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1. Poan JUCHHUILINHBI «MaTeMaTuka 3» B (l)OpMHpOBaHHI/I KOMIIeTeHIIMii BBIITYCKHHUKA:

OneMenT 06pa- Cemectp CocrapJasiioniue pe3yjibTaTOB 0CBOCHHUSA (IeCKPUNITOPbI KOMIIETEHIIUM)
30BaTEIbHON Koa xomre-
IPOrpPamMMBbl HaumenoBanue kom-
(oucuumIuHa, LG HeTeHIUH Kox HaumenoBanne
IpaKTUKa,
TUA)
YK(VY)-1.B1 Biiageet onbITOM NpUMEHEHHS 3aKOHOB €CTECTBEHHBIX
HayK U MaT€MaTUYeCKUX METOA0B U MOJENEH s pe-
Crocoboen OCYIECTB- MEeHHA 3aga4 TCOPECTUUCCKOTO U IMTPUKIIAAHOI'0O XapaK-
JIATh IIOUCK, KpUTHYE- Tepa
CKUIl aHaJIM3 U CHHTE3 YK(V)-1.V1 YMeer pemars 3a71a4d TEOPETUUECKOTO U MPUKIIATHOTO
YK(V)-1 uHpopManuu, Mpume- XapakTepa
HATh CHUCTEMHBIN TIO- YK(V)-1.31 3HaeT 3aKOHbBI €CTECTBEHHBIX HAYK U MaTEMAaTUUYECKUE
3 XOJ JJIA PEUICHUs TIo- METO/Ibl TEOPETUUYECKOI0 XapaKkTepa
Maremaruka 3 CTABJICHHBIX 3a1a4
Brageer maTeMaTHyeckuM anmapaToM KOMILIEKCHOTO
U OTIEePaIIMOHHOTO UCYUCIICHU, AU PepeHIInaTbHBIMU
OIIK(VY)-1.B4 YPAaBHEHUSAMHU U PAJIaMU ISl IPOBEJICHUS TEOPETHYE-
Cnoco6en ucnons3o- CKOT'O UCCIIEZIOBAHUS U MOJICTHPOBAHUS (PUBNUECKUX U
BaTb OCHOBHBIC 3aKO- XAMHUYECKHX MPOLIECCOB U SIBJICHUH, a TaK¥Ke, JIJIs pe-
HOMEPHOCTH, JIEHUCTBY- IIeHHsI MPoQecCHOHANBHBIX 33]a4
IOIIHE B IIPOLECCE 13- OIIK(Y)-1.V5 Ymeet pemate 0ObIKHOBEHHBIE Au(depeHInaIbHbIe
OIK(Y)-1 FOTOBJICHHS IPOIYKIIMA YPaBHEHUS M MX CUCTEMBI, IPUMEHSTH arapar rapMo-
TpeOyeMOro KayecTsa, HUYECKOTO U KOMIUJIEKCHOT'O aHaJM3a IIPU PEIICHUU
3a/IaHHOTO KOJIMYECTBA CTaH/IAPTHBIX 33134
MPU HAMMEHBIITUX 3a-
Tparax 3HaAEeT OCHOBHBIE ONPEEICHUS U OHITHS TEOPUU
OTK(Y)-1.34 muddepeHIMaNbHBIX ypaBHEHUH, pAI0B, QYHKIUU

KOMIIJICKCHOT'O IIEPEMCHHOTO U OIICPANMOHHOT'O UCHUC-
JICHUA




2. IToka3zaTesu U MeTOALI OLICHUBAHUS

Il1anupyeMble pe3yIbTaThl 00yYEeHHs 10 TUCHHILINHE

Kon xonTposmpy-

HaumeHoBanue pasjgeia THCHUIITHHBI

MeToabl OLIEHUBAHUS

Kon HaumenoBanue €MOii KOMIIeTeH- (O eHOYHBIEC MEPONPHUATHS)
nuu (MM ee 4a-
CTH)
P 1 | Brmaneer 1. O6biKHOBEHHBIE TU(dEepeHITHATBHBIC KoHTponbHas pa-

METO/IAMH PeLIeHHUs] OOBIKHOBEHHBIX MG (epeHIInaTbHbIX YPaBHEHHUS TIEPBOTO MOPSAKA 6oTa
ypaBHEHHU#t 1-ro U BBICIIETO MOPSAKOB U cUcTeM AU depeHiu-
ATBHBIX ypaBHEHHI 2. O6bIKHOBEHHBIC TU(DPepeHIIMATIbHBIC 3.
METO/IaMHU HCCIIEA0BAHUS CXOIUMOCTH PAJOB, Pa3/I0KEeHUs YPaBHCHHA BBICIINX MOPAIKOB U CUCTCMBbI Tecruposanue —
(YHKIWH B CTENICHHBIE U TPUTOHOMETPHYECKIE PSIbI; METO A~ O0OBIKHOBEHHBIX ,Z[I/I(b(l)epeHLII/IaJ'ILHHX YpaB- HC3aBHCHMBIN KOH-
MU 1 GepeHIINATHFHOTO H HHTETPATBHOTO HCIHCICHUS PYHK- YK(V)-1 HEHUH tposs ITOKO
M KOMIUIEKCHOTO EPEMEHHOT0; OCHOBHBIMH TIPUIIOKEHUSME OIK(Y) e 3. UncIIoBBIE pSitbl
TEOPHH BBHIYETOB; METOJAMH ONEPAIIMOHHOTO UCYHUCIIEHHS pe- 4. OVHKIOHATEHBIC DSIEL
[IeHUst OOBIKHOBEHHBIX TU(DPEPEHIMATBHBIX YPABHEHUN M UX CU- | p cooTBETCTRBUM C - WYHKI pia
cTem ®rOC BO 5. Paner @ypre

7. Pa1pl B KOMILJIEKCHOM 00J1aCTH

8. Teopus BBIYETOB U €€ MPUITIOKEHUS

9.I1peobpazoBanue Jlamaca. OnepariOHHBIH

MeTon pemeHus AuddepeHInanbHbIX ypaB-

HEHUI

P2 | Ymeer 1. OObIkHOBEHHBIE MU DHepeHIInalIbHbIe KoHnTpomnbHas pa-

s i o o 1 o pene e ypasichs nepsord nopica cora
AJbHBIX YPaBHEHUI C MOCTOSHHBIMU KO3 (HIMEHTaMH; HCCIe- 2. ObpikHOBeHHbIE MG hepeHInabHbIe WJ3.
JI0BaTh HA CXOAMMOCTb YHCIIOBBIE PSJIbl; HAXOAUTH MHTEpPBAIb! YPaBHCHM: BBICHINX ITOPAAKOB U CHCTCMBI Tecruposanue —
CXOIMMOCTH CTENEHHBIX PAIOB; pasiarath Gpynkiuu B pan Teii- | YKO)-1 OOBIKHOBEHHBIX U (HepeHIHATBEHBIX ypaB- HE3aBUCUMBIN KOH-
sopa u Dypbe; BHIMOIHATH AEHCTBUA C KOMIUIEKCHBIMHU YHCIIA- OTTK(Y)-Ne HEHUU TpOJIb ]_[OKO
MU U QYHKIMAME; TudepeHIMPOBaTh U HHTETPUPOBATh (PYHK- 3. YncoBble psibl
MU KOMIUIEKCHOT'O TMNEPEMEHHOTO; pasjiararb (byHKI_H/II/I B PAI | B COOTBETCTBHU C
Jlopana; IpUMEHATH TEOPHIO BBIYETOB JUII HaxOXaAeHus mHTe- | PrOCBO 4. OyHKUMOHANLHBIE PSIbI

TpajioB; HAXOAUTh W300paKEHHUE TI0 OPUTHHATY W OPUTHHAJ I10
Hn300pakeHHIO;
pemath 3amauy Komm ans auddepeHInanpbHeIX ypaBHEHUH H

CHUCTEM C IMOMOIIBIO OINCPANNOHHOI0 UCHUCIICHUS

5. Paner @ypee
7. Pspl B KOMIUIEKCHOM 001acTi
8. Teopust BBIYETOB U €€ MPUIIOKECHUS

9.Ilpeo6pazoBanue Jlamnaca. OnepariOHHBIH

MeTO]1 penieHus AudpepeHnanbHbIX ypaB-




HEHUHU

P 3 | 3uaer 1. O6bikHOBEeHHBIC TUDPepeHIIHATbHBIC KoHTposnbHas pa-
knaccudukanuo auddepeHInanbHbIX ypaBHEHNUH, OCHOBHBIC yPABHEHHSI [IEPBOTO IOPSIIKA 6oTa
MeTonbl perieHus AupGepeHInanbHbIX YpaBHEHUH MEepBOro 1
BBICIIIMX HOPSAKOB ¥ CHCTEM Iu(depeHInaNbHbIX YpaBHESHHI; 2. ObviknoBeHHbIE AN hepeHnanbhble W13,
OCHOBHBIE TIOHATHSI TEOPHH YMCIIOBBIX M (DYHKIIMOHABHBIX PSi- YPpaBHCHUA BBICIIHX IOPAAKOB 1 CUCTEMBI TecrupoBanue —
JIOB; PAIBL Teﬁﬂopa’ Maknopeﬂa’ CI)ypI,e’ MOHSITUS KOMILIEKC- O6BIKHOBeHHBIX I[I/I(b(l)epeHLH/IaJ'IBHBIX ypaB' HEC3aBUCHUMBIN KOH-
o K(¥)-1 =
HBIX YHCEJ, OCHOBHBIX (DYHKIIMH KOMIIEKCHOTO IEPEMEHHOTO U YK®) HCHMU tpoib [JOKO
X CBOHCTBa; mudQepeHIMpPOBaHNEe M HHTETPHPOBAHHE (YHK- | OIK(Y)-Ne 3. Yucnosble pAAbI
Ui KOMIUIEKCHOTO IIepeMEHHOT0; MOHATUs psna JlopaHa, oco- 4. OyHKIIMOHAILHBIE PSIIbI
B COOTBETCTBHH C
OBIX TOYCK, BEIIETOB; NMOHATHE MpeodpaszoBanus Jlammaca u ero | groc Bo 5. Pane1 @ypee
OCHOBHBIE CBOWCTBA; OCHOBHBIE INPHJIOKEHUS ONEPALMOHHOIO 7. Psiipl B KOMILIEKCHOM 00J1acTH
VICUHCIICHHS 8. Teopus BbIUETOB U €€ MPUIOKECHUS

9.IlpeobpazoBanue Jlamaca. OnepamoHHBIHM
MeToJl petieHus AudepeHnanbHbIX ypaB-
HEHUMU

3. IIkaJja oueHUBAHUSA

[Topsiokx opraHu3anyy OLEHUBAHUS PE3YIbTATOB O0YUYEHUS B YHUBEPCUTETE PETJIAMEHTUPYETCS OTJEIbHBIM JIOKaJIbHBIM HOPMAaTUBHBIM akTOM — «CH-
cTeMa OLICHMBAHUS Pe3yJIbTaTOB 00ydyeHus B TOMCKOM monuTexHu4eckoM yHuBepcurete (Cuctema oleHuBaHUA)» (B AeHcTByomel penakuuu). Hce-
MoJib3yeTcsl OaNIbHO-PENTUHIOBAasI CUCTEMa OLIEHWBAHUS pe3yabTaToB oOydeHus. MTorosas oreHka (TpaJlullMOHHAs U JIMTEpHAs) MO BUAaM y4eOHOM
nesrenbHOCcTH (M3ydenue aucuuiuind, YUPC, HUPC, kypcoBoe MpoeKTUpOBaHUE, MPAKTUKH) ONPEIEIIeTCs CyMMON 0ayuIoB MO pe3ysbTaTaM TeKy-
IIEr0 KOHTPOJISl U MPOMEKYTOYHOM aTTecTalluu (UTOroBas peMTHHroBasi oneHka - MakcumyM 100 Ganos).

Pacnpe)leneHne OCHOBHBIX U JOIIOJHHUTCIIBbHBIX 0ajioB 3a OIICHOYHBIC MCPOIIPHUATHUSA TECKYIICTO KOHTPOJIA U HpOMe)KYTO‘IHOﬁ arTeéCTaliu yCTaHaBJIN-
BaCTCA KAJICHAAPHBIM peflTPIHl" -IIJIaHOM AU CHUIIIMHBI.

P CKOMCHJAyCMas HIKaJla JJId OTACIbHBIX OICHOYHBIX MCpOHpI/IHTI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BbInoJHeHust | CooTBeTCTBHE TPAJAMIIM-

. OmnpenelieHne OLleHKH
3a/1aHus OHHOI1 OllEHKe

90%+100% «OTINYHOY OTMUYHOE IOHUMAaHKE TIPEIMETa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIC YMEHUS U BIIaJICHHUE OIBITOM MPAKTUIECKOH eI TeIbHOCTH, HEOOXOH-




MBIC PE3YJIbTAThL O6y‘{eHI/IH C(l)OpMI/IpOBaHLI, X Ka4CCTBO OLICHCHO KOJIUMYCCTBOM 68.J'IJ'IOB, OJIU3KHUM K MaKCUMaJIbHOMY

70% - 89% «XOpOIlIO)) HOCTaTO‘-IHO MOJHOC MOHMMAHUC MPEAMETA, XOPOUINE 3HAHUA, YMCHUA U OIBIT HpaKTI/IquKOﬁ JACATCIBbHOCTH, HeO6XOZ[I/IMI>Ie peE3yabTaThl 06y-
YCHUA C(i)OpMHpOBaHLI, Ka4€CTBO HH OJHOI'O M3 HUX HC OIICHCHO MUHHUMAJIbHBIM KOJIUYCCTBOM OainoB
55% - 69% «Y IOBJ.» HpI/IeMneMoe MMOHUMAaHUE NpeaAMETA, YAOBJIICTBOPUTCIIbHBIC 3HAHWS, YMCHHSA U OIIBIT HpaKTH‘IeCKOﬁ JACATCIBbHOCTH, HCOGXOZII/IMI)IG PE3YyJIbTAThI

06yqu1/151 C(l)OpMPIpOBaHLI, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHECHO MUHUMAJIbHBIM KOJIMYECTBOM 0ajioB

0% - 54%

«Heynosu.»

PesynpraTel 00y4eHHUs] HE COOTBETCTBYIOT MHHUMAIBHO JOCTATOUHBIM TPEOOBAHUSIM

[IIxana s OLIEHOYHBIX MEPONPHUATHI dK3aMEHA

% BBINOJIHEHHS JK3ameH, CooTBeTcTBHE TPAAH-
3a/IaHuil DK3aMeHa 0aJ11 IHOHHOM OlIeHKe Onpenenenne ouenxu

90%+100% 18 +20 «OTIUIHO» OTiIn4HOE MOHMMaHKe NpeaMeTa, BCeCTOPOHHUE 3HAHMSA, OTIIMYHbIE YMEHUS U BJIaJICHHE ONBITOM NPAKTHYECKOH e TeTbHOCTH,
HEOOXOAMMBIE PE3YNIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0alioB, OJIM3KUM K MAaKCHMAJIbHOMY

70% - 89% 14+17 «Xopomo» JlocTaTo4HO TOJIHOE MIOHMMAaHHUE NPeIMETa, XOPOILNe 3HAHUS, YMEHHS 1 OIIBIT IPAKTUUECKOHN eI TeIbHOCTH, HEOOXOAUMBIE pe-
3yNIbTaThl 00yueHHs1 cHOPMHUPOBAHBI, KAUECTBO HU OJJHOTO U3 HUX HE OLIEHEHO MHHUMAJBHBIM KOJINYECTBOM 0asioB

55% - 69% 11+13 «Y 1OBIL.» [MpuemneMoe MOHUMaHNE NTPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHUS U ONBIT NPAKTHIECKOH AEATEIHHOCTH, HEOOXOIMMBbIE

[pE3yNBTaThl 00Y4EHHs CHOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIICHEHO MUHUMAIILHBIM KOJMYECTBOM OAIIIIOB
0% - 54% 0+10 «HeymoBi.» PesynbTaTel 00ydeHUs He COOTBETCTBYIOT MHHUMAIIBHO JOCTATOYHBIM TPEOOBAHUIM

4. TlepeyeHb THNOBBIX 3aJaHMI1

OneHovHbIE
MEpPONpPHUSITHST

IIpumepsb! THNOBBIX KOHTPOJILHBIX 32JaHUI

Kontposns-
Has paboTa

BapuaHT N2 1
KoHTponbHana pa6oTa no teme «AuddepeHumnanbHble ypaBHeHUa 1 —ro nopagka»

1. Onpeaenutb TMN U HaUTK 06 Me peLleHUs JaHHbIX YPABHEHWIA:
1. (y+ylInx)dx— (x—xy)dy =0.
2

. 2X
5"

_2x

y
1+ x2 1+x




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

2
X X

3. (xy?2 + =)o+ (x2y -=5)dy =0,
y y

2. HaijiTn yacTHbIe pelieHUs] yPABHEHUI:

4, xy’—y:xtg[%j, y@) =1.

5. eYdx=(2y—xe¥)dy, y(-1) =0.

KoHTponbHasa paboTa no teme «AudpdpepeHumanbHble ypaBHEHUA BbiCLLIEro nopaaKa u cuctembl 1y»

) Onpeaenutb TMN U HaUTK 06 Me peLleHUA JAHHbIX YPAaBHEHWIA:

1) y'=y+x
2) y'-2y'+ y=e—z.
X
1) Pemurh 3anauy Koum:
1) w'+(y)'=0. y@)=1y@®=L
2) y'-y'=e"+2x. y(0)=1y(0)=1

3)

dx

dy

dt

y
dt x(0) =1; y(0) = —1.




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

1) y=

3

) y=

YucjaoBble (l)VHKIII/IOHaJ'IbHBIe PHAbI

HcenenoBars Ha CXOAUMOCTD PSJIbL:

> 1 = (n+1)? = nl(n+1)!
Ly———— 2y o 3y
n+1-cos’na 1(n+2)%3 o (2n)!
=(n-1)" ()" n*
4.3 7= ]
£[3n+2] Z_‘i n®+5

Haitu HHTCPBAJI CXOAUMOCTH pAaa, UCCICAOBATh pAd HAa KOHIIAX MHTCPBAJIa:
2n 2n
(0.1)"x © 32" (n+3)?
1) Z ) Y

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

Paznoxuth B psan Teitnopa, B OKPECTHOCTH TOYKH Xo, PyHKIHIO F(X):
Inx, x9=1 2) y:xz-sin5x, Xp=0

7 1
L x,=0, 4) y=-— x5=-L
Lix_12x2 0 x °

KonrpoabHnas padora Ne3 no reme «DyHKINU KOMIUIEKCHOTO TlePeMeHHOT0»
BAPUAHT Nel

a) HaiiTi Bce 3HAYCHMS KOPHS: 3-2. Pe3ynbrar BBIYMCIICHHI IPEACTABUTH B ajredpandeckoi hopme.

0) IlpencraButs B anredpandeckoii popme: (—1— i)4i

a) Haiiti ko3 duuKMEeHT pacTsHKeHUs U YToll TOBOpOTa B Touke Zy =1—1 npu orobpakennn o = z*

6) TIpoBepuTh BYHKIMIO HA AHATMTHYHOCTE: ® = (Z )7




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

VI.

VII.

VI

1.

2.

3.

Haiitu ananmurudeckyro dyukmumio f(zZ) =U +iV  1mo usBecTHOl  melicTBUTENBbHOM YacTH M 3HaYeHuto | (Zo) :
U(xy) =x>-3xy?;  f(i)=—i.
Beruuciauts uHTErpa: IZZ Imzdz, rae L - orpesok npsamoii or Touku = 0, 1o Touku Z, = 1-2i.

L

dz .
BBIYHCIHT HHTETPAT: I 3 rae L Z|Z - 2I| =1.
L z

(z-2i)%*"

Konumponwvnasa paboma Ne3 no meme «Komnnexcuwvie paovt. Boiuemuvi»
BAPUAHT Nel
yA
(z-1)(z%+2z-3)
©  cos(in) R (z+i+1)"

Haiitu 1 moctpouTs 067aCTh CXOMUMOCTH PSIzA: z l,

n(z+i+1)" no(2n+i)(4+3i)"

Paznoxuts GyHKIHIO f ( Z ) = B psint Jlopana ¢ nentpom B Z() = 1 B xomsue | z-1 |> 4.

Breraucants CJICAYIOINE NHTETPAJIBL:

o0

o 2dz ) Je><p(1/z)+1dZ C)I CoSzxdx

2 )
z-2-4€” +e I2j=2 z o X2 +4X+5

KonTpoabHnas padora Ne3 no teme «OnepanoHHoe UCHUCIEHUE.)
BAPUAHT Nel

1. Pemnts mudpepeHunanbaoe ypapenne X +3X = e ™ , €eCcIH X(O) =0.
2. Cnomomsio popmysnsl [lroamenst HAHTH pellieHUe ypaBHEHHS




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MEpOnpUsTUs

X''=arctgt,
YAOBJICTBOPAIONICEC HAYAJIbHBIM YCJIOBUAM X(O) = XI(O) = O
X'+4y +2x =4t +1,

3. Pemuts cucremy ypaBHEHHH

3.2
HX—-y=—t
y y >

3. IIpuMep BapuaHTa MHAMBUAYAIbHBIX 3aJIaHUMN.




O1eHOYHbIe
MepOonpUsSITHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

JucdepeHunantHble YpaBHEHUA W CHCTEMBI

1. Haiiru ofiuue peiiedns ypasHeHll Nepsoro nopijika

, 1
) y-¥-_-
z  sinfy/z)

2) o +ycosz = cosz.

3) y+y=zy.
0 e_rdy_l_ dr
T wry
5) (32® 4 6ay?) dx + (bcPy + 4y ) dy = 0.
6) 2y +dy—z)y =1

=1.

2. HaiiTn uacTHEe pellleHis YpaBHeHUR

1) Vi@ +1dz =z ydy, y(1) =10
2) {;—y]d:+(£+y] dy =0, y(l) = 1.
3) oy — 2y =2t y(1)=0.
4) y'+zy—[l+£]e"-y3, y(0)=1
3. HaiiTu pewenus ypasseHuil Buicllero nopaika
Yl = o P W gt y(m=“|
1) 2oy = y" - L. Dy =v'e oo
3) ¢ cos’z = 1. )y +14' = cosz.
5) 4! +y = 2L 6) ' +2 +y=ze +—
Wy cos’ ¢ yrapTy=re e
Ny +2% +y=(12z-10) e, 8) o — 3y = 2sin 3z — cos 3z

9) " — 4y 4+ 5y — 2y = (16— 12z)e7%. 10) 4™ + 3" + 2 =1 - 2*

)2ty 4oy +y =0, 12) 2* " — 6y = 12Inz.
13) &+ 2 + 5z = —8¢ ' sin24, o(0) =2, (0] =6.
14) & — 63 + 25z = Osindt — 24 cos 4t (0) =2, #(0)=-2

4. HaiiTun pelenis JTuHeHHEX cHcTeM

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

N P 5
3) & I‘;u 2y‘ 4)]z bz + dy + 21 .
g=2% 4y | g=—c+1y-1




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MEpOnpUsTUs

YucioBbie 1 GYHKIHMOHAIbHbIE PABI
1. UccnenoBaTh Ha CXOMUMOCTH 3HAKOIIOJIOKUTEITLHBIC pAIbL:

> (2n-1)> © 5 3
1) Y 2) St
dEerh O E e
(nl) x (n—l)n 1
4 L
)Z )ngl e
2. I/ICCJ'IC,Z[OBaTB Ha CXOAUMOCTD 3HAKOYCPCAYIOIUCCA PSAABI:
3n 2 5n% +3n—-1
1) Z( H"— 2) Z( N ==
7n° +4
n6”(n2 1) o
3)2(1)T 4)2(1)I 1+




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

3. Hantmu MHTEepBAJIBl CXOOMMOCTM CTEIIEHHBIX PAIOB:

1) ig“ 2t 2) 3 (1) 22y
n=1

n
n+1 n=1

4. Paznoxurts B psig Teitnopa 1o crenensm (X — Xg) dyHkuuu:

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

5. Mcnonp3ys pasnokeHre TMOIBIHTErPaTbHON (YHKIIMH B CTEIICHHOW PSIJI, BBIYUCIUTh HHTETPAIBI C TOYHOCTHIO
He menee 0,01:

18 1
1) [N1-x3dx 2) [sinx®dx
0 0

KoMIieKCHbIE YHCIA U (DYHKIUHA

1. Jlans! uncna Z; = —2\/§ +2i, 2, =2-06i.

BrimonHuTh ACiicTBUS B anreOpandeckoi hopme:
Gl
1) 3z +52,, 2) z;-1,, 3) —.
3
2. JlaHbl yncna 2y = 3\/§+3i, Z, =-1+4i, z3=2-4i.

[TocTpouTh umcia HAa KOMIUIEKCHOM IUIOCKOCTH M TEPEBECTH B TPUTOHOMETPHUECKYIO M IOKa3zaTelbHYI (Gopmy
3anucy. BhIMOJIHUTH yKa3aHHbIE NEHCTBUS B MOKa3aTelbHOUN (opme, pe3ynbTaThl MPEICTaBUTh B ajireOpandyeckol U B
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MoKasareabHou (hopme.
6 Zy-1
D ()° 2 3n, 3 22
Zy + 23
3. Mamstuncna zp = —1—1, z, =2+3i.

Bbruncinth 3HaueHUS (PYyHKIIHIA:

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

Pesynbratel npenctaBuTh B aniredpanydeckoi Gpopme.
4. OnpenenuTb U MOCTPOUTH HA KOMIUIEKCHOM TUIOCKOCTU CEMEICTBA IMHUH, 33JaHHBIX YPABHEHUSMU:

1) |z|:i, 2) | z|=Csin(arg z).
arg z

5. Haiitu Moaynb u aprymMeHT npou3BoHoN ¢pyHkuun W = f (Z) B TOYKe Z = Zg:

f(z)=@+4)e™  z5=1+i

6. BBIUMCIUTD HHTETpAJIbL:

1) L:! |z|=/3, Rez>0 !;
({)f 4 |

2) J.(ReZ+ImZ)dZ, 20e L:ompeszox [0,1+ 2i].
(L)

7. BeIMUCIUTB, UCTIONIB3Ys MHTETpaNIbHYIO hopMyiy Koru:




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

MepONpPHUSTHS
1) |z|=0,5;

2% — 7
| 5—=dz, 20e L:42)|z+1[=1;
22(2 +1)2
(L) 3) |z|=2.

OnepanyMoHHbII METOI
1. Haiitu u3o6pakeHus cleayromux QyHKInn:

et _ ebt
1) f(t)=cos*. 2 TO=—
2. Haiitn opuruHaisl GyHKIMN IO 33JaHHBIM U300paKECHHSIM:
1 p2
DFEP)=—m— FP=rm—
(P+1)*(p+3) (p*+4)(p* +9)
3. Haiitu pemenue 3aiaun Komu onepaimoHHbIM METOAOM:
1) 2x"+5x"'= 2cost, x(0)=0, x'(0)=0.
2) X"+ 6x =t2, x(0)=0, x'(0)=0.

3) X"— 4x'+ 3x = 5™, x(0)=0, x'(0)=0.

4. Pemnth ypaBHEHUS, UCNIONB3Ys hopmyny roamens:

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

5. Haiitu perenue cuctem onepanuoHHBIM METOIOM:

D X'=6x+2y x(0)=-1, 2 X'=4x-5y x(0)=3,
y'=2x+9y’ y(0)=0. y'=x+2y " y(0)=-1.
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MEpPONpPUATHS
Tectupo- Bompocstr:
BaHHEC — 1. /laHBI KOMIUICKCHBIC YHCIIa
HE3aBUCH- z=14+2iu z,=3i
MBbIM KOH- - —
pous 1[0- (3mech Z, ¥ Z, - KOMIUIEKCHO COIPSKEHHBIE YUCIIA)
KO (PT5u YcTaHOBUTE COOTBETCTBHE
PT6) JeficTBHE HAJ YHCIaMU:

1.

o &~ b

abrwhE

22, + 3z,
Z, -

(.J-I AL
N|N : ~
» NNlN

1
()’
pe3yJIbTaT ACUCTBUS HAJl YUCIaMU
3i—-6
4i-3
2-5i
—6-3i
6+3i

2. Z[aHLI KOMIIJICKCHBIC YHCJia

i~
z,=2e"

57

z,=7e °©

a) I'maBHOE 3Ha4YeHME apryMeHTa MPOU3BEAeHUs Z1 * Z9 PAaBHO

Z
0) [MaBHOE 3HAYCHHE apryMEHTa OTHOLICHHUSI — PaBHO

Z,

(OtBeThI 1aTh B rpajgycax)
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3.yCTaHOBI/ITe COOTBCTCTBUC
DyHKIUA

1. 2exp|l+i—

p(1+1% )

2. 2exp l+i2§j

3. 2exp|1-iZ
p 6)

4. 2exp 1+izj
3

SAREEE A A

3HaueHHe GPyHKINUU

. e(L++/30)

e(i—+/3)
e(x/3-i-1)
e(x/3-i)

4.

Haiitu k023G QuumenT pacTsiKeHUs ¥ yrol NoBopoTa B Touke Zg = |

nipu otobpaxkenn | (Z) = Z4 +1Inz

HpH BBOAC SHa"ICHHA k 3HaA4YCHUA KOpHGfI KBAaAPATHBIX OKPYTJIATH A0

JCCATBIX.
3HadeHUS yriia moBOpOTa BBOAUTD B I'pagycax

Bsectu nBa uncia
k =
o =

5.

BbIYMCINTE HHTETpAT _[ (Rez+Jmz)dz (L)-

(L) npsiMast JIMHUS,
, TIe
2,=0 z,=1+2i

COAMHAIOIIAA TOYKH u

Beectu nBa uncia

X =
y:
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OTBeT Moy4YuTh B BUjIie KOMIUIEKCHOTO urcna X+ 1Y

JlpoOHbIe 3HaUYEHUS BBOJUTH B BUJE HECOKPATUMOM JpoOu
4/9,-7/2

6.

Beruucnuth uHTErpal, ucnouassys Gopmyny Komum

if dz

2
2+2il=2 2+ 4

KOHTyp O6XOI[I/ITC$I B ITOJIOKUTCIIbHOM HaAIlPaBJICHHUHU.

ok~ wdE

-2
-7
zl2
—il2
-1/2

7

BriGepute Bce (hyHKIIMH, KOTOPBIE MOTYT Int
CILY’)KMTb OpUTMHAIaMU . T

t2 4 54
arctgt
cost

m O O

m
|
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YCcTaHOBHUTE COOTBETCTBUE OPUTHUHAIOB U
N300paKCHHM

A f(t)=2e"" +4cos2t
B. f(t)=23e% +4sin 2t
c. f(t)=2e"%" +4sh2t
D. f(t)=4e® —4ch2t

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

2 4p

T
p+3 p°+4

2 8
+

p+3 p?-4
4 B 4p
p-3 p°-4
3 8

Y.
p-3 p°+4

9.

BriOepute ycnoBHO CXOASIIUICS psAll, UCTIONB3Ys NMpHu3HaK JIeHOHM-

oa

1 o0 (_1)n+1 n2
= (3n+2)2
00 n+1
2 Z( 1) n
n=1 (n+1)!

00 n+1
3 Z( 1) n
n=1 3n+2
0 (_ n+1

4. 30D
n=1 3n+2

10.
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1 1 2 3
N 1. f(X)==x-—=xX"+=xX"+
Paznoxute QyHKIMIIO (1 + X)(X— 2) B psan Makmope- 2
Ha. 2. f(x)——+—x+gx2+ﬁx3+
11
f(X)=—=4+=Xx—=X"+—=x"+
3. f(X) 513 T
11.
Nurepsain (1;3) sBsieTcst HHTEPBAIOM CXOAUMOCTH PSIOB o0 0
1. Y n(x-2)
n=1
[e) X—2 n
n=1 N
2 (x—3)"
n=1 N

12.Ycra”HOoBUTE COOTBETCTBUE

(byHKUIUS CYILIECTBEHHO 0c00asi TOUKa

z

_&
2*(1-12)°

z=00

f(2)=
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1+z
In(zj
f(2) =m z=0

f(2) =sin (Mj s=-ai

13

1

Oynkmmo W = — pasiiokuiii B OKPECTHOCTH TOUKH Zo = —i B CTEHICHHOH psijl

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

Yxkakute Ko3(pPUIEHTHI pa3oKeHUs do; a1; a2; 83

(poOHBIE OTBETHI BBOAWTE OOBIKHOBEHHOH HECOKPATHMOH APOOBI0 Oe3 mpoOenoB, eciu KOO HUIMEHT MHH-

MBIii, | — MEepBbIA MHOXKHUTEIIb)

a=
2=

14.

16.Pemuts 3amauy Ko oneparuoHHbIM

2( _3 t
METOIOM x(t) = 5 (e t _1)_

3t OTBerT:

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

3

-3t

‘€

15.
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Bri6epute cxoasiuiics psl, UCIOIb3YsI IPU3HAK CPABHEHUS

x 1

n:]_ n+2

%O: 1

n:l% Vn+2

X 1

D P e
n=1(N“+3)-v/n+2
2 1

n=13n+5

161/13 ypaBHeHI/Iﬁ BBICHICTO IMOpAAKa BI>I6paTI) YpaBHCHUA, JOITYCKAIOMIME IMOHMXKXCHHUE ITOPAJKAa C TIOMOLIBIO 3aMCHbBI

y'=p(y)y'=p'y-p

. y“+1_2y(y')2=0
2. 2yy"-2yy'Iny =(y’)’
3. y'+2y'+y=e"
4. y"sin® x =sin2x
5.

y+25y:M

HUA

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

HUMECT BHU

17. Yacrroe pemenue Yy * HeoIHOPOJIHOTO JINHEHOTO ypaBHe-

P w NP

y* = (Ax+B)-eX-x?
y*=(Ax+B)-e*.x
y* = (Ax+B)-e2X . x
y* = Ax-e*
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OK3aMeH

=

IIpuMmepsl 3a1aHUil HA DK3aMEH

DK3aMeHAIMOHHBIN Oumiaer 1
Cemectp 3

Crenennble psaasl. Teopema Abens.HaxoxaeHre HHTEpBaa CXOAMMOCTH CTETIEHHOTO Psiia.
[IpeobpaszoBanue Jlamnaca. Opurunans! 1 n300paxxkeHus. OCHOBHBIE CBOWCTBA OMEPAIMOHHOTO METOA

Pemmuts 3agauy Komu y'— Y _ x4 , y() =1
X

L+x)y"+y'=0

Pemute ypaBHEeHHE

o0
y n 1
HccnenoBaTh Ha CXOAUMOCTb YUCIIOBOM P z (-1)

e} (2n+5)In(2n+5)

[°e) 9n
Onpeie/UTh HHTEPBAT CXOAUMOCTH (yHKIHOHabHOTO psima » . (—1)" _—
PaznoxuTts B pan Jlopana ¢pyHkuuio f (Z) = (Z - 3)2 eV
Berunciauts In(—\/§ + i)2

Haiitu ko3¢ duumentT pacTspkeHHs IUIOCKOCTH  Z = x+iy B TOYKe Z, = 2i—3 Opu  OTOOpaKEHUHU

f(2) = (7i+2)In(22)

z
O CTEICHSIM
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. _ . _ 2z +3i
8. Haiitu yron noBopora miockoctd Z = X+ 1y B touke Zy =1 mpu oroOpaxennn f(z) = Y
1Z +

9. M3o6pa3uth 0051aCTh, 3aJIaHHYIO0 HEPABEHCTBAMH
|z-1<3, |z+1|z1, 5z/6<argz<5x/4.
eiz
10. BpIuucnuTh UHTETPAT Dj —gdZ
z4+2]=15 (z+7)

11. Haiitu uzo6paxenue 1 GyHKIUH f(t)=t-ch3t-sin2t

TeopeTnyeckne BOIPOCH! JUII HOATOTOBKH K DK3aMEHY

JAudpdepeHunaibHbie ypaBHEHUA U CHCTEMBbI

Kakne oObikHOBEHHBIE A epeHIaTbHbIe YPaBHEHUS TIEPBOTO MOPSIKA HAa3bIBAIOTCSA YPABHEHUSAMH C Pa3ACIEHHBIMU U C
pazzensomuMucs nepemeHHsiMu? Kak onu pemarorcs?

Kakue oObIkHOBEeHHBIE TU(PepeHInaNIbHbIE YPaBHEHHS IEPBOTO MOPsIKa Ha3bIBalOTCa 0MHOpPOoAHBIMU? Kak oHM pemaroT-
cs?

Kakune oOvikHOBeHHBIE A depeHnanbHple ypaBHEHHS IEPBOT0O MOPSIIKa HA3bIBAIOTCS IMHEHHBIMU? [lepeurciiTe MeTobl
peleHus

Kak pemaercst ypapuenue bepuymnu?

Kakue oOpikHOBeHHBIE A depeHnanbHbIe YpaBHEHUS TIEPBOTO MOPSIKA HA3BIBAIOTCS YPAaBHEHHUSMH B TTOHBIX U depeH-
nuanax? Kak onu pemarorcs?

Uro Takoe 3amaua Komm i 0ObIKHOBEHHBIX UG (hepeHIIMaNbHBIX YpaBHEHUH BeIcIUX mopsakoB? Korma oHa nMeeT eanH-
CTBEHHOE pelieHne?

[epeuncnuTe OCHOBHBIE THIBI OOBIKHOBEHHBIX JH(D(EepeHIINATbHBIX YPaBHEHHI BBICHIMX MOPSIKOB, JIOMYyCKAIONINX TTOHH-
’KCHUE MOPSJIKa.

[aiite onpenenenue auHeHHOTO MudQepeHnnalbHbe YpaBHEHUS N - TO nopsaka. IlepeuncinTe oCHOBHBIE CBOHCTBA 4acT-
HBIX PELICHUH OAHOPOJHOTO YPaBHEHHS.

ChopmynupyiiTe TEOpeMbl O BpOHCKHAHE.

ChopmynupyiiTe TEOpeMy O CTPYKTYpe OOIIETo pelieHus: HEOAHOPOIHOTO JIMHEHHOTO AudepeHnalbHbIe YPaBHEHHS

B uem cocrout metox Jlarpanxa OTBICKaHUsI YaCTHOTO PELICHUS] HEOAHOPOIHOTO JHHEHHOTro nuddepeHuuanbHple ypaBHe-
Husa?

Cxema noctpoeHust QyHIaMEHTAILHONW CUCTEMBI PEIICHUH OJHOPOJHOTO JIMHEHHOTO NTU(depeHInaIbHbIE YPaBHEHUS C TI0-
CTOSTHHBIMH Koddduimenramu
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[lepeuncnure METOIBI OTHICKAHUS YaCTHBIX PEIICHUH HEOTHOPOIHOTO IMHEHHOTO AuddepeHaapHble ypaBHEHHS C IIOCTO-
STHHBIMA KOd(prmmeHTamMu
Jaiite onpenenenne HOPMATFHONW CUCTEMBI OOBIKHOBEHHBIX AU (P PepeHITHATBHBIX YpaBHEeHHN n-ro mopsaka. Chopmymupyii-
Te 3anavy Kowm g Takoi CUCTEMBI.
Uznoxute METOABI UCKIIIOYEHHUS U XapaKTEPUCTUUECCKOTO YPaBHEHHS OTHICKAHHS OOIET0 PEHICHUs] CUCTEMBI JIH-
HEHWHBIX OJHOPOIHBIX YPaBHEHUH C TOCTOSHHBIMH KO3 hHUIneHTaMu.

YucioBble 1 PyHKUMOHAIBbHBIE psiabl. Psinbl @ypbe
[TonsiTHE YUCTOBOTO pALia, €r0 CyMMBI. He00X0uMBIH MPU3HAK CXOAUMOCTH.
CBoiicTBa CXOISIIUXCS PSIIOB.
CpaBHUTENBHBIA IPU3HAK CXOUMOCTH 3HAKOIIOIOKUTEIBHBIX PSIIOB. DTAJIOHHBIE PSIIbL.
[Mpusnak /l'amambepa. [l Kakux BHIIOB YUCIIOBBIX PsZ0B OH 3 dekTuBeH?
Panukanbubiil npusnak Komu. [[nst kakux BUZOB YHCIOBBIX PSI0B OH MPUMEHSETCS?
Wnterpanpupiii npusHak Komm-MaknopeHna. B kakux citydasix ero cienyer IpuMeHSTh?
[Mpuznak JleiOHMIIa CXOAUMOCTH 3HaKOYEpemyromuXcs paaoB. Kak MpoBoAUTCS OLEHKA CyMMBI W OCTaTKa Takoro psjaa?
[NonsiTue abCONIIOTHOM U YCIIOBHOM CXOUMOCTH.
[TonsTe (DyHKIMOHAIBHOTO psijfa M O0JAcTH €ro cxoauMocTu. PaBHomepnas u aOconroTHas cxogumocth? CBoiicTBa
PaBHOMEPHO 1 a0COJIIOTHO CXOSIIUXCS PSAAOB.
[onstre crenennoro psga. Teopema Adens.
WHTepBan u paguyc CXOAUMOCTH CTEeHHOro psaa. CrocoObl HAX0XKACHHUS HHTEPBAIOB CXOJUMOCTH.
Psansr Telinopa n MaknopeHa i gaHHOW (yHKUMH. YCIOBUS paznoxeHus: QyHKuuu B psin Teinopa. Cxema moctpoeHus
psna Teitnopa (MakopeHa).
Psapr MakiopeHa JUisi HEKOTOPBIX OJIEMEHTAPHBIX (YHKIUA, WHTEPBaJbl UX CXOJUMOCTH. Vcronb3oBaHUE TOTOBBIX
pas3IoKeHH /TSl TONYYESHUsT pa3iokeHus B paj MakiopeHa Oojiee clOKHBIX (yHKIUH. [IpuMeHeHne CTeeHHbIX PSJI0B B
MPUOTMKEHHBIX BBIYHCICHUSX.
ITonsiTre TpuroHoMeTpuueckoro psaa. @opmyiel Pypbe U Hax0KACHUS K03 PUIMeHToB psina (QyHKIMS neproanveckas
Y 331aHHAs] HA UHTEpBAJIC [—n; TC] )-

Teopema [lupuxie o0 ycioBusax pasznoxxeHus GyHKuuu B psig Oypee.
Dopmynel Dypbe 11 HETHBIX U HEYETHBIX (DYHKIUH.
Dopmyinel Dypbe 115 cirydast pa3iokeHus QyHKINHY, 3aJaHHON B IPOU3BOJILHOM HHTEPBAJe [—| , |] .

Pasnoxenue B psn @ypre HENEpHOINUECKUX (YHKIHH.

KomiuiekcHble yncia u pynkuuu. Teopusi BbIY€TOB
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TToHsITHE KOMIIIEKCHOTO YKCJIa, €T0 ACHCTBUTEIFHON 1 MHUMOM YacTH.

Anrebpandeckast popMa 3amrcH KOMIUIEKCHOTO drcia. Kakue KOMIDIEKCHBIE Yrcia Ha3bIBAIOTCA PaBHBIMH, KOMIIEKCHO -
COTPSKCHHBIMU?

Apudmernueckue IeHCTBHUS HaJl KOMITIEKCHBIMU YHACIAMH, 3aITUCAHHBIME B ajreOpanveckoit popme.

I'eomeTpruyeckoe mpeacTaBieHNe KOMIUIEKCHOTO YHCIA, KOMIUIEKCHAS IUIOCKOCTh. MOIyllb M apryMeHT KOMIUIEKCHOTO
YHCIa.

TpuHOHOMETpHUECKas W TMoOKa3aTeibHas (opma 3amucu KOMIUIEKCHBIX uwncen. Ilepexom w3 omHOW (opmbl 3ammcu
KOMITJIEKCHOTO YHcia K APYrou.

Bo3sBenenue B cTeneHb U W3BIeUYEHUE KOPHS U3 KOMIUIEKCHOTO yrcna. Gopmynsr Myaspa.

[onsiTre pyHKIIMHM KOMIUIEKCHOTO TepeMeHHOTO. [Ipenen n HenmpephIBHOCTE (hyHKITHH.

[loxazaTenpHas, norapudmuydeckasi, TPUTOHOMETPUIECKHE, THIIEPOOINIecKie U 0OOpaTHBIE TPUTOHOMETPUIECKHE ()yHKITHH
KOMIUIEKCHOTO TIEPEMEHHOTO.

HuddeperunpoBanue QyHKIINN KOMITIEKCHOTO TiepeMeHHoro. Y cnosust Komm-Prumana.

ConpspKkeHHbIE TApMOHUYECKHE () yHKITHH.

[lonsTre aHanuTHYecKOW (YHKIMM KOMIUIEKCHOTO TEPEMEHHOTo B obOmactr. HeoOxommmple W JOCTATOYHBIE YCIOBHSA
AHATUTUIHOCTH.

I'eomeTpryecknii CMbICT MOJTYJISl U apIyMEHTa MPOU3BOTHON (YHKIIMH KOMILIEKCHOTO IEPEMEHHOTO.

[MonsiTrie MHTErpaa oT PyHKIIMK KOMIUIEKCHOTO TIEPEMEHHOTO M €r0 OCHOBHBIE CBOWMCTBA. BhIUnCieHre HHTETPaIOB.
Wnrerpanshas teopema Ko, MHTerpansaas popmyna Komm u ee crnenctsust.

YucioBsle 1 ¢JYHKHI/IOH3J'IBHLIC PAabI C KOMIIJICKCHBIMU YJICHAMMU.

Crenennbie psjsl. Teopema Adens. Psn Teiinopa. Teopema o pasnoxkeHun aHaIMTHIECKON QyHKInuU B psin Tetnopa.

Psanpr Jlopana, omnpenenenue. Teopema JlopaHa O pa3fioKeHMH AHATUTHYECKOM (QYHKIMH B Koiblle B psiA. [loHsTuhe
AHATUTHYECKOTO MPOIOJIKCHUSI.

Oco0Oble TOYKM W uX Kiaccupukanusi. Beraer QyHKIUM B WM30JMPOBaHHOW 0c0o00i Touke. DOpMyIbl [T BBIYUCIECHUS
BEIUETOB.

OcHoBHast TeOpeMa O BbIYETaX.

[IpuMeHeHnE BBIYETOB K BBIYHMCICHUIO ONPEAEIEHHBIX HHTEIPAJIOB

OnepanuoHHbIA MeTOx
Maiite ompenenenne npeodOpasoanus Jlarmaca. Kakas (GyHKIHS MOXET CIOyKuTh opuruHajiom? Yrto Ha3bIBaeTCs
nzobpaxenneM Qynkiuu 1o Jlammaccy?
3anumuTe Tabauily n300pakeHnH HanboJiee YacTo UCIOIb3YEeMbIX 3JIEMEHTapHBIX (YHKLUH.
CdhopmynupyiiTe n 3aIUIINTE CBOUCTBO JIMHEHHOCTH. Kak OHO MCTIONB3yeTes ISl HAaX0XKICHUS N300paKEeHUs 110 OPUTHHAILY
1 HaoOopoT?
CdhopmynupyiiTe u 3anummre cBoiictBa auddepeHIpoBanys n300paxeHns W opurnHana. Kak OHHM MCIONB3YIOTCS JUIs
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HAXO0KIEHUS H300pAKEHU 110 OPUTHHAITY © HA000pOoT?

ChopmynupyiiTe W 3amMIIMTE CBOMCTBA HHTETPUPOBAHHS W300paKEHUS M OpurHHaia. Kak OHHM HCIONB3YIOTCS s
HAXO0KIEHUS H300pAKEHU 110 OPUTHHAITY U HA000pOoT?

ChopmynupyiiTe W 3amuIIMTe CBOWCTBAa 3amaszfgblBaHUA M cMelleHHs. Kak OHM HCHONB3YIOTCS A HaXOXKACHUS
n300paXeHus 0 OPUTHHAITY U Ha000pOT?

Haiite monstre cBepTku GyHKmi. Kak 3anuceiBaeTcs n3obpaxenne cBepTku? Kak MOXKHO UCTIONB30BaTh (hOPMYITy CBEPTKH
JUTSL. HAXOXKJIEHUS H300paXeHHS [0 OPUTHHAITY U Ha000poT?

N3noxute cxeMy HaXOKACHUS YACTHOTO PEIICHUs THHEHHBIX Au((hepeHIMaIbHbIX YPABHECHUI ONIEPAIIMOHHBIM METOIOM.
W3noxute cXxeMy HaXOXICHWS YaCTHOTO PEIICHHS CHUCTEM JIMHEHHBIX TU(PQEepeHIUATBHBIX YPaBHEHHUN OMEpaliMOHHBIM
METOJIOM.

3anumuTe U nosicaute Gopmyny Jdroamens.

IMonsTue dynkunit Xasucaiina (1 -gpynkuus) u Aupaka (O -pynKims).

5. Mertoanueckne yKazanus o npoieaype oneHuBaHUs

OueHoYHbIe MeponpusaTHuS

l'lpouenypa NMPOBEICHUS OLICHOYHOI'0O MEPONIPUATUA U HeO00X0IMMbIe METOIHYECKHE YKazaHus

1.

KonTtponbHas pabora

B cemecTpe cTy/IeHTBI BBIMOTHSIOT 5 KOHTPOJIBHBIX paboT, cojiep:KaHHe KOTOPBHIX OXBATHIBAECT BCE Pa3JeNbl AUCIHU-
wHel. Kaxkpomy crynenty Beigaercst cBoi BapuaHT. KOHTposbHBIE pabOTHI MIPOBOIATCS B Yachl MPAKTHUECKHUX 3a-
HATHHA. 32 KOKAYI0 KOHTPOJIBbHYIO pa0dOTy MaKCUMAaJbHbIM Oami oIlpenensieTcs B COOTBETCTBUE C PEUTHHI-TIIIAHOM
JTUCIIUITIINHEI.

Kpurtepumn oueHku 3a1aHusi:

BaJutel 3a KOHTPOIBHYIO pabOTyY MOJNYYAIOTCsl YMHOKEHHEM MAaKCHUMAJIBHOTO Oaia, IpeJyCMOTPEHHOTO 3a Hee B CO-
OTBETCTBHUE C peﬁTI/IHF' IIJIAHOM, Ha JOJII0 BEPHO BLINIOJIHEHHBIX 3a}1aHHI>'I.

W13

B CEMCCTPC CTYACHTHI BBIMIOJIHAIOT 5 Hﬂ3 10 BCEM pasaicjiaM MporpamMmbl JUCHUITIIINHBI. vy KaxKa0ro CTyACHTAa B
rpymme CBOM BAapHAHT I/IH3, HOMCp BapuaHTa COOTBCTCTBYCT NOPAJAKOBOMY HOMCPY CTYACHTA B CIIMCOYHOM COCTAaBC
TPYIIIBL.

W13 pa3menieHs! B 3IEKTPOHHOM Kypce N0 JUCIUIUIMHE.

Pemenne KaXXa010 3agaHus JOJDKHO OBITH HOZ[pO6HI>IM, C BKJIFOYCHUCM IMPOMCIKYTOYHBIX paC‘léTOB, paCCY)KI[CHHfI,
HOSICHEHUI, C YKa3aHUEM KCIIOJIb30BaHHBIX METOOB U (hopmy.1. 3aJJaHie BHICBLIACTCS OTACIBHBIM (paiiiom, yKa-
3piBaercst ®UO, rpymnma.




OueHouHbIe MEPONPHATHS
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Kputepun onennBanus
3amaHue CUUTAETCS 3aYTEHHBIM, €CJIN BBIIIOJIHEHO 00JIee IOJIOBUHBI 3aaHNI
Ecnu 3ananue He 3a4TeHO, paboTa BO3BpAILAeTCsl CTYACHTY Ha JOPa0OTKYy.

CryneHTsl MOTYT UCTIPABIISTh HEBEPHO PELICHHBIE 33/IaHUS M CIaBaTh Ha IOBTOPHYIO MpoBepKy. [IpenonaBarens
MOJXKET y4eCTh UCIPABIICHUS U JOOABUTH OBl K TIPSy ITIM

TecTupoBanue — HE3aBUCHMBIN
koHTpoib LIOKO

B cemectpe crynmeHTsl npoxoast nBa pyoexkHsix TectupoBanus (PTS u PT6) Bo Bpemst koHdepeHL-He[enu B cepe-
IMHE W KOHILIE TEKYILEro CEeMEecTpa COIJacHO pacnucaHuio. Py6exxHoe Tectuposanue (PT) mpoBomuTcs B KOMIbIO-
TepHO popme B on-line pexxume. [IpogomxurensHOCTh TecTupoBaHus — 90 MuHYT Oe3 mepepbiBa. OTCUET BpeMeHHU
HAaYMHAETCS C MOMEHTA BXOJa CTyleHTa B TecT. IHCTpyKTaxX, NIPEeAIIECTBYIOIIMN TECTUPOBAHNIO, HE BXOJUT B yKa-
3aHHOC BpEMI. CTYI[eHT MOKET 3aKOHYHUTh BhINOJIHEHUE TecTa J0 UCTCUCHUA OTBG}IéHHOFO BPCMCHHU.

PT naneneHo Ha HE3aBUCHUMYIO OOBEKTHBHYIO OIEHKY 3HAHHWM, YMEHWA M BJIaJCHUHN, MONYyYEHHBIX CTYACHTAMH 32
OTIpe/IeTICHHBIN TPOMEXYTOK O0yUESHHS.

Kaxxnpiii BapuaHT OujieTa MOACIUPYETCS KOMIIBIOTEPOM I10 3aJIaHHBIM pasjieliaM XUMHH U cojepkuT 20 3amaHuii.
CTyZIeHThl BHOCAT OTBETHI B KOMIIBIOTEP, HO BCE PELICHUS U MOsICHEHUs TpoBoasAT Ha Oymare. [lo okoHuanuu tectu-
POBaHUs MPENOJAaBATENI0 BBIAAECTCS MaTpHIa OTBETOB M CyMMAapHBIA pedTuHT 3a TecT. OOCyXIeHHe pe3ybTaToB
TECTUPOBAHUA ITPOBOJUTCA HA KOHCYJIbTallUU.

Kputepun oueHKH 0JHOTO 3a1aHUSL:

° 3a KaXJ0€ NPaBUJIbHO BBIITIOJIHEHHOC 3a/IaHUC BBICTABIACTCA 1 TecTOBBINI 6am1,
® 33 HEMPaBWILHO BBINIOJHEHHOE MIIM HEBBIIOJHEHHOE 3a/iaHKe BhicTaBisieTcs () 6amios;
° JUIT 3aZ[aHPII>'I C BBIGOpOM HECKOJIBKUX ITPaBUJIBHBIX OTBETOB, 3aZ[aHPII>'I Ha COOTBETCTBHUEC U YCTAHOBJICHHUEC
MOCJIE/IOBATENILHOCTH MPEAYCMOTPEHO YACTHYHOE OIICHUBAHHE.
MaxkcuManbHbI CyMMapHbIi TecToBbIN Oam 3a kaxmoe PT cocrasisier 15 6amnos.
3a 2 vepenu 10 PT cTyaeHTH MOTYT O3HAKOMHTCS € AEMOHCTPAIIMOHHBIM BapHaHTOM OHMIIETa, KOTOPBIH pacroa-
raeTcst Ha caiTe http://exam.tpu.ru B pasgene «MepoOmpHUsATHSI», © MOXKET OBITh BBIMOTHEH KaXXIBIM CTYJACHTOM He-
OrpaHUYEHHOE YHCIIO pas.
s cmyoenmos, He npowedwux PT 6 nepuod npogedenuss mecmupo8anus no yEarCumeibHoU npuyuxe, npeoy-
CMOMPEHA BO3MOIICHOCHL MECMUPOBAHUS. 8 DPe3ePEHbIll 0eHb, KOMOPbIL HASHAYAemCcs cpa3y nocie KoHpepeHy-
Heoeu.



http://exam.tpu.ru/
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Ipu pesynomame pybesxcrnoeo mecmuposanus 6 641108 U MeHee, 00YHarUWUMCsL NPedoCMAassemcs 8 nepuoo me-
Kyuell npoMedCcymouHou ammecmayut 603MONCHOCTL noemopHo npotumu PT 6 pezepeHulii 0eHb, co2naco8anHblii ¢
bropo pacnucanuii TITY.

DK3aMeH

DK3aMeH OCYIECTBIISIETCS B COOTBETCTBUU C [10710°KEeHMEM O TTPOBEICHUH TEKYIIETO KOHTPOJISI M TPOMEXY-
TouHoM arrectanuu TITY Ha sk3ameHne CTyeHTY BbIatOTCs OMIIETHI, BKIFOYAOIIME TEOPETHUCCKUE BOTIPOCHI U
NpakTHYEeCKUe 3a1anus. [IpenoaaBaTesb, IPOBEPUB PabOTY, B X0J€ YCTHOW OECeIbl CO CTYICHTOM MOKET 3a/1aBaTh
BOITPOCHI [I0 CaMOMy OHJIETY, a TAK)Ke JOMOHUTEIbHBIC BOIIPOCHI [0 TEOPHHU M TIPAKTUKE. B urore cryneHt Habupaer
WUTOTOBBIN OAJIT 3a PK3aMeH, MakcuMaibHO 20 OasutoB. OlieHKa 3a JUCIUIUIMHY (GOPMHUPYETCsl KaK UTOroBas 3a pado-
Ty B CEMECTPE U 3K3aMEH B COOTBETCTBHE C MPHUHSATOM IIIKAION OI[CHUBAHUSL.

CTYILGHTLI, HC CIaBIIMEC 5K3aMCH B CECCHOHHBIM Iepuoa, MOryT nepecaaTsb €ro B ICPUOAbl JTUKBUAAINU 3aJ0JIKCH-
HOCTEH B COOTBETCTBUE C ACUCTBYIOLLEH MPOLIEAYpOil.

B cootBercTBum ¢ mpukazamu ot 25.07.2018 r. Ne58/o1 OO0 yrBep:kIeHNH U BBEACHUH B JieiicTBre «CH-
CTE€MBbI OLICHUBAHUS pe3yabTaToB 00yuyeHust B ToMckoM noiutexHudeckoM yHuBepcutere» u Ne59/ox O0
YTBEP)KJICHUH U BBEJICHUH B JICHCTBHE HOBOM penakiuy «[1omokeHus: 0 IpoBeIeHNH TEKYIIETO KOHTPOJISI U
npoMexxyTouHoi arrectanuu B TIIY» sk3aMeH no ¢pusuke npoBoAUTcs B yCTHOH Gopme. CTyAeHTY Bbljia-
eTcs DK3aMEHAIIMOHHBIN OMIIET, CONIEpKAIIUI TEOPETHUECKIE BOTPOCHI, KAYECTBEHHBIE M KOJTMYECTBEHHBIC
3amaun. Kaxelii Bonpoc 6usera oeHuBaTbes 6amiom (Beero o omiery 20 6amios).

DK3aMeH MPOXOIUT B yCTHOU (hopme.

CornacHo LIKabl OLIEHUBAHUS Pe3yJIbTaTOB

18-20 GammoB (OTJ'II/I‘{HO) - BCECTOPOHHUE 3HAHUS, OTIIMYHbIE YMEHMS U BIAJCHUE OIBITOM IIPAKTUUYECKOU AESTEIbHOCTH,
HEOOXOIMMbIe PE3YJIbTaThl 00yueHHs1 CPOPMHUPOBaHBI;

14-17 6annoB (XOpOILO) - TOCTATOYHO MOJTHOE MOHMMaHHE TPEeIMETa, XOPOLINE 3HAHHS, YMEHUS U OIBIT NPAKTHYECKOH aes-
TEJILHOCTHU, HEOOXOAUMBIE PE3yJNIbTaThl 00y4eHHs: ChOPMHUPOBAHBI,

11-13 GannoB (yAOBIETBOPUTENBHO) - TipHeMIIEMOE TIOHUMAHKE MPEIMETA, YIOBIETBOPUTEIbHBIE 3HAHUS, yMEHHS U
OTIBIT MPAKTUYECKOHN JIESITEEHOCTH, HEOOXOMMBIE Pe3YIbTaThl 00y4eHHs CPOPMUPOBAHEI;

0-10 GamioB (HeyJIOBJIeTBOpI/ITeJIBHO) - pe3ynbTaThl 00y4EeHUs] HE COOTBETCTBYIOT MHUHIMAJIBHO IOCTATOYHBIM TpeOoBa-
HUSIM.

P C3YJIbTAThI HpOMC)ICYTOqHOﬁ aTTeCTalnuu O(bOpMJ'IHIOTCH BCAOMOCTBIO 1 BHOCATCS B 3aUCTHYHO KHUKKY

oOydarorierocs.




