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MNOACHUTEJIBHASA 3AIIMCKA

JlaHHas mporpamMma IO MaTeMaTHKE COCTaBJIEHAa Ha OCHOBE OCHOBHOW 0Opa30BaTEIbHOW IPOTPaMMBI
I'BOY COII Ne2 «OLl» c. bonbmas 'mymuna B coorBerctBun ¢ ®I'OC COO.

JlanHas mporpamma pa3paboTaHa C y4eTOM IPEEMCTBEHHOCTH y4eOHOW HporpaMMbl MO MaTeMaTHKe
OCHOBHOTO 00IIero o0pa3oBaHMs, W MO3BOJSET y4YaIIMMCS MPOJOJDKUTH MaTeMaTHuecKoe oOpa3oBaHHE Ha
JPYrOM YpOBHE.

/Jlannas yuedonaa npozpamma peanusyemcsa Ha 0CHOGe C1e0yIOUUX OOKYMEHMO06:

- ®enepanbHbiii 3akoH "OO oOpaszoBanum B Poccuiickort ®enepammu” ot 29.12.2012 N 273-03 (¢
W3MEHEHUSIMH );

- Ilpuka3z MunuctepcrBa obOpa3zoBanust U Hayku Poccuiickoit @eneparuu ot 06.10.2009 Ne413 «O06
YTBEpXKJACHUH (eepaIbHOr0 TOCYIapCTBEHHOIO CTaHAapTa CPpeaHEro o0mero o0pa3oBaHus» B JEHCTBYIOIIEH
penakuuu,

- mpukazoM Munobpuayku Poccum ot 31.12.2015 N 1578 "O BHeceHunu u3MeHeHUil B (herepanbHbIi
rOCYJapCTBEHHbI 00pa30BaTENbHBI CTaHAAPT CpenHEero oomero oOpa3oBaHUs, YTBEPKICHHBIH MPHUKA30M
MunuctepcTBa o0opazoBanus U Hayku Poccutickoit @eneparuu ot 17 mast 2012 1. Ne413.

ITporpamma cocTtaBiieHa Ha OCHOBAHHUU:

- AnreOpa ¥ Hauyasa MaremMaruyeckoro asanusza. COOpPHHMK HpuUMeEpHBIX pabouux nporpamm. 10—11
KJIacChl.: yueb.mocobue ansobmieoOpa3zoBaT. opraHuzauuid: 0a30Bblid W yrimyOn. ypoBHW/ — [cocT.T. A.
Bypmuctposa]. — 3-e u3z., ronoiaaenHoe. - M.: [Ipocsemenue, 2018.

- TI'eomerpus. COopuuk paboumx mnporpamm. 10—I11 kiaccel.: yueb.mocobuemisioduieoopa3zoBar.
opranuzanuii: 0a3zoBelii W yrmyom. ypoBHu/ [cocT.T. A. BypmmcrpoBal. — 2-e m3a. mepepab. - M.:
[Tpocsemenwue, 2018.

Tak ’xe y4YUTBIBAIOTCS OCHOBHBIE MJIEM M TIOJOXKEHHS MpOrpaMMmbl pPa3BUTUA U (HOPMUPOBAHMS
YHHUBEPCAIbHBIX YU€OHBIX ACHCTBUM.

ITporpamma opueHTHpOBaHA Ha KCIIOJIb30BaHKHE B ydueOHOM Mporecce cieayrommx Y MK:

- Maremaruka: anreOpa M Hayala MaTeMaTU4YeCKOrO aHaiu3a, reoMeTpus. Anredpa W Hayaja
MaTeMaTuueckoro ananuza. 10 kiacc: yueb.uigo0meoOpa3zoBar. opraHu3aluid: 0a30BbIA M yri1yOJIeHHBIN
ypoBaH/ [KO.M. Komsirun, M.B. TkauéBa, H.E. ®&noposa, M.U. [llabynun].- 5-¢ uza. — M.: [IpocBemienue,
2018

- Maremaruka: anrebpa M Hayajla MaTeMaTHYECKOTO aHaln3a, reomeTpus. Anrebpa W Hadana
MareMaruueckoro ananmmza. 11 kmacc: yue0.mis00meodpa3oBar. opraHu3anuii: 0a30BbIM W YIIIyOJIEHHBIN
ypoBuu/ [FO.M. Konsrun, M.B. Tkauésa, H.E. ®&noposa, M.W. lllabynusn].- 5-¢ uza. — M.: Ilpocseuienue,
2018

- Maremaruka: anre6pa U Hadyaja MaTeMaTHYECKOro aHaiusa, reomeTpus. ['eomerpus. 10-11 kmaccsr:
yueb.1s001eo0pa3oBar. opranuzanuii: 6azoBbiii U yriny6us. ypouu/ [JI.C. AtanacsH, B.®. byrysos, C.b.
Kanomues u np.].- 5-e¢ uza. — M.: IIpoceemenue, 2019

[IpakTryeckas 3HAYMMOCTh HIKOJBHOTO Kypca MaTeMaTHKH OOYCIOBJIEHAa TEM, YTO €ro OO0BbeKTaMHu
SBIISTIOTCSL  ()yHJaMEHTAIbHBIE CTPYKTYphl W KOJWYECTBEHHBIC OTHOUICHUS JCWCTBUTEIHHOTO MHpA.
MaremaTrueckasi MOATOTOBKAa HEOOXOAWMA JUIsi TOHMMAaHHS NPUHIMIIOB YCTPOWCTBA W HCIIOJIB30BAHHS
COBPEMEHHOW TEXHUKH, BOCIIPUATHS HAYYHBIX U TEXHUYECKUX MOHATUH U uaei. MaremaTuka sSBisieTcs SI3bIKOM
Haykd U TeXHUKH. C e€ MOMOIIbI0 MOJENUPYIOTCS W H3YYAIOTCS SIBJCHHUS M TPOLECCHI, NPOUCXOAIINE B
IIPUPOJIE.

Kypc maremaTwku sIBIsieTCS OJJHHM M3 OMOPHBIX KYPCOB CTapIIel IIKOJIbI: OH 00eCIeYnBaeT N3ydyeHHUe
IpYyruX JACHUIUTAH. B TepBylo odepenb 3TO OTHOCHUTCS K TIpeAMETaM eCTeCTBEHHO-HAYyYHOTO IHWKJIA, B
YaCTHOCTH K pu3uKe. Pa3BuTHE JIOTHYECKOTO MBIIIICHHUS YYAIIUXCSI TPH U3YUYEHUH MAaTEeMaTHKU CIIOCOOCTBYET
YCBOGHHIO MPEIMETOB T'yMaHUTAPHOTO NUKIA. [IpakTnyeckne yMeHHsS M HAaBBIKM MaTEeMaTHYECKOTO XapakTepa
HEOOXOAUMBI JJISl TPYJOBOM M MTPOGECCHOHATLHON TTOATOTOBKH IIKOJIBHUKOB.
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PasButre y ydammxcs npaBUIIBHBIX NPEACTABICHUN O CYIIHOCTH U IMPOUCXOXKICHUH MAaTEMAaTHYECKHX
aOCTpaKIui, COOTHOIICHWH pEaJbHOTO M HJICATBHOTO, XapaKTepe OTPAKEHUS MAaTeMaTHUYeCKOW HayKOu
SBJIGHUN M IPOLIECCOB PEaJbHOrO MHpa, MECTE MATEMaTUKU B CHUCTEME HAyK U POJIM MaTEMaTHYECKOIO
MOJICIIMPOBAHUS B HAYYHOM TIO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS
yUaIIUXCsl, a Takke (HPOPMUPOBAHHIO KAueCTB MBIIUICHUS, HEOOXOAWMBIX [UIA AJAlTallMd B COBPEMEHHOM
MH(POPMALIMOHHOM 00IIIeCTBE.

Tpebys oOT yuammxcs YMCTBEHHBIX W BOJIEBBIX YCUJIMI, KOHIIEHTpAllMM BHUMAaHHUS, aKTUBHOCTH
pa3BUTOTO BOOOpa)KeHHUs, MaTeMaTHKa pa3BUBAeT HPABCTBEHHbIE UYEPThl JUYHOCTU (HACTOWYHBOCTB,
LEeIeYCTPEMIEHHOCTh, TBOPYECKYIO aKTHBHOCTb, CAMOCTOSITENILHOCTb, OTBETCTBEHHOCTh, TpPYI0Jt0O0ueE,
TUCHUIUIMHY Y KPUTHUYHOCTb MBINUICHHUS]) M yYMEHHE apryMEHTHUPOBAaHHO OTCTaWBaTh CBOM B3IJISAAbl U
yOexIIeH!s, a TAK)KE CIIOCOOHOCTh MPHHUMATh CAMOCTOATEIIbHbIC PEIICHHUS.

N3ydyeHne Kypca MaTeMaTUKHMCYIIECTBEHHO pacIIUpSET KPyro3op ydauiuxcs, 3HaKOMS MX C MHIYKIUEH
U JeayKuuen, 00001IeHneM 1 KOHKpeTU3ale, aHaIM30M M CHHTE30M, KJIacCU(UKALUeH U CUCTEMaTU3allueH,
abcTparupoBaHueM, aHaJOTHed. AKTHBHOE HCIOJb30BAaHME 3aJad Ha BCEX JTamax y4yeOHOro mporecca
pa3BUBAET TBOPUYECKUE CIIOCOOHOCTH
LIKOJIbHUKOB.

[Ipu oOyyenun MaTeMaTHKE(HOPMUPYIOTCS YMEHHS M HaBBIKM YMCTBEHHOT'O Tpyla — IUIAHUPOBAHHE
cBOCi pabOTHI, MOUCK paIlMOHATBHBIX MyTel e€ BBIMOITHEHHs, KpUTHUECKasi OIICHKa pe3yibTaToB. B mporecce
00y4YeHHS IIKOJIBHUKHU JOJDKHBI HAYYUTHCS U3JIaraTh CBOW MBICIH SICHO M MCUEPIIBIBAOIIE, JIAKOHHYHO U EMKO,
nproOpPeCcTH HABBIKK YETKOTO, aKKYPaTHOTO M TPAMOTHOTO BBITIOJTHEHUSI MATEMaTHYECKHUX 3aITHCEH.

Baxneiimend 3amadeid MIKOJBHOTO Kypca MAaTEMaTUKHU SIBJISETCS PA3BUTHE JIOTMYECKOTO MBIIIJICHUS
yuamuxcs. CamMu OOBEKThl MAaTeMaTUYECKUX YMO3AKJIIOUEHHM W MpPHUHATHIE B MaTeMaTHKE IpaBWiIa HX
KOHCTPYHPOBAHUSI CHOCOOCTBYIOT (OPMUPOBAHHUIO YMEHUI OOOCHOBBIBAaTH U JOKa3bIBaTh CYKICHUS,
MPUBOAUTh YETKUE OINPEICICHUS, Pa3BUBAIOT JIOTMYECKYH0 MHTYULHIO, KPAaTKO M HAaIJISIIHO BCKPBIBAIOT
MEXaHU3M JIOTMUECKMX MOCTPOEHUHW M y4yaT HMX HpUMEHEHUI0. TeM camMblM KypCc MaTE€MaTUKH 3aHUMAET
Beylee MeCTO B OPMUPOBAHUHU HAYUHO-TEOPETUUECKOTO MBINIJICHHSI IKOJILHUKOB.PackpbiBasi BHYTPEHHIOIO
TapMOHHMIO MaTeMaTHKH, (OPMHUPYsS MOHUMaHHE KPacoThl M M3AIIECTBA MAaTEMaTUYECKUX PacCyXJICHUH,
CHOCOOCTBYSl BOCHPHATHIO MaTeMaTHYEeCKUX (OpM, MaTeMaThKa TEM CaMbIM BHOCHT 3HAUMTENbHBIM BKJAJ B
ACTETUYECKOE BocNUTaHuEe yuammxcsa. E€ m3ydeHue pa3BuBaeT BOOOpa)k€HHE HIKOJIBHUKOB, CYIIECTBEHHO
o0oramiaer U pa3BUBAET UX IPOCTPAHCTBEHHBIE MTPEICTABICHHUS.

B cootBercTBun c npunsToid KoHnenuuei pa3BuTusi MareMarhyeckoro obpazoBaHusi B Poccuiickoit
denepanun MaTeMaTH4YeCKoe 00pa30BaHue I0JIKHO PEIIaTh, B YACTHOCTH, CIEIYIOLIUE KIIFOUEeBbIE 3a/1a4H:

- IPEICTaBIATh KaXI0My 00ydarouieMycsi BO3MOKHOCTh JIOCTHIKEHHUS! YPOBHS MaTeMaTHUYEeCKUX 3HAHUH,
HE00XO0AUMOTO ISl AajbHENIIeH yCIeHOM *KU3HHU B OOIIECTBE;

- obecreynBaTh HEOOXOAMMOE CTpPaHE YMCIO BBITYCKHHMKOB, MaTeMaThyeckas MOATOTOBKAa KOTOPBIX
J0CTAaTOYHA I MPOJIOJDKEHUST 00pa30BaHUs B Pa3IMYHBIX HAMPABICHUSIX U JJI MPAKTUYECKOU eATEIbHOCTH,
BKJIIOYasl MpernoJilaBaHue MaTeMaTHKH, MaTeMaTHYeCKHE HccieloBaHus, pabota B cdepe MHPOPMALIMOHHBIX
TEXHOJIOTUH U p.;

- TIpeycCMaTpUBaTh B OCHOBHOM OOIIIEM M CpeIHeM o0IeM o0pa30BaHHM MOATOTOBKY OOYYAIOIIMXCS B
COOTBETCTBHH C MX 3aIIPOCAMHU K YPOBHIO IOJTOTOBKU B chepe MaTeMaTUyecKoro o0pa3oBaHusl.

COOTBETCTBEHHO BBIICIAIOTCS TPH HalpaBleHHs TpeOOBaHMH K pe3yiabTaTaM MaTeMaTHYecKOro
o0Opa3oBaHMUs:

1. TIpakTHKO-OpHEHTHPOBAHHOE MaTeMaTHUeCKoe 00pa3oBaHue (MaTeMaTHKa JUIS AKU3HH).

2. MaremaTyKa JUIsl ICTIONB30BAHUS B IPOECCHH, HE CBSI3aHHOH ¢ MaTEeMaTHUKOM.

3. TBopdeckoe HampaBlieHHE, Ha KOTOPOE HaIelieHbl OOyJarolmuecs, IIAHUPYIONINE 3aHUMAThCS

TBOPUYECKOHM M HMCCIEA0BATENbCKOM paboTOM B 001acTH MaTeMaTUKH, PU3UKU, SKOHOMUKH U JPYTUX
o0racTsix.



B cootBerctBuu ¢ 3akoHoM «OO6 oOpazoBanun» B P® (ct. 12 1m.7) opranu3anuu, OCYIIECTBISIOIINE
00pa30BaTENbHYIO JEATEIbHOCTh, PEAIU3YIOT 3TH TpeOOoBaHUS B 00pa30BaTEILHOM IIpolLEecce € Y4ETOM
IIPUMEPHOI OCHOBHOHM 00pa3oBaTEeNbHON IMPOrpaMMbl Kak Ha OCHOBE Y4e€OHO-METOAMYECKHX KOMIUIEKTOB
COOTBETCTBYIOLIETO ypOBHSA, BXomsammx B dexepanpHbiii MuHHcTepcTBa 00pazoBanus U Hayku P®D, Tak u ¢
BO3MOKHBIM HCIOJIb30BAHUEM HHBIX HCTOYHHMKOB y4eOHOW mHpopMmanmu (y4eOHO-METOAMYECKHe mocolus,
o0pa3zoBaTeNnbHBIC OPTAIBI U CAUTHI U Ap.).

B cootBeTcTBUY € TpeOOBaHUAMM B IIPOrpaMMax BbIACICHBI IBa YPOBHs: 0a30BbIi M YI.1y0IeHHBIH.

IIporpamma yriyGieHHOro YpOBHS IIpeJHa3HaueHa A NpOo(UIbHOTO H3ydeHHsl MmareMaTuku. [Ipu
BBINOJIHEHUH 3TOM MPOrpaMMbl MPEABABISAIOTCS TPeOOBaHUS, COOTBETCTBYIOIME HAIIPaBICHUIO «MaremaTuka
U1 IpOQECCHOHATIBHON JIeATeNbHOCTHY. BMmecTe ¢ TeM BBITYCKHMK IIOJIy4aeT BO3MOYKHOCTb H3Y4YUTh
MaTeMaTHKy Ha Topa3go Ooyiee BHICOKOM YpPOBHE, YTO CO3/1aeT (YHIAMEHT Uil AaJbHEHIIero cephE3HOro
U3Y4YEHHsI MaTEMaTHKHU B BYy3€.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA

MaremaTrueckoe 00pa3oBaHHE HUIpPAeT BAXKHYI0 pOJIb M B MPAKTUYECKOH, M B JAYXOBHOW IKU3HH
obmecTBa. IlpakTuyeckas cTopoHa CBsi3aHa C CO3JaHMEM M IPUMEHEHHEM HMHCTPYMEHTapHs, HEOOXOAUMOro
YeJIOBEKY B €ro IMPOLYKTUBHOMW IESITEIBHOCTH, JYXOBHAs CTOPOHA — C MHTEIUIEKTYalbHBIM DPAa3BUTUEM
4eJI0BEKa,

(dbopMHpOBaHHEM XapaKkTepa U 00ILel KyIbTyphbI.

be3 KOHKpeTHBIX MaTeMaTMYeCKUX 3HAHUHW  3aTPYAHEHO IOHMMAHME IPUHIUIIOB YCTPOWCTBA U
UCTIOJIb30BAaHUSI COBPEMEHHOM TEXHUKH, BOCIPHUATHE € HWHTEPIPETALUs pazHOOOpa3HOW COIMAIbHOM,
HSKOHOMHYECKOM, TOJUTUIECKOW HHpopMannu, ManodPpPeKTHBHA TTOBCEAHEBHAS MPAKTHUECKAs IEATEIHHOCTD.
Kaxxnomy uenoBeky B cBOEH KU3HU IPUXOJUTCS BBINOIHITH pacu€Thl, YNTATh UH(POPMALIHIO, TPEACTABICHHYIO
B BHJIe Ta0uul, Auarpamm, rpaduKkoB, HOHUMAaTh BEPOSITHOCTHBIM XapakTep Ciay4alHbIX COOBITUH, COCTABITh
HECJIOKHBIE AITOPUTMBI U JIP.

W3yuenne paHHOro Kypca 3aBepiiaeT (OpMUPOBAHME LEHHOCTHO-CMBICJOBBIX YCTAHOBOK H
OpMEeHTAlUH YJalIuXcs B OTHOLIEHUM MaTeMaTHMYeCKUX 3HAHUH M NpoOjeM MX HCIOJIb30BaHUS B paMKax
cpeanero oomiero obpazoBanusa. Kypc cmocoOcTByeT (OpPMHpPOBAHHIO YMEHHS BHMJETb M IOHMMAaTh HX
3HAYUMOCTD ISl Ka)KJIOTO YeIOBEKa HE3aBUCHUMO OT €r0 MPOo(eCcCUOHANbHON AESTEbHOCTH; YMEHHS pa3inyaTh
(aKThI ¥ OLIEHKH, CPAaBHUBATh OLIEHOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSMHU OLICHOK U CBSA3b KPUTEPUEB
C OMPEACIIEHHON CUCTEMON LIEHHOCTEMN.

JUis KW3HM B COBPEMEHHOM OOLIECTBE BaKHBIM ABIIETCS (POPMHpPOBAHHUE MATEMATHUYECKOTO CTHIIS
MbInUIeHUs. OOBEKThl MaTeMaTHYECKUX YMO3AKIIOUYEHWH M TpaBUiIa MX KOHCTPYMPOBAHHUS BCKPHIBAIOT
MEXaHU3M JIOTHUECKUX MOCTPOEHUH, BhIpaOaThIBAIOT yMEHUs (pOpMyIupoBaTh, 0OOCHOBBIBATH M JI0KA3bIBAThH
CYXJICHMsI, TEM CaMbIM pPa3BUBAIOT JIOTUYECKOE MBIIUIEHHWE. MareMaTuke NpHUHAUIEKUT BELyllas pojb B
(bopMHPOBAHUHN AITOPUTMHUYECKOTO MBIIUIEHUS, BOCIIUTAHUM YMEHHMH 1eHCTBOBATh MO 33/1aHHOMY aJITOPUTMY.
B xone pemenus 3agauy —OCHOBHOH Y4eOHOH [eATENbHOCTM Ha YpOKAaxX MaTeMaTHKH — pa3BUBAIOTCS
TBOpUYECKasl U MPUKIJIAHAS CTOPOHBI MBIIIIJICHUS.

OO0yuyenne  MaTemMaTHKe JaéT BO3MOXKHOCTb pa3BHBaTh Y Y4YalllUXCAd TOYHYIO, JAKOHMYHYIO H
MH(OPMATHUBHYIO pedb, YMEHHE OTOMpaTh Haubosiee MOAXOASIINE A3BIKOBbIE (B YACTHOCTH, CUMBOJUYECKHE,
rpaduuecKue) cpescTBa, T. €. Coco0CTBYeT (POPMUPOBAHUIO KOMMYHUKATHBHOM KYJIbTYPbI, B TOM YUCIIE —
YMEHHIO SICHO, JIOTUYHO, TOYHO U IIOCJIEIOBATEIbHO U3JIaraTh CBOIO TOYKY 3PEHMSI, UCIOJIb30BaTh S3bIKOBBIC
CpeZACTBa, aJleKBaTHBIE 00CYX1aeMoil mpobiieme.

JlanbHelilee pa3BUTHE NPUOOPETYT M NO3HABaTeJlbHble AelcTBUS. Ywyamuecs IIyOXe OCO3HAIOT
OCHOBHBIE OCOOEHHOCTH MaTeMaTHKU KaK (OpMBbI YEIOBEYECKOrO IMO3HAaHHWS, HAyYHOTO METOJa MO3HAHUS
MIPUPO/IbI, a TAKXKE BO3MOKHBIE c(hephl U TPAaHUIIbI €€ MPUMEHEHUS.

Maremarnueckoe oOpa3oBaHHE BHOCHUT CBOM BKJIaJg B (OpMHpOBaHHE OOIIEH KYIbTYphl YEIOBEKa.
HeoOxonuMbpIMM KOMIIOHEHTaMH OOIIEH KyJNbTYypbl SIBISIOTCS OOlIee 3HAKOMCTBO C METOJaMM IO3HAHUSA
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NEHCTBUTENBHOCTH, TMPEACTABICHHE O METOJaX MaTeMAaTHKH, UX OTJIIMYUSAX OT METOJOB E€CTECTBEHHBIX H
T'YMaHUTapHBIX HAayK, 00 0COOEHHOCTSIX MPUMEHEHHUSI MaTeMAaTUKH JIJIsl pelIeHHs] IPUKIIaAHbIX 3a1ad. 3ydenue
MaTeMaTHKH CHOCOOCTBYET ACTETHYECKOMY BOCIHMTAHUIO YEJIOBEKA, MOHMMAHUIO KpPacoThl M H3AIIECTBA
MaTEeMaTHYECKUX PACcCyKJICHUN, BOCIPUATHIO T€OMETPUIECKUX (OPM, YCBOCHHIO UJIEH CUMMETPHH.

B pesynbTare uneneHampaBiICHHOW Y4eOHOW JEATENbHOCTH, OCYILECTBIsIEMOW B ¢opmax ydeOHOTo
UCCIIEIOBaHMsI, Y4eOHOrO TPOEKTa, MOJNyYUT MAajbHeWIee pa3BUTHE CHOCOOHOCTh K HHGOPMALMOHHO-
NMOMCKOBO# /1eATeJIbHOCTU: CAaMOCTOSITEIbHOMY OTOOpPY HCTOYHUKOB HH(POpPMAIMM B COOTBETCTBUU C
MOCTABJICHHBIMU LIENISIMU U 33/1ladyaMH. Yualiuecs Haydarcs CHCTeMaTH3HpOBaTh MHGOPMAIUIO MO 33JaHHBIM
MpU3HaKaM, KPUTHYECKH OILEHHBaTh M HMHTEpHpeTupoBath uHpopmanuio. M3yuenue kypca Oyner
croco0ctBoBath pazBuTHi0O UKT-KoMIeTEeHTHOCTHyUYaITUXCS.

[Tonyuynt panpHeiiee pa3BUTHE CHOCOOHOCTh K CAMOOPraHM3alMU W CAMOPeryJsiiMU. Yualiuecs
[OJIyyaT ONBIT YCHEIIHOW, IEJICHANpPaBICHHON W  pe3yJabTaTUBHOM y4deOHO-TIpennpodeccuoHaIbHON
NESITEIbHOCTH; OCBOSIT Ha MPAKTUYECKOM YPOBHE YMEHHUE IUIAHUPOBATh CBOIO JIEATEIBHOCTh U YIPABIATH €10
BO BpPEMEHHM; HCIOJB30BATH PECYpPCHBIE BO3MOXKHOCTH JUI JOCTIDKEHHS LEJNel; OCYIIECTBISATH BHIOOP
KOHCTPYKTUBHBIX CTPAaTe€rHil B TPYIHBIX CUTYallUsSX; CAMOCTOSITENIbHO pPEaln30BbIBATH, KOHTPOJIUPOBATH U
OCYILIECTBIISITh KOPPEKIUI0 Yy4eOHONH M TMO3HABATENIbHON JIEATENbHOCTH Ha OCHOBE MPEIBAPUTEIHHOIO
TUTAHUPOBAHUS U 0OpATHOMU CBSA3H, [MOJIy4aeMOil OT Me1aroros.

CopepxarenbHOM OCHOBOM U TJaBHBIM CPEICTBOM (OPMUPOBAHUS U Pa3BUTHS BCEX YyKa3aHHBIX
CIIOCOOHOCTEH CIYXHUT IeJICHANpPaBIeHHBIA OTOOp Y4eOHOTO Marephalia, KOTOPBIA BEAETCS Ha OCHOBE
IPUHLMIIOB HAYYHOCTM M (YHAAMEHTAJIBHOCTH, HCTOPM3MAa, /JAOCTYIIHOCTH ¥ HeNpPepbIBHOCTH,
LHEJOCTHOCTH M CHCTEMHOCTH MaTeMaTHMYeCKOro oOpa3oBaHMs, €ro CBfI3M € TEXHUKOH, TeXHOJIOTHei,
SKH3HBIO.

[TporpamMma pernmameHTHpyeT 00BbEM MaTepuaia, o0s3arenbHoro ans uzydenus. Copep:kaHue JaHHOTO
Kypca BKJIIOYAaeT CJIeAylole pasaensl: «Anredpa»; «Maremarudeckuil aHanus»; «BeposaTHOCTh U
CTaTUCTUKAY, «I'eoMeTpus».

Copepxanne paznena «Anredpa» crnocoOCTByeT (GOPMHUPOBAHUIO Yy YYAIIUXCS MaTeMaTHYeCKOro
amnmapata JJis pelIeHus 3a/1ad OKpyXKarollel peanbHOCTH. [IpomomkaeTcs u3ydeHne MHOTOYJICHOB C IIEJIBIMH
ko3¢ duLIMeHTaMH1, METOJIOB HAXOKJEHHUS UX pPAlMOHAJbHBIX KOopHeH. [IpoucxonuT pa3BUTHE U 3aBEpILIECHUE
0a30BbIX 3HaHUU O umcie. Tema «KoMmekcHble ynciaa» 3HAKOMHUT YYallMXCs C MOHATHEM KOMILJIEKCHOTO
qucia, NMpaBWIaMHM JCHCTBUI ¢ HUMH, pa3aMuHbIMM (opMaMM 3amucH KOMIUIEKCHBIX YHUCEl, pEelIeHHEM
MPOCTEHIINX ypaBHEHUH B [10JI€ KOMITJIEKCHBIX YHMCEI U 3aBeplLIaeT OCHOBHYIO COJEpKAaTeIbHYIO JIMHHUIO Kypca
HIKOJIbHOM MaTeMmaTuku «Yucna». OCHOBHOE Ha3HAYE€HUE 3THX BOIPOCOB CBS3aHO C TOBBIIICHHEM OOIIEH
MaTEeMaTHYeCKON TMOATOTOBKH Y4YallIUXCS, OCBOEGHHUEM TMPOCTHIX U S(PPEKTUBHBIX NPUEMOB pEIICHUS
anreObpanvecKux 3aaad.

Paznen «MaremaTudeckuil aHanu3» TMPEACTAaBIEH TpPEeMsl OCHOBHBIMH TeMaMH: «JJeMEeHTapHbIC
byakuuny, «lIpomsBomnas» u «MaTerpan». ComepkaHue 5TOro pasfena HaleleHO Ha TOJyYeHHE
IIKOJIbHUKAMHA KOHKPETHBIX 3HAaHWKA O (QYHKIMU KaK BaKHEWIEH MOJENH ONHCAHUS W HCCIEeTOBAHUS
pa3HOOOpa3HBIX pealbHbIX IpoleccoB. M3ydeHHe CTENeHHBIX, IO0Ka3aTeIbHbIX, JOTapUPMHUUECKUX H
TPUTOHOMETPUYECKUX (YHKIMI MPONOIKAET 3HAKOMCTBO YYAIIUXCS C OCHOBHBIMU 3JIEMEHTapHBIMHU
(GYHKIUSMHU, HA4aToe B OCHOBHOW Ikoje. [loMHMO OBiaieHUsT HEMOCPEICTBEHHBIMH YMEHUSMHU pEIIaTh
COOTBETCTBYIOILIME YypaBHEHHUS M HEPaBEHCTBA, Yy ydammxcs QopMupyercs 3amac TIeOMeTpPUYECKHX
MIPEJICTABJICHHM, JISKAIINX B OCHOBE OOBSICHEHHUS MPABOMEPHOCTH CTAaHIAPTHBIX M IBPUCTHUECKUX MPUEMOB
pemenus 3amad. Tembl «lIpomsBomuas» u «MHTerpam» coaepaT TPaJAUIMOHHO TPYAHBIE BOIPOCHI IS
IIKOJIbHUKOB, JaXe JUIsl Te€X, KTO BBIOpaJd H3yuyeHHUE MaTeMaTUKH Ha YriayOJIEHHOM YpOBHE, MO3TOMY HX
U3JI0’KEHUE TPEeJIoiaraeT Onopy Ha FreOMeTPUUYECKYIO HarJIsiIHOCTh U HA €CTECTBEHHYIO MHTYULIMIO YUallUXCsl,
Oosee, ueM Ha cTporue ompejerneHus. TeM He MeHee 3HaKOMCTBO C 3TUM MaTepHalioM JaéT IMpeacTaBiIeHHE
ydamumcs 00 o0IIMX UAESIX U MeToJax MaTeMaTHYeCKO HayKH.

5



IIpn m3ydeHnn pasnena «BeposATHOCTD M CTATUCTHKA» PACCMATPUBAIOTCS PA3IMYHBIE MAaTEMATHYECKUE
MOJIEJIM, TO3BOJIAIONIME H3MEPSATh M CpPaBHUBATh BEPOSTHOCTH DPA3JIMYHBIX COOBITHH, AelIaTh BBIBOABI U
IPOTHO3BL. DTOT MaTepuall HEOOXOAWM MPEXIEBCEro Uisi (OPMHUPOBAHUS y Y4YAIIMXCS (YHKIIMOHAIBHON
IPaMOTHOCTH — YMEHHUSl BOCIPUHHMATh U KPUTHUECKH aHAIU3MPOBATh MH(POPMALHUIO, MPEICTABICHHYIO B
pa3nuyHbIX (popMax, MOHUMATh BEPOSTHOCTHBIM XapaKkTep MHOTUX peallbHBIX 3aBUcCHMOcTed. K atomy pasznemy
OTHOCATCS] TaKXX€ CBEJCHHS M3 JOTMKH, KOMOMHATOPHKH M TEOpUH TpadoB, 3HAUUTEIHHO BapbUPYIOIIHUECS B
3aBUCUMOCTH OT THUIIA IPOTrPAMMBI.

MECTO INIPEJIMETA B YYEBHOM IIJIAHE
basucHblil yueOHBIN (0Opa3oBaTenbHBIN) MJIaH A M3Y4EHHs mpeaMmera «MaTeMaTHKa» OTBOAMT Ha 0a30BOM
yYpOBHE 5 y4eOHBIX Yaca B HE/IENI0, Ha yriyOJIeHHOM ypoBHE 8 yueOHBIX yaca B Hezeno B 10 u 6 yueOHbIX vaca
B Henemro B 11 kmaccax. [losTomy Ha m3ydeHue anreOpbl M Hadall MaTEMaTHYECKOTO aHAINW3a OTBOAUTCA 6
yueOHbIX 4aca B Hezento (204 4 B rox) B Teuenue 10 xmacca u 4 u — 11 kmacce (136 4 B ron). Ha uzydenue
rE€OMETPHH OTBOJIUTCA 2 y4eOHBIX Yaca B HENENI0 B TEUCHHE KaXJIOro roja oOy4deHus, Bcero 68 uacoB 3a
Ka)XX/IbIi T0J] 00yueHHUs

IINTAHUPYEMBIE PE3VYJIbTATDBI
OCBOEHHA KYPCA MATEMATHUKA
JUisi  yCTIEHMIHOTO TPOJOJDKEHHS OOpa30BaHMSA 110 CHENHMAIBHOCTH, CBS3aHHOW C TPHUKIAIHBIM
HCTIOJIb30BAaHUEM MaTeMaTHKu (0a30BbIii ypOBEHBb IUIAHMPYEMBIX PE3yJIbTAaTOB), BBITYCKHHK HAy4YMTCH, a
TaK)K€ MOJYYUT BO3MOKHOCTh HAYUYMThCS ISl YCIIEUTHOTO MPOAOJIKEHUsT 00pa30BaHus MO CIIEHUATbHOCTSM,
CBSI3aHHBIM C OCYIIECTBJICHHEM HAyYHOH M HCCIIEOBATEIbCKON NEATENIbHOCTH B OOJACTH MAaTEMaTHKH H
CMEXXHBIX HayK (YrIIyOJICHHBIH YPOBEHb INIAHUPYEMBIX PE3YJIbTATOB, BBIICICHO KYPCUBOM):

AJire0pa ¥ HAYAJIAa MATEMATHYECKOT0 AHAJIN3A
JIeMEeHThLI TEOPHH MHOKECTB H MAaTEeMATHYECKOM JJOTUNKH

- CB0OOHO OIEpPHPOBATH TOHATHUSMH: KOHEYHOE MHOXECTBO, JJIEMEHT MHOXECTBA, MOIMHOXKECTBO,

nepeceueHune, 00beTMHEHNE U Pa3HOCTh MHOXKECTB;

- NPUMEHATh YMCIOBBIE MHOXKECTBA HAa KOOPJMHATHOW MPSIMOHM, OTPE30K, MHTEPBAI, IOJYHHTEPBAJ,

MIPOMEXKYTOK C BBIKOJIOTOHM TOYKOM, rpaduueckoe npeacTaBIeHue MHOKECTB Ha KOOPIUHATHOM TIOCKOCTH;

- MPOBEPATH MPUHAICKHOCTH SJIEMEHTa MHOXKECTBY;

- HaXOJHUTh TEpecedeHre U OObEIMHEHUE MHOXKECTB, B TOM YHCEN MPEACTABICHHBIX TpaduuecKu Ha

YUCJIOBOM MPSIMOM M HA KOOPAMHATHOM ITUIOCKOCTH;

— 3a/1aBaTh MHOKECTBA MEPEUNCICHUEM U XapaKTEPUCTUIECKIM CBOWCTBOM;

- OTIEpUPOBATh IOHATHSAMH: YTBEPXKJICHHWE, OTPUIIAHUE YTBEPXKICHUS, WCTUHHBIC W JIO)KHBIE

yTBEpPKACHUS, TPUUMHA, CIIEACTBHE, YACTHBIN cliyuail OOIIEero yTBEPKACHHS, KOHTPIPUMED;

- MIPOBOJIUTH JJOKA3aTEIbHbIE PACCYKACHUS ISl 00OCHOBAHUS HICTUHHOCTH yYTBEPIKICHHIA;

- onepupoeamv NOHAMuUEM OnpeoeneHusl, OCHOBHbLIMU BUOAMU ONPEeOeleHUll, OCHOBHBIMU 8UOAMU MeOPeM,

- HOHUMAMb CYMb KOCBEHHO20 O0KA3AMeNbCMed;

- onepuposams NOHAMUAMU CUEMHO20 U HeCHeMHO20 MHOMCECMEd,

— NPUMEHSAMb Memoo MamemMamudeckol UHOYKYuu O0as NPOBeOeHUsi PACCYHCOEHUN U OOKA3AMeNbCme U

npu peutenuy 3a0ay.

B noBceaHeBHOM KU3HM ¥ TIPH M3YYEHUH APYTUX MPEIMETOB:

— HCMOJB30BaTh YHUCIOBBIE MHOXKECTBA Ha KOOPAWHATHOW MPSMOM M HA KOOPAWHATHOW IIOCKOCTH JUIS
OTIHCaHMsI PeaJIbHBIX MPOIIECCOB U SIBICHUH;



NPOBOJIUTH JI0KA3aTEJIbHBIC PACCY)KICHHS B CUTYAIlMsX MMOBCCIHEBHOW JKU3HHU, NPU PEIICHUHU 3a7ad U3
JPYTHX MPEIMETOB;

UCNONBb308aMb MEOPEMUKO-MHONCECMBEHHBLIL A3bIK U A3bIK JOSUKU O/ ONUCAHUSL PeATIbHbIX NPOYecco8 U
A6NEHUL, NPU peleHul 3a0ay Opyaux y4eOHblX npeomemos.

YucJyia ¥ BbIpaKeHUus

CBOOOTHO OTMIEpUPOBATH MOHIATUSIMHU: HATYpPAIbHOE YUCIIO, MHOKECTBO HATYPAIbHBIX YHCEN, [IEJI0€ YUCIO,

MHO>KECTBO IIEJIBIX YHCEI, OOBIKHOBEHHAsI JPOOb, MECATUYHAS APOOb, CMEIIAHHOE YHCIIO, PAMOHAIBHOE

YHCII0, MHOXKECTBO PAllMOHAIBHBIX YUCEN, UPPAIMOHAILHOE YUCIIO, KOPEHb CTETNCHU N, JEHCTBUTEIHLHOE

YHCIIO, MHOXKECTBO JEHCTBUTEIBHBIX 4YHCEI, T€OMETPHUYECKAas WHTECPHpETAlUs HATypalbHBIX, IICIBIX,

palMOHATIBHBIX, JICHCTBUTEIBHBIX YHCEIT;

MOHUMATH U OOBSCHATH PA3HUILY MEKIAY MO3UIIMOHHON M HETTO3UITMOHHON CHCTEMaMU 3aITUCH YHCET,;

MIEPEBOUTH YUCIIA U3 OJHON CHCTEMBI 3aITUCH (CUCTEMBI CUUCIICHHS) B IPYTYIO;

JIOKa3bIBaTh M UCIOJIH30BATh NPU3HAKU JACTUMOCTH CyMMBI U TIPOU3BEICHUS TIPU BBITOJHECHUN BBIYUCICHHIA

U peUICHUH 3a/1a4;

BBINOJIHATH OKPYTJICHHE PAIMOHATIBHBIX U HPPALMOHAIBHBIX YHCEII C 3aIaHHON TOYHOCTHIO;

CpPaBHHBATh JICHCTBUTEIILHBIC YUCIIA PAa3HBIMU CIIOCOOAMH;

YIOPSA0YMBATh YHCIIA, 3aIMCAHHBIE B BUIC OOBIKHOBEHHOW W JCCSITHYHOW JPOOM, YUCIIA, 3aIMCAHHBIC C

UCIIOJIb30BaHNEM apru(PMETHICCKOT0 KBAAPATHOTO KOPHS, KOPHEH cTereHu OobIiie 2;

Haxoautb HO/] 1 HOK pasnbiMu ciocobaMu U HCIIONB30BaTh UX MPU PEUICHUH 3a/1a4;

BBIMOJIHATh BBIYMCIICHUS U MPEOOPA30BAHUsS BBIPAKCHUM, COJACPKAIIUX JCUCTBUTEIbHBIC YKCIA, B TOM

YKCIIe KOPHU HATYPAIbHBIX CTCIICHEIH;

BBITIOJHATh CTAHJAPTHBIC TOXKIIECTBEHHBIC MPEOOPa3OBAHUS TPUTOHOMETPHUCCKHX, JIOTAPU(PMUICCKHX,

CTETICHHBIX, UPPAIIMOHAIILHBIX BBIPAKCHUH;

—  CB80000HO 0ONEpUPOBAMb YUCTIOBLIMU MHONICECMBAMU NPU peuleHul 3a0ay,;NOHUMAMb HPUYUHBL U
OCHOBHbLE UOeU PACUUPEHUS YUCTLOBIX MHONCECE,

—  81a0emb OCHOBHBIMU NOHAMUAMU MeOPULU OeTUMOCMU NPU PeueHUul CIMaHOapmMHbIX 3a0ay,

—  umemv 6a308ble NPEOCMABILEHUSL O MHOICECMEE KOMNIEKCHBIX YUCE,

—  C80000HO BLINOIHAMb MONCOCCMBEHHbBIE NPE0OPAZ06AHUSL MPUSOHOMEMPUYECKUX, TO2APUPMULECKUX,
CMENEeHHbIX GbIPANCEHUIL,

— enademv popmynou bunoma Horomona,

—  NpUMeHsAmb Npu peuleHul 3a0a4 meopemy o auneurnom npeocmasnenuu HO/, npumensmo npu pewenuu
3a0au Kumatickyio meopemy 06 ocmamkax, npumeHsams npu pewenuu 3a0ay Manyio meopemy Depma,

—  yMemb GbINONHAMb 3ANUCH YUCAA 8 NOSUYUOHHOU CUCTEME CHUCTICHUSL,

—  NPUMEHSIMb NPU peuleHuy 3a0ay meopemuKo-4uciosvie QYHKYUU: YUCIo U CyMMa oerumenet, QyHKYuo
Diinepa,

—  NpuMeHamb Npu peuleHuu 3a0ay yenuvle opoou,

—  NPUMEHSMb NPU PeuleHUl 3a0aUMHOL0YIEHbl C OCUCMBUMETbHbIMU U YelbiMU KOdppuyuenmamu,

—  81ademb NOHAMUAMU NPUBOOUMDILL U HENPUBOOUMBLU MHOOUIEH U NPUMEHAMb UX NPU pelleHul 3a0ay;

—  npumenams npu pewenuu 3aoay OcHOBHYIO meopemy aneebpuvl, npocmetiuiue QYHKYUU KOMNIEKCHOUL
nepemenHolU KaKk 2eomMempuyeckue npeoopazo8aHusl.
B noBceHeBHO¥ KU3HM U NIPH U3YYEHHHU JAPYTUX MPEIMETOB:

BBITIOJHATH U OOBSICHSATH CPAaBHEHUE PE3YNIBTATOB BBIYMCICHUHN MPU PEUICHUH MPAKTUYECKHUX 337ad, B TOM

qrclie MPUOIMKEHHBIX BBIYUCIICHUH, HCIIONB3Ys pa3Hble CIIOCOOBI CPABHEHMIA;

3aIMCHIBaTh, CPABHUBATH, OKPYTJISTH YUCIIOBEIC IAHHBIC,

HCII0JIB30BAaTh PCAJIbHBIC BEJIMYHUHBI B Pa3HbIX CUCTEMAX U3MCPCHUA,
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— COCTaBJISITh M OIEHUBATh PA3HBIMU CIIOCOOAMU YHCIIOBBIC BHIPAKCHHUS MPU PEUICHUH MPAKTUYSCKUX 3a/1a4
3aJa4 U3 IpYrux y4yeOHbIX MPEIMETOB.

YpaBHeHHS H HEPABEHCTBA

— CB00OJHO OnepupoBaTh MOHATHIMU: YpaBHEHUE, HEPABEHCTBO, PABHOCWIIbHbBIC YPAaBHEHUSI U HEPABEHCTBA,
ypaBHEHHE, SBISIOIIEECS CIEICTBHEM IPYroro ypaBHEHHS, YpaBHEHUs, PAaBHOCHIbHBIE Ha MHOXKECTBE,
PaBHOCHIIBHBIE IPE0OPa30BaHUs YPaBHEHHUN;

— pemaTh pa3Hble BUIbl YPABHEHHI U HEPABEHCTB M X CUCTEM, B TOM UHMCIIE HEKOTOpPbIE ypaBHEHUS 3-if U 4-
Il cTeneHei, 1poOHO-paOHATIBHBIE U HPPAIIMOHAIBHBIC;

— OBJIAJECTb OCHOBHBIMH THIIAMU II0KA3aTEIbHBIX, JIOTApU(PMHUUYECKHX, HWPPAIMOHAIBHBIX, CTEIEHHBIX
YpaBHEHMI U HEPABEHCTB M CTAHIAPTHBIMU METO/IaMU MX PELICHUI U IPUMEHSTh UX MIPH PELICHUH 33]a4;

— IIPUMEHATH TeopeMy be3y K peleHno ypaBHEeHUI;

— TPUMEHATH TeopeMy Buera i pernieHust HeKOTOPBIX YPaBHEHHUHI CTEIICHH BBIIIE BTOPOH;

— TIOHHMMATh CMBICT TEOPEM O PABHOCHJIBHBIX U HEPAaBHOCWIBHBIX NMPEOOPA30BAHUAX YPABHEHHHA U YMETh UX
JIOKa3bIBATh;

— BIIQJIETh METOJAMH PEIICHUs YpaBHEHHH, HEPABEHCTB M MX CHUCTEM, YMETh BBIOMPATh METOJ PEUICHUS U
000CHOBBIBaTh CBOM BBIOOD;

— HCIOJB30BATh METOJ MHTEPBAIOB Il PEIICHHWsS HEPAaBEHCTB, B TOM YHCIE IPOOHO-PAIMOHAIBHBIX MU
BKITIOYAOIIUX B Ce0s1 MPPALMOHATIBHBIE BRIPAKCHHUS;

— pemath anreOpanvyecKkue ypaBHEHHS M HEPABEHCTBA M MX CHUCTEMBI C IapaMeTpaMy alreOpanyeckKuM U
rpadM4ecKuM METOIaMH;

— BJIAJICTh Pa3HBIMH METOJIAMH J0KA3aTeIbCTBA HEPABCHCTB;

— pemaTh ypaBHEHHs B [EJIBIX YHCIIAX;

— M300pakaTh MHOXKECTBA Ha TUIOCKOCTH, 33]]aBa€MbIe YPaBHEHHUSMH, HEPABEHCTBAMH U UX CHCTEMaMHU;

— CBOOOHO HCIIOJIB30BATh TOKAECCTBEHHBIE IPEOOPa30BaHUs IIPU PEIICHUH YPaBHEHUH U CUCTEM YpaBHCHHUH;

—  c80000HO onpedensimb Mun u 8bl1OUPAMb MemMoO peueHUs NOKA3aAMeNbHbIX U 102aAPUPDMUYECKUX YPAGHEHULL
U Hepasemcms, UPPAYUOHAIbHBIX YPABHEHUN U HEPABEHCMS, MPUSOHOMEMPUYECKUX VPAGHEHUll U
HepageHCm8, Ux Cucmem,

—  €B0OOOHO peuwlamsb cucmeMmsl TUHEUHbIX YPAGHEHUT,

—  peuiams 0OCHOGHbIE MUNbL YPAGHEHUI U HEPABEHCME C NAPAMEMPAMU,

—  npumeHsmv npu peuwteHuu 3a0ay Hepasencmea Kowu — Bynsaxoseckozeo, bepnyinu,

B noBceHeBHOI ;KM3HH M MPH U3YYEHHH IPYTUX NMPeAMEeTOB:

— COCTaBJATh M pellaTh ypaBHEHMs, HEPAaBEHCTBA, MX CHCTEMBbl NPH PpEIIEHUH 337ad APYruX Y4eOHbIX
PEIMETOB;

— BBINOJHATH OLEHKY HpaBJONono0usi pe3yabTaToB, MOJy4YaeMbIX MPU PEIIEHUH Pa3JIMYHbIX YpaBHEHUH,
HEPaBEHCTB U MX CHCTEM NPH PEeIIeHUU 3ajjau APYTUX y4eOHBIX PEIMETOB;

— COCTaBJIATH M PelIaTh YpaBHEHUS W HEPABEHCTBA C MapaMeTpaMH IPH PEHICHWH 3alad JPYTHX Y4eOHBIX
pEMETOB;

— COCTaBJIATH YpaBHEHHE, HEPAaBEHCTBO WJIM WX CHCTEMY, OIMCBHIBAIONINE PEATbHYI0 CHTYalUI0 WA
NPUKIIAJIHYIO 3a/1a4y, HHTEPIPETUPOBAThH MOyYCHHbIE PE3yIbTATHI,

— HCIOJB30BaTh MPOTPAMMHBIE CPEACTBA TPH PEIICHUH OT/ACIHHBIX KJIaCCOB YpaBHEHHUI U HEPABEHCTB.

DYHKIUHT
— Brnagetes moHATHSMH: 3aBUCUMOCTH BEIWYWH, (QYHKIHS, apryMEHT WU 3HadeHHe (QyHKIHUH, 00JacTh

onpesieNieHus] U MHOXKECTBO 3HaueHUM (QYHKIHMH, rpaduK 3aBUCUMOCTH, rpaduk (QYHKIUH, HYIU
(GYHKIIUHM, MPOMEXYTKH 3HAKOIOCTOSHCTBA, BO3PACTaHUE HA YHMCIOBOM IPOMEXKYTKE, yObIBaHHE Ha
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YHUCIOBOM MPOMEXKYTKE, HauOOJIbIlIee U HaUMEHbIIee 3HaueHne (QYHKIMK HA YHUCIOBOM NPOMEXKYTKE,
nepuoandeckas QyHKIHUs, IEPUOA, YeTHAsI U HEYeTHas (yHKIMH; yMETh IPUMEHATh 3TU MOHATUS NPU
pelLIeHUH 3aa4;

— BJIQJIETh NOHATHUEM CTENEHHas (PYHKIMS; CTPOUTH €€ IrpaduK U YMETh IPUMEHSTh CBOMCTBA CTENIEHHON
(GYHKLIMU TP peLIeHUH 3a1a4;

— BJIQJIETh NOHATHAMM IOKa3aTeiabHas (PYHKIMS, SKCIIOHEHTA; CTPOUTh MX IPaUKH U yMETh NPUMEHSAThH
CBOMCTBA MTOKAa3aTeIbHON (DYHKLMHU IIPU PELICHUH 3a/1a4;

— BIIQJIETh NMOHATHEM Jorapupmuueckas (QyHKIHS;, CTPOUTHh €€ IpaduK U yMETh NMPUMEHSATH CBOMCTBA
norapupmMuuecKkoi GyHKIMM IPU PELISHNH 3a/1a4;

— BIIQJIETh TOHATHSAMH TPUTOHOMETpPHYECKHE (DYHKIUH, CTPOUTh HMX TpaduKu W yMETh HPUMEHSTH
CBOWCTBAa TPUTOHOMETPHUECKUX (DYHKIIMIA IPU PEIICHUH 3a/1a4;

— BIIQJIETh MOHATHEM OOpaTHas (PyHKIHS; IPUMEHSATh 3TO MMOHATHE MPH PEILICHUH 33/a4;

— TPUMEHATH NPU PEIIEHUH 33a1a4 CBOWCTBA (PYHKIUI: YETHOCTD, NEPUOJUUHOCTh, OTPAHUUYEHHOCTD;

— TNPHUMEHATH NPU PEIICHUH 3a/1a4 TpeoOpa3oBanus rpagukoB GyHKINT;

— BIQJETh TOHATUSAMH: YHUCIIOBBIE TIOCIEIOBATEIBHOCTH, apupMeTHdeckas M TIeoOMEeTpUYecKas
IpOTpeccu;

— TMPUMEHATh IPH pPELICHUM 3a/Jad CBOWCTBA M TNPU3HAKU apUPMETHYECKOH U TeOMEeTpUYECKOH
IIPOTPECCUM;

—  81ademb NoHAMUEM ACUMNIMOMbL U YMemb €20 NPUMEHAMb NPU peulenul 3a0ad;

—  NpuMeHAmb Memoobl peulenus npocmeuuux OoughgepeHyuanvublx ypasHeHull nepeo2o U 6mopoco
NOpsI0KO8.

B noBceHeBHOI KU3HM U NIPU U3YYEHUH APYTUX YUeOHBIX NPeIMETOB:

ompeneNaTh 1Mo rpadukaM W HCIOJIB30BaTh IS PEIICHHWs NPUKIAJHBIX 3aJad CBOMCTBA pEalbHBIX
IPOLIECCOB W 3aBUCUMOCTEH (HauOoJbpIIMe M HAUMEHbIIME 3HAYCHMs, NPOMEXKYTKHM BO3pacTaHUS U
yObIBaHUs (QDYHKIMHU, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, aCUMIITOTBI, TOUKH Meperuda, Iepuos u T.11.);
WHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM NIPAKTUYECKON CUTYallUH;

ONpeAensaTh Mo rpadukaM MOpOCTEHIINe XapaKTEpPUCTUKU TNEPUOJUYECKUX IIPOLECCOB B OHOJIOTHUH,
9KOHOMMKE, MY3bIKE, paAHOCBS3H U JIp. (aMIUIUTY/1a, IEPUOJ U T.I1.)

JIeMEeHThI MATEMATHYECKOI0 AHAJIN3A

Bnagets nonsituemM 0eckOHEYHO yObIBaroIIasi FeOMETPHUECKast IPOTrpeccrs U YMETh IPUMEHSTh €ro Mpu

pelieHuu 3aj1ay;

IIPUMEHSATH JUIs PEILIEHUs 3a/1a4 TEOPHUIO IIPEIETIOB;
BJIAJICTh MOHATUAMU OECKOHEUHO OOJbIlMe M OECKOHEYHO Majible YMCJIOBBIE IMOCIENI0BATEIbHOCTH U

YMEThL CpAaBHHUBATDb OCCKOHEYHO OO0JIbIINE U OECKOHSYHO MaJibIe nOCICA0OBATCIIbHOCTH,

BJIQJICTh MMOHSATUSAMU: MPOU3BOAHAS (YHKIIMU B TOUKE, IPOU3BOTHAS (DYHKITHH;
BBIYUCIIATH MPOU3BOHBIC SIIEMEHTAPHBIX (DYHKIMI U MX KOMOMHAIINH;
UCCclieIoBaTh (QYHKIIMH HA MOHOTOHHOCTB M KCTPEMYMBI,
CTPOUTH TPaPUKH U IPUMEHSTH K PEHICHUIO 33]1a4, B TOM YHCJIC C TTapaMEeTPOM;
BJIJICTh MMOHATHEM KacaTellbHas K TpapuKy GyHKIIMA U YMETh IPUMEHSTH €r0 MPH PEIICHUH 3a/1a4;
BJIAJICTh MMOHITUAMH MePBOOOpa3Hast QYHKIIHSI, ONPEICICHHBIN HHTEIPAT,
npuMeHsTh TeopeMy HproToHa—JIeliOHMIIA 1 ee CIIECTBUS IS peIICHHS 3a/1a4;
€80000HO 611a0emb CIMAHOAPMHBIM ANNAPAMOM MAMEMAMULECKO20 AHAU3A OISl 6bIYUCTEHUS. NPOU3BOOHBIX
@dyHKYUU OOHOU NepeMeHHOlL,
C80O0OHO NPUMEHAMb ANNAPAM MAMEMAMUYECK020 AHAIU3A OISl UCCIe008AHUSL (DYHKYULL U NOCMPOEHUs.

ZPGQbMKOB, 6 MOM HUC/Ie UCCIe00B8AHUS HA BbINYKIIOCMb,
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onepuposams NOHAMuUeM nepeoooPazHoll GyHKYuU OJisl peuleHus 3a0ay,

061a0emb 0CHOBHBIMU c8edeHusAMU 00 unmezpane Hvtomona—Jlelibnuya u e2o npocmeriuuux npUMeHeHusx;
oOnepuposamv 6 CMAHOAPMHBIX CUMYAYUAX NPOU3BOOHBIMU BbLCUUUX NOPAOKO8,

YMemb NPUMEHAMb NPU PeUeHUU 3a0ay C8OUCMEA HENPEPbIGHLIX YHKYUIL,

yMemb npuMeHAms npu peweHuu 3a0ay meopeml Beliepwmpacca,

yMemb  GbINONHAMb — NPUOTUICEHHbIE — BbIMUCHEHUs — (MemOoObl  peuleHuss VPABHEHUU,  BbIYUCTEHUs.
onpeoeneHHo20 Uunmezpana);

yMemb  NPUMEHAMb  NPULOJCEHUE NPOUBOOHOU U ONPeOeNleHHO20 UHmezpald K peueHuro 3a0au
eCcmecmeo3HaHUsL,

61adems NOHAMUAMU 8MOPASl NPOU3BOOHAS, GbINYKIOCMb 2paduKka (YHKyuu u ymems UCC1e008amb

@dYHKYUIO HA BBINYKIOCHD.

B noBceaHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NPeIMETOB:

pe€uiaTh NpUKIAAHBIC 3aJa9n U3 6I/IOJ'IOFI/II/I, (1)I/ISI/IKI/I, XUMHH, DKOHOMUKHU U APYTHUX IIPEAMETOB, CBA3AHHBIC C
HCCICAOBAHUEM XAPAKTEPHUCTHUK IIPOLUECCOB; UHTCPIPETUPOBATE ITOJIYUICHHBIC PE3YJIbTAThI.

KoMOnHaTOpHKA, BEPOAATHOCTH M CTATHCTHKA, JIOTHKA U Teopusi rpadoB

OHepI/IpOBaTL OCHOBHBIMHU  OIIMCATCIIbHBIMU  XaAPAKTCPUCTUKAMH YHCIIOBOI'O Ha6opa, IIOHATHUEM

reaepajibHasi COBOKYITHOCTb U BBI60pKa;

OTEpUPOBATH TIOHATHUSMHU: YacTOTA W BEPOSATHOCTH COOBITHS, CyMMa W TPOU3BEICHHUE BEPOSTHOCTEH,
BBIYHUCIISITH BEPOSITHOCTH COOBITHI HAa OCHOBE IMOJICYETa YHCIIa UCXOJIOB;

BJIQJICTh OCHOBHBIMH ITOHSATUSIMU KOMOWHATOPUKH U YMETh UX MIPUMEHSITH IIPH PEIICHUN 33]1aY;

UMEThb MPECTAaBICHUE 00 OCHOBAaX TEOPUH BEPOSTHOCTEI;,

UMETh MPEICTABICHUE O JMCKPETHBIX W HEMPEPBIBHBIX CIyYalHBIX BEIMYMHAX W PACHPEICIICHUSX, O
HE3aBUCHMOCTH CIIyYailHBIX BEJIMYUH,

UMETH MPEJCTABICHUE O MATEMATHYECKOM OXXHUJIAHUH U JUCIICPCHH CITyJailHBIX BEINUHH,

UMETH TPEJICTABIICHUE O COBMECTHBIX PACTIPEICIICHUSIX CITyJalHBIX BEJIMYUH;

MOHUMATh CYTh 3aKOHA OOJBIINX YHCET U BHIOOPOYHOTO METO/1a U3MEPEHUS BEPOSTHOCTEH;

UMETh TMPEACTaBICHHE O HOPMAIbHOM pAaCIpelelieHHH M MpHMepax HOPMalbHO paclpeaeneHHbIX
CIIy4aifHbIX BETTUYHH;

UMETH MPEJCTABIICHUE O KOPPEISIIIAH CTYJaHBIX BEJINIHH,

umems npedcmasienue 0 YeHmpaibHol npedebHOl meopeme;

umMemsb npeocmasierue 0 8bl00POUHOM KO huyuenme Koppersyuu u IUHEUHOU peepeccuul;

umMemsv npeocmasienue O CMAMUCMUYECKUX SUNOME3ax U NpoeepKe CMAMmuCmuyecKkol eunomesbvl, O
cmamucmuxe Kpumepusi U ee yposHe 3HA4UMOCMUL;

uMemsv npeocmasienue 0 Ce:A3U IMIUPUYECKUX U MeoPemudecKux pacnpeoeieHull,

uMems npedcmasieHue 0 KOOUpos8aHuu, 080UYHOL 3anucu, 080UUHOM depese;

61a0emsv OCHOBHBLIMU NOHAMUAMU meopuu 2paghos (epagh, eepuiuna, pebpo, cmenensb 6epuluHbl, NYMb 8
epaghe) u ymemv npuUMeHAmMb UX NPU peuleHuU 3a0auy,

umems npedcmasienue 0 0epesbsx U ymems NPUMeHAmMsb NpU peulenuy 3a0ad,

611a0emsb NOHAMUEM CEA3HOCb U YMemb NPUMEHAMb KOMNOHEHMbl CEA3HOCIU NPU PeuleHUul 3a0ay;

yMemv ocywecmeaisims nymu no peopam, 00xoovl pebep u sepuiut epaga;,

umems npeocmasgieHue 06 3UNEPOBOM U 2AMUTLIMOHOBOM NYMU, UMemb npeocmagienue o mpyoHOCmu
3a0a4u HAX0HCOEeHUs 2AMUTLINOHO8A NYMU,

61a0emsv NOHAMUAMU KOHEYHbLE U CHeMHble MHONCeCMEa U YMemb UX NPUMEHAMb NPU peueHUU 3a0ay;

ymento nNPpUMEHANMb Memoo MamemMamu4eckou uH()ym;uu;
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ymMemb npumenams npunyun [upuxie npu pewenuu 3a0ay.
B noBce1HeBHOM KU3HM M NIPH U3YUYEHHHU APYTUX NPeIMETOB:
BBIUKCIISTH WM OLIGHUBATh BEPOSTHOCTH COOBITHIA B pEalIbHOM JKU3HH;

BBIOMPATHh METOIbI ITOIXOAIIETO MPEACTABICHHS M 00PaOOTKH TaHHBIX.

TekcToBbIE 3a1aUN

Pemars pa3Hble 3a/1a4M MOBBIIEHHOW TPYIHOCTH;

aHAJIM3UPOBATh yCJIOBHE 3aJayud, BHIOMpPATh ONTHUMAJIbHBIA METOJ pEIICHHUsS 3aJadyd, paccMaTpuBas
pa3nyYHble METO/IbI;

CTPOUTH MOJIEJIb PELLIEHUS 3a]]au, IPOBOINUTH JOKA3aTEIbHbIE PACCYXKICHUS [IPU PELICHUN 33]1a4H;

pemaTs 3a1a4u, Tpedyromue nepedopa BapuaHTOB, IPOBEPKHU YCIIOBHA, BEIOOpA ONTHUMAIBHOTO PE3yiIbTaTa;
aQHAJIM3UPOBATh U UHTEPIPETUPOBATH IMOJTYYCHHBIE PEUICHHS B KOHTEKCTE YCIOBHS 3aJaud, BHIOMpATh
pelIeHus, He IPOTUBOPEYALE KOHTEKCTY;

NEPEeBOUTh MPU pPElIeHUH 3a7aud HH(OpManuio U3 OAHOW (OpMBI 3amucHu B APYryr0, UCHONB3YS MPHU
HEOOXOIMMOCTH CXEMBbI, TAOJIUILIbI, TPa(UKH, TUATPAMMBL.

B noBceHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:

pelmaTh NPAKTUYICCKUC 3aJa4r U 3aJa9U U3 JPYTrUuxX NpeaMETOB.

I'eomeTpus

Brnagers reoMerpuueckMMM IMOHATHSMM 1P PELIEHHH 33aJa4 U IPOBEACHUM MaTeMaTHYECKHX
pPacCyXIECHUN;
CaMOCTOSITENIEHO (HOPMYITUPOBATH ONPEACTICHUS TEOMETPUUYECKHX (UTYp, BBIABHTATh T'HIIOTE3BI O HOBBIX
CBOWCTBaX M IMpHU3HAKAX M€OMETPUYECKUX (PUIyp M OOOCHOBBIBaTH WJIM OIpPOBEpPraTth MX, 00001aTh WIN
KOHKPETU3UPOBaTh pe3yjibTaThl HAa HOBBIX KiaccaXx (Uryp, NPOBOAUTH B HECIOXKHBIX CIydasx
KJaccu(puKauo GUryp mo pa3IudyHbIM OCHOBaHUSAM;
UCCJIEIOBATh YEPTEXH, BKIKOYasi KOMOMHAUU (UTYp, U3BJIEKATh, HHTEPIIPETUPOBATh U MPEOOPa30BbIBATH
UH(OPMALINIO, TIPEACTABIECHHYIO Ha YepTexXax;
pemarTh 3aa4d reOMETPUYECKOr0 COJIEpKaHusA, B TOM YHCIIE B CUTYallMSIX, KOTJ1a aJlTOPUTM pPEUICHUS HE
CJIEIyeT SIBHO U3 YCJIOBHUS, BBIIIOJIHATH HEOOXOAUMBIE I PELICHUS 3aJa4M JOMOJHUTENIbHBIE TOCTPOEHNUS,
UCCIIEI0BaTh BO3MOKHOCTh IIPUMEHEHUS TeopeM U (HhopMyJI JUTsl pellieH s 3a/1a4;
YMETb (POPMYIUPOBATH U IOKA3BIBATh T€OMETPUUECKUE YTBEPKICHUS;
BIIAJICTh IIOHATUAMU CTEPEOMETPUU: NIPU3Ma, NTapajuIeIICUIIE, TUPAMUAA, TETPadap;
UMETh MPEJICTABICHUS 00 aKCHOMax CTEPEOMETPHM U CIEJCTBHAX M3 HUX M YMEThb NPUMEHATh UX NpPHU
pELICHUH 3a/1a4;
YMETb CTPOUTH CEYEHUsI MHOTOI'PAaHHHUKOB C MCIOJb30BaHUEM PA3JIMYHBIX METOJOB, B TOM YHUCIIE U METOAA
CIIEJI0B;
MMETH MPEACTABICHUE O CKPEIINBAOIINXCS MPSAMBIX B IPOCTPAHCTBE U YMETh HAXOIUTh YTOJI U PACCTOSIHUE
MEXIy HAMH;
MIPUMEHSATH TEOPEMBI O MAPATUIETIBHOCTH MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE IIPH PELICHUH 33]1a4;
yYMETh MPUMEHSTh NapajjielIbHOe IPOSKTUPOBAHUE [T N300paskeHus (pUryp;
YMETb IPUMEHSATD MEPIEHIUKYIISIPHOCTH MIPSMOM U INIOCKOCTHU IIPHU PEILLIEHUN 3a/1a4;
BJIAJETh MOHATUSAMHU OPTOTOHAJIBHOE IPOEKTHPOBAHWE, HAKJIOHHBIE M UX IPOEKIHUH, YMETh NPHUMEHSITh
TEOpEMY O TPeX NEPNEHANKYIApax MPU PEIICHUH 3a/a4;
BJIQJIETh TMOHATUSMHU PpACCTOSHHUE MEXIy GuUrypamMu B TMPOCTPAHCTBE, OOMIMN NEPHEeHAUKYISP ABYX
CKPELIMBAOIINXCS NMPAMBIX U YMETh IPUMEHATh UX IIPHU PELICHUU 33/1a4;
BIIQJICTh TIOHATUEM YIOJI MEXKAY NPSMOMN U IIJIOCKOCTBIO U YMETh IIPUMEHSATH €70 IIPU PELICHUU 3a/1a4;
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— BJAJETh TMOHATUSMHU JBYTPAHHBIN YTOJ, YrOJd MEXIY IJIOCKOCTSAMH, MEPIEHINKYISPHBIC IMIOCKOCTH U
YMETh MPUMEHSATH MX IIPH PEIICHUU 3a/1a4;

— BJAJETh MOHATUSAMHU TpU3Ma, MapajUIeNenuIe] U MPUMEHITh CBONCTBA MapajUiesienuIea Mpy PeleHIH
3a1ad4;

—  BJIAJICTh MOHATHEM MPSIMOYTOJIBHBIN Mapaljie/IeuIe ] U TPUMEHSTh €ro IPH PEIICHUH 3a/a4;

—  BJIQJICTh NOHATHUSMH ITHPAMHKJIA, BUBI TUPAMHUI, JJIEMEHTHI MPABUIBHON MTUPAMHU/IBI K YMETh PUMEHAThH UX
IIPH PEIICHUH 33]1a4;

— HWMETb MPEJCTaBICHUE O TeopeMe Diiiepa, MPaBUIbHBIX MHOTOIPaHHHKAX

— BJAJIETh TOHATHEM IUIOIMIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB M YMETh NMPUMEHSTH €r0 MPU PEIICHUH
3a7a4;

—  BJIQJICTh MOHATHUSAMH TeNa BpalleHUs (WIMHIP, KOHYC, map u chepa), X CCUCHHS U YMETh IPUMEHSITh UX
IIPH PEIICHUU 33]1aY;

—  BIJIQJICTh MOHATHUSAMH KacaTeJIbHBIC MPSMBIC U IIOCKOCTH M YMETh IPUMEHSThH U3IIPH PEIICHUH 3a71a4;

— HMMETb MPEJCTABICHHS O BIIMCAHHBIX M OIMCAHHBIX chepax U yMETh IPUMEHSITh UX MPU PEIICHUH 3a/1a4;

—  BJIAJIETh MOHATHSIMH O00BEM, O0OBEMBI MHOTOTPAHHUKOB, TEJI BpPAIICHWS W MPHUMEHATHh HX IPH PEHICHUH
3a7a4;

— WMETh NPEJCTABJICHWE O pa3BepTKE HWJIMHJApPA W KOHYCAa, IUIOMAAN MOBEPXHOCTH LWJIMHIpPA U KOHYCA,
YMETh MPUMEHSATH UX TIPU PECIICHUU 3a/1a4;

— WMETh MPEJICTABICHHUE O TUIOIIATU CPEPhl K YMETh MPUMEHSTH €T0 MPHU PEIICHUH 33]1a4,

— yMeTh pemiarh 3a7a4yi Ha KOMOWHAIIMA MHOTOIPAaHHUKOB U TEJ BpAIllCHHSI,

- UMETh MPEACTABICHUE O MOAOOUH B MIPOCTPAHCTBE U YMETh PEIIATh 33J[a4d HA OTHOIICHHE 0OHEMOB H

TUIOIAICH TOBEPXHOCTEH MO00HBIX UTYD;

- Hmemsb npedcmasnenue 06 akcuomMamuieckom memooe;

- 611a0emsb NOHAMUEM 2eOMEeMPUYECKUe MeCma mo4eK 8 NPOCMpPaHcmee U yMemsv NPUMeHsImb ux Os

pewenus 3a0ay;

- yMemb npuMeHsms OJis peueHus: 3a0ay C8OUCMBA NJIOCKUX U O8Y2PAHHBIX Y208, MPeXepaHHo2o yeld,

meopembvl KOCUHYCO8 U CUHYCO8 OJis1 MPEXSPAHHO20 Yeld;

- 611a0emsv NOHAMUEeM NEPREHOUKYIAPHOE CeUeHUE NPUSMbL U YMemb NPUMEHSIMb €20 NPU peulenu 3a0ad,

—  Umemwv npedcmasnenue 06 akcuomMamuueckom memooe;

—  glademv NOHAMUEM 2eoMempuyecKue Mecma MmMoYyeK 8 NPOCMPAHCMBe U YMemb NPUMEHIMb ux Ol
peuieHus 3a0ay;

—  yMemb NpuMeHsms Oiisi PeuleHus 3a0ay CE0UCmed NIOCKUX U O8Y2PAHHBIX Y2ll08, MpexepaHHo2o Yyeid,
meopembl KOCUHYCO8 U CUHYCO8 Ol MPEeXSPAHHO20 Yeud,

—  81ademv NoHsMuemM NePReHOUKYISIPHOE CedeHue NPUMblL U YMenb NPUMEHMb €20 NPU PEUEHUU 3A0ay,

—  umembv npedcmasieHue 0 0BOUCMEEHHOCHU NPABUTbHBIX MHO202PAHHUKOB;

—  glademv NOHAMUAMU YEHMPATbHOE U NApallelbHoe NPOeKMUposanue U NPUMEeHImMb ux npu noCmpoeHuu
CeueHUll MHO202PAHHUKO8 MEeMOOOM NPOEKYUL;

—  umemb npeocmagieHue O pazsepmKe MHO202PAHHUKA U Kpamudauuiem nymu Ha HO8epPXHOCU
MHO20SDAHHUKA,

—  umems npedcmasieHue 0 KOHU4eCKUX Ce4eHUsIx;

—  uMmemb npeocmasierue 0 Kacarowuxcs cepax u komounayuu mei 8paweHust u ymenms npuMeHsims ux npu
peutenuu 3a0a4;

—  NpUMeHsMb npu peueHul 3a0ay Gopmyny paccmosiHus Om moyku 00 NIOCKOCMU,

—  81ademv pasHbIMU CROCOOAMU 3A0AHUsL NPAMOU YPAGHEHUAMU U YMemb NPUMEHAMb NPU peuleHUuU 3a0ay;

—  NpUMeHAMb NpuU peuleHulU 3a0ay U 00Ka3ameibcmee meopem 6eKMopHbILL Memoo U Memoo KOOPOUHAm,
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umems npedcmasnenue 00 aAKCUOMAX 00beMa, NPUMEHAMb QOPMYIbl 00bEMO8 HPAMOY2O0IbHO2O
napasnnenenuneod, NPUsMbl U NUPAMUObL, Mempa’0pa npu peueHuu 3a0auy,

NPUMEHAMb meopembl 00 OMHOWEHUAX 00bEMO8 NPU peuleHUU 3a0ay;

NPUMEHAMb UHMeSPan OISl 8bIYUCTIEHUSL 00beMO8 U NOBEPXHOCel Mmell 8PAUeHUs, 8bIYUCLEHUs NI0WaAoU
cpepuneckozo nosca u 00vemMa wapoozo Cios,

umMemv npeocmaesieHue 0 OBUICEHUSX 6 HNPOCMPAHCMBe. NAPALIEIbHOM NEPeHoce,  CUMMempuu
OMHOCUMENbHO NIOCKOCMU, YEHMPATbHOU CUMMEMPUU, NOBOPOME OMHOCUMENbHO NPSAMOU, GUHMOBOU
CUMMempuU, yMems NPUMEHAMb UX NPU peuleHuy 3a0ad,

umemv npedcmasierue 0 NiowWaou OPMoOSOHANbLHOU NPOEKYUL,

umMemsv npeocmagieHue 0 MpexcpaHHoOM U MHO20ZPAHHOM Yele U NPUMEHAMb C80UCMEA NIAOCKUX Y2l08
MHO202PAHHO20 Yeld NPU peueHuu 3a0ay,

umMemsv npeocmagieHus 0 npeoobpazo8anuy N000OUA, 20MOMemulY U yMems NPUMEeHAmMs UX NpUu peueHuu
3a0au;

yMemb pewams 3a0ayu Ha NI0CKOCMU Memooamu cmepeomempuu;

YyMemb npUMeHaAms hopMyibl 00beM08 Npu peuleHuu 3a0ad.

B noBceHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:

COCTaBIISITb C MCIIOJIb30BAaHUEM CBOMCTB TCOMCTPUUICCKUX (I)I/Il"yp MAaTEMATHYCCKUEC MOACIIM IJIA

peumieHud 3aaa4 HNPAKTHYCCKOI'O XapaKTepa MW 3a4da4d U3 CMCKHBIX JUCHUIUINH, HCCICAOBATH ITOJTYUYCHHBIC

MOZCIIN U UHTCPHPCTUPOBATDL PC3YJIbTAT.

BekTOopbl 1 KOOPJAMHATLI B IPOCTPAHCTBE

Brnanets MOHATHSIMYU BEKTOPBI M KX KOOPIAMHATHI;

YMETb BBITIOJHSATE OTIEPAIIUH HAJl BEKTOPAMU;

UCIIOJIb30BaTh CKASIPHOE MPOU3BECHIE BEKTOPOB P PEIICHUH 33]1aY;

NPUMEHSTh YPaBHEHUE IUIOCKOCTH, (OPMYITY PACCTOSIHUS MEXAYy TOYKaMH, YpPaBHEHUE CQepbl Npu
pEIICHUN 33]1aY;

MPUMEHSTHh BEKTOPBI U METOJ KOOPJIMHAT B MPOCTPAHCTBE MPH PEIICHUH 33]1aY;

Haxooums obvem napaiieienunedd u mempal’opd, 3a0aHHbIX KOOPOUHAMAMU CEOUX BEPUIUH,

3a0a6amuv NPAMYIO 8 NPOCMPAHCMEE,

HAxXo0umv paccmosiHue om mouku 00 NIOCKOCHU 8 CUCmeMe KOOPOUHAM,

HAX00UMb paccmosHue Meofcdy CKpeuuearoyuUMucst npAMbIMU, 3A0AHHBIMU 6 cCUCmeme KoopduHam.

HcTopusi 1 MeTOABI MATEMATHKH

MmeTs npeacTaBieHne O BKIIa/I€ BBIJAIOIUXCS MAaTEMAaTUKOB B Pa3BUTHE HAYKHU;

MOHMMATh POJIb MAaTEMaTUKU B pa3BuTuu Poccuu;

MCIIOJIb30BaTh OCHOBHBIE METOBI I0KA3aTENbCTBA, IPOBOJUTH JOKA3aTENbCTBO U BBIIIOJIHATH OLPOBEPKEHUE;
IIPUMEHATh OCHOBHBIE METO/IbI PEIIEHUS MAaTEMaTUYECKUX 3a7ay;

Ha OCHOBE MaTeMaTHMYECKHUX 3aKOHOMEPHOCTEH B MPUPOJE XapaKTepU30BaTh KPAcOTy M COBEPIIEHCTBO
OKPY’KaIOLIET0 MUpPA U NPOU3BEIEHUN NCKYCCTBA;

NPUMEHSTh MPOCTEHIINE MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI IIpU
pelIeHn MaTeMaTHYEeCKHX 3a/1a4;

M0JIb30BAThCS MPUKIAAHBIMU TPOrPaMMaMHU M IIPOrpaMMaMi CUMBOJIBHBIX BBIYMCIICHUI Ul UCCIIEI0BAHUS
MaTeMaTHYeCKUX 0OBEKTOB;

COJAEPKAHUE KYPCA MATEMATHUKA:
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AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A

9JIeMEeHTBI TEOPHH MHOKECTB M MATEMATHYECKOH JOTHKH
IlonsTe MHOMXECTBa XapakTepucTUUECKOE CBOWCTBO, 3JIEMEHT MHOMKECTBA, IYCTOE, KOHEYHOE,

O0eckoHeyHOEe MHOKeCTBO. CrocoObl 3amaHusi MHOXecTB. [loamHOkecTBO. OTHOLICHHS NPUHAICHKHOCTH,
BKJIIOUEHUS, paBeHCTBAa. Onepanuy HajJ MHOXECTBAMH, MX WUIIOCTPallMM C IOMOLIBI0 KpYyroB Oiiepa.
Cuemmvie u HecuemHbvle MHOJCECMEA.

VictuHHbIE M JIOXKHBIE BBICKA3bIBaHUA(YTBEPKACHUS), ONEPALMKd HAJl BBICKAa3bIBaHUAMU. KBaHTOpPHI
CYLIECTBOBAHUSI U BCEOOLTHOCTHU. A12eOpa 6biCKA3bI8AHUII.

3akoHbl JIOTUKH. OCHOBHble JNlo2udeckue npasuia. PelieHue JOTMUECKHUX 3a7auc HMCIOJIb30BAaHUEM
Kpyros JOiepa.

YmozakmoueHus. OO0CHOBaHME W J0Ka3aTeNbcTBO B Maremaruke. Ompexnenenusi. Teopembl. Buodwi
ookasamenvcme. Mamemamuueckas uHOyKyus. YTBEPXKICHHUS: 00pamHoe OAHHOMY, NPOMUBONOLONCHOE,
o0bpamuoe npomugonoLoHCHoMy 0annomy. IIpu3HaK 1 CBOMCTBO, HEOOXOAUMBIE M IOCTATOYHbIE YCIIOBHSL.

Yucja 1 BoIpaKeHust
MHoxecTBa HaTypaibHBIX, LEIbIX, PALIMOHATIBHBIX, JEHCTBUTEIbHBIX YUCEIL. MHOXKECTBO KOMILIEKCHBIX
yycen. JlelcTBusl ¢ KOMIUIEKCHBIMH YuciIaMH. KOMIIIEKCHO conpsikE€HHbIE ynciaa. Moaynnb U apryMEeHT Yucia.

Tpueonomempuueckas popma 3anucu KOMNIEKCHO20 YUCIA.

Papuannas mepa yria. TpuroHomerpuueckass OKpyKHOCTh. CHHYC, KOCHUHYC, TAHT€HC U KOTaHTEHC
gucna. TpuronoMmerpudeckue GopMysIbl MPUBEICHUS U CIIOKECHHS, (OPMYIIBI IBOWHOTO U ITOJIOBUHHOTO yIJIa.
[IpeoOpazoBanre CyMMBI W PA3HOCTH TPUTOHOMETPHUYCCKUX (YHKIMA B TPOM3BEACHHE U OOpaTHbBIE
npeoOpa3oBaHMs.

CreneHb C JEWCTBUTENIBHBIM ITOKa3aTelieM, cBoWcTBa creneHu. Ywumcmo €. Jlorapudwm, cBolicTBa
norapudma. JlecATHUHBINA U HATYypaTbHBIN JIOTapU(MBI.

ToxxmecTBeHHBIE  TPeoOpa3oBaHUS  TPUTOHOMETPHYECKHX,  JIOTApU(PMHYECKUX, CTEMEeHHBIX U
HMPPALMOHATIBHBIX BBIPAXKEHUH.

Mertox MareMaTU4eCKOM HHAYKLIMH.

Ocnosnas meopema apugpmemuxu. Ocmamku u cpaguenus. Ancopumm Eexnuda. Kumaiickas meopema
00 ocmamkax. Manas meopema ©@epma. Q-uunvie cucmemvl cyucienus. Pyukyus Dinepa, 4UCIO U CYMMA
Odenumerel HAMYPAIbHO20 YUCIA.

OcHnosnass meopema aneeopwl. Ilpusooumvle u Henpugooumvie MHo2ouNeHbl. Cummempuutvle
MHO20uNenbl. [lenouuciennvie U Yeao3HauHble MHO20YIEHbL.

YpaBHeHNsI M HEPABEHCTBA

VYpaBHeHUE, ABIAIOLIEECS CIEACTBUEM JIPYrOoro ypaBHEHUS: YPaBHEHHUs, PABHOCWIbHBIE HA MHOYKECTBE,
paBHOCHUIIbHBIE TTPE0OPa30BaHUS YPaBHEHUH.

TpuronomeTrpuyeckue, TmMoOKa3aTelbHbIe, JorapuMuUUecKue ¢ HPPANUOHAIBHBIE YpaBHEHUS U

HepaBeHCTBA. THUIbl ypaBHEeHMI. Penienne ypaBHEHNI 1 HEPaBEHCTB.

Meton uHTEpBaJOB s pelleHUs HepaBeHCTB. ['paduueckre MeTONbl pelIeHHs] YpaBHEHHH H
HEpaBEHCTB. PellleHne ypaBHEHNI U HEPABEHCTB, COAECPKAIIUX MIEPEMEHHYIO 110J] 3HAKOM MOJYJISA.

CucreMbl TPUTOHOMETPUYECKHUX, MOKA3aTeIbHBIX, JOrapu(@MUYECKUX U HPPALMOHATIBHBIX YpaBHEHUH.
CucTteMbl TPUTOHOMETPHUYECKHUX, TTOKA3aTENbHBIX, JOrapu(MUUECKUX U UPPALIMOHATIBHBIX HEPABEHCTB.

YpaBHeHHUs1, CUCTEMBI YPABHEHUH C ITapaMeTpaMu. Hepasencmea ¢ napamempamiu.

Pewenue ypaenenuii cmenenu eviuie 6mopou cheyuanbHvlx 6u008. Popmynvr Buema, Teopema be3y.
Huoganmoswi ypasuenus. Pewenue ypagnenuii 8 KOMHIEKCHbIX YUCTLAX.

Hepasencmesa o cpeonux. Hepasencmeo bepnynnu.
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DYHKIUHT
OYHKIIUKA U €€ CBOMCTBA: HYJIHU (DYHKIIUHU, TPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HamOombiiee u

HauMeHbIee 3HaueHue Qynkuuu. [lepuoanueckas GyHKIUS U €€ HAUMEHBIINH repuo/. YeTHble U HEYETHBIE
byakunn. Qyukyuu «OpodbHas yacmo yuciay Yy = {X} u «yenas wacmo yuciay Yy = [X] .

B3aumuo oOpatabie PyHkiuu. ['paduku B3auMHO oOpaTHBIX (yHKIMHA. TpuronHoMmerpudeckue GyHKIIMHA
YUCIIOBOrO apryMeHTa Y =C0SX, Y=SiNX, y=tgx, y=ctgx. CBoiicTBa U rpaQMKu TPUTOHOMETPHUECKHUX

¢bynkuuii. OOpaTHbIe TPUTOHOMETPUYECKHE (PYHKIIMH, UX TJIaBHBIC 3HAYEHUS, CBOMCTBA U rpauK.
CrenenHasi, moka3aTenbHasi, Jorapupmuueckas GyHKINHU, UX CBOMCTBA U rpadukm.
[IpeoOpazoBanust rpadukoB (YHKIUI: COBUI, YMHOKCHHE Ha 4YHCIO, CHMMETPUS OTHOCHTEIBHO
KOOPJIMHATHBIX OCEeH M Havasia KOOpANHAT.

JIeMEeHThI MAaTEeMATHYECKOI'0 aHAJIM3a

BeckoneuHo maibie U1 OECKOHEYHO OOJBIINE YHCIOBBIE MMOCIEI0BATEILHOCTH. beckoHeuHo yObiBaromast
reOMETPHYECKasl POTPECCHSL.

[Tonsatue mpenena B Touke. [lowamue npedena ¢ynkyuu 6 OeckoneyrHocmu. Acumnmomul zcpaghuxa
¢ynxyuu. HenpepbiBHOCTE QyHKIMH. Ceolicmea Henpepvishvlx Qyukyuti. Teopema Beiiepwmpacca 0ns
Henpepul8HbIX OYHKYULL.

Huddepenuupyemocts Gynkiuu. [Iponszsoanas ¢pynkuuu B Touke. KacarenbHas k rpaduxy QyHKIHH.
I'eomerpuueckuii U (PU3NYECKUIA CMBICIT MPOU3BOIHON. [Ipumenenue npouszeoonou 6 gusuxe. IIpou3BogHbIC
aneMmeHTapHbIX QyHkuuid. [IpaBuna nuddepenumpoBanus.

Bmopas npouszsoonas, ee ceomempuieckuti u puzuyecKutl CMuici.

Touku skcTpemyma (MakcuMymMa W MUHHMYyMa). VccrnemoBaHwe 31€MEHTapHBIX (YHKIMH Ha TOYKH
OKCTpeMyMa, HauOoJiplllee M HaWMEHbIIEE 3HAYCHHE C TOMOIIBIO0 TNPOW3BOAHOH. [locmpoenue epaghuxos
@yHKYULL ¢ NOMOWBIO NPOU3800HLIX. [Ipumenene npou3oOHOU NPuU peuteHuU NPUKIAOHBIX 3a0ay HA MAKCUMYM
U MUHUMYM.

[TepBooOpaznas. Heonpenenennsiii unterpan. IlepBooOpasHbie snemeHTapHbIX (yHkumid. Iliomans
KpuBOJMHeHHON Tpanenuu. Popmyna Hetotona-Jleitonuna.Onpenenennslit uHTErpai. Boeraucnenue miomaaei
TJIOCKUX QUTYP U 00beM08 meil 8paeHUs: ¢ NOMOWbI0 UHMeZPala.

HHughgepenyuanvuvie ypasHenus nepsozo u 6mopoco nopsaoKa.

KoM0OuHaTOpHKa, BEPOSITHOCTH M CTATHCTHKA, TOTMKA U Teopusi rpadoB.
[IpaBuno npousBenenusi B kombunaropuke. Coequnenus 6e3 moBropeHuit. CoueTaHusi U UX CBOMCTBA.

bunom Hetorona. Coedunenus ¢ nosmopenuamu.

BepositHOCTh coOBbITHSA. CyMMa BepoSTHOCTEH HECOBMECTHBIX COOBITUH. [IpOTHBOIONOXKHBIE COOBITHS.
VYcnoBHas BeposTHOCTh. HezaBucumble coObiTHs. IIpou3BeneHue BEpOSTHOCTEH HE3aBUCHMBIX COOBITHH.
®opmyna bepuymm. ®opmyna nosHon BepostHocTH. Popmyna baricca.

Bepoamnocmnoe npocmpancmeo. Akcuomvl meopuu 6eposmHocmei.

JluckpeTHble ciaydalHblEe BEMYMHBI M pacnpenencHus. CoOBMECTHbIE pacnpeneneHus. Pacnpenenenue
CyMMBbl U IIPOM3BEJICHHS HE3aBUCHMBIX CIy4alHBIX BEIMYHMH. MaTeMaTH4ecKoe OKHMJIAHWE W AUCIEPCHS
CYMMBI CITy4aliHbIX BEJIMYHH.

bunapnas cinyvaiiHas BenuuuHa, pacnpeneneHue bepHymn. ['eomerprnueckoe pacnpeneneHue.
buHOMMHAaJIBHOE pacpeeIeHUe U €r0 CBOMCTBA.

HemnpepsiBable  city4aiiHple  BenuduHbl. IImoTtHOCT  BeposTHOCTH. DyHKLIHS  pacHpeIeiIcHUs.
PaBHOMEpHOE pacnpenencHue.

Hopmansnoe pacnpenenenue. @ynknus Jlamiaca. [1apamerpsl HopManbHOro pacnpenenenus. Ipumepst
CIIy4alHbIX BEJTMYUH, TIOJYMHEHHBIX HOPMAIbHOMY 3aKOHY (TIOTPELIHOCTh U3MEPEHHH, POCT YETIOBEKA).

15



3axon bonvuiux yucen. Buibopounvlii memoo usmepenus eposimuocmei. Ponv 3akona 6onvuux uucen 8
Hapooe, npupooe u obujecmee.

Koppemnsimus nByx cinydaitHeix BenuuuH. [ToHsTHE 0 KO3QPUITHEHTE KOPPEITSITIH.

Cmamucmuyeckas eunomesa. Cmamucmuyeckue kpumepuu. Cmamucmuyeckasn 3uauumocms. IIposepka
npocmeuux eunomes.

OchosHble nonsamus meopuu 2paghos.

I'EOMETPUS

OcHOBHbIE TOHATHS TE€OMETPUU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIEACTBHUS U3 HUX.
Ilonsamue 06 axcuomamuueckom memoode.

[TocTpoeHue ceueHnii MHOTOTPaHHUKOB METOAOM cienoB. LlenTpanbHoe npoektupoBanue. [loctpoenne
CEYEHU MHOTOTPAHHUKOB METOJIOM MPOeKIuid. Teopema Menenas onsi mempasopa.

CkpenuBaronmecs npsiMbie B IPOCTPAHCTBE. YTOI MEXAy HUMHU. TeopeMbl 0 apauieIbHOCTH MPSIMBIX
U TUIOCKOCTeH B mpocTpaHcTBe. [lapamnensHoe mpoekTupoBaHHe M H300pakenue ¢uryp. I eomempuueckue
Mecma moyex 8 npoCmpaHcmee.

[lepnienauKynIpHOCTh MpsMOM U TIOCKOCTH. OpTOroHanbHOE MpOeKTHpoBaHHe. HakioHHBIE U
npoekuuu. TeopemMa o Tpex mnepHneHAuKyispax. Paccrosnus mexny ¢urypamu B mpocTpaHcTBe. OOmmimii
NEPHeHIUKYNIAp JBYX CKPEUIMBAIOUIMXCA TMPSAMBIX. Memoobl  HAXOMCOeHUs  pACCMOSHUL — MedCOy
CKPeWu8arouuUMUCs NPAMbIMU.

Yrael B mpoctpaHcTBe. [lepneHIuKyIsIpHBIE TJIOCKOCTH. IpexepaHHuli U MHOLOZPDAHHbBIL Yebl.
Cesoticmea naockux yanoe mHoz2ozpantnoz2o yana. Ceoucmea niockux u 08yXepaHHblX Y2108 mpexepaHHo2o yaia.
Teopembl KOCUHYCO8 U CUHYCO8 0I5l MPEXSPAHHO20 Yed.

Bunet mMHororpannukoB. [IpaBuibHble MHOTOTpaHHUKH. Pazeepmku muocoepanuuxa. Kpamuaiiwue
nymu Ha no8epxHocmu MHoz2ocpanuuxa. Teopema Diinepa. /[goticmeenHOCMb NPABUILHBIX MHO20SPAHHUKOS.

[Tpusma. Ilapamnenenunen. CpoiicTBa mnapauienenunena. I[IpsMOyronpHBIM — MHapasieienue].
Haknonnsle miockoctu. [lnowads opmozonanvuoti npoekyuu. IlepnenOuxynsaproe ceueHue npusmoi.

[MTupamuna. Buasl mupamuj. DJeMEeHTH MpaBUIbHOW Nupamuabl. [lupamuabl ¢ paBHOHAKIOHHBIMH
pebpamMu W TpaHSIMHU, U WX OCHOBHBIE CBOMCTBA. Budwvi mempa’opos. Opmoyenmpuueckuii mempasop,
KapKAcHbulll mempal’aop, pPABHOCPAHHbIL mempal’dp. llpsamoyeonvHulti mempal’dp. Meoduanvt u OumeouaHvl
mempasopa. /locmpausanue mempa’opa 00 napaiiienuneod.

Tena BpameHus: uuauHApP, KOHYC, chepa, map. CedeHus IwmMHApa, koHyca W mapa. [llaposoi
CErMEHT, LIAapOBOM CJIOM, IIapOBOM CEKTOP. Y CEUEHHAas MPaMKUIa U YCEUECHHBIN KOHYC.

KacarenbHple mpsiMble M TUIOCKOCTU. BmmcanHble W ommcaHHble cdepbl. Kacarowuecs cghepol.
Kombunayuu men spawenus. Inemenmul cpepuueckoii ceomempuu. Konuueckue ceuenus.

[Tnomaau nmoBepXHOCTEH MHOTOTPAaHHUKOB. Pazgepmka yununopa u xonyca. Ilnomanm noBepxHocTen
nuIuHApa u Konyca. [lnomans chepsl. [lowaos chepuueckoco nosica. Obvem wapo8oco cios.

[Tonstue oobema. OOBEMBI MHOTOrpaHHUKOB. OO0beMbl Ten BpalleHUs. Axcuomvl obvema. Buvieoo
dopmyn 0b6vemos npaAMOY20NbHO2O napaienenunedd, NpusMvl U NUpamuovl. DPopmynvl Oas HAXOHCOEHUs.
o0bvema mempasopa. Teopemvt 06 omuoweHusax 00vemos. Ilpunodxcenus uHmezpala K bl4UCIeHUIo 00bemMos U
nosepxHocmeri mei 8paujeHusl.

KoMmOuHammu MHOTOTPaHHUKOB | T€J BpaIlCHHS.

[Tonobue B mpoctpancTtBe. OTHOIIEHHE OO0OBEMOB U IUIOHIAIed TMOBEpXHOCTEH MOMO0HBIX (uryp.
IIpeobpaszosanue  nooobus, 2comomemus. Pewenue 3a0au na  niockocmu ¢ UCHONLIOBAHUEM
cmepeomempuieckux Memooos.

Heuoicenus 6 npocmpancmee: naApanleNbHulil. NEPeHoC, CUMMEMPUs OMHOCUMENbHO NIOCKOCHU,
YeHmpanbHas CUMMEMPUsl, NOBOPOM OMHOCUMENLHO NPSAMOU.
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BeKkTOpbl M KOOPAHHATHI B IPOCTPAHCTBE.
Bektopsl u koopauHatsl. CyMMa BEKTOPOB, YMHOXKEHUE BEKTOPOB Ha YUCIIO. YTOJI MEXAY BEKTOpaMHU.

CkansipHO€ IPOU3BENICHUE.

VYpaBuenue 1uiockoctd. dopMyna paccTOsSHUS MEXIy TOUYKamMH. YpaBHeHue cdepbl. DPopmyna
paccmosanus om mouku 00 niockocmu. Cnocobul 3a0aHus NPAMOU YPAGHEHUAMU.

Pewenue 3a0au u 0oxazamenbcmeo meopem ¢ NOMOWbBIO BEKMOPOE U MemooOM KOOPOUHAM.

Onemenmui ceomempuu macc.

TEMATHYECKOE INTAHUPOBAHHUE

Temarnueckoe NMIaHUPOBAHUE PEATU3YET OAMH U3 BO3MOKHBIXIIOAXOIOB K PACIPEICIICHUIO N3Y4aeMOI0
Martepuaiga i y4eOHO-METOJUYECKOTr0 KOMIUJIEKTa [0  MaTeMaTHKe, BBITYCKAEMbIX H3JaTEIbCTBOM
«IIpocsemeHue».

OCOOEHHOCTBIO TEMAaTHYECKOTO IUIAHWPOBAHUS SBJISIETCS TO, YTO B HEM COJEPKUTCS OMHCAHUE
BO3MOJKHBIX BHJOB JEATEIbHOCTH Y4YAIUXCA B IIPOLIECCE YCBOEHUS COOTBETCTBYIOLIETO COJEP KAHMS,
HalpaBJICHHBIX Ha JOCTHXKEHME IIOCTABJIEHHBIX Lesiell oOydyeHus. UTO OpHEHTUpPYET yuuTells Ha YCUJICHHE
JeSTeIbHOCTHOTO MOAX0/ja B 00Y4YE€HUH, OPraHU3aLUI0 Pa3HOOOpa3HON yuyeOHOW JesTeIbHOCTH, OTBEYAOLICH
COBPEMEHHBIM IICUXOJIOTO-IIEAArOTNYECKUM BO33PEHUAM, UCIIOJIB30BAHUE COBPEMEHHBIX TEXHOIOT .

Crnenyer Takke OOpaTUTh BHHMAaHHME Ha TO, YTO XapaKTEPUCTUKAa Yy4eOHBIX JEHCTBUH y4YeHHKa B

npeajaracMomM TCMaTUICCKOM INIAHUPOBAHHUU OTHOCUTCS K HpGI[MGTHOfI 00yacTH.

Anzebpa u nauana mamemamuueckozo ananusza 10 knacc

No | HaumenoBanue Kos-Bo wacoB, | Kos-Bo yacos, OcHoBHbIE BUIbI Y4EOHOH 1€ATEeIbHOCTH
/T | pa3aena, TeMbI OTBEJICHHOE Ha | OTBEJICHHOE Ha
U3y4yeHue H3y4yeHue
pasjeina, TeMbl | pasjelia, TeMbl
(0a3zoBbIi
(YyriayoJieHHbI VpOBEHE)
i YPOBEHB)
10 kaacce
I'nasa . Anreopa 7—9 |6 4 Ctpouts OTpHUIIaHHE MTPENTIOKEHHOTO
KJIACCOB BbICKa3bIBaHUs. HaxoIuTh MHOKECTBO
MCTUHHOCTH IPEIJIOKEHUS C IEPEMEHHOM.
(moBTOpEHUE)
[ToHnMaTh cMbICH 3anIMCE, UCTIONIB3YIOIINX
1 Muoxecrsa 3 2 KBaHTOPBI OOIITHOCTH ¥ CYIIIECTBOBAHUSI.
OrnpoBepraTh J10KHOE YTBEPKIECHUE,
puBOAs KOHTprpumep. Mcnonb3oBaTh
2 Jloruka 3 2 TEPMUHBI «HEOOXOUMO» U «TOCTATOUHO.
dopMynHpoBaTh TEOPEMY, OOPaTHYIO
JTAaHHOW, MPOTHUBOMOJIOKHYIO TAaHHOM;
TEOpeMy, TPOTUBOTIOIOKHYIO OOpaTHOM.
[ToHnmaTp, B 4€M COCTOUT CYTh
JI0Ka3aTeJIbCTBA METOJIOM OT MPOTUBHOTO
I'nasa II. JeqmumocThb 16 - IIpuMeHATH CBOMCTBA CYMMBI, Pa3HOCTH U
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ymceJa IIPOU3BEICHNUS YNCEJI IPU PELICHUY 3a/1a4.
HaxonuTh OCTaTKu OT AETCHUS PA3TUYHBIX
1 [TonsiTue 2 o
YHCIIOBBIX BBIPAKEHHH (B YaCTHOCTH,
JETUMOCTH. o
CTEIEHEW) Ha HaTypajIbHbIE
Jenumocts CyMMBI
Y TIPOU3BEICHUS yucia. Jloka3piBaTh CBOWCTBA AEITMMOCTH Ha
3unal.
2 Jenenue c 2
OCTaTKOM JleMoHCTpHpOBaTh IPUMEHEHHE ITPU3HAKOB
Y CBOMCTB JICJIMMOCTH IIPH PELICHUHU 33]1a4.
OOBSACHATH CMBICI IOHATHUS «CPAaBHEHUE» H
3 Tpr3naxn 2 Teopuu cpaBHeHUi. [IpuBOANTE IPUMEPHI
EIMOCTH NPUMEHEHHS CBOMCTB CPaBHEHMIA NTPU
pEeLIeHUH 3a]a4 Ha JeIUMOCTb.
4 CpaBHeHUs 3
Hcnonp30BaTh NpU pelIEHUH 3a7a4
5 Pemenue 4 M3y4EHHBIE CIIOCOObI pEeIIEHUsS YpaBHEHUI
ypaBHEHHI B NEpBOil ¥ BTOPOH CTENEHH C ABYMS
LEJIBIX YuCIIax HEM3BECTHBIMHU B IIEJIBIX YUCIIAX.
Ypok 00001IeHS 2
U CUCTEeMaTU3aluH
3HAHUU
KoHTtponbHas 1
paborta Ne 1
I'nasa III. 24 BbINonHATE 1e71€eHne YroiKoM (UM 10
MHoro41eHsl. cxeMme ['opHepa) MHOTOUJIEHA.
PackiaapiBaTh MHOTOYJIEH HA MHOXKHUTEIH.
Auredpanyeckue
YPaBHeHHUs OneHuBaTh YMCIIO KOPHEN LIEJIOT0
1 5 anreOpanvyeckoro ypaBHeHus (He BbILIe
MHoOroujieHs! oT .
OTOTICHBL O 4yeTBEPTOU cTenenn). Onpenensirb
OJIHOTO .
KpaTHOCTb KOPHEW MHOTOUJIEHA (HE BBIIIE
HEPEMEHHOT .
CPEMEHHOTO yeTBEpTOi creneHu). Micnonb30BaTth ymMeHue
JIEIIUTh MHOTOYJIEHBI C OCTATKOM JJIsI
BBIJICJICHUSI TIEJION YacTH alNreOpanyeckon
npo6u. [IpuMeHaTh pa3auyHble TPUEMBI
pELIEeHUs HENbIX
2 Cxema ['opuepa 1
anreOpanvecKnx ypaBHEHUH (HE BbIIIE
3 Muorounen P(x) u | 1 .
4eTBEPTOM CTEMEHN): MOA00P LEbIX
€ro KOpEeHb. .
KOpHEW; pa3ioKEeHNE Ha MHOKUTEIH
Teopema bezy n
(BKJIHOYAst METOJ HEOTIPEEIIEHHBIX
4 Anre6pandeckoe 1 KO3 PHIIMEHTOB); MOHIKEHHE CTETIECHU;
ypaBHEHHe. MOJICTAaHOBKA (3aMeHa MEepEMEHHOMN ).
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Cnencreus u3
Teopemsl besy

Haxonuts 4ynciaoBble MPOMEXKYTKH,
coJiepKalie KOpHU alre0pandeckux
ypaBHeHH. CoueraTh TOUHBIE U

5 Pemenne 3 ) npUOIKEHHBIE METOIBI ISl PEIICHHUS
anre6p quUeCKHX BOIIPOCOB O YMCJIE KOPHEHN ypaBHEHHUs (Ha
ypaBHEHUU
Pa3IoKEHUEM Ha otpeske). [IpuMeHsTh pa3ianuHble CBONCTBA
MHOHUTENN pELIEHHS CUCTEM YPAaBHEHUM, COAEPKALIUX

YpaBHEHUS CTEIIEHU BBIIIE

6 Cummerpuueckue | 3 -

MHOTO4WICHBI BTOPOM, JUIsl peleHus 3a1ad. Bo3BoauTh
JIBYYIEH B HATYPaJIbHYIO CTEIICHb.

! Muorowienst 0T 2 ) [Tonw3ysce TpeyronpsaukoM [lackans,
HCCKOJIbKHIX HaxO0JIUTh OMHOMHUAIBHBIC KOI(DPUITUEHTHI.
MTepEMEHHBIX Pewate TekcToBBIE 3az[auq1/1 C IOMOILBIO

COCTaBJICHUS] YPAaBHEHUH, HHTEPIIPETUPYS

8 Dopmyiibl 2 - pe3ynbTaT C Y4ETOM OIPAHUYECHHUM YCIOBUS
COKPaIEHHOTO 3a7a4n
YMHOXKCHHS IS
CTapIIUX CTEIEHEH.
bunom Herorona

9 Cucremsr 4 -

YpaBHEHUU

Ypok 0600meHus | 2 -

U CUCTEeMaTu3aluu

3HAHUU

KonTponbHas 1 -

pabota Ne 2
I'naBa IV. Crenenn 14 11 Haxonuts cymmy GeckoHeuHO yObIBarolei

. reomeTpuyeckou nporpeccuu. [lepesoaurs

¢ 1efiCTBUTEIbHBIM GecKoHEUHYIO

noKasareJjiemMm

HEPUOJINYECKYIO IPOOb B OOBIKHOBEHHYIO

1 JlelicTBUTENbHBIC 1 1

npoOb. [IpuBoAUTH IpUMEPHI (1aBaTh
e onpezeneHue) apupMeTHIecKuX KopHen

2 BeCKOHETHO 2 2 HaTypajabHOM cTeneHu. [1osScHATh Ha
yObIBAIOIAS pUMepax MOHATHE CTENEHH C JTI0O0BIM
reomerputeckai JIEMCTBUTENIbHBIM MTOKa3aTeneM. [I[puMeHaTsb
fiporpeccus MpaBUJIa IEVCTBUM C paJlUKaJIaMU,

3 e EE 3 BBIPOKECHHUSIMH CO CTETICHSIMU C
KOpPEHb paEII/IOHaJ'II:HBIM nmokazatesieM (JTF00bIM
HATYDATBHOI JIEHCTBUTEIILHBIM TTOKA3aTEIIEM )

CTencHn MIPU BBIYUCIIEHUSAX U TIPEOOPA30BAHUIX
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4 Creness ¢ 5 3 BBIpOKEHHH. J{oKa3bIBaTh TOKIECTBA,
palnroHAIBHBIM U coJiep Kallie KOpeHb HaTypalbHOM CTENeHN
e CTBUTENEHBIM U CTENICHH C JIFOOBIM JICHCTBUTEIHHBIM
MoKa3aTessIMH nokasareseM, IPUMEHsIS pa3JIndHbIe
crocoOsl. [IpumeHsTs yMeHus
Ypox obobmenns | 2 1 peoOpa30BbIBATh BIPAXKEHUS U
1 CHCTUeMaTmaHHH JIOKa3bIBaTh TOXKJECTBA IIPU PELICHUH 3a/1a4
3SHAHHH HIOBBIIIEHHON CJI0KHOCTH
KoHntponbHas 1 1
pabora Ne3
I'naBa V. Crenennast 20 16 ITo rpadukam creneHHbIX GyHKIUH (B
$yHKuus 3aBUCUMOCTH OT ITOKa3aTesl CTEIICHN)
OIUCBIBATH UX CBOWCTBA (MOHOTOHHOCTb,
1 Crenennas 3 3 OrPaHUYEHHOCTh, YETHOCTD, HEUETHOCTb).
byHK1M, €€
CBOMCTBA U Irpaduk CTpouTh CXeMaTHICCKU rpauK CTCTICHHON
(GyHKLIMU B 3aBUCUMOCTHU OT
2 Bsammeo 3 2 NPUHAJIEKHOCTH IT0Ka3aTelIs CTeNeH! (B
3 obpaTHEIe aHAJMTUYECKOH 3aIMCH paccMaTpUBaeMOil
byHKIHH.
(GYyHKLNHN) K OTHOMY M3 pacCMaTPUBAEMBIX
CnosxHas QyHKuns YHCIOBBIX MHOXKECTB (IIPH MTOKa3aTeNsaX,
2 Tlpobro-nnacimas | 1 1 anHaz[nemamlfx MHOXECTBY LIEJIbIX YHCEII,
dbyHKIHS IpHU JTIOOBIX ,Z[eI/ICTBI/IT?J'IBHbIX roKa3aTessix)
U TIEPEUUCIIAT €€ CBOWCTBA
5 PaBHOCuUNBbHBIE 3 2
yPABHEHHA U Onpeﬂenﬂfb, ABIISETCS M (PYHKIIHS )
HEpABCHCTBA oOpatumoit. CTpouTh rpaduk CI0KHON
GyHKIIMH, TpOOHO-pallMOHAIIBHON (PYHKIIMH
6 Uppaunonansueie | 4 4 AJIEMEHTAPHBIMU METOJAMHU.
ypaBHEHHS
[TpuBOANTE MPUMEPHI CTETIEHHBIX (PYHKIIHIA
7 Wpparmonansabie | 3 - (3a1aHHBIX ¢ TOMOUIBbIO (POPMYJIIBI UITH
HEpaBEHCTBA rpaduka), 00Ja1ar0NINX 3aJaHHBIMU
cBOIcTBaMM (HapUMep, OrPaHUYEHHOCTH).
Ypok obobmenns | 2 2 PasbACHATE CMBICTT TIEPEYUCIIEHHBIX
1 cucTeMaTn3annu CBOMCTB. AHAIIM3UPOBATH TIOBEICHHE
3HaHNH GyHKIMI Ha Pa3IMYHBIX y4acTKax 00JacTH
Kontponbras 1 1 OTpeieNIeHus], CPaBHUBATh cxopocTH
pa6ora Ne 4 BO3pacTaHus (yObIBaHUS) (QYHKIIMHA.

DopMyIUPOBATH ONPEICITICHUS
MEPEYUCIICHHBIX CBOWCTB.

Pacrnio3HaBaTh paBHOCUIIbHBIE
npeoOpa3oBaHus, IpeodpazoBaHus,
NPUBOIAIINE K YPABHEHUIO-CIIEICTBUIO.

Pemars npocreiinye nppanuoHaabHble
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ypaBHEHUs, UPPALMOHATIbHbIC HEPABEHCTBA
U UX cuctembl. Pacrio3HaBate rpaguku u
CTPOUTH TpaUKH CTENCHHBIX (QYHKIINH,
UCTIONB3YS TPadonoCTpOUTENH,

U3y4aTh CBOMCTBA QYHKIMI 1O UX
rpadpukam. PopMyIHpOBaTH TUIIOTE3HI O
KOJIMYECTBE KOPHEN YPaBHEHU,
COJepXKAIUX CTeTIeHHbIE (PYHKLIUH, U

MPOBEPSATH MX. BHIMOIHATH MpeoOpa3zoBaHms
rpaUKOB CTENEHHBIX

(byHKIMN: TapaJIenbHbIH EPeHoc,
pacTshKeHue.

I'naBa VI.
Iloka3aTeabHas
byHxkuus

18

14

1

IToka3arenpHas

byHK1M, €€
CBOWCTBA U TpapuK

IToka3arenbHble
YpaBHEHUS

IToka3arenpHble
HEpaBEHCTBA

Cucremsl
ITOKa3aTeJIbHBIX
YpaBHEHUU U
HEPaBEHCTB

Ypok 060011eHus
U CHCTEMAaTHU3aIUH
3HAaHUU

KonTponbHas
pabota No5

[To rpadukam nmokazaTenbHON (HYHKIUA
OIIHCHIBATH €€ CBOMCTBA (MOHOTOHHOCTD,
OrpaHn4eHHOCTh). [IpuBOANTE pUMEpHI
noKa3aTeabHON QPYHKIUH (33TaHHOM ¢
MOMOIIBIO (hOPMYIIBI WU Tpaduka),
obnaiaronieit 3aJaHHBIMU CBOMCTBAMH
(Hampumep, orpaHUYeHHOCTH). Pa3bsicHATD
CMBICTT IEPEYHCICHHBIX CBOMCTB.
AHanM3upoBaTh MoBeIeHUE (PYHKIHMIA Ha
Pa3IMYHBIX ydacTKax 00JiacTu
OTIpENIeJICHNs], CPABHUBATH CKOPOCTH
Bo3pacTanus (yObIBaHUS) ()YHKIIHIA.
®opmynupoBaTh ONpeAeICHUs
IIEPEUYUCIICHHBIX CBOUCTB. Pemarh
poCTelIIne NoKa3aTeabHble YpaBHEHMUS,

HEPABEHCTBA U UX CUCTEMBI. Pemare
MIOKa3aTelbHbIE YPAaBHEHUS METOAAMU
pas3yIoKeHUs] HA MHOXKHTENH, CIIOCOO0OM
3aMEHBI HEU3BECTHOI'O, C UCIIOJIb30BAaHUEM
CBOMCTB (DYHKIIMH, pelIaTh YpaBHEHMUS,
CBOJISIIIIMECS K KBaJIpaTHbIM,
UppaluoHaIbHBIM. Permars nokaszareiabHbie
YpaBHEHHUS, TPUMEHSISI pa3IMUHbIe METO/IbI.
PacnioznaBath rpaduku u cTpouTh rpaduk
NoKa3aTeabHON (PYHKIINH, UCTIONb3YS
rpadoroCTpoOUTEN, U3y4aTh CBONCTBA
¢bynkuuu no rpadguxkam. @opMyIupoBaTh
TUITOTE3bI O KOJMYECTBE KOPHEN YPaBHEHHUI,
coJieprKalliX MOKa3aTelbHYI0 (QYHKLIHUIO, U
MIPOBEPSATH UX. BBIMOIHATH peoOpa3zoBaHus
rpaduka nokasaTenbHON QyHKINU:
NapaJuIeIbHBIN IEPEHOC, PACTSHKEHNE

21




(cxatue) BIOJIb OCH OpJIMHAT (ITOCTpOEHUE
rpaMKOB ¢ MOJYJISIMH, IOCTPOCHHE
rpaduka oopaTHol QyHKIUN). [IpumMeHsITH
CBOICTBA MMOKA3aTEIbHON (DYHKIIMK TIPU
pELIEHNU IPUKIIAJHBIX 33/1a4 U 3a/1a4
MTOBBIIIEHHOU

CJIOXKHOCTH.

I'nasa VII.
Jlorapudmuueckasn

DyHKUMA

24

20

1 Jlorapudmsr

2 CgoiicTBa
norapu(MoB

3 JlecsaTuynbic 1
HaTypaJbHbIC

JorapudMel.
dopmyia
nepexoja

4 Jlorapudpmuueckas

byHk1M, €€

CBOMCTBA U rpaduK

5 Jlorapudgmuueckue

ypaBHEHUS

6 Jlorapugmuueckue

HCPAaBCHCTBA

3HAHUH

Ypok 060011eHus
U CHCTEMAaTHU3aIUH

KonTponbHas
pabota Ne6

BeimonusaTe npocreiimme npeodpazoBaHus
Jorapu(pMHUUECKUX BBIPAKEHUH C
HCIOJIb30BAaHUEM CBOMCTB JIOTapH(PMOB, C
nomoIukko popmyn nepexona. Ilo rpapuky
JorapupmMuueckoi (PyHKIMU ONUCHIBATH €€
CBOMCTBA (MOHOTOHHOCTB,
orpaHu4eHHocTh). [IpuBoaNTE MpUMeEpHI
JorapupmMuuecKoi GyHKINHU (3a1aHHOH C
MOMOIIBIO (hOPMYITBI HITH Tpaduka),

obnaaronieit 3aJaHHBIMU CBOMCTBAMH
(Hanmpumep, orpaHUYEHHOCTH). Pa3biacHATH
CMBICJI TIEPEYNCIICHHBIX CBOMCTB.
AHanM3upoBaTh MoBeIeHNE QYHKITHN Ha
Pa3IMYHbIX y4yacTKax 00JacTu
ompezeNieHus, CPaBHUBATh CKOPOCTHU
Bo3pactanus (yObiBaHUs) (PYHKIUH.
dopMyIHpOBaTh OMPeIeTICHHS
IIEPEUYMCIICHHBIX CBOUCTB. Permars
npocreiimue gorapuMuyecKkue ypaBHEHHS,
norapu(MHUEeCKue HEPABEHCTBA U UX
cucreMsbl. Pemats nmorapudmudeckue
yYpaBHEHUS Pa3TUYHBIMH METOAMHU.

Pacnio3znaBaTh rpaduky U CTPOUTH Ipaduk
Jorapu@mMuuecKkoi GyHKIUH, UCIIOJIb3YS
rpadornocTpouTenu, n3y4aTh CBOMCTBA
¢byHkuuu no rpaduxam, GopMyIHpOBaTh
TUIIOTE3BI O KOJIMYECTBE KOPHEH ypaBHEHHUH,
coJiepKaliX JorapupMUIecKkyro QyHKIHIO,
U TIPOBEPSATH UX. BBIMONHAT
npeoOpa3zoBanus rpaduxa
jorapupmMuUecKoi GyHKINH:
napaJuIeNbHBIN IEPeHOC, pacTsHKEHNE
(cxatue) BIOJIb OCH OpJIMHAT (TTOCTpOEHUE
rpauKoB ¢ MOAYISIMH, TIOCTPOCHHE
rpaduka oopaTHol QpyHKIUN). [IpumMeHsTH
CBOIicTBA JIorapu(PMUIEecKoi PyHKIIUH MTPH
peLIeHUH PUKIIAJHBIX 3a/1a4 U 337134
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HOBBIIIEHHON CIIOKHOCTH.

I'nasa VIII.
Tpuronomerpuyeckue

hopmyibi

31

20

1

Pannannas mepa
yria

[ToBOpOT TOUKHK
BOKPYT Hayana
KOOpJUHAT

Onpenenenne
CHUHYyCa, KOCHHYCa
Y TAHTEHCa yIJia

3HaKU CHHYCa,
KOCHHYCA U
TaHIeHca

3aBUCUMOCTh
MEXy CUHYCOM,
KOCHHYCOM H
TaHISHCOM OJHOI0
U TOTO K€ yTIJia

Tpuronomerpuuec
KM€ TOXKAECTBA

CuHyc, KOCUHYC U
TaHTEHC

yIJIOB a U —a

Dopmyisl
CJI0KEHUS

CuHyc, KOCUHYC U
TaHTEHC

JIBOMHOTO yria

10

Dopmyisl
IIPUBEICHUS

11

CymMa U pa3HOCTb
CHHYCOB.

CymMa U pa3HOCTb
KOCHHYCOB

[TepeBoaNTh TpalyCHYIO MEPY B
paauaHHyio ¥ oopatHo. Haxonuth Ha
OKPYXHOCTH I10JI0’KEHUE TOUKH,
COOTBETCTBYIOLICH JAHHOMY
JICUCTBUTEIILHOMY YHUCITY.

HaxoauTek 3HaKku 3HaU€HUH CHUHYCA,
KOCHHYCa, TAHI'€HCA YUCJIA.

BBIABIIATH 3aBUCUMOCTD MEK/ly CHHYCOM,
KOCHUHYCOM, TAHT€HCOM OJHOTO U TOTO K€
yria. [IpumMeHaTs JaHHbBIE 3aBUCUMOCTH IS
JI0Ka3aTeJIbCTBA TOXKIECTBA, B YACTHOCTH HA
ONpEAECIEHHBIX MHOXKECTBAX.

[TpumensITh Ipu MpeoOpa3zoBaHUAgX U
BBIYHCIICHHUSIX (DOPMYIIBI CBSI3U
TPUTOHOMETPUYCCKHUX (PYHKIIHHA YTIIOB 2 U —
a, popmynbl crioxenus, GopMyIIbl

JIBOMHBIX U MOJOBUHHBIX YTI0B, POPMYIIBI
npuBeACHUA, (POPMYIIbI CYMMBI U Pa3HOCTH
CHHYCOB, CYMMBI U Pa3HOCTU KOCUHYCOB,
IIPOU3BECHUS CUHYCOB

H KOCHUHYCOB.

Jloka3pIBaTh TOX/1€CTBA, IPUMEHSS
pa3IMyYHbIe METO/IbI, UCIIOJIb3YS BCE
u3yueHHble Gpopmyibl. [IpumensaTs Bee
U3y4eHHbIE CBOICTBA U (OPMYIIBI IPU
peLIeHUH MPUKIIAJIHBIX 3a/1a4 U 337134
MOBBILIEHHON CII0KHOCTH

23




12 | IlpousBencHue 2 -
CHUHYCOB U
KOCHUHYCOB
Ypok 0600menus | 3 1
Y CHUCTeMaTH3alluN
3HAHUU
KoHntposbHas 1 1
pabota Ne7
I'naBa IX. 30 15 HaxoauTh apkcuHyc, apKKOCUHYC,
Tpuronomerpuveckue APKTAHT€HC JCMCTBUTENBHOTO YUCIIA,
rpaMOTHO (GOPMYIUPYS OTpEIeIICHHUE.
YPaBHEHUSA
[IprMeHsATh CBOMCTBA ApKCUHYCA,
1 Ypashetne cos x = | 3 3 ApKKOCUHYCA, apKTaHT€HCA YHCIIA.
a [TpumMeHaTs GopMyIIbI AT HAXO0KICHUS
) Vpasuenue sin x = | 3 3 KOpHEeH ypaBHEHHUH COs X = a, Sin X = a,
a tg X = a. PemaTte TpuroHomMeTpuuecKue
3 VpasHenme tg X = a | 3 2 ypaBHEHUS: TUHEUHBIE OTHOCUTEIIHLHO
CUHYca, KOCHHYCA, TAHI'€HCa yria (4ucina),
4 Tpuronomerpuuec | 5 3 CBOJSIIMECS K KBAAPATHBIM U APYTHUM
KHE YpaBHEHUS,
anredpanvyeckuM ypaBHEHHUSIM MOCIIE
CBOJISAIIHNECS K
3aMEHbI HEM3BECTHOT'O, CBOASIINECS K
anreOpanvdecKuM. y
MPOCTEUIIIUM TPUTOHOMETPUUECKUM
OnHopoaHbie
YPaBHEHUSAM IOCJIE PAa3I0KEHUS Ha
ypaBHEHUS
MHOXXUTENH. PemaTte ogqHOpOHbIE (TIEpBOM
5 MeTo1pI 3aMEHBI 5 1 N HOPOA (nep
Y BTOPOM CTeNeHn) ypaBHEHUS
HEHU3BECTHOTO U
OTHOCHUTEJIbHO CUHYCA U KOCUHYCA, a TAKKE
pa30KEeHUs HA
CBOJIAIIMECS K OJTHOPOJHBIM YPABHEHUSIM.
MHO>KUTEJIN. U FIHOPO yp
Hcnoas30BaTh METO BCIIOMOTaTEILHOTO
6 Metox onteHku 2 1 yria. [IpumMeHsaTs MeToa peaBapruTEIbHOM
JIEBOM U IIPABOU OLICHKH JIEBON
yacTen . .
Y TIpaBOil yacTel ypaBHEHUsS. Y METh
TPUTOHOMETPUYECK
- MIPUMEHATHh HECKOJIBKO METOJIOB TIPH
perieHnu ypaBHeHus. Pemats HecoKHbIe
ypaBHCHI/Iﬁ CUCTEMBI TPUTOHOMETPUUCCKHUX
7 CHCTEMBI 3 - ypaBHEHUH. Pemats TpUroHOMEeTpUYECKHE
TPUTOHOMETPUYECK HCPAaBCHCTBA C MTOMOIIBIO SIMHUIHOM
X OKPYKHOCTH.
yYpaBHEHUN
8 Tpuronomerpuuec | 2 -
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KHNE HCPABCHCTBA

Ypoxk 060061IeHus 2
M CUCTEMATHU3AINHU
3HAHUN

KonTtponbHas 1
pabota Ne8

HTorosoe noBropeHue

10

T'eomempus

/o

Haumenosanue
pazoena, membi

Kon-60
uacos,
omeeoenHnoe Ha
uzyuenue
paszoena, memwl
(y2nyo.aennoiit

YPO6eHb)

Kon-60
uacos,
omeeoenHoe Ha
uzyuenue
paszoena,
memuvl(6azoenlil

YPO6eHb)

OcHognbie 6u0bl yueOHOl
desimenbHoCmu

10 kiacce

HeKOTopre CBCACHHUA U3
IJIAHUMETPHH

12

1

VYTIibl ¥ OTpE3KH,
CBSA3aHHBIE C
OKPY>KHOCTBIO

dopMynHMpoBaTh U JOKA3HIBATH
TEOpPEMBI 00 yriie MEeXIy
KacaTelIbHOW U XOpAoi, 00 OTpe3Kax
MEPECEKAIOIIMNXCS XOP/I, BBIBOJUTH
(bopMyITBI TSI BBIYMCIIEHUS YTIIOB
MEXy ITBYMSI TTEPECEKAIOITIMUCS
XOpJlaMU, MEXIY JTBYMS CEKYIITUMHU,
MIPOBEICHHBIMU U3 OJTHOM TOUYKH,
(bopMyITUpPOBaTh U I0KA3bIBATh
YTBEPKJIEHHS O CBOMCTBAX U
MPU3HAKAX BOIMCAHHOTO U
OMHUCAHHOTO YEThIPEXYTOJIbHUKOB,
pemarh 3aJa4M ¢ UCIOJIb30BAHUEM
M3YYEHHBIX TEOpeM U (PopMyIL.

Pemenue
TPEYTroJIbHUKOB

BriBoguTh (hOpMyITbI, BEIpaXKaroIIne
MeJuaHy U OUCCEKTPUCY
TPEYTOJIbHUKA YEPE3 €r0 CTOPOHBI, a
TaKkXe pa3InyHbIie (HOPMYIIbI
IJIOIIAJAN TPEYrOJIbHUKA,
(dbopMynupoBaTh U JOKA3bIBAThH
YTBEPKACHHS 00 OKPYKHOCTH U
NnpsAMoN Disiepa, pemarh 3a/1a4u,
WCIIONTB3Ys BBIBEJEHHBIE (POPMYITHI

Teopema Menenast u
Yepnl

DopMyJIUPOBATH U JOKA3bIBAThH
TeopeMbl MeHenast 1 UeBbl 1
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MCIIOJIb30BaTh UX IMPH PEIICHUH 3a]a4
4 | Dmanc, runepbona u 2 - ®opMyIMpOBaTh ONPENETICHUS
napaboia AIUIMIICA, TUTIEPOOITBI U TapaboIbl,
BBIBOJHMTH UX KAHOHUYECKHE
YpaBHEHHUS U U300paxaTb 3T KPUBBIE
Ha PUCYHKE
BBenenue 3 3 [lepeuucnsatb ocHOBHbIE GUTYPHI B
1 | Ilpenmer 1 1 pocTpaHcTBe, GOPMYyIUPOBATH TPU
2 | cTepeoMeTpun aKCHOMBI 00 MX B3aUMHOM
AKCHOMBI PAacIoNIOKEHUH U MILTIOCTPHPOBATH
CTepEOMETPUH 3TH aKCHOMBI IPUMEPaMHU U3
OKpY’Karole 00CTaHOBKU
3 | Hekoropslie 2 2 dopMyIHpOBaTh U JOKA3hIBATH
CIIEJICTBUS U3 aKCHOM TEOpEMY O TUIOCKOCTH, MIPOXOISIICH
yepes MPsIMYIO U He JIeXKAIIylo Ha Hel
TOYKY, U TEOPEMY IJIOCKOCTH,
IIPOXOASAIIEH Uepes3 1Be
MepECceKaroIINecs MPsMbIe
I'naga |. 16 16 dopMyIHpOBaTh ONpeIeICHUE
IMapaienbHOCTH napajuiebHbIX IPSIMbIX B
NPSIMBIX U II0CKOCTEl POCTpaHCcTBE, GOPMYIHUPOBATH U
4 | IlapannenbHble 4 4 JTIOKA3bIBaTh TEOPEMBI O
IpsIMbIC B MapauIeIbHBIX IPSAMBIX, OOBSCHSTH,
MIPOCTPAHCTBE KaKH1e BO3MOXHBI CITy4al B3aHMHOTO
5 | [NapannensHOCTH TpEX PAacIIONIOKEHHSI IPSIMOM | TUIOCKOCTH
MPSIMBIX B IIPOCTPAHCTBE, U IPUBOJIUTH
6 | [TapanmnensHOCTH WLTIOCTPUPYIOIINE TIPUMEPHI U3
MPSAMOU U TUIOCKOCTH OKpYXaroImiei 00CTaHOBKH,
(bopMyIHMpOBaTH OIpeIeeHue
napaieNbHbIX MPSIMOM U MJIIOCKOCTH,
(bopMynHMpoBaTh U JOKa3bIBATh
YTBEPXKJIEHHSI O NMapauIeIbHOCTH
NPSIMOM 1 TUTOCKOCTH, PelIaTh 3a1aqu
Ha BBIYMCIICHUE U JIOKA3aTeIbCTBO,
CBSI3aHHBIE CO B3AaUMHBIM
PacIoJIOKEHUEM IIPSIMOM U
IUIOCKOCTH.
7 | CkpemuBaronyecs 4 4 OOBACHATDH, KaKHe BO3MOXKHBI CIy4an
npsiMble B3aMMHOTO PACIIONIOKEHHS IBYX
8 | Yrasic NPSIMBIX B TIPOCTPAHCTBE, U
COHATPaBJICHHBIMA MIPUBOIUTH WILTIOCTPHPYIOIITHE
9 | croponamu npuMepsbl, HOpMYyITHPOBATH

Yron mexny
MPSIMBIMH

OIpeIETICHNE CKPEUIIUBAIOIINXCSA
IIPSIMBIX, U TEOPEMY O IIIIOCKOCTH,
MPOXOIAILEH Yepe3 OIHY U3
CKPEIIMBAIOIINXCS TPSAMBIX U
HapajuIeIbHON APYroM IpsIMOH,
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OOBSICHATB, KaKue J1Ba Jiyda
Ha3bIBAIOTCSl COHANPABICHHBIMH,
(bopMyIUpoBaTh U JOKA3bIBAThH
TeopeMy 00 yriax ¢
COHANpPAaBJICHHBIMUA CTOPOHAMH,
OOBSICHATB, UTO HA3bIBAETCS YIIIOM
MEX]y NepeCceKaroIUMUCS NPSIMBIM U
YIJIOM MEXAY CKpPEIIUBAIOLMMUCS
HPSMBIMHU, PEIIaTh 33/1a4M Ha
BBIYUCIICHHUE U JI0KA3aTEIIbCTBO,
CBSI3aHHBIE C B3aMMHBIM
pAacIioIoKEHUEM JBYX MPSMBIX U
YIIJIOM MEXAY HUMHU.

KontponbHas padota 1 1

Nel

10 | IMapamrenbHbIE 2 2 dopMyIHpoBaTh ONpeAeIeHUE
TUIOCKOCTH napajuIeNIbHBIX TIOCKOCTEH,

11 | CroiicTBa (GbopMyIupoBaTh U AOKA3bIBATH
napaiebHBIX YTBEPXKICHHSI O PU3HAKaX U
IIJIOCKOCTEN CBOMCTBAX NapaJljIeIbHBIX

IUIOCKOCTEH, NCII0Ib30BATh 3TH
YTBEPXKICHUSI IIPU PELICHUH 33134
12 | Terparap 5 5 OObscHATD, Kakas Qurypa
13 | [Mapamenenunen Ha3bIBAETCS TETPA3IPOM U Kakasi
14 | 3agauu Ha IapaJuIeIeuIIeIOM, II0Ka3bIBaTh Ha
MOCTPOCHHE CEUCHHM YepTekKax U MOACISAX UX DIIEMEHTHI,
n300paxarb 3T QUTYpbI Ha
PHCYHKaX, HJUTFOCTPHPOBATH C UX
MOMOIIBIO CIIyYyau B3aUMHOTO
PAacIoNIOKEHUs IPSAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE,
(bopMynHMpOoBaTh U JOKa3bIBATh
YTBEPKJICHHS O CBOMCTBAX
napajuiesenumnea, O0bsICHATh, YTO
Ha3bIBACTCS CEYCHUEM TETPadIpa,
pemaTh 3aa41 Ha MOCTPOSHHE
CeueHUs TeTpaszipa u
napajiesienumnea Ha YepTexe.

KonrponbHas pabora 1 1

Ne2

I'nasa Il. 17 17 @opMyIHpOBATH ONIPENEIICHNE

[epnenauKyJIsipHOCTH NEePIEHINKYISPHBIX IPSIMBIX B

NPSIMBIX H IJI0CKOCTE# POCTpPaHCTBE, POPMYIINPOBATH H

15 | [lepnenaukynsapHbIe 5 5 JIOKa3bIBaTh JIEMMY O
IpsIMbIE B NEePIEHANKYIIPHOCTH JBYX MPSIMBIX
MIPOCTPAHCTBE K TpeTheil, (hopMyIMpoBaTh

16 | [MapamienbHble OIpeieNIEHNE TIPSIMOH,
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IpsIMBIE,
MIEPIEHIUKYIISIPHBIE K

MEPNEHANKYJISIPHON IIIOCKOCTH, U
IIPOBOAUTDH UIUTFOCTPUPYIOLINE

TUIOCKOCTH IPUMEPBI U3 OKPY>KaIOLIeH
17 | Ilpusnax 00CTaHOBKH, GOPMYIIUPOBATH U
NEePIEeHAUKYISIPHOCTH JTOKa3bIBaTh TEOPEMBI O CBSI3U MEXKIY
MPSIMOM U TUIOCKOCTH MapajuIeTbHOCTBIO MPSMBIX U X
18 | Teopema o npsmoii, MEPIEeHIUKYIAPHOCTHIO K MIIOCKOCTH,
MEPIEeHIUKYIAPHON K TEOPEMY BBIPAKAIOIILYIO
IJIOCKOCTH NEPIEeHIUKYIIPHOCTH IPSIMON U
IUIOCKOCTH, U TEOPEMY O
CYIIECTBOBAaHUU €IMHCTBEHHOCTH
IPSMOM U TUIOCKOCTH, PelIaTh 3aauu
Ha BBIYMCIICHUE U JJOKA3aTeIbCTBO,
CBSI3aHHBIE C MEPIEHIUKYIISIPHOCTHIO
MPSIMON U TUIOCKOCTH.
19 | PaccrosHue OT TOUKHU OOBACHATH, YTO TAKOE
710 TUIOCKOCTH MEPICHIUKYIISAP U HaKIIOHHAs K
20 | Teopema OT Tpex MJIOCKOCTH, YTO Ha3BIBACTCS
MEPIEHINKYISAPAX MPOEKIMEN HAKIOHHOM, YTO
21 | Yrom Mexay npsMoi HA3bIBAETCS PACCTOSIHUEM: OT TOYKHU
Y TUTOCKOCTBIO JI0 TUIOCKOCTH, MEXKILY
napauieNbHBIMU IJIOCKOCTSIMH,
MEXy MapajieIbHBIMU IPSIMON U
MJIOCKOCTBIO, MEXKTY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMH,
(bopMyIUpOBaTh U I0KA3bIBATh
TEOpeMY O TpeX MEePIECHANKYIAPax 1
MPUMEHSTH €€ TIPU PEIIeHUH 3a/1a4,
OOBSICHATB ,4TO TAaKOE OPTOTOHAIIbHAS
MPOEKIUS TOUYKU Ha MIOCKOCTh, U
JTIOKa3bIBaTh, YTO MPOEKIMEN MPSIMON
Ha MJIOCKOCTb, HE MePIEeHANKYISIPHON
K OTOH IIPSIMOM, ABJISETCS IpsMas,
OOBSICHATD, UTO HA3bIBAETCS YTIIOM
MEXK1y IPSMOU U TNIOCKOCTBIO U
KaKAM CBOMCTBOM OH 00/1aIa€eT,
OOBSICHATB, UTO TAKOE IIEHTPAIbHAS
MPOEKINS TOYKH Ha MIIOCKOCTb.
22 | JIByrpaHHBbIii yroa OOBscHATD, Kakas purypa
23 | [Ipusnak HA3BIBAETCS IBYTPAHHBIM YTJIOM U
NEePIEeHAUKYIIPHOCTH KaK OH U3MepsIeTCs, I0Ka3bIBaTh, YTO
IBYX IJIOCKOCTEH BCE JIBYTPAHHBIC YTIIBI PaBHBI IPYT
24 | TIpsIMOYTOJIBHBIH JIPYTy, OOBSICHATH, YTO TAKOE Yol
napasuiesenumnesa MEXy TIePECeKAIOIIUMUCS
25 | TpexrpaHHBIi yroi TUTOCKOCTSIMH M B KaKUX Ipe/esiax OH
26 | MHOTOTpaHHBIN YOI usmMepsercs, GopmMynrpoBaTh

OnpeACIICHUEC B3aUMHO
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NEPIEHIUKYIPHBIX IUIOCKOCTEH,
(dbopMynHUpoBaTh U JOKA3bIBAThH
TEOpEMy O MpU3HAKE
NEPIEHIUKYJIIPHOCTU ABYX
IJIOCKOCTEH, O0OBICHATH, KAKOU
HapauleJIeIUIE] Ha3bIBACTCs
PSMOYTOJIbHBIM, (POPMYIUPOBATH U
JIOKa3bIBaTh YTBEPKICHUS O €r0
CBOWCTBaX, OOBSICHATH, KaKasl
(burypanaspIBaeTCIMHOT OT PAHHBIM
YIJIOM U KaK Ha3bIBAIOTCS €r0
3JIEMEHTBI, KAKOM MHOTOI'PaHHBIN
YrOJI Ha3bIBA€TCS BBIITYKJIBIM,
(bopMynupoBaTh U JOKA3bIBATh
YTBEPKACHUS O TOM, YTO KaXJIbIi
IUIOCKUH yroJl TPEXTPAHHOIO yria
MEHBUIE CYMMBI ABYX JAPYTUX
IUIOCKHX YIJIOB, U TEOPEMY O CYMME
IUIOCKHX YIJIOB BBIMYKIIOTO
MHOT'OTPaHHOIO yrJja, pemar 3aja4u
Ha BBIYUCIIEHUE U JI0KA3aTEJIbCTBO C
HCII0JIb30BAaHUEM TEOPEM O
NEPIEHIUKYJIIPHOCTH IIPSIMBIX U
IUIOCKOCTEM, a TakK K€ 3a/la4u Ha
IIOCTPOCHUE CEUECHUN
IIPSIMOYTOJIBHOTO TIapajuleseuIe1a

Ha YepTexe
KontponbHas padota 1 1
Ne3

I'nasa I11. 14 14 OOBsCHATD, Kakas Gpurypa

MHororpaHHUKH Ha3bIBAETCS] MHOTOTPAHHUKOM U KaK

27 | Ilonsarue 4 4 Ha3BIBAIOTCS €T0 DJICMEHTHI, KaKOM
MHOTOTpaHHHUKA MHOT'OI'PaHHHK Ha3bIBaeTCA

28 | 'eomeTpuyeckoe BBIMYKJIBIM, IPUBOJIUTH IPUMEPHI
TEJOo MHOTOTPaHHHUKOB, OOBSICHATH, YTO

29 | Teopema Diinepa TaKoe Te€OMETPUYECKOE TEIO,

30 | [Ipuzma (bopMyITUpOBaTh U I0KA3bIBATh

31 | IlpocTtpaHcTBeHHAs TeopeMy Dilyiepa s BBITYKIIBIX

teopema Iludaropa

MHOT'OI'PaHHHUKOB, OOBSICHATh, KAaKOU
MHOTOI'PaHHHK Ha3bIBACTCS MPU3MOM
U KaK Ha3bIBAIOTCS €€ DJIEMEHTHI,
KaKas IprU3Ma Ha3bIBACTCS MPSIMOH,
HAaKJIOHHOM, PaBUJIbHOM,
n300paxaTh MPU3MbI HA PUCYHKE,
OOBSICHATD, YTO HA3bIBACTCS
TUTOIIA/IBIO0 TIOJTHOM MTOBEPXHOCTH
MPU3MBI, BEIBOJUTH (hOPMYITY
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IUTOIIA T OPTOTOHAJIBHOW MPOEKIIUH
MHOT'OYTOJIbHUKA U JIOKa3bIBaTh
MPOCTPAHCTBEHHYIO TEOPEMY
[Tudaropa, pemars 3agaun Ha
BBIYUCIICHHUE U JI0KA3aTEIIbCTBO,
CBSI3aHHBIE C ITPU3MOM

32
33

34

[Tupamuga
[IpaBunbHas
nupamua

VYceuennas nupamuaa

OOBICHATD, KAKOW MHOTOTPaHHUK
Ha3bIBACTCS MUPAMUJION U KAK
Ha3bIBAKOTCS €€ JIIEMEHTBI, YTO
HA3bIBAETCS IIOIA/IbIO IIOJHOM
MMOBEPXHOCTU MUPAMU/Ibl, O0BICHIThH
Kakasl MUpaMu/ia Ha3bIBACTCA
MPaBUIbHOM, JOKa3bIBaTh
YTBEPKJIEHHE O CBOMCTBAX €€
OOKOBBIX pebep U OOKOBBIX TpaHel 1
TEOopeMy O TUIOIIAIu OOKOBOM
MIOBEPXHOCTHU MTPaBUIIbHOM
MUPaMUJIbI, OOBSICHATh, KaKOU
MHOTOTPaHHUK Ha3bIBACTCS
YCEYEHHOW NMUPAMHUION U KaK
Ha3bIBAKOTCS €€ PJIEMECHTEI,
JIOKa3bIBaTh TEOPEMY O ILIOLIAIN
OOKOBOI1 MOBEPXHOCTH MPABUIIbHOMN
YCEUEHHOU MUPaMHU/IbI, peliaTh
3a/1a4d Ha BBIYUCIICHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C
NUpaMHJIaMU, a TaK ke 3a71a4u Ha
IIOCTPOEHUE CEYEHUH NTUpamMu Ha
yepTexe
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36

37

Cummerpus B
MIPOCTPAHCTBE
IlonsTue
MPaBUIILHOTO
MHOTOTpaHHUKA
DJeMeHThI
CUMMETPUU
MPaBUIILHBIX
MHOT'OTPaHHUKOB

OOBACHATH, KAKHE TOYKH
HA3BIBAIOTCS CUMMETPUYHBIMU
OTHOCHUTEIBHO TOYKH, UTO TAKOE
LEHTP CUMMETPUH (PUTYPBI,
MIPUBOJIUTE TIPUMEPHI QUTYD,
00J1a1a0IINMHU DJIEMEHTAMA
CUMMETPHUH B apXUTEKTypE, TEXHUKE,
MpUPOJIe, OOBACHATH, KAaKOI
MHOT'OTPaHHUK Ha3bIBACTCs
MPAaBUIIbHBIM, JIOKA3bIBaTh, UTO HE
CYILIECTBYET MPABUIBHOIO
MHOT'OTpaHHUKA, TPAHSIMU KOTOPOTO
SIBJISTFOTCSI TTPABUIIbHBIE N-YTOJIBHUKH
pu N>6, OOBICHSITH, KAKHE
CYIIECTBYIOT BUBI TPABUIBHBIX
MHOTOTPAHHUKOB 1 KaKUMHU
JJIeMEHTaMU CUMMETPUU OHU
obOmanarot .Mcnonp30BaTh
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KOMIIBIOTEPHBIE IPOrPAMMBI ITPU
U3y4eHHUH TeMbl «MHOTOrpaHHHKA

KonrponsHas pabora 1 1
N4
3akaunTeabHOE 6 1

NOBTOpPeHHE Kypca
reomerpun 10 kiaacca

Anzebpa u navana mamemamuueckozo ananuza 11 knacc

Ne i/t

HaunmenoBanue
pazzena, TeMbI

Kon-Bo gacos,
OTBEJIEHHOE Ha

HU3Yy4YCHHUC pa3aciia,

OcHOBHBIE BH/IbI YU€OHOH J1EeATENFHOCTH

TEMBI
11 knacc

I'nasa 1. Tpuronomerpuueckue | 19 ITo rpadukam QpyHKIMI ONUCHIBATH UX CBOKWCTBA

pyHKuMu (MOHOTOHHOCTb, OTPAaHUYEHHOCTb, YETHOCTb,

1 Ob6nactb onpeneneHust | 2 HEYETHOCTb, IEPUOJUYHOCTD). [IpruBOIUTH
Y MHOXXECTBO 3HaYEHUH npuMepbl PyHKIUH (3aJaHHBIX C TOMOIIIBIO
TPUTOHOMETPUICCKUX dbopMynel unu rpaduka), 06IagaroIIMx
byHKuni 3aJJaHHBIMM CBOMCTBaMU (Hampumep,

2 YETHOCTH, HEYETHOCTD, | 3 OrpaHUYEHHOCTH).Pa3bsACHATH CMBICT
IIEPUOTUYHOCTh IIEPEYUCIIEHHBIX CBOICTB. M300paxkaTh rpaguku
TPUTOHOMETPUUECKHUX CJIOKHBIX (PYHKIIMH C IOMOIIbIO
byHKIMA rpadormocTpouTtened, OMMChIBaTh KX CBOKWCTBA.

3 CBoiicTBO QpyHKIMH y = | 3 Pemats npocreinie TpPUrOHOMETPUYECKUE
cos X U e€ rpauk HEPaBEHCTBA, UCIOJIb3Ys I'papuK GYHKIUH.

4 CgoiicTBo GyHKIMH y = | 3 Pacrnio3HaBaTh rpaduku TPUrOHOMETPUUYECKUX
sin X u eé rpaduk byHK1MH, rpadguku 00paTHBIX

5 CBoiicTBa 1 2 TPUTOHOMETPUYECKHUX
rpaduku pyHKIHMI ¢byakuumii. [[puMeHsTh 1 T0Ka3bIBaTh CBOMCTBA
y=tgxmy=ctgx 00paTHBIX TPUTOHOMETPUUECKUX (YHKITHH.

6 O6partHbie 3 Crpouts rpaduKu 31€MEHTAPHBIX (PYHKIINH,
TPHTOHOMETPHYCCKUE UCIOJIB3YS TpadornoCTPOUTENN, U3y4aTh CBOWCTBA
dyHKIHH 3JIEMEHTApHBIX QYHKIUN MO UX Tpadukam,

Yok 060611eHNs U 2 (bopMyIHpOBaTh TUIIOTE3bI O KOJIMYECTBE KOPHEH

CHCTEMATH3aIlHH YPaBHEHUH, COJEPKAIIMX DIIEMEHTapHbIE

SHAHMI (byHKLINHU, U TPOBEPATH UX. BHIMOTHATD

KoHTponbHas paboTa 1 npeoOpa3oBaHus rpadUKoOB 3JIE€MEHTAPHBIX

No 1 GyHKIMIA: mapauieIbHBIA TEPEHOC, PaCTsHKEHUE
(cxaTue) BIOJIb OcH opauHAaT. [IpuMeHsTh Apyrue
AIIEMEHTapHbIE CIIOCOOBI MOCTPOEHUS TPapUKOB.

I'nasa II. IIpousBoanas 22 IIpuBOAUTE IPUMEPHI MOHOTOHHOM YHCIIOBOMN

U ¢ reoMeTpHM4YeCKHil CMBICJT IIOCJIE0BATENBHOCTH, UMEIOILIEN TIPEEII.

1 IIpenen 3 BbruncnsaTe npenensl Nocie 0BaTeaIbHOCTEN.
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IOCICa0BATCIBHOCTHU

IIpenen pynkuun

HenpepsiBHOCTB
byHKIIUU

Onpenenenue
MPOU3BOIHOMN

IIpaBuina
Qg depeHIpoBaHUSL

[IpousBoaHas
CTETIeHHON (yHKIIUU

[IpousBogHas
3JIEMEHTAPHBIX

byHKIMHA

I'eomeTpuueckuit
CMBICJI TPOU3BOIHOM

Ypok 06001IeHNS 1
CHUCTEMaTU3AIUH
3HaHHUH

KonrpomnsHast pabora
No 2

BBISCHATS, SBIIAETCA M NTOCIEN0BATEILHOCTD
cxopsmeiics. IlpuBoanTs npumeps! GyHKINH,
ABJISIOINXCS] HETIPEPHIBHBIMH,

MMEIOLINX BEPTUKAIbHYIO, TOPU30HTAIBHYIO
aCHUMIITOTY. 3allUChIBaTh YPAaBHEHHUE KaKIOU U3
3TUX ACUMIOTOT. YMETh 10 rpaduKy QyHKIUH
OIpeCIIATh

IIPOMEXKYTKH HEITPEPBIBHOCTU U TOYKH Pa3phIBa,
€CJIN TaKUEe UMEIOTCS. Y METh JOKa3bIBaTh
HETPEPHIBHOCTH (DYHKITHH.

HaxonuTh yrinoBoit ko3 UIMEHT KacaTenbHOH K
rpaduky QyHKIIUHU B 3aJaHHON Touke. Haxonute
MI'HOBEHHYIO CKOPOCTb JIBUYKEHUS MaTepUaJIbHON
TOYKU. AHAJIM3UPOBATh NIOBEACHNE (PYHKLNH HA
pasIMYHbIX y4acTKax 00JIaCTH ONpeieNeHus,
CpaBHHMBATh CKOPOCTU Bo3pacTaHus (yObIBaHMS)
¢bynkuunii. Haxoaute npous3BogHbIe
aneMeHTapHbIX QpyHkuui. Haxoaute
IIPOU3BOJIHBIE CYMMBbI, IPOU3BECHUS U
YaCTHOTO JIBYX ()YHKIIMMA, TPOU3BOJHYIO CIIOKHOM
dyukun y = f (kx+ b).

OOBACHATH U WIUTFOCTPHPOBATH TIOHSATHE MIpeesia
nocJyea0BarenbHoCTU. [I[puBoAUTE MpUMEpPEI
II0CJIEZI0BATEIBHOCTEN, UMEIOILUX MIPEACI U HE
uMmeromux npenena. [lonp3oBarbes TeopeMoii 0
Ipeiesie MOHOTOHHOW OTpaHMYEHHOU
MOCJI€I0BATEIbHOCTH.

BreiBouTh (hOpMyIIbI ITTUHBI OKPYKHOCTH U
rwionaau kpyra. OOBsCHATH M WIUTFOCTPUPOBATH
MOHSTHE TIpenena

¢ynkuuu B Touke. [IpuBoanTh npumepsl
GbyHKINH, HE UMEIOIUX Npesienia B HEKOTOPOi
TOuKe. Beranciasars npenensl QyHKIMH.
AHanM3upoBaTh MoBeieHUE (PyHKIMM Ha
Pa3IMYHBIX y4acTKax 00JIacTH OIpeieIeHHs.
Haxonute acumMnToThl. BEIYUCHATE NpHUpalieHne
¢yHkun B Touke. COCcTaBIsATh U UCCIIEI0BATh
Pa3HOCTHOE OTHOILICHUE.

Haxoauts npeaen pa3sHOCTHOTO OTHOLIEHUS
Bbruucnsate 3HaueHue MpOM3BOAHON QyHKINM B
Touke (1o onpeaeneHuo). HaxomuTs yrioBoit
KO3 PHUIMEHT KacaTelbHOU K rpaduKy (HyHKIHH
B TOYKE C 33JJaHHOI aOCIIMCCO.

3anuchIiBaTh ypaBHEHHUE KacaTeJIbHOU K rpaQuKy
(GyHKIMY, 3a1aHHOM B TOUKE.

Haxonuth mpon3BOIHYIO CIOKHOHN (YHKIIUH,
oOpatHolt ¢pyHkuK. [IpuMeHSITh MOHATHE
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MIPOM3BOTHON MPH PEIICHUH 3a]a4

I'nasa III. Ilpumenenne 16 Haxonuts BTOpyIO IIPOU3BOAHYIO U YCKOPEHHUE
NPOU3BOIHOM K HCCJIEI0BAHUIO npoIiecca, OMMCHIBAEMOTO C TOMOILBIO (hOPMYJIBI.
byHxumi HaxonuTh mpoMexyTKH BO3pacTaHus U yObIBaHUS
1 Boszpacranue u 2 ¢bynkun. /loka3piBaTh, 4YTO 3aJaHHAs PYHKIIMS
yObIBaHUE (YHKIIUH Bo3pacTtaer (yObIBaeT) Ha YKa3aHHOM
2 DKCTpeMyMbl QYHKIUH | 2 npoMexyTrke. HaxoquTs TOUKM MUHEMYyMa U
3 HauGonpuiee u 3 MakcuMyMa (yHKIIHH.
HauMEHBIIIee Haxoauts Haubosnplee 1 HaUMEHbIIIEE 3HAYCHUS
3HaueHUs QyHKITUU (byHKIMU Ha OTpE3KE.
4 HpOI/ISBO,I[HaSI BTOpPOI'O 2 HaXOI[I/ITB HanOOJIbIIIEe U HAUMEHbIIIEE 3HAUCHUS
HOPS/IKa, BBITYKIOCTh U ¢dbynaknun. MccnenoBath GyHKIUIO C TIOMOIIBIO
TOYKH meperuda MIPOU3BOIHOM
) [Toctpoenue rpapukos | 4 H CTPOHTH €€ rpaduK.
dynKmit [TpuMeHsTh IPOU3BOAHYIO MPU PELICHUN
VYpok 0606MmeHus 1 2 TEKCTOBBIX, TEOMETPUYECKUX, (DU3HUUECKUX U
CUCTEeMaTU3aluu APYTHX 3a7a9
3HaHUI
KontponbHas pabora 1
Ne 3
I'nasa IV. [lepBooGpa3nas 15 Boruucisats npubnnxéHHoe 3HaYSHUE TUIOMIATN
U HHTErpaJj KPUBOJIMHEWHOW TpaIeIuu.
1 [lepBoobOpazHas 2 Haxonuts nepBooOpa3Hble QyHKIUH: Y = Xp, T1Ie
2 [IpaBuna Haxoxaenus | 2 PR, y = sinx, y = cosx, y = tgx. Haxoauts
MepBOOOPA3HBIX nepBooOpasublie pyHkumid: f (x) + g(x), kf (x) u f
3 [lnomans 3 (kx + b). BeraucisaTs miomaay KpUuBOJTHHEHHOM
KPHUBOJIMHENHON Tparnenuu
Tpanenun. Marerpan u ¢ momo1bio Gpopmynsl HetoTona JleliOHuma.
€ro BBIUUCIICHUE HaxonuTs mpuOImkEéHHbIE 3HAYSCHUS HHTETPAJIOB.
4 Brrunciienue 3 Brrauciars miomanbs KpUBOJIMHENHON Tpaneuuu
mIoaaei (I)Hryp C C MIOMOIIBIO MHTETrpaia
MIOMOIIIBIO HHTETPAJIOB
5 IIpumenenune 1
WHTETPAJIOB IS
peienus Gu3nUecKux
3a1a4y
6 IIpocreimne 1
nuddepeHnuanbHbIe
ypaBHEHUS
Ypok 060011eHus u 2
CHCTEMaTH3aIuN
3HaHUHN
KonTponbnas padora 1
Ne 4
I'maBa V. KomOnHaTopuka 13 IIpuMeHATH pU pelIeHnH 3a1a4 METO/,
1 Matemaruueckas MaTeMaTHYeCKON WHIYKIUH.
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HHAYKOUSA

IIpaBuno

MPOU3BEICHHUS.
Pazmernienus ¢
MMOBTOPEHUSIMU

[TepecranoBku

Pasmemienus Oe3
IIOBTOPECHUI

Coueranus 6e3
MOBTOPEHUI U OUHOM
Herorona

Coueranus ¢
MTOBTOPEHUSMU

Ypok 06001IeHus 1
cHCTEeMaTH3aluU
3HaHUHI

KonTponbnas padora
Ne5

[TpuMeHATH paBUIIO IPOU3BEAECHUS NIPU BBIBOJIE
(bopMyITbI YUCIIA TIEPECTAHOBOK.

Co3maBare MaTeMaTHYECKUE MOJIEIH ISt
peleHnst KOMOMHATOPHBIX 3a7ay C MOMOIIBIO
IIOZACYETA YUCIIA PA3MEILECHMM, IEPECTaHOBOK U
couyeraHuil. HaxoauTe 4nciio nepecTaHOBOK C
IIOBTOPEHUSIMH.

Pemate koMOMHATOpPHBIE 331a4H, CBOJAIINECS K
NOJCUETY YMCIIA COYETAHUM C TOBTOPEHUSIMH.
[Tpumensts popmyny 6manoma Hetorona. [pu
BO3BEICHUU OMHOMA B HATYpaJbHYIO CTETIEHb
HaXOAUTh OMHOMHUANIbHBIE KO3()(DULIMEHTHI TpH
IIOMOIIX TpeyroyibHKKa [lackais

I'nasa VI. JnemenThI TEOpUHT 11 [IpuBOANTE NpPUMEPHI CIIyHalHBIX, JOCTOBEPHBIX

BEpPOSITHOCTE Y HEBO3MOKHBIX COOBITHH.

1 BepositHOCTB cOOBITHS | 2 3HaTh ONPEJCIIEHNE CYMMBbI U IIPOU3BEACHUS

2 Crnoxenue 2 coObITHI. 3HATh ONpeEIeNIEHNE BEPOSATHOCTU
BEpPOSITHOCTEH COOBITHSA

3 VYcnoBHas 1 B KJIACCHYECKOM ITOHUMAaHUH.
BEPOSTHOCTb. [TpuBOANTH IPUMEPHI HECOBMECTHBIX COOBITHH.
He3saBucumocTs Haxonutb BEpOATHOCTb CyMMbI HECOBMECTHBIX
COOBITHIA. coObITuil. HaxoauTh BEpOSTHOCTH CYMMBI

4 BeposTHOCTS 3 MPOU3BOJBHBIX COOBITUH. VIMETh Ipe/icTaBICHHE
MPOU3BEICHUS 00 ycTOBHOM BEPOATHOCTH COOBITHIL. 3HATH
HE3aBUCUMBIX COOBITHI CTPOroc€ onpeaAciICHUC HE3aBUCUMOCTHU IBYX

5 dopmyna bepaymnmm 1 coObITui. IMeTh nipeicTaBIeHHUE O
Ypok 06061meH s 1 1 HE3aBUCHUMOCTHU COOBITUI U HAXOJUTh
CHCTEMATH3aIUK BEPOSITHOCTH COBMECTHOTO HACTYIIJICHUS
SHAHHIT TaKUX COOBITUN. BBIUUCIATH BEPOSITHOCTH

MOJIy4eHUs1 KOHKPETHOI'O YUCa YCIIEXOB B
UCIbITaHUsAX bepHymu

KonTponbnas padora 1
Ne 6

I'naBa VII. KoMmiuiekcHble 14 BBINOSHATE BBIYUCIEHUS C KOMILIEKCHBIMU

qyucjaa YUCJIAMU: CJIIOKEHWE, BEIYUTAHUE, YMHOKECHHE,

1 Onpenenenue 2 JIeJICHUE.
KOMILJIEKCHBIX YHCElL. N300paxaTh KOMIUIEKCHBIE YUCIIa TOYKaMHU Ha
Cnoxenue u KOMILIEKCHOM MJIOCKOCTH.
YMHOXCHHUE WNHuTtepnpeTpoBaTh Ha KOMILUIEKCHOM IJIOCKOCTH
KOMIUTEKCHBIX YHCEIT CJIO’)K€HUE Y BBIYMTAaHUE KOMIUJIEKCHBIX YHCETI.

2 KomMmnexcuo 3 HaxoauTe KOpHU KBaJpaTHBIX YpaBHEHUH C
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CONpPSKEHHBIE JeNCTBUTENbHBIMU KO3 DULIMEHTaMHU.
yucina. Monyis [TpuMeHATH pa3nuyHbie POPMBI 3aKUcu
KOMILJIEKCHOTO KOMIUICKCHBIX YHCEI: anre0pandecKyro,
yucia. Onepauuu TPUTOHOMETPUYECKYIO U TTOKA3aTEIbHYIO.
BBIYUTAHUS U JCIICHUS BoInonHATE AEUCTBUS ¢ KOMITJIEKCHBIMU YUCJIAMH:
3 I'eomerpuueckas 2 CJI0’)KE€HUE, BBIYMTAaHUE, YMHOXKEHUE, JICJICHUE,
WHTEpIpeTaLus BO3BEJICHUE B HATYpPaJIbHYIO CTENIEHb, U3BJICUCHUE
KOMILIEKCHOT'O YKcia KOPHSI CTETIEHU N, BEIOMpast MOAXOASIIYIO popMy
4 Tpuronomerpuueckas | 1 3alUCH KOMIUIEKCHBIX YUCEl.
(hopMa KOMIUIEKCHOTO [lepexoauTh OT airedpanyeckon 3amucu
qucia KOMILIEKCHOTO YHCIa K TPUTOHOMETPUYECKON U K
5 YMHOXKEHUE U ejieHue | 2 M0Ka3aTeJIbHOM, OT TPUTOHOMETPUYECKOUN U
KOMILUIEKCHBIX YHUCEl, MOKa3aTeIbHON (POPMEI K alreOpandecKo.
3allMCaHHBIX B Jloka3bIBaTh CBOMCTBA KOMILJIEKCHO
TPUTOHOMETPHYECKOMA conpspKEHHBIX yncel. aTepnpernpoBaTs Ha
dbopme. Dopmyna KOMIUIEKCHOM TJIOCKOCTH apu(MeTHUYECKHEe
Myaspa JIEUCTBUSI C KOMIUIEKCHBIMH YHCIAMU.
6 Ksanparnoe ypasuenune | 1 DopMyIHpPOBaTH OCHOBHYIO TEOPEMY alreOphl.
C KOMILJICKCHBIM BriBoauTh npocTeime caeacTBUs U3 OCHOBHOM
HENU3BECTHBIM Teopembl anreopsl. Haxoauts MHOTOWICH
7 H3BjeueHye KOpHS U3 1 HanMEHBIIIEH CTEeIIeHH, MO 3aJaHHbIC
KOMILIEKCHOTO YHCIa. KOopHH. HaxouTh MHOTOUYJIEH HAUMEHBILIEH
AnreGpanueckue CTENEHH C ACHCTBUTENbHBIMU KO3 DULIIEHTaMH,
ypaBHEHHS. HMMEIOIINH 3aJaHHbIE KOPHU.
Ypok 06001IeHNS 1 1
CHUCTEMaTHU3AINHI
3HAHUU
KonTtponbHas pabora 1
No 7
HToroBoe moBTOpeHUHE Kypca 26
TI'eomempusa —11 knacc
No Haumenosanue Kon-60 OcHosHbie 6U0bl YueOHOU OesimenlbHOCU
/11 paszoena, memwl 4acos,
omeedeHHoe

HA U3yiyeHue

pasoena,
membl
11 kaace
I'naaVI. Huaunap, KoHyc, map 16 OOBSCHATD, YTO TaKOE LUIMHAPUYECKasi TOBEPXHOCTbD,
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59

[TonsiTne uunuHIpa

e€ 0Opa3yrolye U 0CTh, KAKOE TEJIO0 HAa3bIBACTCS

60 [Tnomane LMIMHIPOM U KaK Ha3bIBAIOTCS €r0 3JIEMEHTHI, KaKk
MOBEPXHOCTHU MOJYYUTh LMIMHAP ITYyTEM BpallleHUs MPSIMOYTOJIbHHKA,
UIAHAPA n300pakaTh HWIMHIP U €0 CEUEHHS MIIO0CKOCTHIO,

MIPOXOAAIICH Yepe3 0Ch, U IMIIOCKOCTHIO,
MEPIICHAUKYISIPHON K OCH, OOBSACHSTh, YTO
MPUHUMACTCS 32 TUIOMAlb OOKOBOW TTOBEPXHOCTH
MWINHAPA, PeIIaTh 3a/1a41 Ha BEIYMCIICHUE U
JI0Ka3aTebCTBO, CBS3aHHBIC C IIUJIHHIPOM

61 ITonsTue xonyca OOBACHATH, UTO TAKOE KOHUYECKAsl TIOBEPXHOCTH, €&

62 [Tnomane oOpa3yroline, BEpIIMHA U OCh, KAKOE TEJIO0 Ha3bIBACTCS

63 MOBEPXHOCTU KOHYCa KOHYCOM U KaK Ha3bIBAIOTCS €T0 AJIEMEHTBHI, KaK
Y ceueHHbII KOHYC MOJyYUTh KOHYC ITyTeM BPALCHHS MPSIMOYTOJIBHOTO

TPEYroJibHUKA, N300pakaTh KOHYC U €0 CEUYCHUS
TUTOCKOCTBIO, IIPOXOISIIEH Yepe3 0Ch, U INIOCKOCTHIO,
MEPIICHAUKYIIIPHON K OCH, OOBSACHSTD, YTO
MPUHUMACTCS 32 TUIOMIAlb OOKOBOW TTOBEPXHOCTH
KOHYCa, U BBIBOAUTH (POPMYIIBI [Tl BBIYMCIICHUS
JI01a1ei OOKOBOM M MOJTHOM MOBEPXHOCTEH KOHYCA,
OOBSICHATB, KAKOE TEJIO HA3bIBACTCS YCEUCHHBIM
KOHYCOM U KaK €Tro MOJIy4YUTh ITyTeM BPAILICHUS
MPSIMOYTOJIBHOM Tparenuu, BEIBOJUTE (OPMYITY JIst
BBIUUCIICHUS IIOIAId OOKOBOM MOBEPXHOCTH
YCEYCHHOT0 KOHYCA, PEIllaTh 3a/1a4H HA BHIYUCIICHUE U
JI0Ka3aTeIbCTBO, CBA3aHHBIC C YCCUCHHBIM KOHYCOM

64 Cdepa u map CdopmynupoBats onpeaenienre chepsl U mapa, ux

66 B3aumnoe IIEHTPA, paauyca, JHaMeTpa, UCCIIeIOBaTh B3aUMHOE
pacroyio’keHue pacrionioskeHue chepsl u IIOCKOCTH, POPMYITUPOBATH

67 chepsl U MITOCKOCTH ompeJieJIieHUe KacaTeIbHON TIOCKOCTH K cepe,

68 KacarenbHast (GopMyIMpOBATh M JOKa3bIBaTh TEOPEMBI O CBOMCTBE U

69 IUIOCKOCTB K cepe MIPU3HAKE KacaTeJIbHON MIIOCKOCTH, OOBSICHATH, YTO
[Tnomans chepsl MIPUHUMAETCS 3a IIIONaAb Chephl U KaKk OHA

70 B3aumnoe BBIpa)KaeTcsl yepes paguyc cepsl, Hcciae10BaTh
pacIoyioxkeHue B3aMMHOE PACIIOJIOKEHHE chepbl U MPSMOi, OObICHATD,

71 cdepsl U npsIMon Kakas cpepa Ha3bIBaeTCs BIIUCAHHOU B
Cdepa, BiucanHas B MWINHAPUYECKYIO TIOBEPXHOCTh U KaKue KPHUBHIE

72 IAHAPHUIECKYTO MOJTyYArOTCS B CEUSHUSIX IIMITMHIPHYECKON 1
MIOBEPXHOCTh KOHMUYECKOM MOBEPXHOCTEH pa3IMYHBIMU IJIOCKOCTSMU,

73 Cdepa, BnucanHas B pelaTh 3a/1a4u, B KOTOPBIX QUTypUPYIOT KOMOUHAIMH
KOHHYECKYIO MHOTOI'PaHHHUKOB U TeJl BpaIlleHUs
MOBEPXHOCTh
Ceuenus
HWIAHAPUYECKON
MTOBEPXHOCTH
Ceuenus
KOHUYECKOU
MOBEPXHOCTHU
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KontponbHas padota
Ne5

I'maBa VII. O6bembI TeJ 17 OOBACHATH, KaK U3MEPSIIOTCS 00BEMBI TEJ, IPOBOISA
74 [Tonarue o6bema 2 AQHAJIOTUIO C U3MEPEHUEM ILIOIAJIEl MHOTOYTOJIbHUKOB,
75 O6Bem (dhopMyIMpoBaTh OCHOBHBIE CBOWCTBA 00BEMOB U
MPSIMOYTOJIBHOTO BBIBOJIUTH C UX MOMOIIBIO GopMyITy oObeMa
napajuieNienuneaa MPSIMOYTOJIBHOTO Napajuiesienuneia
76 O0bem npsiMoit 3 dopmMynupoBaTh U JOKA3bIBAaTh TEOPEMBI 00 00beMe
77 IIPU3MBI MPSIMOI IPU3MBI M 00bEME HWIMHIPA, peIIaTh 3a/1a4H,
O6bem nuianHIpa CBSI3aHHBIC C BBIUMCIIEHUE 00BEMOB ATHX TEJ
78 Brruucnenue 5 BbIBOAUTH HHTETPATbHYIO (GOPMYITY JUIS BEIYMCIICHUS
00BEMOB TeJ ¢ 00BEMOB TeJ U JOKa3bIBaTh C €€ OMOIIIbIO TEOPEMBI 00
79 ITOMOIIIbIO UHTETpaja 00beMe HaKJIOHHOHN IPHU3MBbI, 00 00BEME TUPAMUIBI,
80 O0BbeM HaKIIOHHOM 0000beMy KOHYCA, BEIBOJAUTH (POPMYIIBI JJIS
81 MIPU3MBI BBIYHCIICHUS] 00bEMOB YCEUECHHOW MUPAMUIbI U
O06beM nupamMuibl YCEUYEHHOI'0 KOHYCa, PEeIIaTh 3a4a41, CBSI3aHHBIC C
O06bem KoHyCca BBIYHCIICHHEM 00bEMOB ITHX Tl
82 O6beM mrapa 6 dopmynupoBaTh U I0Ka3bIBaTh TeOpemMy 00 oObemMe
83 O6beM 11apoBoro mapa 1 ¢ €€ IOMOIIbIO BRIBOJUTH (OPMYIY IIIOLIAAN
CErMEeHTa, IIapOBOT0 cdepbl, BBIBOAUTH (POPMYITY AJI BEIYUCICHUS 00BEMOB
CJIOSl ¥ IIAPOBOTO IApOBOTO CErMEHTA U IIAPOBOT0 CEKTOPa, peliaTh
84 CeKTopa 3a/la4y¥ ¢ MpuMeHeHneM (HopMys1 00bEMOB Pa3IUIHBIX
[Tnomane chepor TeN
Kontponbnas padota 1
Ne6
I'naBa V. BekTopbl B 6 ®opMyIHpoOBaTh ONpeeTICHUE BEKTOPa, €ro UIUHBI,
NPOCTPAHCTBE KOJIJIMHEAPHBIX U PaBHBIX BEKTOPOB, IPUBOJUTH
38 [TonsiTue BekTOpa 1 npuMepbl PU3NIECKIX BEKTOPHBIX BETUYHH
39 PaBeHcTBO BEKTOPOB
40 Cnoxxenue u 2 OOBACHATDH, KAK BBOJATCS JECHCTBUS CIIOXKCHUS
BBIYUTAHNE BEKTOPOB BEKTOPOB, BEIUUTAHUS BEKTOPOB U YMHOKEHHS BEKTOPA
41 CymMa HECKOJIbKHUX Ha YHCJI0, KAKUMH CBOMCTBAMH OHHU 00J1a/1at0T, 4TOo
42 BEKTOPOB TaKO€ MPaBUJIO TPEYTOJIbHUKA, IPABUIIO
YMHOXEHHEe BEKTOpa napasiesiorpaMMa 1 paBuiI0 MHOTOYTOJIbHUKA
Ha YHUCIIO CJIO’KEHHS BEKTOPOB
43 KommnanapHsie 3 OOBACHATH, KaKH€ BEKTOPBI HA3bIBAIOTCS
44 BEKTOPBI KOMIUTaHApHBIMHU, (POPMYJINPOBATH U JOKA3bIBATH
45 [IpaBuno YTBEPKICHHUE O MPU3HAKE KOMIIJIAHAPHOCTH TPEX
napaiesienunea BEKTOPOB, OOBSICHSITH, B UEM COCTOUT ITPABHIIO
Paznoxenne BekTOpa napaiesIenue/ia CIOKEHHS TPEX HEKOMIUTaHAPHBIX
0 TpeM BEKTOPOB, (HOPMYIUPOBAThH U JI0KA3bIBATH TEOPEMY O
HEKOMITJIAHAPHBIM Pa3oKEeHUHU BEKTOpA MO TPEM HEKOMIUTaHAPHBIM
BEKTOpam BEKTOpaM.
I'naBa V. MeToa koopaAnHAT B 15 OOBSCHATDH, KaK BBOJIUTCS PSIMOYTOJIbHASL CUCTEMA
npocrpancrie. JIBH:KeHHs KOOPJMHAT B IMTPOCTPAHCTBE, KaK OMPEIEISIOTCS
46 ‘ IIpsimoyronsHas 4 KOOPJMHATHI TOYKH ¥ KaK OHU Ha3bIBAIOTCS, KaK
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CUCTEMA KOOpAWHAT

OTIpEeICTISAIOTCA KOOPAUHATHI BEKTOpa, GOPMYIHUPOBATH

47 B IIPOCTPAHCTBE U JIOKa3bIBaTh YTBEPKACHUSA: O KOOPAUHATAX CYMMBI U
48 Koopaunatsl Pa3HOCTH BEKTOPOB, O KOOPAUHATAX MTPOU3BEICHUS
BEKTOpa BEKTOpA Ha YHCJIO, O CBSI3U MEXKAY KOOpIUHATAMHU
49 CBsi3b MEXIY BEKTOpa U KOOPAMHATAMM €r0 KOHIA U Havaja,
KOOpAMHATaMU BBIBOJMTH U MCII0JIb30BaTh [P PELLICHUHU 3a7a4
65 BEKTOPOB U (opMyJIbl KOOPIUHAT CEPEAUHBI OTPE3Ka, AITHHbI
KOOpAMHATaMH TOYEK BEKTOpA U PACCTOSHUS MEKAY TOUKAMHU, BBIBOJAUTH
IIpocreiimue 3anaun ypaBHEHHE c(epbl JAHHOTO pajuyca C LEHTPOM B
B KOOpJIAHMHATaX JAHHOM TOYKE
VYpaBuenwue chepsl
50 VYron mexay 6 OOBACHATH, KOK ONPEIEIISETCS Yol MEXI1Y BEKTOpaMH,
o1 BEKTOPaMH (opMyIHPOBATH OIPEICIICHUE CKATIIPHOTO
CkanspHoe IIPOU3BECHUS BEKTOPOB, (OPMYIUPOBATH U
52 IIPOU3BEICHUE JI0Ka3bIBaTh YTBEPKJIEHHS O €r0 CBOWCTBAX, OOBSICHATD,
BEKTOPOB KaK BBIYUCIIUTB YIOJI MEXy JBYMs IPSIMBIMHU, a TaK XKe
53 Beruuciienue yrios YroJl MEXKAY NPSAMON U IJIOCKOCTBIO, UCIOIb3Ys
MEXy TPSIMBIMH U BBIPQ)KEHUE CKAJISIPHOTO MPOU3BEICHHUS BEKTOPOB Yepe3
TUTOCKOCTSIMHU KOOP/AMHATHI. BBIBOJIUTH YPaBHEHUE IJIOCKOCTH,
VYpaBHeHue MPOXOAAIIYIO Yepe3 TaHHYIO TOUKY U
TUIOCKOCTH MEPIIEHANKYISIPHON K TaHHOMY BEKTOpY, ¥ (popmyiry
paccTosiHUA OT TOYKH J10 IIJIOCKOCTH
54 LentpanbHas 3 OOBACHATD, YTO TAKOE OTOOpaKEHHE MPOCTPAHCTBA HA
55 CUMMeTpus ce0sl M B KAKOM CJIy4yae OHO Ha3bIBAETCS JIBUKEHUEM
56 OceBas cumMeTpus IIPOCTPAHCTBA, OOBACHATH, YTO TAKOE LIEHTpaIbHas
57 3epkaibHas CUMMETpHUS, OCEBAsi CAMMETPHS, 3epKAJIbHAS
58 CHMMETpUS CUMMETPHS U TTapaJUIeTIHHBIN IIEPEHOC
[TapannensHbIA
MepeHoc
ITpeoOpas3oBanue
no00us
KonrtponsHas pabora 1
Ne7
3akiounTeIbHOE IIOBTOPEHHE 14

IpH MOAT0TOBKE K HUTOrOBOIi
aTTeCTalluu 10 reOMETPUHU
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