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1.HEJA U 3AJAYHN JUCTIATTJIMHBbI

Hean aucuMmIMHBI — TPOYHOE U CO3HATENIBHOE  OBJIAJICHUE  CTYJICHTAMHU
MaTeMaTUYECKHUMH 3HAHUSAMH U YMEHHAMH, HCOOXOIMMBIMHU B TIPAKTHUKE PAOOTHI CIICIIMAIMCTOB
CpEIHETO 3BEHA, JIOCTATOYHBIMU IS U3YYCHUS OOMIETEXHUYCCKUX U CHCIHATBHBIX JUCIUATLINH
Y TIPOJIOJDKEHUS 00pa30BaHUS.

3agaum - OpraHM30BBIBATH COOCTBEHHYIO JESITEIIBHOCTD, OMPEACIATh METObI U CIIOCOOBI
BBITIOJIHEHHS TPO(EeCCHOHATBHBIX 3a/lad, OLECHMBaTh HX JA()PEKTUBHOCT M KadyecTBO.
OcymiecTBIATh TOUCK, aHAIM3 M OLEHKY WH(pOpMaluu, HEOOXOAMMOH Ui NOCTAaHOBKH U
pemieHUsT TpodEeCcCCHOHATBHBIX 3a/ad, MNpo(ecCHOHATBPHOTO M JUYHOCTHOTO Pa3BUTHS.
Hcnons3oBartk HMH(DOPMANMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU JUISI COBEPIICHCTBOBAHUS
npodeCCHOHAIBHON JIesITeIbHOCTH. CaMOCTOSITEIBHO ONPENLsITh 3a1aui IPo(ecCHOHATBLHOTO
U JIMYHOCTHOTO PAa3BUTHSA, 3aHUMAThCS CaMOOOPA30BAaHHMEM, OCO3HAHHO IIJIAHUPOBATH
MOBBINICHUE KBATU(DUKAITUN

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII

VYyebnas aucruruinHa «MartemMaTrka» BXOJUT B MATEMAaTHYECKUM €CTECTBEHHOHAYYHBIHN
UK JUCHMIUIMH  CHEIHMalbHOCTH, YCTaHAaBIWBAIOIUMX 0a30Bble 3HAHUS W HABBIKW,
HeoOXomuMble B Oyaymied NpoPecCHOHANBHON JIEATEIBHOCTH BBITYCKHUKA. OTH 3HAHUS
HEOOXOAMMBI KaK TIPH IPOBEACHUH TEOPETHYECCKUX HCCISIOBAaHUN, TaK M TPU PEUICHUU
KOHKPETHBIX MPAKTUICCKUX 33]1a4 B MPO(PEeCCHOHATBHON 001aCTH.

OcBoenne aucuuiinHbel «MHPOpMaTHKa» HEOOXOIUMO Ui JAIbHEUIIEro HU3y4eHUs
mucruuine - «MHpopmatukay u  «MHDOpMaMOHHBIE TEXHOJIOTUM B MPOPECCHOHATBHOU
JIESITEIILHOCTH.

3. INTAHUPYEMBIE PE3YJIbTATBI ObBYYEHUA 110 JUCHUIIJIMHE

[Ipouecc wu3yuyeHuss [AUCUMIUIMHBI HampaBleH Ha (OPMHUpPOBAHHE CIEIYIOLIMX
KOMIIETECHIINN:

OK 1. [lonumarp CyIIHOCTh M COLMAJIbHYIO 3HAYUMOCTb CBOEH Oynymied mpodeccuw,
IIPOSIBIIATH K HEH YCTOMYUBBIN UHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO ACSTEIHHOCTH, OMPENETSATh METOABl M CIHOCOOBI
BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3((PEKTUBHOCTh U KaYECTBO.

OK 3. Pemats npoOnemsbl, OLIEHUBATh PUCKU M NMPUHUMATh PEIICHHUS B HECTaHAAPTHBIX
CUTYalLUsX.

OK 4. OcyuiecTBidTh IMOUCK, aHaIM3 U OLEHKY HH(pOpMaluuu, HEOOXOTUMOU s
MOCTAaHOBKM M pELIeHUs Npo(ecCHOHANBHBIX 3ajad, MNPO(EeCCHOHAIBHOTO U JMYHOCTHOI'O
pPa3BUTHSL.

OK 5. Hcnonb3oBarth  HMH(GOPMAIMOHHO-KOMMYHUKALIMOHHbIE  TEXHOJOTMH  JUIS
COBEpUIEHCTBOBAHUSA MTPO(HECCUOHATIBHOM 1A TEIbHOCTH.

OK 6. PabGorare B KOJJIEKTUBE M KOMaHJeE, 0OecrednBaTh €€ CIuloueHHe, 3((HEeKTUBHO
o0aThbest ¢ KoJuleraMu, pyKoOBOACTBOM, MTOTPEOUTEISIMH.

OK 9. OpueHTHpOBaThCS B YCIOBUAX MMOCTOSHHOTO H3MEHEHUS PAaBOBOM 0a3bl.

B pesynbrare ocBoeHUs y4eOHON AUCHIUIUIHHBI 00y4YaIOUTUIICS 10JI:KEeH 3HATH!

- 3HAYCHHE MAaTEeMAaTHKH B MPO(PECCHOHAIBHON IEATSIIBHOCTH W IPU OCBOCHHH
npodeccuoHaIbHOM 00pa3oBarebHOl nporpammsl (OK-6,9,);

- OCHOBHBIC MaTeMaTHUECKHE METOBl PEIICHHs TPHKIAIHBIX 3aJad B 00JacTH
npodeccuonanbHol nestenbHocTH (OK-3,5);



- OCHOBHBIC ITOHATHUS U METOJIbI MaTeMaTrueckoro aHanuza (OK-5),
- JMCKPETHOM MaTeMaTHKH, TuHelHoi anreopsl (OK-1,4),
- TEOpUHU KOMIUIEKCHBIX YHCEN, TEOPUU BEPOATHOCTEW U MAaTEMATUUECKON CTaTUCTUKU
(OK-3,6);
- OCHOBBI HHTETpaJIbHOTO U quddepenuanbaoro ucuncienus (OK-3,5).
yMeThb:
- pemaTh MPUKIIAJAHbIC 33]]aud B 00JacTu podeccrnonanbHoi aestenpbHoct (OK-5).
BJIA/IETh:
- HaBBbIKAMM MCIIOJIb30BAaHUS MAaTEMaTHUYECKOI'O alllapara B IEATEIbHOCTH MEHEIKepa 10
npoaaxam (OK.1-9).

4. COAEP) KAHUE PA3JIEJIOB U TEM JUCHUITJIMHBI

PA3/[EJI 1. Teopusi npeaesion

Tema 1. IIpenen ¢pynkuun. HenpeposiBHOCTD GyHKIMH.
Conepxanue TeMBI

[TonsaTue npenena GyHKINU B TOUYKE U HA TPOMEXKYTKE.

[Tpupaienue aprymenTa | npupaiieHue GpyHKIuu, TUIbI pa3pbiBoB. CBoiicTBa
HenpepbIBHBIX QyHKImA. [Ipenen GpyHknun Ha 6ecKkOHEYHOCTH. Brruncnenue nmpeaenos
¢bynkuuii. JlBa 3aMevarenbHbIX Ipezena.

PA3JIEJI 2. InddepenuuabHOe HCHHCTEHHE.

Tema 2.1. [IpousBoanbie GpyHKIMHU.

Coneprxanue TeMbl

Onpenenenue Npou3BOIHON HYHKINU.

[IpaBuna nuddepeHmpoBanus.
[IpousBoaHas Cl0XHON GYHKIUH.

Teopema o npousBoaHoM 06paTHOl PpyHkuMH. [Ipon3BoagHBIE 0OpATHBIX
TPUTOHOMETPUUYECKUX (QYHKLUH.

Bropas npousBoiHas U Mpou3BOAHAs BhICIIEro nopsaaka. JAuddepenurnponanue
3JIEMEHTAPHBIX (QYHKIUH.

Tema 2.2. UcciienoBanue GyHKIUM € IOMOIIbIO NPOU3BOAHBIX.

Coneprxanue TeMbl

1.Ilpumenenune BTOpOi IpOU3BOIHOM.

2.AcumnToTsl rpaduka (yHKIHM.

3.Hampasnenue Beinmykioctu rpaduka pynkuuu. Touku neperuda.

4. Oburas cxema uccie0BaHus (PyHKIUH.

PA3/IEJI 3. JInneiinas anredpa

Tema 3.1. Pemmienne cucrem.

ConeprxaHue TeMbl

[ToHATHE MaTpHULIbI, BUABI MaTPULL U JieiicTBUA ¢ HUMU. OOpaTHas MaTpuLa, peleHne
CHCTEM METOJIOM MOCTPOCHUsI 00paTHON MaTpuIlsl 1 1o hopmynam Kpamepa.

PA3/IEJI 4. UnTerpajibHOE HCYHCICHHE

Tema 4.1 HeonpenenéHHbIH HHTErpaJl.

Coneprxanue TeMbl

1.ITonste Heonpenen€HHoro nHrerpaa. OCHOBHBIE CBOMCTBA HEONPEAEIEHHOTO
MHTErpasia. MeToasl HHTETpUPOBaHUS (HETIOCPEICTBEHHOE HHTETPUPOBAHUE, BBEIEHNE HOBOM
MEPEMEHHOM, WHTErPUPOBAHUE 110 YACTSAM).

2.TabnuuHbIe UHTETPAJIBI.
3.HaxoxneHue HeonpeaenEHHbIX HHTErPaioB.
Tema 4.2. OnpenesiéHHbIN HHTETPAJI.



Coneprxanue TeMbl

1.ITonsTre onpenenéunoro uaterpaita. OCHOBHbIE CBOMCTBA

OIpeAeNEHHOr0 HHTerpana. MeTo bl BEIUNCIEHHSI ONIPEIEIEHHOIO UHTErpala.

2.IIpuGnuk€HHbIEe METO/Ibl BBIYMCICHUS ONPENEIEHHOr0 HHTEerpaia. Beruucienue
TreOMETPHUUECKUX, MEXaHUUECKUX, (PU3NUECKUX BEITMUMH C TOMOIIBIO ONPeIeIEHHBIX
UHTErpajoB.

PA3JIEJI 5. Teopusi KOMIJIEKCHBIX YHCeJl

Tema 5.1. IloHsiTHE KOMILJIEKCHOI'0 YHCJIA.

Coneprxanue TeMbl

[ToHsATHE MHUMOM €IMHUIIBI, TOHSITHE KOMIIJIEKCHOT'O YHUCIIa,

Anrebpanueckasi popMa KOMIUIEKCHOTO YHCIIa, TEOMETPHUECKOE N300paKeHHe
KOMILJIEKCHOT'O YHCJIa, TPUTOHOMETpUYECcKasi (popMa KOMILIEKCHOTO YHCIa,

[Tepexon ot anredpanyeckoil K TpuroHoMeTpudeckoi opme. JlericTBus ¢
KOMILICKCHBIMU YUCIIAMU

PA3JIEJI 6. Teopusi BeposTHOCTH

Tema 6.1. Teopusi BepoSATHOCTH.

Coneprxanue TeMbl

OneMeHTbl KOMOMHATOPUKH, BUIbI KOMOMHAIMM, COOBITHS UX BU/IbI, BEPOSITHOCTD
COOBITHUI U UX CBOMCTBA, BHIYMCIEHUE BEPOSITHOCTU COOBITUH.

7. OPTAHU3AIIUA CAMOCTOATEJBHOM PABOTHI CTYJIEHTOB

Cpoku [TpumepHbIe
Ne Bun BHeaynuTopHOH BBITTOJIHEHHSI HOPMBI

TEMBI CaMOCTOSITENIbHOU PaOOTHI (vkazvieaemces BpEMEHU

HoMep Heoelu) (dac.)

DOopMBI KOHTPOJIA

Tema.l. TIPEJEJ ®YHKIHUMN.
HEIIPEPBIBHOCTb
®OYHKLIHUU. BUL KOHTPOJIS.
1.3HaTh (QOpMYINIBI COKpAIIEHHOTO
YMHOXXEHUS: KBaJpaT pPa3sHOCTH |
CYMMBI JIBYX BBIpaXKEHHUH,

pa3HOCTh  KBAQJApaToB  JBYX
BBIPKEHUH U Pa3HOCTH KyOOB JIBYX
BBIp@XEHHI, cCyMMa KyOOB  JBYX
BBIp@KEHUI, Ky0 CyMMbl U KyO
Pa3HOCTH JIBYX BBIPAKCHUM.
2.Bunst pasIoKeHUs Ha
MHOXHUTEJIH.
3. IlpeoOpazoBaHue BbIpaXKEHUH.

1.1 1 4 VYcTHBII onpoc

Tema 2. [IponzBoanas pyHkuus.
1.IlonaTHEe MPOU3BOIHOM.
2.IIpousBonHbIe 3JIEMEHTapHBIX
byHKUINH.

3.IlonsTre GyHKUIMM.

4 Ilpocreiimmy CBONUCTBA.

2.1 3 4 Joxman

Tema3. Penrenue cucrem.

1. IlouaTne M CBOICTBA JUHEHHOMH .
3.1 4 4 YcTHbI# ompoc

GyHKIHIH.
2.I'paduku 31eMeHTapHBIX QYHKIHU]




Cpoku [TIpumepHbIie
Ne Bun BHEAyJIMTOPHOU BBIITOJTHEHHS HOPMBI DOPMBI KOHTPOS
TEMBI CaMOCTOSITENIbHOM pabOThI (vkazvieaemces BpPEMEHHU
HoMmep Heoelu) (uac.)
Tema 4. Heonpeneaénublii
HHTErpaJ.
1.CBoiicTBa HEOIPEICTICHHOTO
4.1  |uHTerpana. 6 4 Pemerne
2.IIpeobpazoBanue HpHMEPOB.
anreOpanyeckux GyHKINH.
3.YupoiieHre BhIpaKeHU M.
Tema 4.2. OnpenenéHubli
HHTerpaJ.
4.2 1. OcCHOBHBIE MaTEeMaTHYCCKHC 8 4 Jloknan
GyHKIMH 1 UX TpaduKy.
2. IlpeoOpa3zoBanue rpa)ukoB.
Tema S.11loHsiTHE KOMILIEKCHOTO
yuca.
5.1 1. [Tepexom oT anreOpandeckoit K 10 4 Jloxma

TPUTOHOMETPHUYECKON dopme

KOMIIJICKCHOI'O 4YMCJIia.

3AJIAHUSA K CAMOCTOSITEJIBHON PABOTE CTYJIEHTOB

Tema 1: Teopusi npedenos

LleJsib: MOMyYnTH MPEICTABICHUE O CBOMCTBAX HEMPEPBIBHBIX QyHKIMH. Jlokman mo

TEMC! I[OKaSaTCJ'IbCTBO TCOPEMEBI O CBOMCTBaX IIpCaciioB (1)YHKI_[I/II‘/'I

ompefieieHHyI0 TeMy. JTo pabora, TpeOyromias HaBBIKOB PaboThl ¢ nuteparypoil. CTymeHT
JOJOKEH HE TOJIBKO BI)I6paTI) TEMY JOKJIaJa, HMCXOAsd HU3 CBOHUX HUHTCPECOB, HO H CYMCTH
noao0paTh JUTEpaTypy, BbIOpaTh M3 Hee HauboJiee CYIIECTBEHHOE, MEPEIOKUTh CBOUMU

CJIOBaAaMH U HU3JIOXKHTDH B onpeneneHHoﬁ MMoCIaCaA0BaTCIbHOCTH. I[OKJ'I&I[ JAOJDKCH OBITH C HayYHbIM

CamocTosiTe1bHasi padoTa: paboTa ¢ IMTEpaTypo

®dopma kouTpous: Jloknax Ha ypoke

TpebGoBanus k 10Kaany:

Z[oxnaz[ - HY6HI/I‘1HOC COOGH.[CHI/IC, MMpEACTaBJIAIOIICC coboit Pa3BECPHYTOC MU3JIOKCHHUEC HA

O6OCHOB8.HI/I€M, AOKa3ycMm.

c(OpMHUPOBABIIMXCS YMEHUW W HaBBIKOB PA0OTHI C JUTEPAaTypod, 0COOOH MBICIUTEIbHON
NeSTeIbHOCTH, 3HaHWKW mpaBuil odopmieHus. Jloknan TpeOyer IulaHa, MO KOTOPOMY OH

BBITIOJIHACTCA. HpI/I OILICHKC JOKJIala YYHUTBIBAKOTCA €ro COACPIKaHHC, (bopMa, a TaKXKC U

Hammcanne noknmama sBisSETCS JOCTaTOYHO CJOKHOW paboTol W Tpedyer yxke

KYyJIbTYypa pCUu OJOKJIAJYHKaA.

Kpurepun ouennBanus:




Onenka «5» CTaBUTCS TpH CIOAHHOHM B CpOK paboTe, Marepuans B TOJHOU Mepe
COOTBCTCTBYCT 3asBJICHHOU TCMC, BBLIIIOJHCHBI YCPTCIKU K TCOpCMaM, AOKIAIYHUK H3JIaract
MaTepHuas CaMOCTOSITENIBHO;

Onenka «4» CTaBUTCS MPU XOPOILIEM PACKPBHITUM TEMBbl JOKJIA/Ja, BBIMOJHEHHBIX
yeprexax K TeopeMam, 00yJaroniuiicst u3naraet MaTepuai He CaMOCTOSATEIbHO.

OHCHKa «3» craBUTCA IIpHU PACKPBITHUU TCMbI HC IMOJHOCTBIO, JOKJIAJYUK HCYBCPCHHO
U3JIaraeT CBOM TE3MCHI, paboTa MOXKET OBITh CJJaHa HE B CPOK.

OHGHKa «2» CTaBUTCs, €CJIIK TEMa OO0KJIaaa HE paCKphITa.

Tema 2: Quddepenyuanrvroe ucuucienue

Llesib: 3aKpenuTh HABBIKK 11O BHIYMCIICHUIO MTPOU3BOIHBIX (DYHKIIMIA IEPBOTO M BTOPOTO
MOPS/IKOB, TI0 UCCIIEIOBAHNIO (DYHKIMIA C TIOMOIIBIO TPOU3BOIHOM.
CaMocTosiTe1bHAsi padoTa: MHIMBUAYaJIbHAs JOMAIIHAS paboTa
®opmMa KOHTPOJIS: IPOBEPKA KOHTPOJIbHOM paboThI
Buabl 3axannii:
1. Haiitu npousBoHbIe QyHKIMI
2. CocTaBuUTh ypaBHEHUE KacaTelbHON K Tpapuky OGyHKIMM B
3aJITaHHOU TOYKE
3. Haiitu mpomeXyTKy BO3pacTaHus U YObIBaHUS (DYHKITHH
4. HccnenoBaTh (PyHKIMIO ¥ TOCTPOUTH rpaduk
IIpumep BbInoJIHeHNsI paboThI:
O6o3Hauenus: C- MOCTOSHHAs, X-apryMeHT, U, V, W — (QYHKUIUH OT X, HMMEIOLIHe
MIPOM3BOJIHBIC.
OcHoBHble npaBuia 1uddepeHupoBaHus
1. (UHv-w) =u’+v’-w’
2. (wv)y=uvtuv’
3. (cv)y=cVv’

U uwv-uwv
4, (F)’: 172

IIpumepsr:
1.y’:(3X_2X5+e2)’:(3X)’_ 2~(X5)’+(ez)’: 3X |n3-1OX4

2. Vo=( 2%ex3)=(2%) o (x*)+( 29)s (x°)'=2" In2ex>+2% 3x°

.1'2
3. y=\2-x%/=

IIpou3BoaHas CJI0KHOM (PYyHKIMH.



[Tycts mana cioxuas pyaxims y=g(u), rae u=f(x).
Ecmu dynkums u=f(x) muddepenumpyema B HeKOTOpoil TOUKe X, a pyHKIms y=g(u)
orpejielicHa Ha MHOXecTBe 3HaueHuit GyHkuuu f(X) u muddepenupyema B touke U=f(X), To

cnoxHass pynkuus y=g(f(X)) B maHHOH TOYKEe X MMEET MPOM3BOJHYIO, KOTOPas HAXOMUTCS IO

bopmyie
¥'=g'(u)f(x).
IIpumep:

Y =((1+x%)°)’=5¢(1+x%)*2x

Ilpunoscenue npou3zeo0HoIl K UCC/1€006AHUI0 PYHKYUIL.

KacareqbHasi 1 HOpMAJIb K IJIOCKOH KpUBOii. CKOPOCTH M yCKOPEHHe.

KacarteinbHas 1 HOpMAJIb K IVIOCKO KPUBOIi.

I'eomeTpuyeckuii CMBICT MPOU3BOJHOM COCTOUT B TOM, YTO 3HAYEHHE MPOU3BOIHON
(GyHKIIMM B TOYKE PaBHO YIVIOBOMY KO3(PHUIMEHTY KacaTelbHOU K rpaduky QyHKIHH B 3TOU
touke. K = f' (x0) = tga YpaBHEeHUE KacaTelnbHOW K TpaduKy GQyHKIUH

vy = f(x)B TOouKe M(xo; f(X0)) umeeT BrI

¥ = fxo)+ f'(Xo) (x — x0).

[Mpsimast, IepIeHANKYIAPHAS KacaTeabHOM B Touke kacanust M(x0; f(x0)), Ha3piBaeTcst

HOPMabI0 K KPUBOM.

Bo3pacranne n yoObiBanue QpyHKIUM. y \xﬁq\
IkerpemyMm pynknun. Hauboabmee n + ,1.0\

HaHMeHbIIee 3HaYeHUus1 QyHKINH.
Bo3pacTranue n yobiBanue QyHKIUM.
MHTepBansl, Ha KOTOPBIX (YHKIUS TONBKO f{(Xy)

BO3PACTaCT UJINA K€ TOJIBKO Y6I>IB8.€T, Ha3bIBAIOTCS e

unmepeaniamu MOHOmMOHHocmu (QYHKUUHU, a cama ¢ B X X

(GyHKIMS Ha3bIBACTCS MOHOMOHHOU HAa TUX UHTEpBajax.
Maxkcumym.
Oynkips y=f(X) uMeer MakCUMyM X=a, €CIIM MPH BCEX X, JOCTATOYHO OJM3KHX K a,
BhINOJTHsIeTCsT HepaBeHcTBO f(a)>f(X).
[Ipu3Hakm MakcumymMma:
1. f(a)=0;
2. F(X) npu mepexone aprymMeHTa uepe3 X=a, MEHsIET 3HaK C «» Ha «-».
MunumymM.
y=f(X) uMeeT MUHUMYM X=a, €CITU MPH BCEX X, IOCTATOYHO OJM3KHX K @, BBITIOJHACTCS

HepaseHcTBo f(a)<f(x).



[Ipu3Hakum Makcumyma:
3. f(a)=0;
4. f(X) npu mepexojie apryMeHTa 4epe3 X=a, MEHSET 3HAK C «-» Ha «+».

HauboJsb1iee 1 HaMMeHbIIIee 3HAYeHUsA PyHKIMH.

[lycte dynkmus y = f(x) HempepbiBHA Ha oTpe3ke [a;6]. Torma ona mpuUHHMAaeT Kak
HauOoJIbIlIEe, TAK U HAUMEHBLIEE 3HAUE€HUsI HA 3TOM OTpPE3KE.

[Ipu pemreHnn 3101 33124l BO3MOKHBI J1Ba CIIydasi:

1) mu6o HanbonpIiiee (HaMMEHbIIIee) 3HaUeHHE (QYHKIIMK JOCTUTAETCS BHYTPU OTPE3Ka H
TOTJa 3TU 3HAYCHUS OKAXKYTCS B YHCIIE SKCTPEMYMOB (DYHKIIHH;

2) nu6o HaubosbIee (HAaUMEHbIIIEe) 3HAaYCHHE (DYHKIIMU JOCTUTAETCSl Ha KOHIIAX OTpe3Ka
[a,8].

Ilpasuno naxosxcoenus HAUOONLUIE0 U HAUMEHLULIE20 3HAYEHUA HENPEPbIGHON HA
ompeske [a;e] hynkyuu:

1. HaliTn Bce KpUTHUYECKHE TOYKH, NMPHHAJICKAIINE MPOMEXKYTKY [a 6], U BBIUUCIUTH
3HaueHUs (QYHKIMHU B 3TUX TOYKAX.

2. BorurcnuTh 3HaueHust (PyHKIMK HA KOHIIAX OTpe3Ka [a, 8], T.e. HalTu f(a) u f(8).

3. CpaBHUTH MONTYYECHHBIE PE3YNIbTAThl, HAMOOJbIIEEe U3 HAlICHHBIX 3HAYCHUH SBISETCS
HauOOJIBIIMM 3HaUYCHUEM (DYHKIIMHU Ha OTpe3Ke [a,6]; aHAJTOTHYHO, HAUMEHbIIIEE U3 HaWIEHHBIX
3HaYeHUH €CTh HaMMEHbBIIIee 3HaueHNe (DYHKIIMH Ha 3TOM OTpE3Ke.

Hanpumep. Haiitu Haubosbiiee 1 HauMeHblee 3Ha4eHus (QyHKIIUN

y =x"— 5x* +5x* + 3 na orpeske [- 1;2].

Pewenue:

1. HaxonuM KpuTHYecKHE TOYKH, MpUHAIexamue uHTepBany (- 1; 2) u 3HaueHus
(GYHKIIMH B 9TUX TOYKaX:

y'=5 X 200° + ]5x2; 5x%200°% + 15%% = 0; 5x2(x2— 4x+3)=0;

xX=0x=1x=3

Kpuriaeckasi Touka x° = 3 He IPUHAIICKHAT 3aJaHHOMY OTPE3Ky.

2. BoruncnsieM 3HaueHUs] QYHKIIMH B IBYX APYTUX KPUTUUYECKUX TOUKAX:

y(0) =3, y(1) =4.

3. Beruuciaum 3HaueHns PyHKIIMU HA KOHIAX 3aJaHHOTO OTPE3Ka:

y-1)=-8 y2)=-5.

4, CpaBHI/IBaSI MOJIYYCHHBIC pE3YJIbTAThI, ACJIa€M BbIBO, UTO

aAX 1= 1» = 1]_“.1]. e — -
1[1_1%; v(l) =4, i)V = [)=-8.

Hccaenopanue GQyHKUMNA U OCTPOEHHE UX IPA(PHUKOB.



Cxema uccneoosanus YyHKyuu u nocmpoenus e e zpajuxa:

1) HaiiTm o0macTh omnpeaesneHus (YHKIIMA W OMPENSTUTh TOYKH pPa3pbiBa, €CIM OHH
UMEIOTCS;

2) uccnenoBarh (QYHKIMIO HA YeTHOCTh U HEUETHOCTb;

3) uccnenoBarh GyHKUHIO Ha TEPUOAUYHOCTD;

4) onpenenuTh TOYKU MEPECEYCHHs] C OCSIMU KOOPIMUHAT, €CIIH 3TO BO3MOKHO;

5) HaWTH KPUTHYECKUE TOUKH (DYHKIIUH;

6) onpenenuTh MPOMEKYTKH MOHOTOHHOCTH M SKCTPEMYMBI () YHKITHH;

7) omnpenenuTh NPOMEXKYTKHM BOTHYTOCTH U BBIMTYKJIOCTH KPUBOW M HaWTH TOYKHU
neperuoa;

8) HaliTh acUMNITOTHI rpaduka QyHKIIH;

9) ucmonb3ys pe3yNbTaThl HCCIEAOBAHMS, COCIUHHUTH MOJYYCHHBIE TOYKH IUIABHOM
KpUBOI1; HHOTAA AJis OOJbIIEH TOYHOCTU rpaduKa HaXOIAT HECKOIbKO JOMOJHUTENBHBIX TOYCK;
UX KOOPJIMHATHI BBIUUCIISIOT, MOJIb3YSICh YPAaBHEHHEM KPUBOM.

Harpumep. Hccnenoats GyHKIHIO ¥ = x°— 6x° + 9x - 3 1 IOCTPOUTH ¢& rpaduk.

Pewenue:

1) ¢yHKIHS onpe/iesieHa Ha BCel YMCIIOBOM mpsiMoi, T.e. D(y) = R;

2) y(-x) = (-x)*- 6(-x)? + 9(-x) — 3= - x°- 6x*- 9x — 3, DYHKIYS HE SABILCTCS HU YCTHOI, HH
HEYCTHOM;

3) byHKIUS HE SIBISIETCS IEPUOTUIECKOM;

4) HaliieM TOYKy TiepecedeHus rpaduka ¢ ocsto OV: nmomaras x = (), mony4dum y = - 3;
TOUYKH nepeceueHus rpapuka ¢ ocbto OX B JaHHOM Clly4ae HalTH 3aTPyAHUTEIBHO.

5) Haitnem mpou3BOIHYIO [ '(x)= 3x%- 12x + 9, HaliJIeM KPUTHUYECKHE TOUKU

f'(x)=0, 3x%- 12x + 9=, MOJIyYUM X = [ U X = 3 — KpUTHUUECKNE TOUKH.

6) B ipomexxyTkax (-oo; 1) u (3; +o0) y' >0, HyHKIHS BO3pacTaeT; B

W‘

/""?\\tﬁ?/"

e
-
X

npomexytke (1; 3) y' <0, dynkuus yosiBaer. [Ipu nepexosae uepe3 TOUKy x = / poU3BOAHAS
MEHSIET 3HaK C IUII0Ca Ha MUHYC,

a TpHU NEPEXo/ie Yepe3 TOUKY X = 3 — ¢ MUHYCa Ha IUIIOC. 3HAYUT

ymax = y(l)= 1, ymin = y(3) = - 3.

7) HaliaeM BTOPYIO MPOU3BONIHYIO V''= 6x — 12, y"'=0, 6x — 12= 0, x = 2; B IPOMEXKYTKE (-00;



2) y"' <0, kpuBas BBIIYKJIa BBEPX,

B IIPOMEXYTKE (2; +0) y" >(), KpuBas BbIIYKJIA BHU3.

Vﬁ

Y,

e
=
X

[Tonyuaem Touky neperuda (2;-1). 8) rpaduk Gynkum

w @@
ACHMITOT HE UMEET; _‘ :
9) ucob3ys MOydYeHHbIE TaHHBIE, CTPOMM UCKOMBIH rpaduk. _ —X

NuauBuayaibHasi KOHTPOJIbHAs padoTa

1 BapuaHT.

1. Haiftu mpon3BoiHYIO (QYHKIIMH:

a) f(X)=cos>(x*+8); 6) f(x):% B) f(X)=sin*(4x*+3x-8);
X_

A

2.Uccnenyiite GyHKIHMIO ¢ TIOMOIIBIO TIPOM3BOIHOM H mocTpoiiTe ee rpaduk: f(X) = 3x

2 BapuaHT.

1. Haiftu mpon3BoiHYIO (QYHKIIMH:
f(x)=3(x*+7x°+1)"; 6) fi —E: f(x)=4In(x>+5)-5x+2
) f00=30C+TCHD)Y ) (=== ) f=AIn(x*+5) 5x+2.

2. Vccnemyiite (pyHKIMIO ¢ TOMOIIBIO IIPOM3BOIHOI 1 mocTpoiite ee rpaduk: f(x) = x° —
12x

3 BapuaHr.
1. Haliti nmpon3BoaHyI0 QyHKIUH:
a) f(x)=3(5x%*x+4)%;  6) f(x)=2In(x’+5); B) f(x)=cos*(4x-x?).

2. Uccnenyiite pyHKIUIO ¢ TOMOIIBIO TPOU3BOJIHON U TTOCTPOUTE €€ rpaduk:

f(x) = X3 — 12x

4 BapuaHT.

1. Haiitu npon3BoaHyt0 QyHKIUH:

a) f(x)=tg*(x-x%); 6) f(x)=3°>**2 B) f(x)=(x*-1)*(x+3)".



2. Uccnenyiite pyHKIUIO ¢ TOMOIIBIO TPOU3BOJIHON U TIOCTPOUTE €€ rpadukK:

f(x) = 5x - X3

5 BapuaHr.

1. Haiitu npou3BoHYI0 QyHKIHU:

a) a) f(x)=sin*(x-3); G)f(X)=(2-1)*(x+3); B) f(x)=372,

2. Uccnenyiite GyHKINIO C TIOMOIIBIO MPOU3BOAHOM 1 mocTpoiite ee rpaduk: f(X)

= x*—3x—1
6 BapuaHT.
1. Haiitu npou3BoaHyt0 GyHKIINH:
4x°
€x-2>

-

a) f(x)=6(x*+4x3+12)* 6)f(x)=In(x*-4x); B) f(X)=

6. Uccnenyiite pyHKIMIO C TOMOIIBIO MPOM3BOIHOM U mocTpoiite ee rpaduk: f(X)

=2+ X3

'/ BapHUaHT.

1. Haiftu mpon3BoiHyIO QyHKIIMH:

a) f(x)=cos?(x*+x-1); 6) f(x)=2""*% B) f(x)=sin*(x-3).

2. Uccnenyiite GyHKIMIO C ITOMOIIBIO MPOU3BOIHOM 1 mocTpoiite ee rpaduk: f(X)

=1+4x- X3
8 BapuaHT.
1. Haiftu mpon3BoiHyIO (QyHKIIMH:

(2+2j

a) f(x)=(2x°+3x*+1)*; 6) f(x)= 2 B) 6)f(X)=(x?-1)*(x+3)".



2. Uccnenyiite GyHKIHIO C TIOMOIIBIO MPOU3BOAHOM 1 mocTpoiite ee rpaduk: f(X)

= x*—x+ 3
9 BapuaHr.

1. Haiiti mpou3BoiHYIO (hyHKIIMH:

5 2
a) f(X)=(x*-6)*(x+4)*; 6) f(x):(2—+12/ B) f(X)=sin®(4x*+3x-8).
X -

2. Uccnenyiite GyHKIHIO C IIOMOIIBIO POU3BOAHOM 1 mocTpoiite ee rpaduk: f(X)
= 4x% - 6x*
10 BapuaHT.

1. Haiitu npou3BoaHyt0 GyHKIINH:
3
a) f(x)=sin(x’+5); 6) f(x):(x;glo/ ) f(X)=4In(x®+5)-5x+2 .
2. Uccnenyiite pyHKIHIO C ITOMOIIBIO MPOU3BOIHOI U TIocTpoiiTe ee rpaduk: f(X)

=3x° - x°

Kpurepumn oneHuBaHmsi:

OmneHka «5» CTaBUTCS TMPU CIaHHOW B CpPOK pabote, Bce 4 3aJaHUs BBIOJHEHBI BEPHO,
MOCTPOCH Tpaduk PyHKIMH BEpHO, paboTa opopMIiIeHA MOAPOOHA M AKKYpATHA,;

OueHka «4» CTaBUTCS NpU 3 BEPHO BBHITIOIHEHHBIX 3a/IaHUSX, TOCTPOEH rpaguk QyHKIUH
BEpHO, paboTa opopmileHa TOAPOOHA M aKKypaTHA

OmeHka «3» cTaBUTCS MPH BHIMIOJIHEHHBIX BEPHO 2 3aJ]aHUSAX, HO UCCIIEAOBaHNE (DYHKITHH
IIPOBEJICHO BEPHO, pa0OTa MOXKET OBITH C/1aHA HE B CPOK.

OI_ICHKa «2» CTAaBUTCH, CCJIN JOMAIIHAA KOHTPOJIbHAA pa60Ta BBITIOJIHECHA HCBCPHO.

Tema 3: Uumeecpanvroe ucuucienue

IeJsib: 3aKpenUTh HABBIKY 110 BBIYMCICHUIO HHTETPAIOB PAa3IMUYHBIMU CIIOCOOAMH.
CamocrosiTesbHas padoTa: HHAMBUAYAIbHAS JOMAIIHASA paboTa
@®opmMa KOHTPOJISI: TIPOBEPKA pabOTHI

Buapl 3aganmii:

1. BpluncanTe HEONpeIeaeHHbIN HHTErpall

2. BeruncnuTs onpeneneHHblii HHTErpal

3. Bbrancnauts minomaas GUrypsl, orpaHU4€HHON TUHUSMU

4. Boraucnute 06beM Tena, 00pa3oBaHHOTO BpAIllEHUEM BOKPYT OCH.

IIpumep BbINOJIHEHHSA padOTHI:



1. IlepBooOpa3Hasi pyHKIUS U HeoNPeAeJeHHbIH HHTerpaJl

ITycts y = F(x) umeer nmpousBoanymo y' = f(x), rorna ee auddepenunan

dy =f (x) dx

Oyukius  F(x) mo  orHomenuio kK ee auddepennmany f(X) dX HaspiBaercs
MepBO0OPA3HOIA.

Onpeoenenue: ®Oynkums F(X) HasbiBacTcs mepBoodpasHoit s pynkuuu f (X) Ha
3aJ]JaHHOM TIPOMEKYTKE, €CIIM Ui Bcex x u3 3roro npomexytka F'(x) = f (x). Auddepenmany
(YHKIIMU COOTBETCTBYET HE CIMHCTBEHHAs IMepBOOOpa3Has, a MHOXECTBO WX, MPHYEM OHU
OTJIMYAIOTCS PYT OT JAPYra MOCTOSHHBIM CIaracMbIM.

[Mycts F(x) - mepBooOpa3znas ans quddepenimana f (x) dx.

Torpa:

(Fx)+C)=Fx)+C'=f(x) + 0=1(X), rme C - mocrostHHAsI.

Omnpenenenue: COBOKYMHOCTh Bcex mepBooOpasHbix  (ynkuuih  F(x)+C  mus

muddepenrmana f (X) dX wmaseieaemcs neonpedenennviv unmeepanom u 0b603HaAUAECMCA

, [ odx

‘_i'f (0dx

=Fx)+C, rae fdx MOJIBIHTETPAIbHOE BBIPAKEHUE.



C- mocrosiHHass uHTErpupoBaHms. [Ipoliecc HaxoXIeHHUS TEPBOOOPA3HON HA3BIBACTCS

MHTETPUPOBAHUEM. ®opMmy.abl HHTErPHPOBAHUS

CropaBeI THBOCTE Kak ol (popMyIIEI IpoBepsAeTca JTH(PepeHITHPOBAHHEM.

1. deZ x+ec 11. [Igm’x = —fJI‘COS .1'| +e
-+l
2. jx"(h‘ -~ te.n#-1 12. [rrgn'd*\' = €n|5i11:\" e
n+1 -
~ pdx - dx ,
3. j—z_’f xX+c 13. 571=M'csuln'+c1
"E 1—x°
dx dx
4. j— = (nx +¢ 14. [ _ = arcigx +¢
X 1+
5. | ad a 15 [7&&- arcsin - + ¢
3.] N=——+cC 2. = — = arcsin—
fna Saa —x a
: ax 1 X
6. je’dﬁ' =& +c 16. [7q =—.arefg=+c
‘at+x°  a a
. ax S S
7. Ismx(h'=—cosx+c' 17. ‘[ﬁ=fr}‘1+ T xa ‘—I—c‘
xa
: dx 1 xX—a
8. [cos.mri1‘=su1x+c’ 18. [ﬁ=—-fir +c
- AT —a 2a X+a
ax dx X
9. j—,=fgn‘+n:' 19. [ —— = f{nltg—|+cC
cos™ X Y smx 2
dx dx T X
10. [ — =-—clgx +¢C 20. [ =(ntg| —+= | +¢c
T v ¥
Y sl X Y COSX 4 2,

HenocpeacrseHHoe HHTErpHpOBaHKe.

ITpu HenmocpeACTBEHHOM MHTETPUPOBAHUY CIIEAYET MOJIb30BaThCs TaOIMIIEH UHTETPaAJIOB.
WnTerpupys ¢GyHKIMHU, coAeprKallve MEepeMEHHYI0 B 3HaMeHaTesle OpoO0M WM I0J 3HAKOM
paaMKana, Hy>KHO BBOJUTBH CTENEHb C OTPULATEIbHBIM MM JIPOOHBIM IMOKa3aTejaeM, IPUBECTU
HOJBIHTErPAIbHOE BBIpAKEHHE K BUY KAaKOTr0-1100 TaOJIMYHOTO HHTErpaa.

IIpy wuHTErpUpOBaHMM IIPOU3BENEHUSA B PsAAE CIy4dacB IIOJE3HO MPEABAPUTEIBHO
PACKpBITh CKOOKH.

HNuTerpupoBanue MeToa0M NOJACTAHOBKH.

Ecnu uHTerpan 3aTpyAHUTENBHO MPUBECTH K TAOJIMYHOMY C MOMOIIBIO 3JIEMEHTAPHBIX
npeoOpa3oBaHuii, TO B 3TOM CiIy4ae IMOJIb3YIOTCS METOJOM I0JCTAaHOBKH (METOJIOM 3aMEHbI
MEePEMEHHOI UHTETPUPOBAHUS).

CyIIHOCTh 3TOT0 METO/A 3aKJII0YaeTCsi B TOM, UYTO IyTEM BBEICHHS HOBOW MEPEMEHHOMN
yJlaeTcsi CBECTU JaHHBIA MHTETrpall K HOBOMY MHTErpaily, KOTOpPbIil CpaBHUTEIBHO JIETKO Oepercs
HEINOCPEACTBEHHO.

I[J'IH HHTCTPUPOBAHUA MCTOAOM MMOACTAHOBKHU MOXKHO HCIIOJIb30BATh CJICAYIOIIYIO CXCMY:



1) yacTh MOABIHTErPATBLHON (YHKIIUU HAJI0 3aMEHUTH HOBOM TIEPEMEHHOM;

2) naiitu nuddepenunan ot o0enx 4acTei 3aMeHbI;

3) BCe NOJBIHTETPAILHOE BBIPAXXEHHUE BbIPA3UTh YEPE3 HOBYIO MEPEMEHHYIO (IIOCIIE YETO
JOJIKEH TMOYYUThCS TaOJIMYHBIA UHTETpal);

4) HATH MMOTyYEHHBIN TaOJIUYHBIN HHTETPAT,

5) cnenaTth OOpaTHYIO 3aMEHY.

2. OnpeesieHHbIH MHTErPaJl.

&
| fix)dx

OmpeneneHHplii MHTErpan 2 OT HEOTPULATENIbHON (YHKIHMH Y= f (x)

FEOMETPUUYECKON TOYKM 3PEHUS paBeH IUIOWAAM KPHUBOJMHEMHON Tparenuu, OorpaHuYeHHON

cBepxXy rpaduxoM QyHKIUU y=7 {I}’ ClieBa W CIpaBa — OTPE3KaMH MPSIMBIX X=a, X=D, cHu3y
otpeskoMm [a; b] Ox

3. [Ipnio:keHus: onpeeJIeHHOT0 MHTerpaJa

Berumnciienue niiomaaen

@urypa, orpaHWYeHHas KpuBOi y = f (x), OCblO abCHMCC ¥ JBYMs TIPSMBIMH,
NEePIEHINKYISIPHBIME K OCH a0CIHCC, HA3bIBACTCS Kpugoaunelnou mpaneyuei. OTpe3ok [a;b]
Ha3bIBAETCSI OCHOBAHUEM KpPUBOJMHEWHOM Tpamenuu. Pa3znuuHble npumepbl KPUBOJUHEWHBIX
Tparenuil mpuBeIeHbl Ha PUCYHKAX a — 2.

[Tnomans Gurypsl, orpanndeHHoON kpuBoi y = f (x), tae f (X) > 0, ockto OX u aBymsI

MNPpSAMBIMU X = A U X = b, BBIPAXKACTCA OIMPCACIICHHBIM UHTCTPAJIOM:



S— | Fos

v v v
A A et * y = 1) i S T
y=rix) ’\
V’}\—T
: /
o| a b /a o b x lalo o) a 0 boox
a) 6) ®) r)

[Tpumep 1. BBEMHCIHTE IU10MA1b (PHTYPHL, OrPaHHYeHHOH TTapadonaMu
y=4-xuy=x-2x
Pemenne:
HaiineM mpefensl HHTeTPHPOBAHHA, T.€.
a0CITHCCH TOUeK NepeceueHns rpa(pHKoB
dyHKIHIT y = 4 —x 0y = x° — 2x. ]I 3TOT0
{y —4-x

PelIHM CHCTEMY )

y=x —-1Ix
IMeeM 4 —x =x — 2%, 2x-2x—4 =0

X -x—2=0
124148 1%3

X 5 . x;=-l.x3=2
,2 5 ”

b
HcKoMyTO ILIOMIAAE BEIUHCIIAEM 110 (hopMyTIe S = J'[fl(x) — fo(x)]dx

2 2

j(“_xj _x2 +2x}jx = j@_}_f +2x)dx = 4jdx—2J X
=" : T

y I

)

dx+ 2 | xdx =
o}

\
2 3 ol

“1=4{2+1)—%(8+1)+4—1=12—6+3=9

+21—
2

4
-

-1

S=9Kks.en.

NuauBuayanbHasi KOHTPOJIbHAs padoTa



1. HaiiguTe HeonpeneleHHbIe HHTETPAJIbI:

[(4x2 + 4x —)dx i
l. J 16 < 2VX
If.k'_— 3y |‘(3_r5 — cos[x — 1) dx]
2. VX 17.- )
kY
l‘ E( 2'1 _ - ' 5"!‘ dx
ftadt J M cos2xt sinlx
3.3V5-2t% 18.
4 _l‘—l - ﬂx—+ 2 dx 19 ‘[[(21': T3et k") dx
-2
| 32+%* xdx | 2y
5. i 20 = VX
kY
| 5- VT . cos2 x
6. - X 21.
- 3x3dx
- 2% dx ‘I — ‘
| 00 (2—x3)
A
. 1 .
2 — o— —x2 |d
oy g l [( 3sin?x* :
o | m 23
’ V(2 —sin[x)]3 cos xdx [ﬂ “2X 30y
9. R 24 - AV
|'[(%Z—%+5ef«' dx :
JH . 5% —1)(5% + 1)dx
. | o JE -1+ 1)
2-¥T COSiX+3
1 ‘l _x,'Sdel 26. ‘l fog3 k_d
= .1 -
| VX :x ? dx | cos* x sin xdx
12 VX 27. -
- i, . 5 .
j [(9.&'3; —3e¥ + e x,) dx I-? + 2x Sin®x
13. ' 28. - Sin3x



o (3= 4): vrdx

15. l

10.

11.

| " VZcosxdx

=0

2 4xdy

‘o 1 4+ 2x3

B!

Sinxdx

-0 (2 — cos8 x)

l‘g [( \..E: + E'\,-'IE ) dx

~1
| xTeXTidy
=0

QG|

| “(cosx —sinf[x) dx]

=k

f (1-vX)dx

[}
[=]

l'sin 2xdx

29, . COsS X
- dx
- x3dx l T =
T+ xe 30, v(3¥+ 1)
2.HaiinuTe onpeaeneHHble HHTETPaIbl:
. \
-8
U 4 - —27 |ax
-1 3 \l,"l. 2 l-ﬁ\i d};
/ 16 X3+ 36
I

17_.L (2 —x)dx

%

o | Vx++ le-x3dx

=0

l":‘ dx
19y 2COs?X

'JET 1 1
( — - )d.x
23. .% COs+ X Sln: X

~1

24, .L (5 - 2.3;3)3,;:'11_}"_

“V4 +53inxcosxdx

1B

rl xdx

- ‘I 2
i €(1+15_x)




!

cosxdx

- 3J(8 — 7 sin x)

rggﬂfd.x
271

-0 3
| (z.x: - :)d.x
28. -1 VX

L

1]

| " ecossinxdx
29. Yo

~? xdx
30.70 2y1 +x3

3. Caenaiite 4epTex M BBIYMCIUTE IJIOMIAb (PUTYPHI, OTPAaHUYEHHON JaHHBIMU

12.
l'i x3:dx

13. o VTxE 41
(*sin [( 2x + 27 | dx
o 3

14. )
l'i 6xIdy

15. ol 4 2xe

JINMHUSIMU .

OX urypsl, OrpaHUYECHHOMN TaHHBIMU JTUHUSIMU:

1y=3x-1,y=0,x=2,x=4
2)x-2y+4=0,x+y-5=0,y=0

1 -3
RN ,y=0,x=0,x=3

3y=
4)y=9-X*y=0

B)y=4x-X* y=0
B)y=%X*-2x+3,y=0,x=0,x=3
7Ny=X* 5x-y-6=0

8)y:.1:::,)(:j-"‘:

9y= Y=
10)y=-X* +6,y=2x+3

4, CﬂenaﬁTe YCPTECIK U BBIYUCIIUTC 00BeM TCI1a, O6pa3OBaHHOFO BpallICHUEM BOKPYI' OCHU

i

1) =6x,y=0,x=1,x=3



vi=a4x-2,y=0,x=3,x=6

2)
y=X*-4,x=0
4)y:Sin.r,y:O’X:O’X:ﬂ.—

a:‘

5) =4X,y =X
B)y=4-X* x—y+2=0
5. CaenaiiTe yepTex U BBIYUCIUTE 00BEM Tesa, 00pa30BaHHOTO BPAIICHHEM BOKPYT OCH
OV ¢urypsl, orpaHU4€HHOM TAHHBIMU JIMHUSIMU:
1)y=%* y=1,y=4,x=0
2)y=*"+1y=5
3’

3) = 9%,y = 3x

L

4) =2X,2x+2y-3=0

Tema 4: Botuucnenue onpedenumenetl

Hesib: 3aKpenuTh HABBIKK MO BRIUUCIEHUIO OMPEACIUTEIEH BTOPOTO, TPETHETO U
BBICHINX MOPSIKOB.

CamocrosiTesibHAs padoTa: UHANBUAYAIbHAS JOMAIIHSS padoTa

@opma KOHTPOJIS: IPOBEpKA pabOTHI

Buapl 3aganuii:

5. Breraucnuth onpeaenuTens BTOPOro mopsiaKa

6. BrruucnauTs onpenenuTenb TPETHEro MOpsaKa

7. Brruncauts OIPCACIINTECIIb BBICIIHUX ITOPAAKOB



8. BbimoHuTE MPOBEPKY ¢ momorpio mporpammer MS Excel

IIpumep svinonnenus pabomsoi:

1. Botuucaums onpedenumens 6mopozo nopaoKa

OnpeueJmTe.J]eM BTOpPOro mnopsakKka HAa3bIBACTCA 4YHCJIO, KOTOPOC IOCTABJICHO B

1
COOTBETCTBHUE TaOIUIIBI KO (HUIIMEHTOB

a, )
10 CIEAYIONIEMY NMPABHILy: IPOM3BEACHUE 10 TJIABHON MArOHaIM OEPETCS CO 3HAKOM

IIJIFOC, I1O I[perﬁ JuaroHaii CoO 3HaKOM MUHYC.

a, b
1 = a1by — ashy

a, b,
H[ZI/IMGQ BBIYHCIIUTD OIIPCACIUTCIIb BTOPOTI'O ITOPAAKa

2 4
1) ; =2.2-3.4=4-12=-8§

2) =—1.1-3-(=2)=-1+6=5

-1 -2
3 1
2. Botuucnums onpeoenumens mpemoezo nopsoka
OmnpeneaunreeM TpeThbero MNOPsiAKA HA3BIBACTCA YHCIO, KOTOPOE IOCTaBICHO B
COOTBETCTBHUE TAOIHIIBI KOIPPUITUSHTOB TI0 CICAYIONICMY TPaBHITY:
al bl Cl
a, b, c,|=ab,c;+a,bc, +a,bc,—ab,c,—absc,—a,bc,
a, by ¢

9T0 OMpEACIICHUC ONPCACIUTEIIA HAITIAAHO MOKHO NIPCACTaBUTh CIICAYIOIIUM O6p2130MI

910 IMpaBUJjia HA3bIBAIOT CIIC «Hpamzmo TPEYTroJIbHUKA»

[Tpumep: BeryuciauTh onpeaenuTenb TPEThEro mopsaKa

3 2 1
2 4 5|=3-4-3+2-2-1+1-2-5-1-4-1-2-2-3-3-2-5=
1 2 3

=36+4+10-4-12-30=4



3. Boiuucnums onpedenumens evicuiezo nopAaoKa

B OGH.ICM BUAC ONpPCACIMTEIb N-TO MOpsSAKa MOXKET OBITH MMpEaACTaBJICH CJICAYIOLICM

BHUJIC:
a; 4 4 a,
ay  dy  dy a,
D=\a;, a; a; as,
4
an, an2 an3 ann

TI€ ajj— IEMEHT ONPEeIeIHUTENs, | — HOMEp CTPOKH, | — HOMEp CTOJOA.
Bo3sbMeM ajj B onpeienuTene U BBIYEPKHEM | CTPOKY, | cTosber. B pesynbrare ocranercs
OIIpeJICITUTEIb TIOPS/IKA HA eAUHUILY HIKE. TaKo# OIpeIeuTeN b Ha3bIBACTCSI MUHOPOM

dj1eMenTa ajj. O0o3Havaercss MuHOp — M.

a4 dg Ay

ay Gy Ay sy

[Ipumep: Haiitu MuHOp 31eMenTa ap onpenenurenst D =|a;, a;, a; ... ay,
4

Ay Ay Ay a,,

Jli1st 5TOTO BBIYEPKHEM MEPBYIO CTPOKY, BTOPOM CTOJIOC.

aJ.J. a Z alé alﬂ

Ay 2P Az

D=la, 2 A as
aij

a,, a, Qa3 ... Qdp

B PE3YIBbTATC OCTAHETCA OIMIPEACIIUTEIIb IMTOPAAKAa Ha CAUHUIY HUXKC U MUHOP PaBCH:

Ay ass as,

M, as; aszs as,
ai/

a,; a, s . a,.,

AJireOpanyecKuM [ONOJIHEHHUEM 3JIEMEHTA ONPEIEIUTENs] HAa3bIBA€TCS €ro MHHOP
B3STBIH CO CBOMM 3HAKOM, €CIIM CyMMa HOMEPOB CTPOKHM M CTOJOIA, B KOTOPOM pacrnojoeH

OJICMCHT, YCTHaA U C O6paTHI)IM 3HAKOM, €CJIN HEYCTHAas.
L
4; =(-1)""'"M i - anreOpanyecKoe JTOTIOTHCHHE

TEOPEMA: Onpenenurenb N-TO MOPAIKAa PaBEH CyMME MPOU3BEICHHUIN KaKOu

1160 CTPOKH (MU cTONOIa) HAa UX anreOpanuecKue JOMOTHEHUS.

n
D= Za,.inj
j=1



1 1 -1 2
0o 1 2 1
[Ipumep: BEIYUCIUTD ONPENEIUTENb YETBEPTOrO MOPSIAKA 170 1
0o 1 0 I

[To Teopeme onpenenuTesab paBeH CyMMe MTPOU3BEACHUN 2JIEMEHTOB KaKOH-TM00 CTPOKH
Ha uX anrebpamueckue jononHeHus. Hailinem anrebpanueckue JOMOTHEHUS 3JIEMEHTOB MEPBOM

CTPOKH U PA3JI0KUM OIPEACIUTENb 110 IIEPBON CTPOKE:

1 1 -1 2
0 1 2 1
110 1=a”A”+a,2A,2+a,3A,3+a,4A,4=
0 1 0 1
1 2 1 0 2 1 0 1 1
=(-D"™'11 0 I+(-1)"™-1-]1 0 Il+(-D)" (-1 1 I+
1 0 1 0o 0 1 0 1 1
0o 1 2
(=)™ 21 1 0=1-0-1(-2)-1-0-2-2==2
0 1 0

BapuaHnTthl 3a1aHui:

Bapuant 3agaHue

-1 2 2 3

_ 3 -3
1 nDab= " 3.6D=|, , |imD=0 -2 4 1
1l 4 2 3 -1 -2

4 0 2
1 -1 2 1
1 -1 1 -3
2 0 3 4

2 _ -4 1 -3
43.9‘ R 3 1 -2 0
l)a)D: 7 62,6)D: 3 2 O,B)D:4 -2 2 -1
2 3 1 1
3 3 0 2 1 0 -2 2
-78 -4 -1 1 1 -2 -1 1 -
-1 3 -2 1
4 1 4 -3 0 -2 1 2
|3,8 —4,]‘ o 2 1 0 -3
l)a)D: -7 6 ,6)D: 3 -1 Z;B)D: 4 1 -1 1
-1 1 -1 2
5 -2 0 1 0 -2 3 -
49 -3 1 -1 2 2 4 0 1
1)a)D = L7 _6;6)D= 3 2 3;B)D: 3 1. -172




-2 1 3 2

6 1 -1 2 -

-1 5 3

‘4,7 —8‘ y 11 2 2 1 0

1)a)D = 32 6;6)D= 4 1 _Z,B)D_ 3 0 -1 1

-2 -1 1 0
7 -3 -1 2 4 1 -2 -1
7 -34 2 -2 - 1 2 1 2

DaDp=0 ~42;gp-14 * 3, yp-10 -8 2 3

3 2 -1 1

8 -2 3 -1 -2 -2 1 0
83 -6 -1 2 1 0 ~2

DaD=R7 “4;gp=It 2 “Ayp=1"t 4 -2 4

-1 4 2 0

9 -2 4 3.0 -1 2
48 -7 1 -1 1 2 -2 2 1

DayD=?* “3:6p=1° ? “#pp=It ! % -

3 -1 2 282 -

10 Dayp=f ~48,6p=|", , 4;mD=|1 0 -1 3
9 -29 3 -2 4 -

2 1 -1
-1 1 1 0

Tema 5: Pewenue cucmem auneunvix aﬂze6pauqea<ux VDGGHQHMZZ

Ilesb: 3aKpenuTh HABBIKY 110 pelIeHUI0 cucTteM MeToioM Kpamepa n metonom ["aycca.
CamocrosiTesibHas padoTa: HHAMBUAYAIbHAS JOMAIIHSSA paboTa
®opma KOHTPOJISI: IPOBEPKA pabOTHI

Buapl 3aganmii:

1. Pemmnte cucremy meronom Kpamepa
2. Pemuts cucremy meronom [Maycca
3. BBINONHUTE MPOBEPKY ¢ MOMoIIbi0 iporpamMmel MS Excel

IIpumep svinonnenus pabomsoi:

1. Pewuums cucmemy nuneiinvlx ancedpauieckux ypasnenuit memooom Kpamepa

PaccMmoTpum cuctemy N TUHEHHBIX YPAaBHEHUHN C N HEM3BECTHBIMU.

a,x,+a,x,+a,x;+..+a,x, =b,
ayX,+a,x,+a,x;+..+a,x, =b,

a,x,+a,x,+a, x;+..+a,x, =b,

nn“"n




{

X1,X2, ..
by by, ...

CocTaBuM IJIaBHBIH ONPEAETUTENb CUCTEMbI U3 KO (GHUIIMEHTOB IPU HEU3BECTHBIX

., Xn— HEU3BECTHBIE,

., bn - cronber; cBOOOMHBIX YIEHOB.

a, ap a,,
D= ) dyp a,,
a a a

nl nn

CocTaBuM BCciOMOTaTeIbHEBIC OonpeACIMTECIIN CUCTEMBI CIICAYIOIIUM O6paSOMZ

b a, a,,
b, a a
2 2 2

Dx, = "

bn anl ann

a, b a,, ay  ap b,

a, b, a,, ) dy b,
Dx, = Dx =

anl bn ann anl anl bn
Tor,ua PCHICHUECM CUCTCMBI ABJIACTCA:

Dx, Dx, Dx
xl = 1 x2 = ’ *o xn =
D D D

OtMeTuM crienyrouiee:

1. Ecmu onpenenutens cucremsl D # 0, To cucrema omnpejneneHa, T.e. UMEET
€JIMHCTBCHHOE PCIICHHE

2. Ecmu D = Dx; = Dxo

... =Dx, = 0, To cucrema mMeeT OSCKOHECYHO MHOIO
pEeIlIeHuH, T.€. IBJISETCS] HEONPEIEICHHOM.

3.

HECOBMECTHA, T.€. HE UMEET PEIICHUM.

Eciu D = 0, Ho xoTs Ob1 onuH u3 DXi, DXy, . DXpHe paBeH HyJIO, TO cUCTEMaA

N3 — 3a apudpmernyeckux TpyaHocTeil Gpopmynbl Kpamepa Ha mpakTHKe HCIIONB3YHOTCS
JUISL CUCTEM HE BBIILIE TPETHETO, YETBEPTOIO MOPSAKA.

[pumep: Pemmts no popmynam Kpamepa cucremy ypaBHEHHIA:

2x +3y=1

x-y=0



Beranciaum Bce OMMpPECACIINTECIIN:

2 3
D= =-2-3=-5
1 -1
1 3
-1
2 1
D = =0-1=-1
7010
D, -1 1
Otcroga x = =—=—
D -5 5
N
D -5 5

1
OtBeT: x = —, =—
5 Y 5

pumep: Pemmts mo ¢popmynam Kpamepa cucreMy ypaBHEHHIA:
X, +x,—x, =1
X, —x,=2
2x,-3x, =3
Beruncnum:
1 1 -1 1 1 -1
D=|l -1 0|=4 Dx, =2 -1 0|=6

2 0 -3 3 0 -3
1 1 -1 1 1 1
Dx,=|l 2 0|= Dx,=|l -1 2/=0
2 -3 2 0 3
Torna:

Otet: X1=2/3, x=1, x3=0.

NumBuayajibHasi KOHTPOJIbHasI padoTa:

Bapuant 3amanue

1 dv—7=2 2x -3y -3z =-10
a) X+2y—-1 6) ~

2x-3y+2z=2 X+3y-3z=13
3X+y+z=8 X+y-2=7




2 2) -x+3y+2z=4 6) 3X-y+z=-4
2x-y+32=6 X+2y-32=9
-2x+2y-2=8 2Xx-2y+2z=7
3X-y+2z=-5 2X—y+z2=-4
3 Q) Joxs2y—32=1 ©)J xs2y-z-11
X—2y+2=06 2X—-3y+2z2=-2
X=3y+z=~7 2x-3y+2=9
4 a) 2X+y-2z=4 0) X—-2y+2z=-4
—-2X+2y-3z=2 2x+y-2z=-1
X+3y-z=8 —x+4y-7=5
5 a) 2x-y+4z=-1 ) 2x-2y+3z=-3
—2X+2y+z=4 —2X+y+2z=2
2X—2y+3Z:4 6 3X—y+Z=—3
6 2) -X+2y+z=-6 ) X+2y—-4z=7
3X+y-2z=12 2x+y+2z=-1
3X-y+2z=4 2x-y+32=3
7 X-2y+z=-3 X-2y+2=8
2) X+3y-2=6 6) X+2y-z=-1
4x-y+7=6 X-y+3z=4
8 X+2y—-2z=-3 —-2X+2y-z2=-7
a) 2X+y-3z=2 6) X+y-2z=2
2Xx-y+3z=-1 X+2y-2=9
9 Q) J3yry-22=7 ©J_ ox_3y+z--5
—-X+2y+z=4 3X+y-2z=3
2X—-y+3z=-6 X+2y—-z=4
10 a) X+2y—-z=8 X-y+2z=7
3X-2y+2z2=2 -X+3y-2z=5
Tema 6: IlpeacraBjieHue KOMILIEKCHBIX YHCEI B AJre0panveckoii,
TPUTOHOMETPUYECKOH W MOKA3aTeJbHOM (hopMax.
Heab: HayuuThcs TEPEBOAUTH KOMIUIEKCHBIE YHClia M3 aidredpandeckorl B
TPUTOHOMETPUYECKYIO M TIOKA3aTeIbHYIO (DOPMBI.
CamocrosiTesibHasi padoTa: UWHOUBUAYyalbHass JomainHsis pabora. Pabora ¢
JIUTEPATYPOH.

dopma KOHTPOJISI: TPOBEPKA UHIUBUIYAIbHON JOMAIITHEH paOOTHI.

Buabl 3agaunii:

1. Ilpeocmasums uucna 6 mpueonomempuueckou ghopme.

2. IlpeacraButh ymclia B TOKa3aTeNbHOU opMe.




Teopernueckunii MmarepuaJi. [ipumep BbInoTHeHUs PadOThI

Yucno Bupa z = X + 1Yy, r1ie X U y — Jito0ble JeWCTBUTENIBHBIC YHCTIa,

a 1 — MHUMas eJMHHIIA, ONpe/eisieMas paBeHCTBOM = - 1, Ha3pIBaeTCA KOMILJIEKCHBIM
YHCJIOM.

Uucna X My Ha3bIBAlOTCA COOTBETCTBEHHO JCWCTBUTEIBHOW M MHHMOH 4YacTsIMH
KOMIUIEKCHOTO yHclia zZ M 0603Havatores: X = Re z, y = Im z.

3anuch KOMILICKCHOTO YMCiIa B BUJC Z = X + | Y Ha3pIBaeTcs anreOpandeckoi Ghopmoit
KOMIIEKCHOT'O YHCJIA.

KomruiekcHoe uncio z = x + 1 y MOKeT ObITh H300pakeHO B JIEKapTOBOM KOOPAUHATHOM

miockoctT XOY b0 TOYkoW ¢ abCIMCCON X W OpIMHATOH Yy, MO0 pajryc-BEeKTOPOM ITOU

TOYKMHU:

Jnuna smoco 6ekmopa Hazvleaemcs MOOYieM KOMIIAEKCHO20 YUCIA Z U
obosznauaemcs |g| unu r:
—
[Z[=r=yx2+y% :
2011, 0OPA308AHHBLI YMUM BEKMOPOM C
NOJIOJHCUMENbHLIM HANPABTIEHUEM
OeticmeumenvHoul ocu OX, HA3bIBAEMCS APZYMEHMOM Yucia z u obosHavaemcst Arg Z. .

Benuuuna Arg Z MHO2O3HA4HAa U onpedeﬂeHa ¢ MOYHOCMbBIO 00 uucia, Kpamhoco.

3uavenue Arg Z, 3aK0o4ernnoe 8 npedeﬂax om - 00 T , Hazvleaemcs 2J1a6HbIM U

-T <argz < mtge =%

obo3znauaemcs Arg 7 unu P
Hea komnnexcroix uucna Z =X + iyl uz2 = x2 + 1 y2 cuumaromes: pasuvimu, eciu
CoomeemcmeeHHO paGHbl UX oeticmeumenbHble U MHUMbLE YaACL.
X1=x2, yl=y2.
Jlea komnaekchoix yucnaZ =X+ iyu Z=x—i Y, omauuaromca moabKo 3HAKOM

MHUMOUL uacmu, Ha3ovl6aromcs CORPAICEHHbIMU .

Tpuzonomempuueckas u ROKa3amenbHas Qopmvl KOMIIEKCHO2O YUCTA
Z=X+ 1Y umerom 6uo:



- - I'
=T (COSQ+ISINY) 7=1€'? 001y P - coomeemcmsenno modyns u znasnoe
SHAYeHue apeyMenma KOMIAEKCHO20 Yucia Z.
Ipumep.

Ilpeocmasums 6 mpuecoHomMempuyecKol u NOKa3amenbHou hopmax KoOMnieKcHoe yucio 2 = 3
+v3j
Pewenue:

1) Haxooum Mmooy KOMNIEKCHO20 YUCLA:

1ZIl=7 = |3 +V3i| = Iaf +(v3) =23

2) Haxooum enasnoe sHauenue apeymeHma KOMIIEKCHO20 Yucia Z:

Tak kax eexmop, uzobpadicarowuii yucio Z rexcum 6 I uemeepmu u

= T
i p=—
tg(¥)=3 ,mo 6.
T T
COS—+151Nn—
3) Haxooum mpueconomempuueckyto popmy: 7 = ( 6 6),

s
Haxooum nokaszamenvuyto popmy: 7 = 2¥3€°8
3amaHusi JIsl CAMOCTOATEILHON PaGoThI
[lpencTaBuTs B TPUTOHOMETPUYECKOHW W  IOKas3aTelbHOW (opmax —ciemyromue

KOMIIJICKCHBIC YHuCJia:

1 BapuaHt 2 BapuaHT 3 BapuaHT 4 BapuaHT
1 1-i -1-i -2+2i -2-i
2 V3 V6 V2 —V6-2j V3_V2j
3 A4 -6 442 V6 443 -3 442§
4 5+4i -3+2i 5-2i -5+2i

Tema 7: Inemenmol meopuu 6epoAamrocnu u MAMeMamu4ecKoll CImamucmuKu.

Hean: nonyunuts npeacraBieHue o Hayke «KomOuHaTopuka», o ee Leldx U 3a1adax, o
3apOKJIEHUU TEOPUU BEPOATHOCTH.

CamocTosiTe1bHas1 padoTa: paboTa ¢ IMTEpaTypon

®opma KOHTPOJIS: TOKJIA] HA yPOKE

Kpurepun oueHuBanus:

Onenka «5» cTaBUTCS TNpPH CAAHHOW B CpPOK paboTe, MaTepual B IOJHOW Mepe

COOTBCTCTBYCT 3asBIICHHOI TEMC, JOKJIAAUUK N3JIaracT MaTcpuall CaMOCTOATCIIbHO,



Onenka «4» cTaBUTCS IPU XOPOILIEM PACKPHITHH TEMBI TOKIa/1a, 00yJaloUIUiics U31araet
MaTepHual He CaMOCTOSITENBHO.

OueHka «3» CTaBUTCS NPHU PACKPBITUU TEMbl HE MOJHOCTBIO, JTOKJIAIYUK HEYBEPEHHO
U3JIaraeT CBOM TE3MChI, paboTa MOXKET OBITh CJaHa HE B CPOK.

OHGHKa «2» CTaBUTCs, €CJIIK TEMa AO0KJIaaa HE paCKphITa.

6.YUEBHO-METO/INMYECKOE 1 THOOPMAILIMOHHOE OBECIIEHEHUE
JUCHUATTIIMHDBI

HopmaTuBHBIE JOKYMEHTHI:
l.denepanbHBIii  TOCYJAPCTBEHHBIM  OOpa30oBaTelIbHBIM  CTaHAAPT  CPEIHETrO
npodeccuonansHOro obpaszoBanuss 1o crnenuanbHocTH 40.02.01 — IlpaBo m opraHu3anus
COLIMAJILHOTO 00eCcTIeYeHUsI.
2.®enepanbubiii 3akoH PO ot 29.12.20013rona Ne273-03 «O0 oOpa3zoBaHUN.
3.PaGounit yuebnbii mnan cneuuansHocTH 40.02.01 — IIpaBo u opranuzanus
COIMAIBHOTO O0eCIIeYeHUSI.
OcHoBHasl JuTepaTypa:
1. Marematuka : yueOHuk / A.A. lanasa. — 3-e usj., ucnp. u gom. — M. : UTHOPA-M,
2017. — 544 c. — (Cpennee npodeccruonanbHoe 00pa3oBaHue) IIEKTPOHHBIN pecypc.
2. IO.M. Hanwnos, H.B. HukonoBa, C.H. HypueBa; MaremaTuka: YuebHoe mocobue / -
M.: HULL UTHOPA-M, 2014. - 496 c. D5eKTpOHHBIN pecypc.

JonosHUTeILHAS JUTEPaTypa

1. Jlanasa A.A. COopHuk 3a1ad o Mmaremaruke: YueOuuk. — M.:@OPYM-UH®OPA-M,
2012.

2. MopnkoBuu A.I'. AnreOpa u Havana maremarndeckoro aHanmsa. 10-11 kmaccer. B 2 4.
Y. 1. YuebHuK uig yyamuxcs oo1eo0pazoBaTeabHbIX yupexaeHui (6a30Bblil ypoBeHb) /
A.l'. Mopakosuu. -11-e uza.,crep. —M.: Muemo3suna, 2013.-399 c.

3. Anrebpa u Hauyana martemaruyeckoro ananuza. 10-11 kmaccel. B 2 u. Y. 2. 3agaunuk s
yuanmxcs o0nieo0pa3oBareiabHbIX yupexaeHui ( 0a30Bblil ypoBeHs) /[A.I'. MopakoBuy
u ap.]; mox pea. A.I'. Mopakosuua.-10-e u3zn., crep.-M.: Muemo3una,2012.-239 c.

HNHuTepHer-pecypcesnl:

1. BeluncnaurenbHble METOAbl M MPOrPaMMUPOBAHME: HOBBIE  BBIYMCIUTEIbHbBIE
TEXHOJIOTMHU — HaY4YHbIH xypHai: http://num-meth.srcc.msu.su/.

2. Kypuan IlommroM / Maremarndeckoe oOpa3oBaHWE: NPONUIOE M HACTOSIIEE:
http://www.mathedu.ru/e-journal/.

3. KBAHT — ¢u3uko-mMaTeMaTn4ecKuii HayqHO-TIOMYIISIPHBIN JKypHAII JJIS IKOJIBHUKOB
u cryaenTos: http://www.kvant.info/.

4. YaebHas du3nKo-MaTeMaTHIeCKast oubnmoTexa - EqWorld:
http://eqworld.ipmnet.ru/ru/library.htm.

5. I'paduku pynkuuit http:// graphfunk .narod.ru

Ilepuoguyeckue u3aHus:

1.Kypnan «Mup I1K».
2.I'azera «Matemaruka. [lepBoe ceHTAOps».


http://num-meth.srcc.msu.su/
http://www.mathedu.ru/e-journal/
http://www.kvant.info/
http://eqworld.ipmnet.ru/ru/library.htm

