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1. Poab pucuuniamnnel «MatemaTuka 3» B (OpMHPOBAHMH KOMIIETCHUHH BbINIYCKHHKA:

CocTapJsionie pe3yJIbTATOB 0CBOCHHUS (JeCKPHUITTOPLI

JIeMeHT .
BT Kox S HHaMKaTOPBI JOCTHKEHHST KOMITeTeHLIMIA KOMITETEHIUM)
HPOTr paMMBI CemecTp | KoMIeTeHINH B R (ST
RKOMITETCHIIUN ATV
(micimmia, Kox mnmimkaropa HHIHKATOPA NOCTILKCHUA Kox = €HOBatme
npakTuka, I'HA)
Brmaaeer ombITOM NPUMEHEHHA
3aKOHOB E€CTECCTBEHHBIX HAYK H
y
Crocoben MATEMATHYECKUX METOIOB H
OCYUIECTBIIATD YK(V)-1.1B1 N
" MOJCTCH Ml pEeIcHUs 33734
TIOUCK, KPUTHYCCKUH
AHAIHS 1 CHETE3 TCOPETHIECCKOTO u
HHQopMALHH Ananm3mpyer 3aaady, MPHUKJIATHOTO Xapakrepa
YK(VY)-1 S ’ N.VYK(Y)-1.1 BBIZCIII e Oa30BbIC Ymeer pemarh 347244
9 COCTABJIAFOIIUEC VK(V)-1.1Y¥1 TEOPETHYECKOT O H
CHCTEMHBIH IT0IXO0/T
Criocose T —— MPHUKJIATHOTO Xapakrepa
" IOCTABTCHHBIX 3HAeT 3aKOHBI ECTECTBEHHBIX
OCYIIeCT HAVK " MATEMATHYCCKUC
o 3ana4 YK(V)-1.131 Y
METO/bI TCOPETHIECCKOTO
E;’;‘;E;{e XapaKTepa
cxuii Bnageer MareMaTHUECKUM
aHaM3 B AMIAPATOM KOMIUICKCHOTO H
CHHTE3 OIEPALHOHHOT'0 UCYUCIICHHUS,
YKY)1 :ﬁ’;pM Crnocoben I[MpumenseT Ju((epeHIIATEHBIME
— TIPUMCHSTH MaTEMATHYCCKHH VPaBHCHISIMH M PSIIAMHE IS
5 €CTCCTBCHHOHAYYHBI anmapar UCCACIOBAHUS OITK(Y)-1.1B3 NPOBEACHUA TCOPETHUCCKOTO
CHCTEMH eu (OYHKIMH, THHCHTHOH HCCIICIOBAHUA U
bIX
. OOIICHHKCHCPHBIC anrcOpsL, MOJICTHPOBAHHUS (PH3MUCCKHUX H
. 3HAHH, METO/IBI muddepeHmanbHOTO 1 XHMHYCECKHX MPOILIECCOB U
permenus MaTEMATHYECKOTO HHTETPATIBHOTO SIBIICHUI, a TAKKE, I
noetasn | QIIK(Y)-1 | amammsa u N.OIK(Y)-1.1. | ucuncncHud, psaaoB, pemcHus mMPoeCCHOHATHHBIX
CHHBIX
sanad MOJICITHPOBAHH, muddepeHImaTbHBIX 33124
TECOPETHUECKOTO U VPaBHCHUIT, TCOPUH Ymeer pemarh OOBIKHOBEHHBIC
3KCHEPUMEHTATBHOT (yHKIIMH muddepeHImaTBEHBIC
0 HCCIICAOBAHUS B KOMIIICKCHOTO OMK(Y)-1.12 VPAaBHCHHSI M WX CHCTCMBL,
o(eccrnonaTbHON TIEPEMEHHOTO B ’ HMCHSITD ammapar
mp p
JIeITEIbHOCTH HHKCHEPHOH TApMOHHYECKOTO u
JIeITEIbHOCTH KOMIDICKCHOTO aHAaNW3a IpH

PECIICHUHN CTAHAAPTHBIX 33041

3HACT OCHOBHBIC OIIPEACICHHSI

OITK(Y)-1.133
Hu TIOHATHA TeOpI/II/I




JuremeHT . HNHmkaTopsl focTHKeHHST KOMITe TeHLIT KOMITe TeHILNH)
o0pazoBaTeIbHOIL Kox Harnenonanme
IPOrpaMMBbI CemecTp | KoMIeTeHINH I RETTTS HanmeHoBanme o
auMeHOBaHHe
(aucuymnma, Kox mnmimkaropa HHANKATOPA TOCTHKEHMST Kox
npakTuka, I'HA)
muddepeHImaTbHBIX

CocTapJsionie pe3yJIbTATOB 0CBOCHHUS (JeCKPHUITTOPLI

VPaBHCHUH, PsI0B, (YHKIHH
KOMILTCKCHOTO MEPEMEHHOTO H
ONCPAIMOHHOTO HCYHMCIICHHA

2. IHoka3zarTe,id M MeTOAbI OLICHUBAHUSA

ILnanupyeMble pe3yIbTAThI 00YUeHMS TI0 MCLIUTLINHE Kox mnmimkaropa HaumeHoBaHMe pa3ziesia TUCIUILTHHBI MeToabI OLIeHHBAHMSA
Kox HaymMeHnoBanue TOCTHKEHUS (oLleHOUHbIe
KOHTPOIMpPYeMoii MepOTPHATHS)
RKOMIT¢T¢HIIMHN
(WM ee YACTH)
P/11 | Bnameer 1. O6bIxHOBEHHBIE TU((EPEHIMATEHBIE YPABHEHHS KourposbHas padora
METOJAMH PEIICHUA 0OBIKHOBEHHBIX TH(epeHIHATBHBIX IICPBOTO TOPSIKA 3.
YPaBHCHHIT 1-TO H BBICIIETO NOPAAKOB H CHCTEM 2. OGbIKHOBEHHBIC TH((EPEHIMATBHBIC YPABHCHHS TectupoBanue —
T GCPCHIHATBHBIX YPABHCHHIA; BBICIIHX MOPAIKOB U CHCTEMbI O0BIKHOBEHHBIX HC3a BHCHMbIM
METOJAMH  HCCIICTOBAHKA CXOAMMOCTH DAIOB, PASTOKCHHA | 11 yic(y)-1.1 H(PepeHIHATBHBIX YPABHCHHI roHTpoIbL LTOKO
(YHKIMH B CTICNCHHBIC W TPUTOHOMCTPHYCCKHC  PSIIbI, 3. UHCIIOBBIC PSIBI
MerogaMu Tu(@epeHnIHaTFHOT0 W HHTETPANIBHOTO HCUHCICHH | UOIK(Y)-1.1. 4. OYHKIMOHATLHEIC PSIBL
(yHKIIMH KOMIUTEKCHOTO MEPEMEHHOTO; OCHOBHBIMH 5. Psiasr Dypse
MPUIOKCHUAMH TEOPHH BBMMETOB, METOJAMH ONECPAIIOHHOTO 7. Psapl B KOMIUICKCHOM OOIACTH.
HCYHMCICHUSI PCIICHUS OOBIKHOBEHHBIX  JH(D(PECPCHIHATILHBIX 8. TeopHs BBINCTOB H &8 MPHIOKCHHS
YPABHCHHM 1 MX CHCTCM 9. Ilpeodpasosanue Jlammaca. OnepamEoOHHBIH METON
pemcHu TU(PPSPCHIHATHHBIX YPABHCHUH
PA2 | Ymeer 1. O6bIxHOBEHHBIE TU((EPEHIMATEHBIE YPABHEHHS Konrponsnas padora

ONpENEIATh THI, HAXOAUTh OOLIEE M YACTHOE pEIICHHUE TIEPBOTO MOPAIKA W3
muddepeHIMANBPHBIX ~ YPABHCHUA W = CHCTEM  JIMHCHHBIX 2. OGBIKHOBEHHBIC MU (DEPEHIMANBHBIE YPABHCHHIA TectupoBanue —
muddepeHImaTbHBIX YpaBHCHHH c TMOCTOSHHBIMH BBICIIHX TIOPSIKOB M CHCTEMBI OOBIKHOBEHHBIX HE3aBHCHMBII
KO3((ULMEHTAMH, HWCCIEAOBATh HA CXOAMMOCTH UHCIIOBBIC LYK(Y)-1.1 nuddepeHIMATBHBIX YPABHCHHI roHTpoIbL LTOKO
pAABL, HAXOAUTH HHTEPBAIBI CXOAMMOCTH CTETICHHBIX PAJOB; 3. UHCIIOBBIC PSIbI
pasmarats (QyHkuu B piax Teimopa W @ypbe, BHIMOTHATH | M.OIK(Y)-1.1.

OCHCTBHS C KOMIUICKCHBIMH YHCIAMH M (DYHKUHAMH,
muddepeHIIpPOBaTh M HHTETPUPOBATH (DYHKIIMH KOMILICKCHOTO
MEPEMEHHOTO; pa3narath (GyHkumu B psax JlopaHa, MpUMCEHATH
TCOPHIO BBIMETOB UIT HAXOXICHHSA HHTETPATOB, HAXOIHThH
H300paKEHNE TI0 OPUTHHATY M OPHTHHAI 0 H300PaKCHHIO;

4. OyHKIIUOHAILHBIC PAABL

5. Pagst ®ypse

7. Psapl B KOMIUICKCHOH O0acTH.

8. Teopus BBIMETOB H €€ MPUIOKCHAA

9. ITpeodpaszoBanue Jlamnaca. OnepaHOHHBIA METO
pemcHu TU(PPSPCHIHATHHBIX YPABHCHUH




pemars 3axady Komm mma muddepeHnnanpHbIX ypaBHCHUH H
CHCTEM C TIOMOIIBIO ONICPALUOHHOI0 HCUHCIICHHUS

P13 | Smaer

kmaccupukanuro T PepCHIHANEHEIX YPABHCHUH, OCHOBHBIC
MeTombl pemeHn A hepeHIHATBHBIX YPABHCHHH IIEPBOTO H
BBICIINX NOPSAKOB M CHCTEM Au(()epeHINATBHBIX YPABHCHHI,
OCHOBHBIC MHOHITHS TCOPHH YHCIOBBIX M (DYHKIMOHAIBHBIX
panos;, psagbl  Teimopa, Maxknopena, @yppe, TOHATHI
KOMIDIGKCHBIX YHCEN, OCHOBHBIX (DYHKUMH KOMIIJICKCHOTO
MEPpEeMEHHOTO W WX CBoWcTBA; uddepeHmuposanne wu
HHTCTPUPOBAHHE  (YHKUMH KOMIUICKCHOTO  IIEPEMCHHOTO;,
moHsATHA psna JlopaHa, OCOOBIX TOYUCK, BBIUCTOB, IIOHSATHC
mpeoOpazoBanms Jlamiaca v €ro OCHOBHBIC CBOWCTBA;, OCHOBHBIC
TIPAIOKCHUS OTICPANHOHHOTO UCHHCIICHI

HYK(Y)-1.1

H.OTIK(Y)-1.1.

1. O6wkHOBEHHBIE MU (PEPEHIHATEHBIE YPABHEHUS
TIEPBOTO TOPSIKA

2. OObIkHOBEHHBIC AU (epPCHINATIBHBIC YPABHCHUS
BBICIINX NOPSAKOB M CHCTEMBI O0OBIKHOBEHHBIX
muddepeHImaTEHBIX YPAaBHCHAH

3. UncnoBble psabl

4. OyHKIIUOHAILHBIC PAABL

5. Pagst ®ypse

7. Psapl B KOMIUICKCHOH O0acTH.

8. Teopus BBIMETOB H €€ MPUIOKCHAA

9. ITpeodpaszoBanue Jlamnaca. OnepaHOHHBIA METO
pemerust quddepeHInANTBHBIX YPAaBHCHUH

Konrponbnas padbora
3.

TectupoBanue —
HE3ABUCHUMBIH
roHTpoIbL LTOKO

3. IIIkaja oueHHMBAHUA

[Topsimok opraHu3alvy OIICHUBAHMS PE3YJIbTATOB OOyUEHUS B YHUBEPCHTETE PErJAMEHTHPYETCS OTHEIbHBIM JIOKAJIbHBIM HOPMATHBHBIM aKTOM —
«Cucrtema OLEHUBAHUS PE3yIbTaTOB 00yueHus: B TOMCKOM moiuTexHu4eckoM yHuBepcurere (Cucrema oneHUBaHUS )» (B IEHCTBYIOIIEH PeIaKilum).
Hcnonp3yercss OambHO-pEHTHHIOBAsI CUCTEMa OLIEHWBAHUS Pe3ysbTaToB oOydeHusi. MToromasi OmeHKa (TpaAWIMOHHAS W JIUTEPHAsl) MO BHUIAM
yueOHoO# nesitenbHOCTH (m3yuenme aucuumuinH, YUPC, HUPC, kypcoBoe NpPOEKTHPOBAHHUE, MPAKTHKH) OINpenessieTcs CyMMOW OaijioB 1o

pe3yJbTaTaM TEKYIIero KOHTPOJIS U IPOMEKYTOUHOU aTTecTanuu (MTOroBasi peHTHHroBas OlleHKa - MakcumyM 100 6ajios).

PacnpeneneHI/Ie OCHOBHBIX W AOOIIOJHUTECIIBHBIX OamioB 3a OLCHOYHBIE MCPONPUATHA TECKYLICIO KOHTPOJIA U HpOMe)KYTO‘{HOfI arrecraluu
YCTAHABJIHUBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCHUITIINHBI.

PGKOMGHHyeMaﬂ mMKaJjia JJisd OTACIBbHBIX OLCHOYHBIX MepOHpI/ISITI/Iﬁ BXOAHOI'O U TCKYLICTO KOHTPOJIA

% BBITOJTHEHUST CootBeTcTBHE
3aJaHUs TPa MIIIOHHOH OlleHKe Onpee.ieHue oueHKH

90%+100% «OTamaHO» OT1audHOE MOHNMAHKUE MPEIMETA, BCECTOPOHHUE 3HAHKS, OTJIMYHBIC YMCHHS M BIAICHHC OIIBITOM IIPAKTHYCCKOHN JICITEIFHOCTH,
HCOOXOIUMBIC PE3YITATH 00YUCHHUS C(HOPMHUPOBAHBI, HX KAUCCTBO OLCHCHO KOHMCCTBOM OAIIOB, OMH3KHM K MAKCHMATEHOMY

70% - 89% «Xopowmo» JlocTatouHO MOTHOE MOHUMAHHUE MIPEIMETA, XOPOIIHE 3HAHUS, YMCHHS H OIIBIT IIPAKTHYCCKOHN JCATEILHOCTH, HEOOXOAMMBIC PE3yIbTATHI
00y4cHUI C(hPOPMUPOBAHBI, KAUYECTBO HH OJHOTO M3 HUX HE OLECHCHO MHHUMAJILHBIM KOJHYECCTBOM OAIlIOB

55% - 69% «Y I0BIL» [TpuemieMoe TOHIMAHKE TPEAMETA, YAOBICTBOPUTEIBHBIC 3HAHMUS, YMCHHUS M OIIBIT MPAKTHUCCKOM ACATEILHOCTH, HEOOXOAUMBIC PE3YJIbTATHI
00y4eHUI C(HPOPMUPOBAHBI, KAUECTBO HEKOTOPBIX W3 HUX OLEHCHO MHHUMAJILHBIM KOJHYECCTBOM OAlIOB




| 0% - 54% | «Heymosm» PesynpraTsl 00yUeHHSI HE COOTBETCTBYIOT MHHHMAIIBHO JOCTATOYHBIM TPSOOBAHMSIM

ITkana nys OLEHOYHBIX MEPONPUATHI HK3aMEHA

% BBITOJTHEHUS DK3aMeH, CooTBeTrcTBHE
. . Onpej:[e.ne]—me OLCHKHN
3aJaHMI YK3aMeHa 0asL1 TPaJULIIOHHOM OLICHKe
90%+100% 18 +20 «OTamaHO» OT1audHOE MOHNMAHKUE MPEIMETA, BCECTOPOHHUE 3HAHKS, OTJIMYHBIC YMCHHS M BIAICHHC OIIBITOM IIPAKTHYCCKOHN JICITEIFHOCTH,
HCOOXOIUMBIC PE3YITATH 00YUCHHUS C(HOPMHUPOBAHBI, HX KAUCCTBO OLCHCHO KOHMCCTBOM OAIIOB, OMH3KHM K MAKCHMATEHOMY
70% - 89% 14 +17 «Xopowmo» JlocTatouHO MOTHOE MOHUMAHUE TIPEIMETA, XOPOIIHE 3HAHUS, YMCHHUS H OIIBIT PAKTUYECKOH ACATEIFHOCTH, HEOOXOTHMBIC

Pe3yIbTaTHl 00YUCHHA C(HOPMHUPOBAHBI, KAUYCCTBO HA OAHOTO M3 HUX HC OICHCHO MHHMMAJBHBIM KOJIHMUCCTBOM OAJIIOB

55% - 69% 11+13 «Y I0BIL» [TpuemireMoe TOHUMAHKE TPEAMETA, YAOBICTBOPUTEIBHBIC 3HAHIS, YMCHHUS | OIBIT MPAKTHUCCKOH ACATCILHOCTH, HEOOXOIUMBIC
[pe3yIbTaThl 00YUCHH COPMHUPOBAHBI, KAUECTBO HEKOTOPBIX U3 HUX OLCHCHO MHHIMATbHBIM KOJIMUECTBOM OAJIlIoB

0% - 54% 0+10 «Heymosm.» PesynbpraTsl 00yueHHI HE COOTBETCTBYFOT MHHHMAIIBHO JOCTATOYHBIM TPEOOBAHMSIM

4. llepeyeHb THUMOBBIX 3aAaHUH

O].le]-[O‘[H],Ie le/l]\’lepLI THIIOBBIX KOHTPOJ/IBHBIX 3a,z[aJ-[m“4

MePOIPHIITHS

1. KonTponbsnas

paboTta
BapuaHnt N2 1

KoHtponbHasa pabora no teme «[inddepeHumanbHble ypasHeHua 1 -ro nopagka»
1. OnpegenuTb TMN U HAUTK OBLMeE PeLLIeHUA AAHHBIX YPAaBHEHUM:

1. (y+ylnx)dx— (x—xy)dy =0.

. 2x 2x2
2. Y+ 2y: 5
I+x 1+ x

2
2, X 2. X

3. (xy +—2)dx+(x y——3)dy:O.
Y Y




O1nieHoOYHbIE
MepOonpHATHA

le/l]\’lepLI THIIOBBIX KOHTPOJ/IBHBIX 33,]13]-[]/]]7[

2. HaiiTu yacTHbIe pelieHHsl YPABHEHHUM:

4. xy'—y:xtg(zj, y1)=1.
x

5. eYdx=Q2y—xe")dy, y(-1)=0.

KoHTponbHas pabota no teme «AudpPepeHumnanbHbie ypaBHEHUA BbICLIEro NopAAKa U cuctembl Y »
) OnpegenuTb TMN U HAUTK OBLMeE PeLLIEHUA AAHHBIX YPAaBHEHUM:
1) y'=y+x.

X

” ’ e
2) y'-2y'+y=—.
x

IT) Pemuts 3anauy Kommu:
D "+ =0. yD)=1y@O=1

2) y'-y'=e"+2x. p(0)=1,'00)=1.

_
3) | dt x(0) = 1; p(0) = —1.
X

YucaoBble M PYHKINOHAJNbHBIE PSABI

L HccnenosaTh Ha CXOOUMOCTD PSABL




O1nieHoOYHbIE
MepOonpHATHA

le/l]\’lepLI THIIOBBIX KOHTPOJ/IBHBIX 33,]13]-[]/]]7[

& 1 2 (n+1)* = nl(n+1)!
51 a5 o) s
m=1n+1-cos” na =1 (n+2)°3" o (2m)
2(n-1Y o (=D'n” l) nt
3n+2 vl n o+ 5
II. HaiiTin mHTEpBAN CXOOMMOCTH psma, UCCIIENIOBATh PSAJ HA KOHIIAX HHTEPBAJIa;
0.1)"x*" 2 3% (n+3
y TOIE o) ST -
n=1 (x+5)
III. Paznoxuts B psig Teiiopa, B OKPECTHOCTH TOYKH Xo, PpyHKIHIO f(X):
1) y=Inx, x,=1 2) y=x?-sin5x, xo=0
7 1
) y=—— x5=0, 4) y=5= x3=-1
l+x—12¢% 0 I ™

Kontpoasnas padora Ne3 no teme «@YHKIHHA KOMILIEKCHOT O TIEPEMEHHOI0»
BAPHAHT Nel

Iv. a) Haiitu BCe 3HAUCHUS KOPHS: V-2 PeayabraT BBRIUHCICHUI MPESACTABUTH B aareOpantieckou gopme.

6) Mpeacrasuts B anreGpanueckoii popme: (—1—i)* .

. . 2
V. a) Haiiti ko3 HIMEHT pacTsHKEHUS B YTONI IIOBOPOTA B TOUKE Z, = 1 —7 mpH oTOOpakeHHH O = Z

*
6) [poBepuTh PYHKLMIO HA AHATUTHMHOCTE: © = (Z )* - Z.




O1nieHoOYHbIE
MepOonpHATHA

le/l]\’lepLI THIIOBBIX KOHTPOJ/IBHBIX 33,]13]-[]/]]7[

VL

VIL

VIIL.

1.

2.

3.

Haiitu anamuruaeckyio ¢yukumo f(z) = U + i) 10 M3BECTHOM ICHCTBUTENBHON 4YacTH W 3HaucHUO f(Z,):
Ux,y)=x"=3xy% f(i)=—i
Boraucants nHTETpaN: sz Im zdz , rae L - orpesok mpsamoii ot Touku z; = 0, 10 Touku z, =1-2i.

L

dz .

Boraucants nHTETpaN: Iﬁ .tae L I‘Z —2i ‘ =1.

72 (z-2i)

Koumponvnasa paboma Ne3 no meme «Komnnekcnote psaovt. Beruemovt»
BAPHAHT Nel
z
Paznoxures QyHKIMIO f ( z ) = B psix JIopaHa C UCHTPOM B Z() = 1 B xomee | z—1 |> 4.

(z—1)(z? +22z-3)
x, cos(in) +o° (z+i+1)"

Hatiti u mocTpounTts 0061aCTh CXOAUMOCTH PSA: 2 :

nm1(z+i+1)" po(2n+i)(4+3i)"

BBMHCIHTS CIEAYIOIMUE HHTETPATIBL

o0
zdz exp(l/z)+1 COS mxdx
—_— dz J.

B) 2

A) z 2 z
z-2=4€ Te |2[=2 —o X +4x+5

Konrpoasnas padora Ne3 mo teme «OnepanioHHoe NCIACICHIE.»
BAPHAHT Nel

1. Pemwnts mudydepeHIEAIBHOC ypaBHCHEE X'+3X = ¢ ', ecm x(O) =0.
2.  C momompro (popMyel JroaMest HAWTH PCIICHAHC YPABHCHHUS




O1nieHoOYHbIE
MepOonpHATHA

le/l]\’lepLI THIIOBBIX KOHTPOJ/IBHBIX 33,]13]-[]/]]7[

x'"'=arctgt,
VIOBJICTBOPSIOIIEE HAYATBHBIM YCIOBHAM x(O) =x' (O) =0.
x4y +2x =41 +1;
x(0)=y(0)=0.

3. Pemmrs cucTeMy ypaBHCHUHI 3,
yHx—y= EZ

U3,

IIpuMmep BapuaHTa UHAMBUAYAJIbHBIX 3aJTaHUMN.




O1nieHoOYHbIE
MepOonpHATHA

le/l]\’lepLI THIIOBBIX KOHTPOJ/IBHBIX 33,]13]-[]/]]7[

JuddeperunantHble YpaBHEHUs U CUCTEMbI

1. Haitru ofiue pelerus ypaBHeHuil nepsoro nopsjka

Py 1
Dy-Le—0n
z  sin(y/z)
2) y +ycosz = cosz.
3) o ty= /Y.
n e “dy dxo‘
T cos®y

5) (32® + 6zy?) dx + (62%y + 4y°) dy = 0.
6) 24y’ +4y—z)y' = L.

= 0.

2. HaitTi qacTHEe pelleHis YpaBHeHui

1) ViF+1dz =zydy, y(1) =0.
2) (z—y)de+(z+y)dy=0, y(l)=1.
3) zy -2y = 2t y(l)=0.
4) Y +ey=(1+z)e ™y, y(0) = 1.

3. Haitru pelenns ypassesuit BuiClLero nopsxa

’ (0)=0
1) 220y = % — 1. 2Ny =yer, Y| "
) 2ey'y" =y T =8 0y =1
;l]y”(’OS?I: 1. 4:. y”+y'=(’()s.l'.

, 2+ cos’z “w !
5)y' +y = — 6)y' +2% +y=ce +—

cos=r e

Ty +2 +y= (120 - 10)e™. 8) y' — 3y’ = 2sindz — cos3z.

9) y" — 4y +5y — 2y = (16 — 12z)e™". 10) y" +3y" + 24 = 1 — 2%,
)2y +2y +y =0, 12) 2* 4" — 6y = 121Inz.
13) & + 2& + 5z = —8¢ ™" sin2t, z(0) =2, #(0) = 6.
14) & — 6z + 25z = 9sindt — 24 cos 4L, z(0) =2, z(0)=-2.
4. Haittu pewesns JIMHeHBIX cHCTeM

1) { = -8z +4dy 9) ’ r = 6z + 5y z(0) =0

T
y=3z-dy y=-z+% ' y(0)=1
3) T =5r—2y 1 ]1’—()'1+l1y+'_’1
Tly=22+y "lg=—z+10y-1"




OreHouHbIe IIprmvephbI THIIOBBIX KOHTPOJILHBIX 32 aHIIT
MePOIPHIITHS

YucaoBble M PYHKINOHAJNbHBIE PSABI

1. HCCJ’IGI{OB&TB Ha CXOAUMOCTD 3HAKOIMOJOXKUTEIbHBIC PAABL:

2 @n-1)*
g ,721(5;42 +1)-/n 2 ztg \/2n+
2 (n)? w(n—ljn 1
3 4 b g
)HZ1 g )ngl pal B

2. UccnenoBath Ha CXOAUMOCTD 3HAKOYEPENYIOIHUECS PsIbL:

) ¥y V5n® +3n -1
) n, 2
) ey =Dy Sy 1n2"[1+i]
n=1 n=1
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3. Havitm MHTepPBaJIEl CXOIOVMMOCTHM CTEIIeHHEX PAIOB:

o 3 0
1) 27’”12 (x—8)" 2) 3 (-1)"n2¥ "
n=1 n=1

4. Pasnoxuts B psn Teitnopa no crenensm (X — Xxg) byHKuum:

1) y=%, X =2 2) y=(1+x)e*, x5=0
X" +4x+7
arctgy’ 3
3) y= 3 Xo=0, 4 y=In(x+2)" x5=1
5x

S. Hcnone3ys pasoskeHHE MOABIHTErPajbHONH (YHKUMH B CTENEHHOW psf, BBIYMCINTb HHTETPAbl C
TOYHOCTHIO HEe MeHee 0,01:

1/8 1
1) _fVl—x3 dx 2) _fsinx3dx
0

0

KomnyekcHblie ynciaa u GyHKIIUH

1. Maub! uncia z| = 23+ 2i, zp =2-6.

BrimoHUT AeiicTBUS B anreOpanyueckoit popme:
1
1) 3Z1+5Z2, 2) Zl'Z2, 3) i
22
2. JlaHbl uncna z; = 33+ 3i, zp=-1+4i, zz=2-4i.

ITocTpouTh YnCIa HA KOMIUIEKCHOM IJIOCKOCTH M NEPEBECTH B TPUTOHOMETPHUYECKYIO U TOKa3aTeNbHY0 (Gopmy
3anucy. BeImosHUTE yKa3aHHbBIE NEHCTBUS B IOKA3aTENbHON opMe, pe3ysbTaThl IPEACTABUTh B areOpandeckoi
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U B TIOKa3aTeNbHOU (opme.

1) ()% 2) 3z, 3) 23

Z2 + Z3
3. Manbruncna zy = —1—1, z, =2+3i.

Boerunciants 3HaUeHUS (PYHKIUIL:

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

PesynbraTe! mpencraBuTh B anredbpandeckoii Gopme.
4. OnpenenuTb U MOCTPOUTH HA KOMIUIEKCHOMN IJIOCKOCTH CeMEeNCTBA JIMHUMN, 3aJJaHHbIX YPAaBHEHUSMU:

D 2) | z|= Csin(arg ).
arg z

5. HaiiTi MOZy/ b M apIyMeHT IIpOH3BOHOMN hyrkmuu W= f(Z) B Touke z = Zp:
@ =+4he™,  z5=1+i
6. BpIunCIUTh UHTErPAJIBL:

dz
1) | ==, eoe L: |Z|:\/§, Rez>0 ¢;
17 { |

2) I (Rez+1Imz)dz, 20e L:.ompesox [0,1+2i].
(L)

7. BeI4ucnuTh, HCONIB3Ysl UHTErpaIbHyI0 hopmyny Korrm:




O].le]-[O‘[H],Ie le/l]\’lepLI THIIOBBIX KOHTPOJ/IBHBIX 3a,z[aJ-[m“4

MepOonpHATHA
o DYERCES
——=dz, eoe L:<2)|z+1|=1;
22(Z+1)2
(L) 3) | z[F2.

OnepauuoHHbIH METO
1. Haiiti u3o0pakeHus CleAyrommnx §yHKIUN:

eat _ ebt
1) f(6)=cos™. ) fO)=———
2. HatitTi opuruHans! QyHKIHHA 10 3aJaHHBIM H300pasKEHUSIM:
1 p2
D Fp)=——— D FP)=—F—
(p+1*(p+3) (P +)(p* +9)
3. Hatitu pemenne 3anaun Komm onepanoHHBIM METOIOM:
D) 2x"+5x"'=2cost, x(0)=0, x'(0)=0.
2) x"+6x =12, x(0)=0, x'(0)=0.

3)x"-4x'+3x = Se4t, x(0)=0, x'(0)=0.

4. Pemiuth ypaBHEHUS, UCNIONB3Ys popmyiy Jroamens:

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

S. HaiiTu pemeHue CUCTEM ONEPaLIMOHHBIM METOIOM:

x'=6x+2y x(0)=-1, 5 x'=4x-5y x(0)=3,
y'=2x+9y  y(0)=0. y'=x+2y  y0)=-1.
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MepOolpHATHA

Tectuposanue — | Bonpocsr:

HE3aBUCUMBIH 1. /laHBI KOMIUJIEKCHBIE YHCIIA
koHTposis [HOKO z,=142i n z,=3i

(PT5 u PT6)

(3mech z; U z, - KOMILIEKCHO COIPSDKEHHBIE YHMCIIA)

Y cTaHOBUTE COOTBETCTBUE
NEUCTBUE HAJ YUCIAMU;
1. 2z +3z,
2. z-z,
3. z-z,
z
4. 5.2
4
2
5. (z))
pe3yJbTaT NEUCTBUS HAJ YUCIaMU
3i—6
4i -3
2-5i
—6—3;i
6+ 3i

SNELND =

2. JlaHbI KOMIUIEKCHBIE YUCTIa
i
z, =2e*
S

—i—

z,=Te °
a) ['1aBHOE 3HaYeHNE apTyMEHTa MPOU3BENCHUS Z| * Zp paBHO

z
6) I'MaBHOE 3HAaUYEHUE apPryMeHTa OTHOILIEHUS —- PaBHO
z
2

(OtBeThI nath B rpagycax)
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3.YCTaHOBUTE COOTBETCTBHE
OyHKIUA
1. 2exp l+i5—7[j
6
2. 2exp l+l'2?ﬂ-j

T
3. 2exp| 1-i=
b 6}

4. 2exp l+i§}

3HAYCHUE (PYHKIINH

1. e(1++/3+1)

2. e(i—f3)
3. e(\3-i-1)
4. e(\3-i)
5.

4,

Haiitu k03 )ULIEHT pacTsKeHHs M Yroil IOBOPOTa B TOUKE Zg = I

nipu otobpakernu  f(z) = z+Inz

I1pu BBOnIE 3HATEHNA K 3HAYEHUs] KOPHEH KBAIPaTHBIX OKPYIJISTE A0

JECSITHIX.
3HaueHus yrija oBOpOTa BBOJUTH B rpaaycax

BBectu nBa yun(
k=
a =

S.

Beramcnute uHTErpan J‘ (Rez+Jmz)dz (L)-

(L apsiMasi JINHUS,
, Tme

z7=0 =z =1+2i
COIMHSIFOLLAS TOUKH u

BBectu nBa yun(
x =

y:
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OTBeT MoNy4YuTh B BHIAE KOMILIEKCHOTO uncna X + 1

JpoOHble 3HaYEeHUS BBOIUTH B BHJE HECOKPATHUMOI IpodH
4/9,-7/2

6.
Beraucnute unTerpan, ucnonssys Gopmyny Kormu 1. —x/2
dz 2. —m
§ > 3. 7wl/2
Iz+2i=22 T 4 4, —7i/2
' 5. -1/2
KonTyp 00X0IUTCs B OJIOKUTEIBHOM HATPABJICHHH.

7

Bribepure Bce PyHKINHU, KOTOPBIE MOTYT Int
CJTy’)KUTh OPUTUHAJIAMH

m O aow >
Q
3
Q
<

e
|
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Y cTaHOBUTE COOTBETCTBUE OPUTHMHAJIOB U 2 4 p
U300pakeHHI L F (p ) - + 2
p+3 p+4
A f(t)=2e" +4cos2t 5 3
_ 3t : 2. F(p) = + 2
B. f(¢t)=3e" +4sin2t p+3 p -4
C f(t)=2e"" +4sh2t 4 4
Ji=2e Tds 3. F(p)=——-—"
D. f(t)=4e”" —4ch2t p=> p -4
3 8
4. F(p)= +—
p-3 p +4
9.
Beibepute yCIOBHO CXOISINMHACS psiA, HCHOJNB3Ysl MPHU3HAK © ( l)n +1 2
JleiibHuLa 1.
n=l (3n+2)?
n=1
0 n+l
3, 3D
n=
4.y

10.
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1
Paznoxute QpyHKIIHIO f (X) - (1 n X)(X— 2) B psifi

MaknopeHa.

1

I, 1,
X) =X X=X+ ..
1. f(x) >¥ 735

1 1 3, 5
2. X)=—+—x+—x"+—x" +...
S (x) 2 4 8 16

1 1

3

3. f(x):_i"zx_é

X+
16

ix3 +...

11.

Wureppan (1;3) sBiseTcss MHTEPBAJIOM CXOAMMOCTH PSIOB

12.Y cranoBute COOTBETCTBHE

(dVHKLHS CYILIECTBEHHO 0C0o0ast TOUKa

Z

e

Z(1-z)

=00

1=
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ol 5
f(2)= m z=0
f(z)= sin(wj

z+4i
1

z=-4i

z—i

¢« 7=
(2> +1)(z-1) )

/(@)=

z=1
z=4i
Z=-i

13

1

OYHKIMIO W = — pa3IoKWId B OKPECTHOCTH TOUKH Zo = —i B CTCIICHHOH PsI
z
. ) \3
a,+a(z+i)+a,(z+i) +a,(z+1) +...
Yxaxkure K03 PUIIHCHTHI PA3IOKCHAS ao; A1) A2; a3
(7poOHBIE OTBETHI BBOAMTE OOBIKHOBCHHOH HECOKPATHMOU JPOOBE0 O3 TpoderioB, ecau KO3 duimeHT
MHHUMBIi, i — IEPBbIH MHOYKUTEb)

a=

az=

14.

16.Pemuts 3anauy Koy onepanuoHHbIM 2 ( _3 )
METOIOM x@)=-le —1)-

N Ly B o OrtBeT:
x"+3x'=e 7, x(0)=0, x'(0)=-1

15.
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Bribepure cxonsmuiics psiz, HCIONB3ys MPU3HAK CPABHEHUS

1. !
n=1 n+2
D L
‘ nzl%'\/i’l-i'z
X 1
3%
n:1(n2+3)-«/n+2
£ 1
4.

161/13 ypaBHeHI/Iﬁ BBICHICTO ITOPAAKA BbI6paTb YpaBHCHU:A, AOITYCKAOIMNUEC IMOHUKCHUC MOPAAKA ¢ MOMOINbBIO 3aMCHBI

V'=p(y)y'=p,p

"o o=

2. 2" 2"y =(yy
3.y 2y+y=e”
4. y™sin®x =sin2x

5.

"+ 25y =
Y Y sin’ 5x

17. Yacrroe pemerue V * meognopommoro muueiinoro
VpaBHEHUA

X
W3y 2y=x-e

HMECT BHI

1. y>“=(Ax+B)-ex-x2
2. y*=(Ax+B)-e* -x
3. y>"=(Ax+B)-ezx-x2
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4. y*=Ax-e*

Huddepenunpona
HHBIHN 3a4eT

N =

[Ipumeps! 3anannii Ha nud.3ader (IK3aMeH)

3aderHbii (JK3aMeHALlHOHHBIH) OuJjer 1

Cemectp 3

Crenennble psinbl. Teopema Abens. HaxoxkneHrne nHTepBaia CXOIUMOCTH CTENIEHHOTO psia.
IIpeoGpazosanue Jlamtaca. OpuruHansl 1 n300paxkenus. OCHOBHBIE CBOMICTBA ONEPALIMOHHOTO METOA

Pemmts 3anauy Komm y'—% = 4x*, y()=1
(1+x*)y"+y'=0

Pemute ypaBHeHHE

X 1
HccnenoBath Ha CXOAMMOCTD YHCIIOBOI Psiz > (-1)"

=l n+5)InQ2n+5)
0 9}’1

OmnpenenuTh HHTEPBA CXOMMMOCTH dyHKIHOHATbHOTO pita Y, (—1)' ——————.
n=1 5". (X - 2)”

Paznoxuts B pan Jlopana gynkimio f (Z) = (Z - 3)2 e_l/z

Boruncnants ln(—\/§ +1 )2

4
IO CTCIICHAM

Haiiti koo duimenT pacTspkeHust IUIOCKOCTH Z = X + iy B Touke Zz, = 2i —3 npu ortobpaxeHHn

f(z)=(7i +2)In(22)
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o . . _ 2z+3i
8. Haiiru yros noBopora IOCKOCTH Z = X + [} B Touke Z, = | mpu orobpaxennn f(z)= o4
iz +

9. Hz006pa3utk 0065acThb, 3aJaHHYIO HEPABEHCTBAMH
|z—i|£3, |z+1]21, Srx/6b<argz<5x/4.

iz

e
10. Bpruucnure uHTErpan m —3dZ
|z4+2/=1,5 (z+7)

11. Haiitu uzobpaxenue nyist QyHKIMH f(&)=t-ch3t-sin2¢

TeopeTnueckue BONPOCHL JUlsl TOAroTOBKU K audd.3aueTy (DK3aMeHy)

JAunddepenunansHbie ypaBHEHHS H CHCTEMBI

Kakue oObikHOBeHHBIC auddepeHInanbHbIC VYPAaBHCHUS IICPBOrO MOPSIKA HA3BIBAKOTCS VPABHCHHSIMH C
PasaenEHHBIMH U ¢ pa3aeisomuMucs nepeMenasivu’? Kak onun pemarorcs?

Kaxue obOpixkHOBeHHBIC AnG(epeHIMAanbHbIC YPABHECHH TEPBOrO MOPSAKA HasbiBaroTCs oxHopoaneiMu’? Kax onun
pematorcs?

Kakue oOsikHOBeHHBIC nuddepeHUnanbHbIC YPAaBHCHHS TIEPBOro MOpsiaKa HasbBaroTCs muHeiHbIMU? [lepeuncmre
METO/bI PCLICHHSI

Kak pemaercsa ypasuenne bepayman?

Kakue oObikHOBeHHBIC An(D(EpCHUHATBHBIC YPABHCHHUS MCPBOrO MOPSIKA HA3BIBAIOTCS VPABHCHHSIMH B IIOTHBIX
muddepennnanax? Kak onu pemarorcs?

UYro Taxoe 3amaua Komn s 0ObikHOBEHHBIX A depeHIMATBHBIX VpaBHCHUH BeicuX nopsakos? Koraa ona nmeer
SAMHCTBEHHOC PCIICHUE

[Nepeuncante OCHOBHBIC THITBI OOBIKHOBCHHBIX AH(PHCPCHIMAIBHBIX YPABHCHUH BBICIIHX MOPSAKOB, JOMYCKAOLINX
MOHIDKCHUE TIOPSIAKA.

Haiite onpenencaue nuHerHoro anddepeHuaipabiec YpaBHEHHS N - ro nopsaaka. IlepeunciuTe OCHOBHEIE CBOHCTBA
YACTHBIX PCLICHHH OJHOPOAHOTO YPABHCHHUSL.

Chopmynupyiite TeOpeMbl O BPOHCKUAHE.

Chopmymupyiite TeOpeMy O CTIPYKTYpE OOMIEr0 PELICHHS HEOAHOPOAHOTO JHHECHHOrO auddepeHIHaTbHbIC
ypaBHCHHS

B uem coctout merox Jlarpamka OTBICKaHHSI YACTHOTO PELICHUS HEOTHOPOAHOTO TUHEHHOro muddepeHIHATbHbIC
VpaBHEHHSA?

Cxema moctpocHust QYHIAMEHTAIBHON CHCTEMbI PEIICHUH OZHOPOAHOIO TUHECHHOro auddhepeHIHATBHBIC YPABHCHHUS
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€ TIOCTOSIHHBIMH KO3 (pHULIMEHTAMU
[lepeuncnanre METOABI OTEICKAHUS YACTHBIX PELICHUH HEOAHOPOIHOro JHHEHHOro auddepeHIHaNbHEIC YPABHEHUS C
MOCTOSIHHBIMU KO3 GUIHCHTAMEI
Haiite ompeacncHHE HOPMATBHOH CHCTEMBI OOBIKHOBEHHBIX AW (epeHIMANbHBIX VPaBHEHHH N-TO TMOPSAKA.
Chopmymupyiite 3aaaay Komu ajist Takoi CHCTEMBI,
Uznoxxure METOAB HCKIIOYCHHS H XapPaKTCPUCTHUYCCKOTO YPABHECHHUS OTBICKAHHS OOIIECTO PELICHHUS
CHUCTEMBI JINHEHHBIX OXHOPOAHBIX YPABHCHHH € IOCTOSHHBIMU KO3 () (PUILIMCHTAMH.

Yucaosble H PpyHKIHOHANBHBIE psAbL. Psapl @ypbe
[TonsaTtue uncaoBoro paga, ero cyMmel. HeoOXoaNMEIN IPU3HAK CXOAMMOCTH.
CBoiicTBa CXOAALIUXCS PSIIOB.
CpaBHHTETBHBIH MPU3HAK CXOXUMOCTH 3HAKOMIONOKHUTEIBHEIX PAAOB. JTATOHHBIC PSIbL.
IMpuznak M'anambepa. s kakux BUAOB YHCIOBBIX P10B OH 3 dexTuneH?
Paguxaneneiii mpuznak Komm. s KakuX BUJOB YHCIOBBIX PSJIOB OH NPUMEHSCTCS?
Wurerpansreiii npuszHak Komm-MaknopeHa. B kakux ciaydasx ero ciaeayer NpUMEHSTh?
[Tpusznak JlelibHuIa cXOOUMOCTH 3HAKOUEpeayIOmUXcs psaaoB. Kak mpoBoauTcs OLEHKA CYMMBI M OCTATKa TAKOTO
paza? [onarue aGCOMOTHON U VCIOBHON CXOAUMOCTH.
[Tonsatue $HyHKUHUOHATHHOTO psiAa U 00IACTH €ro cXoAuMOocTH. PaBHOMepHas u abcomtotHas cxoaumocts? CBoiicTBa
PaBHOMEPHO U a0COMIOTHO CXOAALIUXCS PSIOB.
IMonstue crenennoro psaa. Teopema AGems.
HuTepsan u paguyc cXOANMOCTH CTEHCHHOTO psiaa. CrocoObl HAXOMKACHHS HHTCPBAIOB CXOTUMOCTH.
Psaner Tefinopa u Maxknopena s maHHOW (yHkimu. YcaoBus pasiaoxenus ¢yHkumu B psg Teimopa. Cxema
moctpoeHus psga Teiaopa (MaknopeHa).
Paaer MaxiopeHa It HEKOTOPBIX 3JCMEHTApHBIX (PYHKLUM, HHTCPBAIBI HX CXOANMOCTH. Mcnonp30BaHHE TOTOBBIX
Pa3NOKCHUN AN MOMYYCHHUS pasiaokeHus B psax MakiopeHa Oomee crnoxHbix (yHKunid. [IpuveHeHHe CTENEHHBIX
PAIOB B MPHOIMKCHHBIX BBIYHCICHHUSX.
[Tonarue TtpuroHomerpuueckoro psaga. Popmymer Dypee ana Haxoxnaenus koddduumentroB paza (pyHxms

MEPUOANYECKAA U 3aJaHHas HA HHTEPBAIIS [—TE; TE] ).

Teopema qupuxie 06 yenoBusax pasnokenus GpyHkumu B psax Oypee.
dopmynbr Dypbe AT YETHBIX U HEUCTHBIX (DYHKITHH.

Dopmynsl Dypre 11 ciyyas pazaokeHus (PYHKIMHU, 3aJaHHOH B IPOU3BOIBHOM HHTCPBAJIC [—l R / ] .

Paznoxenue B psag @ypre Henepuoandeckux (PyHKLIHH.
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Komniiexchbie unciaa u ¢pynxkuuun. Teopust BbrueTon
TToHATHE KOMITITEKCHOTO YHCTIA, €r0 ACHCTBUTEIPHON H MHUMOU YaCTH.
AnreOpandeckast (dopma 3alMCH KOMIUIGKCHOTO 4ducia. Kakue KOMILICKCHBIC YHCIA HA3BIBAKOTCS PaBHBIMHU,
KOMILJIEKCHO - CONPSIKCHHBIMU ?
Apudmernueckue ASHCTBHS HaJ KOMIUICKCHBIMHU YUCIIAMH, 3aIHCAHHBIME B anrebpandeckoil gopme.
I'eomeTpuueckoe MPEACTABICHUE KOMIUICKCHOTO YHCHIA, KOMIUIGKCHAs IUIOCKOCTb. MoAyme W apryMEHT
KOMITJICKCHOTO YHCTIA.
TpuHOHOMETpHUECCKAs W MOKazarenbHas (opma 3amicu KoMIuiekcHeIx uucen. Ilepexox w3 oxHoli dopmsl 3anvcu
KOMILIEKCHOI'O YHC/a K APYTOH.
Bo3BeaeHue B cTeneHb U H3BICUCHUE KOPHS U3 KOMILIEKCHOrO yucia. ®opmyrsr Myaspa.
[Tonsarue PpyHkuHMH KOMIUTEKCHOTO iepeMeHHoro. [Ipeaen u HenpepbIBHOCT PYHKIMH.
[TokazarenpHas, norapudmudeckas, TPUTOHOMETPHUCCKHE, THOCPOOIMUECKHE M OOpPATHBIE TPUTOHOMETPHUCCKHE
()YHKLUH KOMITJICKCHOTO MIEPEMEHHOTO.
Huddepenuupopanne QyHKIHHA KOMIUIEKCHOTO riepeMeHHoro. Y cnopus Komu-Pumvana.
ConpspkeHHbBIE TAPMOHHYECKHUE PYHKLIUH.
[Tonsarue anamuTraeckod (PYHKIMH KOMIUIEKCHOTO HEpeMEHHOro B obnactu. HeobxoauMelie 1 1OCTATOUHBIC VCIOBUS
AHATUTHIHOCTH.
I'eomeTpuuecknii cMBICT MOAYIS U apPIYMEHTA NPOU3BOIHON (PYHKIIUH KOMILICKCHOT'O MEPEMEHHOTO.
[TonsaTtue nHTErpana ot GYHKINUU KOMILIEKCHOT'O MIEPEMEHHOT'O M €r0 OCHOBHBIC CBOMCTBA. BhIUKCICHIEC HHTETPAIOB.
Wurerpansnas reopema Komu. Marerpanenas Gopmyna Ko u ee cneacTsust.
Uucnossle B (YHKLIHOHATIBHBIC PSIbI ¢ KOMILICKCHBIMH YWICHAMH.
Crencunsie psapl. Teopema AGens. Psag Tetinopa. Teopema o pasznoxkeHnn aHaTuTHICCKOH ¢yHKumu B psia Tetnopa.
Panpr Jlopana, onpenencuue. Teopema Jlopana o pasnoKeHUH aHATUTHUYSCKOM GyHKIUM B Konble B psax. [lonstue
AHATUTHYCCKOTO MPOAOIIKCHUSL.
Ocobbic Toukn 1 uX Ki1accudukanysa. Berder GyHKUMN B H30MHPOBAHHON 0CO00H Touke. QOpPMYIBI A1 BEIYUCICHUS
BBIUCTOB.
OcHOBHas TCOpEMa O BBIUCTAX.
[TpumMeHEHNE BHIYETOB K BEIYHCICHUIO ONPEACTEHHBIX HHTCIPAIOB

OnepaunoHHbIii MeTOA
Haiite onpeacenenue mpeodpasosanus Jlanmaca. Kakas dyHkums Moxer ciayxuTh opuruHasoMm? YUTo Ha3bIBacTCA
n3o0paxeHueM ¢pyvakumn no Jlammaccy?
3anumute Tabauuy H300paXKeHUH Hanboee YacTo UCIOIb3YEMBIX 3NIEMEHTAPHBIX (DYHKLHH.
ChopmyaupyiiTe U 3aMUIIATe CBOWCTBO MHHCHHOCTH. Kak OHO HCMOMB3yeTcs Ui HAXOKIACHHS H300PaKCHUS IO
opurHHaIYy U Ha000poT?




O1nieHoOYHbIE
MepOonpHATHA

le/l]\’lepLI THIIOBBIX KOHTPOJ/IBHBIX 33,]13]-[]/]]7[

Chopmymupyiite u 3amummte cBoicTBa audhepeHumrpoBanus n300pakeHus u opuruHama. Kak OHU HCIOMB3YIOTCS
JUTSL HAXOKACHHUS U300PaKCHUS 110 OPUTHHATY B HA000pOoT?

Chopmynupyiite n 3anumuTe CBOMCTBA MHTCIPHPOBAHMS M300paXKCHU U opuruHama. Kak OHH HCTOMB3YIOTCS IS
HAXOXKACHHUS H300PAKSHUS 0 OPUTHHALY U HA000POT?

ChopMmynupyiite ¥ 3anmumuTe CBOWCTBA 3amas3fblBAHUS W CMCHICHMA. Kak OHM WCMOMB3YIOTCA Ui HAXOMKICHHUS
M300pakeHUs 10 OPUTHHATY U Ha00opoT?

Haiite nousitue cBeptku dyukiuil. Kak sanuceiBacres nzodpaxenue ceptku? Kak MOXXHO UCMONB30BaTh HOpMyIy
CBEPTKH IS, HAXOXKICHHUS H300PAKCHHUS [0 OPUTHHATY U HA000pOT?

Hznoxure cxemMy HAXOXKACHHWS HYACTHOTO PCIICHYS JHHCHHBIX MuPECPCHIHANBHBIX YPABHCHHH OMECPAIMOHHBIM
METOIOM.

Wznoxure CcXeMy HaAXOKACHUS UYACTHOTO PCINCHHWS CHCTEM JIMHCHHBIX — Au((HCPEHIMATBHBIX  yPaBHCHHIMA
OTICPAITHOHHBIM METOIOM.

3anumute U noscaute popmyny droamemns.

INonsrue gynkuuit Xapucaiiga (MN-¢yukmust) u Hupaka (O -bynxums).

S. MeToanueckHe yKa3aHHs MO Npoueaype OLeHUBAHUS

O].le]-[O‘[H],Ie MepOonpuATHA

Hpouej];y Pa MPoOBeIeHU A OLICHOTHOI'O MEPOITPUATHA U HeOﬁXOI[I/IM],Ie MeToAu'eCKHe YRasaHUuA

1.

KonTponbHas pabora

B cemectpe CTymeHTB BBINOMHAIOT 5 KOHTPONBHBEIX padboT, COACPIKAHHE KOTOPBHIX OXBATHIBACT BCE Pa3aCIIbl
mucuurnHel.  KakaoMy CTyAeHTy Bblaaercss cBoW BapuaHT. KoHTponmbHBIE paOOTHl MPOBOAATCSA B HaCHl
MPAKTHICCKUX 3aHATHH. 3a KaKAYI0 KOHTPOJBHYIO PabOTy MaKCHMANbHBIA Oalii OMPEACTSICTCS B COOTBETCTBUE C
PEUTHHI-INIAHOM JHUCLUTIIUHBL.

Kpurepun onenku 3aqanus:

bamniel 32 KOHTPONBHYIO paboTy MOMYYAIOTCS YMHOXKEHHEM MaKCHMAIBHOTO OaJlia, MPEAyCMOTPEHHOTO 32 HEE B
COOTBETCTBHE C PEHTHHT - INITAHOM, HA JOJIIO BEPHO BHITIOTHEHHBIX 33JaHUH.

V3

B cemectpe cryaentst Beimoaasor 5 MJ13 mo Bcem pazaenaM mporpaMMbl TUCHUILTHHBL. Y Ka)I0TO CTYACHTA B
rpynmne cBoit BapuanT M3, HoMep BapuaHTa COOTBETCTBYET MOPSAKOBOMY HOMEPY CTYICHTA B CIIUCOYHOM COCTABE
TPYIIIbL.

N]I3 pa3MmeineHsl B 3ICKTPOHHOM KYPCE O AUCLIUILIHHS.

Perienue kaxaoro 3aaaHus JOKHO ObITh TOAPOOHBIM, ¢ BKIOYCHHUEM MPOMEKYTOUHBIX PACUETOB, PACCYKIACHUM,
NOSCHCHUIA, ¢ YKA3AHUEM MCTIOb30BAHHBIX METO0B U (opmyit. 3aJaHIE BBICHLIAETCS] OTACNBHBIM (hailioM,
ykazpiBaercss ®HUO, rpymnma.




O].le]-[O‘[H],Ie MepOonpUATHAH

Hpouej];y Pa NMpoBEeICeHHA OLICHOTHOI'O MEPOITPUATHH U HeOﬁXOI[I/IM],Ie MeToau'ieCKHe YRasaHUud

Kpurepuu ouennpanus
3amaHue CYUTACTCS 3aYTCHHBIM, €CITH BHIIIONHCHO OONee MOIOBUHEI 3a1aHUH
Ecnu 3amanue He 3auTeHO, paboTa BO3BPAIIACTCS CTYACHTY HA I0PAbOTKY.

CTyaeHTBI MOT'YT UCIPAB/ISTh HCBEPHO PCIICHHBIC 33JaHU U CAABATh HA MOBTOPHYIO MpoBepKy. [Ipenoxasarenp
MOKET YYECTh UCHPABICHUS U J00ABUTH Oa/IIbl K IPEABLAYIINUM

TecTupoBaHue — HE3aBUCUMBII
koHTpojbs LHOKO

B cemectpe crymentel mpoxomat msa pyoOexHbeix TectupoBaHus (PT5 u PT6) Bo Bpems koH(epeHU-HEACTH B
CEPEAUHE W KOHIC TEKYILIETO CEMECTpa COoryiacHo pacnucanuio. PyOexHoe tectuposanue (PT) mpoBogutcst B
koMIbloTepHOU (hopme B on-line pexxume. [IpomomxkurensHocTh TecTrpoBanusd — 90 muHyT 63 mepepriBa. Otcuér
BPEMCHHM HAYMHACTCS C MOMCHTA BXOJa CTyAcHTa B TecT. MHCTpYKTaX, MPEALICCTBVIOIIUI TECTUPOBAHUIO, HE
BXOAWT B YKazaHHoe BpeMs. CTYICHT MOXKET 3aKOHYNTH BHIIONHCHHE TecTta 10 HCTECUCHHUS OTBEASHHOTO BPCMCHH.
PT HaneneHo Ha HE3aBUCHMYIO OOBEKTHBHYIO OLICHKY 3HAHHM, YMCHHH M BIAJACHHH, MONYYCHHBIX CTYICHTAMH 32
OTIPEIECTCHHBIHN MPOMEKYTOK OOYICHUSI.

Kaxapiii BapuaHT Onieta MOASTHPYETCS KOMITBIOTEPOM IO 3aJaHHBIM Pa3fciiaM XUMHH U coaepkut 20 3a1aHui.
CTyICHTH BHOCAT OTBETHI B KOMIIBIOTCP, HO BCE PCLICHHS W TOSCHECHUA MpoBoAaT Ha Oymare. [lo oxoHuanun
TCCTUPOBAHHS TMPEMOJABATENIO BBIIACTCS MaTpula OTBETOB W CYMMapHBIH pedtmHr 3a Ttect. OOcyxacHHE
PE3VIBTATOB TCCTHPOBAHUS MPOBOIUTCS HA KOHCYIIBTALIHH.

Kpurepun oneHKH 01HOr0 3a5aHHA:

® 33 KOKIOC MPABUJIBHO BHIMIOIHEHHOC 33JaHUE BBICTABIACTCS | TecTOBBIN Oamn;

® 33 HCIPABUJIBHO BBHIITOJHCHHOE WM HEBBIMIOTHEHHOE 3a4aHUE BbicTaBsercs () Ganios;

e g 3aJaHUU ¢ BHIOOPOM HECKONBKUX MPABUJIBHBIX OTBETOB, 33JaHUH HA COOTBETCTBUE U YCTAHOBIICHHE
MOCTACAOBATCABHOCTH MIPCAYCMOTPEHO YACTUYHOC OLICHUBAHUC.

MaxkcumanbHbIH cyMMapHbIi TecToBbIi Oamt 3a kaxaoe PT cocrasmser 15 6annos.

3a 2 memenmu mo PT cTymeHTBI MOryT O3HAKOMHTCS € JCMOHCTPALIHOHHBIM BapHAHTOM OWIIETa, KOTOPHIN
pacmonaraercs Ha caite http://exam.tpuru B pazgene «MeponpuATHS», M MOXKET OBITh BBIITOTHCH KayKAbIM
CTYZACHTOM HCOTPAHHYICHHOEC YHCTIO Pas.

Jna cmyodeumos, ne npoweowux PT 6 nepuod npoeedenusi mecmuposanus NO YEAXHCUMEIbHON npudume,
MPeOYCMOMPEHA 603MOUCHOCHIL MECHUPOBAHUS 8 PE3ePEHbITl OeHb, KOMOPbLII HAZHAYAEMCS CPA3Y NOCe KOH(pepeHYy-
Heoen.

Ipu pesynomame pybdesicnHozo mecmupoganus 6 0aii06 u meuee, 00yHAUWUMCE NPedOCmAasiiemes 6 nepuoo
mekyueti NpoMeXHCymouHOl ammecmayiu 603MOHCHOCMb noemopro npotimu PT' 6 pezepenviii Oenn, coenacosanmviil




O].le]-[O‘[H],Ie MepOonpUATHAH

Hpouej];y Pa NMpoBEeICeHHA OLICHOTHOI'O MEPOITPUATHH U HeOﬁXOI[I/IM],Ie MeToau'ieCKHe YRasaHUud

¢ bropo pacnucanuii TI1V.

DK3aMeH.

OK3aMeH OCYLIECTBIISIETCA B COOTBETCTBUM C [Io10:k€HNeM O MPOBEACHUH TEKYIEro KOHTPOJIS U
npoMexxyTouHoi atrectauuu TIIY Ha sk3amene cTyaeHTY BBLAAIOTCS GUIICTHI, BKITIOYAIOIINC TCOPCTUUCCKHC
BOIIPOCHI U MpakTuueckue 3aaanus. [lpenogasarens, nposepus paboTy, B X0A€ YCTHON OECEABI CO CTYICHTOM MOXKET
3a7aBaTh BOIPOCH! TI0 CAMOMY OHIIETY, a TAKKE AOMOIHHUTEIBHBIEC BOIPOCH! 110 TEOPUH U NMPAKTHKE. B nTore cryaeHt
HaOHpaeT HTOrOBEIN OaIT 32 3K3aMeH, MakcuMaabHO 20 6amnos. OneHka 32 JUCHUIUTHHY GOPMUPYETCS KaK UTOroBast
3a paboTy B CEMECTPE U 3K3aMEH B COOTBETCTBUEC C ITPUHSITON LIKATOH OLICHUBAHHUSL.

CTy,Z[GHTbI, HC CAaBIIHC DK3aMCH B CCCCHOHHBIHI nepuoa, MOoryT nepecaaThb €ro B ICPUOAbI IMKBUAAITUN
3aJ0/KEHHOCTEN B COOTBETCTBUE C ACUCTBYIOLIEH MTPOLIEAYPOH.

B cootBercTBum ¢ npukasamu ot 25.07.2018 r. NeS8/ox OO yTBEp:KISHUH W BBEICHUU B ACHCTBHE
«CucTeMbl OLICHNBAHUS PE3yIbTaTOB 00y4eHUsI B TOMCKOM MOJUTEXHUYECKOM YHUBepcuTeTe» u Ne59/ox
OO0 yTBep:KISHUH W BBEICHUU B AeHCTBUE HOBOM penakunu «I10J103keHUsT O MPOBENEHUH TEKYIIETrO
KOHTPOJISI I TPOMEKYTOUHOM aTTectaimu B TITY» sx3aMeH no ¢pusuke nmpoBoAUTCS B YCTHOH popme.
CtyneHTy BbIIaeTCs SK3aMEHAIMOHHBIN OUJIeT, COMep KAl TEOPETUIECKHE BOMPOCHI, KAUECTBEHHBIC U
KOJIMUeCTBEHHbBIC 3anaun. Kaxnblii Bonpoc Ouiera oleHuBaThes OamioM (Bcero no owmety 20 6amios).
DK3aMeH MPOXOIUT B YCTHOU hopme.

CornacHo 1IKajbl OLIEHUBAHMSI PE3YJIbTATOB

18-20 6anioB (OTIUYHO) - BCECTOPOHHKE 3HAHHS, OTIMYHBIC YMEHHS H BIAJCHHE OMBITOM TIPAKTHYECKOH JEATETHOCTH,
HEOOXOAMMBIE PE3YIIbTAThI 00YUCHI COPMUPOBAHDI,

14-17 6annoB (XOpOIIO) - AOCTATOYHO IOJHOE TIOHUMAHUE MTPEAMETA, XOPOIINE 3HAHUS, YMEHHS U OTBIT MPAKTHICCKON
JIeITEIFHOCTH, HEOOXOAMMBIE PE3YIbTAThl 00YUCHIA COPMUPOBAHDI,

11-13 6anioB (YOOBIETBOPUTENIBHO) - MIPHEMIEMOE MOHMMAHKE TPEIMETA, YIOBICTBOPHTEIbHBIC 3HAHMS, YMEHHS U
OTIBIT TIPAKTHYECKOH ISATEIbHOCTH, HEOOXOIHMbIE PE3YIbTAThI 00YUCHH CHOPMHPOBAHBI,

0-10 GansyoB (HEYIOBJIETBOPUTENBHO ) - PE3yIBTAThI 0OYUECHHS HE COOTBETCTBYFOT MHHUMAJTBHO IOCTATOMHBIM
TPCOOBAHMSAM.

PesynbTaThl MpOMeEKyTOUHOH aTTecTanui OGOPMIISTIOTCS BEOMOCTBIO U BHOCSITCS B 3aU€THYIO KHIKKY

ofyuaromerocs.




KAJIEHJIAPHBIN PEVTUHT -TIIJIAH JUCHATLINHBI
2019/2020_y4e0OHblii rog

OLIEHKM JucrmromHa Jexapm 48 U,
MATEMATHKA 3 TTpa, st
«OTHUHO» A 90 - 100 GarmioB - 48 ==
JIab. zarstmmst YAC.
B 80— 89 Gamo TI0 HaITPAJICHUSIM: Beero ayz, paora 9% vac.
01.03.02 [TpuxmagHas MATCMATHKA B HHOOPMATHKA
09.03.01 MudopmaTnka 1 BEMHCIUTEIFHAS TEXHAKA
09.03.04 IIporpaMMHasa HHKCHEPHA
11.03.04 D1eKTPOHHKA M HAHOIJICKTPOHUKA
12.03.01 ITpubopocTpocHHUe
«Xoporrio» C 70 —79 GarroB 12.03.02 OnroTexHUKA crC 120 YAC.
12.03.04 buoTeXHUYECKHE CUCTEMBI U TEXHOJIOTHH
13.03.01 TermosHepreTHKa 1 TEINIOTEXHAUKA
13.03.02 DneKTpO3HEPIETHKA U 3ICKTPOTEXHUKA
14.03.02 SnepHas (u3HKA M TEXHOIOTHH
21.03.01 Hegrerazosoe aemo
D 65 — 69 Garmo 216 e
«Y JIOBILY HTOIo
E 55 — 64 GarroB 6 36
3aureHo P 55 -100 GarmioB
Heynosretsopurensao / ¥ 0- 54 Gamion
HE3aYTCHO

Pe3yansTarsl 00y4eHHsI IO JUCIUTLINHE:

ILiaHupyeMbie pe3y IbTATbI 05yUeHHs 110 IMCIUIUTIHe!

Kox Hammenosanume
P/1 Brageer
METOJaMH pelieHHUs OOBIKHOBEHHBIX UM (DepeHITHATIbHBIX YPABHEHHUIM 1-I'0 U BBICIIETO IMOPSIKOB U cHCTeM UG depeHIUaTBHBIX
YpaBHCHUH;

METOAAMH HCCIICHOBAHUS CXOOUMOCTH PsAOB, Pa3JIOKEHUL (byHKI.IPII)‘I B CTCIICHHBIC U TPUTOHOMETPHUUYCCKUE pPANABL, METOHaAMHU
Z[I/I(I)q)epeHLII/IaJ'ILHOFO WU HHTCIrpajJIbHOT'O HUCUHUCIICHUS (byHKI.IPII:I KOMIUIEKCHOT'O IIEPEMEHHOI0; OCHOBHLIMHU IPHUJIOKCHUAMU TEOPHUHU
BBIYUCTOR; METOJAMHU OECPAITUHOHHOT'O UCUUCIICHHUS PEIICHIA OObIKHOBEHHBIX Z[I/I(I)q)epeHLII/IaIILH])IX ypaBHeHI/Iﬁ 1 UX CUCTEM

P/12 VYmeer

OIPENICNIAThH THII, HAXOAUTH OOIIee M YacTHOS penieHue Mu((epeHIHAIbHBIX YPABHSHUH U CHCTEM JIMHCHHBIX MU EpeHIUATbHBIX
YPaBHEHHH € HMOCTOSIHHBIMH KO3 HUIIHESHTAMHU, MCCIICTOBATh HA CXOAMMOCTh YHCIIOBBIC DSJIbI, HAXOJMUTh HHTCPBAJBI CXOTUMOCTH
CTEICHHBIX PsIOB; pasjarath QGyHkiwu B psiq Teitopa u Oyphe; BBIMOIHATH NSHCTBUA ¢ KOMIUICKCHBIMHM YHCIAMH U (DYHKIMAMY,

1 PesynbTaThl 06yyeHNa 6onee AeTaAN3MPOBAHO NPeACTaBAAOT MHANMKATOPbI LOCTUKEHUS KOMMNETEHUMM Kak dopmupyemble 3HaHUSA, YMEHMWS M OMbIT (HaBbIKK), KOHKPETHbIe AelCTBMS, BbIMOJHAEMbIE
obyyaroLmmcest, Nocae YCNelwHOro 0CBOEHNUS ANCUMMINHDBI (B COOTBETCTBUMKM ¢ MaTpuueit KomneTeHuuin OOMM)




nuddepeHIIpoBaTh K HHTETPAPOBATh PYHKINH KOMIUIEKCHOTO IIepeMeHHOTO; pa3iaraTh ¢GyHKIHH B psift JlopaHa; IPHAMEHSTh TEOPHIO
BBIYETOB JJI1 HAXOXK/ISHHS HHTeT paJioB; HAXOAUTH H300paXkeHHe [0 OPUTHHATY H OpHTHHAT II0 H300paskeHHIO;
pemats 3aj1auy Kommu muist tuddepeHnHaIbHEIX ypaBHEHHH H CHCTEM ¢ IIOMOIIIBIO ONIePAIHOHHOT O HCUH CIICHHS

PII3

3HaeT

knaccuukanuio AuddepeHIHAIBHBIX YPABHSHUH, OCHOBHBIC METO/IbI pelieHus UG GepeHIUAIBHBIX YPABHCHUM IEPBOTO W BBHICIIMX
MOPSZIKOB U cHucTeM AU (hepeHITHATILHBIX YPABHEHUIA,

OCHOBHBIC MOHSITHS TSOPHUH YHCIIOBBIX U (QYHKIIMOHAIIBHBIX PsioB; psapl Teitnopa, Makiopena, @ypbe; MOHATHS KOMIUICKCHBIX THCE,
OCHOBHBIX (DYHKITHI KOMIIJICKCHOTO IIEPEMEHHOTO U UX CBOMCTBA;, NH(DGEPSHIMPOBAHNUES U MHTCTPUPOBAaHHE (DYHKIHH KOMIIJICKCHOTO
MePEMEHHOT0; MOHATHS psina JlopaHa, 0coOBIX TOUEK, BBIUCTOB, IOHSTHE NpeobpasoBanms Jlamulaca M €ro OCHOBHBIC CBOMCTBA;
OCHOBHBIC TIPHJIOKSHHUS OTIEPAIHOHHOTO HCUHCIICHHUS

Ounenovnbie MEpPONPUSITHS:
Jis uepuiH ¢ popMoii KOHTPOJIA — YK3aMeH

O11eHOYHBIEe MePONIPUATHUS Koa-Bo | Bbaxml
Tekymmii KOHTPOJIb:
TK1 KonrponsHas paborta 3 30
a3 WHmBUTyabHbIE IOMAIITHUE 3a1aHUS 5 20
HK HezaBucumerit koaTpons LIOKO 2 30
JK3aMeH DOK3aMeH 1 20
HUTOI'O 100
JlonmomHuTe IbHbIe GAJLTHI
VueGHas AeATEIHHOCTD / Koa-so Bbannsr
OLICHOYHbLIC MEPOIIPUATHH
JIT1 Onuvimaa 2 10
AI12 BeicTyiuieHue Ha KOH)epeHImu 1 5
HUTOI'O 15
o w Kousi-Bo uacor Ouenounoe MudopmaunoHHoe obecrieueHue
= o E E E Avn o MeponpHATHe _—
% HavaJa ; § E VuedHast 1eATEILHOCTH GanIon Vuebuas Hurepher- Buneo-
o Hepem | o § E JIMTepaTypa pecypcebl pecypcebl
2 3 4 5 6 7 8 9 10 11
1 POl |Jexims 1. Y 1-ro mopsiaka. Y ¢ pa3mcismOIUMUCS TMEPSMCHHBIME, |2 OCH1.2.4 OP 1
onHopoausie. JIuneknbic JIY 1-ro mopsaaka, ypapHeHue BepHy iy, Zgof
Jexims 2. 1Y B monHbIX U epeHIHANAX, HHTCTPHPYIOIIHNA MHOKATCNB. |2 OCH1.2.4 OP 1
JOIT
1-4
[Mpaktuueckoe sadstwe 1. JIY 1-ro mopsaka ¢ pasaessmornuMmucs|2 OCH1.24 OP 1
NEPEMEHHBIMH, OTHOPOIHbIE Y. JOII

14




Kou-Bo yacoB

OueHouHOE

HudopmaiioHHoe oGecrieyeHne

- MeponpHATHe
] Hara E g g Ayn. Cam. K
% Ha4ajIa =3 3 E VuedHast 1eATEILHOCTH 6;:3;:: Vyebuas HntepHer- Buzeo-
s HeaeH E é g JIMTEpaTypa pecypchbl pecypchbl
=t
BrITonHeHre MEPOIIPUSITHIA B paMKax caMOCTOSTEIBHOU PabOThI CTyICHTA: 6 OCH 124 9P 1
BhITTONMHEHHE ][3. JIOIT
14
2 PI1  |lexima 3. JY BBICINHX MOPSKOB, XOIYCKAMOINMC MOHIKCHHE ITOPSAKA. |2 OCH 124 oP1
JTuneitubie ogropoansie Y. OnpeaenuTeas BpoHCKOrO. Igof
[TpaxTudeckoe 3anstre 2. JIuueitasie 1Y 1-ro mopsamka, ypasHerue bepuymmm |2 OCH1.2.4 oP1
JIOII
1-4
[ Ipaktuueckoe 3aisrue 3. 1Y B nonusix xudpepeHuanax. 2 OCH 124 oP1
JIOII
14
BrITonHeHre MEPOIIPUSITHIA B paMKax caMOCTOSTEIBHOU PabOThI CTyICHTA: 7 OCH 124 9P 1
BhITTONMHEHHE ][3. JIOIT
14
3 POl  leximsa 4. Jluneiimpie ommopommpic Y. Omnpememmrens Bporckoro.|2 OCH1.2.4 oP1
JTuneiinbie HeoxHopomubie 1Y . Metox Jlarpamska. JHOII
1-4
Jeximsa 5 JIuHeHHBIE HCOXHOPOAHBIE Y CO CICIMANBHOM IPABOM YaCThiO |2 OCH124 OP 1
YpasHeHus Diepa ]ngiT
[TpakTudeckoe 3austtae 4. JIY BBICIIAX TIOPSIKOB JOMYCKAOIIKE MOHIDKCHHE|2 OCH1.2.4 oP1
MOpsIAKA. JIOLL
1-4
BrITonHeHre MEPOIIPUSITHIA B paMKax caMOCTOSTEIBHOU PabOThI CTyICHTA: 7 OCH 124 9P 1
BoItonHeHue 1J13. TloaroToBka K KOHTPOIBHOH padoTe. JOIT
14
4 POl |Jexims 6. Cucremsr mudpepeHIMATBHBIX YPABHCHHUI, OCHOBHBIC HOHATHS H|2 OCH 124 oP1
ompeencHAs. METON HCKIFOUCHHS, METO[ Jijicpa, HHTETPUPYEMBbIC HOIL
KOMOHMHATIUH. 1-4
ITpakrdeckoe zansartve 5. OIHOPOAHBIC M HCOXHOPOAHBIC JuHCHHBIE JY.|2 OCH1.2.4 oP1
Meron Jlarparxa. JTY co CienuaTbHOM MPaBoi YaCTBIO Zgof
[ IpakTideckoe 3ansrue 6. Cuctemsr Y. 2 OCH124 OP 1
JIOII

14
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HudopmaiioHHoe oGecrieyeHne

= I = E E Aya Cont MeponpHATHe
aTa = N N
?-)( Hava a i E E YuebHasaA NeATENbHOCTD ?;:i;:: VaeGuas Hnrepher- Bugeo-
T HeJeJH - JIMTe]
& E paTypa pecypchI pecypchI
BrITonHeHre MEPOIIPUSITHIA B paMKax caMOCTOSTEIBHOU PabOThI CTyICHTA: 6 4 OCH 124 9P 1
JOIT
14
Jexuwyst 7 . Yucnoseie psigpl.  OCHOBHBIC TEOpeMBl O CBoOMcTBax| 2 OCH 14 oP1 BP1
CXOISIIHXCS PSIOB HOIT 1,34
Jexims 8. JlocTaTouHbIc NPU3HAKU CXOAUMOCTH HEOTPULIATETbHBIX 2 OCH 14 9P 1 BP1
Pl JIOI 1,34
pp  |Pos. >3,
[ Ipakruueckoe 3amsrue 7. Korrpomsuas padora mo Teme « Y 1-ro mopsiaka,| 2 TK-1 10 OCH 14 oP1
BBICIIAX MOPSITKOB, CHCTEMBI JTY». HOIT 1,34
BrITonHeHre MEPOIIPUSITHIA B paMKax caMOCTOSTEIBHOU PabOThI CTyICHTA: 10 OCH 14 9P 1
BhIrTonHeHue 1J13. JIOIT 1,34
Jlexmus 9. 3HAKOTIEPEMCHHBIC PSIIIBI 2 OCH 14 5P 1
JOIT 1,34
[ IpakTiueckoe 3anarye 8 CyMMa pajia, HeoGX0 UMb IIPU3HAK CXOAUMOCTH PAJA. 2 OCH 14 OP 1
P2 JOIT 1,34
[IpaxTuyeckoe 3aHaTe 9. JloCcTaTouHEIE IPU3HAKA cxogumocTa| 2 OCH 14 5P 1
HEOTPUIIATEIHHBIX PSIOB JIOIT 1,34
BrITonHeHre MEPOIIPUSITHIA B paMKax caMOCTOSTEIBHOU PabOThI CTyICHTA: 13 OCH14 |9P1
BhIrTonHeHue 1J13. JIOIT 1,34
Jlextmas 10. OYHKIUOHATBHBIC PSIBL 2 OCH 14 OP 1
JOIT 1,34
Jextms 11. CTeneHHBIC pAObL, OCHOBHBIC CBOHCTBA 2 OCH 14 5P 1
P2 JOIT 1,34
[ IpakTideckoe 3apsitue 10.  3HAKOMICPCMCHHBIC PAIBL. 2 OCH 14 OP 1
JOIT 1,34
BrITonHeHre MEPOIIPUSITHIA B paMKax caMOCTOSTEIBHOU PabOThI CTyICHTA: 6 OCH 14 9P 1
poionHeHne MJ13. TloaroToBka K KOHTPOJIBHOH padoTe. JIOIT 1,34
Jexrmst 12. Paznoskenne QyHKOUI B CTENICHHBIC PSIIBI 2 OCH 14 5P 1
JOIT 1,34
P2 |lIpaxtiueckoe sabsrue 11. DYHKIHOHAIBHbIC psiasL, paBHOMepHas|2 OCH 14 oP1
CXOXUMOCTh HOIT 1,34
[Ipakruueckoe samsttie 12.  Pasnoxenne (yHKumii B CTCHCHHBIC  PsimbL|2 OCH 14 oP1




Kou-Bo yacoB

OueHouHOE

HudopmaiioHHoe oGecrieyeHne

[IpaxTideckoe 3amsrre 17. Yemopus Komm — Prumana. ['eOMETpHUeCKHI CMBICIT

- MeponpHATHe
] Hara E g g Ayn. Cam. K
% Ha4ajIa =3 3 E VuedHast 1eATEILHOCTH 6;:3;:: Vyebuas HntepHer- Buzeo-
T Hejem E é E JIMTepaTypa pecypcebl pecypcebl
=t
MPUTIOKCHUSA. JIOIT 1,34
BrITonHeHre MEPOIIPUSITHIA B paMKax caMOCTOSTEIBHOU PabOThI CTyICHTA: 7 4 OCH 14 9P 1
poionHeHne MJ13. TloaroToBka K KOHTPOJIBHOH padoTe. JIOIT 1,34
9 Kondepenn-nenens 1 HK 15 OCH14 BOP 1
JOIT 1,34
Beero 1mo KOHTpoJIbHOIT ToUKe (aTTecTammn) 1 33
10 Jlexrmus 13. Pans1r ®ypoe 2 OCH14 OP 1
JOIT 1,34
Jlexiwmst 14. Pa3nokeHue (DYHKIUHMI B TPHTOHOMETPHICCKUIA psix Dypne 2 OCH 14 oP1
P13 JOIT 1,34
[TpakTdeckoe samsatue 13, Pasnoskenme ¢yHruumit B psax Dypbe, yeiaopus|2 OCH 14 oP1
Jlmpuxme JOIT 1,34
BrITonHeHre MEPOITPUSITHIA B paMKax caMOCTOSITEIPHOU PaOOThI CTYICHTA: 6 OCH 14 9P 1
BhIrTonHeHue 1J[3. JIOIT 1,34
11 Jlexuus 15. Tlomsrre 06 unrerpaine Oypne 2 OCH 14
JOIT 1,34
[Ipaktuueckoe samsttie 14. Psagpt @ypbe w1 (QYHKUHHA C TPOH3BOIBHBIM|Z OCH 14 oP1
PI3 MEPHOIOM. JIOIT 1,34
[ Ipakruueckoe sasrue 15. Korrponsaas pabora. Psst 2 TK-2 10 OCH 14
JOIT 1,34
BrITonHeHre MEPOIIPUSITHIA B paMKax caMOCTOSTEIBHOU PabOThI CTyICHTA: 7 OCH 14 9P 1
BhIrTonHeHue 1J13. JIOIT 1,34
12 P4 |Jlexums 16. Beenenue B TOKIT 2 OCH 34 2P 1
JOIT 1,34
Jexims 17. Juddepenmnansroe ucuncicane OKIT 2 OCH 34 5P 1
JOIT 1,34
[IpaxTuueckoe 3amsarre 16. KOMIIIEKCHEBIE YKCIa H AcHCTBUS Hax Humu, OKIT |2 OCH 34 OP 1
JOIT 1,34
BrITonHeHre MEPOIIPUSITHIA B paMKax caMOCTOSTEIBHOU PabOThI CTyICHTA: 6 OCH34 9P 1
BhIrTonHeHue 1J13. JIOIT 1,34
13 PIl4  |leximsa 18. Uarerpansroe ucuuciaeHue OKIT. Teopemsr Komu 2 OCH 34 oP1
JOIT 1,34
2 OCH34 OP 1




Kou-Bo yacoB

OueHouHOE

HudopmaiioHHoe oGecrieyeHne

- MeponpHATHe
g Jata E g E Ayn. Cam. K
% Hayaja i 3 E YuebHasaA NeATENbHOCTD 6;:3;:: Vuetbuas Hnrepher- Buzeo-
= Heaem E \E‘ 2 JHTepaTypa pecypchI pecypchI
e H
npoussogHo OKII. JOIT 1,34
[ Ipaktuueckoe sasue 18, Murerpuposanue OKIT. Uurerpan Komm. 2 OCH 34 oP1
JOIT 1,34
BrITonHeHre MEPOIIPUSITHIA B paMKax caMOCTOSTEIBHOU PabOThI CTyICHTA: 7 4 OCH34 9P 1
BoitonHeHne 1J13. TloaroToBka K KOHTPOIBHOH padoTe. JIOIT 1,34
14 PA5  |Mextprn 19. Paapl amamurideckux (yHKIuit 2 OCH 3,4 5P 1
JOIT 1,34
Jeximst 20. Psaxg Jlopama. WM3ommpoBamHbie 0COOBIC TOYKH ®  uX|2 OCH 34 oP1
KIACCH(PHKAIIHS JOII 1,3.4
[pakTudeckoe 3abatve 19. Psasl B KOMIDICKCHOM — oOmactu.  Pamsi|2 OCH34 oP1
AHATUTHICCKUX (DyHKIHI HOIT 1,34
BrITonHeHre MEPOIIPUSITHIA B paMKax caMOCTOSTEIBHOU PabOThI CTyICHTA: 6 OCH34 9P 1
poionHeHne MJ13. TloaroToBka K KOHTPOJIBHOH padoTe. JIOIT 1,34
15 PS5  |leximsa 21. Berer GyHKIHH B H30JUPOBAHHON 0COOOM TOUKE, OCHOBHAs|2 OCH34 OP 1
TCOPEMA TCOPHHU BBIMCTOB. HOIT 1,34
[Ipaktudeckoe 3apsrue 20. Pasnokenue (yHkuuii B pan Jlopana. 2 OCH3A4 5P 1
JOIT 1,34
ITpakTieckoe 3ansTre 21. TEOPHS BHUETOB, HAXOKICHHE BBINMCTOB. 2 OCH3A4 5P 1
JOIT 1,34
BrITonHeHre MEPOIIPUSITHIA B paMKax caMOCTOSTEIBHOU PabOThI CTyICHTA: 6 OCH34 9P 1
poionHeHne MJ13. TloaroToBka K KOHTPOJIBHOH padoTe. JIOIT 1,34
16 PA5  |Mexprt 22. TIpunmoskCHHC TCOPHH BBIMCTOB K BBIMHCICHHIO HCKOTOPBIX|2 OCH 34 OP 1
PJI6  |uurerpanos HOIT 1,34
Jexims 23. TIpeoOpasosarue Jlammaca u €ro CBOIMCTBA. 2 OCH 34 OP 1
JOIT 1,34
[ Ipaktuyeckoe 3asue 22. TIPUIOKCHHE TCOPHH BBMCTOB K BBIMHCICHUIO|2 OCH 34 oP1
HEKOTOPBIX HHTETPAJIOB, HOIT 1,34
BrITonHeHre MEPOIIPUSITHIA B paMKax caMOCTOSTEIBHOU PabOThI CTyICHTA: 7 4 OCH34 9P 1
BhIrTonHeHue 1J13. JIOIT 1,34
17 PII6  |Jlexims 24. TIpunosxeHust mpeoOpa3oBanus Jlammaca 2 OCH 34
JOIT 1,34
[Ipaxruueckoe sarsue 23. [Tpeobpaszosarue Jlammaca u ero CBOHCTBA 2 OCH 34 oP1




o o Kousi-Bo uacor Ouenounoe MudopmaunoHHoe obecrieueHue
£ E 2 MeponpHATHe
= Hara g E g Ayn. Cam. Konono
5 i
= Ha4ajIa ; § E VuedHast 1eATEILHOCTH 61108 Vyebuas HntepHer- Buzeo-
T Heream | o 5 2 JIMTepaTypa pecypcebl pecypcebl
=t
JOIT 1,34
I[TpakTdeckoe samstue 24. Pememme J[Y w cucrem Y  ONepar@oOHHBIM 6 OCH34
METOIOM. JIOIT 1,34
BrITonHeHre MEPOIIPUSITHIA B paMKax caMOCTOSTEIBHOU PabOThI CTyICHTA: 7 4 OCH 34 OP 1
BhIrTonHeHue 1J13. JIOIT 1,34
18 Kondepenr-uenemns 2 HK 15 OCH 34 OP 1
JIOIT 1,34
KonrponsHas paGora TOKIT TK-3 10
Bceero 1mo KOHTPOJIBHOIT TOYKE (aTTeCTaIimn) 2 47
IK3aMeH 20
O0mmii 00eM padoThI 110 AMCIHIIINHE 96 120 100
Hudopmannonnoe odecnevenne:
Ne (xox) | OcnoBHas yueonasn smreparypa (OCH) Ne HasBaHnue 3/1eKTpoHHOT0 pecypca (IP) Agpec pecypea
(xom)

OCH 1 | ©Quxrenronsi, I'. M. OCHOBBI MATEMaTHYESCKOTO aHANM3a © YueOHHUK : B 2 gacTax / I'. M. @uxtenromnpi, — 10-¢ DP 1 MaremaTtuka 3. ]_Tepexm{a JLN. https://stud_lms_tpu_ru/cour
u3n., crep. — Cankt-IletepGypr : Jlams, [6. r.]. — Yacts 2 — 2019. — 464 ¢. —TexeT : oaeKTpoHHLIH // JIaHb : se/view.php?id=633
3JIeKTpoHHO-OuGoTeuHast cuctema. — URL: https://e.lanbook.com/book/115730 (naTa oGparneHust:

13.04.2019). — Pexxum goctyna: u3 koprnopatupHoi cet TIIY.

OCH 2 | bubuxkos, 0. H. Kypc 06bIkHOBeHHBIX T depeHIMAIBHBIX YpaBHEHHI : yueGHoe ocobue / 10.H. bubukos. —
2-¢ m3x., crep. — Cankt-IletepOypr : Jlans, 2011. — 304 ¢. —  Texet : snekTpoHHbIH // JIaHb : 5JeKTpOHHO-
6ubmmoreunast cucremMa. — URL: https://e.lanbook.com/reader/book/1542 (nata obpamenuns: 11.03.2019). —

Pexxum noctyna: u3 koprnopatusHo# cetn TITY

OCH 3 | IIpusayos, 1. U. Beenenue B Teopuio GpyHKIUH KOMIUICKCHOTO mepeMeHHoro : yueGHuk / . B. IIpockypsikos.
— 15-e u3n., crep. — Cankr-IlerepSypr: Jlans, 2009. — 432 ¢. — URL: https://e.lanbook.com/book/322 (nata
obpamenust: 11.03.2019). — Pexmm goctyna: u3 koprnopatusHoit ceta TITY.

OCH 4 | Bepman, I'. H. C6opHEK 33124 0 KypCy MATeMaTHUSCKOTO aHasm3a : yuebHoe nmocobue / I'. H. Bepman. — 6-¢

3., crep. — Cankrt-IlerepOypr : Jlans, 2017. — 492 ¢. — ISBN 978-5-8114-0657-9. — TekCT : 3J1eKTPOHHBIH
// JIanb : snexTpoHHO-OMGMoTeuHast cuctema. — URL: https://e.lanbook.com/book/89934 (narta obpameHust:
11.03.2019). — Pexwum noctyna: u3 kopnopatusHoi cetu TIIV.




Ne (xox) | lononuuTeanpHas yaeGHast mureparypa (JOIT)

JIOIT 1 | Boicrias MaTeMaTVKa B YIpasKHEHVTX U 3ajadax : yueGuoe nocobue / I1. E. Jlanko, A. T'. Tlomos, T.
$1. Koxepnukosa, C. 1. Jlanko. — 7-¢ w3, uctp.. — Mocksa: ACT Mup u OSpasoBanue, 2016. —
816 c.: mi.- TekcT: HenocpeICTBEHHBIH.

[[OH 2 | Beicmasg MaTeMaTHKa I TSXHHYSCKUX YHUBEPCHTETOB. YueGHoe mocobue: B 5 u.: U. 5. JluddepeHimansabie
ypaeuenus / B. H. 3agopoxuwiii, B. ®. 3amemex, A. 0. Tpudonor, A. B. Illanosanop ; HanmonaibHbIN
uccieopatesbekuit Tomckuit mommrexauueckuit yuusepcutet (T1IY), Ousuko-texuudeckuit uHCTHTYT (DTH),
Kadenpa peicimieit MaTeMaTHku ¥ MatemaTHueckod ¢usuku (BMM®) . — Tomcek : Uza-so TIIV , 2014.-URL:
http://www.lib.tpu.ru/fulltext2/m/2015/m135.pdf (mata obpamenus: 13.04.2019). — Pexum goctyma: u3
xopropatuBHoH cetd TIIV.- TekcT: 2JeKTPOHHBIH.

JIOIT 3 | Tepexuna, JI. M. Beicmas maTematuka. YueGnoe nocobue. Y. 4. Jlupdepennmansubie ypapuenus. Psyibr.
OYHKIHH KOMILIEKCHOT0 epeMenHoro. Oneparuonnsiii meton / JI. Y. Tepexuna, 1. U. ®ukc . — Tomcek :
Jemptamman M3n-8o TI'Y , 2011. — 268 c.- TekcT: HeMOCpeICTBeHHBIH.

[[OH 4 | Tepexuna , JI. U . COopHUK HHAMBUIYAIBHBIX 33JaHUM IO BRICIIEH MaTeMaTHKe. YueGHoe mocobue. B4 4. U. 4/
JI. H1. Tepexuna, M. U. ®uxkc ; HarmoHaabHbIH HocteoBaTeIbCKUH TOMCKIH TOMMTeXHUISCKUH YHHBEPCHTET
(TIIY), Ousuko-texauyeckuii uHCTUTYT (OTH), Kadenpa Bricineii MaTeMaTHKH U MATEMAaTHUCCKOH HU3NKH
(BMM®) . — 2-e u3a.. — Tomcek: U3a-so TIIV , 2014. — URL:
http://www.lib.tpu.ru/fulltext2/m/2015/m143.pdf (nata ob6pamenust: 13.04.2019). — Pesxum noctymna: u3
xopropatuBHoi cetd TIIV.- TekeT: 2JeKTpOHHBIH.

Cocrasui: (/1.B.bonToBckuit)

«_» 2019 T.

CornacoBaHo:

3aBeayromui kadenpoi —

PYKOBOAMUTEIb OTACICHUS HA TpaBax kadeapb (_ A 1O.Tpudonos)

«_» 2019 .



