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1. Poab qucuunimHbl «MaTtematuka 3» B (POPMHPOBAHNU KOMIIETEHIUH BHIMYCKHUKA:

DemMenT CocrapJsionye pe3yJbTATOB 0CBOCHHS (1eCKPUNTOPHI KOMIIETEHIIHHN)
o6pasoBaTeIbHO Kon HHauKaTophl 10CTHKEHHSI KOMIIETeHIIHi
HanmenoBanne
NPOrpaMMsI CemecTp | KOMIIETEHIIUH KOMIICTeHIHI
(AMCHUIINHA, Kon HaumenoBanue Kox HaumeHoBaHue
npakTuka, THA) HHAMKATOPA HH/IUKATOPA J0CTHKEeHHSI
CriocobeH OCyIeCTBIATh Brazeer onbIToM NIPHMMEHEHHS 3aKOHOB €CTECTBEHHBIX HAYK M
TOUCK, KPUTHUYECKUI YK(Y)-1.1B1 MaTEMAaTHYECKUX METOAOB M MOJENEH i pEIleHus 3a1ay
aHaNIu3 U CHHTE3 Amnanusupyer 3aj1ady, TEOPETHYECKOTO M IPHUKJIAJHOTO XapaKTepa
YK(Y)-1 nH(bOpMaLHH, TPUMEHATH N.YK(Y)-1.1 BbIIIEIISSE ee Oa30BbIe VK(Y)-1.1V1 YMeer pemaTth 3aJaud  TEOPETUUECKOr0 M MPHUKIAJHOTO
CHCTEMHBII ITOIXOA IS COCTaBIISIOIIHC xapakTepa
pCIICHHUS TIOCTaBICHHBIX VK(Y)-1.131 3HaeT 3aKOHbl €CTECTBEHHBIX HAyK H MaTeMaTH4eCKHE
3a1a4 METO/1bl TEOPETHYECKOTO XapakTepa
Brnageer MaTeMaTHYECKHM amNIapaToM KOMILUIEKCHOTO H
CriocobeH NpUMEHSTh IIpumensier OIEPaHOHHOTO UCYHCIICHNS, TU(PepeHINANTbHBIMH
MaremMaTHKa 3 3 COOTBETCTBYIOIIUH 3 MaTeMaTHYECKUH anmapar OTIK(Y)-2.1B3 YPaBHEHMSAMU U PJaMHU JUIsl IPOBEIEHUS TEOPETUUECKOrO
(u3UKO-MaTeMaTHISCKUH HccaenoBaHus HyHKIHIA, HCCIIeIOBAHUS H MOJCTUPOBAHUS (PU3HICCKUX H XUMUICCKHX
arnmnapar, METO/bl aHAIN3a JIMHEWHOW areOpel, MIPOLIECCOB U SIBJICHUH, a TAKXKe, UL PelleH s
U MOZICTHPOBAHHUS B LOTIK(Y)- b depenpansHOro 1 npohecCHOHAJILHBIX 33124
OIIK-2 TEOPETUYECKUX U 21 HMHTErpajbHOrO UCUUCIICHUS, YMmeer  pemars  OOBIKHOBEHHBIE I (epeHIHaIbHbIC
SKCIIEPHMEHTAIBHBIX o psinoB, nuddepeHnnaIbHBIX OTTK(Y)-2.1Y2 YPaBHEHHS M WX  CHCTEMbI, IPUMCHATH  ammapar
HCCIeIOBAaHUSAX IIPH YpaBHEHHH, TEOPUH TapMOHHYECKOTO U KOMILIIGKCHOTO aHalu3a IPHU PEHICHUH
pelieHnu (YHKIUH KOMIUIEKCHOTO CTaHJAPTHBIX 329
poecCHOHANBHBIX MIEPEMEHHOTO B MHIKEHEPHON 3HaeT OCHOBHbIE ONpEAENEHHS U  TOHATHA  TEOPUH
3a1a4 JIeSITeIIbHOCTH OIIK(Y)-2.133 nudbepeHIanbHbIX YpaBHEHHUH, PAIOB, (byHKIMH
KOMIIJIEKCHOT'O IEPEMEHHOT'0 M OIEPaIlOHHOTO HCUUCICHUS

2. IMoka3zaTeJu U MeTOALI OLICHUBAHNSA

Il1anupyemsle pe3yJbTaThl 00y4eHHs 110 JTHCHUILIHHE

Koxa unaukaropa

HaumeHoBaHue pa3jesia JUCHUILTUHbI

MeToabl OLleHMBAHUS

Kon HaumeHoBanune JIOCTHKEHUS (oeHOYHbIE
KOHTPOJINPYyeMoi MepOoNpUsITHSI)
KOMIIETCHIIUH
(nJIM ee 4acTH)
PA1 | Brmaneer NYK(Y)-1.1 | 1. O6sikHOBeHHbIe AU bEpEHIHATbHbIC YPABHECHUS Konrpounbras padora
METOJIaMH PEIIeHNsI OOBIKHOBEHHBIX AU ((hepeHnnanIbHbIX MN.OIK(Y)-2.1 | pepporo nopsiaxa 3.

ypaBHEHHH 1-T0 ¥ BBICIIETO MOPSIKOB U CHCTEM
nmudepeHIraIbHbIX YpaBHSHUH;

METOJAMH HCCIICAOBAaHHUS CXOJHUMOCTH PSJIOB,
GyHKOHH B CTENEHHBIE U
GbyHKIUN KOMILIEKCHOTO MIEPEMEHHOT0;
HUCUYHCIICHUA
YPaBHEHUM U UX CUCTEM

Pa3IIOKEeHUS
TPUTOHOMETPUYECKUE
MetonaMu IH(pGepeHINnaIbHOT0 U HHTETPAIBHOTO UCYHCICHUS
OCHOBHBIMHU
MPWIOKEHUSIMH TEOPHUH BBIYETOB; METOJIAMH OIEPal[HOHHOTO
peuieHnsi  OOBIKHOBEHHBIX  AU(depeHINnaTbHBIX

PAIBL;

2. OObIKHOBEHHBIE A PepeHIaIbHbIe YPaBHEHUS
BBICIINX TOPSAKOB M CHCTEMBI OOBIKHOBEHHBIX
muddepeHnaNbHBIX YpaBHEHUI

3. UucnoBsle psiibl

4. OyHKUNOHAIIBHBIE PSJIBL.

5. Paner @ypre

7. PAnpl B KOMIUIEKCHOM 00JIacTH.

8. Teopus BEIUETOB U €€ TPUIIOKEHUS

9. Ipeobpazopanue Jlamaca. OneparOHHBIA METOT

TectupoBanue —
HE3aBUCHUMBIHN
koHTposb [TOKO




pewenus nuddepeHnnanbHbIX ypaBHEHUH

PA2 | Ymeer NYK(Y)-1.1 | 1. O6sikHOBeHHbIe AU bEpEHIHATbHbIE YPABHECHUS Kontpounbnas padora
ONpenensTh TUI, HaxoAuTh obmee u 4vactHoe perreHne | M.OTIK(Y)-2.1 [IEPBOTO TOPSIKA nas.
muddepeHMaIbHbBIX  YpaBHEHHH W CHCTEM  JIMHEHHBIX 2. OGbIKHOBEHHBIE TU((EpeHIMATBHBIC YPABHEHHS TectupoBanue —

1 depeHInaIbHBIX ypaBHEHUH c HOCTOSIHHBIMHU BBICLLIAX [IOPSIIKOB H CHCTEMbI OOBIKHOBEHHBIX He3aBHCUMBII
KOd(QPHUIHEHTaMH; HCCIEeN0oBaTh Ha CXOAWMOCTH UHCIIOBBIC b depeHIMaTbHbIX YpaBHEHHIT koHTpOIHs [JOKO
PAIbl; HAXOAWTH MHTEPBAIBI CXOJUMOCTH CTEIICHHBIX DSIOB; 3. YucroBbIe psitbl

pasnarath (yHkumu B psag Teinopa u ®ypbe; BBIIOIHATH 4. OYHKLMOHATbHBIE PSbL.

JCUCTBUS C KOMIUICKCHBIMH YHCIaMH M (QYHKUUSIMH; 5. Psiapl Dypbe

i epeHInpoBaTh U UHTETPUPOBATh PYHKIIMU KOMILIEKCHOTO 7. Psisibl B KOMIUIEKCHOM 0GIACTH.

HEepPEeMEHHOro; pasnarath (GyHKUMU B psn JlopaHa, npuUMeHATbH 8. TeopHs BEIUETOB M €& TIPHUIOKEHHS

TEOPHIO BBIYCTOB JJI1 HAXOXJCHHA HWHTETPAJIOB, HaXOAUTh 9. IIpeobpazosanue Jlamiaca. OnepannoHHBIN METOX

n300pakeHHe 10 OPUTMHAIY M OPUTHHAI 110 N300PaKEHHIO; perenns 1ubepeHIHAIBHBIX YPABHEHHUIT

pemats 3amayy Komm st nudgepeHnnanbHBIX ypaBHEHUH U

CHCTEM C IIOMOIIBIO ONEPAlMOHHOTO HCYHCICHHUS

P 3 | 3uaer N.VK(Y)-1.1 1. O6rikHOBeHHbIE MU(hepeHIUaTbHbIE YPABHEHHUSA KonrpounbHas pabora
knaccudukanuoo auddepeHunanbHpX ypaBHeHui, ocHoBHble | M.OTIK(Y)-2.1 [IEPBOTO TOPSIKA nas.

MeTOJbl pelleHns Tu(epeHIHAIBHEIX ypaBHEHUH NEepBOro M 2. OGbIKHOBEHHbIE (D (EPCHINANBHbIC yPABHEHIS TectupoBanue —
BBICIIIMX HOPSAAKOB U CHCTEM I (epeHIMaIbHBIX ypaBHEHHH; BBICILIMX [IOPSIIKOB H CHCTEMbI OOBIKHOBEHHBIX He3aBHCUMBIH
OCHOBHBIC TOHATHA TEOPUHM YHCIOBBIX M (DYyHKIMOHAJIBHBIX I depeHLHaTbHbIX ypaBHEHHI xoHTposs [TOKO

psanoB; paasl  Teitmopa, MaknopeHa, ®ypbe; MNOHATUA
KOMIUIEKCHBIX 4YHCEJl, OCHOBHBIX (YHKIMI KOMIIJIEKCHOTO
NepeMEHHOT0 M WX CBOWCTBa; aupdepeHnupoBaHUEe U
WHTErpUpOBaHKWEe  (YHKIMHA  KOMIUIEKCHOTO  II€PEMEHHOIO;
nousTuss psipa Jlopana, 0coOBIX TO4YEK, BBIUETOB; IOHSTHE
npeoOpa3oBanus Jlamuiaca u ero OCHOBHBIE CBOMCTBA; OCHOBHBIE

TIPHWIOKEHUSA ONIEPAITMOHHOTO UCUNUCIICHUSA

3. Uucnosble psiibl

4. ®yHKINOHANBHBIC PSIBL.

5. Psanp1 @ypee

7. PAnpl B KOMIUIEKCHOM 00JIacTH.

8. Teopus BEIUETOB U €€ IPUIIOKEHUS

9. IIpeobpazosanue Jlamnaca. OneparOHHBIA METOT
peuieHus TudepeHIraIbHbIX YPaBHEHUH

3. IlIkaJja oueHUBaAHUA

[Topsimox opraHu3any OLIEHWBAHUS PE3yJIbTaTOB OOy4YEHUS B YHHUBEPCHUTETE PETIaMEHTHUPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATHUBHBIM aKTOM —
«CucreMa OIIGHUBAHUS pe3yIbTaTOB 00yueHHs B TOMCKOM HONMHUTeXHHYECKOM yHUBepcuTeTe (Crcrema oleHHBaHUs)» (B JCUCTBYIOIICH pEeIaKium).
Hcnonp3yercss OalibHO-PEUTUHIOBasi CHCTEMa OLICHUBAHUS pe3yjibTaToB oOy4yeHHs. MToroBas oueHka (TpaJulMOHHAs M JIUTEpHas) MO BUAAM
yuebHoll nestenbHOCTH (M3yueHue aucuuiuinH, YWPC, HUPC, kypcoBoe mNpoeKkTHpOoBaHHE, NPAKTUKU) OMNpeAeseTcs CyMMOW OaloB IO
pe3yibTaTaM TEKYIIEro KOHTPOJISA U MTPOMEKYTOUYHON aTTeCTaIluy (MTOTOBasi pEMTHHTOBAsI OlleHKa - MakcumMyM 100 GasuioB).

PacnipeniesieHrie  OCHOBHBIX M JIONOJHUTENbHBIX OaJlJIOB 32 OLIGHOYHbIE MEPONPUATHSA TEKYIIEro KOHTPOJS W MPOMEXKYTOUHOM arrecTaruu
YCTaHABIIMBACTCS KaJCHIAPHBIM PEUTUHT-TNIAHOM JTUCITUTUIAHBI.



Pexomenayemas mkaa Jyisi OTJIEIbHBIX OIEHOYHBIX MEPONPHUATHI BXOIHOTO U TEKYIIETO KOHTPOJIS

% BBINOJIHEHUS CoorBeTcTBHE
o OnpeneieHne OLEHKH
3aJaHUus TPaAHIMOHHOHU OLICHKE

90%-+100% «OTIHIHOY OTJIMYHOE TOHUMAHKE MPEMETa, BCECTOPOHHHE 3HAHUS, OTJIMYHBIC YMCHHS U BJIAJCHUC OMBITOM MPAKTUYECKOH NEeSITeIbHOCTH,
HE0OXO0IMMBIC PE3YNIbTAThI 00yUIeHHS C(HOPMHUPOBAHBI, X KAYECTBO OIICHEHO KOJMIECTBOM OAJIJIOB, OJIM3KUM K MAaKCUMAIbHOMY

70% - 89% «Xopo1o» JlocTaTo4HO MOJTHOE TOHUMAHUE MPEAMETA, XOPOIIUE 3HAHUS, YMCHHUS U OTIBIT MPAKTHYCCKON ICATEILHOCTH, HCOOXOAUMBIC PE3yJIbTaThI
00yueHus chOPMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OI[CHCHO MUHHMAJBHBIM KOJIMYECTBOM 0aJLIOB

55% - 69% «Y IOBIL» [TpuemiieMoe MOHNMaHKE TPEAMETA, YIOBICTBOPUTEIBHBIC 3HAHMUS, YMEHHUS U OTIBIT IPAKTUIECKOH NeATETLHOCTH, HEOOXOJUMEBIE Pe3yIbTaThI

06yqu1/m C(l)OpMI/IpOBaHLI, Ka4eCTBO HEKOTOPLIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJIUYCCTBOM baiioB

0% - 54%

«Heynosi.»

PesynbTaTel 00y4eHus: He COOTBETCTBYIOT MHHUMAIIBHO JJOCTATOYHBIM TPEOOBaHMSIM

[IIxana ny1s1 OIEHOYHBIX MEPONPUSITUN SK3aMEeHa

% BBINOJIHEHHSI OK3aMeH, CooTBercTBHE
3a/laHuii DK3aMeHa 0asL TPaJULIMOHHOI OLleHKe Onpenesenne onenxu

90%+100% 18+ 20 «OTIHIHO OTJIMYHOE TOHUMAHKE MPEAMETa, BCECTOPOHHHME 3HAHUS, OTJMYHBIC YMCHHS U BJIAZCHUC ONBITOM NMPAKTHYECKOH NS TEIBHOCTH,
HE0OXO0IMMBIE PE3YNILTAThI 00YIeHHS C(HOPMHUPOBAHBI, X KAYECTBO OI[CHEHO KOJIMIECTBOM OAJIJIOB, OJIM3KUM K MAaKCUMAaITbHOMY

70% - 89% 14 +17 «Xoporioy» JlocTaTo4HO MOJTHOE TOHUMAaHUE TIPeIMETa, XOPOIIINE 3HAHUS, YMEHHUS U OIBIT MMPAKTUICCKON JAESITETLHOCTH, HEOOXOIMMBbIC
pe3yJibTaThl 00yueHHs: COPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OLICHEHO MUHUMAIIbHBIM KOJIMYECTBOM OaIJIOB

55% - 69% 11+13 «Y 1OBIL» [MpuemaeMoe MOHUMAaHUE MTPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHUS U OIBIT NPAKTHYECKOH AEATEILHOCTH, HEOOX0IMMBbIC

[pe3ysbTaThl 00y4eHHs CHOPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MHHUMAJIbHBIM KOJINYECTBOM 0aJlJIOB
0% - 54% 0+10 «Heynosi.» PesynbraTsl 00y4eHuUs! HE COOTBETCTBYIOT MHHUMAJIBHO JOCTAaTOYHBIM TPEOOBAHUSIM

4. llepeyeHb TUNOBBIX 3aJaHUI

OueHoYHbIE
MepOoNpUSTHS

le/lMepr THIOBBIX KOHTPOJBbHBIX 3agaHui

KoHnTtponbHas
paborta

BapuaHT Ne 1
KoHTponbHas paboTta no teme «AuddepeHumanbHblie ypaBHeHUA 1 —ro nopagKa»
1. Onpeaenutb TMN U HaiTK 06LMe peLUeHUA faHHbIX YPaBHEHUN:

1. (y+ylInx)dx— (x —xy)dy =0.




O1eHOYHbIe
MEpPONpPHATHS

IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

2y 2X y= 2x%
1+ x2 1+ x2
2
3. (xy2 + 2 )dx+ (x2y =X )dy = 0.
y2 y3

2. HaiiTn yacTHbIE pelIeHUs] yPAaBHEHUI:

4, xy’—y=xtg(¥j, yO =1.

5. eYdx=(2y-xe¥)dy, y(-1)=0.

KoHTponbHas paboTa no teme «AudpdepeHuymnanbHble ypaBHEHUA BbiCLLEro NopaaKa U cuctembl AY»
I) Onpeaenutb TMN U HaiiTK 061 Me peLleHUA JAHHbIX YPaBHEHWIA:
1) y'=y+Xx.

X

4 ’ e
2) y'-2y +ty=—.
X

1) Pemmurs 3anauy Komm:
1) wy'+(y)'=0. yO=1y@®=1

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




OneHovHbIE IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI
MEpPONpPHATHS
dx
a
3) x(0) =1 y(0) =-1.
dy _
dt

YucuaoBble H QYHKITHOHAJILHLIE PSAbI

l. HccnenoBath Ha CXOAUMOCTD PSJIBL:

> 1 2 (n+1)? 2 nl(n+1)!
5 — 2.y Y g S O
nin+1-cos’ na i (n+2)%3 o (2n)!
o _ n o (_1\"N 4
4.2[” 1J, 5.3 D0
n=1 3n+2 n=1 N +5

Haiitu nHTEpBaI CXOIUMOCTH PsiJia, UCCIIEIOBATh P/l HAa KOHIIAX HHTEpBaJIa:

.
) n,2n o 42N 2
1) Z(0.1) X 2) Z3 (n+§)
n=1 n=1 (X+5)

Paznoxwuts B psaa Teiinopa, B OKPECTHOCTH TOUKH Xo, GyHKmuto f(X):

"I
2) y= x2 -sin5x, Xp =0

1) y=Inx, xg=1.

7 1
) y=—— X%, =0, 4) y=——= =-1.
1+ x—12x2 0 { %0

KonTpoabHas padora Ne3 mo Teme « PyHKIIMH KOMILIEKCHOTO TEPEMEHHOI0»




O1eHOYHbIe
MEpPONpPHATHS

IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

BAPHUAHT Nel

. 3 . .
V. a) Haiitu Bce 3HaueHus KOpHs: N/ — 2 . Pe3ynbTar BBIMHCIEHHH IIPEACTABUTHL B anrebpandeckoit popme.

6) Ilpencrasuts B anrebpanieckoii hopme: (—1—i)* .

o : 2
V. a) Haiitu ko3 PULIUEHT pacTsHKEHUs M Yroll HOBOPOTA B TOUKe Z; =1—1 mpu oToOpaxkeHnn o = Z° .

0) IIpoBepuTh QPyHKIHIO HA AHATUTHYHOCTD: () = (Z*)2 7.

VI. Haittn ananurnueckyto dynxumio f(z) =U +1V no ussectHoit neiictButensHoil yactu u 3Havenuto f(Zp):

U(x,y)=x>=3xy% f(i)=-i.

VIL. BrbIumciuTs HHTErpa: sz Imzdz, rue L - orpesok npsimoii ot Toukn Z; =0, no Toukn Z, =1-2i.
L
dz ) .
VI Beraucauts HHTErpat: Jﬁ,rﬂe L .|Z—2I| =1.
[ Z2°(z-2i)

Konmponvnas paooma Ne3 no meme «Komnnexcuwie paovt. Boruemor»
BAPUAHT Nel
z
(z-1)(z%? +2z-3)
©  cos(in) PR (z+i+1)"

2. Haiitu u IMOCTPOUTH 001acTh CXOAUMOCTH psaa: : l,

nm1(z+i+1)" no(2n+i)(4+3i)"

1. Pasnoxuts Gynkumo | ( Z ) = B psin JIopana ¢ ueHTpoM B Z() = 1 & konbue | z-1 |> 4.

3.  Bpl4uCIUTH ClieyIONINe HHTErPaIIbL:




O1eHOYHbIe

IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

MEpONPUSITHS

zdz exp(l/z)+1d T cosaxdx
B)_[ Z

A) §
|Lﬂﬂez+e2 I2j=2 z _wx2+4x+5

KourpoabHas padora Ne3 mo teme «OnepaiuoHHoOe HCUYHCTEHHE.)»
BAPHUAHT Nel

1. Pemmts muddepennuansHoe ypapaenne X +3X = e , €cIH X(O) =0.
2. C nomommpio hopMymsl J{foaMmernst HAMTH perIeHne YpaBHEHHS

x''=arctgt,
Y/I0BJICTBOPSIOIIEE HAYATLHBIM YCIOBHSIM X(O) = X'(O) =0.
X'+4y +2x =4t +1,

3. Pewuts cucremy ypaBHeHHH 3., X(O) = y(O) =0.
y+X—y = Et




O1eHOYHbIe
MEpPONpPHATHS

IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Nas.

IlpuMmep BapHaHTa MHANBUAYAJILHBIX 3aJaHUM.




O1eHOYHbIe
MEpPONpPHATHS

IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

JuddepeHiunantHele YpaBHEHWA W CHETEMB

1. Hafirn ofiie peliesns YpaBHeHHI! NepBoro Mopiajika

Y 1
Ny-2o_-
)y z  sin(y/z)
2) o +ycosz = cosz.
3 y+y=zJy.

-z d-.
0 € ciy_l_ -.I)

ES costy .
5) (3z° 4 6ay?) dr + (6x?y + 47) dy = 0.
6) 24yt +dy—z)y' =L

=10

2. HafiTin uacTHEIe pelueHud ¥pasHeHI
1) Vi + Lde =z ydy, y(1) =0
N (r—y)de +({x+y)dy =10, y(l)=1.
3) zy — 2y =2t y(l)=10.
) v dey=(14+z)e™ o, y(0) = 1.
3. Haitru peiwenns ypasHeHuil BrcCllero Nopaika
; (0) =0
12"'|'i='|2—1- 2.|.l=r__r,- ?:Ir.. 1
) y'y' =y V=Y =1
3) y' cos’x = 1. Ny +4 = cose.
5y + o 2ho's 6) "+ + -* + !
Wy cos’ ¢ yraTyEre e
Ty +2 +y =122 -10) e, &) o =3y = 2sindz — cos 3z

9) " =4y 4+ 5y — 2y = (16— 122)e%. 10) 4™ + 3" + 29 =1 -2

)2y 4oy +y =10, 12) 2% 4" — 6y = 12Inz.

13) & + 2 + 51 = —8¢ ' sin24, w0} =2, z(0) =6
14} & — 62 + 25z = Osindd — 24 cos 41, c(0) =2, &(0)= -2

4. HafiTnn peienus NuHelHEX cHCTeM

]i:=[51'+5y z(0) =0

1) &= —8z+dy
|g=—-c+2y " w0]=1

=3z —dy ?)
3) r=5r—1y 4)]i:=['}1'+4y+2!
Tlo=2+y |g=—ac+10y-1"




OneHovHbIE IIpuMepbl THHOBBIX KOHTPOILHBIX 32/1aHUI
MEpONPUSITHS

YuciaoBble H QYHKIIHOHAJILHLIE PAALI
1. I/ICCHGI[OBaTB Ha CXOAUMOCTH 3HAKOIIOJOKUTCIIbHBIC p}II[I:II

> (2n-1)? > 5 3
D El(5n2+1)-ﬁ 2) n;ltg J2n+7

W> wgﬁi
)Z 4) El o) 5

2. UccnenoBaTh Ha CXOUMOCTH 3HAKOUEPETYIOMIUECS PSIbI:

\/5n +3n-—

n3n 2 S
nyn 2 L' T
ne~2
@XNMLQQﬂDW(j
n=1




O1eHOYHbIe
MEpPONpPHATHS

IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

3. Hantu MHTepBajJjlbl CXOIOMMOCTIM CTEIIEHHEIX PAIO0OB:

o 3f
DY
n=1

n+2 e
x—8)" 2 —1)"n22" "
1 (x-8) ) ngl( )

4. Paznoxurts B psix Teitnopa no crenensm (X — Xg) QyHKuum:

1) y=2;, Xg =2 2) y=(1+xe >, x=0
XS +4x+7
arctgx3 3
3) y:S—3 Xo =0, 4) y=In(x+2)" xg=1
X

5. Hcnonb3ys pas3nokeHHe MOIBIHTETPAIbHON (YHKIMM B CTETIEHHOW P, BBIYMCIMTD HHTETPANIBI C
ToyHOCTRIO HE MeHee 0,01:

18 1
1) [v1-x%dx 2) [sinx®dx
0 0

KomnuiekcHble yncaa U GyHKIUH

1. laner uncna Zg = 23+ 2i, 2, =2-6l.

BreimonHuTh AelicTBUs B anredpandeckoii popme:
il
1) 3z +52,, 2) z;-17,, 3) —.
22
2. JlaHpl yncna Zg = 3\/§+ 3i, 2, =-1+4i, z3=2-4i.

ITocTpouTh uKMcia Ha KOMILIEKCHON IUIOCKOCTH U MEPEBECTH B TPUTOHOMETPUYECKYIO M MOKa3aTeNbHYIO0 (HopMy
3anucy. BRINOTHUTE yKa3aHHbIE IEHCTBUS B NTOKa3aTeNbHON (hOpMe, pe3yabTaThl IPEAICTABUTh B alreOpandecKou
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U B TIOKa3aTeNbHOU (opMe.

1) (2,)° 2) ¥z, 3 28

Zy +Z3
3. Maustuncna 2y = —1—-1, z, =2+3i.

Bbruucnnte 3HaueHUs QyHKIUI:

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

Pe3ynbrarhl npenctaBuTh B anredpandeckoi popme.
4. OnpenenuTs U MOCTPOUTH Ha KOMIUIEKCHOM IUNIOCKOCTH CEMENCTBA JIMHUH, 33JaHHBIX YPAaBHEHUSAMU:

C .
1) |z|zng, 2) | z|= Csin(arg z).

5. Haiitu Moaynb 1 apryMeHT npou3Boanoi pynkmumn W = f (Z) B TOYKe Z = Z:

f(z)=(1+4i)e™,  z5=1+i

6. BBIUMCITUTD UHTETPAJIBL:

1) Ll |z|=\/3, Rez>0 !
({)\/_ { }

2) I(ReZ+ImZ)dZ, 2oe L:ompesox [0,1+ 2i].
(L)

7. BeraucianTsb, UCIob3ys HHTErpanbHyto ¢popmyny Komu:
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MEpONPUSITHS
1) |z|=0,5;

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

OnepanuoHHbIH METOA
1. Haiitn n3o0pakeHus cienyronux GyHKITAN:

el _ ebt
1) f(t)=cos 2) 1) =—
2. Haiitn opuruHaisl (yHKIMNA 1O 3aJJaHHBIM N300pasKEHHSIM:
1 p?
DF(P) = 2 F(p=y—
(P+D*(p+3) (p* +4)(p* +9)
3. Haiitu pemenue 3anaun Ko onepanuoHHBIM METOI0M:
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, Pemmith ypaBHEHUS, UCTIONB3Ys hopmyny Jlroamerns:

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

5. Haiitu pemenue cuctem onepanuoHHBIM METOIOM:

0 X'=6x+2y x(0)=-1, » X'=4x-5y x(0)=3,
y'=2x+9y’ y(0)=0. y'=x+2y " y(0)=-1.
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MEpPONpPHATHS
TectupoBanue — | Bonpocsr:
HE3aBUCUMBIN 1. /IaHBI KOMIUICKCHBIC YHCIIa
xontporb LOKO | 7, =1+42i u z, =3i
(PT5 u PT6)

(3mech Z; M Z, - KOMIUIEKCHO CONpPSKEHHbIE YHCIIA)

Y CcTaHOBUTE COOTBETCTBHE
JICVICTBUE HAJ YUCIIAMU:

1.

o~ b

abrwnE

22, + 3z,

pe3yJIbTaT ACMCTBHS HAJl YUCIaMU
3i—-6

4i-3

2-5i

—6-3i

6+ 3i

2. JlaHbI KOMIUJICKCHBIC YnCTIa

i=
z,=2e*

Va

57
_i2%

z,=Te °©

a) [maBHOE 3Ha4eHME apryMeHTa IPOM3BENCHUS Z1 * Z9 PABHO

Z
6) I'maBHOE 3HAaYEHHE aPIyMEHTA OTHOIIEHHUST —- PAaBHO

Z,

(OTBeTHI 1aTh B Tpajtycax)
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3.YCTaHOBUTE COOTBETCTBUE
DyHKIUSA
1. 2exp 1+i5—7zJ
6
2. 2exp|1+i 2?7:}

3. 2exp 1—i£j

4. 2exp 1+i£j
3

3HauYCHHUE QYHKIIUU
1. e(++/340)
2. e(i-+3)
3. e(/3-i-1)
4. e(x3-i)
5

4.

Haiiti K0>()(UIMEHT paCTsKEHHS U YTOll IOBOPOTa B Touke Zg = |

nipu otobpakenmu | (2) = z* +1Inz

IIpu BBOZIE 3HAYCHNA K 3HAYEHUsI KOPHEU KBAaJPATHBIX OKPYIJIATH 10

ECATBIX.
3HavYeHMs yriia MoBOPOTa BBOAUTH B Ipaycax

BBectu nBa 4n(
k =
o =

5.
BBectu nBa 4uuq
Boruucnuts unaTErpan I (Re Z+Jm Z) dz (L) - X=
(L) npsiMast JINHUS, y=
, Tae

COANHAIOIIasA TOYKHU n
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OTBeT Moy4YuTh B BUjie KoMIuiekcHoro uucina X + 1Y

JlpoOHbIe 3HaUYEHUS BBOJUTH B BUJIE HECOKPATUMOM Ipodu

419,-7/2

6.

Breraucnuts uaTerpan, ucnonasdys Gopmyny Komm

§ dz

2
2+2il=2 27 T4

KoHTyp 00X0aUTCsI B MOJIOKUTEILHOM HaIlPaBJICHUU.

o wbhE

-l2
-
wl2
il 2
-1/2

7

Bri6epute Bce GyHKIIMH, KOTOPHIE MOTYT Int
CIIYKUTb OpUTHUHAJIaMU A I

m O OW
QD
-
S
(]
—

u
|




O1eHOYHbIe
MEpPONpPHATHS

IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

YcTraHOBUTE COOTBETCTBUE OPUTHMHAIIOB U 2 4 p
n300pakeHuUi 1. F ( p) — + >
p+3 p°+4
A f(t)=2e"% +4cos2t 9 8
_ 3t - 2. F ( p) = + 2
B. f(t)=3e™ +4sin2t p+3 p°-4
c. f(t)=2e"% +4sh2t 4 4
“ at 3 R =737 "
D. f(t)=4e> —4ch2t p-5 p°-4
3 8
4. F(p)= +—
p-3 p°+4
9.
Bribepute yCIOBHO  CXOMSIIMIACS P, MCIHOIB3YS TMpPH3HAK 0 (_1)n+1 ) n2
JleliOunIa 1. e —
n=1 (Bn+ 2)2
00 ( 1)n+1 n
2.
E‘l (n+1)!
3 § ( 1)n+1 n
' n=1 3n+2
4 00 (_1)n+1
' n=1 3n+2

10.
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1
Paznoxute QyHKIIIO X) = (1 + X) (X _ 2) B psifI

1 3
2. f() =t ax+ 42
MakJiopeHa. (x) +4X+8X +16X -
11 3
3 f()=—S+x-—x"+—=x"+
2 4 6
11.
Nurepsan (1;3) sBisieTcst HHTEPBAIOM CXOAUMOCTH PSIOB o0 ;
1. Y n(x-2)
n=1
[e) (X_z)n
2 3
n=1 N
2 (x=3)"
3. 3 =3
n=1 N

12.YcraHoBUTE COOTBETCTBUE
GyHKIHS CYIIIECTBEHHO 0co0ast TOUKa

z

¢ =00
=y i
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1+2
In(zj
f(2) =m z=0

z+1+4ij

f(z)=sin[—. yoai

Z+4i

eZ—I

)

13

1

Oynaxio W = — pasiioxui B OKPECTHOCTH TOUKH Zg = —i B CTETICHHOM Psil

- - 2 - 3
a,+a(z+i)+a,(z+i) +a,(z+i)° +...
Vxkaxunte k03D HUITHMESHTHI Pa3IOKESHUS do; a1; az; a3
(mpoOHBIE OTBETHI BBOANUTE OOBIKHOBEHHOH HECOKpATHMON JIPpoOBI0 O3 MpoOetoB, ecin KO3 PHUIUSHT

MHUMBIH, | — IIEPBBI MHOKHUTEJD)

o= 1
1
i

azg= _ -1

a;=
a,=

14.

16.Pemmts 3anauy Koy onepanuoHHbIM
METOIOM

X'+3x'=e~t, x(0)=0, x'(0)=-1

OrtBer:

X(t) = é(e‘3t —1)— L

3

-€

=3t

15.
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Bri6epute cxonsiuiics psj, UCIONb3ys MPU3HAK CPABHEHUS

1. !
n:]_ n+2
o0
1
2. > ——
n=13n-/n+2
3. 3 !
' n:1(n2+3)-«/n+2
4. L
n:13n+5

16.13 ypaBrenwuii BriCIIEro nops/iKa BLIOPATh ypaBHEHHs, TOMYCKAIOIINE TTOHMKEHHE MOPSIKA C TOMOIIBIO 3aMEHBI

y'=p(y) y'=p\p

L .2
y+m()’) =0
2. 2yy"-2yy'Iny =(y")?
3. y'+2y+y=¢e"
4. y"sin* x =sin2x
5. n
2y =—"
yreesy sin®5x

17. Yacrhoe pemerue Yy * HEOJITHOPOJIHOTO JINHEHOTO
ypaBHEHUS
y'-3y'+2y = x-e*

HMCECT BHU]

e

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

y* = Ax-e*
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MEpONPUSITHS

Huddepenunpona
HHBIH 3a4eT [Tpumepsl 3ananuii Ha nudd.3auer (dK3aMeH)

3auveTHblil (JK3aMeHAIIMOHHBIN) Oumier 1

Cemectp 3
Crenennsie psaasl. Teopema AGens.HaxoxaeHrne nHTepBaga CXOIUMOCTH CTETICHHOTO PsJia.
2. TIpeobpaszoBanue Jlamaca. OpuruHainsl 1 n300paxeHusi. OCHOBHbBIE CBOMCTBA ONEPALIMOHHOTO METO/Ia

=

1. Pemuts 3amauy Koru y'—l = 4x4, y(»=1
X
@+ x*)y"+y'=0

2. Peuuts ypaBHEHHE

& 1
3. MHcenemoBarh Ha CXOIUMOCTh YMCIOBOH DS > (-1)"

= (2n+5)In(2n+5)
0 9!’1
4. OmnpenenuTs UHTEPBAT CXOAUMOCTH (PYHKIIMOHAIBHOTO Psijia Z (_1)n —5n ( 2)n :
n=1 “(X=

5. Pasnoxurts B psix Jlopana ¢pyskumo | (Z) = (Z — 3)2 e 110 CTCmeHsM 2

6. Brpruucaurs |I’l(—\/§ + i)2

7. Haiit kod(pduuueHT pacTsDKeHHs IWIOCKOCTH Z = X+1y B Touke Z, = 2i —3 npu orobpaxkeHUH

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




O1eHOYHbIe
MEpPONpPHATHS

IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

. _ i _ 27 +3i
8. Haiitu yron noBopora miockoctd Z = X + 1y B touke Zy =1 mpu orobpaxennn f(z) = e
1Z +

9. M3o6pa3uth 00J1aCcTh, 32IaHHYI0 HEPABEHCTBAMU
|z-1<3, |z+1]21, b5x/6<argz<5x/4.
eiz
10. BpryucnuTh UHTETpai [ﬁ —SdZ
|242]=L,5 (z+7)

11. Haiitn n3o6paxenue aist GyHKIMH f(t)=t-ch3t-sin2t

TeopeTnyeckre BOOPOCHI I OATOTOBKH K audd.3a4eTy (DK3aMEHY)

JAuddepennuaibHble ypABHEHHUS M CHCTEMbI

Kakue oOpikHOBEeHHBIE mu((dEepeHINaNbHbIE YpaBHEHHS II€PBOTO TOPSIKAa HA3BIBAIOTCA ypPAaBHEHUSMH C
pa3nenéHHBIMU U C pa3AeTSIoMMUcs nepeMeHHpIMU? Kak oHM permaroTces?

Kakue oObikHOBeHHBIE Tu(GEPCHIIMANIBHBIC ypaBHEHUS IIEPBOTO TMOPSAAKA HA3BIBAIOTCS OAHOPOAHBIMHU? Kak oHuM
pemarores?

Kakue oObIKHOBEHHBIC AU(QEpEeHIIUAILHBIC YPaBHCHHS TIEPBOTO MOPsIKa Ha3biBatoTCs JinHelHHbIMU? [lepeunciure
METOJIbI PEILICHUS

Kaxk pemraercs ypasaenue bepaymm?

Kaxmne oOpikHOBeHHBIE anudepeHranbHple ypaBHEHHS MEPBOTO TMOPAIKAa HA3bIBAIOTCS YPABHEHUSMH B TIOJTHBIX
nuddepennnanax? Kak onu perarorcs?

Yro Takoe 3amavya Komm 1yt 0OIKHOBEHHBIX Ju((epeHIMaNbHBIX YpaBHEHUH BhICIIUX MopsiikoB? Korma ona umeer
SIMHCTBEHHOE pelieHne?

[lepeuncnure OCHOBHBIC THUIBI OOBIKHOBCHHBIX MU((EPECHIMANTBHBIX YPaBHEHUH BBICIINX MOPSIKOB, JOMYCKAIOIINX
MTOHIKEHUE TTOPSIKA.

[aiite onpenencHue TMHEHHOTO AU(QepeHIInalIbHbIe YPaBHEHHS N - 10 mopsaka. [lepedncinure OCHOBHBIC CBOHCTBA
YACTHBIX PEIIEHUH OTHOPOIHOTO YPAaBHEHHUS.

CdopmynmupyiiTe TEOPEMBI O BpOHCKHAHE.

ChopmynupyiiTe TeOpeMy O CTPYKTYpe OOIIEro pelieHus HEOJHOPOIHOr0 JHHEWHOro muddepeHInanbHbIe
ypaBHEHUS

B dem cocrout meron Jlarpanxka OTBICKaHUS YACTHOTO PEIICHUS HEOJAHOPOIHOTO JUHEWHOTO Mud(depeHIInaIbHEIC
yYpaBHEHH:A?

Cxema noctpoeHus: QyHIaMEHTAIbHON CHCTEMBI PEIICHH 0JIHOPOHOTO JIMHEeWHOTo nuddepeHimanbHple ypaBHeHHS
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C TMIOCTOSTHHBIMU K03 UITMEHTaMH
[epeuncinre METOBI OTBHICKAHUS YACTHBIX PEHICHUH HEOJHOPOJHOTO JIMHEHHOTO UG depeHINaNbHbIC YPABHEHHS C
MMOCTOSTHHBIMHU KO3 (pHUIIHEeHTaMH
Jaiite ompenencHHe HOPMAIBHOW CUCTEMBI OOBIKHOBCHHBIX AM(QEepeHIMATBHBIX YPaBHCHUH nN-TO MOPSIKA.
Chopmynupyiite 3agaqy Komru st TaKOH CHCTEMBI.
WznoxxnuTe MeTONMbl WCKIIOYEHHS M XapaKTePUCTUYECKOTO YPaBHEHHS OTHICKaHHS OOIIEro pemeHus
CHCTEMBI IMHEWHBIX OJIHOPOHBIX YPABHEHHH C TOCTOSTHHBIMU KOA(PQHUIIMECHTAMU.

YucnoBbie U PyHKIHOHAJIBbHBIE pAAbL. Paabl dypbe
[onsTHE YKMCTOBOTO psifa, ero cyMMbl. HeoOXoauMBbIi TPU3HAK CXOAMMOCTH.
CBoiicTBa CXOASIIMXCS PSIIOB.
CpaBHUTENBHBIA MPU3HAK CXOJUMOCTH 3HAKOMOIOKUTEIBHBIX PSI0B. DTAIOHHBIE PSABI.
[Tpuznak ['anam6epa. {7151 KaKMX BUJOB YHUCIOBBIX PSIIOB OH 3P PEKTUBEH?
Panukansseril npusHak Komm. [[71s kakux BUIOB YMCIOBBIX PSAOB OH MPUMEHSAETCS?
WnTerpanphelii npusHak Kommu-MaknopeHna. B kakux citydasix ero cienyer IpUMeEHsTh?
[Tpu3Hak JleiibHMIIa cXOMMMOCTH 3HaKOUEpeayIOmUXCs psinoB. Kak mpoBoauTcs OleHKa CyMMBI M OCTaTKa TaKOTO
psna? [lorsTre abCOMOTHOM U YCTIOBHOM CXOIMMOCTH.
[oHsTHE PYHKIIMOHAILHOTO psijia B 00JIACTH €r0 CXOAMMOCTH. PaBHOMepHas u abcoioTHast cxoquMocTh? CBOHCTBA
PaBHOMEPHO M a0COJIFOTHO CXOJISIIUXCS PSIOB.
[Tonsitne crenenHoro psaa. Teopema AGerns.
WnTtepBan u paguyc cXOAUMOCTH CTENEHHOTo psiaa. CnocoObl HAX0XKIEHHS HHTEPBAJIOB CXOIUMOCTH.
Psagpr Teinopa m Maknopena i gaHHOW (yHKUMH. YCIIOBHs pasnokeHus QyHKuuu B psg Teitmopa. Cxema
noctpoenus psaaa Teiinopa (MakinopeHa).
Psapr MaknopeHna A1 HEKOTOPBIX 3JIEMEHTapHBIX (YHKUMI, HHTEPBAJIBI UX CXOAMMOCTHU. MCIoIb30BaHUE TOTOBBIX
pas3NoXKeHUH A MONMy4YeHHsl pasiokeHus B psx Makiopena Oonee clnoxHbIX (yHKuuid. [IpuMeHeHne cTEmeHHBIX
PAA0B B IPUOIMKEHHBIX BBIYHCICHUAX.
[lonste TpuroHoMmeTrpuueckoro psga. Popmynsl Dypbe ans HaxoxzaeHHs KodpduuueHtoB psaa (PyHKOHS

MEPUOTUYUECKas U 3aaHHast Ha HHTEpBae [—TE; 7I] ).

Teopema /lupuxie o0 ycioBusax paznoxeHus GyHKuuu B psig Oypee.
Dopmynel Dypbe 11l HETHBIX U HEYETHBIX (DYHKIMH.

Dopmynsr Oypre a1 cirydast pa3aokeHus QYHKINH, 3a1aHHOH B TPOM3BOJILHOM HHTEPBAJIE [—| , |] .
Pasnoxenue B psn @ypre HENMEPHOINUECKUX PYHKITHH.
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KoMmuiekcHble ynciaa u pyHkuuu. Teopusi BbIYETOB
TToHsITHE KOMIUICGKCHOTO YHCJIA, €70 ACHCTBUTEIIFHON 1 MHUMOM YaCTH.
Anrebpandeckas (opma 3amMcu KOMIUIEKCHOrO uuciia. Kakue KOMIUIEKCHBIE 4YMCIa Ha3blBalOTCS PaBHBIMU,
KOMIIJIEKCHO - COIPSKEHHBIMU?
Apudmernueckre AeHCTBUS HaJl KOMIUIEKCHBIMHU YUCIIAMH, 3alIMCAaHHBIMH B aliredpanyeckoit opme.
I'eomeTpuueckoe TmpencTaBleHHE KOMIUIEKCHOTO YHCIA, KOMIUIEKCHas IUIOCKOCTb. Moayns W apryMeHT
KOMIUIEKCHOT'O YHCIa.
TpuHOHOMETpHYECKash M IMOKa3zaTenbHas (opMa 3alMCH KOMIUIEKCHBIX uducen. Ilepexox m3 omHOW (OpMBI 3amucH
KOMIUIEKCHOTO YHCJIA K JPYTOM.
BosBenenue B crenieHs U M3BJIEUEHUE KOPHA U3 KOMILIEKCHOro yucia. opmynsl Myaspa.
[TonsiTne (HyHKIMK KOMIUIEKCHOTO nepeMeHHoro. [Ipenen u HenmpepbIBHOCTD (DYHKIUN.
[lokazarenbHas, nmorapudmuyeckas, TPUTOHOMETPUUECKHE, TUIEpOONNIEecKre M OOpaTHhIE TPUTOHOMETPHUYECKHE
(YHKIUH KOMIUIEKCHOTO TTEPEMEHHOTO.
JuddepenunpoBanne QyHKIHN KOMILIEKCHOTO iepeMeHHoro. Y cnosus Komu-Pumana.
ComnpspkeHHbIE TApMOHUYECKUE (DYHKIIHU.
[lonsTHe aHanuTHYECKOW (PYHKIIMU KOMIUIEKCHOTO NepeMeHHOoro B obnactu. HeoOXxoauMble 1 10CTaTOYHBIE YCIOBHS
AHAIIUTUYHOCTH.
I'eomeTprdeckuii CMbICT MOAYIISI ¥ @pTyMEHTA MPOU3BOIHON (DYHKITMH KOMIUIEKCHOTO TIEPEMEHHOTO.
[NonsiTre nHTErpasa OT PyHKIMKA KOMIDIEKCHOTO IEPEMEHHOTO M €ro OCHOBHBIE CBOMCTBA. BBIUNCIIEHE HHTETPAIIOB.
Wnrerpanpuas Teopema Komu. MuaTterpansaas popmyna Komu u ee cinencTsus.
Yucnossle 1 (HyHKIIMOHATIBHBIC PSJIBI C KOMILICKCHBIMU YJICHAMHU.
Crenennbie psaasl. Teopema Adens. Psn Tetinopa. Teopema o pasioxkeHHH aHATMTHUECKOH GyHkiuu B psn Tetiopa.
Psnpr Jlopana, onpenenenue. Teopema Jlopana o pa3inoXeHWH aHaIUTHYECKOW (QYHKIMHU B Koible B psa. [loHsTue
AHAJIMTHYECKOTO TPOIOJIKEHHUS.
Oco0ble TOUKH 1 WX Kinaccudukanus. Berder QyHKIMK B H30IMPOBaHHOM 0co00i Touke. DopMyIbl 11t BEIYHCICHHUS
BBIYETOB.
OcHoBHas TeopeMa O BBIYETAX.
[IprMeHeHne BBIYETOB K BEIYUCIICHUIO ONPEAETEHHBIX HHTETPATIOB

OnepaunoHHbIi MeTO]
Maiite ompenenenue npeodpazoBanus Jlaraca. Kakas (GyHKIMS MOXET CIyXuTh opuruHamom? UTo Has3bIBaeTCs
nzobpaxxenneM pyHkpn no Jlamnaccy?
3anumuTe TabIUIly N300pakeHni HarboJee YaCTO UCTIONh3yEeMbIX IIEMEHTAPHBIX (PYHKIINH.
ChopmynupyiiTe 1 3amUIINTE CBOMCTBO JNHMHEHHOCTH. Kak OHO HMCTONbB3yeTcsl A HaXOXIEHHS HM300pakKeHHs MO
OpUTHHAIY U HA000pOT?
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CdhopmynupyiiTe u 3amuimuTe cBoiictBa auddepeHImpoBanns N300paKeHNsT U opurnHana. Kak OHH HCTONB3YIOTCS
JUTIST HAaX 0K ICHHSI H300paykeHHsI 10 OpUTHHATY M HA000pOT?

CdhopmynupyiiTe U 3anuiinTe CBOWCTBA MHTETPUPOBAHHS M300paKeHHS W OpurMHana. Kak OHM UCTIONB3YIOTCS JUIS
HaXOXKICHUS N300paKEHUS 1I0 OPUTHHATY U HA000pOT?

ChopmynupyiiTe ¥ 3amMIIUTe CBONCTBA 3ama3/iblBaHHs U CMEINeHUs. Kak OHM WCHONB3YIOTCA I HAXOXKICHUS
M300pakeHUs IO OPUTHHATY U Ha000pOT?

Jatite morsTHE cBepTKHM QyHKIMI. Kak 3amuceiBaeTcst m3o0pakeHne cBepTKku? Kak MOXHO HCIIONB30BaTh (HOPMYITY
CBEPTKH ISl HAXOXKICHUS N300paKeHUS 110 OPUTHHAITY U Ha000poT?

Uznoxure cxeMy HaxOXJICHHS YACTHOTO PEIICHUS JIMHEHHBIX TU(QQEepeHIINANLHBIX YPaBHEHUH OlEepallMOHHBIM
METOJIOM.

W3noxuTe CcXeMy HaXOXKIEHUS YaCTHOTO PpEIICHHUS CHCTEM JIMHEWHBIX JU(PQPEPEHIUAIBHBIX YpaBHEHUN
OTIePAITMOHHBIM METOJIOM.

3amumute u nosicaute Gopmyiry Jroamerns.

INonsTue dynkumiit Xasucaiina (1 -gpynkuus) u Iupaka (6 -pyHKIHA).

5. MerToanyeckne yKa3aHus Mo Npoueaype OleHUBaHUs

OueHoYHbIE MeponpusiTus

l'[poue;[ypa NPOBEACHHUS OLICHOYHOI'0O MEPONPUATHSA W He00X0AMMBbIe METOIMYECKHE YKasaHusl

1.

KonrtponsHas pabora

B cemecTpe cCTyneHTH BBIIONHAIOT S5 KOHTPOJBHBIX pabOT, COAEpP)KaHWE KOTOPBIX OXBATHIBAET BCE pa3eiibl
TUCIMIUINHBL. Kaxmomy cTyneHTy BblgaeTca cBoil BapwaHT. KoOHTponpHBIE pabOTHl MPOBOASTCS B HaCHI
MPAKTUYECKUX 3aHATUH. 3a KOKIYI0 KOHTPOJIBHYIO pabOTy MaKCHMAJbHBIN Oalll OMpEACNseTCS B COOTBETCTBUC C
PEUTHHT-IIJIAHOM JTUCIUTUTAHBL.

KpnTeplm OLICHKMU 3aJJaHMHA:

banmner 3a KOHTPOJIbHYIO pa60Ty MOJIy4aroTCA YMHOXCHUCM MAaKCUMAJIbHOT'O 6anna, npeaAyCMOTPCHHOI'O 3a HEC B
COOTBCTCTBHUC C peﬁTI/IHF- IIJIAHOM, Ha JOJIFO BEPHO BLIITOJHCHHBIX 3aJlaHuH.

VI3

B cemectpe cTymenTsI BeIONHSIIOT 5 W13 o BceM pazpenaM MporpaMMbl JUCITUIUIMHEL. Y KaKIOTO CTYICHTA B
rpymrme cBoit Bapuant /13, Homep BapuaHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTYICHTA B CIIUCOYHOM COCTaBe
TPYTIITEL.

W/I3 pa3MmenieHs! B 2JIEKTPOHHOM KypCe IO TUCITUTUIHHE.

Pemenne kaxmoro 3aganus J0HKHO OBITH IOJPOOHBIM, C BKIFOUCHHEM ITPOMEKYTOYHBIX PACUETOB, PACCYKICHHA,
MOSICHEHUIA, C YKa3aHUEM UCIIOJIb30BAaHHBIX METOI0B U (popmyJ1. 3aJlaHUE BBICBUIAECTCS OTACIBHBIM (pailiioM,
ykaszpiBaercss U0, rpynma.
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Kputepun onennBanus
3aganue CUUTACTCS 3aYTEHHBIM, €CJIU BBITTOJIHEHO 0o0JIee TOJIOBUHBI 3a1aHIH
Ecnu 3ananue He 3a4TeHO, paboTa BO3BpAILAETCs CTYACHTY Ha 10paboTKYy.

CryneHTsl MOTYT UCTIPABJISTh HEBEPHO PEIICHHBIE 33IaHUS U CJaBaTh Ha IOBTOPHYIO MpoBepKy. [IpenogaBarens
MOJKET YUEeCTh UCIPABICHUS U JOOABUTH OAJIIBI K MPEIBITYITIM

TectupoBaHue — HE3aBUCUMBII
koHTpoias [TOKO

B cemectpe cTymenTsl mpoxomsT aBa pyOexHbix TectupoBaHusi (PTS m PT6) Bo Bpems koH(epeHL-HeAenu B
cepeiHE M KOHIIE TEKYIIEro CeMecTpa corjacHO pacmucanuio. PyGexxnoe tectupoBanme (PT) mpoBoautcs B
KoMITpIoTepHO# (hopme B On-line pexxume. TIpomonKUTENBHOCTS TeCTHpOBaHUS — 90 MuHyT 03 mepepbiBa. OTCUET
BpEMEHH HAuWHAETCsl ¢ MOMEHTa BXoja cTydeHta B TecT. MHCTpyKTax, MpenmIecTBYIOUIMKA TECTHPOBAHUIO, HE
BXOIMT B yKazaHHOE BpeMsl. CTYZICHT MOXKET 3aKOHYUTH BBIIOIHEHHE TecTa 10 UCTeYeHUs OTBEIEHHOTO BPEMEHH.
PT mameneno Ha He3aBHCHMYIO OOBEKTHBHYIO OIICHKY 3HAHWA, YMCHHHA M BIAJCHUH, MOJYICHHBIX CTYICHTAMHU 3a
OTIpEeIETICHHBIN POMEKYTOK O0yUCHHSI.

Kaxnpiii BapuanT Ousiera MOJENUPYETCs KOMIBIOTEPOM IO 33JaHHBIM pas3lenaM XUMUHM U comepkuT 20 3amaHuil.
CryneHTsl BHOCAT OTBETHl B KOMIIBIOTEP, HO BCE PEIICHHS M TOACHEHHUS MpoBoaaT Ha Oymare. [lo oxoHuaHMH
TECTHPOBAHUS IPEOJIAaBaTeI0 BBIACTCS MAaTpUIla OTBETOB W CYMMapHBIH pedTtmHT 3a Tect. OOCyxaeHue
Pe3yIbTaTOB TECTUPOBAHUS MMPOBOIUTCS HA KOHCYJIbTALIHH.

Kputepun oneHkn 0qHOIO 3aaHus:

® 33 Ka)0€ MPAaBUIBHO BHIMOJHEHHOE 3aJaHNe BBICTABISIETCS | TeCTOBBIN Oa;

® 33 HENPABWJIHGHO BBHIIOJHEHHOE MM HEBBIMIOJHEHHOE 3aaHue BoicTaBistercs 0 0aios;

e I 3aJaHUi ¢ BEIOOPOM HECKOJIBKHX IMPAaBUIIBHBIX OTBETOB, 3aJaHUH Ha COOTBETCTBUE M yCTAaHOBJICHHUE
MOCJIEI0BATENBHOCTH TPELYCMOTPEHO YACTUYHOE OLIECHUBAHMUE.

MaxkcuManbHbBI CyMMapHbIH TecToBbIN Oan 3a kaxnoe PT cocrasiser 15 6anos.

3a 2 mememn nmo PT cTymeHTHI MOTYT O3HAKOMHTCS C [IEMOHCTPAIIMOHHBIM BapHaHTOM OmileTa, KOTOPBIH
pacronaraercsi Ha caifte http://exam.tpu.ru B pasnmene «MepompusTHS», ¥ MOXET OBITh BBINOJHEH KaXIbIM
CTYZEHTOM HEOTPaHMUEHHOE YHCIIO Pa3.

Mna cmyodenmos, ne npoweowux PT 6 nepuod npogedenusi mecmuposanusi nO YEAICUMENbHOU NpUdUHe,
npeodyCMOmpena G03MONCHOCHb MECMUPOBAHUSL 8 PE3ePEHbLIL 0eHb, KOMOPLIL HAZHAYAEMC s CPA3y NOCAe KOHGepeHy-
Heoeu.

IIpu pesynomame pybesicnoeo mecmuposanus 6 0an108 U MeHee, 00YUAIOWUMCSA NPEeOOCMABNIAeMCs 8 Nepuoo
MeKywel npoMeNCymouYHOU ammecmayuy 603ModcHocmy nogmopho npovmu PT ¢ pe3epsuviti 0env, co2nacosanbii



http://exam.tpu.ru/
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¢ bropo pacnucanuii TI1Y.

DK3aMeH.

DKk3aMeH OCYILIECTBIISETCS B COOTBETCTBUU ¢ [10710°KEHMEM O IPOBEICHUU TEKYILETO KOHTPOJIS U
npoMexxyTouHou arrectauuu TIIY Ha sk3ameHe cTyJeHTY BBIIAIOTCS OUIICTHI, BKIIIOYAIOIINE TCOPETUICCKHE
BOIIPOCHI U MpaKkTHIeCcKue 3a1anusl. [IpenogaBareis, MpoBepuB paboTy, B X0/Ie YCTHOM Oecelbl CO CTYJICHTOM MOXKET
3aJ1aBaTh BOIIPOCHI [0 caMOMY OMJIETY, a TaKXkKe JIOTIOJIHUTEIIBHBIC BOIIPOCHI IO TEOPHH U TIPaKTUKE. B uTore CTyIeHT
HaOHpaeT UTOTOBBIHN 6aJT 3a 3K3aMeH, MakcuMalibHO 20 6aimos. OeHKa 3a AUCIHILTAHY (OPMUPYETCS KaK UTOTOBAs
3a pabOTy B CEMECTpEe U IK3aMEH B COOTBETCTBUE C MIPUHATON IIKAION OICHUBAHMUS.

CTyneHThI, He CIaBIIHe 3K3aMEH B CECCHOHHBII MEPHO/], MOTYT Iepecarh ero B IePHOIbI THKBUIAIIH
3a/I0JDKEHHOCTEH B COOTBETCTBUE C ACUCTBYIOIIEH MTpOLIETypOil.

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 yTBep>KIeHUU U BBEICHUH B JieicTBUE HOBOW penakiuu «[lonoxeHus: o mpoBeIeHNH TEKYILETO
KOHTPOJISI ¥ POMEXKYTOUHOM artectaniuu B TITY» sk3amen o ¢pu3nke mpoBOIUTCS B YCTHOM (opme.
CryneHTy BblAaeTCs SK3aMEHAIIMOHHBIN OUIIET, coAepKalluii TEOPETHUYECKHE BOITPOCHI, KAYECTBEHHBIE U
KOJIMYECTBEHHBIC 3aaun. Kaxkplil Borpoc OmiieTa oleHnBaThes 6amioM (Bcero mo omnety 20 6aos).
DK3aMeH MPOXOIUT B YCTHOU (hopme.

CornacHo UIKanbl OLIEHUBAHUS PE3YJIbTATOB

18-20 6anoB (OTIUYHO) - BCECTOPOHHUE 3HAHHUS, OTIMYHbIE YMEHHUS U BJIaJICHUE OMBITOM MPAKTHYECKOH A€STEILHOCTH,
HEOOXOIUMBIE Pe3yNIbTaThl 00ydeHus cHOPMUPOBAHEI,

14-17 6anmoB (X0po1I0) - JOCTATOYHO MOJTHOE IOHUMAaHHUE ITPEeIMETa, XOPOIITHe 3HAHWS, YMEHHUS U OIBIT IPAaKTHIEeCKOH
NIESITETFHOCTH, HEOOXOJUMBIE Pe3yIbTaThl 00ydeHHs c(hOPMUPOBAHEI,

11-13 GamoB (yAOBIETBOPUTENIBHO) - TipueMsIeMOe IOHUMAHHE TIPEJIMETA, YIOBIETBOPUTENLHbIE 3HAHUS, YMEHHUS 1
OMIBIT MPAKTHUECKOM JeATENbHOCTH, HEOOXOMMBIE PE3yIbTaThl 06YUeHHs ChOPMUPOBAHDI;

0-10 6amnoB (HEYAOBIETBOPUTEIBHO) - pe3y/bTaThl 06yueH s HE COOTBETCTBYIOT MUHMMAJILHO JOCTATOUHBIM
TpeOOBaHUSM.

Pe3ynbTaThl MpoOMeKyTOYHOM aTTecTaluu OPOPMITSIFOTCS BEIOMOCTBIO i BHOCSTCSI B 3a4ETHYIO KHIDKKY

00y4JaroIerocs.
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