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MNOACHUTEJIBHASA 3AIINCKA

OBILIA ST XAPAKTEPUCTHUKA KYPCA BHEYPOUHOMU JIEATEJIbBHOCTU
«MaTemaTndecKiue METO/Ibl U CTPATETUH PEUICHUS HECTaHJAPTHBIX 3a7ad 1o anredpey

Kypc mpennasHauen A u3ydeHHs B Kiaccax (DU3MKO-MAaTeMaTHYecKOro,
TEXHOJIOTUYECKOTO  TpoQuied,  SABISETCS  MOATOTOBKOW K MPOJODKEHUIO
MaTreMaTHyeckoro oOpa3oBaHHMsI B BbICIIEM Y4eOHOM 3aBeJeHMH. B mporpamme
UCTIOJIb30BaHbl HambOoyiee TPOCThIE METONUKH OOYYEHHS peIIeHHI0 3aaad, ocoboe
BHUMAaHHE  YJCIETCS  PEIICHUI0  HeanreOpamdyeckuM  METOJaM  PEIICHUS:
reoMeTpudeckomMy u rpapudeckomy. MaTepuaisl Kypca coaepKaT IpUMEHEHHEe METOoAa
MUHHMAaKCOB, METOJI OTIENSIOINX KOHCTAHT, METOJ T€OMETPHUYECKON MOICTaHOBKU U
IpyTHE.

B mporpamme maHHOTO MpeIMETHO-OPUEHTHPOBAHHOTO Kypca pacCMaTpPHBAIOTCS
BOTIPOCHI, HAITPaBJICHHBIC HE TOJHKO HA PACIIUPEHUE U YTIyOIeHNEe 3HAHUH YUAIIXCS TI0
TeMaM, KOTOPBIE COJIEpKATCs B IIKOJIBHOM MTporpaMMe, HO M Ha 3HAKOMCTBO yYaIuXcs CO
cnenupuKol MaTeMaTUKHA U 0COOEHHOCTSIMU MaTeMaTHYECKOMN IeATEITHLHOCTH.

Bompocel, paccMmaTpuBaemble B Kypce, BBIXOAST 3a paMKH 0053aTelbHOTO
COJIEpIKaHMsI, BMECTE C TeM, OHH TECHO CBSI3aHBI C OCHOBHBIM KYPCOM aJreOphl.

CoBpeMeHHBI! 3Tal MIKOJILHOI0 MATEMaTHUECKOTro 00pa3oBaHUs XapaKTepu3yeTcs,
B YaCTHOCTH, TOSBJICHHEM KYPCOB IS MPeANnpo(MIbHOW W MPOPHUIBLHON MOATOTOBKH
yaammxcsi. OCHOBHas 3a/1a4a MOCIeIHUX — IPOoGOpUCHTALNS. A TaK)Ke CHCTEMAaTH3aINS
OMbITa U 3HAHMUU HIKOJBHUKOB, KakK 0a3bl U JAIbHEUIIEro M3y4YeHHs MaTeMaTHKU B
BhICIIEH mKoe. Kpome Toro, cogepkanne Kypca T0JKHO IMTO3BOJIUTh MPOSBUTH yIAITIMCS
MO3HABATEIbHYI0 AKTHUBHOCTH, YHOPSAOYUTH ONBIT CAMOCTOSTEIBHOW MaTeMaTH4YeCKOU
JeSITETbHOCTH.

[enpro maHHOTO Kypca SBISIETCS CUCTEMAaTH3allvsl OMbITa U 3HAHUH YYSHUKOB 00
OCHOBHBIX CTpaTerusx IOMCKAa peIIeHus 3a7ad. 3HAKOMCTBO C TE€OMETPHYECKUM,
rpadpuYeckuM ¥ anreOpandeckKuM METOJaMH DPEIICHHWs HECTaHJApTHBIX —3ajad.
[Ipeqnaraemplii Kypc MOCTPOEH Ha pelIeHHMH 3aaad (Habop 3a1ady B KaKIOM pasfele
yuuteab (GOpMUPYET MO CBOEMY YCMOTpeHHI0). OOyCIIOBIEHO 3TO TeM, YTO creuuduka
MaTeMaTUYECKON JIEATEIbHOCTH B OCHOBHOM 3TO M €CTh JESTENbHOCTb IO PEIICHUIO
pa3NUYHBIX MaTEeMaTHUECKUX 3a/1a4.

B kadecTBe conmepikaHusi Kypca BBIOpAaHO OINKCAaHHE HEKOTOPHIX METOJIOB M
crocoOOB pelIeHus HECTaHAApPTHHIX 3adad. [loaTomMy naHHBIA Kypc CTAHOBHUTHCSA
JOCTYITHBIM B €T0 peaau3aliil KaK YYUTENI0 CO CTaXeM paboThl, TaK W HAYWHAIOIIEMY
yuautento. J{ns ygamuxcst Kypc OyaeT He TOJIBKO JOCTYIHBIM U JOCTATOYHO CIIOKHBIM, HO
U HMHTEPECHBIM. JTO JOCTHUTAeTCS HCIOJIB30BAaHUEM pa3IMYHBIX (POpPM OpraHM3anuu
JeSITETFHOCTH yYalIUXCsl, KOTOpble o0ecreunBaloT KOM(OPTHBIA XapakTep OOyYeHUS:
HampuMep, MpeaIaraeTcss IIUPOKO HUCIHOJB30BaTh TPYIIOBYID M MPOEKTHYIO
NeSITETbHOCTh, PEHTHHTOBYIO CUCTEMY OLICHUBAHUS YJaIuXcs U JIp.

OOumMy MPUHIUIIAMU 0TOOPA COAEPIKaHUS TIPOTPAMMBI SIBIISTFOTCS

1. CucrtemMHOCTb.

2. llemocTHOCTD.

3. Hay4HOCT®B.

4. JlocTymHOCTh, COTJIACHO IICHXOJOTHYECKUM M BO3PACTHBIM OCOOEHHOCTSIM
yYaIMXCcsi MPOQPHUIBLHBIX KIACCOB.



[Iporpamma  comepXUT  MaTepuall ~ HEOOXOAMMBIM IS JIOCTHKEHHUS
3aIJIaHUPOBAHHBIX 1eneil. JlaHHbINH Kypc SBISIETCSI HCTOYHUKOM, KOTOPBIM pacimpsieT u
yrayOssieT 0a30BbIi KOMIIOHEHT, 00ECIIEYNBAET MHTErPALIMI0 HE0OX0AUMON HH(POpMaLUn
uist  POPMHUPOBAHUS MAaTEMaTUYECKOTO MBIIUICHHSI, JIOTUKM W W3YYEHHUS] CMEKHBIX
JUCIUIUIMH.

[Iporpamma siBisieTcsi MOJEPHU3UPOBAHHOM, COCTaBJIeHa Ha OCHOBE MPOTPaAMMBI
aBropa ['. H. Ky3nenoBoii mis o6meobpa3oBaTenbHbIX IIKOJ, JHUIIEEB M THUMHA3Uil U
JOTIOJTHEHHOM ~ y4yeOHO-MeTonnYeckuM  KoMmiuiekcom — aBTopoB:  A. C. Bynakosa,
1O. A. I'ycmana, A.O. CmupHoBa «COOpPHMK METOIWYECKMX YKa3aHUM M 3adad s
aOUTYPUEHTOB)»

MecTo JaHHOTO Kypca OIpenensieTcss HeOoOXOIUMOCThIO TIMOATOTOBKH K
npodecCuOHAIbHON  JESATENbHOCTH, YYHUTBIBAET HWHTEpPEChl U MIpodecCuOoHalIbHbIE
CKJIOHHOCTH CTapLIEKJIACCHUKOB, YTO MO3BOJIAET MOJYYUTh 00Jiee BBHICOKUN KOHEUHBIN
pe3yJbTar.

MeTtonpl mpenofaBaHus OINpPENENsoTCA IEeNIMH Kypca, HalpaBiICHHbIMH Ha
dbopMupoBaHHEe  MaTEMaTHYECKHMX  CIIOCOOHOCTEH  ydamuxcsi W OCHOBHBIX
KOMIIETEHTHOCTEH B MPEIMETE.

B TematuyeckoM TIUJIaHUPOBAHHHM BBIACISIETCS TMPAKTHUUECKass YacTh, KOTOpas
peaiu3yercs Ha 3HAHUSAX YyYalluxcs, IONTYYEHHBIX B XOJ€ Kypca TEOpEeTUYECKOMH
MOJTOTOBKH.

Marepuan nporpaMMbl OCTPOEH C YYETOM HCIIOJIb30BaHUS aKTUBHBIX METOJ/IOB
0o0y4eHHUs, a pallMOHAIBHOE pachpeieseHue pa3/esioB MPOrpaMMbl O3BOJIUT MOTYYUTh
KAaueCTBEHHBIE 3HAHUS M IOCTHYb 3aINIAHUPOBAHHBIX PE3YJIbTATOB.

[EJIM U3YUYEHUS KYPCA BHEYPOUHOU JIEATEJIBHOCTH

«MaTtemMaTu4ecKue METOJbl U CTPAaTeTWu PELICHHs HECTaHJApTHBIX 33734 II0
anredpe»

Llenp wu3yyeHHMs Kypca: CO3/aHUE YCIOBHM [JIs U3yYEHUS MaTEeMAaTUKU Ha
npoGUIBHOM YpPOBHE; CO3[aHHE YCIOBHHA JUIS DPAa3BUTHS JIOTHYECKOTO MBINUICHHUS,
MaTeMaTUYEeCKOW KyJIbTYphl M HHTYWIUMHM YYalIMXCS IMOCPEICTBOM peEIIeHUs 3ajad
MOBBIIICHHOW CI0KHOCTH HETPATUIIUOHHBIMA METOJaMH.

3amaun:

e (QopmupoBaHME y Yy4YALIUXCA NPABUIBHOTO MPEACTABICHUS O CHEIU(HUKE
OCYIIIECTBJICHUS MAaTEMATHUECKOH ACITEIHLHOCTH C 00BEKTaMH allreOpandecKoi MprupoIbl;

® pa3BUTHE CIIOCOOHOCTH K OCYIIECTBICHHIO ITOMCKOBO-MCCIIEI0BATEIbCKON
NEeSTENTPHOCTH TpH  paboTe C MaTeMaTHYeCKMMH OO0beKTaMu  (ypaBHCHHSIMH,
HEPABEHCTBAMH);

e cucTeMaTH3alMsg W YrayOleHuWe 3HaHWi ydamwuxcs (0 TOXIECTBEHHBIX
npeoOpa3oBaHMUAX AHATUTHYECKUX BBIPAXKEHHH, O (QYHKIHMSIX M HUX CBOMCTBax, 00
3JIEMEHTAX TEOPUH, CIoco0axX peleHUs] ypaBHEHU, HEPaBEHCTB);

® OCBOEHHE CIOCOOOB pelIeHHs 3a]a4, KOHKPETHBIX NPUEMOB pealU3aluy ATUX
CIOCO0OB, TEOPETUYECKUX 3HAHUH, 0OOCHOBBIBAIOIIUX MMPUEMBI,

e BbIJICJICHUE OCHOBHBIX BUJOB 3a/1a4, PEIIEHUE KOTOPBIX OCHOBAHO HA 3HAHUU
paccMaTpHUBaeMbIX METO/IOB;

e [IPUBUTHE UHTEpEca yJaluxcs K MaTeMaTHKE;



® pa3BUTHE MaTEMAaTHYECKOIO0 Kpyro3opa, MBIIIIEHUS, HCCIEN0BATEIbCKUX
YMEHHH y4aIuxcs;
® BOCIHTAaHHWE HACTOWYHMBOCTH, NHUIIUATUBBI.

MECTO KYPCA BHEYPOUYHOM JJESATEJIBHOCTH B OBPA30OBATEJIbHOM
[TPOTPAMME

Kypcy otBoguTcs mo 1 wacy B Henento B TedeHHE ABYX JieT oOydenus — 10-11
KJIaCChI; BCETO 68 y4eOHBIX YaCOB.

D®OPMBI I[TPOBEJAEHUA 3AHATUA KYPCA BHEYPOYHOI
JAEATEJIbBHOCTU «MaremaTtudeckue METOAbl U CTPATETHM PEUICHUs HECTaHIapTHBIX
3aj71a4 1o anredpe»

Ha 3aHaTH4X UCHONB3y0TCS pa3audHbie GOpMbl U METObI PAOOTHI C yUALTUMUCS:

® IpU 3HAKOMCTBE C HOBBIMHU CIOCOOAMH pelieHusT — paboTa yYHTENs C
JEMOHCTpalel NPUMEPOB;

® MpPU HCIOJB30BAHUM TPAJAUIIMOHHBIX CIOCOO0OB — (QpoHTambHas paboTa
YUaIImxcs;

® UHIUBHUAyalibHAs paboTa;
® aHaJIN3 F'OTOBBIX PEIICHUM;
® caMoOCTOsITeNTbHas paboTa C TeCTaMHu.



COJEPXKXAHUE KYPCA BHEYPOUYHOH JEATEJIBHOCTHU
«MaTtemMaTH4eCKre METO/IbI M CTPATETHH PEIICHHS HECTaHIapPTHBIX 3a/1a4 1Mo aareope»

[Ton cmoBaMu «HECTaHIAPTHBIC 33/1a49M» TIOJPa3yMEBAIOTCS TAKKE 3a/1a41, KOTOPBIC
XOTS ¥ CHOPMYITHUPOBAHBI C UCTIOIB30BAaHUEM TOJBKO OOBIYHBIX MOHSATHHA AJIEMEHTAPHOU
MaTeMaTHKH, TEM HE MEHEe, He MOTYT OBITh pelIeHbl CTaHIaApTHBIMU MpuéMamu. [lopoii
TakWe 3a7adyd TPYIHO OTIMYWTH OT CTaHAAPTHBIX 3a/1ad, OMHPAsCh TOJIBKO Ha MX
(bOpPMYITHPOBKY, U «HECTAaHAAPTHOCTH» 3a7aud BBISBIISCTCS TOJIBKO B XOJ¢ €€ pelICHHUS.
Tem HEe MeHee, MOKHO TIPOBECTH HEKOTOPYIO KIIACCH(DUKAIIUIO «HECTAHIAPTHBIX» 3a/1a4
110 METOJIaM HX PEIICHUS.

PA3/IEJT 1

Pewenue necmanoapmmuvix 3a0au ¢ UCNONb308AHUEM OOWUX CBOUCME PYHKYULL

PelnreHre HEKOTOPHIX HECTAHAAPTHBIX 3a/1a4 MOXKET OBITH OCHOBAHO Ha CBOWMCTBAaX
MOHOTOHHOCTH, MEPHOJNYHOCTH, YETHOCTH WIM HEYETHOCTH M T.1N., BXOMAIIMX B HUX
¢GyHKIMIA. BeIBaeT yI0OHO HCITOIB30BATh CICAYIONINE 3aMCUaHHSI.

1. Tlycth dynkiwms f(X) MOHOTOHHO BO3pacTaeT Ha MPOMEXKYTKe £, mpryeM Bce ee
3HAYCHUS Ha TOM IPOMEXYTKe IpuHaIexkar £, roraa ypaBaenue f(f(X)) = X paBHOCHIBHO
Ha E ypaBHeHwuio f(X) = X. (MOKHO MPOBECTH JI0KA3aTEIbCTBO, OMPEACIUB €r0 YICHHKaM B
CaMOCTOSTEIBHYIO Pa3padOTKy, HO 0053aTeIbHO 3aTeM 0(DOPMHUTH CXEMY JTOKA3aTeIIbCTBA
B KJIacce).

AHaNornyHOe YTBEPKICHUE CIPABE/IMBO U B CITydac HEPABEHCTB.

2. [Tycts dynkius f(X) MOHOTOHHO BO3pacTaeT Ha MPOMEXKYTKE E, MpuveM Bce ee
3HAYCHUS Ha 3TOM NPOMEXKYTKe mpuHaexar E, torma HepaBeHcTBo f(f(X))>X, Xe E,
paBHOcwibHO f(X)>X, Xe E. Jloka3aTeiabCcTBO YYCHHUKH IPOBOISAT CaMOCTOSTEIBHO,
OIMUPAsCh HA CXEMY JIOKa3aTeNbCTBa | 3aMevaHusl.

JlaHHBIN METO] yTIOOHO PUMEHSITh, KOT/Ia aJIreOpanvyeckoe BEIPAKEHUE B YCIOBHH
3a]1auu pa30MBaCTCS Ha IPYIITBI OJMHAKOBBIX 110 BHJTY WICHOB, KOTOPHIC MOKHO BBIPA3UTh
C TMOMOIIBIO OTHOM U TOM ke (yHkiuH T (), oOmagaromiel IPOCTHIMU CBOWCTBAMH.

W ecnu B ypaBHEHHH, HEPABEHCTBE yYacTBYIOT (DYHKIIMU C XOPOIIIO U3BECTHBIMU
CBOWCTBaMHU (MOHOTOHHOCTb, ICPUOMYHOCTh, OTPAHUYCHHOCTD U T.11.).

PA3JIEJT 2

Memoo munu-marcos

JIaHHBIN METO] MPUMEHUM K IIMPOKOMY KJIACCy «HECTaHIAPTHBIX 3a7a4».

Ecmu Tpebyercs pemmth ypaBuenue f(X) = h(X) u Ha oOiieli o0mactu onpeneicHus
E ¢ynkuwmii f(X) u h(X) BemmonustoTes HepaBerctsa: f(X) <A; (f(x) >A) u h(x) >A; (h(x) <A),
to ypaBHenue f (X) =h (X) paBHOCHIILHO CUCTEME:

Ecnu HyxHO pemnth ypaBHenue f(X, y) = h(X, y) u Ha oOnactu onpenencuus £
dyukuuii f (X, y) u h (X, y) Bemomnusitorest HepaBencta: f (X, y) <A; (f (x, y) >A)u h (X, y)
>A,; (h (X, y)<A), To ypaBrenue f(X, y) = h (X, y) paBHOCHIBHO cUCTEME:

KoneuHo, ciieflyeT NOHUMATh, YTO MPEJIOKESHHBIC CXEMbI HE SBIISICTCS JIOTMOH, a
CKOpEe CITy’KaT PYKOBOJICTBOM K JICHCTBUIO.

3ameuanue:

1. YacTo BHEMIHMM MPH3HAKOM, MOOYXJAIOUIMM  HCIIOJIB30BaTh  METOJ
MHUHMMAKCOB, SIBJISICTCS HAJMYME B OJHOM YPaBHCHUU WJIM HEPABEHCTBE (YHKIIMN
pa3IMYHOW TPUPOABI, YTO 3aTPYAHSET WU JeJaeT HEBO3MOXXHBIM HCIOJIh30BAHHE
CTaHIAPTHBIX METOJIOB.



2. lHorma olleHKa OJHOW W3 YacTel ypaBHEHHs (HEpaBEHCTBA) MOXKET OBITh
clIenaHa, UCXOMs U3 OUEBUIHBIX COOOPAKEHHH, HITH TUKTYETCS HETTOCPEACTBCHHO BUIOM
ITOM YacTW; TOTJA CJEAYeT MOMBITAThCA IONYYHTh MPOTHUBOMOIOXKHYIO OLEHKY st
JpyTO# YacTH ypaBHEHUs (HEPAaBCHCTBA).

PA3JIEJI 3

D-memoo (Ouckpumunanmmuulii memoo).

JIaHHBI METOJl MUHHMAKCOB, B OCHOBE KOTOPOTO JICKHUT BBIJCICHUE ITOJHBIX
KBaJpaTOB B BBIPAXKEHUU OTHOCHUTEIIBHO KaKOW-TM00 u3 (pyHKIUN (MHOTIA 3TO TpeOyeT
NPEIBAPUTEIBHOTO MPE0oOPa30BaHUsT BBIPAKCHHUS) BBIACISACTCS CPEAM MPOYHUX METOIOB
BBUJY TMPOCTOTHl €ro NPHUMEHEHHS ¥ IIMPOKOTO pPACIPOCTPAHEHUS B TPAKTUKE
BCTYIIUTEIIBHBIX YK3aMCHOB.

Cxema npumenenuss D-memooa

Ecmu ypasuenwue f(x) = 0 wiu f(X, y) = 0 u T.11., MOXkHO nipuBecTd K Buay fi(X)h?(X)
+ f2(x) h(X) + f3(X) = 0 (uTM aHAJIOTUYHO B YPaBHEHUU C ABYMsI HCHM3BECTHBIMH ), TpudéM D
= f,2 —4fi x £:<0, mpu BcexX MOMYCTHMBIX 3HAYCHUSAX TEPEMCHHBIX, TO YPaBHCHHE
PaBHOCWJIBHO CHCTEME:

D-meTon mpuMeHnM B «HECTaHAAPTHBIX 3a/1a4ax», KOTOPhIE HAUWHAIOTCS CIIOBAMH
«PemmuTh ypaBHEHHE (CHCTEMY) W T.I.» 0€3 JOMOJHUTEIBHBIX TPEOOBAaHHWHA YHCITY
PCIICHH, UX CIEIIMATILHOMY PACTIOJIOKEHHIO HITH IPYTHX TPeOOBaHUH.

Ecmu D-meton He ypmaercs MNPUMEHHTH cpa3dy, TO CTOMT MOMPOOOBAThH
TOKIECTBEHHBIMH NPEOOPa30BAHUSAMU JOOUTHCS, YTOOBI YpaBHEHHE WM HEPAaBEHCTBO
pHOOPENO BUJ KBaAPATHOTO TPEXUJIEHA, OTHOCUTENBHO KaKOH-TH00 (PyHKIUY.

Ecnu mocne mpeaBapuTenbHOrO aHaiu3a YCJIOBUS 3ajjaud He BHIOpAaH METOJ
peleHusT — MOXKHO TMPUMEHHTh D-MeToa, Kak YHUBEPCalIbHBIH METOA C IIMPOKHM
CIIEKTPOM ITPUMEHEHHUIA.

PA3JIEJT 4

Memoo omoensrowux KOHCmanm

JIaHHBIN METOJI pelIeHHUs O4YEHb MOX0X Ha METOJ MUHUMAaKCOB.

Urobsl noKazaTh, yTo Ha noaMHoxecTBe E(CR cBoell obmactu ompeneneHUs
ypaBHenue f(x) = g(X) (mepaBenctBo f(X) < g(X)) He MMeeT pelICHUi, TOCTATOYHO,
HaIllpuMep, HAaUTH TaKyl0 KOHCTaHTY 4, 4TO Ui BCceX XELE clipaBeiMBa CUCTEMA!

HaoGopor, ecnu Ha MHOeCTBE E BBIMONHIETCA yKa3aHHas CUCTEMa HEPaBEHCTB,
TO BCE TOYKHU 3TOTO0 MHOXECTBA YAOBICTBOPSIOT HepaBeHCTBY f(X) g(X).

MeTtoa oTAensomuX KOHCTAHT MPUMEHSETCS B YPaBHEHHUSX M HEPaBEHCTBAX,
KOTOPBIE OJTHOBPEMEHHO COJlepKaT anreOpanmdecKue U TPUTOHOMETPUYECKHE (YHKIIHH,
€CIIH MOTIBITKH PUMEHHUTH CTaHIapPTHBIC TIPUEMBI HE TIPUBO/IT K IEITH.

PA3JIEJT 5

Memoo mpueonomempuueckoi nOOCMaHO8KU

Pemenne HEKOTOPHIX ypaBHEHHWIl, HEPABEHCTB U CHUCTEM CYIIECTBEHHO
yOpOWIAETCS,  €CIU  3aMEHUTh  HEU3BECTHBIE  TIEPEMEHHBIC  IMOAXOJSIIMMHU
TpUroHoMeTpuieckuMu (pyHkuusmMu. T.K. TpuUroHOMeTpuyeckue (GYHKIHMH CBSI3aHBI
MEXIy CO0O0W MHOMXECTBOM COOTHOIICHHH, 3TO MO3BOJISET IMOCIE 3aMEHBI YIPOCTHTH
CTPYKTYPY BBIpKCHUSI.

MeToa TpUTrOHOMETPHUYECKON IMOJACTAaHOBKH YAOOHO NMPHUMEHATH B TOM Ciydae,
Korga anreOpamueckass CTPYKTypa BBIPRKCHHS HAllOMHUHAET CTPOCHUE KaKHX-JTHOO
W3BECTHBIX TPUTOHOMETPUIECKUX (HOPMYII.



PA3JIEJT 6

Memoo eeomempuueckoii NOOCMaHO8KU

Pemenne HekoTOpbIX anreOpandyecKuX ypaBHEHUW, HEPAaBEHCTB, CUCTEM M T.II.
YIPOIIAETCS, €CIIH NPUIATh BXOIAIIMM B HUX BBIPAKEHUSAM I'€OMETPUYECKHUI CMBICII.

DTO MOXHO CJIeNaTh pa3HbIMU CIIOCOOAMM, HAIIPUMED:

e 1300pa3sUTh COOTBETCTBYIOLINE YpPAaBHEHHUSIM WJIM HEU3BECTHBIM KPHUBbBIE WIIH
00JacTH B IEKapTOBOM CHCTEME KOOPJIMHAT U pACCMOTPETh UX B3aUMHOE PACIIOJIOKEHHUE;

® JCTOJIKOBAaTh YpaBHEHHE WM HEPABEHCTBO KaK ajireOpanvyeckoe COOTHOIIEHUE
MEX1y JJIMHAMHU CTOPOH M YIJIaMU B KaKMX-JIHMOO reOMETPUUYECKUX (PUTypax, MOIb3YSICh
TEOpeEMaMU F€OMETPHH;

® VHTEPIPETUPOBATH YPABHEHHE WM HEPABEHCTBO B BHUJE COOTHOILIEHUS MEXIY
BEKTOpaMH

PA3JIEJT 7

Cummempus aneebpauyecKux blpadriceHut

WNHorna ypaBHEHHE, HEpPaBEHCTBO, cHCTeMa M T.I. O0JlaJjaeT CBOMCTBOM
anreOpanyeckod CUMMETPHHM, TO €CTb HE MEHSET CBOEro BHJA IMpH KaKoW-uOo
HUKIJIMYECKON 3aMeHE MEPEMEHHBIX MECTAMM, U3MEHEHUS UX 3HAKOB U T.11. IHOr/Aa, 4TOObI
BBISIBUTh CHUMMETPHUIO BBIpOKEHUS, TpeOyeTcs NpeABapUTEeNIbHO €ro mnpeoOpa3oBaTh
(3amaun co CKpbITOMl cummerpueit). MeTon cummeTpun yJI0OHO NPUMEHATH, KOTJa B
(bopMyIHPOBKE 33a4H IPUCYTCTBYET TpeOOBaHHE €AMHCTBEHHOCTH PEIICHUS 3a/1a4y WIN
TOYHOE yKa3aHue 4nciia pemennil. Ciie1yer IOMHUTh: CHMMETPHS ITO3BOJIIET yCTAHOBUTD
JMIIB HEOOXOAMMBIE YCIIOBHSI, U 3aTeM TpeOyeTcs MpOoBepKa UX JTOCTATOYHOCTH.

PA3JIEJT 8

Hcnonvzoeanue meopemvl Buema

e B HEKOTOpHIX 33/1a4ax, CBSI3aHHBIX C KBaJJPAaTHBIM TPEXWICHOM, ObIBAaET YA00HO,
HE Haxo/Jl caMUX KOpHEW TpéxusieHa, UCIoJIb30BaTh (hopmysl TeopeMbl Buera. [Ipu aTtom
Ba)XHO [TIOMHUTH, YTO BHITIOJHEHUE COOTHOILIEHHUH TeopeMbl Bueta emé He obecneunBaer
CyIIECTBOBAHNUE CAMUX KOPHEM.

Teopemy Buera cienyer UConb30BaTh B TEX CIIy4asiX, KOTa HEIOCPEACTBEHHOE
OTBICKaHHE KOpHEH MHOTOYJIeHa 3aTPYAHEHO U B TO ke BpeMs (popmyiibl Buera mo3Boistor
00pa3oBaTh 3aMKHYTYIO alre0panyeckyro CUCTEMY, KOTOPasi OKa3bIBA€TCsl pa3pelIMMON.

IIpn sTomM He cienyer 3a0bIBaTh, YTO ANreOpandEecKUE COOTHOLIEHUS MEXY
KOPHSIMH U K03(pPUuIimeHTaMi MHOTOUJIEHa, BhITeKaromue u3 popmyn Bueta camu o cebe
eme He O00ecrneynBalOT CYIIECTBOBAaHHE JICHCTBUTEIBHBIX KoOpHed. Hammuume
NEHUCTBUTENBHBIX KOPHEW ClelyeT MPOBEpATh OTIAENbHO (0OOCHOBAHHE JTOCTATOYHOCTHU
HalICHHBIX 3HAYCHUI).

PA3JIEJT 9

Koopounamnas nnockocms «nepemennas-napamempy u peuieHue OmHOCUMenbHO
napamempa

e B 3ajauax ¢ napameTpoM yJ0OHO paccMaTpUBaTh NEPEMEHHYIO U ITapaMeTp Kak
PaBHOIIPABHbIC BEJINYNHBI.

e B Takux 3agadax ObIBA€T HYXKHO PacCMaTpUBATh YpaBHEHHE WJIM HEPABEHCTBO
rpau4ecKu, MPOBOAS MOCTPOCHUSI B KOOPAWHATHON TNIOCKOCTH C OCSIMH «IIepeMeHHasi-
napamerp». MHorna ynaercs pa3pelllnTh YpaBHEHHE WJIM HEPABEHCTBO OTHOCHUTEIIBHO
BXOJALIETO B Hero napamerpa. Cieayer yAeanTs BHUMAaHME 3a7a4aM, B KOTOPBIX POJIU



NIEPEMEHHONM W TMapaMeTpa HaMEPEHHO [OMEHSHbl MecTaMu. Meron pelieHus
OTHOCHUTENIBHO TMapamMeTpa YI0OHO MPUMEHSTh, KOT/Ia BBIPAKEHHUE HMEET BBICOKYIO
CTENEHb, KaK MHOTOWIEH OTHOCUTEIBHO IepeMeHHOW X M OJHOBPEMEHHO SIBISETCS
JUHEWHBIM WM KBAJIPaTHBIM BBIPAXKEHHUEM OTHOCUTENIBHO Tnapamerpa. Mim ecnu
(GopMyIHpOBKa 3aJla4l IOJCKA3bIBAET, UYTO MEPEMEHHYIO MO CMBICIY 3aJadd yJ0OHO
CUMTATh MapaMETPOM, a MapaMeTP CUUTATh IEPEMEHHOM. J{aHHBIN METOA IPUMEHUM, €CITU
r€OMETPUUYECKOE MECTO TOYEK, ONPENENIIEMOE 3a/JlaHHBIM B YCIOBHM HEPABEHCTBOM,
yaaercs n300pa3uTh Ha KOOPAMHATHON IUIOCKOCTH «II€peMEHHas-apaMmeTp». beiBaloT u
JIpyTUe CIy4Yad UCIIOJIb30BaHUS PACCMOTPEHHOTO METOAA.

PA3JIEJI 10

3aoauu co c60600HbIM NApamempom

e B ycioBUM HEKOTOpPBIX HECTaHAAPTHBIX 3aJad OAHOMY M3 MapaMmeTpoB WU
MEPEMEHHON pa3peniaeTcss MPUHUMATh BCEBO3MOXKHBIE 3HAUEHHS] U3 HEKOTOPOIo
MHO’K€eCTBa (CBOOOIHBIN MapameTp, nepemeHHas ). [Ipu 3ToM 06b14HO TpeOyeTcs OThICKATh
TaKHe 3HaYEHUS IPyroro napaMmerpa, pu KOTOPHIX BBIMOIHIETCS ONPEIEICHHOE YCIOBHE.

3ajaun Takoro BUJa YacTO PEUIAIOTCS MO CIEAYIOUIEH cXeMe:

1. TlpunaBas cBOOOAHOMY NapameTpy CIHelUualIbHble 3HAUYCHMS, J0OMBaeMcs
VOPOIICHUs] BBIPAKEHUs, MOCJIE€ 4Yero HaXOAHM HEOOXOJUMOE YCIIOBME Ha HCKOMBIN
napamerp.

2. TloncTaHoBKOM HaAWJEHHBIX 3HAYEHWHW HMCKOMOTO ITapaMeTpa M IIPOBEPKOI
TpeOyeMOoro yCIOBUS U3y4aeM JI0CTaTOYHOCTD MOMYyYEHHBIX 3HAUYCHH.

3. Metox cBoOoHOTO MapaMeTpa (IEPEeMEHHOI ) UMEET CMBICI IPUMEHSITh, €CITU B
BOMpoce 3ajaud TpeOyercs, 4TOObl HEKOTOpHIE YCIIOBHUS BBINOJHSINCH IPH BCEX
3HAUEHUSAX 3TOTO MapaMeTpa U3 3alaHHOT0 MHOKecTBa. OOBIYHO YJ00HO BHIOUPATH TaKKe
crelnMajgbHble 3HAYeHUs CBOOOJHOTO IapaMmerpa, MNpPU KOTOPBIX paccMaTpUBAEMOE
BbIpayKEHUE UMEET 0COOEHHO MPOCTOM BUJT — 3TO MO3BOJISIET HANTH HEOOXOIUMBIE YCIIOBUS
Ha UCKOMBIW MMapameTp.

4. TlpoBepka HailICHHBIX 3HAUEHUI NTapaMeTpa 3aKaHYMBAET PEIICHHUE 3aJa4u.

PA3JIEJT 11

3aoauu c 3amenoii ycrosus

Pemenne HEKOTOPBIX HECTaHAAPTHBIX 3a7a4 CYIIECTBEHHO YIPOLIAETCS, €CIH
3aMEHHUTDH YCIIOBUE 33a/1a4ll HEKOTOPHIM JIPYTUM YCIIOBUEM M MOKa3aTh, YTO BHIMIOJHEHUE
ATOrO YCJIOBHS BJIEUET 3a COOOM BBIIIOJHEHUE YCIOBUS 33J1a4M, a CJIeJaHHasl 3aMEHa He
Cy’aeT MHOKECTBO PELICHUM.

Meton 3aMeHbl 3ajauu ClIeAyeT MCIOJIb30BaTh, €CJIM B IPOLECCE pEIICHUS
3a/laHHOM 3aJ]auM e€CTh CUTyallus, KOTopas SIBHO HE MMEET IPOCTOr0 aHAJIUTUYECKOTO
peteHus, 1100 COAEPKUT HEYJOOHBIE IS UCCIIeIOBaHMs BhIpakeHus. [Ipu 3ToM 00bIdHO
BUIHO, YTO 3aMEHa HEyNOOHBIX BBIPAKEHHH, JHOO COOTBETCTBYIOIIEE H3MEHEHHE
MOCTAHOBKH 3aJ]auM NMPUBOAUT K €€ CYIIECTBEHHOMY YIPOIIEHUIO U MO3BOJSET PEIIUTh
HOBYIO 3amadqy. BakHO yOemuThCsi, 4TO MPOM3BEICHHOE W3MEHEHHE HE MPOBOIUT K
CY>KEHHUIO MHOYKECTBA PEILICHU.



INIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATHI

[TockonbKy Kypc HanpaBjeH Ha paclIUpeHue U yriayOaeHne 3HaHU 00y4aronumxcs
[0 MaTEMATHKE, PE3YJbTAThl €ro OCBOCHHS MOKHO OLEHHBAaTh B COBOKYIHOCTH C
pe3yibTaTaMu OCBOCHHS IMPOrpaMMbl y4eOHOro npenMera «MaremaTukay

JIMUHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE  pe3yNbTaThl  OCBOEHUS  IPOrpaMMbl  y4yeOHOro  MpeameTa
«MaremaTuka» XxapakTepu3yrTCs:

I'pasicoanckoe eocnumanue:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIUU O00YyYaIOUIErocsi KaK aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUHCKOr0 OOIIECTBA, MPEJICTABICHUEM O MaTeMaTHYECKUX
OCHOBax ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYD, SIBJICHUIA, MPOIEAYP TPAKIAHCKOTO
oOmrecTtBa (BBIOOPBI, OMPOCHI U TMp.), YMEHUEM B3aHMMOJECUCTBOBATH C COIMAIHHBIMHU
WHCTUTYTaMHU B COOTBETCTBHUM C UX (PYHKIIUAMHU U HA3HAYCHUEM.

Ilampuomuueckoe eocnumanue:

c(hOpMUPOBAaHHOCTHIO POCCUMCKON TpakAaHCKOW HMACHTHYHOCTH, YBXKCHHUS K
MPOLIJIOMY M HACTOSIIEMY POCCUWCKON MAaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K
JOCTUKEHUSIM POCCUMCKHX MAaTEMATUKOB M POCCHUHCKOM MAaTEMAaTHYECKOW IIKOJbI, K
HCIIOJI30BAHUIO 3TUX JIOCTHKCHHM B IPYTUX HAYKaX, TEXHOJIOTUSX, chepax IKOHOMUKHU.

/Jlyxoeno-npaecmeennoe ocnumanue:

OCO3HAaHUEM JYXOBHBIX I[EHHOCTEH POCCHUUCKOro Haponaa; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHHUS, STUYECKOrO0 TIIOBEACHMS, CBS3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHHN HAyKH M JIESITEIbHOCThIO YYEHOI0; OCO3HAHHEM JIMYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOWYUBOTO OYIYIIETO.

Icmemuueckoe eocnumanue:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKIIOYas OSCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHUN, PACCYKIACHUI; BOCIPUUMYHUBOCTHIO K
MaTeMaTHYECKUM aCIeKTaM pa3-TUYHBIX BUJIOB UCKYCCTBA.

QDusuueckoe gocnumanue:

c(hOpMUPOBAaHHOCTHIO YMEHUSI MPUMEHSITh MaTEeMAaTUYECKUE 3HAHUS B MHTEpPecax
3I0pOBOro H 0Oe30MmacHoro oOpa3a >H3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pOBBIO  (3I0pOBOE MHTaHHUE, COAJAaHCUPOBAHHBIA pEXUM 3aHATUH M OTHbIXA,
peryinsapHas (pu3ndeckas akTUBHOCTD); (PU3UIECKOTO COBEPIICHCTBOBAHUSI MTPU 3aHATHIIX
CIIOPTUBHO-03J0POBUTEIBHON IEATENBHOCTBIO.

Tpyooeoe eocnumanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TpPYAOIIO0OUS; HHTEPECOM K
paznuuHbIM chepam mpodecCHoHATBHON AESITEIHHOCTH, CBA3aHHBIM C MAaTEMAaTHKOMN U €€
MPUIOKEHUSIMH, YMEHHUEM COBEpINaTh OCO3HAHHBIA BBIOOp Oyaymiedt mpodeccuu u
pealn30BbIBATh COOCTBEHHBIC XWU3HEHHBIC IJIaHBI, TOTOBHOCTHIO W CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa30BaHHUI0 M CaMOOOpa30BaHHMIO Ha MPOTSIKEHWU BCEH IKU3HM;
FOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUM MPAKTHUYECKUX 3aJa4 MaTeMaTHYECKOU
HaIIPaBJIECHHOCTH.

IKonozuueckoe gocnumanue:

c(OpPMUPOBAHHOCTHIO ~ DKOJIOTMUECKOW  KYJIbTYPBI, IMOHUMAHUEM  BIUSHUS
COLIMAIbHO-3KOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MTPUPOIHON U COLMAIBHOUN Cpeabl,
OCO3HAHHMEM TJI00ATBLHOTO XapaKTepa »SKOJOTHYECKUX NpoOJieM; OpUEHTAIMell Ha
NpPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM [ peuieHus 3ajad B 00JacTH OKpY’Karolen



Cpelbl, IUIAHUPOBAHMUSI TIOCTYNKOB U OIICHKM HX BO3MOXHBIX IOCHEACTBUMA ISt
OKPYKaIOIIEH CPeIbl.

I]ennocmu nayunozo nosnanusn:

c(hOpMUPOBAaHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO CO-BPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW NMPAaKTHUKH, MOHMMAHUEM MaTEeMaTHYECKOU
HAyKHU Kak cepbl 4eTOBEUECKOU JeSTEIIbHOCTH, STANOB €€ Pa3BUTUS U 3HAUUMOCTH IS
Pa3BUTHS IIUBUIIM3AIUH; OBJIAICHUEM SI3bIKOM MaTEeMAaTHKU U MaTEMaTUYECKOM KyJIbTypon
KaK CpEICTBOM TIO3HAHWS MHpPA; TOTOBHOCTBIO OCYIIECTBISATH NPOCKTHYIO U
HCCJIEIOBATENBCKYIO ICSITEIbHOCTh HHINBUIYAIbHO U B TPYTIIIE.

METAIIPEJMETHBIE PE3YJIbTATHBI

MertanpenMeTHbie  pe3yJbTaThl OCBOEHHUS IPOTpaMMbl  y4eOHOTrO MpeameTa
«MaTemaTruka» XapaKTePU3YIOTCS OBIAICHUEM VHUBEPCAIbHbIMU HO3ZHAGAMENbHbIMU
OelicmeusmMU, YHUBEPCANbHbIMU KOMMYHUKAMUGHBIMU OCUCMBUIMU, YHUBEPCANTbHbIMU
PecyIamusHbIMU OeliCMBUIMU.

o 1) Yuueepcanvnvle  no3nasamenwvhvle  Oeticmeus, obecneuusarom
Gopmuposanue 6a3068bIX KOZHUMUBHLIX npoyeccos obyuarowuxcs (0ceoeHue memooos
NO3HAHUS OKPYHCAIOUIe20 MUPA; NPUMEHeHUe JI02UYeCKUX, UCCAe008AMENbCKUX Onepayull,
yMenutl pabomams ¢ ungopmayuetl).

bazoevie nocuueckue oeiicmeus:

® BLISBIATh U XapaKTEPHU30BaTh CYIIECTBEHHBIE MPH3HAKH MaTeMaTHYECKHX
O00BEKTOB, TIOHSATHH, OTHOIICHWUH MEXIY MOHATHIMH;, (HOPMYIUPOBATH OMpPEICICHUS
TIOHATHH; YCTaHABIMBATh CYIICCTBCHHBIN MNpHU3HAK KiIaccH(UKAIMKU, OCHOBAHHS IS
0000111eHNs U CpaBHEHUS, KPUTEPUU IPOBOJIMMOTO aHAIIN34;

® BOCIPHHHMMATH,  (opMymupoBaTh W  TpeoOpa3oBBIBATH  CYKICHUS:
yTBEpAUTEIbHBIC H OTPULIATENIbHBIC, €IMHUYHbBIC, YACTHBIE U OOIINE; YCIOBHBIC;

® BBISABIISITH MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTHBOPEUUS B
¢akTax, JaHHBIX, HAOIIOJACHUSAX U YTBEPKACHUAXK; IPEATIAraTh KPUTEPUH JUIsl BHISIBICHHS
3aKOHOMEPHOCTEN U MPOTUBOPEYUMIL;

e jiefaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTMKH, JACIYyKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKITFOUCHUH 110 aHAJIOTUH;

® TPOBOJUTH CaMOCTOSITENIFHO JIOKAa3aTEeNbCTBA MAaTEMaTHUECKUX YTBEPKIACHUMN
(mpsiMbIE M OT MPOTUBHOTO), BBICTPAMBATH APTYMEHTAIIMIO, MPHBOIUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS M BHIBOJIBI,

e BBIOMpATH CIIOCOO perieHns yueOHoM 3a1a4u (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHusi, BEIOMpaTh HanOosee MOAXOIANINA C YY4ETOM CaMOCTOSITETTHHO BBIACICHHBIX
KpUTEPHEB).

KBa3zoesvie uccnedosamensvckue oeiicmeus:

® JCNOJNB30BAaTh BONPOCHl KaK HCCIEAOBATEIbCKUI WHCTPYMEHT TIO3HAHUS;
dbopMyIHpOBaTH BOIPOCH], (DUKCHPYIOIIME MPOTHBOpEUYHe, MpoOIeMy, yCTaHABIMBATH
HCKOMOE M JaHHOE, (JOPMHUPOBATH THUIOTE3Y, ApPTyMEHTUPOBAThH CBOIO MO3UINI0, MHEHUE;

® TIPOBOAUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, HCCIIEJOBAaHUE 110
YCTaHOBJIGHUIO OCOOCHHOCTEH MaTEeMaTHYeCKOro OObeKTa, SBICHHS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy 00BEKTaMU, SIBICHUSIMH, TPOLECCAMU;



® CaMOCTOATENBbHO (HOPMYJIHPOBaTh OOOOINEHUS U BBIBOJABI IO pe3yjibTaTaM
NPOBEACHHOTO HAOMIOACHUSA, WCCIECIOBAHUA, OICHMBATH OCTOBEPHOCTH IOTYYECHHBIX
PE3yIBTAaTOB, BEIBOJAOB U 000OIICHHUIA;

® [POTHO3UPOBATh BO3MOXKHOE pa3BUTUE IIpolLecca, a TAaKXKE BBbI-JIBUTATh
NPETOJI0XKEHHS O €T0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Paboma c ungpopmavueii:

® BBIABIATH AepUINTHI MH(DOpPMAIMHU, NAaHHBIX, HEOOXOMUMBIX IJIsI OTBETAa Ha
BOIIPOC U JJISl pELIeHUs 3a]1a4H;

e BpRIOMpaTh WHGOPMAIUIO M3 MUCTOYHHKOB PA3UYHBIX THUIIOB, aHAIM3HPOBATH,
CHUCTEMAaTU3UpOBaTh M MHTEPIPETUPOBATh HMH(OPMALMIO pPa3IUYHBIX BUAOB U (HopM
NPEICTaBIICHMS;

® CTPYKTypHpOBaTh HH(POpMAIMIO, HPEICTABIATh €€ B PazIUYHbIX (opmax,
WUTIOCTPUPOBATH I'padruecky;

® OIIEHUBATh HAAEIKHOCTH HH(POPMALIUH IO CAMOCTOSTENTEHO CHOPMYITUPOBAHHBIM
KPUTEPHSIM.

o 2) VHusepcanvhvie  KOMMYHUKAMUGHbBlEe  Oelicmeus,  00ecneyusaom
copmMuposanHocms COYUATbHBIX HABLIKOG 00VUAIOUUXCA.

Obwenue:

® BOCIPUHMMATH U (OPMYJIHPOBATH CYKACHUS B COOTBETCTBHH C YCIOBHSIMH U
HEeNsSIMA OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPA)XKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHMS MO XOAY PEIICHUs 3a/1adl, KOMMEHTHPOBATh
TIOJTyYCHHBIN pe3yJIbTaT;

e B X0/€ OOCYXIECHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBl,
npoOJeMBbl, pemaeMol 3aJadu, BHICKA3bIBaTh HJICH, HAICICHHBIC HA TOWCK PEIICHUS;
COTIOCTABIISITh CBOM CYXACHUS C CYXKICHUSIMH JAPYTUX YYacTHUKOB JIHAJIOTA,
0oOHapy>KMBaTh Pa3IMUUe M CXOJCTBO MO3UIMI; B KOPPEKTHOU (opme (HOpMyITHpPOBATH
pasHoTIacus, CBOM BO3PAKECHHS,;

® TpEACTaBIATh PE3yIbTAThl PEIICHUs 3a/ladyH, SKCIIEPHUMEHTa, HCCIEIOBaHus,
MIPOEKTA; CAMOCTOSTENILHO BEIOMPATh (hopMaT BBICTYIUICHUS ¢ yUETOM 3a/1a4 NMPE3ESHTAINN
¥ 0COOEHHOCTEH ayAUTOpHUH.

Compyonuuecmeo:

® TIOHMMaTh M UCHOJB30BATh MPEUMYIIECTBA KOMAHIHOW WM HHIUBUIYaTbHON
paboThl MpH pemieHUH y4YeOHBIX 3a/1ay; MPUHUMATH II€JIh COBMECTHOH ACSITEIHHOCTH,
TUTAHUPOBAaTh OPTaHW3aIlMI0 COBMECTHOH paboOThl, pacmpeiensTh BHIBI pPadoT,
JIOTOBApUBATHCS, OOCYXKAAaTh MPOLECC M pe3ydabTaT paboThl; 0000maTh MHEHUs
HECKOJIbKHX JIFOJICH;

® y4yacTBOBaTh B TPYMIOBBIX (hopmax padoTsl (00CYkAeHUS, OOMEH MHEHHUSIMH,
«MO3TOBBIC HITYPMBI» H T. I1.); BBITIOJHITH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU
NEHCTBUA C APYTUMH YICHAMU KOMAaHJbl; OLIEHWBATh KA4eCTBO CBOETO BKJa/a B OOIIMI
IPOAYKT IO KPUTEPUSIM, CPOPMYJINPOBAHHBIM YyYaCTHUKAMH B3aUMOICHCTBHSL.

o B Vuusepcanvuvie pecynamuenvie oeiicmsus, obecneuusaiom opmuposarue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopzanuzayus:



® COCTaBIIAATH IUJIaH, aJITOPUTM pEUICHUS 3aJauyM, BHIOMpPATh CIOCOO pElIeHUs ¢
y4€TOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHpPOBaTh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C YYETOM HOBOM MH(pOpMAIUH.

Camokonmpon:

® BJA/ICTh HABBIKAMU [10O3HABATENILHON pe(IEKCUN KaK OCO3HAHUS COBEPIIAEMBIX
NEUCTBUN W MBICIHMTENBHBIX MPOIECCOB, HMX pe3yibTaTOB; BIAJETh crocodaMu
CaMOIIPOBEPKH, CaMOKOHTPOJISI IIpollecca M pe3yibTaTa pPEIICHUS MaTeMaTH4eCKON
3a/1a4u;

® IPEIBHUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IPH DPELICHUU 33aJau,
BHOCUTh KOPPEKTHBBI B JESATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBLCTB, JAHHBIX,
HaWJCHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHMBAaThb COOTBETCTBHME PE3yJIbTaTa LEIN U YCIOBUSM, OOBSICHATH MPUUNHBI
TOCTHXKEHUST UM HEJIOCTHIKEHUS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OMIMOKY, TaBaTh
OLICHKY NMPUOOPETEH-HOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

3HaTh:

® Co/iep’KaHHUE METOJIOB PEIICHUS «HECTAaHAAPTHBIX 3a/1au» B MAaTEMATUKE;

® OCHOBHbIE TeOpeTH4ecKkue (aKkThl, CBSI3aHHbIE C METOAAMH pEILEHUs
«HECTaHAAPTHBIX 3a]1au»;

® [IPaKTHUYECKUE NPWIOKEHHUS TEM JIaHHOTO Kypca.

YMeTh NIPUMEHSTH:

e o0me npuémMbl OCYIIECTBIEHNS TOMCKOBO-HUCCIIEI0BATEIbCKOMN e TeIbHOCTH
IIPU PEIICHUH «HECTAHIAPTHBIX 3a7a49»;

e QpuEMBl aHAIM3a MATEMaTUYECKUX  BBIPAXKEHHWH, JUIsI  NPUMEHEHUs
HEO0OXOIMMOT0 METO/Ia PEILIEHUS «HECTaHJAPTHBIX 33/1a4»;

® TIPOBOAMTH JOKA3ATEIBCTBO METOJOM MAaTEMATUYECKON UHIYKIIHH.

[Tonnmars:

® WJCI0 NPUMEHEHHUs H3Y4YEHHBIX METOJOB JIAaHHOTO 3JIEKTMBHOIO Kypca K
PELICHUIO «HECTAHIAPTHBIX 3a7a9Wy;

® CYILIHOCTb U3YYEHHBIX METO/IOB;

e crenuduKky BbIOOpa CTPATETUH PEIIEHUS! KHECTaHJAPTHBIX 3a/1au».

[IporHo3upyeMslii pe3ynbTar:

® OCO3HaHHBIN BRIOOP yHalIUMUCS JalibHENIero npoduis ooydeHus;

® [IpE/ACTaBJICHUE TBOPUYECKHUX PadOT yyaInuxcst Ha KOH(PEPeHIIX;

® VyYacTHE YYallUXCi B MATEMATHYECKUX OJIMMIHNAAAX, COOTBETCTBYIOIIUX
MHTEPECAaM U YPOBHIO MaTEMaTUYECKOM MOATOTOBKU yUalUXCS.



TEMATHUYECKOE IINTAHUPOBAHUE

Ne | HammeHoBaHMe pa3jiesioB Kou4ectBo Buabl gesiteibHOCTH DJIeKTPOHHbIE
n/ H TeM IPOrpamMMbl 4ACOB (uudposeie)
n o0pa3oBaTelbH
bl¢ peCypcChbl
1. | Pemrenne HeCTaHAAPTHHIX Onepuposate  NOHATHAMM:  YPABHEHNE, hiine://blog.zabedu.
337184 C HCIIO/Ib30BAHHEM HEPaBEHCTBO, cucTteMa YPaBHEHHH, 1\ imatem/wp-
OOIIMX CBOHCTB (DYHKIIHIA. 5 Ezg::izg; . PII’;TLE;I:’?G COBB)’IE’;?;EI;?; content/uploads/site
DABHOCHHOCTS $/10/2015/04/xaura
(YHKIHS, KOMIO3HI[HS 10.pdf
2. | MeToa MHUHH-MaKCOB 7 Gynkuuit, rpapuk  QyHKuuM,  06IACTEH
OTpeeeH s 1
3. | IncxpumumanTabIi MeTOR . MHOKECTBO ~ 3HAa4YeHHM  (DYHKIHH, HyJ’II/T
(GYHKIMH, TPOMEKYTKH 3HAKOMOCTOSHCTBA;
NMHEiHAs, KBaApaTUIHAs, IPOOHO-THHEHHAS 1
4. | Meton oTnensomux 6 cTerneHHas QYHKIHH.
KOHCTaHT. BeIOMpaTh Crioco6 pemeHus parMOHATBHBIX,
5 | MeToa TpuroHoMeTpuHecKoit MppaLOHATbHBIX, [OKa3aTebHbIX,
110ICTAHOBKH 6 norapn(bMquecm/Ix U TPUTOHOMETPHYECKHUX|
- VpaBHEHHH H HEPAaBCHCTB, HX CHCTEM H
6. | MeTox «reoMeTpruiecKoi» COBOKYIIHOCTEHf, B TOM YMCJIE COAEpKAIIUX
NOACTaHOBKHU 6 MOJIYJI U TIapaMeTphl
7 CuMmMeTpusi  anreGpanyecKux Haxoauth pemenus ypal?‘HeHI/n?l, HEPaBEHCTB,
BBIPaKCHHIT 5 CHCTEM,  COBOKYITHOCTEH €  MOMOLIBIO
PABHOCHJIbHBIX TIEPEXOJI0B WM OCYIIECTBIISIS
8. | Ucnonbsosanue TEOpEMBI 5 NpOBEPKY KOpHEH, NPUMEHSTh pa3jIHuHbIE
Buera. MeTonsl  (Tpadudeckwe, — aHATHTHYECKHE)
9. | Kooprmnarnas IOCKOCTE [perueHust ypaBljeHHﬁ, HEPaBEHCTB, UX CHCTEM H
«TI€pEMEHHAsA-TIApAMETP» U COBOKYITHOCTCH.
pernere OTHOCHTCILHO 6 BbINOIHSITH 3JIEMEHTapHBIC MPeoOpa3oBaHms]
napamerpa, g’y afl’z‘;‘f
10. | 3anaun ¢o CBOOOHBIM BHATL UYETHOCTH WIM HEYETHOCTH (DYHKIIUH,
napamMeTpoMm. S [EPHOTUYHOCTD byHKIUH, HAXOIUTh
[POMEKYTKA MOHOTOHHOCTH (YHKITUH.
11. | 3ana4m ¢ 3aMEHOHU yCIIOBHS @opMyJIMPOBATH W HLIIOCTPUPOBATD,
5 rpaduyecKH CBOKWCTBA
HKLIUH.
13. | Pemenue HECTaHOAPTHBIX %}Tlpomb rpadux xommosuumu Gynxumit cf https://djvu.online
3aja4. TOMOILIBIO /flle/JUApOQKCJ
DIEMEHTApHOTO MCCIICAOBaHUsS W CBOWCTB| gFDp
KOMITO3UIINH.
CTpouTh reoMeTpruyecKre 00pa3sl ypaBHEHHH
M HEPABEHCTB Ha KOOPIMHATHOU IIOCKOCTH.
TpuMeHsATH CBOWCTBAa (DYHKIMH I pEeIICHHS]
8 COOTBETCTBYIOIINX YPABHEHUI U HEPABEHCTB

Mcnonb30BaTh  NPUKUIKY U
[pe3yibTaTa BEIYNCICHUM.
Mcnosib30BaTh  TEOPETUKO-MHOXKECTBEHHBI]
amnmnapar

U1 ONHMCAHMS X0Ja PEIICHHUs] MaTEMaTUYECKHUX|
Bajgad,

A TaK)KE peasbHbIX MIPOLIECCOB U SBICHUIL.
MopeaupoBaTh  peanbHbIE  CUTyallUd C

OLIEHKY

IMMOMOIIIBIO




[YpaBHEHUIi, HEPABEHCTB, CHCTEM, B TOM YHCIIe|
COZlepKaIIHIX napamerp, HCCIIe0BATH|
MOCTPOCHHBIE MOJIE/IM, WHTEPNPEeTHPOBATH
[OTy4EeHHBIH pe3yabTaT

[puMeHATHL OCHOBHBIC IOHATUS  Kypca
anreOpbl 1 Haval

MaTeMaTHYECKOro aHaIIM3a I PEIleHUs 3a/1a4
M3 peanbHOM JKU3HH M IPYTHX IIKOJBHBIX
[penIMeToB

Mcnosp30BaTh M()POBHIE pecypebl

Uroro:
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IHOYPOYHOE IINTAHUPOBAHHME

10 k1ace
Ne Tema ypoka
n/n KosnmnuectBo Hara
qyacoB H3yYeHUd
1.  [Mcnosb30BaHuEe MOHATUI 00JaCTH ONpeieNeHust U 001acTH 3HaUeHHUH 1
(YHKLIMU NP pelIeHUH YPaBHEHUH, HEPaBEHCTB
2.  [Mcmonb3oBaHue CBOMCTBA MOHOTOHHOCTH (DYHKIIHH 1
3.  HMcnosnb3oBaHue CBOMCTBA YETHOCTU-HEUETHOCTH (QYHKIIUU 1
4.  Mcnosnbp3oBaHue CBOMCTBA NEPUOAUYHOCTH (PYHKLUHU 1
5. MeToa MaKOpaHT 1
6. [DKcTpeManbHbIE CBOMCTBA paCCMATPUBAEMBIX (DYHKIIWH. 1
Pewienne ypaBHEeHU, HEPABEHCTB.
/.  [DKcTpeMalbHble CBOMCTBA pacCMATPUBAEMBIX (DYHKLIUH. 1
PenieHye ypaBHEHHUI, HEPABEHCTB.
8.  [CiencTBHe U3 HEPABEHCTBA MEXY CPEIHUM apU(PMETHUECKUM U
CPEIHUM IeOMETPUUECKUM 1
Pemienne ypaBHEeHUN, HEPABEHCTB.
9.  (CnencTBHe U3 HEPABEHCTBA MEX]Y CPETHUM apU(PMETHUECKUM U
CPEIHUM IeOMETPUUECKUM 1
Pemienne ypaBHEeHU, HEPABEHCTB.
10. [HepasencrBo Komm-bByHsikoBckoro 1
Pelenue ypaBHEHUHN, HEPABEHCTB.
11. HepasenctBo Kommu-byHskoBckoro 1
Pemenne ypaBHEeHU, HEPABEHCTB.
12. [IpumeHEeHHE METO/Ia MUHUMAKCOB JUIS PEUICHUS ypaBHEHUH, 1
HEPaBEHCTB
13. |BelgenieHue OTHOTO KBajapaTa 1
14. |Anroput™ pelieHusl ypaBHEHUN U HEPABEHCTB TUCKPUMHUHAHTHBIM 1
MeTooM (D-meTomom)
15. JluckpuMHHAHTHBIN MeTo/1. Perenne ypaBHeHUH 1
16. JluckpuMHHAHTHBIA MeTO]I. Perenne HepaBeHCTB 1
17. |[loka3aTelbCTBO HEPABEHCTB 1
18. Urepamumn 1
19. |PemieHue ypaBHEHHII METOIOM OTACISIONIUX KOHCTAHT 1




20.

Pemrenne ypaBHeHI/Iﬁ METOAOM OTACIAOINUX KOHCTAHT

21. [Pemenue ypaBHEHHI METOJOM OTACISAIOMIUX KOHCTAHT

22. |PanmoHaNBHOCTH JI0KA3aTeIhCTBA TOTO MJIM HHOTO KOHKPETHOTO
HEPaBEHCTBA METOAOM OTAEISIOMINX KOHCTAHT

23. [Ipuronomerpudeckue GOpMyIIbI

24. |YHHBepcaibHasi TPUTOHOMETpUYECKas MOJICTAHOBKA

25. |Pemenue panroHaIbHBIX YPAaBHEHUN U HEPABEHCTB METOJIOM
TPUTOHOMETPHUYECKON TTOACTAaHOBKH

26. |PemieHue uppanroHaNIbHBIX YPAaBHEHUN U HEPABEHCTB METOJIOM
TPUTOHOMETPHUYECKON TTOACTAaHOBKH

27. [PemeHue cucTeM ypaBHEHHI U HEPABEHCTB METOJIOM
TPUTOHOMETPHUECKOHN MOJCTAHOBKH

28. [[I[pumeHeHHE METO/1a TPUTOHOMETPUUYECKOM MOACTAHOBKH IS
peleHNs ypaBHEHHI, HEPAaBEHCTB, CHCTEM

29. [['paduueckoe perieHre ypaBHEHUI, HEPABEHCTB, CUCTEM

30. [[IpumeneHue TeopeM reoMeTpHH VISl pEIICHUs YPaBHEHUH,
HEpaBEHCTB, CHCTEM

31. [IpumeHeHHEe TEOpUH BEKTOPOB LIS PEUICHUS ypaBHEHNUH, HEPABEHCTB,
cHCTEM

32. [IpuMeHeHHE METOA KTEOMETPUUECKOI» MOJCTAHOBKY /ISl pEIIeHUs
YpaBHEHHIA, HEPABEHCTB, CHCTEM

33. [[IpuMeHeHHE METOAA «TEOMETPUIECKOY MOJICTAHOBKY /ISl PEIICHUS
YpaBHEHHI, HEpaBEHCTB, CHCTEM

34. |O0001IEHNE U CUCTEMATH3AIHI




11 kiaace

apaMeTpoM

Ne Tema ypoka Buabl, popmbl
n/n KosimuectBo Hara KOHTPOJIst
qyacoB H3yYeHUd

1.  (Cummerpuueckue MHOrOWwIEHH! OT X, Y. OCHOBHas
TeopeMa O CUMMETPUYECKUX MHOTOWIEHAX OT IBYX 1
[EPEMEHHBIX

2.  [Pemenue ypaBHEHHIA, HEPABEHCTB, CHCTEM C ABYMS 1
[IEPEMEHHBIMU

3.  |(CuMMeTpuYecKre MHOTOWICHBI OT TPEX
nepeMeHHbIX. OCHOBHAs TeOpeMa O CUMMETPUUYECKUX 1
MHOTOYJIEHAX OT TPEX MEPEMEHHBIX.

4.  |PerneHue ypaBHEHUI, HEPABEHCTB, CUCTEM C TPEMs 1
[epEMEHHBIMU

5.  |PemieHue ypaBHEHHI, HEpaBEHCTB C TAPaMETPOM C 1
MCII0JIb30BaHUEM CUMMETPUU

6. Teopema Buta 11 KBagpaTHbIX YPaBHEHUN U
ypaBHEHUH BbICIINX cTeneHel. Teopema, oOpaTHas 1
reopeme Buera

7.  [Pemenue 3a/1a4 Ha MCCIIEJOBAHUE 3HAKOB KOPHEH 1
YpaBHEHHUS

8.  [Pemenue ypaBHEHHI, HEpaBEHCTB, CUCTEM C 1
MpUMEeHEeHHEeM TeopeMbl Buera

Q.  |[Pemenue ypaBHEHMIA, HEPABEHCTB, CHCTEM C 1
[IPUMEHEHHEM TeopeMbl Buera

10. [PemieHue 3ajaHMii C MapaMeTpoM C MPUMEHEHUEM 1
Teopemsl Buera

11. [‘paduyeckoe pemieHue ypaBHEHHH, cUCTEM 1
YPaBHEHHH ¢ TapaMeTpoM

12. [‘paduueckoe pernieHue ypaBHEHUH, CHCTEM 1
YpaBHEHUI ¢ TapaMeTpoM

13. |PemieHue ypaBHEHMI, CHCTEM YpaBHEHH ¢
[apaMeTpoM B KOOPAMHATHOM ITIOCKOCTH 1
«IIEpEMEHHas — ImapaMeTp»

14. |Pemenue ypaBHEHH, CUCTEM ypaBHEHHH ¢
[apaMeTpoM B KOOPAMHATHOM ITIOCKOCTH 1
«IepeMEeHHas — mapaMmeTp»

15. |Pemenue ypaBHeHMIi, CUCTEM YpaBHEHUN C 1
[apaMeTpOM OTHOCUTENIBHO MapaMeTpa

16. |PemieHue ypaBHEHMI, CHCTEM ypaBHEHHI ¢ 1
[apaMeTPOM OTHOCUTEIIBHO IapaMeTpa

17. |Anroputwm pemieHus 3a1aHus CO CBOOOIHBIM 1




18.

Perennie ypaBHeHUN CO CBOOOIHBIM TApaMeTPOM

19. |PemieHue HEpaBEHCTB CO CBOOOAHBIM TApPaMETPOM

20. [Pemenue cucteMm ypaBHEHMI, HEPABEHCTB CO
CBOOOTHBIM MTApaMETPOM

21. [Pemenue cucteM ypaBHEHUH, HEPABEHCTB CO
CBOOOTHBIM ITApaMETPOM

22. [[Ipuém uaBepcun

23. [[IpumeHeHre WHBEPCUH TS PEUICHUS 3a/1a4

24. [[Ipuém 3aMeHbI IEpeMEHHOMN

25. [[IpumeHeHHE 3aMEHBI IEPEMEHHOW NIPU PELICHUN
Bamad

26. [[I[pumeHeHue 3aMEHBI TIEPEMEHHOM TIPH PEIICHUN
3aau

27. |CocraBieHre MaTeMaTHYECKOH MOIEIN
HECTAaHAAPTHOM 3a1a4u

28. |CocTaBieHHe MaTEMaTHYECKOH MOIEIHN
HECTaHIapPTHOM 3a7aun

29. [BbiOop ONTUMATEHOTO METO/1a PEIICHUS

30. |PemieHue HeCTaHIAPTHBIX 3a7a4

31. |PemieHue HECTaHIAPTHBIX 3a7a4

32. |PemieHue HECTaHIAPTHBIX 3a7a4

33. |O0600menne u cucTeMaTH3aIus MaTeprana

34. |O0o00mEeHne  cucTeMaTH3aIus MaTepraia




