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1. Poap gucouniamabl «MareMaTuka 3» B (JOpMHPOBAHUN KOMIIETEHIMI BHINYCKHUKA:

JnemeHT Cemecrp Cocrapiusionye pe3yibTaToB 0CBOe HHSI (Jie CKPUIITOPBI KOMIIe Te HIHH)
o0pa3oBaTeJibHO
i IporpaMmsbI Koa xommnere Huumn H
(AUCOUILIHHA, AHMEHOBAHHC KOMIILTCHIVHH Kox Hawnme HoBaHME
NMPaKTHKA,
THA)
YK(V)-1.B1 BrangeeT onbiToM npuMeHe HUSI 3aKOHOB €CTECTBEHHBIX

HayK U MaT€MaTHUIE€CKHUX METOJOB U MOJAEJICH IS

CriocobeH pelieHus 3aa4 TEOPETUIECKOr0 U MPUKIIATHOIO

OCYLIECTBIIITH TIOUCK, XapaKTepa

KPUTHYECKHI aHAIM3 U YK(VY)-1.Y1 Ymeer pemates 3a1a4u TEOPETUUECKOTO U MPUKIIAJHOT O

YK(VY)-1 cUHTEe3 nHpopMauy, Xapakrepa

IPUMEHATh CUCTEMHBIN YK(V)-1.31 3HaeT 3aKOHbl €CTECTBEHHbIX HAYK U MaTeMaTHu4yecKue

MOJIXO, [l pelie Hust METO/Ibl TEOPETUYECKOTO XapaKTepa

MOCTABJICHHBIX 3a7a4

3
MaremaTuka
3 OIIK(Y)-2.B3 Brnageer maremarnyeckuM anmnapaToM KOMILIEKCHOTO

Y OTIEPAI[IOHHOT O UCYHUCTIe HUs, U depe HIIUAb HBIM 1
YPaBHEHUAM M ¥ PSIAMHU JIJIS1 IPOBEICHUS

Brnaneet ¢muko- TEOPETHIECKOrO HCCIIE/I0BAHNS 1 MOJIENPOBA HIsl

MATEMATHIECKIM GMBHHECKUX U XUM MMECKUX MPOLIECCOB U SBIIC HUA, a

anrapaTom TaKKe, 1JIs1 pelieHus npoQecchoHalbHbIX 3a/1a4

b
OIIK(Y)-2 HEOGXOMHMBIM LI OIIK(Y)-2.Y3 YMeeT pemaTh 00BIKHOBE HHBIE MU hepeHIra b Hhle

OTIHCAHYS YpaBHEHUs U UX CUCTEMBI, MPUME HAThH ammapat

MEXaTpOHHBIX H rapMOHHUYECKOT 0 M KOMILJICKC HOr'O aHaju3a Mpu

POBOTOTEX HIHECKIX pEIICHUH CTaHAAPTHBIX 3a/1a4

UCTEM
cuere OIIK(Y)-2.33 3HaeT OCHOBHBIE OIPE/IEIIE HUSL U TOHATHUS TEOPUU

nud depe HIMAL HBI X YpaBHE HUH, PA0B, (OyHKITUH
KOMIIJIEKCHOT O T1e pPEMEHHOT'0 U OTIePallMOHHOI0
WCYVICIIC HUS




2. IMoxka3zareu u METOAbI OICHUBAHU A

Tlnanupyembie pe3yabTaThl 00y4eHHs MO JUCIHUILINHE Koa HaumeHoBanue pa3aena MCHHIIHHBI MeToabl OlleHUBAHUS
Kon HanmenoBanue KOHTPOJMpPYyeMoi (o1eHOYHBbIE Mep ONPHATHST)
KOMIIETCHIITHH
(nJm ee yacTu)
PA1 | Buageer 1. OObikHOBe HHBIE AU Depe HIINATb HbIe KoHrposbHast
METOJAM U PEMICHIS 0OBIKHO BEHHBIX H( (hepeHIMaTBHBIX ypaBHEHIS TIEPBOTO MTOPSIKA pa6ora
ABHEHHIA 1-TO ¥ BBICIIIETO TIOPSIIKOB U CHCTEM
yp DATO 2. OGbIkHOBe HHBIE AU (epe HIlnab Hbie 3.
¢ ep eHIMATIbHBIX Y paBHEH U,
METOIaM 1 HCCIIeI0BAHHUS CXOMOCTH PAZIOB, PA3IokeHHS YpaBHEHMS BBICIIUX MOPSAIKOB U CHCTEMBI TectupoBaHuEe —
(YyHKIMI B CTETICHHBIC U TPUTOHOM CTpHY ECKUE PSIIBL, 0OBIKHOBE HHBIX JTU(epe HIHAIb HbI X HE3aBUC UMBI T
MeToAaM ¥ I epeHIMATLHOTO M MHTEIPabHOro neuncienus | YKY)-1 ypaBHEHHIA koHTpoJ [JOKO
(yHKIMI KOMIIIEKCHOTO TIepeM eHHOTO; OCHOBHBIMHU OIK(Y) Mo 3. UncIioBble psifbl
MNP UJIOKSHUSIMHU TEOPHH BbIYETOB; METOIaMH OIEPallHOHHOTO 4. DYHKIHOHATH HBIE PAIEL
UCUNCIICHUSI PellIeHHs1 OObIKHOBEHHBIX (D (pepeHIINATbHBIX B COOTBETCTBHH C ) 1 pAn
YPaBHEHHH U HX CHCTEM ®roc BO 5. Psaner Dypse
7. Psinpl B KOMIDIEKCHOU 00J1acTH
8. Teopust BEIYETOB U €€ TPHIIOKE HHS
9.I1peodpazoBanue Jlammaca. OnepaiuoHHbI I
MeTOoJ pemeHus auddepe HIa b HbIX
ypaBHEHUI
PA2 | Ymeer 1. O6bikHOBE HHBIE T} (epe HIHAb HhIe KonrposnsHas
ONpesieNsATh THI, HAXOJUThb OOIIee W YacTHOE pelleHHe ypaBHEHWS [ICPBOrO MOPSLIKA paGora
AMGOEPCHUMATHHEIX  YPABKCHMI - CHCTOM  JMHCHHBIX 2. O6sikHOBE HHBIE MG (Pepe HITHATh HbIe N3
¢ ep eHIHATbHBIX ypaBHSHHUI c TIOCTO STHHBIMH ) '
KOdhhMIMEHTAMH; HCCTEN0BaTh HA CXOMMMOCTb UHCIOBBIC YpaBHEHMUA BBICIIUX HOPAILKOB U CUCTEMBI TecTupoBaHue —
PAZBI, HAXOJUTh MHTEPBAlbI CXOAUMOCTH CTeneHHbIX psjos; | YKL OOBIKHOBE HHBIX J1U(depe HIHaTb HBIX HE3aBUC UMBI 1
pasnmarate QyHKIMH B psx Teinmopa u Dypbe; BBIIOJIHATH OTTK(Y)-Ne ypaB HEHUN KOHTPOJIb HOKO
JNEUCTBUA C KOMIUICKCHBIMH YHCIAMU H  (QYHKIMSMY; 3. UncIoBbIE PAIBL
ddepeHnrpoBaTh 1 HHTETPHUPOBATH (PYHKIIMU KOMIUIEKCHOTO | 5 cootsercrsmy ¢
®I'0C BO 4. OyHKIMOHATIBHBIE PSJIbI

MEPEMEHHOTO; pa3narath QyHKIuM B psin JlopaHa; mpuMeHsTh
TEOPHIO BHIYETOB JUIS HAXOXKICHHS WHTCTPAJIOB, HAXOJUTh
M300pakeHKE 10 OPHUIVHAIY M OPUTHHAI [0 H300p KEHUIO;
pemats 3anady Komm s amddepeHInansHbIX YpaBHSHUN 1
CHCTEM C TIOMOIIIBIO OMEPAIHOHHOTO HCUHCIICHHS

5. Psanbr @ypee
7. Paapl B KOMIUIEKCHOM 00J1aCcTH
8. Teopust BEIUETOB U €€ TPUIIOKE HUSI

9.I1peobpazoBanue Jlammaca. OnepariuoHHbI

MeTon pereHus auddepe Hipab HbIX




ypaBHEHHI

P13 | 3maer 1. O6pIkHOBE HHBIE T} (epe HIHAb HhIe KonrposbHas
Knaccupukaimio udd epeHIHaNbHBIX YPaBHEHHH, OCHOBHBIE ypaBHEHUs TIEPBOro TOpsaKa pabora
METOJIBI pemieHus TuddepeHIMATBHBIX YPAaBHESHAH MePBOTO U
BBICIIIUX IIOPSJKOB M cUCTeM JU(D( epeHIMabHBIX Y PaBHEHUI; 2. ObvixHOBE HHBIC MG hepe HIHAITD Hble 3.
OCHOBHbIC TOHSTHS TEODHH HHCIOBBIX M (hYHKIHOHATBHBIX YpaBHEHUS BBICIIUX MOPSIAKOB U CUCTEMBI TectupoBaHue —
psanos; psagel Teinopa, Maknopena, @Dypbe; NoHATUA OOBIKHOBE HHBIX 11U (depe HIHATb HhI X HE3aBHUC MBI
KOMIUIEKCHBIX 4YMCEll, OCHOBHbIX (yHKImMH KommekcHoro | YK(Y)-L ypaBHEHUI koHTpoJb [JOKO
MEPEMEHHOT0O M WX CBOiicTBa; juddepeHupoBaHne | OTIK(Y)-Ne 3. UncnoBble psibl

MHTErpUpOBaHMe  (DYHKIMI  KOMIUIGKCHOTO — I1€PEMEHHOTO;
nonsts psna JlopaHa, ocoObIX TOYEK, BHIYETOB; TOHATHE | g cootsercraim c
npeobpasopanus Jlanmaca u ero OCHOBHBIE CBOICTBA; OCHOBHBIE | ®I'OC BO 5. Paner Oypbe

[P UJIOKEHUS ONEPALHOHHOTO HCUHCTICHUS 7. Pibl B KOMIUIEKCHOM 00JIacTH

8. Teopus BEIUETOB U €€ TPUIIOAKE HUSL
9.I1peobpazoBanue Jlammaca. OnepaiuoHHbI
MeTox pereHus auddepe Hipab HbIX
ypaBHEHUI

4. @yHKIMOHAb HBIE PSIAbI

3. HIxkajna oueHUBAHUSA

[Topsimox opraHM3allMyd OLEHHBAHUS PE3YyIbTaTOB OOYYEHHUS B YHHBEPCHUTETE PETIaMEHTHUPYETCSI OTJENbHBIM JOKaJbHbIM HOPMATUBHBIM aKTOM —
«CucTema OleHMBaHMS Pe3yIbTaTOB 00ydeHUs B TOMCKOM ToOJUTEeXHHUUIECKOM yHuBepcuTeTe (CucteMa oleHMBaHus )» (B JEUCTBYIOIICH peaaKIINH).
Hcnonmp3yeTcss OautbHO-peUTUHTOBAsE CHCTEMa OICHUBAHUSA Pe3yIbTaToB OOydeHms. MToroBast oleHka (TpaJHWIMOHHAS W JUTEpHAS) TIO BUIAM
yueOHOU pnestenpbHOoCcTH (m3ydenue nucumminH, YHWPC, HUPC, kypcoBoe mNpoeKTUpOBaHWE, MPAKTHUKH) OMpeaesieTcsi CyMMOM OajyioB TIO0
pe3yabTaTaM TEKYIIETo KOHTPOJS U MPOMEKYTOYHOM aTTeCTaluu (MTOroBasi pe iTMHTroBas olieHKa - MakcumyM 100 6amios).

Pacnpenenenie OCHOBHBIX M JOTOJIHUTEJIbHBIX OajuloB 3a OLEHOYHbIE MEpONPUATHUS TEKYIIEro KOHTPOJsI M IPOMEKYTOUHOW aTTecTalyu
yCTaHABIIMBAETCS KaJCHAAPHBIM PEUT UHT-TUJIAHOM JTUCIUILIMHBI.

PCKOMCHIIyeMaSI mKaJjJa 4Ji1 OTACIbHBIX OIIC HOY HbIX MGpOHpI/IHTI/Iﬁ BXOAHOro M TCKylICT O KOHTPOJIA

% BBITIOJITHEHH S CooTBeTcT BHE

. n HH HKH
3aaHus TPAJAMIHOHHOI OLlEHKe Onpenenenne one

90%+100% «OTIIIHO» OTIMYHOE NOHUMAHHE npemMeTa, BCECTOPOHHUE 3HAHU A, OTIIMYHBIC YMCHUA U BJIAACHUEC OTILITOM l'lpaKTH'—IeCKOfI JACATCIIBHOCTU,




HEOOX0IMMbIe Pe3yJIbTaThl 00ydeHHUs C(hOPMUPOBAHBI, KX KAUECTBO OT[CHEHO KOJIMYECTBOM 0aJIIOB, OJIM3KUM K MaKCUMaIbHOMY
70% - 89% «Xopo1io» JlocTaToYHO MOJTHOE MOHUMAHKE TIPEMETA, XOPOIIIUE 3HAHUS, YMEHHS 1 OTIBIT MPAKTHUYESCKOH ICSTEIBHOCTH, HEOO X0 IUMBIC PE3YIbTAThI
00y4eHwst ¢(hOpMHUPOBaAHBI, KAYECTBO HU OJTHOTO M3 HAX HE OI[CHEHO MHHUMAJIbHBIM KOJIMYECTBOM OaJIoB
55% - 69% «Y 0B [puemremMoe MOHUMaHKE TPEMETA, Y IO BICTBOPUTEILHBIC 3HAHHS, YMEHHUS M OTIBIT MPAKTUYSCKOH eI TeNIbHOCTH, HEOO X0 IMMBIE Pe3y JIbTaThI
00y4eHust ¢(hOpMHUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OT[CHEHO M MHAM AJTbHBIM KOJIY €CTBOM 0aJUIOB
0% - 54% «Hey oBmy Pe3yibTaThl 00y4YeHUs: HE COOTBETCTBYFOT MUHUM AJIBHO JIOCTATOYHBIM TPeOO BAHHSM
[IIxana a5 o1 HOY HBIX MEPOTIPHUSAT Uid IK3aM e Ha
% BBINOJIHEHUS JK3aMeH, CootBercrBUE
. < Onpenene}me OIlCHKH
3aJaHHuii DK3aMeHa 0aJLI TPAAMIHOHHOI OlleHKe
90%+100% 18 +20 «OTIyHO» OTmyHOE TIOHUMAHHUE TPE/META, BCECTOPOHHHE 3HAHMSI, OTJIMYHBIC YMEHUS U BJIAJICHHE OTIBITOM MPAKTUYECKOU e TeILHOCTH,
HEO0OXO0IUMbIe pe3yJIbTaThl 00yUIeHHS CHOPMHUPOBAHBI, HX KAYSCTBO OLICHEHO KOJIMYECTBOM OAJUIOB, OJIM3KHM K MaKCHMAaJIbHOMY
70% - 89% 14+17 «Xopo11o» JlocTaToOYHO MOJIHOE MOHUMAHKE MPEeIMETA, XOPOILIKE 3HAHKS, YMEHUS U OTIBIT IPAaKTUYECKOH e TeTIbHOCTH, HE00X0 AMMBbIE
pe3yabTaThl 00y eHHs C(HOPMHUPOBAHBI, KAYECTBO HU OJTHOTO M3 HUX HE OIICHEHO MUHUMAJILHBIM KOJIMYECTBOM OaJlioB
55% - 69% 11+13 «Y 0B [TpremeMoe MOHUMaHKE TPEMETa, yAOBICTBOPUTEILHBIC 3HAHUS, yMECHHS U OTIBIT MPAKTUYCCKON JSITCIILHOCTH, HEO0 X0 TUMbIE
[pe3yIbTaThl 00y4eHHS C(HOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OTICHEHO MWHAM JTBHBIM KOJIY €CTBOM 0aJUIOB
0% - 54% 0+ 10 «Hey noBny PesynbTaTel 00ydeHUs He COOTBETCTBYIOT MUHUM JTLHO JI0CTATOYHBIM TpeOOBaHUSIM

4. TlepeyeHb TUNOBBIX 3a1AHUM

OueHovHbIE
MepOoNnpHUsITHS

IIpuMepbI THIOBBIX KOHTPOJIbHBIX 3alaHU I

Konrpossn
as pabora

Bapunant Ne 1
KonTpoJsibHas padora no teme «/{uddepenunanbupie ypapHeHusi 1 —ro nopsiaka»

1. OnpejejuTth THI U HAWTH O0LIME pellie HUS TAHHBIX YPaBHe HUI:

1. (y+yInx)dx— (x—xy)dy =0.

2. Y+ 2X y= 2x%
27 14%2

1+ X




OueHovHbIe IIpuMepbl THNOBBIX KOHTP0JILHBIX 3aJaHHI
MepOoNnpUsTHS

2
3. (xy2 +L2)dx+ (x2y —X—3)dy =0.
y y

2. HaiiTu yacTHBIe pelle HUSI YPABHE HUIA:

4. xy'—y:xtg(%}, y@) =1.

5. eYdx=(y-xe¥)dy, y(-1)=0.

Kontpoannast padora no teme «/InddepeHuaisHble ypaBHEHUs1 BbICHIET0 MOPsiAKA U cucTeMbl 1Y»
) OmnpenejauTs THII M HAWTH 00IIME pellle HUSI JAHHBIX YPABHE HUIA |
1) y'=y+Xx.
X

14 ! e
2) y'-2y'+y=—.
X

1) Pemmrs 3anauy Komm:
1) w+(y)'=0. y@Q)=1y@=1
2) y' -y =e+2x. y(0)=1 y'(0)=1.

dx

[ y’
3) 14 x(0) =1; y(0) = ~L.

a:

YucaoBble 1 GYHKIMOHAJILHbIE PAABLI




OneHovHbIE
MepOnpUuATH S

IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

1) y=

3

V1.

) Y=

HccnenoBats HA CXOAUMMOCTD PSBIL:
i 1 = nl(n+1)!

iy 22 (n+1)° 3.3

n+1-cos’na S (n+2)%3" o (2n)!

4.%(”—_1j , Z( )'n*

n=1 3n + 2 n=1 n +5
Haiiru HHTCPBAJI CXOOAMMOCTH psAaa, UCCICAOBATH P Ha KOHIAX MHTCpPBAJIa:

n 2n o A2Nn 2
) Z(01) 2 Z3 (n+3)

=1 (X+ 5)n

Pasnoxurs B psin Teiopa, B OKPECTHOCTH TOYKH X, QyHKIHIO (X):

Inx, Xp=1 2) y=x2-sin5x, Xp=0
! Xg=0 4) y= Xg=-1
T a2 0~ -7 0~ "+
1+ x-12x? J_
KonrtpoabHas padora Ne3 1o teme «@ yHKIMH KOMILIEKCHOI'O IlepeMeHHOI 0
BAPHUAHT Nel
o .3 o . .
a) Haiimu Bce 3Ha4YeHus KOpHs: Y — 2 . Pe3ynbTar BBIYKCIICHUIA TIPEACTABUTH B alredpandeckoii popme.
6) IpencTasuts B anredpaneckoii opme: (—1—i)*.
a) Haifti KO3(QQUIMEHT pacBDKEHIS M YTOJl IOBOPOTA B TOUKe Zy =1—1 mnpu otobpaxeHm o = z?
6) TpoBepHTs (YHKIMIO Ha aHATHTHYHOCTE: © = (Z)°
Haiitu anamummueckyto dynkimpo f(zZ) =U +iV no wusBectHolf  JefCTBUTENBHONM YacTH M 3HAYEHHUIO

f(z):




OueHovHbIe IIpuMepbl THNOBBIX KOHTP0JILHBIX 3aJaHHI

MepOnpUuATH S
U(xy) =x3-3xy% f(i)=-i.
VII. Berauciuts uHTErpalt: IZZ Imzdz, rze L - otpesok npsivoii ot Toukn z; = 0, 10 Toukn z, =1—2i.
L
dz :
VI Beraucnums uHTErpat: Iﬁ,rﬂe L :|Z—2l| =1.
[ 2°(z-2i)

Konmponvnas paboma Ne3 no meme «Kommwiexchvie psovl. Boruemoiy

BAPHUAHT Nel

Z
1. Pa3znoxuth QyHKINO f ( YA ) = B psizt JIopaHa ¢ EHTpOM B Z() = 1 B xombue | z-1 |> 4

(z-1)(z% +2z-3)
© cos(in) e (z+i+1)"

2. Haiiti 1 mocTponuTh 00J1ACTH CXOJMMOCTH PSJA: Z

n=1(z+i+1)" nZo(2n+i)(4+3i)"

3.  BBIYHCIHTSH CIeayIONMe HHTETPAIBL:

zdz exp(1/ Z)+ld T cosaxdx
A) § z 2 B -[ 7 e »[ 2
lz-2=4 € +€ |2]=2 Coo XS +4AX+5

Konrposibnas pa6ora Ne3 no teme «OnepamioHs oe HCHUCICHHE.)
BAPHUAHT Nel

1. Pewmts mpdepenumamhoe ypasrerne X +3X = €2 ecim X(O) =0.
2. Cnomomsto hopmyisl [Jroamerns HAlTH pelieHne Y paBHeHUS
x"'=arctgt,




OueHovHbIe IIpuMepbl THNOBBIX KOHTP0JILHBIX 3aJaHHI
MepOoNnpUsTHS

y IOBJIETBOPSFOLIEE HAYAIBHBIM YCJIO BHSIM X(O) = X'(O) =0.
X'+4y +2x =4t +1,

3. Pemmrts cucteMy ypaBHCHUI

3.2
HX—-y=—t
y y >

3. IlprMmep BapmanTa MHIUBHUAYAJILHBIX 3aaHUN.




O1ueHoYHbIE
MepOnpUuATH S

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUI

JudbbeperunancHele YpaBHEHUA W CHCTEME

1. HaiiTu ofiuue peiiedns ypasHeHuil Nepsoro nopajika

Py 1
Ny-2o_-
)y r  sin(yfz)
2) o +ycosz = cosx.
3 ¥ +y=zy.

d dr
y by, &

T cos®y

= 0.

5) (32 + 6ay”) dr + (Brly + dy) dy = 0.

6) 24P +dy—z)y =L
2. HaiiTu uacTHEle pellieHns ¥paBHeHN
1) yfyi +1de =z ydy,
2) (z-y)det{e+y)dy =
3) ay' — 2y =2t
4) ¢ dey=(14+z)e™ o,

3. HaiiTu peluenus ypassesuil Buicilero nopaika

1) 2oy = 7 = L.
3) y" cos’x = 1.

2+ cos’ &

5)y' +y

cos’ ¢
Ty + 2 +y= (122 - 10)e".
)" — dy" + 5y — 2y = (16 — 12z)e .
ety +of +y=0,
13) &4 2& + 52 = —8e ™' sin2t,
14} & — 62 + 25z = 9sindi — 24 cos 4¢,
4. HaiiTn pelueHis MUHeAHEX clcTeM

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

y(1) = 0.
0, y(1) =1
y(1) =0
y(0) = 1.
g ey w0y =10,
2y =y'e, Y0 =1"

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

8) o' — 3y’ = 2sin 3z — cos 3z
10) y" + 3" + 29 =1 -2
12) 2° ¢" — 6y = 121na.

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

bz + Sy z(0) =0
—r+2y 7 yl0)=1

3 & =bhx—y
T li=2r+y

[ &=6z+4y+2

4 lg=-a+10y-1"




OneHovHbIE
MepOnpUuATH S

IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

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

> (2n-1) © 5 3
)y 2) Yt
'Eer w2

2 (n!)? 2 (n—lj" 1

AL 4 R

) nz=:1 2" ) nz=:l n 5"
2. HccnenoBaTh Ha CXOAMMOCTH 3HAKOYEPETYIOIIHECS PSIJIBL:

3n 2 5n? +3n 1
1) Z( HN"'— 2) Z( H'—

o 6" (n2 ~1) o+ 3
3) Z( 1) ' ———= 4 Z( 1)"n 1+—2

n=1




OneHovHbIE
MepOnpUuATH S

IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

3. Haifru uHTEpBaBI CXOIUMOCTH CTETIC HHBIX PSIOB:

Y I+2 g0y S (1) 22 K"
n=1

n
n+1 n=1

4. Pasnoxurs B psix Teitnopa no crenemsiM (X — Xg) yHKumn:

1 -2x
1) y=—————, X9 =-2 2) y=(1+x)e ", x=0
X2 +4X+7 0 0
arctgx3 3
3) y= 0 Xo =0, 4) y=In(x+2)" x9=L1
X

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

1/8 1
1) [V1-x3dx 2) [sinx®dx
0 0

Komnje kcHbIe yncaa 1 pyHKITHA

1. lanel uncna Z; = —24/3 +2i, z, =2 -6

BeimonauTe neiicTBus B anredpandeckoi popme:

1) 31 +52,, 2) 7-1,, 3) 4
22

2. JlaHbl yncna 21:3\/§+3i, Z, = -1+4i, Z3:2—4i.

[TocTpours umcna Ha KOMIUIEKCHOM IJIOCKOCTH M TIEPEBECTH B TPUTOHOMETPUYECKYI0 M TMOKa3aTelbHyIo (opMmy
3anucH. BRIIOMTHUTE yKa3aHHbIE JEHCTBUSI B MOKA3aTesbHOM (popme, pe3yabTaTsl MPEeICTaBUTh B anreOpandecKoi U B
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IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

MoKa3aTesbHOU opme.

1) ()% 2 ¥z, 3 22

22+23
3. Mamer uncma 2y = —1—1, z, =2+3i.

Berauciurs 3HaueHUs Gy HKITHNA:

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

Pe3ynbratsl npeacTaBuTh B anredpandeckoid popme.
4. OnpenesMTh ¥ TIOCTPOUTH Ha KOMIUIEKC HOM TDTOCKOCTH CEMEWCTBA JIMHUM, 3a/TaHHBIX yPaBHEHUSIM U

C :
1)|z|argz 2) | z|=Csin(arg z).

5. Haifru mozyns 1 aprymeHT npomBoaHoit gpysximu W = f (Z) B TOYKE Z = Zj:

f(z)=@+4i)e™,  z5=1+i

6. BeraucuTh UHTETpasl:

1) Ll z|23, Rez>0 !
({)*/_ { }

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

7. Beraucurs, UCnonb3ysi MHTETpajbHYo ¢hopMyity Komu:




OueHovHbIe IIpuMepbl THNOBBIX KOHTP0JILHBIX 3aJaHHI

MeponpusTHs
1) |z|=0,5;

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

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

edl _ ebt

1) f(t)=cos*. 2) ()=

2. Haiiru opurusasisl yHKIHN 110 3a1aHHBIM 300 paKEHUSM :
1 p2
DFEP)=—F— ) F(P) =
(p+1)*(p+3) (p*+4)(p* +9)

3. Haiiru pemenue 3amauun Ko oniepa IHOHHBIM METOIOM

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. Peumrh ypaBHE HUSI, HCTIONB3YsI hopmyiy roamerns:

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

5. Haiiru pemenue cucteM onepauoHHBIM METOJIOM

2 X'=6x+2y x(0)=-1, ) X'=4x -5y x(0)=3,
y'=2x+9y’ y(0)=0. y'=x+2y  y(0)=-1.




OueHovHbIe IIpuMepbl THNOBBIX KOHTP0JILHBIX 3aJaHHI
MeponpusTHS

TectupoBa | Bompocsr:
HUE — 1. JlaHbI KOMIUICKCHBIEC YHCTIA
HE3aBUC M Z, =142 u Z, = 3
bIY - —
KOHTPOITS (31ech , M z, - KOMIUIEKCHO COTIPSKE HHBIC YHCIA)
[{TOKO YcTaHOBUTE COOTBETCTBUE
(PT5 n JIeMICTBYE HAJ| YWCJIAMHU:
PT6) 1. 2z, +3z,
2. 7,1,
3. 7,1,
z
4. 5.2
Zl
2
5. (z)
pe3yabTaT AEHUCTBUSA HAJ YHUCIAMU
1. 3i-6
2. 4i-3
3. 2-5i
4, 6-3i
5. 6+3i
2. JIaHbI KOMIUICKC HbIE YHCIIa
T
i
z,=2e"
%
— 6
z,=1¢e

a) ['maBHOE 3Ha4Ye HUE apryMeHTa NPOU3BENACHUs Zq * Zo PaBHO__

Z

0) ['aBHOE 3HaY€e HUE apryMeHTa OTHOLICHUA —- PaBHO
z
2

(OTBeThl JaTh B rpagycax)




OueHovHbIe IIpuMepbl THNOBBIX KOHTP0JILHBIX 3aJaHHI
MeponpusTHS

3.YcraHOBUTE COOTBETCTBHEC 3HaYeHne QyHKIHI
Dy HKIWS 1. e(1+J§-i)
1. 2exp 1+i5—”j 2. e(i—+3)
° 3. e(V/3-i-1)
2. 2exp 1+i2—”j 4, e(+/3-i)
3
- 5.
3. 2ex l—i—]
P 6
4, 2exp 1+i£j
3

4.

Haifri k03 puLHMeHT pacTsUKEHUS 1 YTOIl TIOBOPOTA B TOUKE Z = I Beectu 182 uncina
k =

npu orobpaxeHuy | (Z) = Z4 +1Inz
o =

Ipn BBONE 3HAUCHIA K 0y KOpHE 1 KBaJAPAaTHBIX OKPYTJHATh 10

JECSITHIX.
3HaveHus yria noBOpoTa BBOJIUTH B rpaaycax

5.
Bsectu nBa uncia
BBIUUCIUTE MHTErpa j (Rez+Jmz)dz (L)- X =
L =
(L) . rIe npsiMas JIUHYS, y
2,=0 2z,=1+2i

COAMBAIOIIAA TOYKH u
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MepOnpUuATH S

IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

OTBeT nony4 urh B BHIE KommuekcHoro uucia X+ 1Y

JpoO Hble 3HaYEHMS BBOAUTH B BUJIC HECOKPATUMOM Jpo0OH
4/9,-7/2

6.

Berauciurs uHTeTpalt, ucnonsiys Gopmyny Komn

§ dz

2
z+2i=2 2 t4

KoHTyp 00X0AHTCS B NOI0XKHUTEIHLHOM HAIIPABIE HUM.

o s~ wbhE

- l2
-
zl?2
—ri /2
-1/2

7

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

m O O®m
Q
-
(@]
~—t
«Q
~t

m
|
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IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

Y CTaHOBUTE COOTBETCTBUE OPUTMHAJIOB U 2 4 p
1300 paXkeHHi 1. F(p) = + >
p+3 p°+4
A f(t)=2e" +4cos2t 2 8
B. f(t)=3e" +4sin2t p+3 p°-4
c. f(t)=2e"" +4sh2t 4 4
" . s FP=1"3" o
D. f(t)=4e” —4ch2t p-35 p~-4
3 8
4. F(p) = +—
p-3 p“+4
9.
Bribepure  yCIIOBHO —CXOISUIMIiCS psii, WCHONB3yd TPH3HAK 0 (_1)n+1 ) n2
Jleii6 Huna 1. A ke A
=1 (3n+2)2
2 Ie0) (_l)n+1 n
. n=1 (n +1)|
0 (_ n+1'
D
n=1 3n+2
0 (_ n+1
4. 3 Y
n=1 3n+2

10.




OneHovHbIE
MepOnpUuATH S

IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

1

TR

Paznoxurs GyHKIMIO

f(x):lx—1x2+lx3+...
2 3 4

11 3, 5,
Maksopena. f(X)==4+=X+=X"+—X"+...
2 4 8 16
f(x)=—1+1x—§x2+ix3+...
2 4 8 16
11.
Wurtepan (1;3) siBiseTcss HHTEPBAJIOM CXOJIUMOCTH PSIIOB ©
(&3) 1L > nxx-2)"
n=1
00 _ n
2. ZM
n=1 N
0 _ n
3. Z(x 3)
n=1 N
4. Y (x+1)"
n=1

12.YcTaHOBUTE COOTBETCTBUE

byHKIMSA CYIIIECTBEHHO 0C 00ast TouKa

_ ¢’ =0
fe)= 2*(1-z)° ‘




OneHovHbIE

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUI

MepOnpUuATH S
1+z
Inf =——
VA —
f(z)=——+% z=0
2°(z+4i)
. (z+1+4i :
f(z)=sin| ——— z=-4i
z+41
1
g .
() P — z=i
(z°+D(z-1)
z=1
z=4i
Z=-i
13
1 do= i
Oynkipro W = — pasioKuii B OKPECTHOCTH TOYKH Zo=—1 B CTEIICHHO U PSI.T = 1__
a)=_ -

; 2 3 ag= _ -1
a,t+a(z+i)+a,(z+i) +a,(z+1)" +... —
VYkakuTe KodPPUITUCHTHI Pa3JIoKEeHUs dg; a1 8y
(poOHBIE OTBETHI BBOAMTE OOBIKHO BEHHON HECOKPATHUMOH JPOOBI0 Oe3 MpolesioB, eciii KO3(HIIHEHT
MHUMBIH, | — TIep BbI MHOKATEIIb )

14,
16.Penmrs 3anauy Konm onepanioHHbIM 2( _3t —3t
METOIOM X(t) =—\le7-1)--—-e
Orser: 9

X"+3x'=e™ x(0)=0, x'(0)=-1

15.




OneHovHbIE
MepOnpUuATH S

IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

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

o0
1 1
n=1 n+2
2 v 1
' nzl%-\/n+2
© 1
3. Y
n:1(n2+3)-\/n+2
1
4,
n=13N+5

16I/I3 ypaBHeHI/Iﬁ BBICHICTO ITOPAAKA BI)I6paTL YPaBHCHU:A, OOITYCKAIOMINC IMMTOHKCHUC MOPAAKa C ITIOMOIIBIO 3aMCHbBI

y'=p(y)y'=pyp
w2 o
y +H(Y) =0
2yy"-2yy'Iny =(y")°*
y'+2y'+y=e"
y"sin® x =sin 2x
1

"+ 25y=— >
y y sin®5x

o~ LD

17. Yacoe pemenue Y * HEOJJTHOPOJHOT'0 JIUHEUHOT O
ypaBHEHU
y'-3y'+2y = x-e*

HNMECT B

1. y*=(Ax+B)-eX . x?
2. y*=(Ax+B)-e*-x
3. y*=(Ax+B)-e?X.x?




OneHovHbIE
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IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

4. y*=Ax-e*

DK3aMeH

[Ipumepsl 3agaHnii Ha SK3aMEH

DK3aMe HAIIHOHHLIN OmJer 1

Cemectp 3
Crenennsie psanbl. Teopema AGemns.HaxoxneHnre nHTepBaia CXoQMMOCTH CTETie HHOTO psjia.

[IpeobpazoBanue Jlamiaca. Opurunansl 1 1300 paskeHus. OCHOBHbIE CBOMCTBA OMEpallMOHHOIO METOa

. Penmts 3amauy Koum y'— Y _ ax* , Yy =1

X
L+ x*)y"+y'=0

Penmts ypaBHeHue

& 1
. n
HccnenosaTh Ha CXOIUMOCTb YHCTIOB O Al Z (-1)

= (2n+5)In(2n+5)
0 9I"I
Onpe1e)TUTh HHTEPBAJI CXOAMMOCTH ()Y HKIIMOHAJIL HOTO Psijia Z (—1)” —
Passnosurs B pan Jlopama pymkmmo | (2) = (2—3)%e™”
Brrancnnrs In(—\@ + i)2

Haiitn xod(duuumenr pacTskennms miockoctd Z = X+1y B Touke Z, =2i—3 mpu orobpaxeHun
f(2) = (7i+2)In(22)

10 CTCIICHAM




OneHovHbIE
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IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

" . 27+3i
8. Haifru yron nosopora miockoctd Z = X +1y B Touxe Zy =1 npu orobpaxennu f(z) = 4
1Z+

9. HM300pa3urh 001aCTh, 3a/1aHHYIO HE PABEHCTBAMU
|z—-1<3, |z+1}>1, 5x/6<argz<5xz/4.
eiz
10. Berucaurh uHTErpa [ﬁ — dz
|z+2=15 (z+7)

11. Haitru mso0pasxe Hre 111 )y HK UK f(t)=t-ch3t-sin2t

Teopemmyeckue BONPOCH! IS IOATOTOBKH K SK3aMEHY

JAuddepeHuuagbHbIe YPABHEHU M CHCTEMbI

Kakune oObikHOBEeHHBIE A dhepeHIanbHbIe YpaBHEHUS NIEPBOTO TOPS/IKA HA3BIBAIOTCS YPABHEHHMSAMHE C Pa3AeiEHHBIMU U C
pa3aensrommuMuc s iepeMeHHpMu? Kak oHm perraroresi?

Kakue oObikHOBeHHBIE nuddepeHImanbHble ypaBHEHHs TEPBOT0 TOPSIKA HA3bIBAIOTCS OJHOpPOoAHBIMU? Kak oHH
pematorcs?

Kakue oObikHOBeHHBIE M depeHImanbpHbple ypaBHeHUS IEPBOT0 MOPSIKa HA3bIBAKOTC s TuHEHHBIMI? [lepeuncinTe MeToIbI
peleHus

Kak pemaercsa ypasuenue bepnynau?

Kakue oObikHOBeHHBbIE AubdepeHInaIbHble ypaBHEHMs MEPBOrO TOPSAKA HA3bIBAIOTCS YPaBHEHHSMH B  TIOJHBIX
muddepentmanax? Kak onu permarorcs?

Urto Takoe 3amaua Komwm mis oObIKHOBEHHBIX AuddepeHuanbHbIX ypaBHEHHH BhIcIIMX mopsiakoB? Korma ona mmeet
€IMHC TBEHHOE pelIeHue?

[lepeunciute OCHOBHBIE TWMBI OOBIKHOBEHHBIX IU(PQEepeHIMaTbHBIX YPaBHEHW BBICHIMX MOPSIKOB, JOMYCKAFOIUX
MIOHIDKEHUE TTOPSIIKA.

[atite ompenenenmne nuHeWHOTO mMdGdepeHIMANTRHbIE ypaBHEHHUS n - To mopsaka. llepedncivute OCHOBHBIE CBOHCTBA
YaCTHBIX PEIICHUI OJTHOPOJHOTO YpaBHEHMUSI.

Chopmynupyiite TeOpeMBbl 0 BPOHCKHAHE.

ChopMmynupyiite TeOpeMy 0 CTPYKType OOIIero pelieHns] HEOJHOPOIHOT'O JIUHEHHOTO MU depeHIHaIbHbIC YpaBHEHUS

B uwem coctouT meton Jlarpamka OThICKaHHMSI YacCTHOTO PEIICHUS HEOJAHOPOJIHOTO JMHEWHOro auddepeHIMaIbHbIe
ypaBHEHUsI?

Cxema mocTtpoeHusi GyHIaMEHTATLHOW CUCTEMBI PEIleHWH OJHOPOAHOTO JHMHEWHOTO IuddepeHIanbHbie YPaBHEHUS C
MOCTOSIHHBIM M KO3 (pUIIMeH TaMU
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IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

[lepeunciute MeTOABI OTHICKAHWS YACTHBIX PELIEHHIl HEOJAHOPOJHOro JIMHEHHOTo IuddepeHImaIbHbe ypaBHEHUS C
MOCTOSIHHBIM M K03 () (purieHTaMu
Jlalite ompeznereHre HOPMAIBHOM CHCTeMbl OOBIKHOBEHHBIX UGB (depeHIHaTbHBIX YpaBHEHHH N-TO TIOpsKa.
Cdhopmynupyiite 3agauy Komm mist Takoit cuc TeMbl.
M3noxute METOIBI MCKIIOYEHHS M XapaK TEPUCTAYECKOT0 yPAaBHEHHS OTHICKAHUS OOIIET0 PEHICHHS CUCTEMBI
JMHEHHBIX OJJHOPOJHBIX YPAaBHEHMI ¢ MOCTOSHHBIMM K03 (durmeHTam n.

YuciioBble 1 PyHKUMOHAIbHBIE psiabl. Psaabl Dypbe
INonsiTHE YMCIOBOTO psijia, €ro CyMMBL. HeoOXoMMBbI IPU3HAK CXOIUMOCTH.
CBoiicTBa CXOAIMIMXCS PAAOB.
CpaBHHUTEN BHBIH MPU3HAK CXOAMMOCTH 3HAKOIOJIOKUTENIBHBIX PAIOB. JTaJIOHHbIE PSIIBL.
INpmzHak J['anambepa. [ Kakux BUOB YHCIIOBBIX PAZOB OH 3 (deKTUBEH?
Panukanbueiii npusHak Koy, /{14 Kakux BUAOB YKCJIOBBIX PSAOB OH MPUMEHSICTCS?
Huterpanshbiil npuznak Komm-Makiiopena. B kakux ciydasix ero cieayer NpUMEHsI Th?
IpuzHak JlefOHuUIA CXOAMMOCTH 3HAKOYEpenyoIuXcsl psiaoB. Kak npoBoIUTCs OLIEHKA CYMMBI H OCTaTKa TaKoro psaa’?
TNonsiTrie a0COIIOTHON U YCIIOBHOM CXOTUMOCTH.
[NonsTHe (GYHKIMOHATBHOTO psna W o0yacTd ero cxoiamMoctd. PaBHoMmepHas u abconrotHas cxoammocTs? CBoiicTBa
PaBHOMEPHO U a0COJIOTHO CXOJSAIINXCS PSIOB.
INonsiTre ctenenHOTO psina. Teopema Abers.
MHTepBan 1 paanyc CXOAUMOCTH CTENEHHOro psiaa. CrocoObl HaX 0k I€HUSI HHTEPBAJIOB CXOIMMOCTHL.
Psaner Teitmopa u MakiopeHa it JaHHON (QyHKIMHM. Y CIOBHS pa3iokenus GyHKIuH B psx Teimopa. Cxema MOCTpOCHHs
psana Teiinopa (Maknopera).
Psompt Makiiopena A HEKOTOPBIX 3JIEMEHTAPHBIX (PYHKIWMH, HMHTEpPBaJIBl WX CXOAMMOCTA. Mcmonp30BaHME TOTOBBIX
pa3oXKEeHUH JUIsl TIOJTydeHHs pa3fiokeHust B psaf Maknopena Ooiiee c10kHbBIX GyHKIMA. [IpumeneHre cTeneHHBIX PSJIOB B
NPHUOJVKEHHBIX BBIYHCICHHSX.
[onsiTre TpuronomeTpuueckoro psaa. opmynsl Oypbe A HaX0XACHHUS KO3QQuIpeHToB psiga (QyHKIWMS MepruoaAnIecKas
¥l 3aj[aHHast Ha HHTepBate [—1T; 7] ).

Teopema Jlupuxiie 00 ycnoBusix paznokeHus QyHKIME B psia Dypbe.
Dopmyel Dypbe I YETHBIX M HEUETHBIX (PYHKIIUIA.

Dopmynsl Oypbe 11 cirydast pa3iokeHus: QyHKIMH, 3aJaHHOH B MPOM3BOIBHOM MHTEpBAJIC [—|; |] .
Paznoxenue B psinq Pypbe HenepuOAMIECKUX (PyHKIHIA.

Kommiekcublie yncia u gynkuun. Teopusi BbI4e 0B
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IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

IlonsiTHE KOMIUIEKCHOTO YHCJIA, €ro ASHCTBUTEJILHOM 1 MHMMOM YacTH.

AnreOpanueckas (opMma 3anucH KOMIUIEKCHOro 4ucna. Kakyue KOMITIEKCHBbIE YMCiia HA3bBAIOTCS PABHBIMHU, KOMIUIEKCHO -
COTPSKEHHBIMU?

Apudmetnueckue aeicTBUS HaJ KOMIUIEKCHBIMU YMCJIaMU, 3aIMCaHHBIMU B alreOpandeckoi ¢opme.

I'eometpryeckoe NpeacTaBIEHUE KOMIUIEKCHOTO 4ucja, KOMIUIEKCHAs IUIOCKOCTh. MoIyjb M apryMEHT KOMILIEKCHOIO
YyHcIIa.

TpuroHOMeTpHYECKass M TOKa3aTenbHas (opMa 3alucHu KOMIUIEKCHBIX umcen. Ilepexonm w3 omHod (opmbl 3ammcu
KOMIUIEKCHOTO YUCIIa K IPYTOH.

Bo3Benenue B cTeneHb U U3BJIEUEHNE KOPHS U3 KOMIUIEKCHOro yucia. ®opmynsl Myaspa.

[NonsiTHEe QYHKIMHM KOMIUIEKCHOT O IepeMeHHoro. [lpenen u HenpepbIBHOCTL (DYHKIMHL.

INokazatenbHasi, JorapudMuueckas, TJPUrOHOMeTpUYecKue, TuepOoInuecKie U 00paTHple TPUTOHOMETpUIEeCKUe (DyHKIMH
KOMIUIEKCHOT'O NIEPEMEHHOTO.

HAuddepenimpoBanne GyHKIME KOMIUIEKCHOTO nepeMenHoro. Yciopus Komu-Pumana.

ComnpsiKeHHbIE TapMOHHYECKUE (PYHKIHH.

[lonsiTHe aHaMUTHYECKOW (YHKIMM KOMIUIEKCHOIO HEepeMeHHOro B obOmaci. HeoOxonmumble M OCTATOYHBIE YCJIOBHS
AHATU THYHOC TH.

I'eomeTpryecKuii CMBICJI MOJYJIS I apTyMEHTa IPOU3BOTHON (PYHKIIMH KOMILIEKCHOTO TIEPEMEHHOTO.

INonsiTre HTerpana oT GyHKIMHA KOMIUIEKCHOTO MEPEMEHHOTO U €r0 OCHOBHBIE CBOWCTBA. BhIuKcieHne HHTErpaioB.
Wnrterpanshas Teopema Komm. Muaterpanshas gpopmyna Komw u ee ciaeacsust.

YucnoBsle ¥ (PyHKIMOHAIBHBIE PSAIbI C KOMIUIEKC HBIMU WICHAMH.

Crenennbie psaapl. Teopema Abens. Pspg Tetinopa. TeopeMa o pa3iiokeHUH aHATUTUYECKOH (pyHKImM B psij Teitnopa.

Psner Jlopana, ompenenenve. Teopema Jlopana o pa3noxeHHMM aHAIUTHYECKOW (PyHKIMM B Kojble B psa. llonstue
AHATUTHIECKOTO MPOJIOIDKEHHUSI.

Oco0ble ToUKM U uX Kiaccuukanus. BeraeT QyHKIMM B M30IMpOBaHHON 0c000il Touke. DOpMyIbl ISl BBMUCIICHUS
BBIUETOB.

OcHoBHasi TeOpeMa O BbIUETax.

[IprMeHe Hre BBIYETOB K BBIUKCIICHUIO ONPEENIEHHBIX UHTEIPAJIOB

OnepannoHHBI MeTO
Haiite ompenenenne mnpeoOpaszoBanus Jlammaca. Kakas ¢(yHKImS MOXET CIyXuTh opuruHaiom? Yto Ha3bBaetcs
n3o0pakenrem ¢ynkuun no Jlamnaccy?
Sarmmute Tabnuiy u3o0paxkeHni Hanbosee YacTo UCIIOIb3YEeMbIX 3JIEMEHTAPHBIX ()yHKIIUH.
Coopmynupyiite 1 3aNMIIATE CBOKCTBO JIMHEHHOCTH. Kak OHO MCTIONB3yeTcst TSk HaX 0K ICHUS N300paKEeHHS TT0 OPUT MHAITY
1 Ha000poT?
Cdhopmynupyiite u 3anummTe cBovictBa TuddepeHmpoBanns W300paKeHUS W OpUrHHaNa. Kak OHM MCTIONB3YIOTCS LIS




OneHovHbIE
MepOnpUuATH S

IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

HAXOKJICHUS U300PXKEHUS 110 OPUTHHATTY M HA000pOT?
ChopMmynmpyiite W 3anummuTe CBOHCTBA HWHTETPUPOBAHWS H300paKCHUS W OpUruHaia. Kak OHM HMCTIONB3YIOTCS JUIS
HaX 0K JICHUS U300PaKEHUS 110 OPUTHHATTY M HA000pOT?

Chopmynupyiite W 3anMIIMTe CBOWCTBA 3ama3/blBaHUsl M CMemleHus. Kak OHW HCTHONB3YIOTCS IS HaXOXKICHUSI
M300paXeHUs TI0 OPUTHHATY W HA000pOT?

Jaiite monsitre cBeptku (yHKImil. Kak 3anmcrBaercs n3obpakenue cBepTku? Kak MOKHO HCTIONE30BaTh (POpMyITy CBEPTKH
JUTS.. HaXOJKJICHHSI I300p@KEHHUS 110 OPUTHHATY U HA000pOoT?

M3noxurte cxeMy HaXOKJICHHS 9aCTHOTO PEIICHHUs JTMHEHHBIX () (epeHITHATBHBIX YPAaBHEHNH OTIePaIllMOHHBIM METOIOM.

M3noxure cxeMy HaxOXJICHUS YacTHOTO PEIICHUS CUCTeM JIMHEHHBIX Au(QepeHIHaIbHbIX ypaBHEHUH ONepaliOHHbIM
METOJIOM.

3anumunte U nosicaute Gopmyiy Aroamens.
Ionstre dyHkimii Xasucaiina (1 -byHskiws) u Jupaka (0 -bynxims).

5. MeTtoaunue ckye YKazaHusl 10 Mpoleaype oue HUBAHHUS

O1eHOYHbIE Mep ONPUATHS

IIpouenypa npoBeIeHUsi OLEHOYHOr 0 MePONPUATHS U He0OX O/MMble MeTOIY eCKHEe YKA3aH U

1.

KonrposnbHast pabora

B cemecTpe cTymeHTHI BBIONHSIOT 5 KOHTIPOJBHBIX padOT, CoOAepKaHWE KOTOPHIX OXBaThIBAET BCE Pa3JIeibl
TUCIMIUIMHBL.  Kaxkaomy cTyZeHTy BbigaeTcss cBOW BapuaHT. KoHTponbHBIE paboThl TPOBOJSTCS B YaCh
NPAKTUUECKUX 3aHATHH. 3a KXY KOHTPOIBHYIO paboTy MaKCUMAJIbHBIA 0ajul ompejensiercsi B COOTBETCTBHUE C
PEUTHHI -TUTAHOM JIHC [IATUTHHBL

Kpurepun oneHku 3a5anus:

Bannbl 3a KOHTPONBEHYIO pabOTy MOTYYAOTCSI YMHOKEHUEM MaKCMMATBHOTO Oaia, mpeayc MOTPEHHOTO 3a Hee B
COOTBETCTBHE C PEUTUHI - IJIAHOM, HA JIOJIFO BEPHO BBITOJHEHHBIX 3a/IaHUM.

N3

B cemectpe c1yaenTs! BoIodnstoT 5 M3 1o BceM paszenam MporpaMMBbl THCIMILTHHBL Y K&K I0ro CTy/ICHTa B
rpymre cBoii Bapuant WJI3, HoMep BapHaHTa COOTBETCTBYET MOPSIAKOBOMY HOMEPY CTy/ICHTa B CIIMCOYHOM COCTABE
TPYIIIBL

W13 pa3MelieHsl B 3JIEKTPOHHOM KypCe IO JIHC LUILTHHE.

Permenune kaxx10oro 3a1aHus TOJIKHO OBITH MOIPOOHBIM, C BKITIOUEHHEM MPOMEKYTOUHBIX PacdETOB, PacC YK ICHHUH,
TOSICHEHMIA, C YKA3aHHEM KCII0JIb30BAHHBIX METOJIOB U (popMyJI. 3aJJaHKE BBICHUIAETCS OTJEIBHBIM (paiiioM,
ykasbiBaeTcss ®UO, rpynma.




O1eHOYHBIE Mep OnpHATHS

ITpouenypa npoBeeHNsi OLEHOYHOr 0 MEPONPHUSITHS H He00X OMMbIe MeTOAMYeCKHe YKA3aH Ul

Kpurtepun oneHuBaHus
3agaHue cUUTAeTCs 3aUTCHHBIM, €CJIH BBIOJIHEHO 00JIee MOJIOBUHBI 3aJaHUI
Ecnu 3amanue He 3auteHO0, paboTa BO3BpAIACTCs CTyICHTY Ha TOPabOTKY.

CryneHTBl MOTYT MCTIPABJISATE HEBEPHO PELICHHBIC 3a/IaHUs U C1aBaTh HAa MOBTOPHYIO MpoBepKy. [Ipenonasatens
MOJKET yUeCTh UCTIPABIICHUS U JO0ABUTH OAIIIBI K PEABITY UM

TectupoBaHUE — HE3aBUC UM bBIT
koHTpoJb [JOKO

B cemectpe ctymeHTsl mpoxodsT nBa pyOexxHsix TectupoBaHus (PT5 m PT6) Bo Bpems xoHepeHI-Heaenu B
CepearHe M KOHIE TEKYIIEro ceMecTpa CorjlacHo pacmucanuto. PyOexnoe tectupoBanue (PT) mpoBomurcs: B
KOMIIbIOTEpHO# (hopme B ON-line peskume. TpomomkutensHOCTh TecTUpoBanus — 90 MuHy T 6€3 mepepbiBa. OTCUéT
BPEMEHU HAaYMHACTCS C MOMEHTAa BXoJa CTyldeHTa B TecT. MHCTpyKTax, NpeaIiecTBYIOINH TeC THPOBAHUIO, HE
BXOJUT B yKazaHHOe Bpemsi. CTyJeHT MOKET 3aKOHYMTh BhINOJIHEHUE TecTa 10 NCTeUeHHUs O TBEAEHHOTO BPEMEHH.
PT naueneHo Ha He3aBUCUMYIO OOBEKTUBHYIO OLICHKY 3HAHUH, YMEHHH W BIIaJCHUH, MOJyUYEHHBIX CTYACHTAMHU 3a
OTIpeIeNICHHbI I TPOMEXYTOK O0YUEHHSI.

Kaxiplif BapuaHT OMiieTa MOJACIUPYETCs KOMIBIOTEPOM TI0 33J[aHHBIM pa3feiaM XUMHH U cojaepxutr 20 3amaHuii.
CtyneHTBl BHOCST OTBETHI B KOMIIBIOTEP, HO BCE pEIlleHHs W TMOSCHEHWS MPOBOAAT Ha Oymare. [lo oxoHwaHun
TeCTUPOBAHMS TPETIOAABATENI0 BBHIJACTCS MaIpulla OTBETOB M CyMMapHbli pedmdHr 3a TecT. OOcyxkjaeHHe
PE3YJIBTATOB TEC THPOBAHKS MPOBOIUTCS HA KOHCYJIbTALI K.

Kpurepun oueHKH 0HOTO 3aJaHUS

® 33 K@KJO€ MPAaBUWIBHO BBIOJIHEHHOE 3a/IaHNE BHICTABIIAETCS | TeCTOBBIM Oas;
3a HEeNPaBWJIBHO BBITIOJHEHHOE WJIM HEBBINOJIHEHHOE 3a/laHue BhIcTaBisieTcs () Oamios;
JUIS 33JJaHUi C BHIOOPOM HECKOJIBKHMX IPAaBHIBHBIX OTBETOB, 33[aHUH HA COOTBETCTBME U YCTAHOBIICHU €
H0CJIE0BATEIbHOCTH TPEIYCMOTPEHO YaCTUYHOE OLIEHUBAHHUE.
MakcuManbHBINA CyMMapHBIA TeCTOBBINA Oai 3a kaxaoe PT coctaBnser 15 6amios.
3a 2 negenu no PT cTyaeHTs! MOTYT O3HAKOMHTICS C JAEMOHCTPAIMOHHBIM BapUaHTOM Oujera, KOTOPBIA
pacmonaraetcst Ha caiite http://exam.tpu.ru B pasmene «MeponpusaTis», ¥ MOXET OBbITh BBIIOJHEH KaXKIbIM
CTyJICHTOM HEOTpaHUYEHHOE YHCIIO Pa3.
Mna cmyodenmos, ne npoweowux PT 6 nepuo0 npogedeHusi mecmuposanusi NO YEaAXdCUMENbHOU NPULUHE,
npedycCMOmpena 803MONCHOCHb MeCMUPOBAHUS 8 Pe3ePEHblll OeH b, KOMOPbIIL HA3H a4aemcs cpasy nocie KoHgepeny-
Heoe.



http://exam.tpu.ru/

O1eHOYHBIE Mep OnpHATHS

ITpouenypa npoBeeHNsi OLEHOYHOr 0 MEPONPHUSITHS H He00X OMMbIe MeTOAMYeCKHe YKA3aH Ul

Ilpu pesynomame pybexcrnozco mecmuposanus 6 6ann08 u mernee, 00yUAIOUWUMCT NPEOOCMABIEMcs 8 NepUoo
mexyujeti npoMedx’CYmoyHot ammecmayul 803MONCHOCMb noemopHo npotimu PT 6 pesepanbiil denb, co2naco8antblil
¢ biopo pacnucanuii TI1Y.

DK3aMeH

DK3aMeH OCYIIECTBIIETCS B COOTBETCTBUHU C [100:Ke HUEM O IPOBEIEHUN TEKYIIETO KOHTPOJIS U
npomesxkyTod Hoi artectaimu TITY Ha sx3amene cTyneHTy BbIIAtOTCs OMIIETHI, BKIIIOYAIOIINE TEOPETHIECKUES
BOIPOCHI M paKTHUeCKue 3a1anus. [Ipernonasatens, npoBepyB paboTy, B X0/€ YCTHOH OeceIbl CO CTyICHTOM MOXKET
3aJaBaTh BONPOCHI 10 caMOMy OMJIETy, a TAKXKE JOTOJIHUTENIbHBIE BONIPOCHI IO TEOPUH U MpakTuke. B utore ctyaeHt
HaOMpaeT UTOTOBBII OaslT 3a 3K3aMeH, MakcUManbHO 20 6aoB. OneHka 3a TUCIMILIAHY (OPMHUPYETCS KaK UTOTOBast
3a paboTy B ceMecTpe M SK3aMEH B COOTBETCTBUE C MPHHATOH MIKAJIO0H OLEHUBAHMS.

CryneHTsl, HE C/IaBILIKE 3K3aMEH B CECCHOHHBIN MEPUOA, MOT'YT IIEPECIaTh €r0 B IEPUObI JIMKBUIALINN
3a/10J>KEHHOCTEN B COOTBETCTBUE C JEHCTBYIOLIEH NPOLIEAYPOH.

B coorBetcrBuu ¢ npukazamu ot 25.07.2018 r. Ne58/onx OO0 yTBeprkIeHHH U BBEJICHUU B eiicTBUE
«CucTeMBbl OlICHUBa HUSI PE3YNIbTaTOB 00y4eHust B TOMCKOM MOJIMTEXHUIECKOM YHUBepcurete» u Ne59/ox
OO0 yTBepKIe€HUH U BBEJCHUU B JeHicTBUE HOBOU peaakiuu «llomoxke HUs 0 POBEICHUH TEKYIIETO
KOHTPOJISI ¥l TPOMEKyTOod HOM atTectaimu B TITY» sk3aMeH o ¢pu3uke mpoBOIUTCS B YCTHOH (hopMme.
CryzneHry BbljaeTCs SK3aMEHAIMOHHBI M OWIIET, COepXKAIIUi TEOPETUIECKUE BOTIPOCHI, KAUECTBEHHBIE U
KOJIMYECTBEHHbIE 3a1auu. Kaxxawiii Bompoc OwieTa ore HuBaThes 6amiom (Bcero 1o ousery 20 6aios).
DK3aMEH POXOIUT B YCTHOH (hopme.

CornacHo 1IKajbl Ol HUBAHUSI Pe3yJIbTaTOB

18-20 6ayu10B (OTJIMYHO) - BCECTOPOHHUE 3HAHMS, OTIMYHbIE YMEHHS U BJIAJICHHE OTIHITOM MPAKTHIECKOH JeATEBHOCTH,
HEOOX0IMMbIe pe3yIbTaThl 00ydeHHs chOpMUPOBAHBI;

14-17 6annoB (X0po11I0) - JOCTATOYHO MOJIHOE TIOHMMAHVE MPEMeTa, XOPOIIME 3HAHUS, YMEHUS U OMbIT NP aKTHI eCKOU
JeATeIIbHOCTH, HE00 X0 AMMBIE pe3yIbTaThl 00y4eHHS CH OPMUPOBAHBI,

11-13 6amnoB (ya0BIETBOPUTEIHHO) - TpHEMIIEMOE TIOHUMAHKE [PEMETA, YIO0BIETBOPUTEIbHBIE 3HAHMS, yMEHAS U
OTIBIT IPAKTUUECKOH JIEATEIEHOCTH, HE0OX0 IMMBIE pe3yIbTaThl 00y eHHS C(OPMUPOBAHE,

0-10 6an710B (HEYIOBJIETBOPUTEIbHO) - pe3y IbTATHI OOyUEHHS HE COOTBETCTBYIOT MUHMUMAIILHO JI0CTATOYHBIM
TpeOOBAHUSM .

Pe3ynbTaThl IPOMEkKyTOY HOM aTTecTammu 0(GOPMIISIOTCS BEIOMOCTBIO M BHOCATCS B 3a4€THYIO KHUKKY
o0yyaromerocs.




MHUHHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHU S POCCUVCKOM ®EIEPALIMUA

(Dezlepanb HO € roCyaap CTBEHHOC aBTO HOMHO € 06p330B aTEJIbHOC YYPEXKICHUE

BbICIIEr0 00pa3oBaHUs
«HATIMOHAJIbHBI UCCIEJOBATEJLCKAN TOMCKA MOJATEXHAYECKAW YHUBEPCHTET»

KAJIEHIAPHBIN PEATHUHI - TUIAH JUC LIUILUTIAHBI
2020/2021_yueOHbIii rox

OLIEHKH Hucuunmua Jlextwm 48 yac.
MATEMATHKA 3
«OnmuHo» A 90 - 100 GaTioB Hpat. = i s
JIab. zamstrvst qac.
B 80— 896amoB 10 HaNpaseHuIo; Beero ay1. padora 96 qac.
15.03.06 MexaTpoHHKa U POOOTOTEXHUKA
«Xoporro> C 70 —79Gamos CPC 120 ac.
D 65 — 69Gamon 216 uac.
«YIOBILY 1010
E 55 —646amoB 6 3e.
3aureHo P 55 - 100 GaroB
HeyroBrereopuressHO / F 0- 54 Garmos
HEAYTEHO

PeSy.]'leaTbI oﬁyqe}mﬂ 110 JTUCHUILTUHE .

PJI

Brageet

METOJaM U PEIICHSI 0OBIKHOBSHHBIX M (hepeHIMAIBHBIX YpaBHSHUH 1-T0 ¥ BBICIIETO TOPSIAKOB U CHCTEM Avddep eHITNABHBIX y PaBHEHHUH;

METOJaMH HCCIEOBAHMS CXOAUMOCTU PSAMIOB, PA3NioKEHHs (PyHKIWMI B CTEHEHHbIC M TPUIOHOMETPUUCCKUE PSIbL, METOJaMU AU(PGEpeHIMAIBHOIO U HHTETPAIbHOTO
WCUNCIIEHUS (DyHKIMH KOMIUIEKCHOTO IIEPEMEHHOTO; OCHOBHBIMHU NMPHIIOKCHUSAMHU TEOPUH BBIMETOB; METOJAMH OTIEPAIMOHHOTO MCUHUCIICHHS PEleHNs 00bIKHOBEHHBIX
T epeHIATBEHBIX YpaBHEHHI U MX CHCTEM

P12

Ymeer

OTpeNieATh THI, HAXOAWTH OOIlee M YacTHOE pelreHue (¢ epeHIHaIbHEIX YPaBHEHHH M CHCTEM JIMHEHHBIX AM(QepeHINaIbHbIX YPaBHEHHH C TOCTOSHHBIMU
K03(}rmreHTaM1; MCcCIe0BaTh Ha CXOAMMOCTD YHCIIOBBIC PSIIbI; HAXOUTH HHTEPBAJIBI CXOMMMOCTH CTEIICHHBIX PSIOB; paiarath GyHKIWH B psx Teitnmopa u ®ypre;
BBITIOJTHSTH ICHCTBIS ¢ KOMIUIEKCHBIMH YHCIaMH ¥ G YHKIWIMY, (¢ epeHIMPOBaTh X HHTETPHPOBATH (hYHKIMH KOMIUICKCHOTO MEpEMEHHOTO; pasmraTs QyHKINH B
psin JlopaHa; IpIMEHATH TEOPHIO BEMETOB I HAX0 XKICHUSI HHTCTPAJIOB; HAXOAUTh H300p XKEHUE [0 OPUTHHAIY ¥ OpUTHHAI [0 N30 0pakeHHIO;

perrats 3amady Komm mis g epeHImansHeIX YpaBHEHHH M CHCTEM € TIOMOIIBIO OIIEPAIMOHHOTO MCUNCIICHHS

PI3

3HaeT

knaccupukammio audd epeHnraIbHbIX YpaBHEHM, OCHOBHBIE METOIBl peleHus audepeHIranbHbIX yYpaBHEHWH MEPBOTO M BBICIMX MOPSAKOB U CHCTEM
G ep eHIHATHHBIX Y paBHEHUI;

OCHOBHBIC TIOHSTWS TCOPUU YHUCIOBBIX M (DYHKIMOHANBHBIX PsuoB, psimpl Teinopa, MaxnopeHa, ®ypbe; MOHSATHS KOMIUIRKCHBIX YHCEN, OCHOBHBIX ()YHKITHIA
KOMIUICKCHOTO TIepEMEHHOTO U MX CBOWCTBA; MU epeHIINpOBaHNe W HHTETPHPOBAaHHE (yHKINH KOMIUICKCHOTO MepeMeHHOro; MoHATHI psina Jlopana, 0coObIX TOUEK,
BBIYECTOB; TIOHATHE NpeoOpa3zoBanus Jlamiaca v ero 0CHOBHBIE CBOKCTBA; O CHOBHBIC MPUJIOKEHHUS OTICPAIIMOHHOTO HCUHCTICHUS




OneHouHbIe MepONpPUSITHSA:

Jlis pucnunmH ¢ popmoii KOHTPOJISt —IK3aMeH

OueHOoYHbIE MeponpHUsATHS | Kox-eo | Bajbl
Te Ky uii KOHTPOJIb
TK1 KontponbpHas paboTa 3 30
nua3 WumvBY nyanbH ble JOMaIIHAE 33 JTAaHUS 5 20
HK Hesasucumsiii korposs HHOKO 2 30
JK3aMeH OK3aMeH 1 20
HUTOTO 100
JIOmOTHUTEIbHBIE OATJIBI
YyeOHasi JeSITeILHOCT D / Kox-Bo Banasl
OLCHOYHbLIC MEpONp HATU ST
A1 Omimnua fa 2 10
JI12 BeicTymuieHue Ha KOH(pepeHIUH 1 5
HUTOTO 15
° Komn-80 uacos Ounenovunoe Hnd opmanmonHoe odecrneyenue
= 82 M eponpHsiTue
E HAata E £ g A Can. Koa-so
= Hayana ;; E VueGHas 1esTel bHOCTh PRt Vueomsn Hirepuer- B ueo-
= neaetn ) S % 2 nurepaTypa pecypent pecypest
o =
1 2 3 4 5 6 7 8 9 10 11
1 PAL e 1. AY 1-ro mopsaxa. Y ¢ pasieisiONMMHMCS IEPEMEHHBIMH, |2 OCH 12,4 OP 1
onHopomble. Jlunelinbie JIY 1-ro nopsiaka, ypasHeHue bepHym. 21101{[
Jlexrms 2. JIY B mosHbIx muc ¢ epeHIMANax, HHTETPUPY FOIIHI MHOKHTENb. |2 OCH 1,24 OP 1
JOIT
1-4
[paktuueckoe 3amstme 1. JIY 1-ro mopsaka ¢ pa3essEOIIMMHUCH|2 OCH 1,2,4 OP 1
TIepeMeHHBIM U, 0 THOpO AHEIe Y. I[104H
BbInoJHEHHE MEPONPHUITHI B paMKaX CaMOCTOSTEIbHONW Pa0OTHI CTY ACHTA: 6 OCH 1,2,4 OP 1
BemosHenue 1/J13. JOI1
1-4
2 PAl  (Jlexrua 3. JIY BBICIIMX TOPSAKOB, JOIyCKAION[ME MOHIKEHUE MNOPSKa.|2 OCH 1,2,4 OP 1
Jlunetinsie oqHOpo mubie 1Y . Onpenenutess BpoHckoro. Aon
1-4
[pakruaeckoe sanste 2. Jlunednsie 1Y 1-ro mopsiaka, ypasaenve beprymwm |2 OCH 1,24 OP 1




Kou-Bo yvacoB

Ouenoynoe

Hnd opmanuonnoe odecrneyenue

£ Jata E ; E Ayr. [ Cam. MepoTpiITe S
% Hayana ; z E Y4yeOHasi 1esIT €1 bHOCTh GaLIoB Vueoms Hnrepuer- Bueo-
T N é: g JAurepaTypa pecypebt pecypcbl
S =
JOI1
1-4
[pakruueckoe zausrue 3. 1Y B noHbIX ud epeHImanax. 2 OCH 1,24 OP 1
JOII
1-4
BrimosmHeHIE MEpONPUATHI B paMKaX CaMOCTOSTENbHOI pabOTHI CTyICHTA: 7 OCH 1,24 OP 1
BemonHenue UJ13. JOII
1-4
3 PAl  |Jexua 4. Jlumednsle omHopomusie J[Y. Onpenemurens Bpomnckoro.[2 OCH 1,2,4 OP 1
JInneiitnpie HeotHOpOoHbBIE 1Y . Metoa Jlarpamka. ﬂlOA{I
Jlexuus 5 JIuHeHbIE HEO IHOPOAHbIE JIY CO CrieHANIbHOM MPABOIA YacThio |2 OCH 1,2.,4 OP 1
Vpasuenus Diinepa Aon
1-4
Ipaktuueckoe 3anstue 4. J[Y BBICHIMX HOPSIKOB JOMYCKAIOIIME TOHUKEHME |2 OCH1.24 OP 1
OIl
MOPSAJIKA. A
P 1-4
BrimosiHeHNE MEpONPUATHI B paAMKaX CaMOCTOSTEIbHOM pabOTHI CTyICHTA: 7 OCH 1,2,4 OP 1
BemosHenue UJ13. IloaroToBka K KOHTPOJBHOH padoTe. JOII
1-4
4 PAL  |Jlexius 6. CucteMbl mud)peperIraIbtbX YpaBHEHU, OCHOBHBIE TIOHATHS 1|2 OCH 12,4 OP 1
ompejierieHUsl. MeToJl WCKIIOUMEHUs, METoJ] OWiepa, WHTETPUPYeEMbIS Aom
KOM OMHAIIHH. 1-4
paxrugeckoe 3amatue 5. OIHOPOJHbIE M HEOJHOPOJHBIE JmHeMHbE J[V.|2 OCH 1,24 OP 1
Memoa Jlarpamka. 1Y co cnenuanbHOM IpaBoi 4acThio Ao
1-4
[Tpaxtuueckoe 3austue 6. Cuctemsl V. 2 OCH 1,2,4 OP 1
JIOTI
1-4
BrInosHEHHE MEPONPUITHI B paMKaX CaMOCTOSTEIbHONW PabOThI CTY ACHTA: 6 4 OCH 1,24 OP 1
JOI1
1-4
PA1  [Jlexums 7 . Yucnosble psigsl.  OCHOBHbIE TEOPEeMbl O CBOWCTBax| 2 OCH 1.4 OP 1 BP 1
PA2  |cxomdImuxcs pAaoB AO0II 1,34




Kou-Bo yvacoB

Ouenoynoe

Hnd opmanuonnoe odecrneyenue

E D
g Jlata E g E Ayn. | Cam. MEPOTpHITHE S
% Hayajaa ; z E YueOHas JesAT el bHOCTH GaLIoB Vueoms Hnrepuer- Bueo-
T N é: g JAurepaTypa pecypebt pecypcbl
S =
Jlexuust 8. JlocTaTouHbIe NIPU3HAKH CXOMMOCTH HEO TP MIATENIbHBIX 2 OCH 1,4 OP 1 BP 1
pAOOB. JOIT 1,34
Ipakruueckoe 3anstue 7. KOHTpobHas padota mo teme «IY 1-ro mopsaka,| 2 TK-1 10 OCH 1,4 SP 1
BBICIIHX ITOPSAKOB, CUCTEMBI [I Y. AOIl 1,34
BbInoJHEHHE MEPONPUITHI B paMKaX CaMOCTOSTEIbHONW Pa0OTHI CTY ACHTA: 10 OCH 1,4 OP 1
BoeimoHeHue NJ13. JOIT 1,34
Jlexums 9. 3HaKOTICpEMEHHBIE P SIIbI 2 OCH 1.4 OP 1
JOIT 1,34
Ipakruueckoe 3ansaTue § Cymma psifa, He0OX0MMBIH PU3HAK CXOAUMOCTH Psifia. 2 OCH 1,4 OP 1
P12 JOIT 1,34
IMpakruueckoe 3aHsaTHe 9.  JlocTaTOUHBIE MpU3HAKA cxomumoctn| 2 OCH 1.4 OP 1
HEOTPHULATENLHBIX PSIOB AO0II 1,34
BbmosHeHHe MEpONPHUATHI B paMKaX CaMOCTOSTEIbHOM pabOThI CTyIeHTA: 13 OCH1,4 (9P 1
BemoJsHeHue 1/13. JOIT 1,34
Jexuus 10. @OyHKIMOHAIIBHBIE PSIBI. 2 OCH 1,4 5P 1
JOIT 1,34
Jlexrmst 11. CrereHHbIE PSi/IbI, OCHOBHBIE CBOCTBA 2 OCH 1,4 OP 1
P2 JOIT 1,34
Ipakruyeckoe 3ausatie 10. 3HAKOTIEPEMEHHbIE PSI/IBI. 2 OCH 1.4 OP 1
JOIl 1,34
BrInosiHeHIEe MEpONPUATHI B paAMKaX CaMOCTOSTEIbHOM paOOTHI CTyICHTA: 6 OCH 1,4 OP 1
BemonHenue UJ13. IloaroToBka kK KOHTPOJIBHOH padoTe. JOIT 1,34
Jlexuus 12. PaznoxeHue @ yHKIMIA B CTETICHHBIE PSIbl 2 OCH 1,4 SP 1
JOIT 1,34
[paktuueckoe zaustue 11. DYHKIMOHAIBHBIE PAIbL, paBHOMepHas |2 OCH 1.4 OP 1
CXOIMMOCTH JIOIl 1,34
P2
Ipaktudeckoe 3amste 12. PasnojkeHne (GYHKIMHA B CTCTICHHBIC — PSbI,|2 OCH 1,4 OP 1
TP UJIOKEHUS. JIOIl 1,34
BrImosHeHIE MEpONPUATHI B pAMKaX CaMOCTOSTEIbHOM paOOTHI CTyACHTA: 7 4 OCH 1,4 OP 1
BemonHenue UJ13. IloaroToBka kK KOHTPOJILHOH padoTe. JAOIT 1,34
Kondge penu-ne gesis 1 HK 15 OCH 1,4 OP 1
JOIT 1,34
Beero mo koHTPpoJIb HOM TouKe (aTTe cTanuu) 1 33




Kou-Bo yvacoB

Ouenoynoe

Hnd opmanuonnoe odecrneyenue

g Jlata E ; E Ayn. | Cam. MEPOTpHITHE S
% Hayajaa ; z E YueOHas JesAT el bHOCTH GaLIoB Vueoms Hnrepuer- Bueo-
T N é: g JAurepaTypa pecypebt pecypcbl
S =
10 Jlextms 13. Psayp1 Oypre 2 OCH 1,4 5P 1
JOIT 1,34
Jlexuust 14. Pasnoxxenne ¢yHxunii B Tpuronometpuaeckuii psg dypoe 2 OCH 1,4 OP 1
JOIT 1,34
P13 =
A Ipaktudeckoe 3amstwe 13. PasnoxeHue GyHKumd B psag Dypbe, ycrnows|2 OCH 1,4 oP 1
Hunpuxie J0I 1,34
BrimosHeHNEe MEpONPUATHI B paMKaX CaMOCTOSTENbHOM paboThI CTyACHTA: 6 OCH 1,4 OP 1
BemosmHeHne NJ13. JOIT 1,34
1 Jlexmms 15. Toustue 06 unterpane Oypue 2 OCH 1,4
JOIT 1,34
[paktuueckoe 3amsatue 14. Psgpr Dypbe s QYHKIHHA C MPOU3BOJHHBM (2 OCH 1,4 OP 1
PI[?’ TIEpHUOI0M . HOH 1’3’4
Ipaktuueckoe sausrue 15. KoHTpoJbHAS paboTa. Psspr 2 TK-2 10 OCH 1,4
JOIl 1,34
BrinosHeHrEe MEpONPUATHI B paMKaX CaMOCTOSTEIbHON pabOThI CTyACHTA: 7 OCH 1,4 OP 1
BoimosHeHue NJ13. JOIT 1,34
12 PI4  |Jlexmms 16. Bgenenue B TOKIIT 2 OCH 3,4 OP 1
JOIl 1,34
Jexuus 17. Tuddepennpmansroe ncuncnenue OKIT 2 OCH 3.4 OP 1
JOIT 1,34
Ipaxriaeckoe 3ausTie 16. KOMIIIEKCHBIE unca u aeicTsus Ha Humu, OKIT (2 OCH 34 OP 1
JOIl 1,34
BrimonHeHne MeponpuATH B paMKaX CaMOCTOSTENbHON paboThl CTyACHTA: 6 OCH 3,4 OP 1
BoimosHeHue NJ13. JOIT 1,34
13 PI4  leximus 18. UnTerpambtoe ucumcnenne OKII. Teopemsr Komm 2 OCH 3.4 OP 1
JOIT 1,34
[pakruueckoe 3ansitue 17. Yenosus Komm — Pumana. ['eomeTpuueckuii cMbICT 2 OCH 3.4 OP 1
o JOIT 1,34
nipon3BoiHO M DKII.
Ipakruueckoe saustue 18. MHTerpupoBanne OKII. Muaterpan Komm. 2 OCH 3,4 OP 1
JOIT 1,34
BrImosiHeHNEe MEpONPUATHI B pAMKaX CaMOCTOSTENIbHOI paOOThI CTyICHTA: 7 4 OCH 3,4 OP 1
BemosHenue /3. IloaroToBka kK KOHTPOJIBHOM paboTe. JOIT 1,34
14 PIS  |Jexmma 19. Psapl aHaIMTHYECKUX () YHKIMIH 2 OCH 3,4 OP 1
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JO0IT 1,34
Jlexuus 20, Psg  Jlopawa. W3oimpoBaHHBIE 0COOble TOYKA W X2 OCH 3,4 OP 1
KJaccupuKamms AOII 1,34
[paktiueckoe samstme 19. Pl B KOMIUIEKCHOM oOmactu. Pspr|2 OCH3 4 OP 1
AHAMTHYeCKKX () yHKIHiT AOI 1,34
BrimonHeHNEe MEpONPUATHI B paMKaX CaMOCTOSTENbHOM paboThI CTyACHTA: 6 OCH 3,4 OP 1
BemoJsHenue MJ13. [oarotoBka Kk KOHTPOJIBHOH paboTe. JOIT 1,34
15 PA5  |Mexima 21. BeldeT (yHKIMU B HM30JMPOBAHHON 0COOOM TOYKE, OCHOBHas|2 OCH 3.4 OP 1
TeopeMa TeOPUH BbIUETOB. AOII 1,34
[paktuueckoe 3austue 20. Pasnoxenne GyHkuui B psij Jlopana. 2 OCH 3,4 OP 1
JIOT 1,3 4
Ipaxrueckoe 3arsatue 21. Teopwst BEIMETOB, HAX0XKICHHAE BbIUETOB. 2 OCH 3.4 OP 1
JIOM 1,3 4
BrinosHeHrEe MEpONPUATHI B paMKaX CaMOCTOSTEIbHON pabOThI CTyACHTA: 6 OCH 3,4 OP 1
BemoJsHeHue MJ13. [MoaroroBka Kk KOHTPOJIbHOM paboTe. JOIT 1,34
16 PAS  (fexims 22. IIpHIOKEHHE TEOPHMH BHIYETOB K BBLIMKCIEHHUIO HEKOTOPBIX|Z OCH 3.4 oP 1
PJI6  |unterpanos AOIT 1,34
Jlexuus 23. IIpeoOpasoBanue Jlamaca u ero cBOMCTBA. 2 OCH 3.4 OP 1
JIOI 1,3 4
TpakTudeckoe 3ansTie 22. [IPUNOYKEHHE TCOPHH BBMETOB K BBIYHCIICHHIO |2 OCH 3,4 oP 1
HEKOTOPBIX HHTETPAJIOB. AOI 1,34
BrimosmHeHNEe MEpONPUATHI B paMKaX CaMOCTOSTENbHOM paboTHI CTyACHTa: 7 4 OCH 3,4 OP 1
BoimosHeHue NJ13. JOIT 1,34
17 PI6  (Jeximsa 24. Tpunoxenust npeodpasoBarus Jlammaca 2 OCH 3.4
JOIT 1,34
paktuueckoe sanstue 23. [fpeobpazoBanue Jlannaca u ero cBolcTBa 2 OCH 3,4 OP 1
JOIT 1,34
Ipakruueckoe samsrue 24. Pemrenwe Y u cuctem JIY onepalMOHHBM (2 6 OCH 3.4
METOJIOM. JOIT 1,34
BrimosHeHHE MEPONPUATHI B paMKaX CaMOCTOSTEIbHOM pabOThI CTyACHTA: 7 4 OCH 3,4 OP 1
BoimosHenue UJ13. J0I11,34
18 Kondepe nu-ne esns 2 15 OCH 3,4 3P 1
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JOIT 1,34
KontponsHas padoTa T OKII TK-3 10
Bceero mo KOHTPOJIb HOM TOYKe (aTTe CTalMu) 2 47
IK3aMeH 20
OO0umii 00beM padoThI 1O TUCHUILIHHE 96 120 100
HMudopmanmonHoe obecneyenue:
Ne (kon) | OcnoBuas yuebnasi aureparypa (OCH) Ne HaszpaHue 3j1e KTpoHHOTO pecypca (IP) Anpec pecypca
(ko)

OCH 1 |®uxtenronpiy, I'. M. OcHOBBI MaTeMaTHd eckOTo aHanu3a : y4eOHuk : B 2 yactax / I'. M. ®uxrtenronsi. — 10-e OP 1 | Maremaruka 3.1 Tepexuna JLU. https://stud.Ims.tpu.ru/cour
m., crep. — Cankr-IletepOypr : Jlaup, [6. .]. — Yacts 2 — 2019. — 464 c. —Tekcr : anektponnsiii // Jlaus : se/view.php?id=633
9IeKTPOHHO-OnOnnoTeunas cucrema. — URL: https://e.lanbook.com/book/115730 (nara obpareHns:

13.04.2019). — Pexum nocryna: u3 koproparusHoi ceru TITY.

OCH 2 |Bu6uxos, FO. H. Kypc 06bikHOBEHHBIX AuddepeHIMaIbHbIX ypaBHeH it : yueOHo e moco 6ue / 10.H. Bubukos. —
2-e m3x., ctep. — Camnxr-IlerepOypr : Jlanms, 2011. — 304 c. — TekcT : anexTpoHHEIH // JIaHb : 27IEKTPO HHO -
oubmmoteunas cucrema. — URL: https://elanbook.com/reader/book/1542 (mata o6pamenms: 11.03.2019). —
Pexum gocryna: u3z koprnoparusHo it cetu TITY

OCH 3 |IlpuBanos, U. Y. Beenenue B Teopuio (yHK LMl KOMIUTEKCHOTO IepeMeHHOro : yueOuuk / V. B. TIpockypsKkoB.
— 15-e m3x., crep. — Canxt-Ilerepbypr: Jlans, 2009. — 432 ¢. — URL: https://e.lanbook.com/book/322 (nara
obpamenusi: 11.03.2019). — Pexxum mocryna: w3 kopropariBHo i ceru TITY.

OCH 4 |Bepwman, I'. H. COopHuK 3a1a4 [0 KypCy MareMardd eckoro aHanusa : yueOHoe nocobue / I'. H. Bepman. — 6-¢
m., crep. — Cankr-IletepOypr : Jlanp, 2017. — 492 ¢. — ISBN 978-5-8114-0657-9. — TekcT : 2K TpOHHBLI
// Jlausb : snexTpoHHO-OMONHOTEuHas cucrema. — URL: https://e.lanbook.com/book/89934 (nara oOparienus:
11.03.2019). — Pexum jpocryna: u3 koprnoparusHoii ceru TITY.

Ne (xon) | Monosinure b nast yue 6nasi aure patypa (J1OIT)

JOIl1 |Bsicmas MaTeMaTHKa B yIpaXHEHHSIX U 3amadax : yueoHoe nocobue / I1. E. Jlanxo, A. I'. [lonos, T.
4. KoxxeBuukosa, C. I1. Jlanko. — 7-e u3z., ucnp.. — Mocksa: ACT Mup u Obpasosanue, 2016. —
816 c.: mi.- T ekcT: HemOoCPeACTBEHHBIN.

JIOIT 2 | Bsicuias marematnka juisi TEXHHYECKHX YHHBED CUTETOB. YueOHoe mocobue: B 5 u.: U. 5. JluddepermansHel e




ypaBuenns / B. H. 3amopoxmsrif, B. ®. 3amemex, A. 0. Tpudonos, A. B. IllanoBanos ; HamuonansHbIH
uccnenoBarenbekuii T oMckuii nomuTexandeck uit y Huep curer (TIIY), ®muko-Texamdeck nit uacTUTy T (OTU),
Kagenpa Bricuieit MareMaTuky U Matemaruaeckoi Gpuzukun (BMM®) . — Towmck : U3n-Bo TITY , 2014.-URL:
http://www.lib.tpu.ru/fulltext2/m/2015/m135.pdf (mara oOpamenums: 13.04.2019). — Pexum poctynma: u3
kopnoparuBHo i cett TITY.- T ekcr: 31eKTPOHHBIH.

JOII 3 | Tepexuna, JI. U. Beicias Maremaruka. YuebHoe nocobue. U. 4. lupdepeHum anbHble ypaBHEHUS. Psiipl.
DyHKIIK KOMIUTEKCHOTo mepeMentoro. Oneparnonnbiit Meron / JI. U. Tepexuna, Y. Y. ®uxc. —Tomcek :
Jenbramnan M3n-8o TI'Y, 2011. — 268 c.- T ekcT: Hemocp eC TBEH HbIi.

JOIT 4 |Tepexuna, JI. U . COOpHUK UHAMBUIYATbHBIX 3aaHUM MO BhICHIEH MareMaTuke. Y4eOHoe nocobue. B 4 4. Y. 4/

JI. U. Tepexuna, . U. ®ukc ; HaunoHanbHblit uccnenoBatenbckuid T OMCKUIA TOJIUT €XHIY €CK M YHUBED CUT €T
(TI1Y), dusuxo-texnny eckuit uacTUTYT (PTU), Kadenpa Boiciieil MaTeMaTnky 1 MareMaTHIe CKOU (u3 MKH
(BMM®) . — 2-¢ u3n.. — Tomck: U3a-o TITY , 2014. — URL :
http://www.lib.tpu.ru/fulltext2/m/2015/m143.pdf (nara o6pamenus: 13.04.2019). — Pexum gocrymna: u3
xopropatuBHO# ceTi TITY.- Tekcr: aneKTpOHHBIH.

CocraBuu: = H. A. llexanoBCKmit
«30» aprycta 2020T. =7

CornacoBaHo:
3aB.kadeapoit -pyKOBOAUTEIb OTICTICHUS

Ha NpaBax Kade/pbl Y
«30» aBrycra 2020T. > 4

A. 10. Tpudonos

/




