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1. Poap gucunnmubl « MaTemaTtnka 3» B (pOpMHPOBAHMH KOMIIeTEHUM I BHINY CKHH KA

Cocrapisiomue pe3yJ1bTATOB OCBOeHHUSI (JeCKPUNITOPBI

o6 DJemeHT . NHAUKATOPBI JOCTHKEH U1 KOMIIeTeH I Ui KOMIIETeHIHH)
pa3oBaTelbHOI Kopn
NPOrpaMMbl CemecTp | KOMIETeHIMH Haumenosanme A L (e
(nucuHmIAHA, HOMIETEHTuTE Kon unaukaropa HHIUKATOPA JOCTHKEHU S Kog LELLICELLE
npakruka, THA)
YK(V)-1 Cnocoben NYK(Y)11 Ananusupyersagauy, | YK(Y)-1.1B1 Bita neet onbITOM puMeHEHUS
OCYILECTBIATD BblzieNIA4 €€ 0a30BbIe 3aKOHOB €CTECTBEHHbIX Ha YK U
MTOUCK, KPUTHY ECKUN COCTaBIISIIOIIME MaTEMaTHYECKUX METOIOB M
aHaJIM3 ¥ CHHTE3 MOJIeJIEeH 1JIs peTIeHwsI 33 1ad
uHpOpMAIHH, TEOPETHUECKOTO U
MPUMEHSTh TIPUKJIaTHOTO XapaKTepa
CHCTEMHBIH 110 IX0 YK(¥)-1.1V1 VYMmeer  pemate  3a4audu
IS peLeHUs TEOPETHUECKOTO u
MOCTAaBJIEHHBIX MIPUKIIAIHOrO XapakTepa
3az1a4 YK(Y)-1.131 3HaeT 3aKOHBI €CTE CTBEH HBIX
HAayK W MaTeMaTHYeCKHe
METO/1bI TEOPETUUECKOTIO
Xapakxrepa
OIIK(Y)-1 | Cmocoben N.OIIK(Y)-1.1 | llpumensier OIIK(Y)-1.1B3 Bira zeeT MaTeMaTrdeckum
MPUMEHSTh MaTeMaTHYeCKHH aTnmnapaToM KOMIUIEKCHOTO U
€CTECTBEHHOHAY YHbI anmnapaT UCCIIelOBaHIUs OTIEPAILMOHHOTO UCUHUCIICHUS],
MaTemaTuka 3 3 eu (byHKIMH, THHEHHON Tuddep eHITHATEHBIMI
001LEeMH)KEHEPHBIE aJreOpsbl, ypaBHEHUAMH U PAIAMU IS
3HaHUS, METO b nuddep eHIHATEHOTO 1 MIPOBEIECHUS TEOPETUUECKOTO
MaTeMaTU4eCKOIro HUHTETPaIbHOrOo HCCIIEA0BaHUS U
aHaJIM3A U VCUYHWCIICHHSL, PSIIOB, MOJICTTUPOBaHUs (PU3UICCKUX U
MO/IETUPOBAHUA, nuddepeHIHaTbHBIX XHUMHYECKUX IIPOLIECCOB U
TEOPETHIECKOTO U ypaBHEHHI, TEOPUU SIBIICHU, @ TaKKe, 1J1s1
3KCIIEPUMEHTAIIBHOT byHKUMH peleHns npogecCHOHaTbHbIX
0 HCCIIE0BAHUA B KOMIUIEKCHOIO 3a]a4
npodeccroHaIbHOM HEPEMEHHOIO B OIK(Y)-1.1Y2 VMeer peraTh 0ObIKHO BEHHBIC
NeATEIHLHOCTH HHXXEHEPHOU nuddepeHuaTbHbIe
JeATENBHOCTH YPaBHEHHUSI U HUX CHUCTEMB,
MIPUMEHATD anmapaTt
TapMOHHUYECKOTO u

KOMIIZICKCHOTO aHalin3a IIpHu
PEIICHNU CTAHAAPTHBIX 3a Ja4

OTK(Y)-1.133

3HaeT OCHOBHBIE OIIPEICJIEHUS]
u HOHSATUS Teopuu




DJleMeHT .
o “H}I“KaTOpbl JOCTHKEHU S KOMIIETCHIIUH KOMﬂeTeHIIHH)
00pazoBaTenbHOi Kon HaHMeHoBaHME
nporpamMmel Cemectp | xommerenmmu KoMmeren N Hanvienonanme 0
(eunmotnna, Kon muamkaropa HHINKATOPA 10CTHKEHHUST Kox anumeHoBaHne
npaktuka, FTHA)
nuddepeHIaIbHbIX

Cocrapisiomue pe3yJbTATOB OCBOEHHUSI (JeCKPUNITOPBI

ypaBHEHHH, PAIOB, (GYHKIHN
KOMIIJIEKCHOT'O IEPEMEHHOI0 U
OIEePALMOHHOTO UCU UCIICHUS

2. Iloka3aTeau u METOJAbI OICHUBAHUA

Il1anupyemble pe3yJbTaThl 00y eHUs N0 AU CHUTIINHE

Kopx maaukaropa

HaunMenoBanue pa3aejaa TMHCHHUIITIMHBI

Meroabl OneHHBAHUS

Koxa HanmenoBanne JOCTHIKEHH ST (oeHOYHBIE
KOHTP OJTHPYeMoit Mep OnpUsSITHS)
KOMIICTCHIITHHA
(114 ee YacTH)

P 1 | Bnaneer 1. O6bikHOBeHHbIE AH(depeHIMATbHbIC ypaBHeHAs | KOHTPOIbHas paboTa
METOJIaMH PeIleHHS 00bIKHOBEHHBIX JU(P(ep eHINATBHBIX TIEpBOTO TOPSAIKA NI3s.
ypaBHEHU 1-T0 1 BBICIIETO HOPSIIKOB U CUCTEM 2. OGBIKHOBEHHBIC M ((EPEHITHATBHBIC Y PaBHCHHS TecTupoBanue —
nudepeHImaTbHBIX Y PABHCHHA; BBICIITHX ITOPSJIKOB M CHCTEMBI 0O BIKHOBEHHBIX HE3a BUCHMBII
METOJIaMH MCCIICOBAHMSA CXOAMMOCTH PAIOB, PA3IOKCHUS | 1 yic(y)1.1 nudbepeHIHATbHBIX Y paBHCHIH koHTpOoJH [JOKO
(GyHKOMH B CTENEHHBIE M TPUTOHOMETPUYECKUE PSIBI; 3. UnCIOBBIC PSABL
MeToAamMu AU hepeHIINaTbHOTO U MHTETPATIbHOTO UCUHCIEH U | ML.OMK(Y)-1.1. 4. DyHKUHOHATBHBIC PSBL.

GyHKIMH ~ KOMIIIEKCHOTO  ME€PEMEHHOI0;  OCHOBHBIMU 5. Psibt Dypbe

P UI0KEHUSMU TEOPHH BBIUETOB; METOJAMH O 1€ PallMOHHOT'0 7. PsiibI B KOMILIEKCHOI 06J1aCTH.

UCYMCIIEHUS pelIeHns OObIKHOBEHHBIX AU(depeHnnaIbHbIX 8. TeopHsi BEIYETOB H €& TIPHITOKEHHS

YPaBHCHUH M X CHCTEM 9. Ilpeo6pazosanue Jlamnaca. OnepaiMOHHBII METO T
pemmeHust Tu(hepeHIPATBHBIX Yy paBHEHUIT

P2 | Ymeer 1. O6sikHOBeHHEI TH(epeHIMATbHbIe ypaBHeHAs | KOHTPOIbHAs paboTa
OTNPENeNATh THUIl, HAXOJUTh OOIIee W YaCTHOE pEUICHHE HepBOTO MOPSIKA 3.
nuddepeHuanbHbIX ypPaBHCHUH M CHCTEM JHHEHHBIX 2. OGBIKHOBEHHBIE NH(BBEPCHIMATBHBIC Y PABHEHHUS TecTupoBanue —
mupdepeHNHaTbHbBIX  ypaBHEHHH  C  IOCTOSIHHBIMH BBICILIHX TIOPSIIKOB H CUCTEMbI 00 BIKHOBEHHBIX He3a BUCUMBII
K03 (hUIMCHTAMH; HCCIIEN0BATE HA CXOIMMOCTh YHCIIOBBIC | 1 yi(y)1.1 nuddepeHIHAIbHBIX YPaBHCHHI koHTposL LIOKO
PAIBL; Ha XOOUTh UHTEPBAJIBI CXOAMMOCTHU CT€IIEHHBIX PSI10B; 3. YHCIIOBBIE PSIBI
pasnarate ¢GyHKOUU B psin Tednmopa m Oyphe; BBIIOIHATH | M.OMK(Y)-1.1. 4. DyHKIUOHATBHbIC PSIIbI.

JNIEUCTBUS C KOMIUICKCHBIMH YHCIaMH H  (QyHKIHAMHY;
nugdepeHIIpoBaTh U UHTETPUPOBATH Py HKIIM M KOMIIIEKCHOT O
MePEMEHHOr0; pasnarath GpyHkiwu B psia JlopaHa; mpUMEHATb
TEOPUIO BBIYETOB JJI1 HAXOXKIEHHUS UHTETPasioB; HAXOAUTh
n300pakeHNE 110 O PUTHHAITY F OPHUTHHAI [0 N30 0paKeHHIO;

5. Page1 Dypre

7. Psiipl B KOMITEKCHOM 00IacTH.

8. Teopusi BHIYETOB U €€ TP UITOKESHUS

9. Ipeobpazopanue Jlamnaca. OneparuoHHbII METO
penenus 1uQdepeHIMATPHBIX Y paBHSHHH




pewta T 3a nady Ko qis nuddepeHunanbHbIX y paBHEHUN U
CUCTEM C IOMOULIbIO OTIEPALIMOHHOT0 HCUUCIICHUS

P13 | 3uaer 1. O6bIKHOBEHHBIE MU Qe EHIHATbHBIC Y PABHEHUS KouTponeras padora
knaccudukanmo 1uddepeHrabHbIX YPAaBHEHU i, 0 CHOBHBIE HEepPBOTO MOPsIKA nas.
METOIBI penieHns TuGepeHIHATEHBIX Y PABHEHANA 1€ PBOTO U 2. OGBIKHOBEHHBIC AU ((ePEHIHATBHBIC Y PABHCHHS TecTupoBaHue —
BBICIIIHX ITOPSIIKOB M CUCTEM MU (e peHINATBHBIX Y paBHCHHT; BBICIIHX TTOPSIIKOB H CHCTEMbI 00 BIKHOBEHHBIX He3a BUCUMBII
OCHOBHBIE TOHSTHUS TEOPHH YUCIOBHIX U (PYHKIIMOHAJBHBIX HLYK(Y)1.1 nudbepeHIHAIbHBIX YpaBHCHHIH koHTpoJb [IOKO
psanoB; psanel Teitnopa, Maxnopena, ®ypbe; NOHATUA 3. YncnoBbIe PSIIbI
KOMILUTEKCHBIX YHCENl, OCHOBHBIX (PYyHKIH KOMIUIEKCHOTO | M.OIK(Y)-1.1. 4. DYHKUHOHATBHBIC PSPL.
HEPEMEHHOTO M UX CBOHCTBa; Au(phepeHIUpPOBAHUEC H 5. Psias1 Dypbe
UHTETpUpOBaHUEe (YHKUUH KOMIUIEKCHOTO I€pEMEHHOTO; 7. Psiibl B KOMILIEKCHOI 061aCTH.
TMOHATHUA psiaa J'IopaHa, 0COOBIX TOYCK, BbIYCTOB; IMOHATUC 8. Teopﬂg BBIYETOB U €6 P HUIO0KEHUA
npeoOpa3oBanus Jlamaca 1 €ro 0CHOBHBIE CBOICTBA; OCHOBHBIE 9. IpeoGpasoanue Jlamaca. OreparMoHHbIi METO T
MIPUITOKEHSI OTIEPAITHOHHOTO HCYMCITCHUS peuenns 1udhepeHIMATBHBIX yPaBHEHHUI

3. HIxajga oueHNBaAHUA

[Topsimok opraHu3alMK OLIEHUBAHUS PE3yJIbTATOB 00yUYEHUS B YHHUBEPCUTETE PETIAMEHTUPYETCS OTAEIbHBIM JTOKAJIbHBIM HOPMAaTHUBHBIM aKTOM —
«CucreMa oLeHHBaHUS pe3yIbTaToB 00y4eHus B ToMcKkOoM mosiutex HuueckoM yauBepcutere (Cructema olleHuBaHus )» (B ICHCTBYIOIICH pelaKIIuH ).
Hcnonb3yeTcss 0amipHO-pEUTHHIOBAs CHCTEMa OLIEHUBAHUS pe3yiabTaToB oOyueHHs. MToroBas oueHka (TpaJullMOHHAs U JIUTEpHAs) MO BUAAM
yueOHoU aesTenbHocTH (M3yueHue aucuuruind, YUPC, HUPC, xypcoBoe NpoeKTHpOBaHWE, MPAKTHKH) ONpEnesseTcs CyMMOW OaioB IO
pe3yabpTaTam TEeKyLIero KOHTPOJIs M IPOM €Ky TOUHOH aTTecTalu (UTOroBasi peiTuHroBas oneHka - Makcumym 100 6asos).

Pacnipenenienne OCHOBHBIX M JOTIOJHUTEIBHBIX OajIOB 3a OILEHOYHBIE MEPOMPHATHS TEKYIIEro KOHTPOJISI MU MPOMEXYyTOYHOW aTTeCTaluu
YCTAHABJIMBAETCs KAJICHAAPHBIM PEUTUHI-IIAHOM JUCIUILIMHBIL.

PCKOMGH,I[yeMaH mKaJjia 1J1s1 OTACJIIBHBIX ONCHOYHBIX MepOHpI/IHTI/Iﬁ BXOAHOI'O M TCKYIICI'O KOHTPOJIA

% BBINOJTHEHHS COOTBeTc’l;Bl/le Onperenenne onenxn
3aJaHusA TPAAUINMOHHOU OILICHKE

90%+100% «O1TIU4YHO» Ot1nu4HOE NOHUMAHKE IPEIMETA, BCECTOPOHHUE 3HAHUS, O NIMYHbIE Y MEHUS U BJ1a ICHYUE OIIBITOM IIPAKTUYECKOH JEATEIbHOCTY,
HE00XOJIMMBIE PE3YIBTaThl 00 yueHHUs C(HOPMUPOBAHBI, HX KaYeCTBO OIIEHEHO KOJMYECTBOM 0aJUTOB, OJIM3KUM K Ma KCHMAJIBHOMY

70%-89% «Xopomro» JlocTaTOYHO IOJTHO € TOHAMAHKE TP €METa, X O POILIE 3HAHSI, YMEHUS H OTIBIT TPAKTHYIECKOH JeSITSIHHO CTH, HeO OX OMMBIE Pe3YIbTaThI
00y4enust chopMHIPOBAHEI, Ka YeCTBO HH OTHOTO M3 HUX HE OIIEHEHO MHHIMAIBHBIM KOJIHYECTBOM 0aIIIOB

55%-69% «YI0BIL» [IpuemnemMoe HOHUMAaHUE TP AMETA, Y AOBICTBO PUTEIIBHEIC 3SHAHHS, YMECHHS H OTIBIT TPAKTHIECKOH AESTeTEHOCTH, HE0 0X0 IMMBIE Pe3yIIBTaThI
00y4eHus chopMUPOBAHBI, Ka YeCTBO HEKOTOPBIX M3 HIX OIIEHEHO MHHUMAJIEHBIM KOJIMYECTBOM 0aJIIOB




[ 0%-54% | «Heynosiy | Pe3ynbrate 06ydenns He COOTBETCTBY 0T MEHHMAJIGHO JOCTATOYHBIM TPeO OBAHUAM
[kana aist ONEHOYHBIX MEPONPUATUHN U U] PepeHITMPOBAHHOTO 3a4eTa / 3a4eTa
Crenenp
chopmMupoBaHHOCTH Ban COOTBe’l‘C’l;Bl/le Onperenenne onernxn
pe3yjabTaToB TPAAUIIHOHHOH OLIEHKE
o0y4deHnust
90%-+100% | 90+ 100 «OTIIUYHOY» OT1n1MYHOE NOHUMAHME ITPEAMETA, BCECTOPOHHUE 3HAHUS, OTNIMMHbIE yMEHUSA U BJ1a ICHHUE OIIBITOM IIPAKTUYECKOH JEATENbHOCTY,
HE0O0XOIMMBIE PE3YIBTaTH 00 ydeHus ¢(hOPMUPOBAHBL, HX KA YECTBO OI[CHCHO KOJMYECTBOM 0aJII0B, OJM3KIM K Ma KCUMAJIEBHOMY
0+89% + «Xopo1io» 0CTaTOYHO [TOJTHO € TOHUMAHYE [TPEIMETa, X0 POIIHE 3HAHUS, yMEHIS U OITBIT MPAKTHYECKOH e TEIIHHO CTH, HeO OX OZIMBIE
70% +89% 70+ 89 X , , 0
pe3yIbTaThl 00ydeHns c(hopMUPOBAHBI, Ka YeCTBO HU OTHOTO M3 HUX HE OIICHEHO MUHUMAIBHBIM KOJINIECTBOM 0aJIIoB
0+69% + «YoB1.» HeMIeMoe IO HUMAaHHe ITPEIMETa, Y A0BJISTBO PUTCIIHHBIC 3HAHHS, YMEHHS U OTIBIT IIPAKTUIECKOH AESTETEHOCTH, HEO 0X0 MBI
55%+69% 55+69 Yno IIpunemiremoe MOHNMaHUE TP EIMETA, Y JOBIETBOPHTE, €3Ha e 0 a €CKOH J1esITeNBbHOC eo0xo e
pe3ybTaThl 00ydeHNs c(hOoPMUPOBAHBI, Ka YeCTBO HEKOTOPHIX M3 HUX OLIEHEHO MHHIMAJILHBIM KOJITYECTBOM 0aJIIOB
55%+100% | 55+100 «3a4TeHO» PesynbTaTsl 00y4eHus COOTBETCTBYFOT MUHUMAJIBHO JOCTATOYHBIM TP OO BAHHSM
0% +54% 0+54 «Heynosmy/ PesynbTaTsl 00y4eHMs HE COOTBETCTBY FOT MUHUMAJILHO TOCTATOYHBIM TP O OBAHHUAM
«He 3auteHO»

4. TlepeyeHb THNOBBIX 3a/IaHUI

OneHovYHbIE
Mep OoNnpusTUS

l'[pnMele THIIOBBIX KOHTP OJIBHBIX 3a;|anuifl

1. Konrponbnas
paboTta

BapuaHTNe 1
KoHTponbHasa paboTta no teme «AunddepeHumnanbHbie ypaBHeHMA 1 —ro nopagKa»
OnpepennTb TN U HaliTM 06LLME pelueHUs JaHHbIXYPABHEHUA:
1. (y+ylnx)dx— (x—xy)dy =0.
2
5

2X

_2x
2)/

2. Y+ =
1+X

1+x
2 X 2 x?

3. (xy +—2)dx+(x y——3)dy:0.
y y




OueHovyHbIe
MepOnpUATH S

IIpuMepbI THNIOBBLIX KOHTPOJIBHBIX 3aJaHU I

2. Hajitn yacTHbIE pelIeHHs YPABHEHHI:

4, xy' - y:xtg(yj, y@) =1.

X

5. eYdx=(2y-xe¥)dy, y(-1) =0.

KoHTposbHas paboTa no Teme «JudpdepeHumanbHbie ypaBHeHUs BbICLLEro NOPAAKA U cuctembl 1Y »
) OnpeaennTb TMN U HaTK 06 ME peLleHUA AaHHbIX YPaBHEHWUIA:

1) y'=y+x

n ! ex
2) Y-2y+y=—.
X
I1) Pemurs 3apauy Kouru:
1) wy'+(y)'=0. yB=1y@=L

2) y'-y'=e7+2x. y(0)=1y'(0)=1

dx

— y’
3 1 x(0) =1 y(0) = 1.

a:

YucjaoBble H PYHKIHOHAJbHBIE PSIAbI

l. HccnenoBaTh HA CXOAUMOCTD PSIJIbI:




OueHovyHbIe
MepOnpUATH S

IIpuMepbI THNIOBBLIX KOHTPOJIBHBIX 3aJaHU I

e 1 2 (n+1)? 2 nl(n+1)!
S S MR G T
in+l-cos’na  aa(n+2)23 1 (2n)!
= n-1Y" 2 (-1)"n*
b$[2L] s
n1\ 3N+ 2 1 N°+5
. HaiiTu uaTepBa cxoQuMOCTH psAJla, UCCIE0BATh PAJT HA KOHIIAX UHTEpBaJIa:
) i (0.1)"x2" 2 i 32" (n+3)?
n=1 n n=1 (X + 5)n
Il Paznoxuts B psx Teiinopa, B OKpECTHOCTH TOUKH Xo, pyHKIHIO F(X):
1) y=Inx, x9=1. 2) y=x2-sin5x, Xp =0
7 1
y=— X =0, 4) y=== Xp=-1.
1+x-12x2 Ux
KounTtpoabHasi pa6oTa Ne3 mo Teme « OyHKINH KOMILIEKCHOTO TI€PeMeHHOT0»
BAPHUAHT Nel
V. a) HaliTu Bce 3HaUeHUS KOPHS: 3-2. PesynbTar BhMECIEHUIA TpeACTaBUTH B arebpandeckoii popme.

6) IlpencraButs B anreGpanueckoii popme: (—1— i)4i .

. . 2
V. a) Haiitu xo3ULMEHT pacTshKeHHsl U yToJl IOBOPOTa B ToUke Zy =1—1 mpu oToOpaxeHun O = Z

*\2
6) IIpoBepuTh BYHKIMIO Ha aHATHTHYHOCTE: O = (Z ) - Z.




OueHovyHbIe
MepOnpUATH S

IIpuMepbI THNIOBBLIX KOHTPOJIBHBIX 3aJaHU I

VI.

VII.

VI

1.

2.

3.

Haiitn ananutnaeckyio pyukimo f(z) =U +1V 1o usBectroii geiicTBuTenbHOM yacT U 3HaveHuio f(z,):

U(x,y) =x>=3xy%; f(i)=—i.

BeaucnuTh HHTErpa: IZZ Imzdz, rpe L - orpesok mpsivoit ot touku z; =0, no Touxn z, =1-2i.

L
rie L:|Z—2i|:l.

dz
Beraucnaute uHTErpan: I 3
LZ

(z—2i)2°

Konmponvnas padoma Ne3 no meme «Komnnekchuie psiovt. Boruemon)

BAPHUAHT Nel

Z
(z-1)(z% +2z-3)
©  cos(in) Y (z+i+1)"

Haiitu 1 mocTpouTs 001acTh CX OMUMOCTH PSA: 2 ;

n=1(z+i+1)" nZo(2n+i)(4+3i)"

B psjJlopana c ueHTpoMB Z() = 1 sxonbue | z-1 |> 4.

Pasmnosxurs Gyskipo | ( Z ) =

Brruucaurs CJIC Oy IOIHE MHTErpajibl:

o0
zdz exp(1/z)+1 coSzzxdx
o § o | p1/z)+1 o

2
|z-2|=4 e’ +e |z]=2 Z —o X2 +4x+5

KonTtpoabsHas pa6oTa Ne3 mo teme «OnepaiiMOHHO € M CYHCJICH HE.)
BAPHUAHT Nel

1. Pemmts auddepenipancioe ypasuenne  X'+3X = €2 eciu X(O) =0.
2. Cnomouisio hopmyisl Jlroamelisi HAWTH pelieHIe YpaBHEHUS




OueHovyHbIe
MepOnpUATH S

IIpuMepbI THNIOBBLIX KOHTPOJIBHBIX 3aJaHU I

X"'=arctgt,
YOOBJIETBOPAIOLIECE HA YATBHBIM Y CJIOBHSAM X(O) = X'(O) =0.
X'+4y +2x =4t +1;

3. Pemmtb cucTeMy ypaBHEHHIA x(0)=y(0)=0.
y.+x_y:§t2 (0)=y(0)

V3.

IlprnMep BapuaHTa HHAWUBUAVAJIBHBIX 3a1aHUMN.




OueHoYHbBIE
MepONpUATHS

IIpuMepbI TUIIOBBLIX KOHTPOJ1bHBIX 3aJaHU I

JuddepeHunancHble YpaBHEHHA W CHCTEMBI

1. Haiirn ofuie pelueHns ypaBHeHRI! NepBOro NopifiKa

1

) y-¥o_-
z  sin(y/z)
2) o +ycosz = cosz.
3) ¥ +y=zJy.

- dr
" e dy . -.I)

ES cos®y

5) (32 4 6ay?) dr + (6x?y + ) dy = 0.
6) 24yt +dy—z)y =L

=10.

2. HaliTin yacTHELe PelieHls ¥ paBHEHII

1) V¥ + Lde =z ydy, y(l) =0
2 (z—y)de+{z+y)dy=10, (1) =1
3) oy — 2y =2t y(l)=10.
) v dey=(14+z)e™ o, y(l) = 1.

3. Haitru peiwenns ypasHenuit Brcllero Nopaika

. (0)=0

] 2...'.'=-'2_1_ Py =y e ?:Ir 1

J iy =y )y T 0 =1

3) g cos’x = 1. 1) y' +y = cosz.

5) . _2+L'us'11: 6) gy 4 =y L
2y y Cus?'_ﬂ el <y y=uae r et
Ty’ +2% +y = (12 — 10) e~*. &)y =3y = 2sindz — cos 3z

9) 4" =4y 4+ 5y — 2y = (16 = 12z)e%. 10) ™ + 3" + 29 =1 -2
)2y 4oy +y =0, 12) 2% 4" — 6y = 12Inx,

13) & + 2 + 51 = —8¢ " sin2, w0} =2, z(0) =6
14) & — 62 + 25z = 9sindd — 24 cos 4L, c(0) =2, &(0)= -2

4. HafiTnn peieHus NuHelHEX CHCTeM

0 &= -8z + dy 2)]i=[5z+5y z(0) =0
y=dz—dy lEi' —e+ly oyl =1L

G B i = b 9
3 £ l‘;u 2y‘ 4)]1: bz + 4y + 21 .
g=2z+y | #=—a+10y-1
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YucyaoBble H QYHKIMOHAJbHbIE PSAAbI
1. UccnenoBaTh Ha CXOMMOCTh 3HAKOTIOIOKHATEILHBIC pSABL:

> (2n-1) > 5 3
Y nzl(Sn +1)-+/n 2 Eltg J2n+7
(n') OO(n—l}n 1
3 n-iy 2
)Z 4) ngl o) 5

2. UccnenoBaTh Ha CXOAUMOCTh 3HAKOYEP €Ty FOIITHECS PSIIBL:

\/Sn +3n 1

r]3n 2
1) Z( 1) 2) Z( gy Yoo
ng.2
3)2(1)”M 4)2(1)|n2"( j
n=1
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3. Hamru MHTEePBaJIbl CXOOVMMOCTM CTEIIEHHBIX PAIOB:

1) i y (x—8)" 2) i(—l)”nZZ” X"

n=1 1 n=1

n+2

4. Paznosxutsh B paj Teitnopa no crenensm (X — Xg) dyHKuum:

1 —2X
1) y=————, Xg=-2 2) y=(1+x)e ", x3=0
X2 +4X+7 0 0
arctgx3 3
3) y=5—3 Xo =0, 4) y=In(x+2)" x5=1.
X

5. Hcnonw3ys pasnokeHHE MOABIHTETPATbHOW (PYHKIHMU B CTENEHHOUW PAJ, BBIUUCIUTH WHTETPAJBI C
TOYHOCTHIO He MeHee 0,01:

18 1
1) [V1-x%dx 2) [sinx®dx
0 0

KomnjekcHble ynca 1 GyHKINHT

1. laHe! yncaa Zy = —2\/§+ 2i, 7, =2-06l.

BrinmotHUTE nelicTBUS B anreOpanyeckoit hopme:
il
1) 321+522, 2) 12y, 3) —.
3
2. lanbl uncna Z; = 3\/§+3i, Z, =-1+4i, 73=2-4i.

[HocTpouts uncna Ha KOMIIJIEKCHOM IUIOCKOCTH ¥ IEPEBECTU B TPUTOHOMETPUYECKYIO U [T0OKa3aTEeNbHY 0 GopMy
3anucy. BBINOJHUTH YKa3aHHbIE 1SHCTBY B TOKa3aTeJlbHOU (opMe, pe3yIbTaThl IPEJCTaBUTh B alireOpanyecKoi
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Y B MTOKa3aTeIbHOU Gopme.

1) ()% 2) Yz, 3 22

Zy + 13
3. Mambl uncna 2y = -1—1i, z, =2+3i.
Boeruncnuth 3HaUeHUS QYyHKIMN:
z
1) Inz;, 2) e2, 3) coszy.

Pe3ynbraThl mpeacTaBUTh B anredpandeckoit popme.
4. OnpenenuTtb U NOCTPOUTH HAa KOMIUIEKCHOM MJIOCKOCTH CEMENCTBA JIMHUH, 3a/1aHHBIX YPaBHEHUSIMU:

C :
1) |Z|:ar—gz’ 2) | z|=Csin(arg z).

5. Haiftu Moy b 1 aprymeHT npousso ot pyrkrun W = f(Z) Br1ouke z = Zy:

f(z)=(@+4i)e™,  z5=1+]

6. BeIUMCIUTh HHTETpAJIbI:

dz
1) | —=, 20e L:{ |z|F V3, Rez>0
({)VZ | |

2) j(Rez+Imz)dz, 2oe L:ompesox [0,1+2i].
(L)

7. Beraucnuts, UCTI0JIB3Y Sl HHTETpaIbHY 0 (hopmyy Komru:
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1) |z|=0,5;

2% — 7
[ﬁ—dz, 2de L:12) |z+1|=1;
22(2 +1)2
(L) 3) |z|=2.

OnepanoHHLII METO
1. HaiiTu nuzo0pakeHus cienyromux ¢yHKIH:

el _ ebt
1) f(t)=cos*. 2) T =—
2. Haiitu opurnHans! pyHKIUH 10 3aJaHHBIM H300paKeHUSIM |
1 p?
HFP)=—a—0 2) F(p) = —5————
(P+D*(p+3) (p? +4)(p? +9)
3. Haiitu pemenue 3agaun Komu onepainoOHHBIM METOIOM:
1) 2x"+5x"' = 2cost, x(0)=0, x'(0)=0.
2) X"+ 6x =t2, x(0)=0, x'(0)=0.

3) X"—4x'+3x = 5et, x(0)=0, x'(0)=0.

4. Pemuthb ypaBHEHUS, UCTIONB3Y s popmyny [roamers:

0, t<1,
-2, 1<t<2,
X"+16x = x(0)=0, x'(0)=0.
1, 2<t<3,
0, t>3,

5. Haiitu PCIICHUC CUCTCM OIICPALIMOHHBIM MCTOJOM:

0 X'=6x+2y x(0)=-1, 5 X'=4x-5y x(0)=3,
y'=2x+9y’ y(0)=0. y'=x+2y " y(0)=-1.
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MeponpUusTHs
Tectuposanue — | Bompocsr:
HE3aBUCHUMBbIN 1. JlaHBI KOMIUICKCHBIC YHCIa
wontpons [IOKO | 7, =1+42i n 7, = 3i
(PT5 u PT6)

(3,[[60]5 Z1 151 22 - KOMIIJICKCHO COIIPAKCHHBIC III/IC.]'Ia.)

YcTaHoOBUTE COOTBETCTBUE
NEWCTBUE HA YUCITaAMM:

1. 2z +3z,

| N

. '_‘N
|'\"N r\),;‘ | N’;I

N

a ~ W
o1

1
(z)*
pe3yJIbTaT AEWCTBUS HAJl YUCIAMH
3i—-6
4i-3
2-5i
—6-3i
6+3i

AR A

2. JlaHbl KOMIUICKCHBIC YHCIIa
T
iz
— 4
z,=2e
57

— 6
z,=1¢

a) 'maBHOE 3HaUeHKME apryMeHTa IPOU3BENEHHs Zq * Zo paBHO

yA
0) I'maBHOE 3HAaYEeHKE APTYMEHTA OTHOLIEHUS —— PaBHO
ZZ
(OTBeTHl 1arh B rpagycax)
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3 .YCcTaHOBHTE COOTBETCTBHE

3HaYCHHUE (PyHKIUH

Dy KIS 1.e@++/3-)
1. 2exp 1+i5§j 2 2?\/—5\?31)
2. 2exp 1+i2?”) 451 e(x3-1)
3. 2exp 1—i%j
4. 2exp 1+i%j

4.

Halitn k05 QUUMENT pacTsHKEHUS ¥ yroJl HOBOpoTa BTouke Zg = |

npu oto6paxennu | (2) = z* +Inz

[Ipu BBOE 3HAUECHMS k

JCCATBIX.

3HaueHUs yrI'jia MIOBOpOTAa BBOAUTH B I'palycax

3HA4YCHUA KOpHGfI KBaAPpAaTHBIX OKPYIIIATHL 10

BsecTu n1Ba und
k =
a =

S.

Beraucauthb HHTECTpalI J (Re Z+ ‘]m Z) dz

(L)
z,=0

COMHAIOIIAA TOYKH )41

z,=1+2i

(L-

IIpsIMast JINHKA,
, e piMa

BsecTu n1Ba und
X =

y:
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OTBeT MOJyYHTH B BUJIE KOMILIEKCHOTO rciaa X+ 1Y

JlpoOHbIe 3HaY€HUs BBOJUTH B BUJI€ HECOKPATUMOM IpOoOH

4/9,-7/2
6.
Beraucnute uHTETpai, ncnob3ys Gopmyiny Komm 1. —7xl2
dz 2. -1

§ > 3. 7l2

z+2il=2 2 +4 4 —7il?2
' 5. -1/2

KoHTYyp 00X0AUTCS B HOJIOKATENHHOM HAIIPABJICHUH.

7

BriGepute Bce GhyHKIMU, KOTOPBIE MOTYT Int
CIIYKHTb OpUTHHAJIaMHU A —

m O O
QD
)
Q
—t
«Q
—

m
|
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YcTaHOBHTE COOTBETCTBHE OPHUIMHAJIOB U

n300pakeHui
A f(t)=2e" +4cos 2t
B. f(t)=3e+4sin2t
c. f(t)=2e"% +4sh2t
D. f(t)=4e™ —4ch2t

1. F(p)=
2. F(p)=
3. F(p)=
4. F(p)=

2 4p

T3
p+3 p°+4
2 8

+
p+3 p?-4
4 4p

p-3 p2-4
3 8

T3
p-3 p“+4

9.

BreiOepure yclIOBHO CXOHSIIUHCS P,
JleiiOHMIIA

HCIIOJIb3Ys IIPHU3HAK

1 0 (_l)n+1'n2
n=1 Bn+a2
2 00 (_1)n+1_n
. n=1 (n+l)'
3. 0 (_1)n+1n
n=1 3n+2
0 (_ n+1
5. 3 O
n=1 3n+2

10.
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, b f(x) = 1 1 f(x)=5x——x2+%x3+
A3JI0KHUTH (Y HKIHUIO _ B psajg
M (role-2) 2 f(x):—+—x+§x2+—x3+
AKJIOpCHaA. 4 8 16
11 3, 3
X)=—=+=X—=X"+—X+
s 1= 6
11,
Nutepsain (1;3) sBIAETCS HHTEPBATOM CXOIUMOCTH PSIOB 0
1. > n(x-2)"
n=1
0 _ n
5 Z(x 2)
n=1 N
0 _ n
3. Z(x 3)
n=1 N
4. > (x+1)"
n=1

12.VcraHoBuTE COOTBETCTBUE
byHKIUS CYIIECTBEHHO 0CcO0ast TOYKa

ez
f(Z):m =00
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(1+zj
In| =—
f(z)=—"t"2 2=0

7°(z + 4i)
. (7+1+4i .
f(z)=sin| ——— z=-4i
Z+4
1
e -l
f(z)=— z=i
(z°+1)(z-1)
z=1
z=4i
z=-i
13
1 ac= i
Oynkuno W = — pasnoiwiv B OKPECTHOCTH TOUKH Zo=—Ii B CTETICHHOM psi ai=__ 1
a>—=__
H 2 \3 as= -1
a,+a(z+i)+a,(z+i) +a,(z+i1)"+... — —
Vkaxute k03pOUImeHTs pa3nokeHus do; ai;az; s
(IpoOHBIEC OTBETHI BBOIUTE 0 OBIKHOBEHHOM HECOKPATUMOM IpOOBI0 03 TIPoOesIoB, i KO3 QUIIeHT
MHHUMBIH, | — IEPBBIA MHOXKHTEJIb)
14,
16.Pemurs 3agauy Ko onepanuoHHbIM i 2 ( —3t l) —3t
METOJI0M X(t) = 5 A

3t OTBeT:

X"+3x'=e 7, x(0)=0, x'(0)=-1

15.
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Bribepure cxoasmuiics psia, UCTIOIb3Ys MPU3HAK CPABHEHUS

X 1
> g iz

x 1
> Iy dniz
4 213”1““5

16.113 ypasrenwmii Bbiciero mopsaka BIOPATh yPaBHEHHS, JOMYCKAIOLIHE TOHIKSHHUE TTOPSIKA C TOMOIIBIO 3aMEHEI

y'=p(y) y'=pyp

- y"+1_2y(y')2=0

2. 2yy"-2yy'Iny=(y"’
3. y'+2y'+y=e”
4. y"sin* x =sin2x

5,

"+ 25y =
y y sin®5x

17. Yacrroe pemenue y * HeOJHOPOIHOTO JTMHEHHOTO
YpaBHEHUSA
y'-3y'+2y = x-e*

HMeEET BU]I

A w NP

y*=(Ax+B)-eX-x?
y*=(Ax+B)-e*-x

y* = (Ax+B)-e2X . x
y*= Ax-eX
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Huddepenuupona
HHBII 3a4eT [Mpumepsi 3ananunit Ha nud@.3ader (IK3amMeH)

3aveTHblii (JK3aMeHAMOHHBIN) OuieT 1

Cemectp 3
Crenennble psasl. Teopema Aberst. HaxoxxaeHne nHTepBajia CXOQMMOCTH CTETICHHOTO Psi/a.
2. IlpeoOpasoanue Jlamraca. Opurnnans u n300paxenus. OCHOBHBIE CBOMCTBA ONIEPAIIMOHHOTO METO/A

=

1. Pemmts 3amauy Korm y'— Y_ 4x*4, y(1) =1
X
@A+ x*)y"+y'=0

2. Pemuts ypaBHeHHUe

& 1
3. HccnenosaTh Ha CXOMMMOCTb YUCIIOBOM PAJL > (-1)"

= (2n+5)In(2n+5)

00 9n
4, OHpCI[eJ'II/ITB HHTECPBAI CXOAUMOCTHU (i)YHKHI/IOHaJ'IBHOFO pAaAga z (—1)n

] 57 (x—2)"

5. Pasmoxurts B pan Jopana pyuxmmo T (2) = (2 - 3)2 e?” O CTELCHSM

6. Bpruaucnauth In(—«@+i)2

7. Haiitn k03pdHUUMEHT PaCTIKEHHsS IUIOCKOCTH Z = X+1Y B Touke Z, = 21 —3 npu orobpaxeHHH
f(2)=(71+2)In(22)
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. . 2z+3i
8. HaiiTn yroa moBopoTa miockoctu Z = X+ 1y BTouke Zy =1 npuotobpaxennn f(z)= )
1Z +

9. H300pa3uth 0071aCTh, 3aJaHHYIO HEPABEHCTBAMH
|z—-1|<3, |z+1}1, 5x/6<argz<5x/4.
eiz
10. Bpraucnuth UHTErpal [ﬁ —SdZ
|2+2]=15 (z+7)

11. Haiitn nzo6paxenue s GyHKIUA f(t)=t-ch3t-sin2t

Teopernueckue BOOPOCHI IS MOATOTOBKH K nru(dd.3auery (3K3aMeHy)

JAnddepennmanbabie ypaBHeHUS U CHCTEMbI

Kakne oObikHOBeHHBIE nuddepeHunnanbHble ypaBHEHHS IEPBOTO MOPSIKAa HAa3bIBAIOTCS YPaBHEHHUSIMH C
pa3nenéHHbIMU U C pa3IeNsonuMIcs nepemeHHsMu? Kak onu pernatorcs’?

Kakue oObikHOBEeHHBIC nU(GEpECHIINATbHBIC YPABHCHUS IIEPBOTO MOPsAKa Ha3bIBAIOTCSA OMHOpOAHBIMU? Kak oHHU
peratorcs?

Kakune oObIkHOBEHHBIE AU QdepeHIMaTbHbIe yPaBHEH M IEPBOTO MOPSIKA Ha3bIBaOTCs MMHEeHHBIMU ? [lepeuncnute
METO/IbI PELICHU S

Kak pemraercs ypaBuenue bepnymm?

Kakne oObikHOBeHHBIE IU(DdepeHInanbHble YpaBHEHUS EPBOro MOPSIKA HA3bIBAIOTCS YPAaBHEHHUSMH B IMOJIHBIX
muddepennnanax? Kak onu pemarorcs?

Yro takoe 3anada Komm a7t 0ObIKHOBEHHBIX U (P epeHIMAIBHBIX YpaBHEHMI BEICIINX opsakoB? Korma ona nmeet
€JMHCTBEHHOE pelIcHue?

[lepeuncnuTe OCHOBHBIE TUITHI OOBIKHOBEHHBIX 11 (pepeHIanbHbIX YPaBHEHHUH BBICIIMX HOPAAKOB, 10Ty CKaIOII U X
MOHWIKEHHUE TTOPSIKA.

[aiite onpenenenue TMHEHHOTO 11 (pepeHmanbHbIe ypaBHEHHUA N - TO nopsiaka. [lepeurncinre oCHOBHBIE CBOHWCTBA
YaCTHBIX PENICHUI OJHOPOJAHOTO YPaBHEHH L.

CoopmynupyiiTe TEOpEMBI O BPOHCKHAHE.

CdhopmynmpyiiTe TeopeMy O CTPYKType OOIIEro penieHuss HEOJHOPOTHOTO JHMHEHHOTO auddepeHInaIbHble
ypaBHEHUS

B gem cocrout meron JlarpaHka OTBICKaHUSI YaCTHOTO PEHICHUS HEOJHOPOAHOTO JIMHEHHOTO auddepeHnanbsHbe
ypaBHEHU?

Cxema moctpoeHus QyH1aMeHTATbHON CUCTEMBI pEIICHHUH OJJHOPOJIHOTO IMHEHHOTO i pdepeHImanbabie ypaBHEHHUS
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C TIOCTOSIHHBIMU K03 (purinenTamMmu
[lepeuncnuTe METOABI OTHICKAHU S YACTHBIX PEIIEHUH HEOTHOPOAHOTO JJuHeHHOTo nuddepeHumanbable ypaB HEHHS C
MOCTOSIHHBIMU KO3 QUIMEHTAMU
[JaiiTe ompeneneHre HOPMaJbHOW CHCTEMBI OOBIKHOBEHHBIX IU((epeHUHaNbHbIX YpPaBHEHUW N-TO MOpPSIKA.
Cdhopmynupyiite 3agady Ko 115t Takoil CHCTEMBL.
W3noxuTe METOAbl MCKIIOUEHHUS M XapaKTEPUCTHUECKOIO ypaBHEHHS OTBHICKAHUS OOIIEro pereHus
CHCTEMBI INHEWHBIX OJJTHOPOIHBIX YPABHEHHUI C MOCTOSHHBIMH KOS (DUITHEHTaMU.

YuciioBbie 4 pyHKUMOHAIBHBIE psaabl. Paabl @ypbe
[TonsiTne yncnoBoro psina, ero cymmbl. HeoOXoanMeIil mprU3HaK CXOIUMOCTH.
CBOWCTBa CXOIAIIIXCS PSAIOB.
CpaBHUTENbHBIA IPU3HAK CXOAUMOCTH 3HAKOIIOJIOKUTENBHBIX PSI0B. DTAJIOHHBIE PSIIbL.
[Tpuznak ['amam6epa. J{y1s kakuX BHAOB YU CIOBBIX PsIOB OH 3 dekTuBeH?
Pagukanbhblii npusHak Komu. [{71s1 KakuX BUIIOB YK CIIOBBIX PSIOB OH IMPUMEHSAETCS?
Nnrerpanpapii npusnak Komu-MaknopeHa. B kakux ciydasx ero cieayer NpuMeHsITh?
[Tpuznak JleliOHKIIAa CXOOUMOCTH 3HAKOUEpeAyomuXcs psaaoB. Kak mpoBoauTCs OlleHKa CyMMBI M OCTaTKa TaKoro
psna? [lousTre aOCOMOTHON M YCIIOBHOM CXOIUMOCTH.
[lonsiTne PyHKIIMOHATBHOTO psifia 1 001aCTH ero cxoquMocTu. PaBHOMepHas u abcomroTHas cxoauMocTh? CBo#cTBA
PaBHOMEPHO U a0COJIIOTHO CXOSIINXCS PS/IOB.
[TonsTHe crenennoro psana. Teopema AoGers.
WuTepBan u paanyc CXOAUMOCTH CTeTIeHHOTO psina. CriocoObl HAXOXKICHU HHTEPBAJIOB CXOAUMOCTH.
Psnpr Tefinopa u Maknopena aisi JaHHOW (DyHKIWU. YCIOBUS pa3ioxeHUs QyHKIuu B psg Teitnopa. Cxema
noctpoeHus psaa Teiimopa (Makiopena).
Psimer MakiiopeHa 11t HeKOTOPBIX 2JIEMEHTAPHBIX (DYHKIMHA, HHTEPBAIBI UX CXOIUMOCTH. MIcronp30BaHMe TOTOBBIX
Pa3JIoKEHUHN UIS TTOMyYeHUs pa3iokKeHus B psia Makiopena Oosee cnoxHbIX GpyHKIui. [IpuMenenne crerneHHbIx
PSIOB B MPUOIMIKEHHBIX BBIYHUCICHHSIX.
[lonsitue TpuroHomerpuueckoro psaga. Popmynsl Oypwse g HaxoxaeHUs Ko3pPuuueHToB psiga (PyHKOIUS
NEepUOINYECKas U 3aJaHHasi HA HHTepBae [—TC; TE] ).
Teopema Jlupuxiie 00 ycmoBusIx pa3iiokeHus GyHKIUHU B psi Dypee.
Dopmynsl Dyphe UIsl YETHBIX U HEUETHBIX (DyHKLIHH.
Dopmynel @ypbe A7 cirydasi pa3aokKeHHs PyHKIINH, 331aHHOH B TPOU3BOJILHOM HHTEPBAJIe [—| ) |] .
Paznoxenue B psag Oypbe HenepruoauuecKix (yHKITHA.
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Komniexcnsblie yuciaa u pynkuun. Teopusi BbIueToB
INonsTHE KOMIIJIEKCHOT'O YHCJIA, €ro AU CTBUTEILHOM M MHUMOM YacTH.

AnreOpandeckass ¢opma 3alHUCH KOMIUIEKCHOTO 4YHcia. KakWe KOMIUIGKCHBIC 4YKClia Ha3bIBAIOTCA PAaBHBIMU,
KOMILIEKCHO - CONTPSDKCHHBIMU?

Apudmerrdeckue N CTBUS HaJl KOMITJIGKCHBIMH YU CIIAMHU, 3aITUCAHHBIMY B allre0panveckoit popme.
I'eomerprdeckoe MpeACTaBICHHE KOMIUIEKCHOTO YHWCIA, KOMIUIEKCHAas IUIOCKOCTh. MoOaynb W apryMeHT
KOMILIEKCHOTO UM CTIa.

TpuHOHOMETpHYECKas U MOKa3zaTeabHas popMa 3amuCcH KOMILIEKCHBIX unceln. Ilepexon u3 omaHoi Gopmsbl 3anucu
KOMIIJIEKCHOT'O YHClla K APYTOM.

Bo3Benenue B crenens U H3BIEUEHUE KOPHS U3 KoMILiekcHoro uncna. ®opmyns Myaspa.

[onsiTne pyHKIIMY KOMIUIEKCHOTO epeMeHHOT 0. [Ipeaen u HenpepbIBHOCTD (DYHKIMH.

[TokazarenpHas, norapuMUYecKas, TPUTOHOMETPUYECKHE, THIIEPOOTNIECKHE W 0OpaTHBIE TPUTOHOMETPHUECKHE
(YHKIIMY KOMIDIEKCHOTO TEPEMEHHOTO.

JuddepennmpoBanre GpyHKINN KOMIUIEKCHOTO TiepeMeHHor0. Y cioBusi Komm -Pumana.

ComnpspkeHHbIe TapMOHUYECKHE (DYHKIMH.

[onsTe ananuTHYECKOH (PYHKIMH KOMIDIEKCHOTO ITepeMeHHOT0 B oOnacT. HeoOXxoaumble U 10CTaTOUHBIE yCIOBU 5
AHAJTUTUYHOCTH.

I'eomeTpryiecKrii CMBICI MOYJISI K apTyMEHTa MPOU3BOAHON (PYHKIIMM KOMILIIEKCHOTO TTEPEMEHHOr0.

[NonsTne mHTErpana ot PyHKITUH KOMILJIEKCHOrO TIEPEMEHHOTO M €TI0 OCHOBHBIE CBOWCTBA. BhIUuKclieHn e HHTETpalIoB.
WurerpansHas Teopema Komu. MaTerpansaas popmyna Ko u ee ciencTBus.

UuncnoBsie U QYHKIIMOHATBHBIE PSBI C KOMIIJICKCHBIMHU YJICHAMH.

Crenennsie psabl. Teopema Abens. Psin Tetiopa. Teopema o paznoxkeHnn aHaTuTHIecKor (pyHKIwH B psin Teinopa.

Psnpt Jlopana, onpenenenue. Teopema JlopaHa o pa3iiokeHHU U aHATUTHYECKOW (QYHKIMH B KOJIbIle B psf. [loHsTHE
AHAJTMTUYECKOTO ITPOJOJIKECHHSI.

Oco0ble TOUKM U UX Kiaccu pukanums. Beraer QyHKITUHM B M30MUPOBaHHON 0c000# Touke. DOPMYJIBI TSI BBIYHY CJICH HST
BBIYETOB.

OcHoBHas TeopeMa O BblUeTax.

[TpuMeHeHMEe BBIYETOB K BBIUMCIEHUIO ONPEEIEHHBIX HHTErPAJIOB

OnepanvoHHbIH MeTON
Jlalite onpenencaue mpeobpazoanus Jlannaca. Kakas GpyHKIIUS MOXET CIyKuUTh opuruHanom? Uro HazpBaeTcs
n3obpaxenueM QpyHkimu o Jlarmiaccy?
3anumnTe TabnuIy H300pakeHNH HarboJIee YacTO MCTIONb3YEMbIX JIEMEHTAPHBIX (DYyHKIHH.
ChopmynupyiiTe U 3aIUIINTE CBOMCTBO JMHEWHOCTH. Kak OHO McHonbp3yercs isl HaXOKACHUS N300pakeHus 110
OPHUTHHAIY U Ha000poT?




OueHovyHbIe
MepOnpUATH S

IIpuMepbI THNIOBBLIX KOHTPOJIBHBIX 3aJaHU I

Coopmynupyiite U 3anmummTe cBoiicTsa auddepeHnpoBanms n300paxeHns 1 opuruHaia. Kak oHM MCroab3yroTes
JUTSL HAXOXKACHU ST U300payKEHHUS 10 OPUTHHAITY ¥ HA000pOT?

CoopmynupyiTe U 3aIUIIATE CBOMCTBAa MHTETPHPOBAHU S H300paKeHMS M OpUTHHANA. Kak OHM MCTIONB3YyIOTCS IS
HaxO0XACHU s ©300pakeHHs 10 OPUTHHAITY U Ha000poT?

CoopmynupyiiTe U 3alUIINTE CBOWCTBA 3ama3AblBaHUs M cMelleHUs. Kak OHM HMCIONB3YIOTCS IS HaXO0XKJICHHS
M300paKEHUSI IO OPUTHHAITY U Ha000pOT?

Jaiite monsTre cBepTkn GyHKImM. Kak 3amiceBaercs n3o0paxenue cBepTku? Kak MOXKHO HCIIONB30BaTh GOpMYyITy
CBEPTKH VIS HaX0XKJICHH S M300payKEHUS 10 OPUTHHAITY U Ha000pOT?

N3n0xuTe cXeMy Hax0KJICHHS YaCTHOTO PELICHHS JMHEHHBIX TU((epeHIHaTbHBIX YPaBHEHUN OMepanoHHbIM
METOJIOM.

W3noxuTe CcXeMy HaxOXISHHS 4YacTHOTO pEIIeHUS CHCTeM JHHEHHBIX Iu(p(epeHIINaTbHbIX ypaBHEHUH
OreparuOHHBIM METO/IOM.

3anumnTe U nosicHuTe Gopmyiry Jroamers.

[Nonstue pynkuuit Xasucaiina (1 -dynkuus) 1 Aupaxa ( ) -pyHKIUA).

5. MeToanyeckue yKa3aHus 1o Npoueaype olleHHBaHNs

OueHOYHBIC MEPONIPUATHS

IIpouenypa npoBeIeHusi OLIEHOYHOI 0 MePONPHUSATHSA H He00X0AUMbIe MeTOAUYeCKHe YKAa3aHu sl

1.

KonTponbHas pabora

B cemecTpe cTyAeHTH BBIIOJIHSIOT 5 KOHTPOJBHBIX paboT, colepKaHHWE KOTOPHIX OXBAaThIBAET BCE pa3eibl
IMCUMIUIMHEL KakJoMy CTyneHTy BbImaeTcs cBOM BapuaHT. KOHTpoibHBIE pabOTHI MPOBOIATCS B Yachl
MPaKTHYECKUX 3aHATUH. 32 KaXAYyI0 KOHTPOJIBHYIO paboTy MakCHMAallbHBINA Oalll ONpeneNseTcss B COOTBETCTBHE C
PEUTUHI-IIJIAHOM AUCLIUILJIMHBL

KpuTtepuu oneHkn 3a1anus:

Banbl 3a KOHTPOIBHYIO pabOoTy MOTY4al0TCS YMHOKEHHEM MaKCUMaJIbHOT0 0ajlia, MPeAyCMOTPEHHOTO 3a Hee B
COOTBETCTBUE C PEUTHHT - IIJIAHOM, Ha JOJII0 BEPHO BBIIOJIHEHHbIX 3a/1aHU .

W13

B cemectpe crynenTs! BomomnHsor 5 1MJ13 o BceM paszenam nporpamMmbl IUCHUILIMHBL Y KaXJI0T0 CTYJEHTa B
rpynmne cBoi Bapuant /13, Homep BapuaHTa COOTBETCTBYET MOPSAIKOBOMY HOMEPY CTYAEHTA B CICOYHOM COCTAaBE
IPYIIIBL

W13 pazmerieHsl B 3I€KTPOHHOM Kypce MO I CLUILIHE.

Pemenne kaxa0ro 3aaHus 10JHKHO OBITh TOAPOOHBIM, C BKJIFOUEHUEM ITPOMEKYTOUHBIX pacu€TOB, pacCy K AeHHUI,
MOSICHEHHU |, C yKa3aHMEM HCIIOb30BaHHBIX METOIOB U (popMyI1. 3a1aHNe BBICHUTACTCS OTACIBHBIM (paitiom,
ykasbiBaeTcs PO, rpynna.




O1eHOYHbBIE MepONPHATHS

ITpouenypa npoBeeHHs OLEHOYHOI' 0 MEPONPHUSATHS H He00X0JHMbIe METOHYeCKH e YKA3ZaAHHS

Kputepum onieHuBaHusi
3aaHue CUMTAETCS 3a4TEHHBIM, €CJTH BBITOJIHEHO OoJiee TTOJIOBUHBI 33/IaH Uit
Ecnu 3amanue He 3auTeHO, paboTa BO3BpalaeTcs CTYACHTY Ha TOPa0OTKY.

CTyaeHThI MOTYT UCIIPABISTH HEBEPHO PEIICHHBIC 3a1aHMsI M CIaBaTh Ha MOBTOPHYIO MPoBepKy. [Ipenonasarens
MOXKET YUECTh HCIPaBJICHUS U T00aBUTh OAJIJIbI K IPEIBIIY UM

TecTrpoBaHKe — HE3aBUCUMbIIA
koHTpOoJH [TOKO

B cemectpe cryaenTsl mpoxomar nBa pyOexxnbix TectupoBaHus (PTS5 m PT6) Bo Bpemsi koH(epeHI-Heaenu B
cepellMHE M KOHIE TEKYIIero ceMecTpa COoIVIacHO pacnucaHuio. Pybexxnoe tectupoBanue (PT) mpoBomutcs B
KOMITBIOTEpHOM (popme B on-line pexxume. [IpogomkurensHOCTh TecTHpoBaHus — 90 MuHyT 63 mepepbsiBa. OTcuér
BPEMEHHM HAuWHAETCSI C MOMEHTa BXOJa cTyleHTa B TecT. MHCTpyKTaX, MpPEAIIECTBYIONINI TECTUPOBAHHIO, HE
BXOJUT B yKazaHHoe BpeMst. CTyZIeHT MOKET 3aKOHYHUTh BBITOJTHEHHE TecTa /10 McTedeH s OTBEIEHHOTO BPEMEH .
PT Hareneno Ha He3aBHCHMYO OOBEKTHBHYIO OIIEHKY 3HAHHUN, yMCHHH U BJIaJICHUMN, TOJYYEHHBIX CTYJACHTaMHU 3a
OTIpEeACTICHHBIN MPOMEKYTOK 00yUEHH L.

Kaxplii BapuaHT OnsieTa MOEIUPYETCsl KOMIIBIOTEPOM I10 3aJJaHHBIM pa3fiesaM XUMHH U cofepkuT 20 3amaHuii.
CTyneHTbl BHOCAT OTBETHI B KOMIIBIOTED, HO BCE PELICHHS W IMOSCHEHHS MpoBoaAT Ha Oymare. Ilo okoHuaHuun
TECTUPOBAHUS MPENOJABATEII0 BBIAACTCS MaTpulla OTBETOB M CyMMAapHBIM peHTHHr 3a TecT. OOcykaeHue
PE3YJIBTaTOB TECTUPOBAHUS MMPOBOAUTCS HAa KOHCYJIBTAIUH.

KpuTtepuu olieHKH OAHOTO 3aJaHHA:

® 33 KaXJOE MPaBHIJIBHO BHIMOJHCHHOE 3a1aHUE BBICTABJIACTCS 1 TECTOBBIN OayL;
3a HEMPABUILHO BHITOTHEHHOE UJTH HEBBIIOTHEHHOE 3a/1aHUe BHICTaBIsieTcs () 0ayios;
JUTS 32JTAHUH C BEIOOPOM HECKOJIBKUX MPABIIIbHBIX OTBETOB, 33/IaHUI HA COOTBETCTBUE M YCTAaH OBJICHU €
MTOCJIEeIOBATEIBEHOCTH ITPEyCMOTPEHO YaCTUYHOE OI[CHHUBAaHUE.

MakcumanbsHbIi CyMMapHBIA TecToBBIN Oann 3a kaxaoe PT cocrasmsier 15 Ganmnos.

3a 2 Hememu o PT crTymeHTHI MOTYT O3HAKOMHUTCS C JICMOHCTPAI[MOHHBIM BapHaHTOM OWJIEeTa, KOTOPBIN
pacmoyiaraercss Ha caiiTe http://exam.tpu.ru B pazgene «MeponmpHusTHsSD», U MOXKET OBITh BBIMOJHEH KaXKIbIM
CTYJCHTOM HEOTpaHHMYCHHOE YK CIIO Pa3.

s cmyoenmos, ne npoweowiux PT 6 nepuod npogedenus mecmupo8aHusi N0 YEANCUMENbHOU NpuyuHe,
npedycmMompeHa 803MONCHOCb MECMUPOBAHUS 8 Pe3ePBHbLIL OeHb, KOMOPBIL HA3HAYAEMC sl CPA3y NOc/le KOHpepeHy-
Heoenu.

Ilpu pesynomame pybesxcnoco mecmuposanus 6 6aino8 u mernee, 00YHAIOWUMCS NPeOOCMABISLEMCs 8 NEPUOO
meKyuiel nPoOMeNCYMOYHOU ammecmauul 603MoACHOCmb nosmopro npoumu PT 6 pezepenwviii 0ennb, coenaco8anu vlil



http://exam.tpu.ru/

O1eHOYHbBIE MepONPHATHS ITpouenypa npoBeeHHs OLEHOYHOI' 0 MEPONPHUSATHS H He00X0JHMbIe METOHYeCKH e YKA3ZaAHHS

¢ bropo pacnucanuii TI1V.

Hudbdepennmponannsiii 3auet | JuddepennmpoBanHbiii 3a4eT O0CyIIECTBISETCS B COOTBETCTBUU ¢ [1010%KEeHNEM 0 POBEICHUH TEKYIIIETO
KOHTPOJISl ¥ IpoMekyTouHoM arTectamnuu TIIY (kak opraHn3oBaHHAs MPOIIEAypa HE MPOBOJIUTCS).
WToroBbrii 0ani onpeaensieTcs CyMMUPOBAaHHEM OAJIJIOB 32 BCE OIIEHOYHBIE MEPOIPHUATHS TEKYIIETO
cemecrpa.




