU UKC/IOBasi TIOC/IeloBaTeIbHOCTh, apudMeTHyecKasi U reoMeTpuuecKast
TIPOTPeCCHsi;

TIPUMEHSITh MPU pellieHUH 3a/lau CBONCTBA U MPU3HAKU apudMeTHUeCKo U reoMeTpuuecKoi
TpOrpeccui.

B noscedHesHoll H#CU3HU U npu usyueHuu Opyaux yuebHblx npeoMemos:

— ompefensTb Mo rpagukaM W HWCTOb30BaTh /ISl PelleHrs MPUKIaJHBIX 3aZjau CBOWCTBA
peanbHBIX TMPOLECCOB U  3aBUCUMOCTeH (Haubosblllie W HaWMEHbINMe 3HauyeHus,
MIPOMEXXYTKU BO3paCTaHWss W YObiBaHWS (YHKIMM, TIPOMEXYTKH 3HAKOIIOCTOSTHCTBA,
ACUMIITOTBI, TOUKH Ieperuoa, mepuoz u T.11.);

— UHTepIHpeTHpOBATh CBOMCTBA B KOHTEKCTe KOHKPETHOM MPAaKTUUECKOUW CUTYyaLUu;.
orpeziesiATh TI0 rpadrkam MpoCTeiiiiie XapaKTepUCTUKY TTePUOANUeCKUX MPOLIeCCOB B
010JI0THH, SKOHOMHKE, MY3bIKe, PaZIMOCBSI3U U Ap. (aMIUIUTY/a, TIepPUO/, U T.11.)

BbInyCKHHUK MO/JTyYUT BO3MOKHOCTH HAYUHThCH:

- 81a0emb NOHAMUEM ACUMNMOMbl U yMemb e20 NPUMeHSIMb Npu peweHuu 3aoau;
- npuMeHsimb MemoObl peweHusl npocmetiwiux OuggepeHYUaIbHbIX YPasHeHull nepeoeo u
8Mop0o20 NOPSIOKO8.

D/ieMeHmMbl MAMemMamu4ecko20 aHa1u3da
BbINyCKHUK HayYUTCS:

BnageTh noHsiTeM 6eCKOHEUHO yObIBaroIliasi FeOMeTprUUecKasi IpOrpecCUsi U yMeTh IIPUMEHSITh
ero IpH peleHnH 3a/au;

TIPUMEHSTD [IJIs1 PeIIeHNsT 3a/iayu TEOPHIO TIPeIe/IOB;

BJIZIETh TTOHATUAMH 0€CKOHEUHO O0/bIle U 6eCKOHEUHO Maslble YUC/IOBbIe
M0C/Ie/[OBAaTe/IbHOCTA U YMETb CPaBHHUBATh O@CKOHEUHO 0O0/IbIlIe U OECKOHEUHO MaJible
10C/1e[OBATeIbHOCTH;

BJIaJIETh TTOHSTHUSIMU: POM3BOZHAsA (YHKIIUY B TOUKE, IPOU3BO/JHAsT (DYHKITUM;

—  BBIYUC/IATH MPOU3BO/HBIE 3/IEMEHTAPHBIX MYHKIMM U UX KOMOUHAL[HIA;

—  HCCae0BaTh YHKIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI;

—  CTpOUTb rpadUKU U MIPUMEHSTh K PEIIeHHI0 3a/1ay, B TOM YHC/Ie C TapaMeTpoM;

— B/afieTh TIOHATHEM KacaTe/bHas K rpaduKy GYHKI[UM U yMETb IPUMEHSITh €ro MPU pPelleHruH
3aziau;

—  BJIa/IeTh MOHATUSMH TIepBO0Opa3Has PYHKI[HUS, OTpe/ie/IeHHbIN UHTEerpas;

— TIpUMeHsITh TeopemMy HbroToHa—JIeiOHUIIA U ee C/IeACTBUS /ISl PeIeHus 3a/1ay.

B noscedHesHOU H#CU3HU U Npu usyueHuu Opyaux yuebHblx npeoMemos:

— pellaTh TPUKIAJHBIE 3afaud W3 Owosornu, (U3MKA, XWUMWUH, JKOHOMUKH W JIPYTHUX
TIpeIMETOB, CBSI3aHHBIE C UCC/Ie/[OBAHMEM XapaKTePUCTHK TPOIIeCCOB;
WHTEPIPeTUPOBATh TOJTyYeHHbIE Pe3y/IbTaThl
BbINyCKHHUK MOJTyYHUT BO3MOXXHOCTh HAYYHTHCSH:

— 80600HO 61a0emb CMAHOAPMHBIM —ANNAPAMOM — MAMeMamuuyecko20 aHanu3a o1
8bIUUC/EHUS] NPOU3BOOHbIX (PyHKYUU OOHOU NepemMeHHOU;

— 80600HO NpuMeHsiMb annAapam Mamemamuuyecko20 aHanu3a o015 uccaedosaHuss yHkyuil u
nocmpoeHusi 2pagukos, 8 mom yucsie Ucc1e008aHUsl HA 8bINYKAOCMb;

— onepupogamb nNoHsiMuem nepeoobpasHoll (pyHKYuu 051 pelieHus 3a0au;



— 081a0emb OCHOBHbIMU C8edeHuUsIMU 006 uHmezpase HbtomoHa—/lelibHuya u e2o npocmetiwiux
NPUMEHEeHUSsIX;

— onepupog8amb 8 CMAHOAPMHbIX CUMYayusix NPOU3800HbIMU BbICLUUX NOPSIOKO8;

— yMemb npuMeHsimb Npu peleHuu 3a0ay ceolicmea Henpepbl8HbIX (DYHKYULL;

— YMemb npumeHsimb nNpu pelieHuu 3aday meopembl Beliepwuimpacca;

— YMemb 8bINO/HAMb NpUbAUNMCeHHbIe 8bIUUCAeHUSsl (MemoObl peuwleHUs ypagHeHUll, 8bIYUC/AeHUS]
onpedesneHHO20 UHMe2pana);

— YyMemb NpUMEHSIMb NpU/OdiCeHUe NPOU3BOOHOU U OnpedeneHHO20 UHMe2pand K peleHuro
3a0au ecmecmeo3HaHusl;
e1a0emb NOHAMUAMU 8MOPAsi NPOU3800HAS, 8bINYKAOCMb 2pacuka ¢pyHKYuU u ymemno

uccnedosamb (PYHKYUIO HA 8bINYKAOCMb.

Cmamucmuka u meopus 8eposstmHocmeli, 102UKA U KOMOUHAMopuKka
BbINyCKHUK HayuMTCs:

OrnepupoBaTh OCHOBHBIMH OMMCATeIbHBIMU XapaKTePUCTUKAMHU YHCIOBOr0 Habopa, MOHSITHEM
reHepajibHasi COBOKYITHOCTb 1 BLIOODKOU U3 Hee;

— ONepupOBaTh TOHSATHSMU: 4YacTOTa W BEPOSITHOCTb COOBITHS, CyMMa U IIPOH3BeZieHHe
BEPOSITHOCTeH, BBIUMC/ISITH BEPOSTHOCTH COOBITHUI Ha OCHOBE TO/icUeTa Ync/a UCXO/I0B,;

— B/IaJeTh OCHOBHBIMM TIOHATHSMU KOMOWHATOPUKHA U YME€Th WX TPUMEHSATh MPH pelleHUun
3ajau;

— HMeTb Tpe/iCTaB/ieHre 00 0CHOBAaX TeOPUU BepOSITHOCTEH;

— UMeTb TIpe/CTaB/ieHMe O [JUCKPETHbIX U HeMNpepbIBHbIX CAy4YalHbIX Be/JWYMHAX U
pacripefiesieHUsIX, O He3aBUCUMOCTH C/Ty4aiiHbIX BeJTMUWH;

— WMeTb Tpe/iCTaB/ieHre 0 MaTeMaTHueCKOM OXKU/JaHWUHW U IUCTIePCUU CTYYalHbIX BeJTUUNH;

— WMeTb Tpe/iCTaB/ieHre 0 COBMECTHBIX pacripe/ie/ieHUsIX CTyYalHbIX BeJTMUNH;

— TIOHMMAaTh CYTb 3aKOHA OOJIBIIIMX YKCET U BLIDOPOYHOTO METO/Ia U3MEPEHUs BEPOSTHOCTEH;

— UMeTb TIpe/iCTaB/ieHWe O HOPMa/JbHOM pacrpejie/leHMd W TpuMepax HOpMaabHO
pacripefieJieHHbIX C/yuyaliHbIX Be/TMUKH;

— WMeTb Tpe/iCTaB/eHre 0 KOPPeJIsALUY CTy4aiHbIX BeJTUUMH.

B noscedHesHOll H#CU3HU U Npu uyueHuu Opy2ux npeomemos:
—  BBIUMCJIATD WK OLEHUBATh BEPOSITHOCTH COOBLITHI B peasbHOM XKU3HU;
BBIOMPATh METO/bI TIOAXO/SIIEr0 MPeCTaB/IeHUs 1 00pabOTKH JJaHHBIX

BBIHYCKHI/IK MOJIyJYUT BO3MO)XHOCTb HAYUYUTHCH:

- UMemb npedcmae/neHue 0 YeHMpaabHOU npedenbHOU meopeme;

- uMemb npedcmassneHue 0 8bI60POUHOM KO3 puyueHme Koppeasyuu u AUHeUHOU pezpeccuu;

- UMemb npeocmasneHue 0 cmamucmuy4eckux 2unome3ax U npogepke cmamucmu4eckotl
eunomesbl, 0 Cmamucmuke Kpumepusi U ee ypogHe 3HaUUMOCMu;

- UMemb npedcmasneHue o C8s13U SMNUPUUECKUX U meopemuyeckux pacnpeoeneHull;

- uMemb npeocmasneHue 0 KOOUpo8aHuu, 08OUUHOU 3anucu, 080OUUHOM Oepese;

- 81a0emb OCHOBHbIMU NOHAMUAMU meopuu 2pagos (2pag, eepwiuHa, pebpo, cmeneHb
8epliUHbl, Nymb 8 2pacpe) u yMemb NPUMeHsIMb UX NPU pewleHuu 3a0au;

- uMemb npedcmasneHue o 0epesbsix U ymemb NPUMeHMb nNpu pelleHuu 3a0ay;

- 81a0emb NOHSMUEM C853HOCMb U yMemb NPUMeHSIMb KOMNOHEeHMbl C8513HOCMU NPU pelleHuu
3a0ay;

- yMemb ocyujecmensimb nymu no pebpam, 06xo0bl pebep u eepwiuH epacpa;

- umemb npedcmasneHue 06 3i1eposoM U 2aMuUIbLMOHO8OM Nymu, uMems npedcmaesneHue o
mpyOHOCMU 3a0auu HAXO0HCOEHUs1 2aMUIbMOHO8A Nymu;

— @71ademb NOHAMUAMU KOHeUHble U CYemHble MHOJCecmea u ymemb UX NPUMeHsimb npu
pelueHuu 3a0ay;



— yMemb npuMeHsimb Memoo Mamemamuyeckol UHOYKYUU;
YyMemb npumeHsimb npuHyun /fupuxae npu pewieHuu 3aoau.

Texkcmoeble 3a0a4u
BbINyCKHUK HayYUTCS:

— pellaTh pa3HbIe 3a/la4UU TIOBBILIEHHOHN TPY/JHOCTH;

— aHa/MM3MpOBaTh YC/OBHME 3a/jaud, BBHIOUpPATb ONTHUMAJbHBIA METO[, peLIeHHs 3a/auM,
paccMaTpuBasi pa3/IMuHbIe METO/IBI;

— CTPOWThH MOJEJb PelleHusl 3a/jaul, MPOBOJUTh [l0Ka3aTe/lbHbIe PACCYXK/EHUS TIPH PeLeH|H
3a/aui;

— pemarh 3aj7aud, TpeOymomuye Tiepebopa BapWaHTOB, TIPOBEPKU YCIOBUWM, BbIOOpa
ONTUMA/IBHOTO Pe3y/bTaTa;

—  aHaJM3UPOBATh U MHTEPIPETUPOBATH MOJyUeHHbIE PEleHNs B KOHTEKCTe YC/IOBHSI 3aflauM,
BBIOMpATh pellieHus], He MPOTUBOPEeYaIl[ie KOHTEKCTY;

— TEepeBOAWTh TpU peIleHUuH 3aJaud WH(OpMAIMI0 U3 OAHOW (OPMbI 3aMMCU B JAPYTYIO,
UCIIO/B3Ys TIPU HEOOXOAUMOCTH CXeMbI, Tab/ULbI, TPapUKH, JUArPAMMBI.

B noscedHesHOll H#CU3HU U Npu uyueHuu Opyaux npeomemos:
pelaTh MpaKTUUYeCKHe 3a[jauu 1 3a/jaud U3 APYTUX MpeiMeTOB

I'eomempusi
BbInyCKHUK Hay4MTCA:

— Bnagere reoMeTrpuueCcKMMM ~IIOHATUAMM IIPU  pelleHUM 3afad U [IPOBeJleHUU
MareMaThYeCKUX pacCy>K/eHUM;

— CaMoCTOATeNbHO (OPMY/IMpOBAaTh OIpefe/ieHus] TeOMeTPUUeCKUX (Uryp, BbIABUraTh
TUTIOTEe3bI O HOBBIX CBOMCTBAX M MPHU3HAKAX reoMeTpUYeCcKUX (GUryp u 000CHOBBIBATh WJIH
OTpoBepraTh KX, 0000IaTh WM KOHKPETH3WPOBATh pe3y/abTaThl Ha HOBBIX Kijaccax ¢Uryp,
MPOBOJMTH B HEC/IOXKHBIX C/Iydasix KaacCU(UKaLUio GUTyp M0 pa3/iMyHbIM OCHOBaHUSM;

— HCCIe0BaTh YepTeXXH, BK/IOUash KOMOMHaiu (uryp, M3BiaeKaTb, MHTEPIPEeTUPOBaTh M
nipeo6pa3oBbIBaTh MH(OPMALIMIO, TTPe/ICTaBIeHHYIO Ha UepTesKax;

— peliaTh 33/jlauyd reOMeTpPUUeCKOr0 COZiep>KaHusi, B TOM UKC/le B CUTyalUsiX, KOrJa aJropuTM
pellleHus] He C/IeiyeT SIBHO W3 YCJIOBHSI, BBINOJHSTH HEOOXOJWMBbIe /ISl PellieHus 3aJaud
JIOTIOJIHUTe/IbHbIe TIOCTPOEHHs], UCC/Ie/l0BaTb BO3MOXKHOCTb NIPUMeHeHUsl TeopeM U (popmyii
[/ pellieHys 3a/ay;

— yMmeTb (hOpMY/IMPOBATh U JI0Ka3bIBaTh TeOMeTpUUECKHe YTBep K/ eHHs;

— BJaJleTb NOHATHSMHU CTEPeOMeTPUU: TIPU3Ma, Napasljiesienumes, mipamMuza, TeTpasip;

— UWMeTb TmpejcTaBieHusi 00 aKCHOMax CTepeOMeTPUM W CJIeJCTBUSAX M3 HUX U YMeTb
MPUMEHSTh UX MPY PeLleHnH 3a/1ay;

— YMeTb CTPOUTH CeYeHHsI MHOIOIDAHHUKOB C HCII0J/Ib30BAHWEM DAa3/IMYHBIX METOZI0B, B TOM
YyHCIle U MeTO/a Cr1e/|0B;

— UMeThb IIpe/iCTaBleHHe O CKPEeLMBAIOLIMXCS MPsSMbIX B MPOCTPAHCTBE M yMeTb HaXOJWUThb
yroJ1 ¥ pacCTOSIHUE MeX/ly HUMU;

— TIPUMEHATb TeOpeMbl O Iapas/uleJIbHOCTH IPSMBIX M IUIOCKOCTeH B IPOCTPAHCTBE IpU
pellleHuy 3a7iay;

— yMeTb IIPUMEHSITh MapasuiesibHOe MPoeKTUPOBaHUe AJisi u300paxkeHust GUTYp;

— YMeTb IPUMEHSATh NeprHeHJUKY/ISPHOCTH NPSIMOW U TJIOCKOCTHU TPU pellleHrH 3a/ay;

— B/IaJieTh MOHATUSIMU OPTOTrOHA/JbHOE INPOEKTUPOBAHUe, HAK/IOHHbIe U UX IPOEKLUU, YMeTb
NIPUMEHATh TeOpeMy O TpeXx MepreHVKY/spax Mpy pelleHuy 3a/ad;

— BJaJeThb NOHATHUSMH PacCTOsTHUe MeXXAy (pUrypaMu B IPOCTPAHCTBe, OOILMI MeprieHJUKY/Isp
JBYX CKpeLMBAIOILUXCS MPSMBIX U YMeTb IIPUMEeHSATh UX [1PU pelleHUH 3a/ay;



— BJaJeTb TOHSATHEM YOl MeXIy TpPsSMOW U IUIOCKOCTBIO W yMeTb TIPUMEHSITh €ro TIpH
pellleHnH 3a7iay;

— BJaJeTb TIOHATUSMHM JBYTPAHHBIA YTOJ, YTOJ MeXAY IUIOCKOCTSIMH, IepIieHJUKY/IspHbIe
TJIOCKOCTH ¥ YMeTb TIPUMEHSITh UX TIPY PelleHnH 3a/jay;

— BJ/IaZieTh TIOHATHSIMU TIpM3Ma, Tapasijiesiernivie/; U NPUMeHSTb CBOMCTBA Iapasuiesernuriesia
TIPU pellleHnH 3a7iay;

— BJaJeTh TOHATHEM TPSIMOYTOJILHBIN Tapasyienienure], U MPUMEHSTb ero Tpu pelieHur
3ajau;

— BJIaZIeTh TIOHATUSIMHU TIMPaMU/ia, BUIbI IMPaMU/], 3/IeMEeHThI IPaBUIbHOM MMPAMU/bl U YMeTh
TIPUMEHSITh UX TIPU PellieHUH 3a/iau;

— UMeTh MpeJCTaBeHre 0 TeopeMe Diijiepa, MPaBU/IbHBIX MHOTOTPaHHUKAX;

— BJaJeTh TMOHATHEM ITUIOLAJN TTOBEPXHOCTeH MHOTOTPAaHHUKOB M YMeTh MPUMEHSITb ero Tpu
pellleHnH 3a7iay;

— BJaJeTh MOHATUSIMU Tejla BpalleHus (LMIUHADP, KOHYC, I1ap U cdepa), X CeUeHHUs U YMeTb
TIPUMEHSITh WX TIPU pelleHnH 3a/jay;

— BJ/IafIeTh TIOHSATUSMU KacaTesbHble TIpSIMble U TUIOCKOCTM W yYMeTb TIPUMEHSITh W3 TIpU
pellieHnH 3a7iay;

— UMeTh TIPe/ICTaB/IeHHsI O BIMCAHHBIX W OMMCAHHBIX Cepax W yMeTb MPUMEHSITh UX TIPH
pellleHnH 3a7iay;

— BJIaZIeTh MOHATUSAMU 00BeM, 00beMbl MHOTOTPAHHUKOB, TeJl BPALl[eHUsI ¥ TIPUMEHSITb UX TIPU
pellieHnH 3a7iay;

— UWMeTh Mpe/CTaBIeHre O Pa3BepTKe LWJIMHPA U KOHYCA, TJ/IOI[a/Id TIOBePXHOCTH LIWUHAPA U
KOHYCa, YMeThb IIPUMEHSITh UX TP PelleHu  3a/iay;

— WMeTh Mpe/iCTaB/IeHue O IJIoaU Cepbl U YMeTb IPUMEHSITh €ro TIPY PellleHu  3a/1ay;

— yMeTb pellaTh 3a/laud Ha KOMOWHAIMY MHOTOTPaHHUKOB U TeJT BPallleHus;

— UMeTh TIpe/iCTaB/ieHre O 1Moj00MK B TIPOCTPAHCTBE M YMETh pelllaTh 3aZiaud Ha OTHOLLEHUe
00bEeMOB M TIOILa/Iel TOBePXHOCTel MOA00HBIX (UTyP.

B noscedHesHOll H#CU3HU U Npu uyueHuu Opy2ux npeomemos:
COCTABJIATh C UCTIO/Tb30BAHMEM CBOMCTB reOMeTPUUeCKUX (PUryp MaTeMaTHyecKue MOJe/n
JUIsL PellleHrsT 3aZiau MPaKTHUYeCKOro XapaKTepa | 3a/jau U3 CMeXKHBIX JTUCIUIIINH,
WCCIIeIoBaTh MOJTyueHHbIe MO/Ie/IM ¥ UHTEePIPEeTUPOBATh Pe3y/IbTaT
BbINYCKHHUK MOIyYUT BO3MOXKHOCTh HAYUHTHCS:

— Hmemb npedcmasneHue 06 akcuomamuueckom memooe;

— @71ademb NOHSIMUEM 2eoMempuyeckue Mecma movek 8 NpoCMpaHcmee U ymems NPUMeHsiMb
ux 0415 pewleHus 3a0au;

— ymMemb npumeHsimb O/s1 peulleHuss 3aday ceolicmea MN/AOCKUX U O8Y2PAHHbIX Y2/108,
mpex2paHHO20 y21a, meopeMbl KOCUHYCO8 U CUHYCO8 0/151 MpexepaHHO20 yand;

— e1ademb noHAMueM nepneHOUKY/ASIPHOe CeyeHue NpusmMbl U yMemb NpUMEHSMb €20 npu
pewleHuu 3a0au;
umemnb npedcmas/neHue 0 080LCMBEHHOCMU NPABUAbHbIX MHO202DAHHUKO8;
81a0emb NOHAMUSAMU YeHmpaabHOe U napa/aienbHoe NPoeKmMuposaHue U NpuMeHsimb ux npu
nocmpoeHuuU ceueHull MHO202PaHHUKO8 MemoooM NpoeKyull;

— UuMemb npedcmas/neHue 0 pazeepmke MHO202PAHHUKA U KpamuatiweM nymu Ha nogepxHocmu
MHO202PAHHUKA;

— uMemb npedcmasneHue 0 KOHUUeCKUX CeYeHUsIX;

— umemb npedcmasneHue O Kacarowuxcs chepax u KombuHayuu men epawjeHus u ymemb
NpUMeHsIMb UX NpuU pelleHuu 3a0ay;

— NpuMeHsimb Npu pewleHUU 3a0au popmyay pacCmosiHusi om mouku 00 NI0CKOCMU;

— @nademb pasHbIMU cnocobamu 3a0aHusi NPAMOU YpagHeHUsMU U yMemb NpuMeHsimb npu
pelueHuu 3a0ay;



— NpuMeHsimb Npu peuwleHUu 3aoau U 0oKazame/abCmee meopem 8eKMOpHbIU Memoo U Memoo
KOopouHam;

— umemb npedcmaeneHue 00 akcuomax o00wemMd, npumeHsimb Popmyabl 00beMo8
NpsiMOy20/1bHO20 napasienenunedd, Npusmbl U NUPAmMuodbl, mempasopa npu pewieHuu 3adau;

— npumeHsiMb meopeMbl 06 OMHOWeHUsIX 00eM08 Npu pelleHuu 3a0ay;

— npumeHsmb UHMe2pan O/s BblUUCAeHUs 00beMO8 U noeepxHocmell mea 8pawjeHus,
8bIUUC/NEHUS NIowadu chepuuecko2o nosica u 06sema waposo2o C0s;

— umemb npedcmaeneHue O OBUJMCEHUSX 6 NPOCMpaHcmee: napdileabHOM nepeHoce,
CuMMempuu  OMHOCUMEe/NbHO  NAOCKOCMU, UYeHmMpAabHOU  CUMMempuu, nosopome
OMmMHOCUMe/NbHO NPSAMOUL, BUHMOBOL CUMMempuu, yMemb NPUMeHSIMb UX NpU pelleHuu 3a0ay;,

— umemb npedcmasneHue o Naowaou Opmo20HAAbHOU NpoeKyuu;

— umemb npedcmaeneHue O MpexepaHHOM U MHO202PAHHOM Yy2ie U NpuMeHsimb ceolicmed
NI0CKUX Y2108 MHO202PAHHOR20 Y2/d Npu peweHuu 3aoau;

— umemb npedcmasneHusl 0 npeobpazoeaHuu nodobusi, comomemuu U ymemb NPUMEHSIMb UX
npu pewieHuu 3a0au;

—  yMemb pewams 3a0ayu HA NJAOCKOCMU Memooamu cmepeomempuu;
yMemb npumeHsimb (poOpMy/bl 066eM08 Npu pelieHuU 3aoau.

Bexkmopb! u KoopouHamb! 8 NpocmMpaHcmee
BbINyCKHUK HayYUTCA:

— BnajeTh NOHATHAMU BEKTOPBI U UX KOOPAUHATHI;

— yMeTh BBITIOJHSATDH OTepaliy Haji BeKTOpamy;

— WCIIO/b30BaTh CKaJisipHOe TIPOM3Be/leHre BeKTOPOB MPH PellieHUH 3a/iay;

— TPUMEHSITh ypaBHeHHe IJIOCKOCTH, GOpPMYJTy PacCTOSIHUS MeX/1y TOUKaMH, YpaBHeHUe
cdepsl 1P pellieHuH 3a7iay;

— TPUMEHSITh BeKTOPbI U MeTO/| KOOPAUWHAT B TIPOCTPAHCTBE TIPU PellieHrH 3a7iau
BbInyCKHUK MOJyYUT BO3MO)KHOCTh HAYUHUThCSA:

— Haxodumb o0bveM napanienenunedda U mempas’sopd, 3A0AHHbIX KOOPOUHAMAMU CBOUX
8epWIUH;

— 3a0asamb NpSMyI0 8 NnpOCMpAHcmee;

— Haxoo0umb paccmosiHue om mouku 00 NI0CKOCMU 8 cucmeme KOOpOuHam;
Haxooumb paccmosiHue Mexcoy CKpewugarowuMUcs NpsiMbIMU, 3a0aHHbIMU 8 cucmeme
KOOpOuHam.

Hcmopus mamemamuku
BbInyCKHUK HayuMTCs:

— HWwmetsb npeacTaB/i€eHKWE O BK/Id/i€ BbIAdIOIMUXCA MaTEMATUKOB B Pa3BUTHE HAYKH;
MMOHKUMATHb POJIb MATEMATUKHU B PA3BUTUU Poccumn

Memoodbi Mamemamuku
BbINyCKHUK HAyYHTCH:

— HWcrnonb30BaTh OCHOBHBIE METOZBI 0KA3aTe/bCTBa, MPOBOAUTH A0KA3aTe/IbCTBO U BBITIO/HSTh
OTPOBEP)KEHHE;

— TIPUMEHSITh OCHOBHBIE METO/IbI PellIeHHsI MaTeMaTHYeCKHX 3a7ay;

— Ha OCHOBE MaTeMaTHUeCKWX 3aKOHOMEpDHOCTell B TIPHPOZe XapaKTepru30BaTh KpacoTy |
COBEpILIEHCTBO OKPYXKAIOIIIero MUpa v TIPOM3Be/IeHNi NCKYCCTBa;

— TIPUMEHATh TMpOCTeMlllie TpPOrpaMMHbIe CpeJCTBA U 3/1eKTPOHHO-KOMMYHMKAL[MOHHbIE
CHCTeMBI TP pellieHU MaTeMaTUIeCKHX 3a7ay;



MOJIb30BAThCA MPUKJ/IaAHBIMH IMTPOIrPaMMaMU U TIPOrpaMMdMH CUMBOJIBHBIX BBIUMC/IEHUM AJI
nuccieaoBaHvs MaTeMaTUUYeCKHUX 00BEKTOB
BBIHYCKHI/IK MOJIyJYUT BO3MO)XHOCTHb HAYUUTHCH:

- NpuUMeHsMb Mamemamuyeckue 3HaHUsl K UCCAe008AHUI0 OKpyicaiouje2o Mupa (MoodeauposaHue
¢usuueckux npoyeccos, 3a0auu 3KOHOMUKU).

II.TemaTnueckoe nyiaHupoBaHue

Anredpa
10 x1acc
Pazpennl TeMbl Kon-Bo | XapakTepucTHKa OCHOBHBIX BU/IOB [IeSITe/IbHOC
yacos yueHHKa
I'naBa 1. [lelicTBUTe/IbHBIE YK C/Ia 18 Haxogute cymMmmy OeckoHeuHO YyObIBarorei
reoMeTpuueckoil  mporpeccuu. IlepeBoAuTb
1 Lenble 1 paljoHa/IbHbIEe YUC/IA 2 0eCKOHeUHYI0
Nepyuoiuyeckyto  Apobb B OOBIKHOBEHHYIO
- IpoOb. [TpuBoguTH TIpUMepkI (maBatb
2 AleACTBUTe bHbIE UNC/Ia 2 onpeieeHne)  apudMeTHUeCKUX  KOpHei
HaTypa/JbHOM cTeneHU. [TosCHATH Ha MpuMepax
3 beckoneuno yObIBaro1jast 2 TIOHATHE CTETEHH C M06bIM
reoMeTpUUeCKast IPOrpeccis JeHCTBUTe LHbIM [OKasaTeseM.
4 ApHbMeTHYeCKUi KOpeH 4 [IpuMeHsTb TpaBU/a JENUCTBUI C pajivKaiaMH,
N BBID&KEHUSIMM CO CTeMNeHs MU C palLiOHaJIbHbIM
HATypa/bHOM CTEIIEHH roKasaresem (J1r06BIM JlefiCTBUTE/IbHBIM
5 CrerneHb C parjiOHaTbHBIM U 5 roKasaresieMm) pu BBIUHC/IEHUSIX U
JeliCTBUTe/IbHBIM [T0Ka3aTeIsIMU npeoOpPa30BaHUSIX BEIPAKEHHIA.
[lokaspiBaTh TOX/ECTBa, COZep’Kaljie KOpeHb
Ypok 060611enus U 2 HaTypasbHOM CTereHW U CTereHu C JH0ObIM
CHCTeMaTH3aL UK 3HaHuUik JleICTBUTE/IbHBIM  [I0Ka3aTejeM,  IpUMeHss
pa3/inyHbIe CIIOCOOBI.
[TpuMeHATH yYMeHUs ripeobpa3oBbIBaTh
BbIDOKEHUs] U JIOKa3blBaTb TOXKJECTBA IIpU
KoHTposbHas pabora No 1 1 pelleHuH 3a/iau TOBbILLIEHHOW CI0XKHOCTH
I'naBa II. CteneHHas ¢pyHKIus 18
6 CreneHHasi QyHKLs, eé 3 [To rpadmkam creneHHbIX GYHKLNH (B
CBONCTBa U rpaduk 3aBMCHMMOCTH OT T10Ka3aTeJisi CTeTeH!)
OMUCHIBATh UX CBOMCTBA (MOHOTOHHOCTb,
OrpaHUYEHHOCTb, YETHOCTb, HEUETHOCTb).
CTpouTh cxemMaTHuyecku rpauk CTereHHON
(GYHKIMM B 3aBUCMMOCTHU OT MPUHA/JIEXKHOCTH
roKasaTesisi CTereH! (B aHa/IMTUYeCKOW 3alucu
paccMatpuBaemMor (QYHKLMH) K OHOMY U3
paccMaTpuBaeMbIX UHMCIOBBIX MHOXeCTB (TIpU
TioKasaressix, MpUHa/JIe)KallluX MHOKeCTBY
7 B3anMHO 06paTHble (YHKLMHA D 1[eJIBIX YKCeJI, TIPU JTF0OBIX AeHCTBUTE/TBHBIX

.CnoyxHast pyHKIus1

TIOKa3aTesisix) U MepeuncysiTh eé CBONCTBaA.




PaBHOCHU/IbHBIE ypaBHEHUS U
HepaBeHCTBa

VppaijyoHanbHble ypaBHeHUs

VppaijoHanbHble HepaBeHCTBa

Ypok 0606111eHus U
CHCTeMaTH3aluy 3HaHU!

KonrposnbHast pabota Ne 2

OnpenensTb, IBAseTCs A GYHKLUS 0OpaTUMOIA.
CTpouTh rpad¥K CI0KHOW QYHKIMHU, TPOOHO-
paloHa/IbHON (DYHKLIMM 3/1eMeHTapHbIMU
MeTo/jaMu. [IpUBOAUTD MPUMeEPHI CTeNeHHBIX
dbyHKUMM (3a[aHHBIX C TIOMOIIBI0 (POPMYJIbI MU
rpaduka), o61afaromyX 3aJaHHBIMU
CBOMcCTBaMH (HaripuMep, OrpaHUUeHHOCTH).
Pa3bsiCHATb CMBIC/ NTepPeUYrC/IeHHbIX CBOWCTB.
AHanu3upoBaTh  1OBefleHWe  (PYHKIUNA  Ha
Pa3MUHBIX y4yacTKax o00acTu orpejeneHus,
CpaBHMBATb CKOPOCTH BO3pacTaHus (yObIBaHMS)
byHKIM. dopmynrpoBaTth oripeieNieHust
repeuyrc/ieHHbIX CBOMCTB.

Pacrio3HaBaTh paBHOCH/IBHBIE TPeoOpa3oBaHus,
nipeobpa3oBaHusi, TIPUBOASAIIME K YpaBHEHHIO-
CJ1e/ICTBHIO.

Pemath TpocTeiye vppaLOHa/bHbIe
ypaBHeHUs1, UppaLMOHa/IbHble HepaBeHCTBA U UX
cuctembl. Pacrio3HaBaTh TrpaUku U CTPOUTH
rpadvku  CcTemeHHbIX (QYHKUWN, UCMIOMb3YS
rpacdonocTpouTenu, U3yJaThb

CBO¥CTBa (DYHKLMM 10 UX rpadUKam.
®opMynupoBaTh TUIIOTE3bl O  KOJMUECTBe
KODHell ypaBHEHM, CoJiepKallluX CTeleHHbIe
GyHKIIMM, W TIPOBepSTh UX. BBINOMHAT
nipeobpa3oBaHus rpavkoB CTereHHbIX
(GyHKLMI: Napasiie/ibHblid [IepeHoC, pacTshKeHHe
(ckatve) BAOAL OCHM  OpAMHAT (TTOCTPOEHHe
rpaduKOB C MO/YJISIMH, TIOCTpPOeHHe Tpaduka
obpaTHOM hYHKLIWN).

[TpumeHATH CBOMCTBA CTeNeHHOW (YHKLIMM TpU
pellieHMM  TPUKJIAHBIX  33Zlau W 3ajad
TOBBILLIEHHOU

CJI0XKHOCTH

I'nasa III. Iloka3arenbHasa QyHKIUA

12

11

[MokasarenbHasi QyHKLS,
eé cBoliCTBa U rpadmk

12

IToka3arenbHBIE
ypaBHEHUS

13

IToka3arenbHBIE
HepaBeHCTBa

14

CucTeMbl MOKa3aTebHbIX
YPaBHEHWH Y HEPABEHCTB

Ypok  o0000mmeHuss U
CHCTeMaTH3al[ii 3HaHUM

KonTtposnbHast pabora Ne 3

ITo rpadvkamM ToKa3aTeJbHOM (YHKLUU
OTNHKChIBaTH €€  CBOWCTBA  (MOHOTOHHOCT,
orpaHuueHHoCTh).[IpuBOAUTE NpUMepbl
roKa3zaTeslbHOW (PYHKIMU (3a[jaHHOM C TOMOII[bIO
dopmynel  umu  rpaduka), obnagarorieit
3aJJaHHbIMU CBOMCTBaMHU (Haripumep,
OrpaHUUYeHHOCTH). Pa3bscHATD CMBICJT
TepeuyrcIeHHbIX ~ CBOWCTB.  AHa/JM3UPOBaTh
noBeJileHWe (PYHKL[MI Ha pas3/WYHbIX YydacTKax
obacTy oripejiesieHusi, CpaBHUBATb CKOPOCTU
BO3paCTaHus (yOb1BaHMsI) (byHKLUH.
®opMyupoBaTh OIpe/iesieHUs Tepeurc/ieHHbIX
CBOUCTB. Pemate mpocTeMinve rokasaTe/bHbIe
ypaBHeHHs], HepaBeHCTBa U UX CHUCTeMbl. PeliaThb




ToKa3aTesbHbIe ypaBHeHHsI MeTo/laMu
pa3ioXKeHUs] Ha MHOXKUTE/H, CII0COO0OM 3aMeHbI
HEM3BeCTHOTO, C UCMO/b30BaHHEM CBOMCTB
byHKIUM, pelllaTh ypaBHEHUs, CBOJSAIIMECS K
KBaJpaTHbIM ,ApPaLMOHATbHBIM. Pemiath
ToKa3aTesbHble ypaBHeHHUsl, TIpUMeHSIs
pa3/inyHble MeToZbl. Pacrio3HaBaTh rpaduku U
CTpouTh TpaduK TMOKa3aTeJbHOM  (YHKIUH,

VICTIOJIb3YSI rpaconoCcTporTeny, 13y4Jathb
CBOMCTBA byHKIHN o rpadvkam.
dopmMynMpoBaTh  TUMOTE3bl O  KOJWYECTBE
KOpHel YPaBHEHUH, cozieprKarux
roKasarerbHy0 (QYHKIUIO, U TIPOBEpSTh UX.
BLITIOSTHSATE ripeobpa3oBaHus rpaduka
ToKa3aTe/lbHOU byHKIMN: rapasieTbHbIN

MepeHoc, pacTsbkeHUe (CokaThe) BAOMb  OCH
opAvHaT (TOCTpoeHWe TpaUKOB C MOAYJSMU,
MOCTpOeHWe Tpaduka 00OpaTHOM (YHKIMH).
[TpuMeHSITb CBOMCTBA MOKa3aTeSbHOU (DYHKLIMU
NpY  pellleHUM TIPUKIAaHbIX 3a7ad M 3a7ad
TIOBBIIIIEHHOW CTI0XKHOCTH

I'naBa IV. Jlorapudgmmnueckasi pyHKIus 19
15 Jlorapugmsbl 2
16 CaoticTBa iorapupmMoB 2
17 [HecsaTruHble U 3
HaTypasbHbIe
norapudmbl. Dopmyna
repexoza

18 Jlorapudmuueckas 2
(dbyHKI[Us1, e€é CBOMCTBa U
rpaduk

19 Jlorapudmuueckue 3
ypaBHEeHUs

20 Jlorapudmuueckue 4
HepaBeHCTBa
Ypok 060011eHus U 2
CHCTeMaTH3al|ii 3HaHUMN
KonrposbHast pabota Ne 1

4

BbIMonHATL ~ TIpOCTelive  MpeoOpa3oBaHMS
JiorapupmMUUecKux BbIp@)KeHUI C
WCI0/Tb30BaHWEM CBOMCTB

norapu@moB, ¢ oMol Gopmyn nepexoza. [1o

rpauKky Jorapu(pMuuecKomn (byHKLMM
OMUCbIBaTh €€  CBOWMCTBA (MOHOTOHHOCTB,
orpaHuueHHOCTh).[IpuBOAUTE MpUMepbl
norapudmuueckort  GyHKUMM  (3af@aHHOM €
TIOMOIIIbIO hopmyibl W1 rpaduka),
obnazarolieit 3a/JaHHbIMU CBOMCTBaMU
(HarpyuMep,  OrpaHMuYeHHOCTH).  Pa3bACHATH
CMBICJT repeuyrc/ieHHbIX CBOWCTB.

AHanu3vpoBaTb  ToOBejeHHMe  (QYHKLUH  Ha
pa3/IMyHbIX yuyacTKax 00/acTu oripejeneHus,
CpaBHUBaTh CKOPOCTU Bo3pacTaHust (yObIBaHUS)
GyHKLMA. dopMynMpoBaTh orpezeneHus
Tepeunc/IeHHbIX CBOWCTB. PelnaTe mpocreninue
jorapu@muueckye ypaBHeHwUs,
norapupmMUUecKre HepaBeHCTBA U MX CUCTEMBI.
Pemats norapvdmMuueckue ypaBHEeHUs!
pa3/MyHbIMU MeToZiaMu. Pacrio3HaBaTh rpauku
Y CTPOUTH rpauk iorapupmMuyeckor (QyHKIUH,
VICTIOJIb3YSI rpadorocTpouTeny, n3yyarb
CBOMCTBA byHKIMH 1o rpadukam,
(bopMynMpoBaTh TUIOTE3bI O KOJIMYeCTBe KOpHeH
yPaBHEHUH, CO/lepKallluX J0rapupMUUecKyHo




dbyHKLMIO, U

TPOBepSITh MX. BhIMOMHATE MpeoOpa3oBaHus
rpaduka norapudmMuueckou byHKLMM:
rapaJiyie/ibHbIi TepeHOC, pacTsKeHue (CKaTue)
B/IO/Ib OCM OpAWHAT (MOCTpoeHWe T'paUKOB C
MOZY/ISIMH, TIOCTpPOeHWe rpaduka obOpaTHOMH
dbyHkumn). [IpuMeHsThH CBOMCTBA
norapumMuUecKkod (QYHKUMH TIpU  peLleHrun
NPUK/IAJHBIX 3afad M 3a/a4  TOBBIIIEHHOU
CJIO’KHOCTH

I'naBa V. Tpuronomerpuueckue 27 [lepeBoguUTH TPAAyCHYO MEPY B PaJMaHHYIO U
dopmybI obpatHo. HaxoauTh Ha OKPY)KHOCTH TIOJIOXKEHHEe
TOUKY, COOTBETCTBYIOLL[eH JAHHOMY
21 PaguanHas mepa yria 1 JIeiICTBUTE/IbBHOMY 4YUCITY. Haxogute 3Haku
3HaUeHUM CUHYCa, KOCUHyCa, TaHreHca 4ucia.
22 [ToBOpOT TOUKYM BOKPYT 2 BbIgBAATE  3aBUCMMOCTb  MEXAY  CHHYCOM,
Hayva/ia KoopAuHaT KOCHMHYCOM, TaHI'€HCOM OJHOI'O M TOT'O K€ YyTJId.
23 Orpejenenue cuHyca, D) IIpuMeHATs  faHHBIE  3aBUCMMOCTH [
KOCHHYCA 1 J0KasaTe/bCTBA TOXJECTBA, B UYACTHOCTH Ha
ornpefenéHHbIX MHOXecTBax. [IpUMeHATH npU
TaHrerca yrna npeoOpa3oBaHUsIX M BBIUMCIEHUSAX (HOPMYIIBI
24 3HaKu CHHYyCa, KOCHHYyCa 1 1 CBSI3W TPUTOHOMETPUUYECKUX (QYHKLMM YIJIOB O U
TaHTeHca —a , opmyJibl C/I0)KeHus1, (POPMYJIbl JBOMHBIX U
TIOJIOBUHHBIX ~ YIJIOB, (OpPMyJibl TpUBeJeHUs,
25 | 3aBHCHMOCTb MEXAY 2 (bOpMyJIBI CyMMBI ¥ Pa3HOCTH CUHYCOB, CyMMBI U
CUHYCOM, KOCUHYCOM U pPasHOCTU KOCUHYCOB, IPOM3Be/leHUs] CUHYCOB U
TaHCeHCOM OJHOTO U TOr0 KOCHHYCOB. ,HOKa3bIBaTI) TOXAeCTBa, NMPHUMEHAA
e yria pas/iMuHble MeTO/bI, UCIOJ/Ib3ysl BCe U3yUYeHHbIe
¢dopmysbl. [IpyMeHSTh BCe M3yueHHble CBOMCTBA
26 | TpuroHomeTpuueckue 3 ¥ HOpMyJibl TIPH PELLIEHNH IPUKIAHBIX 3a/ia1 1
TOX/eCTRa 3a/lau MOBBILLIEHHOM C/I0’KHOCTH
27 CuHYC, KOCMHYC U TaHT'eHC 1
YIJIOB O U —&
28 @OopMyIbl C/I0’KEHUS 3
29 CuHYC, KOCMHYC U TaHTeHC 2
JIBOMHOTO yTJjia
30 CuHYC, KOCMHYC U TaHT'eHC 2
TIIOJIOBUHHOTIO yTjia
31 DopmyJibl IIpUBeIeHUs 2
32 CyMmma 1 pasHOCTb 3
cuHycoB. Cymma
Y Pa3HOCTb KOCUHYCOB
Ypok 060011eHuUs U 2
CUCTeMaTH3aluu 3HaHUU
KontpossHast pabora Ne 5 1




I'nasa VI. Tpuronomerpuueckue

18

ypaBHeHMs

33 YpaBHeHue CoS X = a 3 YMeTb  HaxoguThb  apKCHHYC, AapKKOCHUHYC,

apKTaHTeHC [1eCTBUTEIbHOTO YKCJIa.

34 YpaBHeHue sin X = a 3 [IpuMeHATH CBOMCTBA apKCHMHyCa, apKKOCHHYCa,

apkTaHreHca uucia. [IpumensTs dopmysnbl AJis

35 YpaBHeHne tg X = a 2 HaxOXX/leHHsl KOpPHel ypaBHeHUH COS X = a, Sin X

=a,

36 Pemenue 5 tg X = a. YMeTb peliarth TPUTOHOMETPHUYECKHE
TPUTOHOMETPHYECKHNX ypaBHEeHUsl: JIMHelHble OTHOCUTE/IbHO CUHYCa,
ypaBHeHUM KOCHHYCa, TaHTeHCa yria (4ucia), CBOJSALMecs K

37* TIpUMepbI peLieHst 2 KBaJpaTHbIM U  JPYyrUM  airebpanyecKum
npoCTeRIX YPAaBHEHMAM MOC/Te  3aMeHbl HEeM3BECTHOro,
CBOJSALLMECS K TPOCTENIINM
TPUTOHOMETPHHECKHX TPUTOHOMETPUUECKUM  ypaBHEHUSIM  MOC/e
HEPABEHCTB pa3/io)KeHus Ha
Ypok 060061eHus 1 2 MHOXXWTeNMU. PemiaTe oOfHOpOAHBIE (IE€pBOM U
cucTeMaTr3aluy 3HaHU! BTOPOM CTeleHW) YypaBHEHUSI OTHOCUTE/IbHO
KontposbHast pabota Ne 6 1 CHHYCa 1 KOCHHYCa, a TaK-
)Ke CBOJSIIMecss K OJHOPOJHBIM YpaBHEHUSIM.
Vcnonb30BaTh MeTOZ, BCIIOMOTaTe/bHOIO yria.
[IpuMeHSTb MeTOJ, TIpeJBapUTENbHON OLIEHKU
JIEBOM M TIpaBOM yYacTeld YypaBHEHWUs. YMeTb
TIPUMEHSITb HEeCKOJIbKO MeTOZOB TpU peLleHUU
ypaBHeHUsl. PelaTb HeC/IOKHble  CHCTEMBI
TPUTOHOMETPUUECKUX  ypaBHeHWW.  PelaThb
TPUTOHOMEeTPUUeCKHe HepaBeHCTBa C MOMOILbIO
eIMHUYHOW  OKpPYXXHOCTH. [IpuMeHsATH Bce
V3y4eHHbIe
CBOMCTBA U CII0Co0bI peleHust
TPUTOHOMETPUUECKUX YPaBHEHWW M HepaBeHCTB
TIPU pellieHrH TIPUKJIaJHbIX
3a/ja4 1 3a/ja4 MOBBILLIEHHOW C/I0)KHOCTH
HNrorosoe nosropeHue 24




11 xiacc

Pa3penbl TeMbl Kos-Bo | XapaKTepucTHKaA OCHOBHBIX BH/IOB /ieSITe/IbHOC
4acoB y4YeHuKa
(pab.
nporp.)
I'nasa VI. Tpuronomerpuueckue 20 [To rpadukam (pyHKLIMIM ONUCHIBATh UX CBOWCTBA
(MOHOTOHHOCTb, ~OrpPaHUYEHHOCTb, UETHOCTb,
byHKIMH HEYETHOCTb,  MEPUOAUYHOCTb).  [IpUBOAUTH
npuMepbl (QYHKUMN (33laHHBIX C TIOMOLIbIO
38 OGnactb OTpEAENenns M 3 dopmynel wid  Tpadumka),  0obamaroUUX
MHO>KeCTBO 3Ha4YeHUH 3aJJaHHbIMU CBOWCTBaMHU (Harpumep,
TPUTOHOMETPUUECKUX OrpPaHUUYEHHOCTH). Pa3bsacHAT CMBICIT
yHKIpH TIepeUrCIeHHBIX CBOWCTB. V300paXkaTh rpaduku
39 YETHOCTD, HEeUETHOCTb, 3 CTIO>KHBIX yHKIWIHA C TIOMOLIBEO
11epuoANYHOCTD rpadorocTpouTesieli, ONMChIBaTh HUX CBOWMCTBA.
TPUTOHOMETPHYECKUX (PYHKLHH PellaTe  mipocTeiilliie  TPUTOHOMETpPUUECKHe
40 | CpoiicTBO DyHKLUH y= 3 HepaBeHCTBA, MCIONb3ys rpapuk (QYHKLMW.
Cos x 1 eé rpauk PacriosHaBaTh rpauKyd TPUTOHOMETPHUUYECKUX
41 CBoiicTBO (pyHKLIMH y= 3 byHKLUH, rpaduku 00OpaTHBIX
sin X 1 eé rpaduk TPUTOHOMETPUUECKUX
2 CroficTsa 11 rpacbKH yHKLH 5 ¢yukuuii. IIpuMeHsTb U [JOKa3bIBaTh CBUOITICTBa
00OpaTHBIX TPUTOHOMETPUUYECKUX (YHKLIWH.
y=tgxu y=ctgXx CTpouTh TpadMK{ 3/€MEHTApPHBIX (DYHKILWH,
5 WICTIOJTb3YSI rpacdonocTpouTeny, 13y4Jathb
43 Obpartirre 3 CBOMCTBA 3/IeMEHTapHbIX (QYHKUMA TI0 MX
TPUTOHOMETPpUUECKHE rpadukam,  (GOpPMynIMpOBaTh ~ THUIOTE3bl O
GyHKLIMM KOJIMYecTBe KODHel ypaBHEHW, COZeprKallux
3/ieMeHTapHble PYHKLIWU, U TIPOBEPSThH
uX. BbimomHATE Tpeobpa3oBaHusi TrpadUKOB
Ypok 06o6wiens 1 2 3/eMeHTapHbIX  (YHKLMIA:  Mapasie/bHbli
CUCTeMaTH3aluy 3HaHUM TIePeHOC, pacTsyKeHue
(ckatve) BAOMB OCU  OpAuHAT. [IpUMeHSITh
KonTtponbHas pabora Ne 1 1 Jpyrue 3jeMeHTapHble CroCO0bI TOCTPOEHUS
rpadvkoB. YMeTb TpPUMEHSITb  pa3/MuHbIe
METO/bI 10Ka3aTe/IbCTB UCTUHHOCTU
I'nasa VIII. ITpousBopHas 20
U eé reoMeTpHUeCKHl CMBIC/I
44 [Tpou3sBoHast 3 [MpuBOAUTL TIpUMEpPbl MOHOTOHHOW YKCIOBOU
1oc/iefloBaTeTbHOCTH, rMetroLei ripejiern.
BbIunc/iaTe  Tipefiesibl - TIOCTIe[j0BaTeIbHOCTEH.
BbIsicHSITE, SIBASIETCS /1M T0C/Ie/j0BaTe/IbHOCTD
45 Hp0H3B0 JIHast CTeIIeHHOU 3 CXO,E[SI]_L[eI‘/JICSI. HpI/IBOAI/ITb IIpUMepkI
(GyHKIMK byHKIMM, SIBJISTFOLLIAX CST HerpepbIBHbIMH,
46 TpaBuna auddepeHIpoBaHys 3 UMERIMX  BepTUKa/JbHYI, T'OPU30HTAaIbHYIO
aCUMMTOTY. 3aruvchiBaTh YpaBHEHUe KaXK[oW U3
47 [Ipou3Bo/HbBIE HEKOTOPBIX 4 3TUX aCHMMIITOT. YMeTb MO0 rpapuKy (yHKLUU
3/1eMeHTapHbIX (PYHKLUWN OTpefie/IATh  TIPOMEXYTKU HEeNpepbIBHOCTH U
48 FGOMETPI/I‘-IECKI/If/i CMBICJT 4 TOYKH pas3pbiBd, €C/IKM TaKHe HMErOTCH. YmMmeTb

JA0Ka3bIBaAThb HeTIpepbIBHOCTDH

byHKIUN.




TIPOU3BOJIHOU

Haxoautb yrnoBoi Ko3(dulMeHT KacaTelbHOU
K rpadpuky ¢yHKUMA B 3a/laHHOM  TOUKe.
HaxoguTb MrHOBEHHYIO CKOPOCThb JBWXKEHUS
MaTepHanbHOU TOUKH.

AHanu3upoBaTh  [OBefleHWe  (PYHKIUNA  Ha
Pa3MUHBIX y4yacTKax o0O0JIacTH OrTpe/iesieHus,
CpaBHMBATb CKOPOCTH BO3pacTaHus (yObIBaHMS)
byHKIM.

Haxogutb MPOW3BO/{HbIE 3/1eMeHTapHbIX
¢byHkuuii. HaxoguTb MpOM3BOJAHBIE CYMMBI,
Mpou3Be/leHdsT W UYaCTHOTO /JBYX (PYHKI[UH,
MPOU3BOJHYIO CJIOXKHOU

byukuu 'y = f (kx + b). OObscHATL H
WJLTIOCTPUPOBATh MOHSATHE Tpejiena Mo-
c/iefoBaTelbHOCTA.  [IpUBOAUTL ~ TIpUMEpHI
1oc/ie/joBaTelbHOCTeH, UMEILMX Tpefen U He
uMerolux rnpepesna. [lonb30BaThCsi TeOpeMol 0
ripefiesie MOHOTOHHOM

OrpaHMUeHHOM MO0C/e/]0BaTe/IbHOCTU. BBIBOJUTH
dbopMysibl  [JIMHBI  OKPY)KHOCTM U T/IOLAAU
Kpyra. OOBSICHIT ¥ WITIOCTPUPOBAThH TIOHSTHE
npesena

byHKIIMM B TOuKe. [IpUBOAUTHL TIPUMEpHI
GyHKIMM, He UMMeIoLUX Mpejesia B HeKOTOpOu
TOuKe. Beruncasts npefesibl QyHKLMMA.
AHanusvpoBaTth  moBefieHMe  (QYHKUMNA ~ Ha
Pa3MUHBIX y4yacTKax o00JIacTy OIpe/iesieHusl.
Haxogutb acUMIITOTHI.

Bbruncsiate mnipupaiieHue (yHKLUMA B TOUKe.
CocTaBiAiTb U HWCCe0BaTb  Pa3HOCTHOE
oTHolleHWe. HaxoguTb TipeZiel pPa3HOCTHOTO
OTHOILIEHHSI.

BbIuncsiaTh 3HaueHWe MPOW3BOAHON (QYHKIMU B
TouKe (T10 OTpe/ie/IeHHI0).

Haxoguth yrioBoil KO3(pQUIMEHT KacaTeabHOU
K rpapuky QyHKUUM B TOUYKe C 3a/JaHHOU
a0CITMCCOM.

3anuceIBaTh ypaBHeHHe KacaTe/bHOM K rpaduky
(GyHKLMH, 3a/laHHOU B TOUKe.

HaxoauTh MpOM3BOJHYHO CIOXKHOW (YHKIUH,
obpaTtHo¥ GyHKLWY.

[IpuMeHSITb ~ TMOHSATUE  TPOM3BOAHON  TIpU
pellleHnH 3aau

Ypok 0606111eHus U 2
CcHCTeMaTH3al[iy 3HaHUM
KonTponbHast pabota Ne 2 1
I'naBa IX. [IpumeHeHue IPOU3BO/HOU 18
K HCC/Ie/JoBaHNI0 GyHKIUH
49 Bospacranve u yObiBaHUe 2
byHKIMM
50 OKCTpeMyMbI (PYHKLIU 3
51 [IpuMeHeHHe TPOU3BOAHOM 4

K TOCTPOEHUI0
byHKLMI

rpadMKoB

HaxoiuTh BTOPYIO TPOM3BOJHYIO M YCKOPEHHE
npoLiecca,  ONHCHIBAEMOTO  C  TTOMOIIBIO
dopmynbl. HaxoquTh MPOMEXYTKH BO3paCTaHUS
U yObiBaHusi (yHKIMM. [[oKa3biBaTh, UTO
3ajlaHHast (QyHKIUS Bo3pactaeT (yObIBaeT) Ha
YKa3aHHOM TIpOMEXyTKe. HaXoguTb TOUKH
MUHMMyMa ¥ MakcumyMa GyHkimn. HaxomuTb




52 Hawubosbiliee 1 HauMeHbllIee 3 HauboJsiblllee U HauMeHbIllee 3HauUeHus1 PyHKIUU
3HayeHus1 QyYHKLMU Ha OTpe3Ke. Haxogute Haubonbiee u
53" Beinyknocts rpaduka 3 HauMeHblllee 3HaueHUs1 QyHKUMU. VccienoBarthb
(GyHKIIMH, TOUKH TIeperuda (GYHKIMIO C MOMOIIBI0 TIPOM3BOJHON U CTPOUTH
Ypok 00600111eHIsS u 2 eé rpaduk. IIpuMeHSITb TNPOM3BOJAHYIO MpPU
cUCcTeMaTHU3alvy 3HaHUM pelleHnun TeKCTOBBIX, reoMeTpUUecKHux,
KonrposnsHas pabora Ne 3 1 (pu3nueckux u Apyrux 3anau
I'nasa X. IaTerpan 17
54 [TepBoOoOpasHas 2 BbrumcisiTe NpUOMKEHHOE 3HAUEHHWE TLIOLAZN
KPUBOJIMHEMHOW TpaneLyu.
55 [IpaBusia HaxoXXAeHUs 2 Haxoaute mepBoobpa3Hble QyHKIMM: y = X p ,
1epBooOpa3HbIX rare p O R, y =sin X, y =cos X, y = tg X.
Haxomute mepBooOpasHeie ¢Gynkomii: f (x) +
56 [Tnowazab 3 g(x), kf x) u f (kx + b).
KPUBOJIMHENHOM BbruncisTh 1101aiu KpUBOIMHENHOM Tpareun
TpaneLyuy 1 UHTerpan c momotgeio (Gopmynsl HeroToHa—/IelibHuIA.
Haxogutb NpUOIKEHHBIE 3HaueHUst
57 Bbrunciienue 2 HHTETPAJIOB. L
MHTErpaioB BbruncasiTe noijasb KpUBOJIMHENHOW Tpamnenuu
C MOMOLLBIO UHTerpasa
58 Brruncnenune nouazsen 3
(uryp C NomoLLbI0
VIHTEerpasioB
59 [IprmeHeHue 2
TIPOU3BOJHOU UHTerpasa
K pelleHuI0
MpaKTUYeCcKuX 3ajau
Ypok 0600111eHus U 2
CHCTeMaTH3al[i¥ 3HaHUM
KonTtposnbHast pabora Ne 1
4
I' naBa XI. KomOuHaTopuka 13 IIpuMeHATL 1npU  pelleHUU 3a4ad  MeTOZ,
MaTeMaTHueCKOu WHAYKLWH. [TpuMeHSTH
60 IIpaBu/io Ipou3BeieHNs 2 TPaBWIO TIPOM3Be/leHHsl TPU BbIBOZEe (POPMYJIbI
yucia repecTaHOBOK. CospaBaTh
61 IlepecTaHOBKH 2 MaTeMaTHyeCckKve  MOJeau  [Jid  pelleHus
KOMOMHATOPHBIX 3a/lad C TIOMOILIBI0 TIOACUéTa
62 Pasmerenns 2 UKC/ia pa3MeIeH i, epecTaHOBOK U COUEeTAHUH.
— Haxoguts YHCII0 repecTaHOBOK C
63 CoueTraHus ¥ UX CBOWCTBA 2




64 bunom HeroToHa 2 IIOBTOPEHUSIMU.
Ypok 06061eHs 1 2 PemaTh KOMOMHATOPHBIE 33/la4ul, CBOJSIIMECS K
CHCTeMATH3aLAM 3HAHMIA MOZACYETy unCaa COYeTaHUN C IOBTOPEHUSIMHU.
[Tpumenstb dopmyny 6uHoma HeioTtoHa. Ipu
BO3BeJleHM OWHOMa B HATypajbHYIO CTeleHb
HaxXoJUTh OWHOMHA/IbHBIE KOI(PHUIMEHTHI TIPU
IIOMOLM Tpeyro/ibHuKa [lackans
KonTponbHast pabota Ne 5 1
I'nasa XII. Jj1eMeHTBI TeOpUH 13
BepoOsITHOCTeH
65 CobbITHst 1 [TpuBOUTE PUMeEPHI C/IyYalHbIX, JOCTOBEPHBIX
Y HeBO3MOJKHBIX COOBITHH.

66 KomOuHaLus coObITHIA. 2 3HaTb OMpeeseHHe CyMMbl U TIPOU3BEAEHUS
ITpotuBOMONO)XKHOE coObITHI. 3HaTh oOmpefie/ieHHe BePOSITHOCTU
COBBITHE coOBbITHS B

KJ/IaCCU4eCKOM TTIOHUMAaHUH. [TpuBoguTh

67 BeposTHOCTb COBBITHS 2 NpUMepbl  HECOBMECTHBIX COObITUH. HaxoauThb

BEPOSITHOCTb CYMMbl HECOBMECTHBIX COOBITHH.

68 C/io>keHHe BeposITHOCTel 2 HaxoguTe BeposITHOCTb CyMMbI MPOU3BOJIBHBIX

cobbiTHil. MMeTh mipezicTaBiieHHe 00 YCIOBHOM

69 He3aBucumble coObITHSI. 2 BEPOSITHOCTM  COOBITWH.  3HaTh  CTpoOroe
YMHOKeHHe oripefie/ieHe He3aBUCHMOCTH [IByX COOBITHIL.
BepOSTHOCTEN Nwmetn _ TpejcTaBjieHMe O  He3aBUCHMOCTH

70 T —— 5 COOBITHI M HaXOJUTb BEPOSITHOCTb COBMECTHOTO

HaCTYI/IeHUsI
BEPOATHOCTH TaKMX COOBITMH. BBIUMCAATE  BEpPOSITHOCTH
Ypok 0600wjeHust 1 1 TOJIy4YeHUs] KOHKDeTHOIO uucC/la YCIexoB B
cUCTeMaTH3aluy 3HaHU! VCIbITaHUAX bepHynm
KonTtposnbHast pabora Ne 1
6
I'nasa XIII. CtaTucTHKa 9
71 CnyyaiiHble BeJTMUMHBI 2 3HaTb  TOHATHE  CIy4YalHOM  BeJIMUYUHBI,
TIpe/|CTaBIATh pacrpeziesieHue 3HaueHU!
72 LleHTpanbHbIe 2 JUCKPeTHOM CAy4yaliHOW Be/JWYMHBI B BUJE
TeH/JeHL[UU YaCcTOTHOU Tab/MLIbI, TTOJTUTOHA
4yacToT (OTHOCHUTE/IbHBIX YacTOT).
73 Mepsi pa3bpoca 3 [IpescTaBnsTh pacrpe/ziesieHye 3HaueHUI
HeMpepbIBHOW C/Iy4allHOM BeJIMUMHBI B BHJE
Ypok 06001eHus 1 1 YacTOTHOW TabOMULBI M TUCTOTPaMMbl. 3HaThb
CcUCTeMaTH3aly 3HaHU! NOHATHE  TEeHepPaJIbHOM  COBOKYIIHOCTH U
KonTtposnbHast pabora Ne 1 BLIOOPKH. HpusoauTs MPUMEDH!
perpe3eHTaTUBHBIX BbIOOPOK 3HauUeHUMN
4 C/lyyallHOM  Be/IMUMHBL.  3HaTb  OCHOBHBIE
LleHTpa/ibHble TEeHJEeHLMH: MOJY, MeJuaHy,

cpenHee. HaxomuTb IeHTpajbHbIE TeHJEHIUH
yueOHBIX  BBIOOpOK.  3HaTh, Kakasi U3




L[eHTpa/IbHbIX TeHZEeHLMH HauIydlIuM obpa3om
XapakTepu3yeT COBOKYITHOCT. NwmeThb
Tipe/icTaB/ieHre O MaTeMaTUueCKOM OKUJaHUU.
Bbruncnsts 3HaueHue MaTeMaTHU4eCKoro
OKWJIaHUS CTy4aliHOW BeMYMHBbI C KOHEUHBIM
YMC/IOM 3HaueHui. 3HaThb OCHOBHbIE Mephbl
pa3bpoca 3HaueHWN C/Iy4aliHOM BEJIUUYWHBI:
pa3Max, OTK/IOHeHUe OT CpeJiHero U JIUCIepCHio.
HaxoauTk Mepbl pa3bpoca ciydaifHON BeTMUHHBI
C HeOOJTBIITUM YMCJIOM PA3/IMYHbIX e€ 3HaueHUH

HToroBoe moBTOpeHue Kypca

26

TemaTHueckoe NJiIaHUPOBaHHeE 110 reOMeTPUH
10 xnacc

Pazgennl Tembl

Kos-Bo
JacoB

XapaKTepl/ICTI/IKa OCHOBHBIX BHU/10B J1eATe/IbHO
YU€HHKa

I'nasa VIII. HekoTopsle cBejjeHUs U3
IJIaHUMeTPUH

12

§1 | Yribl U oTpe3KHu, CBsi3aHHbIE C
OKPY)XHOCThIO

dopmynvMpoBaTh U /IOKa3bIBaTb TeOpeMbI 00
yrjie MeXAy KacaTeJbHOM ¢ XOpAoW, 00
OTpe3Kax IlepeceKarollxcs XOpA, O KBajpaTe
KacaTelbHOW;  BBIBOAUTH  (OPMY/IbI  AJist
BBIUMCIIEHUST yIJIOB MeXay IBYMSI
TepecekaroIMIC  XOpJaMH, MeXIy ABYyMsi
CEeKyI[UMU, TIPOBEeJEHHBIMU U3 OJHOW TOYKH;
(opMysIpoBaTh U [OKa3bIBaThb yTBEPXKAEHUS O
CBOMCTBAaX Y TMpHU3HaKax BIMCAHHOTO U
OTMMCAaHHOTO  YeTbIPEXYTOJIbHUKOB;  pellaTb
3a/lauul C UCI0JIb30BaHUEM U3YUeHHBIX TeOpeM U

(popmyn

§ 2 | PeineHue TpeyroJibHHMKOB

BoeiBoguTh (hOpMysibl, BbIpaKaroljue MeJuaHy
u OucceKTpUCy TpeyrolbHUKa 4Yepe3 ero
CTOPOHBI, a TakXe pas/UuHble (OPMYJIBI
IO TPeyrojbHUKA; (OPMYyIMpPOBATh MU
JIOKa3bIBaTh YTBep)KAeHUs 00 OKPY)KHOCTH U
npsIMOM  DWsiepa; pellaTth 3a/aud, MCIO/Ib3ys
BbIBe/IEHHbIE (POPMYJIbI

§ 3 | Teopema Menenasi u UeBbl

dopmynupoBaTb W [JOKas3blBaTb  TeOpPEMbI
Menenass 1 UYeBbl M MCNOAB30BaThb HX IIPU
pelleHny 3aiau




§ 4 | Dnmmnc, runep6osia U mapabosia

®opMyupoBaTh ornpejesieHus 3JI/IUTICA,
rurepboibl ¥ 1apabosibl,  BBIBOAWUTH — MX
KaHOHWUEeCKHe ypaBHEeHUs] M M300pakaTb 3TH
KpHUBbIe Ha PUCYHKe

BBepenne

1 | IIpegmet cTepeoMeTpum
2 | AKCHOMBI CTepeoMeTpuu

[TepeuncnaTh OCHOBHBIE (PUIYPBI B
NIPOCTPAHCTBe (TOYKa, MpsiMasi, IIOCKOCTB),
dbopmyupoBaTh TpU
aKCHOMBI 00 MIX B3aMHOM DPAaCTOI0KeHUU 1
WJTFOCTPUPOBATh 3TU aKCHOMBI IPUMepaMy 13
OKpY>Karolel 00CTaHOBKH

3 | Hekoropsle ciieCTBUSA U3 aKCUOM

@®opMynupoBaTh UM [lOKa3blBaTb TeOpPeMy O
TIJIOCKOCTH, TPOXOJsllleli yepe3 TMpPSIMyI0 U He
Je)Kallyro Ha Held TOUKy, U TeopeMy O
IJIOCKOCTH, MPOXOAsLIeN yepe3 nBe
nepecekKarolyecs rnpsiMble

I'naga 1. ITapanienbHOCTb NPAMBIX U
MJI0CKOCTel

16

8§ 1 Ilapa/u1e/IbHOCTh NMPAMBIX, IPAMOM
U MJIOCKOCTH

4 [MapannenbHble TIpsiMbie B
TIPOCTPaHCTBe

5 [TapaniensHOCTB TPEX
TIPSIMBIX

6 [TapannenbHOCTb TIPSIMOM
Y TJIOCKOCTH

dopMynMpoBaTh OMpejesieHue Tapasiie/bHbIX
MpSIMBIX B TMPOCTpPaHCTBe, (OPMYJIUPOBaTh WU
JIOKa3bIBaTh TEOPEMbI O Mapasiie/ibHbIX NPSIMbIX;
OOBSICHSATD, Kakue BO3MOXXHbI ciydau
B3aMMHOTI'0 PACIOJIO’KEeHUS MPSIMOM U TIJIOCKOCTH
B TIPOCTPAHCTBe, u TIPUBO/IUTh
WUTIOCTPUPYIOLI[Me TIPUMepPbl U3 OKpY’Karolllei
00CcTaHOBKY;  (hOPMY/IMPOBaTh  OTpejie/ieHue
rapasjieNlbHbIX MpsIMOM u TJIOCKOCTH,
dbopMynvMpoBaTh U [10Ka3biBaThb YTBEP)KAEHUS O
rnapajjielbHOCTU  TOPSIMOM U TJIOCKOCTH
(cBoiicTBAa W TpU3HAK); pellaTh 3aJaud Ha
BBIUMC/IEHWE M [I0Ka3aTe/bCTBO, CBSI3aHHbIE CO
B3aUMHBIM  pacrojio)KeHHWeM  TMpsIMBIX U
TJIOCKOCTeM

§ 2 BsauMHoOe pacrosio)keHue MpPSIMbIX
B IIPOCTPAHCTBe. YT0/1 MeX/y AByMs
NpSAMBIMH

7 CkpeluyBaromecst
NpsiMble

OObBsicHSTb,  Kakue  BO3MOXKHBI  Cy4yau
B3aUMHOI'O pacrooXKeHUs] [IBYX TMpsSIMbIX B
MIPOCTPAHCTBE, U MIPUBOJUTH W/UIFOCTPUPYIOLUE
TIpYMepbI; ¢dbopmynpoBaTthb orpejieieHue
CKPeLMBAIOLUXCS TIPSAMBIX, (OPMY/IMpOBaTh U
[lI0Ka3blBaThb TeOpeMy, BbIPa)KaroL[yl0 TPU3HaK
CKPeIMBAIOLUXCS TPsSMBIX, K TeopeMy O
IJIOCKOCTH, TIPOXOJsIleil uepe3 OJHY U3
CKpelLLMBaOLMXCSl TPSIMBIX U Tapasuie/ibHOU
Jpyroil TpsiMol; OOBSCHSTh, Kakve [JBa Jiyua




COHAITpaB/IeHHBIMH
CTOpOHAMH

Yrabl C

9 Yron Mexay NnpsAMbIMU

Ha3bIBAOTCS COHarnpaB/IeHHbIMH,
¢dopMmyspoBaTh M [JOKa3biBaTb TeopeMy 00
yrjax C  COHalpaB/JeHHbIMM  CTOPOHaMW;
OOBSICHATH, UTO Ha3bIBAaeTCs YIJIOM  MeXAy
NepeceKarlMMUC TPSIMbIMU M YIJIOM MEXIY
CKpeLLMBaLMMHUCS TPSMbIMY; pelllaTh 3aJaud
Ha BBbIUMC/IEHHWE W [I0Ka3aTe/lbCTBO, CBsi3aHHbIE
CO B3aWMHBIM PacrojIO’KeHHWeM [BYX TIPSMBIX U
YT7IOM MeXAY HUMU

KonTtposibHas padora Ne

1 (20 mun)
§ 3Ilapa/ie/IbHOCTD MJIOCKOCTEH 2 @opmy/MpoBaTh Olpefe/ieHre IapasijlebHbIX
TJIOCKOCTeH, (opMy/nvMpoBaTh U J0Ka3bIBaTb
10 IlapasnnesbHble YTBEpXK/ieHUsT O TpU3HaKe M  CBOWCTBax
IJIOCKOCTH rapaJijieJibHbIX TJIOCKOCTeH, WCMO/b30BaTh 3TU
11 CBolicTBa napa’ie/ibHbIX YTBepsKJeHus Ipu
IJIOCKOCTer pelieHuu 3aja4
§ 4 Terpasap 1 napasuie/ienumnes 4 OObBsICHSITh,  Kakasi  (urypa  Ha3bIBaeTCs
TeTpaspoOM M  Kakasg [apasuleenuresoM,
12 Tetpasap MOKa3blBaTh Ha uepTexax U MOJeNnsiX UX
13 Tapannenemumes 3JIEMeHTh, H300pakaTb 3TH GUTYypel Ha
PUCYHKaxX, W/UIFOCTPUPOBAaTh C HX TOMOLLbIO
14 3aziauu Ha OCTPOeHue pas/vuHble C/lyyad B3aUMHOI'O PacriO/IOyKeHUs
cevyeHuH NpSMBIX M IIJIOCKOCTEM B  TPOCTPAHCTBE;
(¢opMynvMpoBaTh M [0Ka3bIBaTb YTBEP)KIEHUS O
CBOMCTBaxX TMapasiesienuresia; OObACHITb, 4YTO
Ha3blBaeTcs ceyeHueM TeTpaszpa
(mapannenemnurefa),  peliaTh  3aJauyd  Ha
MOCTPOEeHHe CeyeHU TeTpaszpa U
rapasiiesienuIie/ia Ha ueprexe
KonTtposnbHast pabora Ne 2 1
3auét Ne 1 1
I'nasa II. IlepneH MKy 1pHOCTH 17 dopMynMpoBaTh orpefesieHue
NPAMBIX H IIOCKOCTeH MeprieHANKY/SIDHBIX TIPSIMBIX B TPOCTPAHCTBE;
dopMynvpoBaTh W  [OKasblBaTb JieMMYy O
§ 1 ITepnieHAMKY/ISIPHOCTD NPAMOH U 5 MepHeHJUKY/ISIPHOCTA  [IBYX  Iapajule/IbHbIX

IVIOCKOCTH

15 IleprienAuKynsIpHBIE
NpsiMble B TIPOCTPAaHCTBe

16 [TapannenpHble npsiMble,
NepreHUKYIspHbIe K

MpSIMBIX K TpeThel Mpsimoii; (opMynupoBaTh
orpejiejieHMe TIPSIMOM, TMepHeHJUKYISIPHOU K
IJIOCKOCTH, W TPUBOJUTH WIIIOCTPUPYIOLHE
npUMepbl U3 OKpyXKaroljed  006CTaHOBKU;
dopmynipoBaTb U /l0KasbiBaTb  TEOPEMBI

(mpsiMyto ¥ 00paTHYI0) O CBSI3U  MEXAY




ITIJIOCKOCTHU

17 [Ipu3nak
TreprieH MKy pHOCTU
NpSIMOU
Y TIJIOCKOCTH

18 Teopema o TIpsiMOi,

TNepreHVKY/ISIpHOU

K IIVIOCKOCTH

rapasiebHOCTbIO MPSIMBIX " 150'¢
TepreHJUKY/ISPHOCTBI0 K TVIOCKOCTH, TeOpeMy,
BBID@KAIOLIYI0 TPU3HAK [epreHAUKY/ISIPHOCTH
MpsIMOM M TJIOCKOCTA, W  TeopeMy O
CYLL|eCTBOBAHUUU  €JUHCTBEHHOCTH  MPSIMOM,
MpoXoAsiied  dYepe3  OAaHHYH  TOUKYy WU
NepreHAUKY/ISIpHOM K JAaHHOW  TIJIOCKOCTH;
peliiaTh 3ajaun Ha BbIUKC/IEHUE U
Jl0Ka3aTenbCTBO, CBSI3aHHbIE C
NepreHJVKYyISPHOCTBIO MPSIMOU U TIJIOCKOCTH

§ 2 IlepnieHAUKY/ISIP U HAK/IOHHbBIE.
Yron mexay npAMoi U MUI0CKOCTbHI0

19 PaccTosiHre OT TOUKHU [0
MJI0OCKOCTH

20 Teopema o Tpéx
nepreHuKyispax

21 Yron Mexay npsMoi u

IIJIOCKOCTBHO

OOBsICHATb, UYTO Takoe TIEPIIEHAUKY/ISAD U
Hak/JIOHHAass K TIJIOCKOCTH, UTO Ha3bIBaeTCS
rpoekijdeli  HAKJIOHHOW, UYTO  Ha3bIBaeTCs
pPacCTOSTHUEM: OT TOUKU [I0 TIJIOCKOCTH, MEXIy
rapasuie/lbHbIMA TIJIOCKOCTSIMH, MEXY
TrapasiieJIbHBIMU TIPSIMOM U TIZIOCKOCTBIO, MEXY
CKpeIlMBaOIMMHUCS TPSMBIMU; (HOPMYJ/IMPOBATh
U JIOKa3bIBaTh TeopeMy ) TPEX
NeprieH/IuKy/isipaX U TPUMEHATb eé  TIpu
pellleHWd  3a/ja4; OOBSACHATH, UTO TaKoe
OpPTOTOHAJIbHAsl TMPOeKLUsi TOuKu (PUrypnl) Ha
MJIOCKOCTh, W [IOKa3biBaTh, UYTO IPOEKIIHel
TIPSIMOM Ha TJIOCKOCTh, He TIePIHeHIUKYISIPHYI0 K
3TOH TIPSIMOM, SIB/ISIETCS TIPsIMast; OObSICHSATh, UTO
Ha3bIBaeTCs  YIVIOM  MeXJy  TMpsSMOM U
TJIOCKOCTBI0 M KaKUM CBOWCTBOM OH 00/1a/iaet;
OOBSICHATb, UTO TaKOe I[eHTpa/ibHasi TPOEKIHs
TOUKHM ((hUryphl) Ha MJIOCKOCTh

§ 3 ./IByrpaHHbIH yroJ1.
ITepnieHAVKY/ISIPHOCTD TJIOCKOCTeEH

22 JByrpaHHbIi yrou

23 [Ipu3Hak
NepreHUKY/ISPHOCTH JIBYX
TMJI0OCKOCTeMN

24 [IpsimoyronbHbIN
napasuiesienure,

25 TpéxrpaHHbIi yron

OObBsicHATh,  Kakasi  (urypa  HasbIBaeTCA
JBYTPaHHBIM YIJIOM UM KakK OH M3MepsieTcs;
JlOKa3blBaTh, 4YTO BCe JIMHEWHbIE  YTJIbI
JBYTPAaHHOTO  yIjla paBHBI  JIPYT  APYTY;
OOBSICHATb,  UYTO  TaKoe  YroJ  MexAy
riepeceKarolMMUC TUIOCKOCTSIMM M B KaKuX
npefieiax OH W3MeHsieTCs;  (OpMy/MpOBaTh
oripefie/ieHMe  B3aUMHO  TepIeHAUKYJISPHbBIX
TUIOCKOCTeH, (opMynMpoBaTb U [JOKa3bIBaTh
TeOpeMy O TIpU3HAKe TMepreHJuKY/ISIPHOCTH




26

MHororpasHbIi yrosa

IIBYX IVIOCKOCTeI; O0OBACHATH, KakOM
rapa’sijiesieniunes] Ha3bIBaeTCs MPSIMOYTOJIBHBIM,
dbopMyMpoBaTh U [1OKa3biBaTh YTBEP)KAEHUS O
ero CBOHCTBaX; OOBSACHATh, Kakas urypa
Ha3bIBaeTCSI MHOTOTPaHHBIM (B YaCTHOCTH,
TPEXTPAHHBIM) YIJIOM M KaK Ha3bIBalOTCS €ro
37IeMeHTbl, ~ KaKOWM  MHOTOTpaHHBIM  yroi
Ha3bIBaeTCsl  BBIMYK/IbIM;  (OPMY/IMPOBaTh WU
JIOKa3bIBaTh YTBEpPKAEHUEe O TOM, UTO KaXK[AbIi
MJIOCKUA  yrosi TPEXTPAHHOTO yIyla MeHbIIle
CYMMBI JBYX APYTHX IJIOCKUX YIJIOB, U TeOpemy
O CyMMe IUIOCKMX  YIVIOB  BBIYKJIOTO
MHOTOTPAaHHOTO ~ yIJ/la; pellaTh 3aflauyd  Ha
BBIUNC/IEHHE u [l0Ka3aTeTbCTBO C
WCTIO/Tb30BaHUEM TeopeM 0
TeprieH/IVKY/ISIPHOCTU TIPSIMBIX M TUIOCKOCTEH, a
TakKkKe 3aZlaud  Ha TIOCTPOEHHWe  CedeHUi
TIPSIMOYTOJILHOTO TIapasuie/ierninreja Ha uepTexe

Vcrnonb30BaTh KOMIMbIOTEPHBIE TIPOrPaMMbI TIPU
M3yueHUM BOIIPOCOB, CBSI3aHHBIX CO B3aUMHBIM
pacriosiokeHeM TIPSMbIX U TUIOCKOCTeM B
TIPOCTPaHCTBe

KontposibHast paboTa Ne 1
3
3auéT Ne 2 1
I'naga III. MHOrorpaHHuKu 14
§ 1 ITonaTne MHOrorpanHuka. Ilpusma 3 OObsicHATb,  Kakasg  (urypa  Ha3bIBaeTcs

27 [ToHsiTMe MHOTrOrpaHHUKa
28 ['eomeTpurueckoe Teso

29 Teopema Diinepa

30 [pu3ma

31 [IpocTpaHcTBeHHas

TeopeMa [Tudaropa

MHOTOTPaHHMKOM M KaK Has3bIBalOTCSl  €ro
3/IeMeHTbI, KakKOW MHOTOTPaHHMK Ha3bIBaeTCs
BBIMYK/IbIM, MIPUBOJUTH NpUMepbl
MHOTOTPDaHHUKOB;  OOBSCHATb, UTO  TaKoe
reomMeTpuueckoe Teno; (OPMy/IMpOBaTb MU
JIOKa3bIBaTh TeopeMy Oijepa /il BbITYKJIbIX
MHOT'OIPaHHUKOB; OOBSCHSTD, KaKou
MHOTOTPaHHUK Ha3bIBaeTCsi TPU3MOW M Kak
Ha3blBAlOTCSl €€ SjeMeHThl, Kakasi [pu3Ma
Ha3bIBaeTCsl TPSIMOM, HAKJIOHHOW, IMPaBU/ILHOM,
n300pakaTh TIPU3MBblI Ha PHUCYHKE; OOBSCHSITH,
YTO Ha3bIBaeTCs TUIOLIAZbIO TIOJHON (OOKOBOMA)
TIOBEPXHOCTH MPU3MBI, U /I0Ka3bIBaTb TEOPEMY O
wioau  OOKOBOM  TOBEPXHOCTH  MPSIMO
NpU3Mbl;  BBIBOAUTH  (GoOpMy/dy  IUIOIIAAU
OPTOTOHA/ILHOM TMPOEeKLMM MHOIOYrOJbHHUKA U
[IOKa3blBaTb  TPOCTPAaHCTBEHHYID  TEOpeMy




HI/Id)aropa; pemiaTe 3a4d4M Hd BBIUKUC/IEHHE U
JA0Ka3aTe/IbCTBO, CBA3daHHEIE C HpHBMOfI

§ 2. ITupamuja

32 [Mupamuga
33 [IpaBunbHas nupamuja
34 YceuénHas nupamuzia

OOBsICHATb, KAaKOM MHOIOIDaHHUK Ha3bIBaeTCs
NMUPaMU/ION M KaK Ha3bIBAlOTCS €& 371eMeHTHI,
YTO Ha3bIBAaeTCs IIOLA/IbI0 MOMHON (OOKOBOIA)
TIOBEDXHOCTH TUPaMH/bl; OOBSICHATH, Kakas
nMpaMK/ia Ha3bIBaeTCsl PaBU/IbHOM, [J0Ka3bIBaTh
YTBEpPXKJeHHe O CBOHCTBAaX eé OOKOBLIX pébep u
OOKOBBIX TpaHel U TeopeMy O TIIOoMmaAn OOKOBOMA
TIOBEPXHOCTH TIpaBUTLHOMN MTUPaMU/IbI;
OOBSICHATb, KAaKOW MHOTOTPAaHHUK Ha3bIBaeTCS
yCeuéHHOM NUpaMUJOW U KakK Ha3bIBalOTCS eé
3JIeMeHTBI, [JOKa3blBaTh TEOpPeMy O TIIOIIau
OOKOBOM MOBEPXHOCTH TIPAaBUILHOM yCeUEHHOU
MUpaMU/ibl; pelllaTh 3aZlauyd Ha BbIUMC/IEHUE U
Jl0Ka3aTe/bCTBO, CBsi3aHHble C TMpaMHUaMH, a
TaK)ke 3aJlauM Ha MOCTPOeHHe CeueHUW MUpaMu/
Ha yepTexe

§ 3. IlpaBH/IbHBbIE MHOTOTPDaHHUKH

35 CummeTpus B
TPOCTPaHCTBe

36 ITonsiTWE TIPaBUIBHOTO
MHOIOrpPaHHHKa

37 DJieMeHTbl CHMMETPHUHA

IpaBHUJ/IBHBIX
MHOI'OrpaHHHUKOB

OOBSICHATH, KaKHe TOUKH Ha3bIBAIOTCS
CUMMETPUYHBIMUA OTHOCHUTETbHO TOUKH (TIPSIMOHM,
IIJIOCKOCTH), UTO TakKoe LieHTP (0Cb, MJIOCKOCTh)
CUMMeTPUH (GUTYPhl, TPUBOUTH PUMepPbI
¢uryp, o6s1aaroLMX 371eMeHTaMi CUMMeTPHH, a
TaK)ke PUMepbl CHMMETPHU B apXUTEKTYPE,
TeXHHKe, TIPUPO/ie; 00BSICHATH, KaKOH
MHOTOTPaHHHK Ha3bIBAaeTCsl IPaBU/IBHBIM,
JIOKa3bIBaTh, UYTO HE CYIIeCTBYeT IPABUILHOTO
MHOTOTPaHHHKA, TPAHSIMA KOTOPOTO SIBJISTFOTCS
TIpaBU/IbHBIE N-YTOJILHUKY TIPU N > 6; 0OBSICHSATB,
KakKue CyIeCTBYIOT BU/Ibl TIPaBU/IbHBIX
MHOT'OT'PaHHUKOB U KAaKUMH 37IeMeHTaMU
CUMMeTpPHH OHHU 00J1aZiatoT

Vicnionb3oBaTh KOMITbFOTEPHBIE MPOrPaMMBbl MPU
W3y4eHU! TeMbl « MHOTOrpaHHUKN»

KonrposnbHas pabota Ne
4.




3auét Ne 3

3aK/II0uNTe/IbHOE IOBTOPEeHNe Kypca
reomerpuu 10 k1acca

11 kiacc

Pa3penbl

Tembl

KoJj-Bo
JacoB

XapaKTepI/ICTI/IKa OCHOBHBIX BH/10B /eATe/IbHO
YUue€HHKa

I'nasa VI. lniuHap, KOHYC U Wap

16

81

Ounuaap

59

[TonaTtue yuuHApa

60

[Tnowagp  MOBEPXHOCTU
LIWIMHIPA

OOBSICHATb, UTO  TakKoe  LIWIMHJpUYecKas
TIOBEPXHOCTD, eé 00pa3ymollie U 0Ch, KaKoe TeJIo
Ha3bIBaeTCs I[UIMHAPOM U KaK Ha3bIBalOTCS €ro
JIeMeHThbI, KakK TIOJNyUYUTh LWIMHAD TMYTEM
BpallleHWss ~ TMPSIMOYTOJIbHUKA;  W300paXkaTh
UWIMHAD W €ero CeyeHus TIJIOCKOCTHIO,
NpoXofsileid  yepe3  0OCb, W IUIOCKOCTBIO,
TeprIeH/IUKY/ISIPHON K OCH; OOBSCHSTh, 4YTO
TIPUHUMAETCS 3a /10113 b OokoBo
TIOBEPXHOCTH LIWIMHAPA, ¥ BBIBOAUTH (POPMYJIBI
/IS BbIUMC/IeHHWs ~ OOKOBOM UM TIOJTHOM
TOBEPXHOCTeN LWIMHApA; pellaTh 3ajaud Ha
BLIUMC/IEHWe U [J0Ka3aTelbCTBO, CBSI3aHHbIE C
L[WIMH/POM

§2

Konyc

61

ITonaTtue KoHyca

62

[1omaae MOBepXHOCTH
KOHYyCa

OOBSICHATD, UTO TaKOe KOHUUEeCKast
TIOBEPXHOCTB, eé 0Opasytolye, BepIIrHa U 0Ch,
KaKoe TeJI0 Ha3bIBaeTCss KOHYCOM M Kak
Ha3bIBAIOTCSl €r0 371eMeHThl, KaK MOMY4YHUTh KOHYC
MyTéM BpallleHHs [IPSIMOYT O/IbHOTO
TPeYyrobHUKA, N300paXkaTh KOHYC U ero
CeueHUs MJIOCKOCTBIO, IPOXO/ALLelN Yepe3 0Cb, U
IIJIOCKOCTBIO, MepreHUKY/ISIPHON K OCH;
0OBSICHAATB, UTO TIPUHUMAETCS 3a IJI0IIA b
OOKOBOI TTOBEPXHOCTH KOHYCA, ¥ BHIBOJUTH
dbopmybl /17151 BBIUMCIeHUs Tioljazieli 60KoBoM
Y TIO/THOM TTIOBEPXHOCTeN KOHYCa; OOBSICHSTD,
KaKoe TeJI0 Ha3bIBaeTCsl yCeuéHHbIM KOHYCOM U
KakK ero roay4uThb MyTéM BpalljeHUs
NIPSIMOYTOJIbHOM TparieLyuy, BbIBOJAUTD




63 Y ceuéHHBIN KOHYC dbopmyy s BBIYUCIeHHsI TUIOLLaZu O0KOBOM
TOBEPXHOCTH yCeUEHHOTO0 KOHYCa; pelliaTh
3a/lauM Ha BbIUMC/IEHHE U 0Ka3aTe/lbCTBO,
CBsI3aHHBbIE C KOHYCOM U YCeUEHHbIM KOHYCOM

§ 3 Coepa dopmynupoBaTh oripejeneHuss cdepbl W 1apa,
WX 1[eHTpa, pajuyca, AWAMeTpa; HCC/IeJoBaTh

64 Cdepa u map B3aMHOE pacIIo/ioXKeHne cepbl U IUIOCKOCTH,
¢dopmynupoBaTh  ompefiesieHWe  KacaTeJbHOU

66 B3anMHoe pacrionoseHue nnockoct K chepe, (dopMyaupoBaTh U

cdepbl ¥ MJI0CKOCTH JIOKa3biBaTh TeOpeMbl O CBOMCTBe W TIpU3HaKe

67 KacarenbHas r10CKOCTb K KacaTeJIbHOU TIJIOCKOCTH, O6'BHCHHTB,

chepe YTO MPUHUMAETCs 3a TIoMaAb chepbl U Kak OHa

68 Tlomans cepsl BbIp@)KaeTcsi uepe3 pajuyc cdepsl; uccrez08ath
B3aMMHOE pacriojio)keHre cdepbl U  TPSMO;

5| B e || S0 s cep et aucanol

Cepe! M MpAMOH u uKaKI/Ig P KpHBgl}: nonyqa}oTyc};) B CIE)IIEHI/IHX
70 Cdepa, rvicanHas B LWIMH/IPDUYECKOH M KOHHUUYECKOM MOBEPXHOCTeH
L[UTUH/IPUUECKYIO Pa3/IMUHBIMU TUJIOCKOCTSIMU; pellaTh 3aJaud, B
TIOBEPXHOCTh KOTOPBIX burypupyoT KOMOUWHALINU
71 Cdepa, BrMCcaHHAs B MHOTOTPaHHUKOB U TeJT BpalljeHUst
KOHHUYECKYH0
TOBEPXHOCTh
72 Ceuenus
LIWIMH/JPUYECKOU
TIOBEPXHOCTH
73 CeueHust KOHUUECKOU

MOBEPXHOCTHU

Hcrnonb30BaTh KOMITbIOTePHBIE TIPOI'DAMMEI ITPHU

M3y4YeHUH TTIOBEPXHOCTEeN U Tesl Bpall|eHuUs




KonTtposnbHast pabora Ne 5 1
3auét Ne 4 1
I'rasa VII. O0béMbI TEN 17 OOBSICHATb, KaK W3MEpSIIOTC O0BEMBI  Tel,
TIPOBO/ISI QHAJIOTHI0 C M3MepeHWeM IUIoLjazieid
§ 1 O0Bbém NpSAIMOYroILHOTO 2 MHOT'OYTOJIbHUKOB; ()OPMY/IMPOBAaTh OCHOBHBIE
napasiiejienumne/ja CBOMCTBa 00BEMOB U BBIBOJUTH C UX TMOMOIIBIO
bopmymny o0béma NIPSIMOYT OJIbHOT'O
74 [MousTHE 00BEMA napasesienuresa
75 OOBEM TIPSIMOYTOJTLHO
napasiienenumnesa
§ 2 O6BEéMBI MPSAMOM MPU3MBI U 3 dopMyupoBaTh W [JOKa3bIBaTh TeOpPEMbI 00
MTHHAPA 00BéMe TIpSIMOM MPH3MbI U 00BbEMEe LWIMHJPA;
pellaTh 3aZlaud, CBsi3aHHble C BbIUKCIEHUEM
76 OOBEM TTPSIMOM TTPU3MBI OGBEMOB STHX Tel
77 OOBbEM IUMMHPA
§ 3. O0BEéMBI HAK/IOHHOW MPU3MBI, 5 BbiBoguTh  uHTerpasbHyro — Qopmyny  [jis
nupaMu/bl ¥ KOHyca BBIUKMC/IEHUs] 00BEMOB Tesl M /I0Ka3biBaTh C eé
78 Bbrunicienue 06EMOB TeJl C TIOMOII[bI0  TeopeMbl 00 00BEMe HaK/IOHHOM
TIOMOIILIBIO npu3Mbl, 00 00BEMe muUpaMuzpbl, 00 00BEME
VHTerpana KOHYCa; BbIBOAWUTH (HDOPMYJbI [/l BBIUMC/IEHUS
79 OOBbEM HAK/IOHHOM MPU3MBbI 00BEMOB yCEUEHHOW TMpPaMU/bI U YCEUEHHOTO
KOHyCa; pelllaTb  3ajaud, CBsI3aHHble C
80 O6bEm mrpamuybl BBIUMC/IEHHEM 00bEMOB 3THX Tell.
81 O06Bém KoHyca
§4 O0BéM mIapa U II0INAb 5 dopmynupoBaTh W JOKa3blBaThb TeopeMy 00
chepbi 00BéMe IIapa M C €€ TIOMOIIbIO BBIBOIUTH
82 OObéM 11apa dopmyny muiommaau cdepsbl; BIBOAUTL GopMyny
JUIsI BBIUKCJIEHUsS] 00bEMOB 111apOBOTO CerMeHTa U
83 OBbémb! 111apOBOTrO ITapoOBOTO ~ CEKTOpa;  pellaTh  3ajadd  C
CErMEHTa, IHapoBoro nipuMeHeHreM Gopmys 06 BEMOB Pa3/TMUHBIX Tesl
CJ10s1 U 111apOBOT'0 CeKTopa
84 [Tnowmags chepsl
KontponbHas pabora Ne 6
3auét Ne 5
I'nasa IV. BekTopsbl B IpOCTpaHCTBe 6
§ 1 ITonaTHe BeKTOpa B MPOCTPAHCTBE 1 dopMy/IMpoBaTh OMpezesieHrue BeKTopa, ero

38

[TouaTtue BekTOpa

JUTMHBI, KOJUTMHEAPHBIX U paBHBIX BEKTOPOB,
TIPUBOJIUTE TIpUMepbl (U3NYEeCKUX BeKTOPHBIX




39 PaBeHCTBO BEKTOPOB BeJINYUH
§ 2. Cno)xeHHe U BbIUMTAHUE 2 OOBICHATh, KaK BBOJATCS JEHCTBUS CIOKEHUS
BeKTOPOB. YMHO)KeHHe BeKTopa Ha BEKTOPOB, BbIUMTAHWUSI BEKTOPOB U YMHOXXEHUS
4K CI0 BEKTOpPa Ha YWC/IO0, KaKMMH CBOMCTBAMM OHHU
00/1a/1af0T, UYTO TaKOe TPaBWJIO TPEYrobHHUKA,
40 CIoXKeHUe ¥ BLIMUTaHHE NpaBWIO  Iapa/uiejiorpaMMa YW TPaBWIO
BEKTOPOB MHOI'OYTOJIbHMKA CJIO)KEeHHsI BeKTOPOB; pelllaTh
41 CyMMa HeCKOMbKUX 33/jlauy, CBSI3aHHble C  JEUCTBUSIMM  Haj
BeKTOPOB BEeKTOpaMUu
42 YMHOKeHHe BeKTopa Ha
YMCII0
§ 3. KomiuianapHbie BeKTOPbI 2
43 KomrnnaHapHbIe BEKTOPbI OO6BACHATD, KaKUe BeKTOPhI Ha3bIBAOTCH
KOMIIJIaHapHBbIMU; (hOPMYJ/IMPOBATh U
JlI0Ka3bIBaTh YTBepXKJEeHHUe O NPU3HaKe
44 [TpaBusio KOMIIJIaHAPHOCTH TPEX BEeKTOPOB; OOBSICHATD, B
Tapasuiesienuriesia 4yéM COCTOUT IPaBUJIO Tapasviesenuresa
CJI0’KeHUs TPEX HeKOMILIaHapHbIX BEKTOPOB;
45 Pas/oxeHye BekTOpa 110 (dbopMynvMpoBaTh U [i0Ka3blBaTh TEOPEMY O
TPEM HEKOMIL/IaHapHBIM pa3ioXKeHUH 000ro BeKTOpa 10 TPEM JJaHHBIM
BEKTOpam HEKOMIlJIaHapHbIM BeKTOpaM; NIPUMEHSITh
BEKTOPBI MPY pellieHuH reOMeTPUYeCKUX 3a7au
3auét Ne 6 1
I'naBa V. Metoj Koop1Har B 15
NpoCTpaHcTBe. /IBrKeHust
§1 KoopMHaTbl TOYKH H 4 OOBSICHTb, KaK BBOAWUTCS  TPSIMOYTOJIbHAS

KOOp/AVHAThHI BeKTOpa

46 [IpsimoyrosibHass cucrema
KOOp/JMHAT B
IIPOCTPaHCTBe

47 KooppavHatsl BekTOpa

cucteMa KOOpJMHAaT B TPOCTPAaHCTBe, Kak
OTIpe/iesIsitoTCS KOOp/ZIMHAThl TOUKW U Kak
OHU Ha3bIBAOTCS, Kak OIpe/iesIsitoTCs
KOOp/IMHaThl ~ BeKTOpa;  ¢GopMy/nIupoBaTh U
JIOKa3bIBaTh yTBEPXKAEHUs: O KOOpJAWHATax
CyMMBbl Y pa3HOCTH [JBYX BEKTOPOB, O
KOOp/IMHAaTax IpOM3Be/leHHsl BeKTOpa Ha YMCIIo,
O CBSI3W MeXAy KOOpAMHaTaMH BeKTopa W




48

CBs3b MeX1Yy
KOOp/JMHAaTaMHU BEKTOPOB
Y KOOpJMHATaMU TOUeK

49 [Tpocrenye 3a5aun B
KOOpZMHAaTax
65 YpaBHeHue cdepsl

KOOpJMHATaMU ero KOHIIa U Hauasia; BbIBOJAUTD U
WCI0/Ib30BaTh TPU pellieHuu 3a7jad (OopMYJIbI
KOOpJMHAT cepe/IuHbI OTPe3Ka, AJIMHbI BeKTOpa U
PacCTOSTHUSI MeXy ABYMsI TOUKaMH; BBIBOAUTH
ypaBHeHUe cephl JaHHOTO pajryca C [IeHTPOM
B JIaHHOM TOUKe

§ 2 CkansipHOe Npou3Be/ieHHe BeKTOPOB

OOBSICHATb, KaK ONpeZessieTcss yrojal MeXIy
BeKTOpaMy;  (OpMy/IMpOBaTh  OMpeje/ieHue
CKasspHOT O TIpOKM3Be/leHusI BEKTODOB;

50 YTo MeX/[y BeKTOpaMu (dopMynMpoBaTh U Jl0Ka3blBaTb YTBEP)KAEHUS O
ero CBOMCTBaX; OOBSICHAATh, KAK BBIYUCIUTE YOI
MeXZy ABYMSI IMPSIMBIMH, a TakXXe YroJ MeXAy
51 CKanApHOe MPON3Be/eHNIe NPSIMOW U TIJIOCKOCTBIO, MCIOJIb3YSl BbIpaXkeHHUe
BEKTOPOB CKa/sIpHOTO TPOM3BeJileHUs] BEKTOPOB 4Yepe3 MX
KOOpPJMHAThl; BHIBOJWUTL ypaBHEHUE IIJIOCKOCTH,
npoxojsiieid  uepes aHH TOUK u
52 Bblunciienue yriios poxozm P AAHHYIO Y
NepreH/IMKY/IsSpHOM K [AaHHOMY BEKTOpY, W
MeXZly TMPSIMBIMU
(dopMyny pacCTOsSIHUSL OT TOYKHU /10 IJIOCKOCTH;
NIPUMEHSTh BEKTOPHO-KOOPJMHATHBINA MEeTOZ, IpU
>3 YpaBHeH#e II0CKOCTH pellleHuM reOMeTpUYeCcKUX 3a/au
§3 JiBHKeHHe OOBsSICHATD, 4TO Takoe oToOpakeHHe
MIPOCTPaHCTBAa Ha cebsi ¥ B KaKOM CJiyyae OHO
Ha3bIBaeTCs JBIDKeHHeM MIPOCTPaHCTBa;
54 LleHTpa/IbHAsI CHMMETpHsI 0OBSCHATB, UTO TAaKOe I|eHTpasbHasi CHMMeTpHS,
oceBasi CHUMMeETpHs], 3epKalbHasi CUMMETpUSl U
napasie/bHbIA TNIepeHoc, 000CHOBBIBAThH
55 OceBas cuMMeTpHs YyTBEDXKJEHUsT O TOM, YTO 3TH OTOOpaKeHUs
TIPOCTPAHCTBA Ha cebsi SIBJSIFOTCS JBUXKEHUSIMHU;
OOBSICHAITb, UTO TaKoe LieHTpajbHOe T0J00ue
(romoTeTusi) U mpeoOpa3oBaHUe MOAOOUs, KakK C
56 3epkasbHas CUMMeTpHUs
TIOMOIIBI0 TIpeoOpa30BaHus MOA00MS BBOJUTCS
MOHSITHE TIOO00HBIX (UTYp B TIPOCTPAHCTBE;
NPUMEHSITh  JBIDKEHWsS W IpeoOpa3oBaHUs
57 TapaienbHeli repeHoc 1oZi00us TIPH pellieHnH TeOMeTPUIeCKUX 3a7iay
58 [Tpeobpa3oBaHue

1o100usT




KonrpossHas pabora Ne 7 1

3auét Ne 7

3aK/II0uMTe/IbHOe II0BTOpeHHe IpHu 14

MO/Ir0TOBKE K HTOr0BOM aTTeCTaIjHH Mo

reoMeTpHuu
Ko/1MuecTBO KOHTPOJ/IBHBIX aKIIMH
Knaccel 1 mosiyroaue 2 osiyroaue
10 4 5
11 5 5
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