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1. Poap qucouniamabl «MareMaTuka 3» B (JOpMHPOBAHUN KOMIIETEHIIMI BHINYCKHUKA:

A T T CocraBisiioniye pe3yJbTaTOB 0CBO eHHUsI (IeCKPUITOP bl
06pa3oBaTebHOI Kon KOMIIETEH L H)
P OrpamMMbl Cemectp | KommereHuuM LGOI
( p][)c r};nﬂ“ﬂa I OMITCTCHTTHN HanmenoBanne HauMeHnoBanue
Aunciy ) Kox namukaropa HHIHKATOPA JOCTHKEHHS Kon
npakruka 'HA)
Burazeer onbITOM NpHUM EHEHUS
C 6 3aKOHOB €CTECTBEHHBIX HAyK U
0CcOOEH OCYIIEeCTBIISITh .
oMok K yfcxm?l YK(Y)-1.1B1 MaTeMaTH4 eCKUX METOJIOB U MOJENEH
» Kb JUISL PElIeHns 3aa4d TEOPETUIECKOro U
AHATU3 U CHHTE3 AHanm3 npyer 3agady, IDHIITHO TO XapaKTEepa
YK(VY)-1 uHGOP ML MK, IPUMEHATH N.YKY)1.1 BBIAEISAS e Oa30BbIC Sy ————
CHCTEM HbIW TIOJXOJ VIS COCTaBJIS FOLL[UE YK(V)-1.1Y1 W IPHIITAHOTO XapAKTEpa
CILICHHS TIOCTABJICH HBIX
5 anas 3HaeT 3aKOHBI €CTECTB €HHBIX HAyK 1
YK(V)-1.131 MaTeMaTH4 €CKU € METO/IbI
TEOPETUYECKOT0 XapaKTepa
Biazeer MareMaTHYeCKNM alIlapaTtoM
KOMIUIEKCHOTO ¥ OIIepaLlIOHHOTO
HCUHCIeHUs, Tuddep eHIHaTb HBIMU
YPaBHEHUSIMU U PSLIaMHU TSI
. | OIIK(Y)-2.1B3 OBEJICHHSI TEOPETHIECKOTO
Maremaruka 3 3 Crioco0eH mp UMEHSTh IIpumensier MaTeMaruue CKui ™) ESCH CTOBAHTA I/IpMO)leJ'II/IpOBaHI/ISI
COOTBETCTBYIOIIH it aIIapar 1cci eIoBaHus (I3 GCKUX 1 XHMIECKUX TIPOLIECCOB
(hU3HUKO-MaTeMaTHd ecK Ui ¢yHKIMH, TUHETHON W SIBJICHM, A TAIOKE, /TS PEIICHHs
anmapar, MEeTO/IbI aHATH3 & anredpsl, 1o d)eccmo,HanLme’ sanan
1 MONIHMPOBAHH, Ameperat:Horo u VYmeer  pemaTsh OOBIKHOBEHHbIE
OIIK(Y)-2 TEOPETUYECKOrO U N.0IIK(Y)-2.1 HHTerpallbHOTrO MCY UCJI €HUS,
nuddepeHIMATBHBIE YPaBHEHHUS U UX
9KCIep IMEHT ATTb HOTO psioB, audep eHIHaTbHBIX cHCTOMAL DHMCHSTS anmapaT
UCCIIeJOBaH U TIPH YpaBHEH Ui, TeOpuu OIIK(Y)-2.1¥2 rapMOHH;GCKor (E) " KOMI‘IJ‘IeKCHgFO
peleHnn (yHKIV T KOMILIEK CHOTO AHATW3A TIpH DEIICHMM CTAHAp THbIX
po(he CCHO HATB HBIX [IEPEMEHHOTO B MHXKCHEP HOM sanas
3a1aq JIeSI T HOCTH
3HaCT OCHOBHBIE OTpEHeNeHHI U
TOHATHSL Teopry U ep SHIIHATbHBIX
OIIK(Y)-2.133 YpaBHEH Ui, psaoB, (byHKIM I
KOMIUIEKCHOTO IePEMEHHOT'O u
OIIEPALMOH HOT'O UCYH CIICHUSI

2. INoka3zareu U MeTOALI OLICHUBAHUA

Ilnanupyemble pe3yabTaThbl 00Y4eHHs N0 IUCHHUILIHHE

Kon

HaumeHoBanue

Koa unankartopa
JIOCTHKEHU S
KOHTPOJMPYyeMOii
KOMIIeTeHIIHH
(nJm ee yacrTm)

HaumeHoBanmue pasaeaa CIUILIHHbI

(oueHOYHbBIE
Meponp HSATHS)

Metoabl onleHUBaHMSI




P 1 | Bmaneer WVK(Y)1.1 1. O6bIkHOBeHHBIE U (epeHIMAaNbHbIE yPaBHEH S KontponbHas paboTa
METO/IaM 1 PelIeHn s 0ObIKHO BEHHBIX AU (e peHIMaIBHBIX 1.OMK(Y)-2.1 IIEPBOTO NOPSI/IKA 3.
ypaBHEHU# 1-T0 U BbICLIETO MOPSIKOB U CUCTEM 2. OGBIKHOBEHHbIE D epeHIIHATbHbIE Y PABHCHHS TectupoBanue —
Iud¢ epeHIHANBHBIX Y paBHEHHH; BBICIIMX ITOPSAJIKOB M CHCTEMbI OObIKHOBEHHBIX HE3aBUCHMBII
METOJIAMH HCCJIEIOBAHUSI CXOJMMOCTH PSJIOB, Pa3JioKCHUS 1w ep SHIMATBHBIX Y pABHEHHIA koHTpoJb [TOKO
¢yHKIMH B CTCICHHBIE U TPUTOHOMETPHUECKUE —DSIIbL 3. UncIoBbIe psipl
MeToaMu U ((hepeHIINaTbHOTO M HHTETPAIBHOTO HCUUCIICHUS 4. OYHKIUHOHABHBIC PSIIBL.
byHKIWMN KOMIDICKCHOTO ~ TIEPEMEHHOTO; OCHOBHBIMU 5. Psist Dypbe
NPUJIOKCHIWSIMH TEOPHH BBMMETOB; METOJAMH OIEPAIOHHOTO 7. PsiIbl B KOMTLIEKCHOM 06IacTH.
WCUNCIICHUS] pelIeHns OOBIKHOBSHHBIX Au(depeHImaIBHbIX 8. Teopusi BbIMETOB H & IPUIIOKCHILS
YPABHEHHH ¥ MIX CHCTEM 9. [Ipeobpazopanue Jlamnaca. Onepalio HHBINA METO

pewmenust auhd ep eHIHATBHBIX Y PaBHEHHUIA

PA2 | Ymeer N.YK(Y)1.1 1. O6kIKHOBeHHBIE MM (epeHIHaTbHbIE ypaBHeHns | KOHTpOsbHAs paboTa
OTpe/IeNIATh TWM, HAXOJUTh OOIEe W YacTHOE pelleHUS U.OTK(Y)-2.1 TIEPBOTO MOPS/IKA Nas.
i epeHInaIbHbIX  ypaBHEHMM HM = CHUCTeM  JIMHEHHBIX 2. OGBIKHOBEHHBIC Iud)(h ep CHILMAIBHBIC y PABHCHIIS TectupoBanue —
JuddepennmansHbIX yPaBHEHHI C NOCTOSTHHBIMA BBICIIHX TIOPSJIKOB M CHCTEMbI OObIKHO BEHHBIX HE3aBUCHMBIH
KOdQ(UIIMEeHTaM K, HCCIIEZ0BaTh HA CXOJMMOCTh HYHCJOBBIC 1 epeHIHATBHBIX Y pABHCHHUIA koHTpoJib [JOKO
PSAABL, HAXOJWTh MHTEPBAJBl CXOMMMOCTH CTETICHHBIX PSJIOB; 3. UHCIIOBBIE Psibl
pazmarate QyHKmmu B psn Teiimopa n Dypre; BHIIOIHATH 4. OYHKIHOHABHBIE PSIIBI.
JEHCTBHS C KOMIUICKCHBIMH UYHCIBMH U (QyHKIMSME; 5. Psiaer dypoe
G epeHIpoBaTh 1 MHTEIPHPOBATH (DY HKIMH KOMIJICKCHOTO 7. Psiipl B KOMIIIEKCHOM 00acTy.
MEepPEMEHHOTO; pa3narate GyHKUuM B psix JlopaHa; mpUMeHSTh 8. TeopHsl BbIMETOB U €6 [IPUJIOKCHIS
TEOPUIO BHIYETOB [UI1 HAXOXKICHMS HHTETPAJioB; HAXOIUTh 9. IpeoGpasosanue Jlaruiaca. Onepawo HEBIA METO
I/I306pa)KeHI/IC IO OpHUIVIHAJIly U OpUTWHAJI 10 I/1306pa}KGHI/IIO; peuenust M(bd)epe}mﬂan],]{blx ypaBHeHI/Iﬁ
pemats 3anady Komm mis muddepeHuaisHpIX ypaBHSHUH U
CHCTEM C TIOM OIIBIO ONEPATMOHHOTO HCUNCIICHHS

P13 | 3maer MYK(Y)-1.1 1. O6bikHOBeHHBIE MU depeHIMATbHBIE yPaBHEHNUS Kontposbhas pabota
knaccnpukammio I epeHIHanbHeIX ypaBHeHHii, ocHopible | H-OMK(Y)-2.1 TIEPBOTO MOPSIIKA nJ1s.
METOJBI penicHusT Au(depeHIMAIBHbIX YPABHCHHH TEPBOTO U 2. OBBIKHOBEHHbIC (] epeHIIHATHHbIC Y pABHCHHIS TectupoBanue —
BBICIIHX IO PSIKOB U CUCTeM JH(( epeHIMANBHBIX Y paBHEHHIA, BBICILHX [IOPSZIKOB H CHCTEMbI 0ObIKHOBCHHBIX HE3aBUCHMBIN
OCHOBHBIE TIOHATUS TEOPUM YHCIOBBIX M (DyHKIIMOHAJBHBIX 1 epeHIHATBHBIX Y pABHEHHUIA koHTpois LIOKO

psamoB, pamsl Teinopa, Makiopena, ®@ypbe; NOHATUSA
KOMIUIEKCHBIX YHCEJ, OCHOBHBIX (YHKIMH KOMIIEKCHOTO
MEPEMEHHOTO W HMX CBOHMcTBa; muddepeHnupoBaHre U
UHTETpUpOBaHNE (QYHKIMI  KOMIIEKCHOTO — II€PEMEHHOTO;
nousitus paga JlopaHa, 0coOBIX TOYEK, BBIYETOB; TMOHSITHE
npeobpa3oBanus Jlamiaca v ero OCHOBHBIE CBOHCTBA; OCHOBHBIC
MPUIOKEHUA OIEPaLMOHHOTO HCUHCIICHA

3. YucnoBele psijibl

4. ®yHKIHOHAJIbHBIE PSIBL.

5. Papgp1 @ypoe

7. Pl B KOMITJIEKCHOM 00J1acTH.

8. Teopus BbIUETOB U €€ IPUIIOKEHUS

9. [Ipeodpazopanue Jlamnaca. OnepalliOHHBINA METO
pemenns quddepeHIMaIbHBIX ypaBHSHHH




3. HIxana oueHUBAHUSA

[Topsimok opraHm3alMy OLEHUBAHUS PE3yAbTATOB OOYUEHHUS B YHUBEPCHUTETE PETIaMEHTHPYETCS OTIENbHBIM JIOKAJIbHbBIM HOPMATHUBHBIM aKTOM —
«CucteMa OLCHUBaHUS Pe3yJIbTaTOB 0OyueHus B ToMCKOM mojinTeXHudeckoM yHuBepcurete (CHuctema olieHMBaHUS )» (B JEHCTBYIOMICH PeIaKIHH).
Hcnonb3yeTcsi OaubHO-peUTHHIOBasi CUCTEMa OICHHMBAHUS PE3yJbTaTOB 0OydeHHs. MToroBas oleHKa (TpaauIFiOHHAS W JIUTEPHAs) IO BUIAM
yaeOHOU pnesrenpHOoCcTH (m3ydenue aucumminH, YHWPC, HUPC, xypcoBoe NpOCKTHpPOBaHWE, MPAKTHUKH) OMPEIEIIeTCS CyMMOW OajjoB IO
pe3ysibTaTaM TEKYIIETO KOHTPOJISL U MPOMEXXYTOYHOM aTTecTalu (MTOroBas pe iTHHroBasi oue Hka - makcumym 100 6aioB).

Pacnpez(eneHI/Ie OCHOBHBIX H OOIIOJIHHUTCJIBHBIX 0a/uioB 3a OLHCHOYHBIC MCPONPUATHUA TCKYIICTO KOHTPOJA U HpOMC)K}TO‘-IHOfI aTTeCTalmun
YCTAHABJIIMBACTCA KAJICHAAPHbIM pCﬁTI/II-IF'HHaHOM JUCIHUITTHUHBI.

Pexomennyemas mkasna 71 OTIEJIbHBIX OTIe HOU HBIX MEPOTIPHAT Ui BXOJHOTO U TEKYIIET O KOHTPOJIS

% BBITIOJTHEHHS
3agaHus

CooTBercrBHE
OnpeneneHne O eHKH

Tp az]uuuomloii OIL[CHK ¢

90%+100%

«OTImaHOY OTmYHOE TIOHUMaHHE npemeTa, BCCCTOPOHHHUC 3HAHUS, OTIIMYHBIC YMEHHWA U BJIaJICHAC OTIBITOM l'lpaKTI/I‘-ICCKOﬁ JCATCIIBHOCTH,

HEOOX0 MM ble pe3yJIbTaThl 00y4eHHsI CHOPMHUPOBAHBL, MX KAYECTBO OILIEHEHO KOJIMYECTBOM OaJUIOB, OJIM3KAM K MaKCUMAIIBHOMY

70% - 89%

((XOpO]J.IO» ,HOC’IaTO‘-IHO TI0JTHOC TIOHMMAaHUE IPEMETA, XOPOLINE 3HAHWA, YM CHUSA U OTIBIT HpaKTH‘{f:CKOﬁ JCATCIIBHOCTH, HCO6X0,I[I/IMI:IC PpE3yIbTaThI

06y‘-ICHI/I$[ C(bOpMPlpOBaHI)I, Ka4€CTBO HU O JTHOTO M3 HUX HC OIICHCHO M HMHHUMAJIbHbIM KOJIMYCCTBOM OamoB

55% - 69%

«YIoBILY» [pnemrnemoe noHMMaHKE TIPeIMETA, Y IO BICTBOPHUTEILHBIC 3HAHNS, yMEHHUS 1 OTIBIT IPAKTHIECKOH IS TENIHHO CTH, HEOO X0 IMMBIE PE3yIbTATHI

00yuenust c(hOpMHUPOBAHEI, KAYECTBO HEKOTOPHIX N3 HUX OI[CHEHO MUHAM AJIFHBIM KOJIMIECTBOM 0aJIoB

0% - 54%

«HeynoBay PesynbTatel 00y4YeHUs: HE COOTBETCTBYFOT MUHIUM AJIGHO JIOCTATOYHBIM TPeOOBAHUSIM

[IIxana st OLe HOY HBIX MEPOTPUSIT Ui SK3aMEeHa

% BBINOJIHEHHS IK3aMeH, CooTBercr BUe
o o Onpenene}me OLEHKH
3aJJaHHUHU JK3aMeHa 0aJLa TPAJUIHMOHHON OLCHKE

90%+100% 18+20 «OTIyHO» OmMyHOE TIOHUMAHHUE TIPEMETA, BCECTOPOHHUE 3HAHUS, OTIIMYHBIE YMEHUSI U BJIAICHHAE OTILITOM TPAKTUYECKOU e TeIIBHOCTH,
HEO0OX0IUMbIe pe3yJIbTaThl 00y4eHHs C(HOPMHUPOBAHBI, HX KAYECTBO OIICHSHO KOJMYECTBOM OAJUIOB, OJIM3KHM K MAaKCHMAJIbHOMY

70% - 89% 14+17 «XO0po11o» JlocTaToyHO MOJTHOE IOHUMAHKE TIPEMETa, XOPOIIHE 3HAHUS, yMEHHUS U OTIBIT MPAKTHUYECKO ! JIESITETHOCTH, HE00 X0 IMMBIE
pe3ybTaThl 00ydeHurs c(hopM PO BaHbI, KAYECTBO HH OJTHOTO M3 HUX HE OIIEHEHO MUHUMAJILHBIM KOJIMYECTBOM OaIlioB

55% - 69% 11+13 «Y IoBILY» [TpueMiemMoe oHUM aHUE TIPEMETA, VO BICTBOPUTEIHLHBIE 3HAHWSI, yMEHUS M OTIBIT MPAKTUYECKOU JESITEIIbHO CTH, HEO0X0 IMMBbIE
[pe3yIbTaThl 00y4eHHs C(HOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OT[CHEHO MUHUM JTBHBIM KOJIY €CTBOM 0aJUIOB

0% - 54% 0+ 10 «HeymoBny PesynpTaTel 00ydeHus He COOTBETCTBYIOT MUHAMAJIGHO JIOCTATOTHBIM TPEOO BAHVISIM

4. TlepeyeHb TUNOBBIX 3aIaAHUM




OueHovHbIe IIpuMepbl THNOBBIX KOHTP0JILHBIX 3aJaHHI
MepOoNnpUsTHS

Kourponsn

ast pabora
BapuaHTNe 1

KoHTponbHas pabota no teme «AuddepeHuymanbHbie ypaBHeHUA 1 —ro nopagKka»

1. OnpeaenuTtb TMN U HaiiTM 06 Me peleHnA AaHHbIX YPaBHEHUNA:

1. (y+ylnx)dx— (x—xy)dy =0.

2. Y+ 2X y= 2x2
1+x2 1+x2
2
3. (2 ydx+ (x2y - )ydy = 0.
y2 y3

2. HaiiTu yacTHBIe pelle HUSl YPABHE HHA ¢

4. xy'—y:xtg(%j, y(@) =1.

5. eYdx=(2y—xeY)dy, y(-1) =0.

KoHTponbHas paboTa no Teme «InddepeHumnanbHbie ypaBHEHUA BbICLLIENO NopaaKa U cuctemol OY»

) Onpegenutb TMN U HAaUTK 06LLMe peLleHnA AAHHDbIX yPaBHEHWUA:

"__\

1) Y=y +X

" oo e
2) y'-2y +ty=—.
X

1) Peumars 3axauy Koum:




OueHovHbIe IIpuMepbl THNOBBIX KOHTP0JILHBIX 3aJaHHI

MepOonpuATUs
1) w+(y)’=0. y@=1y@®=1

2) y'—-y'=e"+2x. y(0)=1 y'(0)=1.

Xy

dt ’ 4 _
3) ﬂ——x X(0)=1 y(0) =-

a7

YucaoBble H QYHKIMOHAJIBLHBIE PAABLI

l. HccnenoBath Ha CXOOUMOCTH PSAJBL:
i 1 < ni(n+1)!

1yt 22 UL

~in+1—cos?na S (n+2)23" i3 (2n)!

4%{”—‘1j sy C

n=1 3n+2 n=1 n +5
I. Haifru uHTEpBan CXOIMMOCTH psijia, UCCIIE0BATh Pl HA KOHIAX MHTEpPBaa:

n 2n YAl
) Z(01) 2 Z3 (n+3)?

n=1 n n=1 (X+5)

1. Pasnoxurs B psg Teiliopa, B OKPEeCTHOCTH TOUYKH Xo, pyHK M0 F(X):
1) y=Inx, xg=1 2) y=x2-sin5x, X =0

7 1
) y=—— X =0, 4) y=== Xg=-1.
1+ x—12%2 0 z/; 0




OueHovHbIe IIpuMepbl THNOBBIX KOHTP0JILHBIX 3aJaHHI
MeponpusTHS

Konrpoabnast padora Ne3 no teme «® yHKIMM KOMIUIEKCHOT 0 llepeMeHHOI 0>
BAPHUAHT Nel

V. a) Haiiit Bce 3HaueHNs KOpHS: 3/— 2 . Pe3y/IbTaT BBIYKCIICHHI PEICTABUTE B anredpandeckoii hopme.

6) IpexcTaButh B anredpandeckoil hopme: (—1—i)*

V. a) Haitn ko3 QuIHeHT pacTHKEHNS U Yroll IOBOPOTa B Touke Z, =1—I npu otoOpaxkeHnmn o = z°

0) IlpoBeputs QYHKIWIO HA AHATUTUYHOCTh: (M = (Z*)2 -Z.

VI. Haittn anamumiueckyio Qynkmmo f(Z) =U +iV no msectnoii  neiicteutensroii wactn u 3uavenmo f(z):

U(xy) =x>-3xy?% (i) =-i.

VII. BbIu MCIIUTS HHTErpPAT: IZZ Imzdz, rae L - otpe3ok npsivoit ot Touku z; =0, 1o Touku z, =1—2i.
L
dz :
VI Bbrauciums UHTErpat: Iﬁ,rne L:|Z—2I| =1.
[ 2°(z-2i)

Konmponvnas padoma Ne3 no meme «Komniexchvie psovl. Boruemoi)

BAPHUAHT Nel

Z

( )( > )Bpi[,Z[.HOpaHaCL[eH”IpOMBZO:1BKOJ'H>I_Ie|Z—l|>4.
z-1)(z° +22-3

1. PaznoxuTs QpyHKIMIO f ( z ) =




OneHovHbIE
MepOnpUuATH S

IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

© cos(in) PR (z+i+1)"

2. Haiiti 1 OCTPOUTH 00J1ACTh CXOIMMOCTH PSIJia: Z

n—1(z+i+1)" nZo(2n+i)(4+3i)"

3. BrrumcimTs creqyronme HHTerpaibL:

zdz exp(1/ z)+1OI * cosaxdx
A) § z 2 B) .[ 7 Z O I 2?2
lz-2=4 € +€ |2|=2 Coo XS +4AX+5

Kontposbhas padora Ne3 no teme «OnepanuoHH 0e HCYUCICHUE.»
BAPHUAHT Nel

1. Pemmts mpdepenmpamtoe ypasrere  X+3X =€ 2", ecim X(O) =0.
2. Crnomorsto opMy sl [[roamenst HAilTH peleHne ypaBHeHus
x"'=arctgt,

Y IOBJIETBOPSAIOLIEE HAYAIBHBIM YCJIOBUAM X(O) = X'(O) =0.

X'+4y +2x =4t +1,

3. Pemmrts cucteMy ypaBHeHHUiA VX y = gtz X(O) = y(O) =0.




OneHovHbIE
MepOnpUuATHS

IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

W13

IlpynMmep BapmadTa MHIUBHAYAJILHBIX 3a1aHUIN.




O1ueHoYHbIE
MepOnpUuATH S

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUI

JucdepeHiunantHele YPaBHEHWA W CHETEMB

1. HaiiTu ofiuse peiiesns ypasHeHuil Nepsoro nopijika

Py 1
1)y —== .
)y r  sin(y/z)
2) y +ycosz = cosz.
3) ¥ +y=zy.
. dr
n = {y_l_ £

T costy

5) (32 + 6ay?) dz + b’y + dy) dy = 0.

6) 24 +dy—z)y =L
2, Hafiryn uacTHEE pelleHus VpaBHeHNil
1) yfyi +1de =z ydy,
2) (z-y)de+{e+y)dy =
3) ay' - 2y =2t
4) ¢ dey=(14+z)e™ o,

3. HaiiTu peluenus ypassesuil Buicilero nopaika

1) 2oy =7 = 1.
3) y" cos’x = 1.

2+ cos’ &

5)y' +y

cos’ ¢
Ty + 2 +y= (122 - 10)e".
)" — dy" + 5y — 2y = (16 — 12z)e .
1) 2 y" 4oy +y =0,
13) &4 2& + 5z = =8¢~ sin2t,
14) & — 62 + 25z = 9sindi — 24 cos 4¢,
4. HaiiTn pelueHis MUHeAHEX clcTeM

&= —8z+ 1y ; ]i:—
1 ) . 2 ,
){y—:l.c—"ly )ly—

y(1) = 0.

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

g ey w0y =10,

2y =y'e, Y0 =1

)y +9' =cose.
6) ' +2 +y =z e +—
v+ ty=ce+—

8) o' — 3y’ = 2sin 3z — cos 3z
10) y" + 3" + 29 =1 -2
12) 2% " — 6y = 12Inz.

2(0) = 2, #(0) =6.
2(0) =2, #{0)=-2.

bz + Sy z(0) =0
—r+2y 7 yl0)=1

3 & =bhx—2y
T li=2r+y

]i:—[51:+-1y+2r’

4) lg=-a+10y-1"




OneHovHbIE
MepOnpUuATH S

IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

YucaoBble M GYHKIHOHAJIbHbIE PAAbLI
1. UccnenoBaTh HA CXOAMMOCTD 3HAKOTIOJIOKUTEIIHHBIE PAIBL:

©  (2n-1)2 © ¢ 3
2) Tt
D 22ty h ) 2107
(nh? ‘”(n 1}” 1
3 4 A
)Zl )ngl e
2. HccnenoBaTh Ha CXOAMMOCTH 3HAKOYEPETYIOIIHECS PSIJIBL:
1) Z( 1),13n 2 2) Z( 1)" \iSn ;—3n -1
n- +4
6" (n2 ~1) o, 3
3) Z( )y ————= 4 Z( 1)"In —2
n=1




OneHovHbIE
MepOnpUuATH S

IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

3. HamTu MHTEePBAaJIbl CXOOVMMOCTM CTEIIEHHBIX PAIOB:

o 3

Hy (x—8)" 2) i(—l)”nZZ” X"

n=1 n+1 n=1

n+2

4. Paznoxwurs B sy Teitmopa mo crenensiM (X — XO) GbyHKIIH:

1) yz%, Xg=-2 2) y=(1+x)e %, x=0
X“+4x+7
arctgx® 3
3) y= 0 Xp =0, 4) y=In(x+2)" x5=1.
X

5. Ucnonb3ys pa3nokeHUe TOAbIHTErpasib HOM (PYHKIIUU B CTENICHHOW PSiJI, BHIYKMCIUTh UHTETPajbl C TOYHOCTHIO
He menee 0,01:

1/8 1
1 | 1—x3 dx 2) jsindex
0 0

Komne kcuble yncaa 1 QYHKINA

1. Jlanel uncna Zq = —2/3 +2i, z, =2—-6i.

BeimonauTh neiictBus B anredpandeckoi popme:
il
1) 321 +5z,, 2) z;-1,, 3) —.
2
2. Jlaubl uncna Zy = 3\f§+3i, 2, =-1+4i, z3=2-4i.

[TocTpours umcna Ha KOMIUIEKCHOM IJIOCKOCTH M TIEPEBECTH B TPUTOHOMETPUYECKYI0 M TMOKa3aTelbHyIo (opMmy
3anucy. BeINOMHUTE yKa3aHHbIe JEHCTBUS B MOKa3aTeIbHOU GopMe, pe3ysbTaThl IPeACTAaBUTh B aJre0panieckoil U B
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MoKa3aTesbHOU opme.

) ()% 2 ¥u, 3 22

22+Z3
3. Mambl uncna g = —1—1, 2z, =2+3i.

Boeraucnurs 3HaueHus (yHKIWNI:

1) Inz, 2)e"2, 3) cosz,.

PesynbTaThl npencTaBurh B anredpandeckoi popme.
4. OnpenesMTh ¥ TIOCTPOUTH Ha KOMIUIEKC HOM TDTOCKOCTH CEMEWCTBA JIMHUM, 3a/TaHHBIX yPaBHEHUSIM U

C :
D'“:a§§’ 2) | z|=Csin(arg z).

5. Haiitu Mmomyns 1 apryment npousBonnoil yrkimun W = f(2) B touxe z = Zp:

f(z)=(1+4i)e™,  z5=1+i

6. BbIuncIuTh UHTETPAIBI:

dz
1) | =, eoe L: |z|=\/§, Rez>0 ¢;
({)VZ | |

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

7. BeIuucmTh, UCTIONB3 Yl UHTETpajbHYIO hopmyiry Korru:
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MepOonpuATUs
1) |z|=0,5;

722 —7
——dz, 20e L:42)|z+1|=1;
22(2 +1)2
(L) 3) |z|=2.

One palMoHHbII METO/
1. Haiiru m3o06paxeHust cneayromux (QyHKIHi:

et _ ebt
1) f(t)=cos. 2 T =—
2. Haiiru opurusasisl yHKIHN 110 3a1aHHBIM 300 paKEHUSM :
1 p2
DFEP=—m—0 ) FP =
(P+1)*(p+3) (P?+4)(p?+9)
3. Haiiru pemenue 3anauu Komm onepaiuoHHBIM METOJIOM
1) 2x"+5x"' = 2cost, x(0)=0, x'(0)=0.
2) X"+6x =t x(0)=0, x'(0)=0.

3) X"—4x'+3x = 5e™, x(0)=0, x'(0)=0.

4. Penurh ypaBHEe HUS, HCTIONB3 Y opmyny [lroamens:

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

5. Haiiru peienue cuctem onepauoHHBIM METO/IOM:

1 X'=6x+2y x(0)=-1, 5 X'=4x -5y x(0) =3,
y'=2x+9y’ y(0)=0. y'=x+2y " y0)=-1
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MeponpusTHs
TectupoBa | Bompocsr:
HUE — 1. JlaHbI KOMIUIEKCHBIE YHCTIa
HE3aBUC M z, =1+ 21 u Z,= 3i
bIY - —
KOHTPOITS (30€Ch 7, M Z, - KOMIUIEKCHO CONPSKE HHBIC YKCIIA)
[{TOKO YcTaHOBUTE COOTBETCTBUE
(PT5 u JEHCTBYE HAaJl YMCIIAMM:
PT6) 1. 2z,+3z,
2. 72,-7,
3. 7,-z,
z
4. 5.2
Z1
2
. (z)
pe3yabTaT AEHUCTBUSA HAJ YHUCIAMU
1. 3i-6
2. 4i-3
3. 2-5i
4. —6-3i
5. 6+3i

2. JlaHbl KOMIUICKC HBIE YHCJIa

i~

—2a 4
z,=2¢

57

i
z,=7e °
a) I'maBHOE 3Ha4e HUE apryMeHTa NPOM3BENAECHUA Z1 * Zo PAaBHO__

yA

0) ['maBHOE 3HAYE HHE apryMEHTa OTHOIICHHUS —- PaBHO
z
2

(OTBeThl JaTh B rpagycax)
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3.YcTaHOBUTE COOTBETCTBHE
DyHKIHSA
1. 2exp 1+i5—7[j
6
2. 2exp 1+i2§]

3. 2exp 1—izj

4. 2exp 1+izj
3

3Ha4YeHUE Y HKIIUHA
1. e@++/30)

2. e(i—3)
3. e(\/3-i-1)
4. e(\3-i)
5.

4,

Haiirn Kod G puumeHT pacTsKeHns U yroi noBopora B Touke Zy = |

npu oTobpaxke HuK | (Z) = Z4 +Inz

Ipn BBONE 3HAYCHWA K 30y ey KOpHE i KBaApaTHBIX OKPYTJIATh 10

JECSITHIX.
3HaveHus yria noBOpoTa BBOJIUTH B rpaaycax

Bsectu nBa uncia
k =
o =

S.

Berauciurs uHrerpaln I (Re Z+Jm Z) dz (L) -

(L) IpsiMasi JINHUS
, rﬂe p b

z,=0
coguBAromas ToO4YKu n

z,=1+2i

BeecTn n1Ba uncna
X =
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OTBeT MoNny4 uth B BHIE KOMIDIEKCHoro uucina X+ 1Yy

JpoO Hble 3HaYEHMS BBOAUTH B BUJIC HECOKPATUMOM Jpo0OH

419,-712

6.

Beraucaurs uaTeTpa, ucnons3ysa Gopmyny Komn

ff dz

2
jz+2il=2 2" t4

KoHTyp 00X0AHTCS B NOI0KHUTEIHLHOM HAIIPABIE HUM.

ok~ wNhE

-2
—7T
wl?2
-7l 2
-1/2

7

Bribepure Bce (hyHKLIMH, KOTOPBIE MOTYT Int
CITy’KUTb OpUTMHAJaMHU A —

m o Ow
Q
=
O
—+
«Q
~+

m
|




OueHovHbIe IIpuMepbl THNOBBIX KOHTP0JILHBIX 3aJaHHI
MeponpusTHs
VY cTaHoBUTE COOTBETCTBUE OPUTMHAIIOB U
1300 paske HUi 1. F(p)= 2 + jp
p+3 p°+4
A f(t)=2e"+4cos2t 2 8
_ npdt : 2. F ( p) - + 2
B. f(t)=3e" +4sin 2t p+3 p‘-4
C. f(t)=2e"% +4sh2t 4 4p
3t 3. F ( p) = T2
D. f(t)=4e” —4ch2t p-3 p°-4
3 8
4 F(p)=—7+—
p-3 p“+4
9.
BriOepure yCIOBHO CXOASIIMWCS PsI, UCIONB3YS TPHU3HAK 0 (_1)n+1 .n2
Jleii6 Huna 1. ~ =
n=1 (3n+ 2)2
. n=1 (n +1)'
3 ozo: (_1) n+1 n
S 01 3n+2
4 %o: (_1)n+1
. n=1 3n+2
10.
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—1 1

Pasnomms ymane | )=S0 ) o |
MaknopeHa. 2.
3.

11.

WuTepBan (1;3) sABJISETCS HHTEPBATIOM CXOIMMOCTH PSIIOB

12. YcTaHOBUTE COOTBETCTBUE
GbyHKIS CYIIEC TBEHHO 0C00ast TOUKa

z

€
f(2)= P 7200
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(1+zj
In| ——
f(2)=—5—= 7=0

2°(z +4i)
. (z+1+4i ,
f(z)=sin , z=-4i
z+4
1
eZ—I .
f(z)=— z=i
(z°+D(z-1)
z=1
z=4i
z=i
13
1 o= i
Oyuxumo W = — pasJioxuiIi B OKPECTHOCTH TOYKH Zy=—I B CTENIEHHOH P/t a= _1__
= __
; 2 3 a=_ -1
a,+a(z+i)+a,(z+i) +a,(z+1)" +... —
VYkakuTe KodPQUIUSHTHI pa3NioKeHUs dg; ay; 8y a3
(poOHBIE OTBETHI BBOAMTE OOBIKHO BEHHON HECOKPATHUMOH JPOOBI0 Oe3 MpolesioB, eciii KO3(HIIHEHT
MHUMBIH, | — TIep BBI MHOKATEIIb )
14,
16.Penmrs 3anauy Konm onepanioHHbIM £) = 2 ( _3t 1) _3t
METOIO0M _ X( ) ==& )

3t Orser:

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

15.
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BI:I6epI/lTe CXOISIIUNACS P, UCIIOJIb3YA NIPU3HAK CPAaBHC HUA

S 1

2 1

2. - -
n§1%-vn+2

2 1

3. 3

n:1(n2 +3)-vn+2
4 1

n=13N+5

16.113 ypagHenuii BEICIIEro IOPSAKA BHIOPATs YPABHEHNUS, TOMYCKAOMIHE TOHIKEHHE OPSIKA ¢ IOMOLIBIO 3aMEHbI

y'=p(y) y'=p'yp

- y"+1_2y(y‘)2=0

2. 2yy"-2yy'Iny=(y’)’

3. y'+2y+y=e”

4. y"sin* x =sin2x

5. n 1
y+25y=m

17. Yacoe pernenne y * HeOJHOPOJHOTO JIMHEHHOTO
YPaBHEHHUS
y'-3y'+2y = x-e*

AMeEET BUJI

L e

y* = (Ax+B)-eX - x2
y*=(Ax+B)-e*-x
y* = (Ax + B)-e2X . x?
y*= Ax-e*
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DK3aMeH

IIpuMepsl 3a1aHuil Ha DK3aMeEH
IK3aMe HAMOHHBIHA OmJer 1

1. Crenennsble psnsl. Teopema Abenst. HaxoxaeHnre naTepBaia CXOAUMOCTH CTENEHHOTO PSAa.
2. TlpeobOpazosanme Jlammaca. OpuruHans! v moOpaxkenus. OCHOBHBIC CBOMCTBA ONIEPAIIMOHHOTO METOIa
Y44 _
3. Pemums 3ana4y Komn y—==4x", y()=1
X
2 n T
4. Pemut, ypaBHEHHE (1+ X )y Ty = 0
o0 n 1
5. MHccnenoBats Ha CXOIUMOCTH YUCJIOBOM Psifl (—1) .
nZ::l (2n+5)In(2n+5)
00 9n
6. OmnpenenuTs HHTEPBAT CXOJUMOCTH (PYHKIIMOHAILHOTO Psiia Z (—1)n o A
— 2 AUz
7. Pasnoxums B s JIopana dynxmmo T (2) =(z2—3)"e T —
2
8. Bbruuciut In(_\/é +1)
9. Haiitn kospdmment pacmpkenmst mwiockocn  Z=X+1y B touke Z, =2i—3 nmpu oroGpaxenun
f(2)=(7i+2)In(22)
. . 2z+3i
10. Haiitu yron nosopota miockoctd Z = X + 1y B Touke Zy =1 mpu orobpaermn  f(z) = — 1
1Z +

11. MzoOpazuts 00acTh, 3a1aHHYI0 HEpaBEHC TBAMU

|z—1|<£3, |z+1]21, 5x/6<argz<5x/4.
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eiz
12. Bprauciute HHTETpal ——az

3
242=15 (z+7)
13. Haiiti n3o0paxkenue ais QyHKIUHA f (t) =t-ch3t-sin2t

Teopemnmaeckue BONPOCH JUISI HOATOTOBKH K DK3aMEHY

JAuddepeHuuajbHble YpaBHEHU M CHCTEMbI

Kaxue o0bIKHOBEHHBIE AU(PepeHIHATIbHbIE YPaBHEHHS [IEPBOTO MOPSIIKA Ha3bIBAIOTCS ypaBHEHUAMH C pa3JeIEHHBIMU U €
paznensomumucs nepemeHHbiMu? Kak onun pematorcs?
Kakue oObikHOBeHHBbIE muddepeHImanbHple ypaBHEHHs TMEPBOr0 TOPS/KA HA3bIBAIOTCS OAHOPOAHBIMU? Kak oHH
pematorcs?
Kakue o0bikHOBEHHBIE M depeHIanbpHble YpaBHEHUs TIEpBOTO MOPsIKa Ha3bIBatoTC s TUHeHHBIMU? [lepeunciute MeToab
perieHus
Kaxk pemaercs ypasuenne bepuymnu?
Kakne oObIKHOBeHHBIE AuU(pQepeHIHATbHBIE YpPaBHEHHsS IIEPBOTO TMOPSIKA HA3BIBAIOTCS YPAaBHEHHSMH B  TIOJHBIX
muddepentmanax? Kak onu permarorcs?
Uto Takoe 3amava Komu mis oObIKHOBEHHBIX JuddepeHIHanbHbIX YpaBHEHHH BhICIIUX mopsiakoB? Koraa oHa mmeeT
€JIMHC TBEHHOE pelIeHue?
[lepeuncnute OCHOBHBIE THITHI OOBIKHOBEHHBIX JU(PQPEPEHIHATFHBIX YPABHEHMH BBICIIMX MOPSAKOB, JOIYCKAOIINX
MIOHIKEHUE TTOPSIIKA.
Haiite ompeneneHue IuHEHHOro IudQepeHImanbHble YpaBHEHUA n - ro mnopsiaka. [lepeuucnnte OCHOBHBIE CBOMCTBA
YaCTHBIX PEIICHUI OJTHOPOJHOTO YPaBHEHHUSI.
Chopmynupyiite TeOpeMBbl 0 BPOHCKHAHE.
ChopMmynupyiite TeOpeMy 0 CTPYKType OOIIEero pelieHns] HEOJTHOPOIHOT'O JIMHEHHOTO MU depeHIHaTbHbIC YpaBHCHUS
B uwem coctout meton Jlarpamka OThICKaHHS YaCTHOTO PEIIEHMS HEOTHOPOJHOTO IuHEHHOro auddepeHnumaibHbie
ypaBHEHUsI?
Cxema mocTpoeHusl (yHAaMEHTAILHON CUCTEMBl PEIIEHUH OJHOPOJHOTO JIMHEHHOTO muddepeHraibable ypaBHEHUS C
MOCTOSIHHBIM M KO3 (pULIMEeH TaMU
[lepeunciute MeTOABI OTHICKAHWS YACTHBIX PELICHHI HEOJAHOPOJHOrO JIMHEHHOTO IuddepeHImanbHble YpaBHEHHS C
TOCTOSTHHBIM ¥ KO3 () (pUITMEHTAMU
Jaiite ompeneneHne HOPMalbHOM CHCTEMBI OOBIKHOBEHHBIX JAu(QepeHIMaTbHBIX ypaBHEHMH n-ro mHopsjaka.
Coopmynupyiite 3anaqy Komm ist Takoid CHCTEMBI.

M3n0xuTe METOJIbl MCKIIOYEHUs] M XapaK TePUCTAYECKOTO YPaBHEHHUsI OTHICKAHMSI OOIIEr0 pelleHHs CHCTEMBI
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JIMHCHHBIX OIHOPOOHBIX ypaBHeHI/Iﬁ C INOCTOSIHHBIMH KOB(l)(l)I/IHI/ICHTaMI/L

YucioBbie 1 PyHKUMOHAIBHBIC psiabl. Psiibl Dypbe
INonsiTHe YKCIOBOTO psijia, €ro CyMMbL. HeoOXo MBI IPU3HAK CXOAUMOCTH.
CBoMCTBa CXOISLIUXC S PSIOB.
CpaBHUTEN bHBIN IPU3HAK CXOJUMOCTH 3HAKOTIOIOKUTENBHBIX PAIOB. DTaJIOHHBIE PSIbL.
Ipuznak [['amamOepa. J11st Kakvx BUIOB YHCJIOBBIX PsIOB OH 3pdekTiBeH?
Pagukanbaeii npusHak Komm. J{i1s KakMx BUAOB YKCIIOBBIX PAAOB OH MPUMEHSIETC 7
NuTterpansueiii npmsHak Koru-Makiiopena. B xakux ciyyasx ero ciieyer npuMeHs b7

[Tpuznak JleiiOHMIIa cX0ANMOCTH 3HaKOUEepeayroumxcs psaoB. Kak mpoBoauTcs OleHKAa CyMMBI U OCTaTKa TaKoro psjaa?
INonsiTre aOCONIOTHON M YCTIOBHOM CXOAMMOCTH.

[onsaTre GyHKIMOHATBHOTO psia W obnacTi ero cxoaumoctd. PaBHomepHas u abcomrotHas cxoammocTs? CBoiicTBa
PaBHOMEPHO U a0C OJIFOTHO CXOJSIIUXCS PSIIOB.

IonsiTre ctenenHoro psna. Teopema Abers.

WHuTepBan v paguyc CXOAUMOCTH CTENEHHOr o psiaa. CrocoObl HAX 0k I€HUsI HHTEPBAJIOB € XOIMMOCTH.

Psnpr Tetinopa u MakiopeHa Juist 1aHHOW (YHKIMHU. Y cJoBUs pa3nokenus ¢yHkiun B psn Teinopa. Cxema moctpoeHus
psana Teitnopa (Maknopena).

Psapl MaknopeHa ISl HEKOTOPBIX JJIEMEHTAPHBIX (YHKIMK, WHTEPBAIBI UX CXOMUMOCTH. MCTIONB30BaHHE TOTOBBIX
Pa3JIoXKEeHUH IS TIOJTydeHHs pa3ioKeHus B paa Maxkiopena Oosiee coxHbIX (yHKUIMA. [IprumeneHne cTeneHHBIX PsIOB B
NPHUOIVKEHHBIX BBIYHCIICHUSX.

[onsiTie TpuroHoMetpraeckoro psaa. opmynsr Oypee s HaX0KASHHST KO GUIMEHTOB psina ((PyHKIHS nepro indeckas
¥ 3a7aHHas Ha MHTepBane [—TT; 7] ).

Teopema Jlupuxiie 00 ycIoBuUsIX paziiokeHus QyHKIMK B psii Dypbe.

®Dopmynsl Dypbe I YETHBIX U HEUETHBIX (PYHKITHIA.

Dopmynsl Dypre I cirydas pa3iokeHus QYHKIMH, 33]JaHHOH B MPOM3BOIIBHOM HHTEpBAJIC [—|; |] .
Paznoxenue B psin Pypbe HeNEpUOAMIECKUX (PyHKIHIA.

Kommiekcuble yncia u gynkuun. Teopusi BbI4e 0B
IloHsITHE KOMIIIEKCHOT'O YHCJIa, €ro ASHCTBUTEIILHOM 1 MHUMOM YacCTH.
AnreOpanueckas ¢opMa 3anucH KOMIUIEKCHOro 4ricna. Kakue KOMITIEKCHbIE YhCiia Ha3bBAIOTCS PaBHBIMH, KOMIUIEKCHO -
COTPSDKEHHBIMU?
ApupmeTnueckue NeHCTBUS HaJl KOMILUIEKCHBIMU YHCJIaMH, 3alIMCaHHBIMU B alreOpandeckoi hopme.
I'eomeTpryeckoe MpEeACTaBICHAE KOMIUIEKCHOTO 4YHCJa, KOMIUIEKCHAs INIOCKOCTb. MOIylb M apryMeHT KOMIUIEKCHOIO
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YyHcIIa.
TpuHoHOMeTpHYecKass W TOKa3zaTelbHass (opMa 3aNuCH KOMIUIGKCHBIX umcen. Ilepexom w3 omHoi (opmbl 3ammcu
KOMIUIEKCHOT'O YUCIIa K IPYTOH.

Bo3Benenue B cTeneHb 1 U3BJICUEHHUE KOPHS U3 KOMIUIEKCHOro umcia. @opmynsr Myaspa.

IonsTre GyHKIMN KOMIIEKCHOTO IIepeMeHHOro0. [Ipenen u HenpepbIBHOCTH (hyHKIINH.

[NokazatenbHas, JorapudMuueckKas, JPUroHOMeTpHUYecKue, TUIepOonuecKie U 00paTHple TPUTOHOMETpUIECKUE (DYHKIMH
KOMIUIEKCHOT'O NIEPEMEHHOTO.

JAuddepenimpoBanne GyHKIME KOMIUIEKCHOTO nepeMeHHoro. Yciopus Komm-Pumana.

ComnpsKeHHbIE TapMOHHYECKUE (PYHKIHH.

[lonsiTHe aHAMUTHYECKOW (YHKIMM KOMIUIEKCHOIO HEepeMeHHOro B obOmaci. HeoOxomumble M OCTATOYHBIE YCJIOBHS
AHATU THYHOC TH.

I'eometpryeckuii cMBICJI MOJTYJISl M apTYMEHTA MPOM3BOIHON (DYHKIIMH KOMIUIEKCHOTO MEPEMEHHOTO.

IonsiTre HTerpana oT GyHKIMHA KOMIUIEKCHOTO MEPEMEHHOTO U €T0 OCHOBHBIE CBOMCTBA. Brrincienne nHTErpaios.
HaTerpanshas teopema Komu. MaTerpanshas ¢popmyna Ko u ee cnenc Bus.

YucoBele ¥ (PyHKIMOHAIBHBIE PsA/IbI C KOMIUIEKCHBIMU YJIEHAMM.

Crenennbie psapl. Teopema Abens. Pspg Tetinmopa. TeopeMa o pa3iiokeHUH aHATUTUYSCKOH (yHKImH B psij Teitnopa.

Psnopr Jlopana, ompenenenue. Teopema JlopaHa o pa3noXeHHMM aHAIUTHYECKOW (DyHKIMM B Kojble B psa. llonstue
aHATUTHYECKOTO MPOJIOJDKEHHUSI.

Oco0ble TOUKM W uX Kiaccupukamus. BerdeT QyHKIMH B M30JUPOBAHHONW 0c000il Touke. DOpMyIbl sl BBMUCIICHUS
BBIUCTOB.

OcHoBHasl TeOpeMa O BbIUETaXx.

IIpriMeHeHre BBIYETOB K BBIUKCIIEHUIO ONPEIENIEHHBIX UHTEIPAJIOB

OnepannoHHBI MeTO
Haiite ompenenenne mnpeoOpaszoBanus Jlammaca. Kakas ¢yHKIms MokeT cioyxute opuruHamoM? Yrto Ha3bpBaetcs
n3obpaxkenrem ¢ynkuun no Jlamnaccy?
Sarmmute Tabnuiy u3o0paxkeHnii Hanbosee YacTo UCTIOb3YEeMbIX 3JIEMEHTAPHBIX (YHKILIUH.
Chopmynmpyiite U 3anmImTe CBOKUCTBO JHHEHHOCTH. Kak 0HO UCTIONB3YyeTCs [T HAXOXKIACHNS H300paXKEeHUSI TT0 OPUTUHATY
1 Ha000poT?
Cdhopmynupyiite u 3anummTe cBovictBa MuddepeHmpoBanns W300pakeHUs W OpUrHHaNa. Kak OHM MCTIONB3YIOTCS LIS
HAXOKJICHUS W300PKEHUS 110 OPUTHHATTY ¥ HA000pOT?
Coopmynupyiite W 3anuIIdTe CBOIMCTBA MHTETPHPOBAHUS H300paXeHHs M opurnHaiga. Kak OHM HCTIONB3YIOTCS AMs
HAaXOKJICHUS U300PXKEHUS 110 OPUTHHATTY M HA000pOT?
ChopMynmpyiite W 3amvIIiTe CBOMCTBA 3ama3jblBaHUS W CcMelleHus. Kak OHM UCTIONB3YIOTCS JUIS  HaXOXKJCHUS
n300paykeHNs 10 OPUTMHALY U HA000POT?




OneHovHbIE
MepOnpUuATH S

IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

Jaiite nonsitie cBeptku pyHk1mit. Kak 3amucpiBaetcst nzobpakenue cBepTku? Kak MOXHO HCTIONE30BaTh (hOPMYIy CBEPTKH
JUTS.. HAXOJKJICHHS! I300p@KEHNs 110 OPUTHHATY U HA000poT?
M3noxurte cxeMy HaXOKJECHHS YaCTHOTO PEIlEHNs TMHEHHBIX U (epeHITHANTbHBIX YPABHEHINH ONIEpallMOHHBIM METOJIOM.

Bnoxure cxemMy HaxOXAEHHS YaCTHOTO DEIICHHS CUCTEM JMHEWHBIX IU(QepeHIMaTbHBIX ypaBHEHHH ONepalMOHHbIM
METOJIOM.

Sammute U nosicaute Gopmyny roamers.

[onatue ¢pynkumit Xasucaiina (1) -dyHkuust) u Jupaka (6 -QyHKIHS).

5. MeToaunue ckue yKa3aHus Mo npoueaype omne HuBaHUs

O1ueHOYHBIC MePONPUATHS

IIpouenypa npoBeIeHusi OLIEHOYHOT 0 MepONPUITHS M He00X OMMbIe MeTOAHY eCKHe YKA3aH U sl

1.

KonrponbHas pabora

B cemectpe cTyZeHTH BBIIOJTHSIOT 5 KOHTPONBHBIX paboT, cojAepkaHHe KOTOPBIX OXBATHIBAET BCE Pa3JIeibl
muciHbl. - KakoMy CTyneHTy BblmaeTcss cBoW BapwanT. KoHTposibHbIE pabOTBl TPOBOAATCS B HaChI
MPaKTUYECKUX 3aHITUNA. 3a KaXKIYI0 KOHTPOJIbHYIO pab0oTy MaKCHMAaJbHBIA Oalll Ompenelsercsi B COOTBETCTBUE C
PEUTUHI-IIIAHOM JTUC LIUILIUHBL.

KpnTepnn OLICHKH 3a/1aHMHA

Bansl 3a KOHTPOIBHYIO paboTy MOMYYar0TCsi YMHOKEHHEM MAaKCUMAIBHOTO Oaiia, Mpeayc MOTPEHHOTO 3a Hee B
COOTBETICTBHE C PEUTUHI- IUIAHOM, Ha JIOJII0 BEPHO BBIIOJHEHHBIX 3aJaHUMN.

N3

B cemectpe ctynenTs! BemonusitoT 5 W13 mo Bcem pazaenaM nporpaMMbl AUCLUMIDIMHBL. Y Ka)KJOro CTyACHTA B
rpymme cBoi BapuanT /13, HoMep BapuaHTa COOTBEICTBYET NOPSAKOBOMY HOMEPY CTyIEHTA B CIIHCOYHOM COCTABE
IpYyIIIBL.

W13 pa3meleHsl B 3J€KIPOHHOM Kypce IO JIUCLUTUIHHE.

Pemmenune kaxxaoro 3a1aHusi 10JMKHO OBITH MOJPOOHBIM, C BKIIOUEHHEM MPOMEKYTOUHBIX PacdETOB, PacC YK ISHHUH,
THOSICHEHHH, C YKa3aHWEeM KCIIOJIb30BaHHBIX METOIOB U (opMyIl. 3aJaHNe BBICHUIAETCS OTEIbHBIM (hailiom,
ykasbiBaeTcss OGUO, rpynmna.




OueHoYHbIE MePONPHUATHS
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Kpurtepun oneHuBaHus
3agaHye cUUTAeTCs 3aUTeHHBIM, €CJIM BBIIOJIHEHO 00Jiee MOJIOBUHBI 3aJaHUH
Ecnu 3amanue He 3auteHO, paboTa BO3BpAIacTes CTyJCHTY Ha JOpaboTKy.

CryneHTBl MOTYT MCTIPABJISATE HEBEPHO PELICHHBIC 3a/IaHUs U C1aBaTh HAa MOBTOPHYIO MpoBepKy. [Ipenonasatens
MOJKET yUeCTh UCTIPABIICHHUS U JOOABUTh OAJUIBI K MPEABLTY UM

TecTrupoBaHUE — HE3aBHUC UMBII
koHTpoJib [JOKO

B cemectpe ctymeHTsI mpoxoasT nBa pyOexHsix TectipoBanus (PTS5 u PT6) Bo Bpems koH(epeHI-HEIeTHu B
CepelMHe M KOHLE TEKYyIEro CeMecIpa COrjacHo pacmucaHuto. PyOexxnoe tectupoBanue (PT) npoBoaurcs B
KOMITbIOTepHOU opme B on-line pexxume. [IpogomkutensHocTh TecTMpoBanus — 90 MuHy T 6e3 niepepbiBa. OTCUET
BPEMEHH HAYMHACTCS C MOMEHTa BXOJa CTyleHTa B TecT. MHCTpyKTaK, NMpeAmIecTBYIOMIHMI TeC TMPOBAHHIO, HE
BXOJIUT B yKa3aHHOE Bpemsl. CTyICHT MOKET 3aKOHUHUTh BBINOJIHEHHE TecTa 0 WCTCYCHHs O TBEIEHHOTO BPEMEHHU.
PT HameneHo Ha He3aBUCHMYIO OOBEKTUBHYIO OLEHKY 3HAHMMH, YMEHMI M BIIaJICHUH, MOJTY4YEHHBIX CTyJCHTAMU 3a
OIpE/IEeIEHHbI I MPOMEXKYTOK 00yUEHHUSL.

Kaxplif BapuaHT OMiieTa MOACIUPYETCS KOMIIBIOTEPOM TI0 33J[aHHBIM pa3jieiaM XUMHH U cojaepxut 20 3amaHuii.
CTyneHTsl BHOCST OTBETHI B KOMIBIOTEP, HO BCE DEIICHHMS M TOSICHEHUS NpoBOoAAT Ha Oymare. [lo oxonuanwn
TECTUPOBAHMS TIPENOJABATENI0 BBIIACTCS MATpHIA OTBETOB M CYMMAapHBIA pedTMHr 3a TecT. OOcyxaeHue
PE3YNBTATOB TECTUPOBAHUS POBOIUTCS HA KOHCYJIBTAINN.

Kpurtepun oneHKH 0HOTO 3a1aHNSs

® 33 K@KJO€ MPaBUJIBHO BBIIOJHEHHOE 3a/IaHNE BHICTABIISETCS | TeCTOBBINM Oas;
® 32 HEMPaBWIHGHO BBHIIOJIHEHHOE WM HEBBINOJIHEHHOE 3a/1aHNe BhICTaBIsieTcst 0 Oayuios;
e Ui 337aHMI C BHIOOPOM HECKOJIBKHX IMPABHIBHBIX OTBETOB, 33/1aHWI Ha COOTBETCTBUE M yCTAHOBIICHH €
H0CJIE0BATETIbHOC TH TPEIYCMOTPEHO YaCTUYHOE OLIEHUBAHHE.
MakcumanbsHbIi CyMMapHBIA TecTOBBIN 6an 3a kaxkaoe PT coctasmsier 15 Garmos.
3a 2 wemenu 1o PT cTyneHTs! MOTYT O3HaKOMUTCS C JIEMOHCTPALIOHHBIM BapHaHTOM OuiieTa, KOTOPBIN
pacmonaraetcst Ha caifte http://exam.tpuru B pazmene «Meponpusmis», M MOXKET OBITh BBIIOJHEH KaXKIbIM
CTyJICHTOM HEOTPAaHMYEHHOE YHCJIO Pa3.

DK3aMeEH.

DKk3aMeH OCYIIECTBIIAETCS B COOTBETCTBUM ¢ [looke HUEM O IPOBEIEHNH TEKYIETO KOHTPOJIS U
npoMexyTtod Hoi arrectaimu TITY Ha sk3ameHe cTyaeHTy BBIIAIOTCS OWIIEThI, BKITFOYAIOIINE TEOPETUUECKUE

BONPOCHI M IpaKTHYecKKe 3aanus. [IpernogaBares, IpoBepuB paboTy, B X0Z€ YCTHOM Oece/bl CO CTyICHTOM MOKET
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3aJ1aBaTh BOMPOCHI 10 CAaMOMY OWJIETY, a TAK)KE JIOTIOJIHUTENIbHBIE BOIIPOCHI 10 TEOPUH M NPaKkTKe. B uTore ctyneHt
HaOMpaeT UTOTOBBIIN OaslT 3a SK3aMeH, MakcUMaibHO 20 OayuioB. OneHka 3a TUCIMITIHHY (OPMUPYETCs KaK UTOrOBast
3a paboTy B ceMecTpe M DK3aMEH B COOTBETCTBUE C MPHHATOH MIKAJIOH OLCHUBAHMSI.

CryneHTsl, HE C/IaBIIIME 9K3aMEH B CECCHOHHBIN MEPHO/I, MOTYT Nepec1aTh €ro B IEPUO/IbI THUKBUIAINH
3aI0JDKEHHOCTEN B COOTBETCTBUE C JEHCTBYIOMIEH NMPOLIEAYPOH.

B coorBetcrBuu ¢ npukazamu ot 25.07.2018 r. Ne58/on OO yTBepXI1€HUM U BBEJICHUH B JIeHicTBUE
«CucTeMBbl OlICHUBa HUS PE3YNIbTaTOB 00y4eHust B TOMCKOM MOJIMTEXHUYECKOM YHUBepcuTeTe» 1 Ne59/on
OO0 yTBep)KIeHIUHU U BBEJCHUU B JEHUCTBHUE HOBOU peakiuu «I1omoxeHus 0 MpOBEICHUH TEKYIIET O
KOHTPOJISL ¥ IPOMEXKyTOd HOi aTTectaimu B TITY » sk3ameH 1o G vke npoBOAUTCS B YCTHOH (hopme.
CryzneHry BblIaeTCs K3aMEHAIMOHHBI M OWIIET, COlep AU TEOPETUIECKHUE BOMPOCHI, KAUECTBEHHBIC U
KOJIMYECTBEHHbIE 3a1a4u. Kaxxawiii Bompoc Omwieta ore HuBaThes 6amwioM (Bcero 1o ousety 20 6asmioB).
DK3aMeH NPOXOIUT B YCTHOH (hopme.

CornacHo mIKajbl 0TI HUBAHUSI Pe3 YIbTaTOB

18-20 6ay10B (OTJIMYHO) - BCECTOPOHHUE 3HAHMS, OTIMYHBIE YMEHHS U BJIA IEHUE OTILITOM MTPAKTUYECKO M JIEATEBHOCTH,
HEOOX0 MM bIe pe3yIIbTaThl 00ydeHHs chOPM UPOBAHBI;

14-17 6annoB (Xopo1Io) - JOCTATOYHO MOJTHOE IOHUMAHHKE TIPE/IM €Ta, XOPOIIME 3HAHUS, YMEHUS U OTBIT TP AKTHY €CKOH

TSI TETLHOCTH, HEOO X0 AMMBIE PE3yIIbTaThl 00yUeHNS ¢p OpPMHUPOBAHE,

11-13 6amnoB (ya0BIETBOPUTEIHHO) - TpHEMIIEMOE TIOHUMAHKE [PEMETA, YAOBIETBOPUTEIbHBIE 3HAHMS, yMEHUS U
OTIBIT MPAKTUYECKOH e TEIIBHOCTH, HE0OX0 IMMbIe Pe3yIIbTaThl 00yd eHHs ChOopM PO BaHEL

0-10 6amnoB (HEYIOBJIECTBOPUTEIILHO) - pe3yIbTaThl 00Y4€HHs HE COOTBETCTBYIOT MUHHMMAIILHO JIOCTATOYHBIM
TpeOOBAHUSM .

PesynmbTaThl MpoMeKyTod HOM aTTecTalmu O(POPMIITIOTCS] BEJOMOCTHIO 1 BHOCATCS B 3a4ETHYIO KHIKKY
00y4aroIerocs. .




