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1. Poab aucuumiunbl «Martematuka 3» B GOpMHUPOBAHNM KOMIIETEHI[UI BHINYCKHHUKA:

Bcchn Cocrapasiionyie pe3yJbTaTOB 0CBOEHHS (1eCKPUIITOPBI
. HMHaukaTopbl 10CTHKEHHS] KOMIIETEH LM
00pa3oBaTeabLHOI Kon W PRLA W KOMITeTeHIHH)
C HaumenoBanue
NPOrpaMMbl eMecTp | KOMIETeHIHH KOMIIETEHII TR GG
(TMCcHMNINHA, HaunmenoBanue
Kon mnaukxaropa HHANKATOPA JOCTHKEHHSI Kon
npaktuka, F'HA)
Bnageer onbiToM npuMeHeHUs
3aKOHOB €CTECTBCHHBIX HayK U
MaTEeMaTU4YECKUX METOI0B U
YK(Y)-1.1B1 o
Cnocoben OCYMIECTBIATS ) Mozieneil U1 peleHns 3axad
HOMCK, KPUTHYECKHIT
TCOPETUUYCCKOI'O H IPUKIAAHOI'O
aHAJM3 U CHHTE3 AHanu3upyer 3ajaudy, xa I;KTe a p
yK(y)-] nHPOPMAIUH, IPHIMEHATH I/LyK(y)_] 1 BBIJIETIAS ee 6a30BbIe P P
CHCTEMHBIH TI0AX0J ISt COCTABJISIOLIHE . . . Ymeer pemath 3anauu
PelIeHHs TOCTABICHHBIX YK(V)-1.1V1 TEOPETUYECKOI0 U MIPHUKIIAJHOIO
3a1ad ... XapakTepa
3HaeT 3aKOHBI €CTECTBEHHBIX HAYK
YK(V)-1.131 1 MaTEeMaTHYECKHE METO/IbI
TEOPETHYECKOro Xapakrepa
Briazeer MaTeMaTHYECKHM aImapaToM
KOMIUIEKCHOTO M OIIEPallHOHHOIO
ucuucneHus,  auddepeHIHanbHBIMU
Maremarnka 3 3 YpaBHCHHSIMH M psfgaMH Uil
HMouserser OIIK(Y)-2.1B3 [pOBEIEHHUS] TEOPETUYECKOTO
atea P ccKIi anmana UCCIE/OBAHUS U MOJCIUPOBAHUS
Crioco6eH NpUMeHsITh I\:Icf:nh; EIZ:HHI;HCI; :; IfﬁT (HDU3HMYECKUX U XUMHYECKUX [IPOLIECCOB
(hyHIaMEHTaIBHEIC nuﬂiﬁnoﬁ aanG EI ’ U SBICHUH, a Taioke, U PEIICHUs
3HAHMSL, TIOJIyYCHHBIC B nbepen I/IaJIbH(I)) rc; u podecCHOHANIBHBIX 3a1a4
006J1acTH MaTeMaTHYECKUX A penn Ywmeer peraTs OOBIKHOBCHHBIC
HU.OIIK(Y)-2.1 HMHTErpajibHOI0 UCYUCIEHUS,
OIIK(Y)-2 1 (MJIN) €CTECTBEHHBIX PAIOB, MG BEpCHITHATHHbIX nuddepeHIalbHbIe YPaBHEHUS U UX
HayK, H HCIIOJIb30BaTh HX ’ o CHCTEMBI, MPUMEHATH armapar
o ypaBHCHHIT, TCOPHH OIIK(VY)-2.1V3
B MPO(eCCHOHAIBHOM rapMOHHMYECKOTO U KOMIUICKCHOTO

JCATCIIBHOCTHU

(byHKIHMI KOMIUIEKCHOTO
IIEPEMEHHOTO B MH)KEHEPHOM
JIeATETLHOCTH

aHaNM3a TNPH PEIICHAM CTAHIAPTHBIX
3a1a4

OITK(Y)-2.133

3HaeT OCHOBHBIC ONpEICICHHUS U
MOHATHSL TeopuH IudhepeHIHaTbHbIX
YpaBHEHHIA, PSIOB, byHKIHH
KOMILIEKCHOTO [ePEMEHHOTO u
OIIEPALIOHHOTO MCYHCIICHHSI




2. Iloka3arenn n METOAbI OICHUBAHUSA

IL1annpyemble pe3yJibTaThl 00y4YeHHs N0 AUCHHILIHHE

Koa nnankaropa

HaumeHoBanue pasaenda TMCUUNINHBI

MeTO}IBI OIICHUBAHUA

Kox HaumenoBanue JIOCTHKEHMSI (ouleHOYHbIE
KOHTPOJIMPYeMOoii MepOonpUsITUS)
KOMIIETCHIINH
(MM ee YacTH)

P 1 | Bmageer 1. O6rikHOBEHHBIE UM (EPEHINATLHEIE YPABHEHUS KonrposbHas pabora
METOZAMH PEIIeHUS] OOBIKHOBEHHBIX U epeHIHaTIbHBIX TIEPBOTO TOPSIIKA nas.
YpaBHEHUi 1-T0 U BBICIIETO MOPSAAKOB M CHCTEM 2. OGbIKHOBEHHbIE AH((EPEHIMATbHbIE yPABHEHIS TecrupoBanue —
aubepeHIMAlbHBIX YPaBHCHHIT; BBICIINX HOPSAIKOB M CHCTEMbI OOBIKHOBEHHBIX HE3aBUCHMBIH
MCTOJIAMH  HICCIICJIOBAHMS  CXOAMMOCTH  PSJZIOB, PAaslIOKCHUS | 1 yK(y)-1.1 T epeHIHATBHBIX yPABHCHHI koHTposs [JOKO
(yHKIMI B CTENEGHHBIE W TPUTOHOMETPHYECKUE  PSIIBI; 3. YnCIIoBBIC psitbl
Meronamu JuddepeHnInanTbsHOr0 U HHTErPATbHOTO HcUnCiieHns | MLOTIK(Y)-2.1 4. DYHKUMOHATBHbIE PABL.
byHKUMH KOMIUICKCHOTO MIEPEMEHHOT0; OCHOBHBIMH 5. Psiapl Dypbe
NPUIOKEHASIMA TEOPHU BBIYETOB; METOJAMH OINEPALIOHHOTO 7. Psiibl B KOMILIEKCHOM OGNACTH.
UCYHCIICHUSI PelIeHUs OOBIKHOBEHHBIX  IH(depeHIHaTbHbIX 8. TeopHs BBIUETOB U €€ PHIOKEHNS
YPABHEHHH U HIX CHCTEM 9. IIpeobpazosanue Jlamiaca. OnepanuOHHbIA METO

pemenus quddepeHranbHbIX YpaBHEHUH

PA2 | Ymeer 1. O6sikHOBeHHbBIE UM (epeHIATLHbIE YPABHEHUS Kowntponbhas pabora
OIpeeNIATh THIl, HAXOAUTh OOIIEe M 4YacTHOE peEIlCHUe TIEPBOTO MOPS/IKA 3.
muddepeHIMaNBEHBIX  YpaBHEHHH M CHCTEM  JIMHEHWHBIX 2. OGBIKHOBEHHBIE THD(DEPCHIHATBHBIC yPABHEHHS TectupoBanue —
i GepeHInanbHBIX ypaBHEHUI c NOCTOSIHHBIMH BBICIIUX TIOPSIAKOB M CHCTEMBI OOBIKHOBCHHBIX HE3aBUCHUMBIH
KOO QUIMEHTAMH; WCCIINOBaTh Ha CXOAWMOCTh YHCIIOBBIC JubdepeHLHaTbHBIX yPaBHEHH I koHTposb LJOKO
PAIBI; HAXOMMTh MHTEPBAIbl CXOAMMOCTH CTENEHHBIX PANOB; | YLYK(V)-1.1 3. UncroBble psibl
pasmarate QyHKimu B psax Teiopa m @ypbe; BBITOIHATH 4. OYHKIMOHATBHBIE PAJIBI.
JEWCTBUS € KOMIUIEKCHBIMH  uuciamu ¥ QyHkousimu; | MOMK(Y)-2.1 5. Psiast Dypbe
UG GepeHIIPOBaTh M HHTETPUPOBATH (PYHKIIUH KOMIUIEKCHOTO 7. PA/Ibl B KOMILIEKCHOM 06/1aCTH.
NepeMeHHOTr0; pasnarath QyHKUMU B psj JlopaHa; NpUMEHSTh 8. TeopHs BBIUETOB U €6 IPHIOKCHNUS
TCOPHIO BBIYCTOB IUI1 HAXOXJCHHA HMHTCTPAlIOB, HaxXOIUTh 9. IIpeobpasopanue Jlannaca. OnepanuoHHbII MeTON
n300pakeHHe 10 OPUTHHAITY U OPUTHHAI 110 H300paKEHHIO; pemenns 1uddepeHIMaNbHBIX ypaBHSHHI
pemars 3anauy Komm mis nuddepeHunanbHbIX ypaBHEHUH |
CHCTEM C ITOMOIIBIO ONEPALIMOHHOTO HCUHCIICHHS

P 3 | 3uaer 1. O6bikHOBEHHBIE MU PepeHIHaTbHbBIC yPABHEHUS KonrpossHas pabora
knaccupukamuio auddepeHnnanrbHEIX  YpaBHEHUH, OCHOBHBIC [1EPBOTO MOPSiKA 3.
MeTozbl perieHus TuddepeHIHaNbHEIX ypaBHEHUH IepBOro M 2. O6bIKHOBEHHbIE AU((ePEeHIMATbHbIE yPABHEHHS TectupoBanue —
BBICIIMX MOPSAKOB U cHcTeM T (epeHIHATBHBIX YpaBHEHHH; HYRE)-L1 BBICLLIMX [OPSIAKOB M CHCTEMBbI OOBIKHOBEHHbIX HE3aBUCHUMBIH
OCHOBHBIE MOHATHS TEOPUHM YHCIOBHIX M (DyHKIMOHAJIBHBIX HLOTIK(Y)-2.1 JubdepeHLHATbHBIX yPaBHEHH I koHTposb [JOKO

psnoB; psapbl  Teinopa, Makiopena, @ypbe; NOHATHA
KOMIUIEKCHBIX YHCENl, OCHOBHBIX (YHKIHI KOMIUICKCHOTO
MepeMEeHHOr0 M WX CBOWCTBa; aupdepeHnnupoBaHue U
WHTErpUpOBaHue  (GYHKIMHA  KOMIUIEKCHOTO  IIEPEMEHHOIO;

3. Hucnossle psaabl
4. OyHKUMOHAIIBHBIE PSIBL.
5. Psanbl @ypoe




noHsATHA psxa JlopaHa, OCOOBIX TOYEK, BBIUETOB; IOHATHE
npeobpa3oBanus Jlamiaca u ero OCHOBHBIE CBOHCTBA; OCHOBHBIC
MPUIIOKECHNUS OTIEPALMOHHOTO UCUHCIICHHS

7. Panpl B KOMILIEKCHOM 00JIaCTH.

8. Teopust BHIYETOB U €€ IPUIIOKECHUS

9. IIpeobpazopanue Jlammaca. OnepariOHHbIN METO
peuienusi quddepeHnInaibHbIX YPaBHEHUH

3. HIxauaa oueHUBaAHUA

Ilopsimox opraHu3anuy OLEHUBAHUS PE3YJbTATOB OOY4YEHUs B YHHMBEPCHUTETE PErIaMEHTUPYETCS OTICNIbHBIM JIOKaJIbHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OlleHHBaHUS pe3yJIbTaTOB 00ydeHus B ToMckOM monuTexHudeckoM yHuBepcutere (Cucrema oneHHBaHUs)» (B JCHCTBYIOIIEH pelIaKInn).
Hcnonb3yercss OamibHO-PEUTHHIOBAas CUCTEMA OLICHMBAaHUS pe3ysbTaToB 0OydeHus. MroroBas oneHka (TpaJuLMOHHAs M JIMTEpHas) IO BUAAM
yuebHoil nesrenbHOCTH (M3yuyenue auciumunH, YMWPC, HUPC, kypcoBoe mNpOeKTHpOBaHME, MPAKTHKH) OIpPENeNsIeTcss CyMMOH OaijioB MO
pe3yabTaTaM TEKYIIEro KOHTPOJIS U MTPOMEKYTOUHON aTTeCTaIlluu (MTOroBasi peHTHHTOBasI olleHKa - Makcumywm 100 GasmioB).

PacnipeneneHre OCHOBHBIX W JIONOJHHUTENBHBIX OAasIOB 3a OICHOYHBIE MEPONPUATHS TEKYIIEro KOHTPOIS M MPOMEKYTOUYHOM aTTecTalllH
YCTAaHABJIMBAETCS KAaJCHAAPHBIM PEUTHUHI-IITIAHOM JUCLIUILINHBIL.

Pexomenayemast mkaya Jyisi OTJEIbHBIX OIICHOYHBIX MEPONPHITHI BXOJHOTO U TEKYIIETO KOHTPOJIS

% BbINOJIHEHHUS
3aaHUA

CooTBeTcTBHE

TPaJAULHOHHON OLleHKe

OnpeneneHue OEeHKH

90%+100% «OT1anyHO» OTin4HOE MOHUMaHKe peaMeTa, BCeCTOPOHHHE 3HAHUS, OTIIMYHBIE YMEHHS U BIIQJICHUE OMBITOM IPAaKTHUECKOH JeSITeNbHOCTH,
HEOOXOMMBIE Pe3yNbTaThl 00y4eHHs CHOPMHUPOBAHBI, UX KAUECTBO OLIEHEHO KOJMUECTBOM OaJIOB, OJIM3KUM K MAaKCUMaJIbHOMY

70% - 89% «Xopo1o» JlocTaTo4HO NOJIHOE TIOHUMAaHHUE MPEAMETa, XOPOIIUE 3HAHUS, YMEHHSI U OTIBIT IPAKTHYECKON JEATEIbHOCTH, HEOOXOIUMBbIE Pe3yJIbTaThl
00y4eHust chOPMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OLIEHEHO MUHHMAJIbHBIM KOJIMYECTBOM OaJlJIOB

55% - 69% «Y moBm.» [Tpremnemoe NOHMMaHKE IPEIMETA, YAOBICTBOPUTEIbHBIEC 3HAHUS, YMEHHUS U OITBIT IPAKTHUECKOH NEeSATENLHOCTH, HEOOXOANMBIE PE3YIIbTAThI

O6y‘IeHI/Iﬂ C(bOpMI/IpOBaHBI, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHCHO MUHUMAJIBHBIM KOJIMYCCTBOM OayioB

0% - 54%

«Heynosi.»

PesynbpraTsl 00y4eHHs] HE COOTBETCTBYIOT MHHUMAIBHO JOCTATOUHBIM TPEOOBAHUSIM

[IIxana 11t OEHOYHBIX MEPONIPUSITUI DK3aMEHA

% BBINOJIHEHHSI IK3aMeH, CooTBeTcTBHE
3a/laHuii JK3aMeHa 0aJ11 TPaAMLUOHHOI OLleHKe Onpenesenue oneHKu

90%+100% 18 +20 «OTIMIHO» OTnryHOE MOHMMAaHKE MPEIMETa, BCECTOPOHHUE 3HAHMS, OTIMYHBIC YMEHHS M BIaJICHUE OITBITOM NPAKTUYECKOHN JIESTEIbHOCTH,
HE00XOAMMBIC Pe3yNbTaThl 00y4eHHUs] cPOPMUPOBAHBI, HX KAYECTBO OLEHEHO KOJIMYECTBOM OaJIOB, OJM3KHUM K MaKCHMAIILHOMY

70% - 89% 14+17 «Xopomo» JlocTaTo4HO NOTHOE TIOHWMAaHUE MIPEAMETa, XOPOIIUE 3HAHNS, YMEHHS U OTIBIT IPAaKTHIECKON AEATEIbHOCTH, HEOOXOIMMbIE
pe3ybTaThl 00y4eHus ChOPMUPOBAHBI, KAYECTBO HU OJJHOTO U3 HUX HE OLEHEHO MHHUMAIBHBIM KOJINYECTBOM 0aJlIOB

55% - 69% 11+13 «Y IOBIL.» [Mpremnemoe NOHUMaHKE NIPEIMETA, YAOBICTBOPUTEIbHbIC 3HAHUS, YMEHHUS U OIIBIT IPAKTUUECKOH NEeITeIbHOCTH, HEOOXOAUMbIE
[pe3yIbTaThl 00yUeHHs CHOPMUPOBAHBI, KAYSCTBO HEKOTOPHIX U3 HUX OI[CHEHO MUHHUMAJIbHBIM KOJIMUYECTBOM OAJIJIOB

0% - 54% 0+10 «Heynosn.» PesynbraThl 00y4eHHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPEOOBaHUSIM




4. IlepeyeHb TUNMOBBIX 33/1aHUI

OueHovHbIe

HpuMele THIIOBBIX KOHTPOJbHBIX 3a11a}mii

MepONpUSATHSI

1. KoHTtposbH
as pabora

BapuaHTt N2 1

KoHTponbHaA pabota no teme «[uddepeHuymanbHble ypaBHeHUA 1 —ro nopagKka»
1. Onpepaenutb TMN U HaiTK o6 Me peLleHUA faHHbIX YPaBHEHUN:

1. (y+ylnx)dx— (x—xy)dy =0.

, 2x 2x2
2. Y+ y= .
I+ x2 1+ x2
2 X 2 x2
3. (" + —2)dx +(x“y- —3)dy =0.
y y

2. HaiiTh yacTHBIC pelICcHUs YPABHEHMIA:

4. x —y:xtg(lj, y(1) =1.
x

5. &Vdx=Q2y—xe’)dy, y(-1)=0.

KoHTponbHas pabota no teme «uddepeHymnanbHbie ypaBHeHUA BbiCLUEro NopAAKa U cuctemol 4Y»

I) OnpeaenuTb TMN U HATK O6LLMeE peLleHUA JAHHDbIX YPAaBHEHUA:

1) y'=y+x.

X

" !/ €
2) y'-2y'+y=—.
x




OuneHounbIe TIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUH
MepONpUSATHSI

IT) Pemiuts 3anauy Kommu:
D op'+()=0. yh=1yD=L

2) Y-y =e*+2x. y(0)=1)'(0)=1.

dx

— =)
3) d‘;’ x(0) = 15 y(0) = —1.

E:

YucaoBble 1 QYHKIMOHAJIbHbIC PAAbI

I. HccnenoBaTh HAa CXOIUMOCTH PSIJIBL:
2 1 2 (n+1)? 2 nl(n+1)!
L N UES G VIR 1
s h+1—cos” na n=1(n+2)°3 a1 (2n)!
0 -1 n © (—1)" 4
4_2( n j , 5-2(5&-
n=1 3n+2 n=1 N~ + 5
1I. Haiitu nHTEpBaN CXOUMOCTH Psi/ia, UCCIAEAOBATh PsAJl HA KOHIIAX MHTEpBaa:
Z (0.1)"x*" © 32 (n+3)?
MU
n=1 n n=1 (x+5)
II1. Pasnoxuts B psia Teitnopa, B OKpeCTHOCTH TOUKH X0, GyHKIHIO f(X):
1) y=Inx, xy=1. 2) y:xz-sin5x, xp=0
3)y=; xp=0 4)y=L xp=-1
lex—1262 0 R




OueHovHbIe
MepOnpUsITHSI

l'lpuMele THIIOBBIX KOHTPOJbHBIX 33}13]—"/[]7[

KontpoJbHas padora Ne3 no teme « DyHKIHH KOMIIEKCHOTO MlepeMEHHOr0»
BAPUAHT Nel

Iv. a) Haiftu Bce 3HAUCHMS KOPHS: V-2. Pe3ynmbTaT BBIYHCICHHH MPEACTABUTE B alireOpandeckoit hopme.
o ~4i
6) Ilpexncrasuts B anreGpanueckoi popme: (—1—1)™.

. . 2
V. a) Haiiti K09 HUIMEHT pacTsHKEHHUS M YroJl HOBOPOTA B TOUKE Z, = 1 —i NpH OTOOpakeHnH © = z

0) IIpoBepuTh QYHKIHIO HA AHATUTHIHOCTE: () = (z*)2 -z

VL Haiitn amanutnueckyto dynkumio f(z) =U +iV no wussectHoit neiicTBurenbHOii yactu u 3HadeHnoo f(z):

U(x,y)=x>=3xy%;  f(i)=—i.

VIL BBIMHCITUTB HHTETpAT: | 22 Imzdz ,rae L - orpe3ok npsiMoit oT Touku z; = 0, 10 Toukn z, =1-2i.
L
dz .
VIIL. BbI4ucIuTh HHTETPAT: Iﬁ ,tne L :|Z - 2l| =1.
727 (z-2i)

Koumponvnas paboma Ne3 no meme «Komnnexchoie paovt. Boruemor»

BAPHUAHT Nel

z

(z-1)(z° +2z-3)

1. Paznmoxurth QyHKIHIO f ( z ) = B psin Jlopana ¢ ueHTpoM B Z() = 1 B kombue | z—1 |> 4.




OueHovHbIe

l'lpuMele THIIOBBIX KOHTPOJbHBIX 33}13]—"/[]7[

MepONpUSATHSI

3.

x  cos(in) +°° (z+i+1)"

2. Haiitu 1 MOCTPOUTH 00JIACTH CXOMMOCTH PSJIa: z .
n=1(z+i+1)" n=o(2n+i)(4+3i)"

Brruucioute CJICAYIOMINEC UHTCTPAJIbI:

zdz exp(1/z)+1 T cosmdx
A) —— | d ¢ |
z 2 z 2
z—-2j=4 € +e |2|=2 —_nX +4x+5

KonTponbnas padora Ne3 no teme «OnepanuoHHoOe HCYHCICHUE.)»
BAPUAHT Nel

1. Pemmnts mupdepenimanshoe ypasterne  X'43X = e ', ecn x(O) =0.
2. C nomompio Gpopmyiel roamerst HAUTH penieHne YpaBHEHUS
x'"'=arctgt,
YIIOBJICTBOPSIFOLIEE HAYaJIbHBIM YCIIOBUSM x(O) = x'(O) =0.
X+4y+2x=4t+1;

3. Pewmmrh cHCTEMy ypaBHEHHI 3, x(O) = y(()) =0.
Y+x—y= Et




OueHovHbIe
MepOnpUsITHSI

l'lpuMele THIIOBBIX KOHTPOJbHBIX 3a11a}mii

U3.

IlpuMep BapuaHTa WHAWUBUAYAJILHBIX 3aJIaHUN.




OueHovHbIe
MepOnpUsITHSI

IIpumepsbl THNOBBIX KOHTPOJILHBIX 32aHHH

JuddepeHunantHble YpaBHEHWA W CHCTEMBI

1. Haiiru ofiuue peiiedns ypasHeHll NepBoro nopijika

, 1

) y-¥-o_-
z  sinfy/z)
2) o +ycosz = cosx.

3) ¥ +y==zy.
- d-.
0 € dy_l_ Ig
T cos’y
5) (32® + 6ay?) dx + (bcly + 4y ) dy = 0.
6) 24yt +dy—z)y' =1

=1

2. HaiiTn uacTHEe pelieHnd YpaBHeHUH

1) V¥ +1dz =z ydy, y(1) =10

2) {;—y)d.r+[£+y]dy—ﬂ y(l) = 1.

3) oy — 2y =2t y(1)=0.

4) Y foy=(1+2) e o, yl0) =1

3. HaiiTu pelienus ypasHeHUil BRICIIET0 NOPIAKa
0) =10

11 2y = '?_l_ P ot =g el y( 1
) doy'y' =y 1y ye,y,[U]=l
3) " cos’z = 1. )y +4' = cosz.
)y 4y = LT 6) ' +2 +y =z 4 —
Wy cos’ ¢ yrapry=re e
Ny +2% +y=(12z-10)e". 8) o — 3y = 2sin 3z — cos 3z

9) " — 4y 4+ 5y — 2y = (16— 12z)e7%. 10) y™ + 3" + 2 =1 - 2*
1) ety 4oy +y =0, 12) 2* 4" — 6y = 12Inz.

13) # 423 + 5z = —8e™' sin 21, o(0) =2, #(0) =6.
14) & — 63 + 252 = Osindt — 24 cos 4t o(0) =2, #(0)=-2
4. HaiiTn pelesis JuHelHEX cicTeM

1) T =—8r+4dy 2)]i=ﬁz+53 z(0) =0
j =3z —dy |lg=—c+2 " 20]=1

e " 9
3) & I‘;u 2y‘ 4)]z bz + dy + 21 .
g=2r+y | g=—a+1y-1




OuneHounbIe TIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUH
MepONpUSATHSI

YucaoBble 1 PYHKITHOHAJILHLIE PAAbI
1. UccnenoBaTh Ha CXOMUMOCTH 3HAKOTIOIOKHUTEIIbHBIC pSAbL:

) ,El(snzﬂ)-\/ﬁ Z \/

(n!)? 1
3 i
1O 0 (= J 5

2. HccnenoBaTh HA CXOAUMOCTh SHAKO4YCPECAYOMUECCS PAABIL:

\/5n +3n 1

n3n—2

AN 2) ¥y 2l
n=l1 n=l1
3) i( 1y 6(”—) H 31y 1n2”£ izj
n=1




OueHovHbIe
MepOnpUsITHSI

l'lpuMele THIIOBBIX KOHTPOJbHBIX 33}13]—"/[]7[

3. Hanrum MHTEepBaJlIbl CXOOVMMOCTNM CTEIIEHHEIX pPAI0oB:

© 3
n+2
D YX—-F-

n=1

(x—8)" 2) i(—l)”n22" x"

n+l1 =l

4. Pasnoxuts B psig Teitnopa mo crenersm (X — X() dyHKuum:

1 -2x
1) y=—a——, xg =2 2) y=(1+x)e ™, x53=0
X2 +4x+7 0 0
arctgx3 3
) y=—3— x=0, 4) y=In(x+2)" xy=1.
S5x

5. Ucnonw3ys pa3iokeHue MOABIHTErPAIbHON (DYHKIIMHM B CTETICHHOW Psifl, BBIYUCIUTh HHTETPAIbl C TOUHOCTHIO
He menee 0,01:

1/8 1
1) [V1-xdx 2) [sinx’ dx
0 0

KoMmiekcHbIe 4yncja 1 GyHKIMHT

1. JTanbl uncna z; = —2\/5 +2i, zp =2-6i.

BrinonHuTs neicTBus B anredpandeckoit popme:

1) 3z +5z5, 2) z1-2zy, 3) A,
22
2. Jlant wucna z; =333 +3i, zy =—1+4i, z3 =2 —4i,

[TocTpouth umciia Ha KOMILIEKCHOM IUIOCKOCTHM M IEPEBECTH B TPUTOHOMETPHUECKYIO M IIOKa3aTeNIbHYIO (opmy
3anucy. BhIMONHUTG yKa3aHHbIE NEHCTBHSI B MOKa3aTeIbHON (opMe, pe3ysbTaThl MPEICTaBUTh B alireOpandeckoi U B
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nokazaTesibHOU popme.
6 223
D (22)°, 2)Jz
22 + Z3
3. Manbi uncna zy = —1—1, z, =2+3i.

Beraucnuts 3HaueHUs QyHKIHI:

1) Inz;, 2)e2, 3)cosz,.

Pe3ynbTraThl pecTaBUTh B anredpanyeckoi popme.
4. OnpenenuTh U MOCTPOUTH Ha KOMILJIEKCHOM MJIOCKOCTH CEMENCTBA JIMHUH, 3aIaHHBIX YPABHEHUSMMU:

D) |z|F ¢ , 2) | z|= Csin(arg z).
arg z

5. HaiiT MOy Th ¥ apI'yMeHT IIpOM3BOIHOM (GyHKimyu W= f(Z) B Touke z = Zp:
f(2)=(+4)e™,  zy=1+i
6. BoruncauTb UHTErpaibl:

1) j L;{ 1z]=+/3, Rez>0 };

(L)

2) I (Rez+1mz)dz, 2o0e L:ompeszox [0,1+2i].
(L)

7. BeIuMCIUTb, UCTIONB3Ysl MHTErpasbHyo Gpopmyiry Komm:
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MeponpHusATHS
5 D) [z[=0,5;
z —Z
$ ———=dz, 20e L:42) |z+1|=1;
22(z+1)?
(L) 3) |z|=2.

OnepauyoHHbINA METOX
1. Haiitn n3o0pakeHus cienyomux ¢yHKITHMA:

A eat _ ebt
D) f(#)=cos™. 2) f(t):f-
2. Haiftu opuruHaisl (yHKIHA IO 33JJaHHBIM N300pakeHUSIM:
1 p2
D) F(p)=—F— ) Fp)=———5
(p+1*(p+3) (p* +4)(p* +9)
3. Haiitu pemenue 3anaun Ko onepanioHHbBIM METO/IOM:
1) 2x"+5x"'=2cost, x(0)=0, x'(0)=0.
2) x"+ 6x =12, x(0)=0, x'(0)=0.

3)x"-4x'+3x= 564’, x(0)=0, x'(0)=0.

4. Peminth ypaBHEHUs, UCnoib3ys hopmyiny roamens:

0, t<l1,
—2, 1<t<2,
x"+16x = x(0)=0, x'(0)=0.
I, 2<¢<3,
0, >3,

5. HaiiTu penieHre cucTeM ONepalluOHHBIM METOIOM:

0 x'=6x+2y x(0)=-1, 5 x'=4x-5y x(0)=3,
y'=2x+9y" y(0)=0. y'=x+2y  p0)=-1.
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MEpONpPUATHS
TectupoBa | Borpocsr:
HUE — 1. JlaHbl KOMILJIEKCHBIE YUCa
HE3aBUCHM | z =1+2i n z, =3i
bl - —
KOHTPOJTH (3mech z, U z, - KOMIUIEKCHO CONPSKEHHBIE UKCIIA)
LIOKO YcraHoBUTE COOTBETCTBUE
(PT5 u JIECTBHE HAJl YUCIIAMM:
PT6) 1. 2z +3z,
2. z-z,
3. 2z
4. 5.2
Z
5. (z)
pe3yJIbTaT ACUCTBHS HAJ YUCIaMU
1. 3i-6
2. 4i-3
3. 2-5i
4. —6-3i
5. 6+3i

2. JlaHBl KOMIUIEKCHBIE YHCIIA
i~
z,=2e*
S

—i==

z,=Te °
a) I'ltaBHOE 3HAUEHNE apryMEeHTa IIPOM3BEICHUS Z| * Z) PABHO

z

0) I'maBHOE 3HaUYEeHHE apPIyMEHTa OTHOIIEHUS —- paBHO
z
2

(OtBeTshI 1aTh B rpajaycax)
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MepOnpUsITHSI
3.YCcTaHOBHTE COOTBETCTBHUE 3HaueHHe QyHKIH
Dynknus 1. e(1+ \/g -7)
57 .
1. 2exp(1+z—} 2. e(i—3)
3. e(3-i-1)
2. 2€xp(1+z—j 4. e(+f3-i)
5.
3. 2exp (1 ]
4. 2exp (1 +i j
4.
Haiitn k0o pHUIHEHT PaCTSHKCHHUS B yroJl [IOBOPOTA B TOYKE Z( = [ Beectn siBa 4mcia
4 k =
npu otobpaxennn f(z)=z +Inz
o =
Ipn BBoze sHAYCHUA K o yepryrg KOpHEW KBaJPAaTHBIX OKPYIIIATH 10
JIECATHIX.
3HaueHus yriia IOBOPOTa BBOIUTH B rpagycax
5.
BsecTtu nBa uncina
BBIYMCINTE MHTETPAI I (Rez+Jmz)dz (L)- X =
L =
(L) e npsiMasi THHUS, y
z,=0 2z =1+2i
COIMHSIONIAS TOUKH u
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OTBeT NOJyYHTh B BUJIE KOMIUIEKCHOTO uncia X + 1)

JpoOHbIe 3HaYEHUST BBOJIUTH B BHJIC HECOKPATUMOMN APOOH
4/9,-7/2

6.
Breruncnuth uHTErpan, ucnonb3ys Gopmyny Komu 1. -x/2
dz 2. -1
> 3. 7l/2
|z+2i]=2 & +4 4. —-mil?2
' 5. =1/2
KoHTYp 00X0UTCs B TOJIOXKUTEILHOM HAPABJICHHUH.

7

BriGepute Bce GyHKIMM, KOTOPBIE MOTYT Int
CIIy’KUTb OpUTMHAIAMU

>
|

m O QW

™
|
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VYcTaHOBHTE COOTBETCTBUE OPUTHMHAJIOB U 2 4 p
U300paKeHui 1. F(p)= + 5
p+t3 p+4
A ()= 2¢ 3 +4cos2t 7 8
. . F(p)= +
B. f(t)=3e3t+4sm2t 2 (p) p+3 p2—4
C. f(t)=2e"" +4sh2t 4 4
fo=2¢ s By -t 2r
D. f(t)=4e” —4ch2t p-3 p--4
3 8
4. F(p)= +—
p—3 p +4
9.
Beibepute yCcIOBHO —cCXOAfIIMHCS psAl, MCHONb3Yysl IMPU3HAK © (- 1)n+1 . n2
JleitoHuIIA 1. —
n:l (3I’l + 2)
0 n+l
) 5 (=) n
n=1 (I’l + 1)'
0 n+l .
3 S (=) n
n=1 3n+2
o [ n+l
4. )
n=1 3n+2

10.
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1 o1, 1,
- - . f(X)=—x——=Xx"+—x +...
Paznoxuthk GyHKIHIO f (X) _ "\ Bpax 3
(1+x)(x-2) | s
MakiopeHa. 2. f(x)=—+—x+—=x +Ex +..
11 3, 5
——t—x-=X +—x'+
3. f() 24 ;
11.
Wurepsan (1;3) sBisieTcss HHTEPBAIOM CXOJAUMOCTH PSIIOB 0
1. Y n(x=2)"
n=1
0 _ n
5 Z()c 2)
n=1 N
o0 o\
3. Z(x 3)
n=1 N
4. ) (x+1)"
n=1

12.YcranoBuTe COOTBETCTBUE
byHKIHS CYIIECTBEHHO 0cO0ast TOUKa

z

e
f(Z)—m =00
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(1+zj
In| —
f(@)=—m—= 2=0

27 (z +4i)

f(z)= sin(ﬂj 7=-4i

z+4i

ez—i .
f(z) —m z=I

13

1

OyHKIMIO W = — pa3JIokKWIN B OKPECTHOCTH TOUKH Zo= —i B CTEIICHHOM Psi[
z
: 2 3

a, +a(z+i)+a,(z+i)" +a,(z+i) +...

Vkaxute k03O HUITMEHTHI Pa3IoKeHUsT ao; a1; a2; a3
(IpoOHBIE OTBETHI BBOAUTE OOBIKHOBEHHOM HECOKpATUMOH JIPpoOKI0 Oe3 MpoberoB, ecin KodhUIMEHT
MHUMBIH, {— IEePBBIA MHOXKUTEIh)

ar—=
ar=

a=

14.

16.Pemmts 3anauy Koum oneparuoHHbIM 2( _3;
METO x(t)==\e > —1)-
1I0M 9

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

15.
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Bri6epute cxonsiuiics psj, UCTIONb3Ysl IPU3HAK CPAaBHEHUS

o0

1. :
n=1vn+2
< 1

> n§1%-\/n+2

© 1
3.3
no1(n? +3)-/n+2
© ]
4.

161/13 ypaBHeHI/Iﬁ BBICHICTO IMMOPAAKA BBI6paTI: YpaBHCHUS, JOITY CKArOMINEC IMMOHMXXCHUEC TOPAJKA ¢ TIOMOLIBIO 3aMCHBI

y'=p(y):y'=p',p

" 2 '
Y+ () =0

-y
2. 2yy"-2yy'Iny=(y')’
3. Y42y +y=e’
4. y"sin* x =sin2x
5. n
125y=
Y Y sin’ 5x

17. Yacrnoe pemenne y * HeOIHOPOJHOTO IMHEHHOT0
ypaBHEHUS
Y'-3y+2y=x-e*

HUMECT BU

el .

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

y*=Ax-e*
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DK3aMeH

N —

10. Haiitn yron moBopora Imiockoctd zZ = X + 1) BTouke Z = 1 npu otoGpaxennn f(z) =

[IpumMepsl 3agaHnii Ha SK3aMeEH
IK3aMeHAIMOHHLIH Ouier 1

Crenennslie psaabl. Teopema AGens.HaxoxaeHne nHTepBaia CXOJUMOCTH CTEIICHHOTO PAJa.
IIpeoGpazoBanue Jlannaca. Opurunans! 1 n300paxenns. OCHOBHBIE CBOICTBa ONEPALIIOHHOTO METOAA

Pemmrs 3agauy Komm y'— b = 4x4 ) y(l) =1
X

(1+x*)y"+y'=0

Pemuts ypaBHEeHHE

< |
v n
HCCJ’IGI[OB&TI: Ha CXOOUMOCTDb YUCIIOBOU PAL z (—1)

= 2n+5)In2n+5)
o0 9]’!

OmnpeaenuTts HHTEPBANI CXOAUMOCTH (DYHKLMOHAIBHOTO pAa z (- l)n

sl 5" (x=2)"

Paznoxuts B psin Jlopana ¢pyHkuuio f (Z ) = (Z - 3)2 e

2
In(—/3 +1)
Haiitn  ko>(duuueHT pacTsikeHMs —IUIOCKOCTH Z =X +1)y B Touke Z, =20—3 mpm

£(2)=(7i+2)In(22)

IO CTCIICHAM

Brrunciurts

2z+3i
iz+4

11. M3006pa3uth 0051acTh, 3aJaHHYI0 HEPABCHCTBAMHU

|z—i|<3, |z+121, Sx/6<argz<5xr/4.

0TOOpaKEHNUN
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iz
12. BplYMCINTh HHTETpAl Cﬁ —3dZ
|z+2/=1,5 (z+7)

13. Haiitu uzobpaxenue 1ist GyHKIUH f()=t-ch3t-sin2¢

TeODeTI/I‘IeCKI/Ie BOITPOCHI AJIA TOATOTOBKH K 3K3aMCHY

JAuddepeHunaibHble YypABHEHUS U CHCTEMbI

Kakue oObikHOBEHHBIE AU QepeHInaTbHbIe YPaBHEHHS TIEPBOTO MOPSIIKa HA3BIBAIOTCS YPABHEHHSIMH C Pa3leIEHHBIMU H C
pasnensomuMucs nepeMeHasiMu? Kak oHn permarorcs?
Kakne oObikHOBeHHBIE auddepeHanbaple ypaBHEHUS] IEPBOTO MMOpsAKAa Ha3bIBAIOTCS OJHOpOoAHBIMHU? Kak oHH
pematorcs?
Kakue oObikHOBEHHBIC UG (EpPCHIIMANBHEIC YPaBHEHHS TIEPBOTO MOPsIKA HA3bIBAOTCS JIMHEHHBIMU? [lepeurnciuTe MeToabI
penieHus
Kak pemaercst ypaBuenue bepuynnu?
Kakue oObIkHOBeHHBIE audQepeHIanbHble ypaBHEHUS TEPBOTO TMOPSAKA HA3bIBAIOTCS YPAaBHEHUSMH B TOIHBIX
muddepentnnanax? Kak onan permarorcs?
Uro Ttakoe 3amada Komm ansi oOBIKHOBEHHBIX AM(QepeHINaTbHBIX ypaBHeHHH BhICIIMX mopsankoB? Korma ona mmeer
EIMHCTBEHHOE PEIICHIE?
[lepeuncnuTe OCHOBHBIE THIIBI OOBIKHOBEHHBIX AW((EepeHIHAIbHBIX YPaBHEHHWH BBICIIMX MOPSAKOB, JOIYCKAIOLUIMX
MTOHIKEHHE TTOPS/IKA.
Haiite onpeneneHue imHelHOTO muddhepeHInanbHbIe YpaBHEHHS n - ro mopsnaka. [lepeducinTe OCHOBHBIE CBOMCTBa
YaCTHBIX PEIICHUH OTHOPOTHOTO ypaBHEHHS.
ChopMynmupyiTe TeOpeMBI 0 BpOHCKHAHE.
ChopMyupyiTe TeopeMy 0 CTPYKTYpe OOIIEero pelieHusT HEOTHOPOIHOTO THHEHHOTO nuddepeHIMaTbHBIC YPaBHEHHUS
B uwem coctoutr meronm Jlarpamka OTBICKaHWS YacCTHOTO pEIIEHUS HEOTHOPOIHOTO JWHEHHOoro nuddepeHnnaIbHbIe
ypaBHEHUS?
Cxema moctpoeHusi (HyHIAMEHTABHON CHCTEMBI PEUICHUI OJHOPOAHOrO JHHEHHOTro auddepeHIanbHble YpaBHEHUsS C
MOCTOSIHHBIMHU KO3 QHUIINEHTAMH
[lepeuncnuTe METOABI OTBHICKAHUS YACTHBIX PEIICHUN HEOJHOPOJHOTO JUHEHHOTO nupdepeHIraIbHble YPaBHCHUS C
ITOCTOSTHHBIMU KO3 prummeHTamMu
JlaiiTe ompenencHHEe HOPMATLHOW CHCTEMBI OOBIKHOBEHHBIX JH(PGEPCHIMATBLHBIX YpPaBHGHWH n-ro  TOPsIKA.
Cdhopmynupytite 3agauy Korm 11 TaKkoi CUCTEMBI.

W3noxkuTe METOIBl MCKIIOUEHHS W XapaKTEPUCTHUYCCKOTO YpPABHEHHsI OTHICKAHMs OOIIEr0 pelieHUs] CUCTEMBI
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JUHEWHBIX OJTHOPOIHBIX YPABHEHUH C MMOCTOSHHBIMU KO3 QHUIIHEHTaMH.

YucsioBble 1 pyHKINOHAIBbHBIE Psibl. Psiabl @ypbe
[MonsiTve 4MCI0BOrO psisa, ero CyMMbl. HeoOX0 MBIl MPU3HAK CXOAMMOCTH.
CBOIiCcTBa CXOISIIUXCS PSIOB.
CpaBHUTETHHBIN MMPU3HAK CXOAUMOCTH 3HAKOTIOIOKUTEIBHBIX PAIOB. DTATOHHBIC PSIIBL.
[pusnax [l'anambepa. J{ns kakuX BHIOB YUCIIOBBIX PAIOB OH 3 (eKkTuBeH?
Panukanbuerit npusHak Kommu. J{1s Kakux BUOB YUCIOBBIX PSIIOB OH MPUMEHSETCS?
WnTerpanpusiii npusnak Komm-MaknopeHna. B kakux ciydasx ero cieayer IpuMeHSITh?
[Ipusnak JleitOHMIIA CXOMUMOCTH 3HAKOUEPEAYIOMUXCS psAaoB. Kak mMpoBOAUTCS OIIEHKAa CYMMBI M OCTaTKa TaKOro psja’?
[NonsiTre aOCONIOTHOM U YCITIOBHOM CXOUMOCTH.
[NonsiTe (QyHKIMOHAIBHOTO psifia U 00JACTH €ro CXOJAMMOCTH. PaBHOMepHas W aOconroTHas cxomumocth? CBoMCTBa
PaBHOMEPHO U a0COIOTHO CXOASIIUXCS PSIIOB.
[TonsTne crenenHoro psga. Teopema Abens.
WuTepBan u paanyc cXOOUMOCTH CTENEHHOTO psaaa. CriocoObl HAX0XKISHUS HHTEPBAJIOB CXOIUMOCTH.
Psnpr Teitmopa m MaknopeHa s JaHHOW (YHKITHA. Y CIIOBUS pasiiokeHus QyHKIUH B psan Teimopa. CxeMa MOCTpOSHUs
psana Teinopa (Makimopena).
Psinpr MaksiopeHa [Isi HEKOTOPBIX DJIEMEHTAPHBIX (DYHKITUH, WHTEPBAIBI MX CXOAMMOCTH. VCIONIB30BaHME TOTOBBIX
Pa3IoKEeHHI I TIOMYUYCHUsI pa3iokeHus B psii MakinopeHa Oonee CoXHbIX (yHKIUH. [I[puMeHeHre CTEeNeHHBIX PSJ/IOB B
MPUOIMKEHHBIX BRIYUCICHHSX.
[onsitue Tpuronomerpuieckoro psiga. @opmynsl ypre s HaxoxaeHu K03 PummenToB psna (GyHKIUSA nepruoandecKas
M 3aJlaHHas Ha UHTCPBAJIC [—TC; 7I] ).

Teopema Jlupuxiie 00 yClIoBHsIX pa3iokeHus GyHKIuH B psg Oypre.
Dopmyel Dypre IS YSTHBIX M HEUETHBIX (yHKITHH.
dopmynsl Dypbe 1is Citydas pa3iokeHus QyHKIUH, 33]JaHHOH B POU3BOJILHOM UHTEPBAJIC [—l ) ] .

Paznoxenue B psix Oypbe HEMEPHOTUICCKUX PYHKITHI.

KoMmmiexcHble yucaa u pynkuuu. Teopusi Bbi4eToB
IToHsTHE KOMINIEKCHOT'O YHCA, €r0 ICHCTBUTSIBHON M MHUMOM YacTH.
Anrebpandeckast popma 3ammcy KOMIUIEKCHOTO dncia. Kakme KOMIUIEKCHBIE YHCiIa Ha3bIBAIOTCS PaBHBIMH, KOMIUIEKCHO -
COTIPSKEHHBIMU ?
Apudmernyeckue IeHCTBYS HaJl KOMIICKCHBIMHU YMCJIAMU, 3alIMCAHHBIMH B alreOpandeckoit popme.
I'eoMeTpuyecKkoe MPEACTABICHHE KOMIUIEKCHOTO YHCIIa, KOMIUIEKCHAs IIOCKOCTh. MOOynh M apryMEHT KOMIDIEKCHOTO
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qHca.

TpruHOoHOMETpHYECKasT W TIOKa3aTeidbHas (opMa 3amuch KOMIUIEKCHBIX uuncen. llepexoxm w3 omHOW (OpMBI 3ammucu
KOMIUIEKCHOT'O YHCIIa K IPYTOi.

Bo3Benenue B cTeneHs U U3BJICUCHUE KOPHS U3 KOMIUIEKCHOTO uncia. opmynsr Myaspa.

[NonsTHE QYHKIMU KOMIUIEKCHOTO TepeMeHHOT0. [Ipeern u HenmpepbIBHOCTh (DYHKIIHH.

[Noka3aTtenbHas, TorapudmuuecKas, TPUrOHOMETPUYCCKUE, THIIEPOOIMYSCKUE U 00paTHBIC TPUTOHOMETPUIECKHUE (DYHKIIUU
KOMILIEKCHOT'O IIEPEMEHHOTO.

JuddepenupoBanme QyHKIIUN KOMIDICKCHOTO TiepeMeHHoro. Y ciopust Komm-Prumana.

ConpshKeHHBIE TAPMOHUYECKUE (PYHKIIHH.

[Nonsite aHanuTU4YeCKOW (YHKIUU KOMIUIEKCHOTO TEPEMEHHOro B obyiacTh. HeoOxomumbie W OCTATOYHBIC YCIIOBHS
AHATUTHYHOCTH.

I'eomeTprdeckwii CMBICT MOAYJISI U apTYMEHTA MPOU3BOTHON (DYHKITHH KOMIUIEKCHOTO TIEPEMEHHOTO.

[TonsTre uHTErpana OoT PyHKINN KOMITIEKCHOTO MTEPEMEHHOTO 1 €r0 OCHOBHEIE CBOICTBA. BEIunciienrne mHTerpaios.
WuTerpansuas Teopema Ko, MaTerpansaas Gopmyna Ko u ee ciaeacTus.

UwncnoBble 1 QyHKITMOHATIBHBIE PG C KOMIDIEKCHBIMH YJICHAMHU.

Cremnennbie psanel. Teopema AGenst. Psax Tefinopa. Teopema o pa3inoxeHHN aHATATAYICCKON QYyHKITUH B psia Tetnopa.

Psner Jlopana, ompenencuue. Teopema Jlopana o pa3jioKeHHW aHATUTHYECKON (yHKIWHM B Koiblle B psan. [loHsarwe
AHATMTHYECKOTO MTPOJIOJKEHUS.

OcoOble ToukM W HX Kiaccupukanus. Beraer (QyHKIMU B H30JMPOBAHHOW 0coOoi Touke. DOpMyIBl Ui BBIYHACICHUS
BBIYETOB.

OcHoBHas TeopeMa O BBIYETAX.

[IpumeHeHuE BBIUETOB K BEIYUCICHUIO OMPECAEHHBIX HHTETPAIOB

OnepanuvoHHBbIH MeTOJ
Jaiite ompenenenue upeodOpasoBanust Jlammaca. Kakas (yHKIMS MOXET CIOyXuThb opuruHanoMm? YTto Ha3bIBaeTCs
n3o0pakeHueM QyHkimu o Jlamnaccy?
Sanuiure TabauIly n300pakeHuil HanboJee YacTo MCIIOJIb3YEMBIX 3JIEMEHTAPHBIX (DYHKITUH.
CdhopmynupyliTe U 3aNHUIIUTE CBOMCTBO TUHEWHOCTH. Kak OHO MCIONB3yeTCs JUIsl HAXOXICHUS N300paKCHUS 110 OPUTHHAITY
1 HaoOopoT?
CdhopmynupyliTe u 3anmummuTe cBoiicTBa muddepeHInpoBaHus N300pakeHUs U opurHHaia. Kak OHM UCTONB3YHOTCS IS
HaXOXXICHUS N300paKeHUS 110 OPUTHHATY U Ha000pOT?
ChopmynupyliTe W 3amumIvuTe CBOWCTBa WHTETPHPOBAHHUA W300pakeHWs W opurnHaia. Kak OHM WCHONB3YIOTCS I
HaXO0XJICHUS U300paXKEHHUSI 10 OPUTHHAITY ¥ HA000pOT?
ChopmynupyiiTe W 3amuIIMTe CBOMCTBa 3ama3[blBaHMs W CMeElleHHs. Kak OHM HCHOJB3YIOTCS S HaXOXICHUS
M300paKeHHUs 110 OPUTHHAIY U HA000pOT?
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Jaiite moHsaTue cBepTku GyHkuil. Kak 3anuceiBaercs n3oopakenue cBepTku? Kak MOXKHO HCIOIB30BaTh GOPMYITY CBEPTKU
JUTSI. HaXOKIICHUS N300paKeHUS TI0 OPUTHHATY U Ha000poT?

U3znoxuTe cxeMy HaXOXKJICHUS YaCTHOTO PEIICHUs TMHEHHBIX AU HepeHIMaIbHbIX YPABHEHHN OMIEPAIIMIOHHBIM METO/IOM.
UznoxuTe cxeMy HaxOXICHUS YaCTHOTO PEUICHUS CHCTEM JIMHEHHBIX AuddepeHrambHbIX YpaBHEHUH ONeparuoHHBIM
METO/IOM.

3anumuTe U nosicaute hopmyty Jroamens.

IMonstue ¢pynkumii Xasucaiina (1 -pynkuus) u Aupaka (0 -pyHKIHA).

5. MeTtoanyeckue yKazaHus 1o Npoueaype oneHuBaAHUus
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1.

KonTponbhas padora

B cemectpe CTymeHTB BBIOJHSIOT 5 KOHTPOJBHBIX paboT, COAepKaHHE KOTOPHIX OXBATBIBAET BCE pasJelibl
IUCUUIITUHEL. Kakmomy cTymeHTy BbigaeTcsi CBOHM BapuaHT. KOHTpombHBIE pPa0OTBI HPOBOASTCS B Yachl
MPAaKTUUECKUX 3aHATHH. 32 KaKAYI0 KOHTPOJBHYIO paboTy MakCHMANbHBIA Oayjl ONpenensieTcs B COOTBETCTBHE C
PEUTHHT-IIIIAHOM AMCLUIUIMHEIL.

Kpurtepun ouenku 3agaHusi:

Bamel 32 KOHTPOJIBHYIO Pa0OTY MONYYAIOTCS YMHOKEHHEM MaKCHMAaJIbHOTO Oallia, IpeyCMOTPEHHOTO 3a Hee B
COOTBETCTBHE C PSHTHHI- TUIAHOM, Ha JTOJIF0 BEPHO BHITIOJHEHHBIX 3aJaHUM.

nas3

B cemectpe ctynents! BemonHsAoT 5 M/13 mo BceM paszzaenaM nporpaMMbl TUCHUIUIAHBL. Y KaKAOTO CTYJCHTA B
rpynmne cBoit Bapuant UJI3, HoMep BapraHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTYICHTa B CITUCOYHOM COCTaBe
0)2101138

W13 pasmerieHsl B 3JIEKTPOHHOM KYpCe O JUCITUTUIMHE.

Pemenne kaxmoro 3agaHus JOHKHO OBITH IOJPOOHBIM, C BKIIFOYEHUEM MPOMEKYTOYHBIX PacUETOB, pacCyKICHUH,
MOSICHCHHI, C YKa3aHUEM HCIIOJIb30BaHHBIX METOI0B U (hopMyJ1. 3a/laHHE BBICHUIAECTCS OTACIBHBIM (pailiiom,
ykasbiBaercsi ®HO, rpynna.
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Kpurtepun oueHuBanus
3amaHue CUUTAETCS 3aYTEHHBIM, €CJIU BBIIIOJIHEHO 00JIee ITOJIOBUHBI 3aaHUi
Ecnu 3ananue He 3auteHo, paboTa BO3BpaIaeTcs CTYACHTY Ha JOPaOOTKYy.

CTyaeHTsl MOTYT UCHPABIISATh HEBEPHO PEIICHHBIC 3aJaHUs U CAaBaTh HAa MOBTOPHYIO MpoBepKy. [IpenogaBarens
MOJKET YUYECTh UCIPABJICHHS U JO0ABUTh OaJIIbl K IPEIBIIY UM

TecTupoBaHue — HE3ABUCUMBII
koHTpoJb [JOKO

B cemectpe ctyneHTsl mpoxoaar aBa pyOexHsix TectupoBaHus (PTS u PT6) Bo Bpems koH(epeHL-Henenn B
cepelnHEe M KOHLE TEKYIIEro CeMecTpa COrJIacHO pacnucaHuio. PyGexxHoe TectupoBanue (PT) mposoautcst B
KoMITbIOTepHON (hopme B on-line pexxume. [IpomomkurensHOCTh TecTupoBanus — 90 munyT 0e3 mepepsiBa. OTCUET
BpEMEHH HAuyWMHAETCsl ¢ MOMEHTa BXofa cTyaeHTa B TecT. MHCTpyKTax, MpeIECTBYIOMIUN TECTHPOBAHHIO, HE
BXOJMT B yKazaHHOe BpeMst. CTYJEHT MOXKET 3aKOHYUTH BhIONHEeHHE TecTa 0 ucTeueHust OTBEAEHHOTO BPEMEHH.
PT naueneHo Ha He3aBUCHMYIO OOBEKTUBHYIO OLICHKY 3HAHWH, yMEHHH M BIIAACHHUH, MMOMYyYCHHBIX CTYACHTaMHU 3a
OTIPE/ICNICHHBII IPOMEXYTOK 00yUYECHHSI.

Kaxnpiii BapuanT Oniera MOJETUpyeTcsl KOMIIBIOTEPOM IO 33JaHHBIM pa3feliaM XUMHUH B COAepKUT 20 3amaHuid.
CTyIeHThl BHOCST OTBETHI B KOMIIBIOTEP, HO BCE PEIICHHS M IOSICHEHUs NpoBoAsT Ha Oymare. Ilo oxoHuanuu
TECTUPOBAHUS MPENOJABATENIO BBIIACTCS MaTpHlla OTBETOB W CyMMapHbI pedtuHr 3a Tect. OOcCyxneHue
Pe3yIbTATOB TECTUPOBAHUS IIPOBOAUTCS HA KOHCYJIBTAIIHH.

KpuTtepuu oieHKM 0JJHOTO 3a{aHUsI:

® 33 KaXJ0€ IPaBMWJIBHO BBIIIOJHEHHOE 33JaHU€E BbICTaBIAETCs | TeCTOBBIN Oain;
® 33 HEMPaBWILHO BBIIIOJIHEHHOE MJIM HEBBIIIOJIHEHHOE 3a/laHue BricTasisercs 0 6asos;
e Ui 337aHUil ¢ BBIOOPOM HECKOJBKUX IPABUIBHBIX OTBETOB, 33/IaHUI Ha COOTBETCTBHE U YCTaHOBJICHHE
IOCJIEZ0BATEIbHOCTHU IIPELYCMOTPEHO YACTUUHOE OLICHUBAHHUE.
MaxkcuManbHbI CyMMapHbIi TecToBBIH Oait 3a kaxnoe PT cocrasnsier 15 6anos.
3a 2 wemenu po PT crymeHTBI MOTyT O3HAaKOMHTCS C JEMOHCTPALlMOHHBIM BapHaHTOM OwieTa, KOTOPBIH
pacronaraercss Ha caite http:/exam.tpu.ru B paznene «MeponpuATHs», M MOXET OBITh BBHINONHEH KaXKIbIM
CTYJEHTOM HEOTpaHUUEHHOE YHCIIO Pa3.

DK3aMeH.

DK3aMeH OCYILECTBISIETCA B COOTBETCTBUHU ¢ [100KeHNEM O IIPOBEIEHUH TEKYILEr0 KOHTPOJIS U
npomexyTouHor arrectaunu TIIY Ha sx3ameHe cTyaeHTy BBIIAIOTCS OMIIETHI, BKIIOYAIOLINE TEOPETHYCCKHIE
BOIPOCHI U IIPaKTUUEeCKUE 3a1aHusl. [IpenonaBaTens, poBEepUB padoOTy, B X0€ YCTHOH OECebl CO CTYICHTOM MOXKET
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3aJIaBaTh BOIIPOCHI [0 CAMOMY OMJIETY, a TAKXKE JIOTIOJIHUTEIBHBIC BOIIPOCHI TI0 TEOPUH U NPAaKTUKE. B UTOTe CTYIEHT
HaOupaeT UTOTOBEII 0ayuT 3a 3k3aMeH, MakcuMabHO 20 6amtoB. OlleHKa 3a TUCIUTLINHY (GOpMUpPYETCs KaK HTOTOBas
3a paboTy B CEMECTPE 1 DK3aMEH B COOTBETCTBUE C TIPUHSITON IIKAJIONW OI[CHUBAHUS.

CryneHTsl, HE CAABIINE K3aMEH B CECCHOHHBIN MIEPHO/I, MOTYT TIEPecIaTh €ro B MePHOIbI JINKBU AN
3aJ0JKEHHOCTEW B COOTBETCTBUE C JIEUCTBYIOLIEN MTPOLEAYPOH.

B cootBercTBum ¢ mpukazamu ot 25.07.2018 r. Ne58/ox OO yTBepkIeHUH U BBEACHUU B JICHCTBHE
«CHucTeMBI OLICHUBAHUS PE3YyJIbTATOB O6y‘ICHI/IH B TOMCKOM ITOJIUTEXHHUUECKOM YHUBCPCUTCTE» U N959/OI[
OO0 yTBep>KIEeHUHU U BBEICHUH B IEUCTBUE HOBOU pefakuuu «[1omoxeHus o mpoBeIeHUH TEKYIIEro
KOHTPOJISL 1 IPOMEXyYTO4HOMH artectanuu B TITY» sk3aMeH 1o (pu3nKe MpoBOAUTCS B yCTHOM (opme.
CryneHTy BBITACTCS SK3aMEHAI[MOHHBIM OWIIET, COJEPIKAINA TEOPETUICCKIE BOITPOCH, KAUeCTBEHHBIC U
KOJIMUYeCTBeHHBIE 3a1a4un. Kaxaplil Borpoc Ouiiera oleHnBaThes 6amioM (Bcero mo ounety 20 6asos).
DK3aMeH MPOXOIUT B YCTHOU (hopme.

CoracHO IIKaIbl OLICHUBAHUS PE3YyJIbTATOB

18-20 6amoB (OTJII/IHHO) - BCECTOPOHHHUE 3HAHUS, OTJIMYHbIE YMEHUS U BJIAJICHUE OIBITOM IIPAKTUYECKOU JESATEIIBHOCTH,
HEOOXOIMMBIE PE3YIIBTAThl 00yUeHHs CHOPMUPOBAHEL;

14-17 Gamnos (XOpOLIO) - JOCTATOUYHO MOJIHOE TIOHUMAHHE MPEAMETA, XOPOLIUE 3HAHUS, YMEHUS U OMBIT IPAKTUYECKON
NEATENBHOCTH, HEOOXOIMMBIE PE3YIIBTATHI 00y4EHHs CPOPMHUPOBAHEI,

11-13 GamioB (yI0BIETBOPUTEIHHO) - TipueMIeMOE MOHUMAHKE NPEIMETA, yIOBIETBOPUTEILHBIE 3HAHMUS, yMEHHUS H
OTIBIT MPAKTUYECKOH JIESITEIbHOCTH, HEOOXOAMMBIE Pe3YJIbTaThl 00y4YeHUs CHOPMUPOBAHBI;

0-10 6aynoB (HEYTOBIETBOPUTEIBHO) - pe3yIbTaThl 00YU4EHHs HE COOTBETCTBYIOT MUHUMAIBHO JIOCTATOUHBIM
TpeOOBaHUSM.

Pe3ynabTaThl IPOMEXKYTOYHOM aTTECTAIIMHA OPOPMITSIFOTCS BEJIOMOCTBIO M BHOCSTCS B 3aYETHYIO KHUKKY
00y4aromierocs. .
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