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1. Pousb aucumninnel «MartemaTnka 3» B OpMHUPOBAHMHM KOMIIETCHIMH BHINNYCKHUKA:

T CocrasJsionye pe3yJbTaTOB 0CBOCHHS (1eCKPHIITOPbI
- HMHaukaTophl J0CTHKEHHST KOMIIETEH M
06pazoBaTeIbHO Kox A PEL A It KOMIIETEeHINH)
C HaumenoBanue
NPOrpaMMBI ‘eMecTp | KOMIeTEeHIH KOMIICTCHIHH I TN OE AT e °
(IMCHHILIIHA, Ko K auMeHOBaHHe
I HHINKATOpa WHIHKATOPA AOCTHKEHHS o
npaktuka, F'HA)
Buapeer onbiToM npumMeHeHus
3aKOHOB €CTECTBEHHBIX HAYK U
MaTE€MaTHUYECKUX METOI0B U
YK(¥)-1.1B1 o
Criocoben OCYIICCTBIIATH ™) MOJIEIICH JJIsl pEIICHUS 3a/1a4
TIOMCK, KPHTHACCKHH TEOPETUYECKOr0 U IPUKIIAJTHOIO
QHAIIM3 U CHHTE3 AHanu3upyer 3azady, XAPAKTEDA
yK(y)_1 nH(bOpMaLHH, TPUMEHSATH I/LyK(y)_l 1 BbIJIEIISISE ee 0a30BbIe v p P
CHCTEMHBIH MOAXO JUIst COCTaBISIIOIIHE . . . MeeT petuath sazatm
PpELICHUS HOCTABICHHBIX YK(Y)-I 1Vl TEOPETUYECKOI'0 1 NMPUKIIAAHOTO
3ajad ... Xapakrepa
3HaeT 3aKOHBI €CTECTBEHHBIX HAyK
YK(V)-1.131 Y MaTeMaTH4YE€CKHE METO/IbI
TEOPETUYECKOr0 XapaKrepa
Buazeer MaTeMaTHYECKUM alIapaToM
KOMILIEKCHOTO U OIIEPallHIOHHOTO
M 3 3 ucuncneHus, auddepeHnuaTbHBIMI
aTeMaTHKa YPaBHEHUAMH M PAIAMH JUIS
Crioco0eH NpUMEHATh OIIK(Y)-1.1B3 A
€CTECTBEHHOHAYYHBIC U Ipumensier N A —
00IIeHHKCHEPHBIC MaTeMaTHYECKHUH anmapar (DM3MHECKHX ¥ XMMUMECKHX TIPOTIECCOR
3HAHHUS, METOIBI uccleoBaHus QYHKIUH, H ABCHHH, A TAKOKE, I PEICHHS
MaTeMaTHYECKOro JIMHEHON anreOpsl, o (beCCH(;HaJ‘ILHBI); samau
aHa/IM3a u nddepeHnnanbHOro u
s epen VYmeer  pemarts OOBIKHOBCHHBIC
OIIK(Y)-1 MO/ICJIMPOBAHUS, N.OIIK(Y)-1.1. HMHTETpaJbHOTO UCUUCIICHUS,
nuddepeHIuanbHple ypaBHESHHS W UX
TCOpETHIECKOTO 1 PAZIOB, MudepeniaLHEX OIIK(Y)-1.1¥2 CHUCTEMBL MIPUMECHSTh anmnapar
A2 N ¢l
9KCIIEPHUMEHTAIBHOTO YpaBHEHUH, TCOPUH FAPMOHHUCCKOrO  H  KOMILIEKCHOTO
HCCIICZIOBAHNS B (YHKIMH KOMIIIEKCHOTO AHATM3A MU PELICHHH CTAHIAPTHBIX
podecCHOHAIBHOM HIEPEMEHHOTO B MH)KEHEPHOI —
JIeATCIBHOCTH JIeATCIBHOCTH
3HaeT OCHOBHBIC OINpENCICHHA U
HOHATHA Teopuu audepeHIraIbHbIX
OIIK(Y)-1.133 YpaBHEHHUH, psIOB, byHKIHN
KOMILICKCHOTO HIePEMEHHOT0 u
OIEPALHOHHOTO HCUHCIICHUS




2. Iloka3zateiu u METOAbI OICHUBAHUA

Il1anupyemsle pe3yJbTaThl 00y4eHHs 10 THCHUILIHHE

Kon unauxaropa

HaumeHoBaHHe pa3/ie/ia JUCHUNIHHBI

MeToabl O1leHUBAHUS

Kon HaumenoBanue JOCTHKEHHU S (oleHOYHBIE
KOHTPOJINPYyeMOoi MepONPUSITHS)
KOMIIETCHIIUH
(n1m ee yacTH)

PA1 | Bmaneer 1. O6bikHOBEHHbIE NUb(epeHIHATbLHbIE YPABHEHUS KonrposnbHast pabora
METOJaMH PEIICHUS! OOBIKHOBEHHBIX (D epeHIHaTHHBIX [1EPBOTO TIOPSIKA nas.
YpaBHEHMH 1-ro U BBICIIErO MOPSJIKOB U CUCTEM 2. OGbIKHOBEHHBIE TU((EpeHINATBHBIC YPABHCHHS TectupoBaHue —
nudepeHInaTbHBIX ypaBHCHHIT; BBICIINX TOPSAKOB M CUCTEMBI OOBIKHOBEHHBIX HE3aBUCHMBIH
METOJaMH  HCCIICJOBAHHA CXOXMMOCTH PSZIOB, PA3NOKCHHA | 11 yi(yy.1 | I QepeHIHaTbHBIX ypaBHEHHI koHTposs [JOKO
GyHKIMA B CTENEHHBIE W TPUTOHOMETPUYECKHE  PSIIbI; 3. YHCIIOBbIC psibl
MeTonamMu auddepeHInanIbsHOT0 U HHTErPalbHOTO MCUUCIeHUs | MLOIK(Y)-1.1. 4. dYHKIMOHATbHBIE PAIbL.
byHKIMN KOMITJIEKCHOTO NIepeMEHHOT0; OCHOBHBIMHU 5. Psizpl Dypbe
NPWIOKEHUSIMA TEOPHH BBIYETOB; METOJAMH OIEPAI[HOHHOTO 7. PSIBI B KOMIIIEKCHOM OGNACTH.
WCYHCIICHUSI PEIICHUsT OOBIKHOBEHHBIX JH(D(hepeHIIaIbHBIX 8. Teopus BBIUCTOB U €& IPHUIOKCHHS
YPaBHEHHIT U X CHCTEM 9. IIpeobpazosanne Jlamnaca. OnepanOHHBIA METOT

pemenust quddepeHnranIbHbIX YpaBHEHUH

PA2 | Ymeer 1. O6wIkHOBEHHBIE UM (EpeHIMaTbHBIE YPABHEHUS Kontponbhas pabora
ompezeNATh THUII, HAaXOAUTh OOIlee M 4YacTHOE peIICHUe [IEPBOTO MOPSIIKA Was.
muddepeHIMaNBHBIX  ypaBHEHHMH M CHUCTEM  JIMHEHHBIX 2. O6bIKHOBeHHDBIE AH((EpPeHIHAIbHbIC YPABHCHHS TectupoBanue —
nmuddepeHmansHbpIX YpaBHEHUH c MOCTOSTHHBIMHU BBICILIMX TIOPSIAKOB H CHCTEMbI OObIKHOBEHHBIX HE3aBHCUMBIH
Ko3(h(pUIMEHTaMH; HCCIIEA0BaTh HA CXOAWMOCTb UHUCIIOBBIE b depeHIMaTbHbIX YpaBHeHHIT koHTposs [JOKO
PSZIBI; HAXOJMTh HHTEPBAIBI CXOIMMOCTH CTENEHHBIX PSMOB; | 1 VK(Y)-1.1 3. Unciosble psibl
pasmarate ¢yHKIMH B pag Teitmopa um @Dypbe; BHIIOIHATH 4. OYHKIHOHATBHBIE PAIBL.
JNEWCTBHS €  KOMIUICKCHBIMH  uuciaMd ¥ (yHkuusmu; | MLOOK(Y)-L.1. 5. Psiist Dypbe
nuddepeHIpPoBaTs M HHTETPUPOBATh PYHKIIUH KOMIUIEKCHOTO 7. PS/Ibl B KOMILIEKCHOM 0GNACTH.
HepeMEeHHOro; pasnarath QYHKIMH B psn JlopaHa, NpUMEHSTH 8. TeOpHsl BBIYCTOB U €68 IPHIOKCHUS
TCOPHUIO BBIYCTOB U1 HAXOXICHUA MHTCIPAJIOB; HAXOIUTH 9. IIpeobpazoBanue Jlamiaca. OnepannoHHBII METOX
n300pakeHHe 110 OPUTHHAITY U OPUTHUHAT 110 N300PaKEHHUIO; pemennst 1uddepeHINATbHBIX YPABHCHHIA
pemarts 3amady Komm mis nuddepeHnnanbHbIX ypaBHEHHH |
CHCTEM C ITOMOIIBIO ONIEPAIIMOHHOTO HCUHCIICHHUS

PIA 3 | 3uaer 1. O6wIkHOBEHHBIE UM (EpeHIMaTbHbIE YPABHEHUS Kontponbhas paGora
Kk1accudukanuo nuddepeHuaNbHbIX yPaBHEHUH, OCHOBHBIE [IEPBOTO MOPSIIKA Was.
MeTonbl perieHus AU epeHInalbHbIX YPaBHEHUH TEpPBOTO U 2. OGbIKHOBeHHBIC AH((epeHIHAIbHbIC YPABHCHHS TectupoBanue —
BBICIINX TIOPSAKOB M CHCTEM A depeHINaIbHBIX YPaBHEHUH; HLYRE)-1.1 BBICILIX TIOPSIIKOB M CHCTEMbI OObIKHOBEHHBIX HE3aBHCUMBIH
OCHOBHBIC TOHATHA TEOPHHM YHCIOBBIX M (DYHKIIMOHAJIBHBIX HLOTK(Y)-1.1. b depeHaTbHbIX ypaBHEHH I koHTpOsE [JOKO

psanoB; psanel  Teitmopa, Makiopena, ®ypbe; MHOHATHS
KOMIUIEKCHBIX YHCEJl, OCHOBHBIX (DYHKIHH KOMILIEKCHOTO
MEPEeMEHHOTO ¥ WX CBOHCTBa; nuddepeHpoBanne

HHTETpUpOBaHNe (YHKIUH KOMIUICKCHOTO TIEPEMEHHOTO;

3. Yucnossle psAabl
4. OYHKIUOHANBHBIE PSIBL.
5. Pagst dypre




nousiTust psga Jlopana, OCOOBIX TOYEK, BBIUETOB; MOHATHE
npeobpa3oBanus Jlamiaca u ero OCHOBHbIE CBOMCTBA; OCHOBHBIC
MPUIIOKEHUS] OTIEPALUOHHOTO UCYHUCIICHHS

7. Pspl B KOMIUIEKCHOM OOJIACTH.

8. Teopus BEIUETOB U €€ TPUIIOKEHUS

9. IIpeobpazosanue Jlamnaca. OnepanoOHHBIA METOT
penienus nudGepeHInaTbLHBIX YpaBHEHUIH

3. HIkauaa oneHuBaAHUA

[Topsimox opraHu3any OLIEHWBAHUS PE3YJbTaTOB OOy4YEHHUS B YHHUBEPCHUTETE PETIaMEHTHUPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OIICHHBaHUS pe3yabTaToB 00y4yeHus: B ToMCKOM monuTexHudeckoM yHuBepcutere (Crucrema olleHHBaHUsA)» (B JCHCTBYIONIEH pelakiun).
Hcnonb3yercst OamIbHO-pEHTHHIOBass CUCTEMa OIICHWBAaHUS pe3ylbTaToB oOyueHHs. MToroBas oreHka (TpaJuIMOHHAs W JIMTEpHAas) MO BUAAM
yueOHor pnestenbHOCTH (M3ydenue nucuumuiH, YWPC, HUPC, xypcoBoe mNpoeKTHpOBaHHE, MPAKTUKH) OMPEAENseTCS CYMMOH OallJIoB TIO
pe3yNbTaTaM TeKYIIEro KOHTPOJISI U TPOMEKYTOUHOM aTTecTaluu (MTOroBasi pedTHHTOBas OIleHKa - Makcumym 100 6amioB).

Pacnpe;[eneHHe OCHOBHBIX W OOIIOJHUTCIBHBIX Oa/ioB 3a OLCHOYHBIC MCPOIIPUATHUA TCKYIICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTeCTaliun
YCTAaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIINHBI.

Pexomenyemast mkaa Jijist OT/ICIBHBIX OIEHOYHBIX MEPONPHUATUH BXOIHOTO U TEKYIIETO KOHTPOJIS

% BBINOJIHEHHUS CooTBercTBHE
3alaHUA TPaAUMLIMOHHOI OLleHKe Ompene:entie oneHKu
90%+100% «OTIuIHO» OTiryHOE MOHUMAaHKE NMPeAMETa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIE YMEHUSI U BIIaJICHUE OTBITOM MIPAKTUUYECKON JAesITENbHOCTH,
HE0OXO0IMMBIE Pe3yNbTaThl 00yUIeHHs C(HOPMHUPOBAHBI, X KAYECTBO OIICHEHO KOJMYECTBOM OAJIIIOB, OJIM3KUM K MaKCUMAaJIbHOMY
70% - 89% «Xopor1o» JlocTaTo4HO MOJTHOE TOHMMAHUE MPEIMETA, XOPOIIUE 3HAHUS, YMCHHUS U OTBIT MPAKTHYCCKON IEATCILHOCTH, HCOOXOIUMBIC PE3yJIbTaThI
00y4aeHus c(hOpMHUPOBAHBI, KAYECTBO HU OAHOTO U3 HUX HE OI[CHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0aylIoB
55% - 69% «Y IOBIL» [Tpuemiiemoe MOHNMaHKE TIPEAMETA, YIOBICTBOPUTEIBHBIC 3HAHNS, YMEHHUS H OIIBIT IPAKTUIECKOH NesTeTbHOCTH, HEOOXOIMMEBIEC Pe3yIbTaThI
00yueHus chOPMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OI[CHEHO MUHHMAJIbHBIM KOJIHYECTBOM OAJIJIOB
0% - 54% «Heynosu.» PesynbTaTel 00ydeHust He COOTBETCTBYIOT MHHUMAIIBHO JJOCTATOYHBIM TPEOOBaHHUSIM
[IIxana qy1st OIEHOYHBIX MEPOTIPUATHI HK3aMeHa
% BBINIOJIHEHHU S JK3aMeH, CooTBeTcTBHE
3a/IaHuii DK3aMeHa 0asL1 TPaJUMLIMOHHOI OLleHKe Onpeneenne onenxu
90%+100% 18 =20 «OTIUIHO» OTiuyHOE MIOHUMAaHKE MPeAMeTa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIC YMEHUSI M BIIQJICHUE OTIHITOM MPAKTUIECKOU eI TEIbHOCTH,
HE00XO0IMMBIE Pe3yNbTaThl 00yIeHHs C(HOPMHPOBAHBI, X KAYECTBO OIICHEHO KOJMYECTBOM OAJIIIOB, OJIM3KUM K MaKCUMAaJIbHOMY
70% - 89% 14+17 «Xoporioy» JlocTaTo4HO MOJTHOE IOHUMaHUe TIPeMETa, XOPOIIINe 3HAHUS, YMEHUS U OIBIT MIPAKTHICCKON ASSITETLHOCTH, HEOOXOMMbBIS
pe3yIbTaThl 00ydeHNsT CHOPMHUPOBAHBI, KAYECTBO HU OJHOTO W3 HUX HE OIICHEHO MHHUMAJIBHBIM KOJIMIECTBOM 0aJIOB
55% - 69% 11+13 «Y 1OBIL» [MpuemaeMoe MOHUMaHUE MTPEAMETa, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHUS U ONBIT NPAKTHYECKOH AEATEIBHOCTH, HEOOX0IMMBbIC
[pe3yabTaThl 00y4YeHHs CHOPMUPOBAHEI, KAYECTBO HEKOTOPHIX U3 HUX OI[CHECHO MUHUMAJIBHBIM KOJIHYECTBOM OaJlIIOB




| 0% - 54% | 0+10 «Heynosu.»

Pe3yﬂLTaTI)I 06y‘leHI/I${ HC COOTBCTCTBYIOT MUHUMAJIbHO JOCTATOYHbIM Tp€60BaHI/I${M

4. IlepeyeHb THNOBBIX 3aJaHUI

OueHOYHbIe
MeponpusITHS

IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1. KonTponbx
ast pabota

BapuaHt N2 1

KoHTponbHana pabota no teme «AunddepeHumanbHble ypaBHeHUA 1 —To nopaaKka»

1. Onpeaenutb TMN N HaTK obLwMe peLleHUA AaHHbIX YPAaBHEHWIA:

1.

(y + ylnx)dx— (x — xy)dy =0.

2x

2

Y+ ——>y=

1+x

1+x

3

2

3. (0l+ iz)dx +(x2y— x—3)dy - 0.

y

y

2. HaiiTi yacTHbIE pelleHusl YpaBHEHHUI:

4. x' —y=xtg(y} y()=1.

S.

1)

X

eVdx =2y —xe”)dy, y(-1)=0.

KoHTponbHasa paboTa no teme «AudpdepeHumnanbHble ypaBHEHUA BbicLLero nopagKka u cuctembl Y»

y'=y+x.

1)

Onpeaenutb TMN U HaiATK 06 Me peLueHUA JAHHbIX YPaBHEHWIA:




OneHo4HbIe IIpuMepbl THHOBBIX KOHTPOILHBIX 32/1aHUI

MepONpPUSTHS

n ! e
2) y'-2y+y=—
X
II) Pemnth 3agauy Komm:
D w'+()=0. yD=1yD=1

2) Y-y =e*+2x. ¥0)=1)(0)=1.

dx _

=)
3) d‘;’ x(0) =15 y(0) =—

dt

YucuaoBble 1 QYHKIUMOHAJIbHBbIC PAILI

L. HccnenoBaTh Ha CXOIUMOCTD PSIIBL:

* 1 ©  (n+1)? 2 nl(n+1)!

R B e 3.zg,
nin+1—cos” na n=1(n+2)°3 i (2n)!
> n-1Y" (- 1)
4. Z : Z
3n+2 1 n’+5

11 Haiitu untepnain CXO,Z[I/IMOCTI/I psijia, ucciaenoBarTh p;m Ha KOHI[aX MHTepBaJa:

0.1)"x*" £ 3% (n+3)°

n=l1 n=1 (x+5)

I11. Paznoxuts B psin Telnopa, B OKPECTHOCTH TOUKH Xo, GYHKIHIO f(X):




OueHOYHbIE
MepOnpUsITHS

IIpuMephb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1) y=Inx, xp=1. 2) y=x2'sin5x, xy=0
3) y= 7 xy=0 4)y—1 xg=-1
T 42 0~ Y T 0~
1+ x—12x2 Ux
KonTponabnas padora Ne3 mo Teme « PyHKIIMH KOMIIJIEKCHOTO EPEMEHHOT0»
BAPUAHT Nel
Iv. a) HaiiTi Bce 3HAYCHUS KOPHS: V-2. Pesynprar BBIYMCICHHI IPEACTABUTH B aaredpandeckoi Gpopme.
0) IlpexncraBuTh B anredpanueckoit popme: (—1— i)4i .
V. a) Haiiti ko3 pUIIMEHT pacTsHKEHUS U YTOM ITIOBOPOTA B TOUKE Z, = | —1 Ipu 0TOOpakeHnH © = z?
0) IIpoBepuTs QyHKIHIO HA AHATUTHYHOCTD: () = (z*)2 Z.
VI Haiitn anammruueckyro dynkmuto  f(z) =U +iV mo wusBectHoit  jeiictBuTenbHOM YactH W 3HadeHuo f(z;):
Ux,y)=x"=3x%  f(i)=—i
VIL BbIYKCIUT HHTETPAIL: jzz Imzdz, rne L - orpesok npsivoii or Touku z; = 0, 1o Touku z, = 1—2i.
L
dz ;
VIII. BBIUHCITUT HHTETPAT: jﬁ ,roe L :|Z — 21| =1.
727 (z2-2i)

Konmponvnaa pavboma Ne3 no meme «Komnnekcnvie paovt. Boruemur»




OneHo4HbIe IIpuMepbl THHOBBIX KOHTPOILHBIX 32/1aHUI

MepONpPUSTHS
BAPHUAHT Nel

z
(z—1)(z° +2z-3)
©  cos(in) © (z+i+1)"
2. HaiiTu ¥ MOCTPOUTH 00JIACTH CXOAUMOCTH psifa: Z . " + . on
n=1(z+i+1)" n=0(2n+i)(4+3i)

B psit JlopaHa ¢ LCHTPOM B Z() = 1 B kombue | z—1 |> 4.

1. Pa3noxunTe QyHKLHIO f ( z ) =

3. Brruuciaute CJICAYIOIINEC UHTCTPAJIbIL:

zdz exp(l/z)+1d T cosmxdx
> 2 B j z C>I

2
co-4€ te 4= Z o X7 +4x+5

A)

KonTponbHas padora Ne3 mo Teme «OnepanuoHHOe HCYHCICHUE.)
BAPUAHT Nel

1. Pemmts mubdepenmmanshoe ypasierne  X43X = e > ecin x(O) =0.
2. C nomomupio GpopMynsl JIroamens HANTH pelleHIe yPaBHEHUS
x'"'=arctgt,
YIOBJIETBOPSIONIEE HAYAIBHBIM YCIOBHAM x(O) = x'(()) =0.
X+4y+2x=4t+1;

3. Pemwuts cucTeMy ypaBHEHUIH 3, x(O) = y(O) =0.
YH+x—y= Et




OueHOYHbIE
MepOnpUsITHS

IIpuMephb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

3.

IIlpuMep BapHaHTa MHANBUAYAJILHBIX 3aJJaHUM.




OneHoYHbIE
MEPONPHSITHS

Hpnmepu THIOBBIX KOHTPOJBbHBIX 3aJaHmnii

Juddeperunancble ypaBHeHUs U CUCTEMbI

1. Haitrn ofuiue pelenus ypasHeHuil nepBoro nopsjika

1
1

) y-2=
z  sin(y/z)
2) y +ycosz = cosz.

3) y'+‘y=r\/§.
e d

P ')
T cos’y

5) (32* 4 6zy®) dz + (62y + 4y*) dy = 0.

6) 24 +dy—z)y' =1

2. HaitTi yacTHEe pelleHis YpaBHeHuil

1) Vy*+1ldz =z ydy, y(1)=0.
2) (z—y)dx+(z+y)dy =0, y(l)=1.
3) zy' — 2y = 2", y(1)=0.
4) y'+ey=(1+z)e” y(0) = L.
3. HaiiTu peiterus ypaBHeHuil BLICLIEro NOPsAKa
Yol o = o2 — D o = o ¥ y[O) - U\
1) 2zy'y" = y* - L. )y =y'e, J(0)=1"

3)y"cosz = 1.

2+cos’z

cos’

5y +y=

Ny +2 +y=(122-10)e".
9) y" — dy" + 5y — 2y = (16 — 12z)e".

)22y +2y +y =0,

13) 422+ 5z = —8¢7" sin2t,

14) & — 6z + 25z = 9sindt — 24 cos 4¢,

4. Haitrun peiuenns JIMHeNHEIX cHCTeM

1 T =-8z+4y
)\ y=3c—1y

4)y" +y' = cosz.
6)y" +2¢' + =.re'+;
v+ +y pyrl

8) " — 3y’ = 2sin3z — cos 3.
10) y" +3y" + 2 = 1 - 2%,
12) 2% " — 6y = 12Inz.

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

%) T =6z + 5y z(0) =0
T ly=—x+2y "  y0)=1

T =5 _2, = 6 / 2
3){1 51—y 4){1 bz + 4y + 2

y=2r+y

y=—-a+10y-1"




OneHo4HbIe IIpuMepbl THHOBBIX KOHTPOILHBIX 32/1aHUI
MepONpPUSTHS

YucaoBble 1 PYHKIHOHAIbHLIE PAILI
1. I/ICCHGI[OBaTB Ha CXOAUMOCTDH 3HAKOIIOJOKUTCIIbHBIC prI[I:II

2 (2n-1)7°
2
) ,,Zl(Sn +1)-/n ) Ztg \/2n+
2 (n!)? < (n-1)" 1
3 4 i
);12::12" );12—:1["j 5"

2. MccnenoBaTh Ha CXOJUMOCTh 3HAKOYEPEAYIOIINECS PSIbI:

2) Z( 1) —an-i-?anl

n=1 2n n=1 7n+4

S M 4) Z( 1) ln2n(1+ 3]

3) 2D

n=l1 ! n=l1




OueHOYHbIE
MepOnpUsITHS

IIpuMephb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

3. Hantum MHTEepBaJlbl CXOOVMMOCTNM CTEIIEHHEIX pPAI0B:

o 3/ ©
1) z”T*f(x—S)” 2) 3 (-1)"n2¥" x"

n=1 1 n=1

4. Paznoxuts B psx Teitnopa no crenersm (X — X() dyHKuuu:

1) y=2;, Xp=-2 2) y=(l+x)e_2x, xp=0
x“+4x+7
arctgx’ 3
3) y=—53— x=0, 4) y=In(x+2)" x,=1.
5x

5. Vcnonb3ys pa3nokeHue MOABIHTErPATbHON (DYHKIIMM B CTENICHHOM psiji, BBIYMCIUTDh UHTETPAIbl ¢ TOYHOCTHIO
He menee 0,01:

1/8 1
1) j 1-x> dx 2) J'sinx3 dx
0 0

KomnuiekcHble yncaa u GyHKIUH

1. Jlausl uncna z; = —2\/§ +2i, zp =2-06i.

BremonHuTh nelicTBus B anredpandeckoii popme:

1) 3z, +52z5, 2) z-z,,  3) =L
22
2. Jlanbl uncna zy = 3\/§+3i, zy ==1+4i, z3=2-4i.

[TocTpouTh uMcia Ha KOMIUIEKCHOW IUIOCKOCTH M NEPEBECTH B TPUIOHOMETPUYECKYI0 M IIOKa3aTelbHYI (opMmy
3anucy. BBIMONMHNTG yKa3aHHBIE IEHCTBHS B MOKa3aTeIbHON (GopMe, pe3ysbTaThl MPEACTaBUTh B aJIreOpandeckoll U B
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MoKasareiapbHou hopme.
6 223
D (z)°, 2) 3z
22 + Z3
3. Manpi uncna zy = —1—1, z, =2+3i.

Bbruucnnth 3HaueHUs PyHKIUI:

1) Inz;, 2) €2, 3)cosz,.

Pe3ynbrarhl npencTaBuTh B anredpandeckoit popme.
4. OnpenenuTs U MOCTPOUTH Ha KOMIUIEKCHOM IUIOCKOCTH CEMENCTBA JIMHUH, 33JaHHBIX YPAaBHEHUSAMU:

D |z ¢ , 2) | z|=Csin(arg z).
arg z

5. Haiit MOZy/ b M apryMeHT Ipon3BoHOMN Gyrkiuy W= f(Z) B Touke z = Zp:
f@)=+4)e™,  zg=1+i
6. BoruncanTs MHTErpasbl:

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

(L)

2) J' (Rez+1Imz)dz, 20e L:ompezox [0,1+ 2i].
(L)

7. BeraucianTh, HCHONB3Yys HHTETpaIbHYIO popMyity Koru:




OneHo4HbIe IIpuMepbl THHOBBIX KOHTPOILHBIX 32/1aHUI

MeponpusiTHsl
5 D) [z[=0,5;
z5 -z
——dz, 20e L:42)|z+1|=1;
22(Z+1)2
(L) 3) |z|F2.

OnepanuoHHbIH METOA
1. Haiitu n3o0pakeHus cienyronmx GyHKITAN:

eat _ ebt
1) f(2)=cos™. 2) fO)y=——
2. Haiftu opuruHainsl QyHKIMA 10 3aJJaHHBIM N300payKEeHHSIM:
1 2
) F(p)=——F—— 2) F(P):%-
(p+D)(p+3) (p”+4H(p~+9)
3. Haiitu pemenue 3anaun Komm oneparimoOHHBIM METOJIOM:
1) 2x"+ 5x' = 2cost, x(0)=0, x'(0)=0.
2) x"+ 6x =12, x(0)=0, x'(0)=0.

3)x"—4x'+3x=5¢",  x(0)=0, x'(0)=0.

4. Pemmith ypaBHEHUS, UCTIONB3Ys hopmyiny Jlroamerns:

0, t<l1,
-2, 1<t<L2,
x"+16x= x(0)=0, x'(0)=0.
1, 2<t<3,
0, t>3,

5. Haiitu penieHue cUCTEM ONEpalluOHHBIM METOIOM:

x'=6x+2y x(0)=-1, 5 x'=4x-5y x(0)=3,
y'=2x+9y" »(0)=0. y'=x+2y  p0)=-1.
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MepOnpUsITHS
TectupoBa | Bompocsr:
HUE — 1. JIaHBI KOMILJIEKCHBIE YHCIIA
HE3aBUCUM | z, =1+2i u z,=3i
13071 - —
KOHTPOJTH (3mech z; M z, - KOMIUIEKCHO COINPSKEHHBIE YHCIIA)
[HOKO VY cTaHOBHUTE COOTBETCTBUE
(PT5 u JEeUCTBUE HAJl YUCIIAMHU:
PT6) 1. 2z +3z,
2. z-z,
3. z-z
4. 5.2
4
5. ()
pe3yabTaT ACUCTBUS HAJl YUCIIaMHU
1. 3i-6
2. 4i-3
3. 2-5i
4. —6-3i
5. 6+3i

2. JlaHbI KOMIUIEKCHBIC YHCTIa

T

if
z,=2e*

Sr
_i2r

— 6
z,="Te

a) ['maBHOE 3Ha4YeHME apryMeHTa POU3BEICHUS Z| * Z) PABHO

y4
0) I'maBHOE 3HAaUYEHHE apryMeHTa OTHOLIEHUS —- paBHO

Zy

(OtBeThI 1aTh B rpagycax)
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3.YcTaHOBUTE COOTBETCTBHE

3Ha4YeHHe QYHKIHMN

Dynxius 1. e(1+\/§-i)
1. 2exp 1+i5—7zj 2. e(i—+3)
6 3. e(x3-i-1)
2. 2exp 1+i27”j 4. e(3-i)
5.
3. 2exp|1-iZ
exp l6j
4. 2exp|1+iZ
exp +l3)
4.

Haiiti K0>()QUIMENT paCTHKEHHS M YTOJl TOBOPOTA B TOUKE Z() = I

nipu otobpaerun [ (Z) = Y +Inz

[Tpu BBOE 3HAUEHNUs k

JCCATBIX.

3HaueHus yriia moBOpOTa BBOJUTH B rpajaycax

3HAaYEHUS KOpHEN KBaJIPaTHBIX OKPYIJIATH 10

BsecTu nBa uncia
k=
o=

S.

Berauciuts uHTErpa I (Rez+Jmz)dz

(L)

z,=0

COAMHAIOIIAA TOYKH n

z, =1+2i

(L)~

npsiMasi JTUHUS,
, TIe

BBecTtn nBa uncina
_x =
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OTBeT MONYy4YHTh B BHIE KOMIUIEKCHOTO unciaa X + 1)

JIpoOHbIe 3HAUYEHUS BBOJUTH B BUJIE HECOKPATUMOM 1podu

4/9,-7/2
6.
Boeraucnuts uaTEerpan, ucnoiasdys Gopmyny Komm 1. —x/2
dz 2. -x

§> > 3. 7x/2

|z+2i]=2 +4 4. —mi/2
' 5. —1/2

KoHTyp 00X0AUTCsI B MOJIOKUTEILHOM HaIllPaBJICHUU.

7

BriGepute Bce GyHKIIMHM, KOTOPHIE MOTYT Int
CIIYKUTb OpUTHUHAJIaMU

>
|

m O Ow

<
|
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Y cTaHOBUTE COOTBETCTBUE OPUTHHAJIOB U 2 4 p
M300paKeHnH 1. F(p)= +—
p+3 p“+4
A f(t)= 2¢™ +4cos 2t o) 8
. . F(p)= +
B. f(t):3e3t+4s1n2t 2 (p) p+3 p2—4
C. f(t)=2e"" +4sh2t 4 4
/=2 . F(p)——t 4
D. f(t)=4e”" —4ch2t p-3 p -4
3 8
4. F(p)= +—
p=3 p°+4
9.
BeiOepure yYCIOBHO CXOASIIUICA s, MCIONB3YSl TNPHU3HAK 0 (_1)n+1 n?
Jleitbuuma 1. -
n=1 (Bn+ 2)2
2 0 (_l)l’l"rl n
D (D)
3 0 (_l)l’l"rl ‘n
. n=1 3n+2
4 0 (_I)I’H-l
© T 3n+2

10.
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Paznoxute QyHKIIIO f (x) = (1 n x)( x_2) B psifI

Maknopena.

1 I 1, 1;
X)=—X—=X +—X +...
1. f(x) 5¥ 35S

1 1 3, 5,
2. X)=—+—x+—x"+—x"+...
/) 2 4 8

16

11 3,5

3. f(X)=—2+ZX—§X2 +—X3 +...

16

11.

Wutepsan (1;3) sBisercs HHTEPBAIIOM CXOAUMOCTH PSIIOB

12.YcTaHOBHUTE COOTBETCTBHUE
dbyHKIIHSA

V4

e

f(Z)=m

CYIIIECTBEHHO 0Cc00as TOUKa

Z=00
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()
f@==—7 2=0

2 (z+4)
f(z):sin(ﬂj 7=-4i
z+4i
1

o7 .
f(Z)—m z=l

13

1

OYHKIMIO W = — pa3IoKWIU B OKPECTHOCTU TOUKH Zy=—i B CTCIICHHOH P
z
. 2 3
a,+a(z+i)+a,(z+i) +a,(z+i) +...

Vxkaxnte K03hOUIUEHTHI Pa3IOKEHHUST ag; a;; ap; &3
(IpoOHBIE OTBETHI BBOANUTE OOBIKHOBEHHOM HECOKpATHUMOM IPpoOKI0 O3 MpobeoB, eciu KodhGUIUEHT
MHUMBIH, i — IEPBI MHOXKUTEJI)

14.

16.Peruts 3anauy Ko onepannoHHbIM 2( _3
METO x(t)=—\e " —-1)-
I0OM 9

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

15.
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Bei6epute cxonsmuiics psi, UCIOIb3Ys MPU3HAK CPABHEHHUS 0 1
L.
n=1vn+2
< 1

T
n:l%\ln‘i‘z

& 1
3.

21
4.

n=1 3n+5

16.1/13 ypaBHeHI/Iﬁ BBICHICTO HOpﬂ,Z[Ka BBI6paTB ypaBHeHI/IH, I[OHYCKaIOH.[I/IC IIOHMIKCHHUC nopsu:[Ka C IOMOIIBIO 3aMEHBI
y'=p(»):y'=p',p
n 2 1)
y'+——(")’=0
-y
2yy"-2yy'Iny=(y")’
y'+2y'+y=e"

. 4 .
y"sin” x =sin2x

A

" 25y =
Y Y sin’ 5x

17. Yacthoe pemenne y * HEOTHOPOHOTO JIMHEITHOTO y*¥=(Ax+ B)- e’ . x2
y*=(Ax+B)-e* -x

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

ypaBHEHHUS

y'-3y'+2y =x-e*

HUMCECT BU

s b=

y*=Ax-e”
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DOK3aMeH

IIpuMmepsl 3anaHnil HA DK3aMEH
IK3aMeHAllHOHHbIH Omier 1

1. Crenennsle psansl. Teopema Abens.Haxoxaenue nHTepBaia CXOAUMOCTH CTETIEHHOTO psAa.
2. llpeobpazoBanue Jlamnaca. Opurunains! 1 n300paxeHus. OCHOBHBIE CBOMCTBA ONEPALIMOHHOTO METOAA
Y _ 4.4 _
3. Pemmts 3anaqy Komm y'-—==4x", y()=1
X
2 " " __
4. Pemmts ypaBHEHHE (1 TX )y T Y = 0
& 1
o n
5. Hccnenosats Ha cxoanmocts unciosoii pan Y (—1) :
= (2n+5)In(2n +5)
o0 9I’l
6. OmpenenuTs HHTEPBAJ CXOAUMOCTH (PYHKIIMOHAIBHOTO psia Z (—l)n _—.
n n
n=1 57 (x=2)
_ 2 -/z
7. Pasnoxuts B pan Jlopana GpyHKIMIO f (Z) (Z 3) e [0 CTencHsM 2
2
Beruncnours ln(_\/g + Z)
9. Haiitu xodQQuUUEHT pacTskeHWs —IIOCKocTH Z = X+1y B Touke Z, =2i—3 mpu
f(z)=(7i+2)In(22)
. . 2z+3i
10. Haiftu yroa noBopota Iockoct Z = X + [y BTouke Zy = | npu orobpaxennn f(z) =— 4
1z +

11. M3006pa3uth 00:1acTh, 33aHHYIO0 HEPAaBEHCTBAMHU

|z—i|<3, |z+1]21, Sx/6<argz<5r/4.

OTOOpaKCHHUH
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eiz
12. BpraucanTs HHTErpai q‘) —dz

3
|z+2=1,5 (z+7)

13. Haiitu n3o0paxenue 1 GpyHKIMH f(t)=t-ch3t-sin2t

TeopeTuyeckre BOOPOCHI ISl HOATOTOBKH K 9K3aMEHY

JAnddepenunaibHble ypaBHEeHHUS U CHCTEMbI

Kaxue oOpikHOBeHHBIE MU(dEepeHITHaIbHBIE YPAaBHEHHS IEPBOTO MOPSIKA HA3bIBAIOTCS YPABHEHHUSIMH C Pa3feiEHHBIMU U C
pasnensonuMucs nepeMeHasIMu? Kak orm permarorcs?
Kakue oObikHOBeHHBIE mudepeHInaIbHble YpPaBHCHUS TIEPBOTO TOPSAKA HA3BIBAIOTCS OAHOpoAHBIMH? Kak oHuM
pemarores?
Kaxkue oObikHOBEHHBIC MU (hepeHIIHANBHBIC YPaBHEHHSI TICPBOTO MOPsAKA Ha3bIBAOTCS JInHEHHBIMU? [lepeunciute MeTOAbI
perieHus
Kaxk pemraercs ypasaenue bepraymm?
Kakne oObIkHOBeHHBIC au((depeHIaIbHble ypaBHEHUS IEPBOTO TOPSIKA HA3BIBAIOTCS YPABHEHUSIMH B TOJHBIX
muddepennnanax? Kak onu perrarores?
Uro rtakoe 3amaya Komm mnsi oOBIKHOBEHHBIX AM(QepeHINATBLHBIX ypaBHEHUI BeICIIUX MOpsakoB? Korma ona mmeer
€IMHCTBEHHOE pelieHue?
[lepeuncnure OCHOBHBIE THIBI OOBIKHOBEHHBIX au((epeHIManbHBIX YpaBHEHUH BBICIIUX TOPSIKOB, JTOMYCKAIOIINX
MTOHIKEHUE TTOPSIKA.
Maiite ompenenenue nuHerHOro auddepeHIManbHBIE ypaBHECHHS N - ro mopsaka. IlepedncinTe OCHOBHBIE CBOWCTBA
YACTHBIX PEIICHUH OTHOPOIHOTO YPABHEHHSI.
ChopMymupyiiTe TeOpeMBbI O BpOHCKHAHE.
ChopMymupyiiTe TEOpEMY 0 CTPYKType OOIIEro pemeHns HeoJHOPOIHOTO JIMHEHHOTO Aud depeHITnaNbHbIC YPaBHCHUS
B uem cocrour meron JlarpaHka OTBICKaHHS YAaCTHOTO PEHICHUS HEOJIHOPOJHOTO JHHEHHOro anddepeHIHanbHbIe
ypaBHEHUS?
Cxema mocTpoeHus: (QyHIaMEHTAILHOW CUCTEMbI PEIICHHN OJHOPOJHOTrO JMHEHHOTO MudepeHInaNbHbIC YpaBHEHUS C
MTOCTOSIHHBIMU KO3 PHUIHEHTaMU
[lepeuncnure METOABI OTHICKAHHS YACTHBIX PEIICHUH HEOIHOPOJHOTO JHHEHHOro auddepeHIranbHble ypaBHEHUS C
MMOCTOSTHHBIMU KO3 (DUITMEHTaMH
Jlaiite  ompenelieHHe HOPMAJbHOM CHCTEMBI OOBIKHOBCHHBIX JIu((epeHUUANbHBIX YPaBHEHHH N-TO  IOPS/IKA.
Chopmymmpyiite 3amaqy Komm st Takoi CHCTEMEL.

W3noxkuTe METOMBI MCKIIOUEHUS U XapaKTEPUCTHUECKOTO ypPAaBHEHHS OTHICKAHUS OOIIETO PEIICHUS CHUCTEMBI
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JTUHEHHBIX OJTHOPOIHBIX YPAaBHEHHUHU C TIOCTOSHHBIMH KO3 HUIIHEHTaMU.

Yuciosbie U pyHKIUNOHAIBbHBIE psiibl. Psiabl @ypbe
[onsTHE YKCIOBOTO psia, ero cyMMbl. HeoOxoaumMeblii IpU3HAK CXOAMMOCTH.
CBoiicTBa CXOASIIUXCS PSIIOB.
CpaBHUTENBHBIA IPU3HAK CXOJUMOCTH 3HAKOIOIOKUTENBHBIX PSIIOB. DTAJIOHHBIE PSbL.
[puznak H'anam6bepa. s KaKuX BHIOB YHCIOBBIX PSIOB OH 3 GeKTHBEH?
Panukanbusiit mpusHak Komu. JIns kakux BUOB YUCIOBBIX PSIIOB OH MPUMEHSETCA?
WuTerpansueiii npusHak Kommu-Maknopena. B kakux ciydasx ero ciaenyet NpUMEHSTh?
[Ipuznak JleitOHMIa cXOAMMOCTH 3HAKOUYEpeAyIOmUXCs psanoB. Kak MpoBOAMTCS OLEHKAa CyMMBI M OCTAaTKa TAaKOro psaa?
[TonsiTHe aGCONMIOTHON U YCIIOBHON CXOJUMOCTH.
[oHsATHE (QYHKIIMOHATBLHOTO psifia U OOJIACTH €ro CXOMUMOCTH. PaBHOMepHas M aOCONOTHas cXoamMmocTh? CBOHCTBa
PaBHOMEPHO U a0COTIOTHO CXOASIIUXCS PSIIOB.
ITonstre crenennoro psga. Teopema Aberns.
WHTepBan u paanyc cXOOUMOCTH CTENEHHOTo paaa. CriocoObl HAaX0XKIEHUSI HHTEPBAJIIOB CXOIUMOCTH.
Psnpr Teiinopa u MakiopeHa [uis JaHHON (YHKIMU. Y CIOBHS pasioxkeHus GpyHkuuu B psag Teitmopa. CxeMa mocTpoeHuUst
psana Teitmopa (MakiopeHa).
Psanel Maknopena aisi HEKOTOPBIX 3J€MEHTAapHBIX (YHKUWH, WHTEpPBaIbl MX CXOAUMOCTH. lcmonb3oBaHume TOTOBBIX
Pa3oKEeHU AJIs MONIyYeHHsT pas3ioKeHus B psa MaknopeHna 6ornee cioxHbIX pyHkumid. [IpuMeHeHrne cTeNeHHBIX PsIOB B
MPUOIMKEHHBIX BBIYHCICHHUSAX.
[MonsTHe Tprronomerpuieckoro psjaa. @opmynsl Oypee s HaxoxIeHHS KO3QPHUITUEHTOB psiaa (PYHKIUS TepruoandecKas
M 3aJlaHHas Ha HUHTCPBAJIC [—TC; TC] ).

Teopema [lupuxie 00 yCiaoBHsIX pasiokeHus GyHknnn B psag Oypoe.
dopmyisl Dypbe IS YSTHBIX U HEYCTHBIX ()YHKIIHH,

®opmysbl Dypbe a1 Ciydas pasnoxKeHus yHKIMH, 3a1aHHOM B pon3BonsHoM uureppane [—/; /].
Paznoxenue B psn Oypre HENEpHOINUECKUX PYHKIHH.

KoMiuiexkcHble unciaa u pyHkuuu. Teopusi BbIYETOB
TToHsITHE KOMIUICKCHOTO YHCJIa, €T0 ACHCTBUTEIIFHOM 1 MHUMOM YacTH.
Anrebpandeckas (opma 3aIiucl KOMIUIEKCHOTO Yuciia. Kakve KOMIIeKCHBIC YHCciia HA3bIBAIOTCSl PABHBIMH, KOMILIECKCHO -
COTIPSDKCHHBIMU ?
Apudmernueckue NSHCTBUS HAJl KOMILICKCHBIMU YHCIaMH, 3alTUCAaHHBIMU B alnreOpandeckoi ¢opme.
I'eomeTpuyeckoe mpeacTaBiICHUE KOMIUIEKCHOIO YHUCJA, KOMIUICKCHAs IIOCKOCTb. MOAyNb M apryMeHT KOMILIEKCHOTO
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YHCcIa.

TpuHOHOMETpHUUECKas W TMOKa3areibHas (opMa 3amucu KOMIUIEKCHBIX uwmcen. Ilepexom u3 omHOW (opMbl 3ammcu
KOMIUIEKCHOTO YHCIIa K JPYTOM.

Bo3sBenenue B cTeneHb U U3BJICUCHUE KOPHS U3 KOMILUIEKCHOTO yncna. @opmynsl Myaspa.

[MonsTre hyHKIMM KOMIUIEKCHOTO TIepeMeHHOTO0. [Ipenen u HenpepbhIBHOCTD (DYHKITUH.

[TokasarenpHas, JorapugmMudecKas, TPUTOHOMETPUUYECKUE, TUIIEPOOTHUECKUE U 00paTHBIC TPUTOHOMETpUIEeCKUe (DyHKIIUU
KOMILJIEKCHOT'O TIEPEMEHHOT 0.

JudbdepeHunpoBanue GyHKIMN KOMILICKCHOTO miepeMeHHoro. Ycimopus Kormu-Pumana.

ComnpsikeHHbIe TapMOHUYECKUE (DYHKIINH.

[onsaTHe aHanmuTHYECKOW (YHKIMH KOMIUIEKCHOTO TMEepeMEeHHOro B obOiactu. HeoOXoaumble M JTOCTATOYHBIC YCIOBHUS
AHATUTUIHOCTH.

'eomeTpryeckuii CMBICT MOJTYJISl H pTYMEHTA IPOU3BOIHON (YHKIIUH KOMILIEKCHOTO ITEPEMEHHOTO.

[MonsTHE MHTErpaNa OT PYHKIMHA KOMIIEKCHOTO MEPEMEHHOT0 M €r0 OCHOBHBIE CBOICTBA. BBIUMCIICHIE HHTETPAIOB.
Wurerpanbhas Teopema Komm. Muarerpaisaas Gopmyina Kou u ee cieacteust.

UucioBsie ¥ QYHKIIMOHATIBHBIC PSJIbI ¢ KOMITJICKCHBIMU YWICHAMH.

Crenennnlie psaapl. Teopema Abens. Psan Teiimopa. Teopema o pa3inokeHUN aHATHTHYSCKON GyHKIUK B psia Teiimopa.

Psner Jlopana, ompenencaue. Teopema JlopaHa o pa3jioKEHUH aHAIMTUYECKOH (YHKIMH B Kosiblie B psa. IloHsrue
AHATUTUYECKOTO TIPOIOIDKEHHS.

OcoObie TOYKM WM WX Kiaccudukanus. Beraer QyHKIMKM B M30IMPOBaHHOW 0C000H Touke. DOPMyINbI A BBIYMCICHUS
BBIYCTOB.

OcHoOBHas TeOpeMa O BBIUCTAX.

[IpuMmeHeHre BBIYETOB K BEIYMCICHHIO ONPEAETIEHHBIX HHTETPAJIOB

OnepaunoHHbIH MeTO
Jlaiite ompenenenne upeodOpasoBanmst Jlarumraca. Kakas ¢yHKOHMS MOXET CIyKuTh opuruHanoM? YTo Ha3bIBaeTCs
n3o0paxenueM QyHkuuu no Jlammaccy?
3anuiuTe TabnuIly n300pakeHnH HanboJlee YacTo UCIIONIb3YEeMbIX 3JIEMEHTapHBIX (YHKLUH.
CdhopmynupyiiTe U 3aIUIINTE CBOUCTBO JIMHEHHOCTH. Kak OHO MCTIONB3yeTcs 1i1sl HAX0XKICHHS H300PaKEHUS 110 OPUTHHAILY
1 Ha000opoT?
CohopmynupyiiTe u 3anummre cBoiicTBa auddepeHIMpoBaHms H300paKeHHs U OpuUTHHANIA. Kak OHHM WCTIONB3YIOTCS IS
HaXOXKICHUS N300paKeHUS 110 OPUTHHATY U HA0060pOT?
ChopmynupyliTe ¥ 3alMIIUTe CBONHCTBA WHTETPUPOBAHMS H300paKeHHS W OpUTHHANA. Kak OHM HCHONB3YHOTCS JUIS
HaXO0KACHUS N300pakeHHs TI0 OPUTHHATY B Ha000poT?
ChopmynupyliTe ¥ 3amMIIUTe CBOWCTBA 3ama3iblBaHUS W CMeENIeHWs. Kak OHM WCHONB3YIOTCS JUIS HaXOXKICHUS
n300paXeHuUsl 0 OPUTHHAITY U Ha000poT?




OueHOYHbIE
MepOnpUsITHS

IIpuMephb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Maiite nmonstue cBepTku QyHKIui. Kak 3anuceiBacTcs n3oopaxenue cBepTku? Kak MOXXHO HCIOIBb30BaTh (HOPMYJTy CBEPTKH
JUTSL. HAXOXKICHUS N300paKeHHUS 110 OPUTHHAITY ¥ HA000pOoT?

Uznoxwure cxeMy HaX0KJCHUS] YaCTHOTO PEUICHUS IMHEWHBIX M depeHIInaTbHBIX YPaBHEHHUH OMEPAIMOHHBIM METOJIOM.
Uznoxure cxeMy HaxXOXKICHHS YACTHOTO PEIICHHS CHUCTEM IJHMHEHHBIX IU(PHEepeHIMATBHBIX YPaBHEHUH OIepaliHOHHBIM
METOJIOM.

3anmummurte u nosicaute Gopmyiy roamens.

IMonarue Gynkuuit Xapucaiina (MN-¢pynkuus) u Jlupaka (5 -pyHKIHA).

S. Meroanuyeckue yKa3aHus 110 poueaype OueHNBAHUA

OneHoOYHBbIE MEPONPHIITUS

TIpouenypa npoBeaeHusi OLEHOYHOI0 MEPONIPUSITHS M HE0OX0IMMBbIE METOAMYECKHE YKA3AHUS

1.

KonrponsHas pabora

B cemecTpe CTyOeHTH BBINIONHAIOT 5 KOHTPOJBHBIX pabOT, COAEp)KaHWE KOTOPHIX OXBATHIBAET BCE pa3feiibl
IUCIUIUTHHBL  KaxXnoMy CTyAeHTy BbIJacTcsi CBOM BapuaHT. KOHTpPOJIBHBIE pa0OThI TMPOBOASTCS B  Yachl
MPAKTUYECKUX 3aHATUH. 32 KOKIYI0 KOHTPOJBHYIO PabOTy MaKCHMaJIbHBIH Qa1 OMpEICNeTCS B COOTBETCTBHE C
PEUTHHT-IITIAHOM JTUCIUTUIAHBL.

Kputepun onenku 3axanus:

Banel 32 KOHTPONBHYIO PA0OTY MOTYYAIOTCS YMHOKEHHEM MaKCHUMAIILHOTO Oaia, peIyCMOTPEHHOTO 32 Hee B
COOTBETCTBHE C PEUTHHT- IJIAHOM, Ha JIOJI0 BEPHO BBHIMTOJHEHHBIX 3a/IaHMUH.

W3

B cemectpe ctynents! BeimonsstoT 5 M3 mo BceM pazaenaM mporpaMmbl JUCIUIUIMHEL. Y KaKJIOro CTYICHTa B
rpynme cBoit Bapuant M/13, Homep BapuaHTa COOTBETCTBYET HOPSAIKOBOMY HOMEPY CTY/ICHTA B CIIUCOYHOM COCTAaBE
TPYIIIIEL.

W13 pa3melieHsl B 3IEKTPOHHOM KYpCe IO JUCIUIUIMHE.

Pemenwne kaxmoro 3aganus J0HKHO OBITH TOJIPOOHBIM, C BKIFOUCHHEM MTPOMEKYTOUHBIX PACUETOB, PACCYKICHHUIA,
MOSICHEHUIA, C yKa3aHUEM KCIIOJIb30BAaHHBIX METOIOB U (hopMyJ1. 3aJaHNe BHICBLUIAETCS OTACIBHBIM (aiiiom,
ykasbiBaetcss PO, rpynma.




OneHoYHbIE MEPONPHSITUS

IIpouenypa npoBeaeHNsi OLEHOYHOI0 MEPONIPUSITUS M HEOOX0IUMbIE METOAMYECKHE YKA3AHUSA

Kputepun onennBanus
3aaHue CUUTAETCS 3aYTEHHBIM, €CJIM BBIIOJIHEHO O0JIee I0JIOBUHBI 3a7jaHui
Ecnu 3amanne He 3a4TeHO, paboTa BO3BpalIaeTCs CTYCHTY Ha 10paboOTKYy.

CryneHTsl MOTYT UCTIPABJISTh HEBEPHO PEIICHHBIE 3aIaHUS U CJ]aBaTh Ha TIOBTOPHYIO MpoBepKy. [IpemogaBarens
MOJKET y4eCTh UCIIPABIICHHUS ¥ JJOOABUTH OAJIIIBI K MPEIBIIYIIAM

TectupoBaHue — HE3aBUCUMBII
koHTpoias [TOKO

B cemectpe crymeHTsl mpoxomsT aBa pyoOexHbix TectupoBaHusi (PT5 m PT6) Bo Bpems koH(epeHL-HeAenu B
cepelMHE W KOHIIE TEKYLIero ceMecTpa corjiacHo pacmucanuio. PyOexxnoe tectupoBanue (PT) mpoBomgutcs B
KoMITbIOTepHOU (hopme B on-line pexxnme. [IpomomkurensHOCTh TecTHpoBaHusI — 90 MuHyT 0€3 mepepsiBa. OTCUET
BPEMEHH HauWMHAETCsl ¢ MOMEHTa Bxoja cTyaeHTa B Tecr. MHCTpykTaxx, NpeaIIeCTBYIOIIMNA TECTUPOBAHHIO, HE
BXOJIUT B YKa3aHHOE BpeMs. CTyAEHT MOKET 3aKOHUUTH BBITIOJHEHNE TecTa 0 UCTEUEHHs OTBEAEHHOTO BPEMEHH.
PT HameneHo Ha HE3aBUCHUMYIO OOBCKTHBHYIO OLICHKY 3HAHHM, YMEHHI W BaJCHUH, MOJYUYCHHBIX CTYACHTAMH 3a
OIpeieIeHHbII TPOMEKYTOK 00yUeHHUS.

Kaxnpiii BapranT OuseTta MOJETUPYETCs KOMIBIOTEPOM IO 33JaHHBIM pa3lienaM XUMHUH U COmepkuT 20 3amaHuil.
CTyIeHTBl BHOCST OTBETHI B KOMIIBIOTEP, HO BCE pELICHUS M MOSCHEHUs MpoBoAsAT Ha Oymare. [lo okoHuaHWH
TECTUPOBAHMS IIPETIONIABATENI0 BBIIACTCS MAaTpPHLA OTBETOB M CYMMAapHBIH peHTHHr 3a TecT. OOCyxIeHne
Pe3yIbTaTOB TECTUPOBAHUS MMPOBOIUTCS HA KOHCYJIBTALNH.

Kpurepun oneHkn 01HOTO 3aaHNs:

® 32 KaKJ0€ IMPaBHIBHO BBIMIOJIHEHHOE 3aJaHNE BBICTABIsIETCS | TECTOBBII Oas;
3a HENPaBHJIHHO BBIIIOJHEHHOE WJIM HEBBINTOJIHEHHOE 3a/1aHKE BhIcTaBisieTcs 0 6asios;
e I 3aJaHUi ¢ BEIOOPOM HECKOJIBKUX NPABIWIIBHBIX OTBETOB, 33JJaHUH Ha COOTBETCTBHE M YCTAHOBJICHHE
[10CJIEI0BAaTEIbHOCTH PEAyCMOTPEHO YaCTUYHOE OLICHUBAHHUE.
MaxkcuManbHBI CyMMapHbIi TecToBbIN Oam 3a kaxnoe PT cocrasisier 15 6annos.
3a 2 meme:mm no PT cCTymeHTBI MOTYT O3HAKOMHTCS C IEMOHCTPALMOHHBIM BapHaHTOM OwWiieTa, KOTOPBIH
pacmoyiaraeTcsi Ha caire http:/exam.tpu.ru B pasgene «MeponpusATHS», W MOXET OBITh BBITIOTHEH KaXKIbIM
CTYACHTOM HEOTPaHWYEHHOE YHCIIO Pas3.

DK3aMeH.

DK3aMeH OCYIIECTBIISETCS B COOTBETCTBUH ¢ [107105%keHHEM O TTPOBEICHUH TEKYIIETO KOHTPOJIS U
npoMexxyTouHoit arrectauuu TITY Ha sk3aMeHe CTyJeHTY BBIIAIOTCS OUIICTHI, BKITFOYAIOIINE TEOPETUICCKHE
BOIIPOCHI U MPaKTHIECKHE 3a1anus. [Ipernogasareiib, IPOBEPUB paboTy, B XOJI€ YCTHOM OECEIbl CO CTYICHTOM MOKET




OneHoYHbIE MEPONPHSITUS IIponenypa npoBeeHUsI OLEHOYHOI'0 MePONPHATHS H He00X01MMble MeTOINYeCKHE YKA3aHUS

3aJaBaTh BOIIPOCHI 10 CAMOMY OMJIETY, a TaKXKe JOMOJHUTENFHBIE BOMPOCHI [0 TEOPUH U NpakTUKe. B utore cryneHt
HabupaeT UTOrOBBIN OaJ 32 9K3aMeH, MakcUMaiIbHO 20 6aoB. OueHka 3a TUCHUIUIMHY (OPMUPYETCs KaK UTOTOBast
3a paboTy B CEMECTPE U 3K3aMEH B COOTBETCTBHUE C MIPUHATON IIKAJION OLIEHUBAHMUA.

CryneHTsl, He cAaBIINe YK3aMeH B CECCHOHHBIN MEPHO/, MOTYT NEpecAaTh €ro B IepHOIbI THKBUAAINN
3aJJ0JKEHHOCTEN B COOTBETCTBUE C JIEUCTBYIOIIEN MPOIIEAYPOH.

B cootBercTBum ¢ mpukazamu ot 25.07.2018 r. Ne58/o1 OO0 yTBep:kIeHUH U BBEACHUU B JICHCTBHE
«CucreMbl OLICHUBAHUS PE3YNIHTATOB 00yueHUsI B TOMCKOM MOJUTEXHUYECKOM YHUBepcuTeTe» U Ne59/ox
OO yTBepKIeHUU U BBEICHUH B JieiicTBUE HOBOW penakiuu «llonoxeHus: o mpoBeIeHNH TEKYIETo
KOHTPOJISI ¥ POMEXKYTOUHOM artectaniuu B TITY» sk3amen 1o ¢pu3nke mpoBOIUTCS B YCTHOU (popme.
CryneHTy BbIAAeTCS SK3aMEHAIIMOHHBIA OWIIET, COAepKAIIUNA TEOPETUIECKIE BOMTPOCHI, KAYECTBEHHBIC U
KOJIMYECTBEHHBIE 3aaun. KaxpIii Bompoc Omiera oreHuBaThes 6amnom (Bcero mo ouiety 20 6amios).
DK3aMeH MPOXOANT B YCTHOH dopMe.

CornacHo mIKanbel OLEHUBAHUS PE3YJIbTATOB

18-20 6aﬂHOB (OTHI/ILIHO) - BCECTOPOHHUE 3HAHUSA, OTIIMYHBIC YMCHUA U BJIaICHUC ONIBITOM HpaKTquCKOﬁ JACATCIBbHOCTH,
HEOOXOANMBIE PE3YNIbTaThl 00y4eHHs CPOPMHUPOBAHBI;

14-17 6anoB (X0poLIO) - JOCTATOYHO IOJIHOE IOHUMAaHUE MPEAMETa, XOPOIIUE 3HAHUS, yMEHHS U OIIBIT IPaKTHYECKON
JIeSITEJIbHOCTH, HEOOXOAMMBIE Pe3yIIbTaThl 00y4eHHs COPMUPOBAHbI;

11-13 6amoB (yIOBIETBOPUTEIBHO) - TpreMieMOe MOHUMAHHUE MPEAMETa, YI0BIECTBOPUTEILHBIE 3HAHUS, YMEHHS U
OTIBIT TIPAKTHYECKOH IEATETHHOCTH, HEOOXOAUMBIE PE3YIIbTAaThl 00yUeHUs C(POPMHUPOBAHEL,

0-10 6ammoB (HEYAOBIETBOPUTEIBHO) - pe3y/bTaThl 00yueH s He COOTBETCTBYIOT MUHMMAJIBHO JOCTATOUHBIM
TpeOOBaHUSM.

Pe3ynbTarhl mpoMeKyTOYHOM aTTecTauu OPOPMITSIFOTCS BEIOMOCTBIO i BHOCSTCSI B 3a4ETHYIO KHIDKKY

00ydJaronierocs..




