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

CocTapJsionie pe3yJIbTATOB 0CBOCHHUS (JeCKPHUITTOPLI

darement . MHmkaTopbl JOCTHKEHHSA KOMITeTeHII KOMITETeHIIL)
oGpazoBaTe/IbHOI Kox H CHOBAHME
HPOTr paMMBI CemecTp | KoMIleTeHINH o
(m/lc ) KOMITeTeHLIH AaMMEeHOBaHHE H eHOBaHIe
ULV B, Kox mnmimkaropa HHIHKATOPA NOCTILKCHUA Kox
npakTuka, I'HA)
BraaceTr ompITOM MPHMCHCHHAS
Crnocoben 3aKOHOB €CTCCTBCHHBIX HAYK H
OCYIIECTBIIITH MATCMATHYCCKHX MCTOJOB H
Yt VK(V)-1.1B1 ! A
TIOUCK, MOJCTCH AN PEIICHUSI 33124
KPUTHYCCKHH TEOPETHYECCKOTO H
AHAJN3 U CHHTE3 Ananm3mpyer 3aaady, MPHUKJIATHOTO Xapakrepa
YK(¥Y)-1 | mrpopmanmy, HNYKY)-1.1 BBIZICTIAA €¢ 0a30BBIC YMmeer peartsb 334244
MPUMCEHSITD COCTABILAFOIIIHC YK(Y)-1.1V1 TEOPETUUECKOTO "
Crioco6 CHCTCMHBIH TIOAX0 MPHUKJIATHOTO Xapakrepa
II0CO0C
- JUIS PCIICHHSA 3HAaeT 3aKOHBI CCTCCTBCHHBIX
ocymecT TOCTABJICHHBIX HAYK W  MATCMATHYCCKHC
v VK(V)-1.131 Y
BILITH 3ama4 MCTO/BI TCOPCTHICCKOTO
TIOUCK,
KprTe Xapaxrepa
cKmif Brmaaeer MaTeMaTHYECKHM
aHaM3 B AMIAPATOM KOMIUICKCHOTO H
CHI;)T% Tpumensier ONEPALMOHHOIO HCYHCIICHH,
uHpopM C
ocoOeH . T (PepCHIMATLHEIMH
YK(M)-1 auu, MAaTeMaTU4YEeCKUit (bdep
npHMeHsT MPUMCHSITh anmapar YPaBHCHUAMH H PATAMHE I
™ €CTECTBCHHOHAY YHBI OITK(Y)-1.1B3 MPOBESACHUS TECOPETHIECCKOTO
CHCTEMH HUCCIICA0OBAHUA
CH N oy HCCJICTIOBAHHA H
bl (OYHKUIHH, THHCHHOH
OOIICHHKCHCPHBIC MOJICTHPOBAHHUS (PH3HUCCKIX
o 3HAHHS, MCTOABI anreopeL. H XHMHYCCKUX MPOICCCOB H
oA ’ b hepeHIHATEHOTO .
pelIeHust MATEMATHYCCKOTO H MHTEIDATLHOLO SABJICHHH, a4 TAKXKC, JJIA
noctasn | QIIK(VY)-1 | amamm3a u HN.OIK(Y)-1.1. P pemcHus mMPoeCCHOHATHHBIX
SHHBIX HUCUHCIICHUA, PAOOB,
MOJICITHPOBAHH, 33124
3anad muddepeHImaTbHBIX
TECOPETHUECKOTO U . YmMmeer pemaTth 0OBIKHOBCHHBIC
YpaBHCHHUMH, TCOPHH
3KCHEPUMEHTATBHOT p— muddepeHImaTBEHBIC
0 HCCIICAOBAHUS B QBHCHHA W WX CHCTCMBL
A 5 KOMILTEKCHOTO OITK(Y)-1.1Y2 yp :
npodeccrnonaTbHON TMPUMCHATH ammapar
TIEPEMEHHOTO B
JIeITEIbHOCTH 9 TAPMOHHICCKOTO H
HHKCHCPHOH
KOMIDICKCHOTO AaHANW3a TIPH
JIeITEIbHOCTH

PECIICHUHN CTAHAAPTHBIX 33041

3HACT OCHOBHBIC OIPEICICHI

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




e - ATODLL A0C TIBKEHASL KoMILeTe . CocTaB/Ismolye pe3y/IbTATOB OCBOeHHUSI (eCKPHITTOPBI
06pazoBaTeLHOMN Kox PBI X KOMIICTEHIHH)
IIporpaMMbI CeMecrp RKOMITETCHIIUN IBRTRISTOITETES a1
. KOMITETEHIMI H CHOBAHME HaumeHoBanue
(ucipmnHa, Koa nHmkaropa MHIMKATOPA JOCTIKEHHS Kox
npakTuka, I'HA)
muddepeHImaTbHBIX
VpaBHCHUH, PAAOB, (PyHKIUH
KOMIDIEKCHOTO TIEPEMEHHOTO U
ONECPALMOHHOI 0 HCUMCIICHHUS
2. IlokazaTenu M MeTOAbI OLCHUBAHUS
ILnanupyeMble pe3yIbTAThI 00YUeHMS TI0 MCLIUTLINHE Kox mnmimkaropa HaumeHoBaHMe pa3ziesia TUCIUILTHHBI MeToabI OLIeHHBAHMSA
Kox HaymMeHnoBanue TOCTHKEHUS (oLleHOUHbIe
KOHTPOIMpPYeMoii MepOTPHATHS)
RKOMIT¢T¢HIIMHN
(WM ee YACTH)
P11 | Brageer 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
MCTOJAMH HCCICIOBAHHA CXOTHMOCTH PAIOB, PABTOKCHHA | 11 yiceyy.1.1 (B PEPCHIHATBHBIX VPABHCHHI koHTposs LTOKO
()YHKIMH B CTENICHHBIC U TPUTOHOMETPUYIECKHE PAIBI, METOAAMH 3. UHCIIOBBIC PSIBI
muddepeHIHanbHOT0 W MHTEIPANBHOTO HMCUHCICHHS (YHKImH | H.OMK(Y)-1.1. 4. OYHKIHOHATIBHBIC PSIBL.
KOMIDICGKCHOTO TIEPEMCHHOTO, OCHOBHBIMH  IIPHIIOKCHHUSMH 5. Psiasr Dypse
TCOPHH BBIUCTOB, METOJAMH ONCPAIMOHHOTO HCUHCICHH 7. Psapl B KOMIUICKCHOM OOIACTH.
pEIICHHUS OOBIKHOBEHHBIX JH(D)PECPCHIMAILHBIX YPABHCHUH W HMX 8. TeopHs BBINCTOB H &8 MPHIOKCHHS
cucTeM 9. IIpeodpasosanue Jlammaca. OnepanuoHHBIH METOX
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 VpaBHCHUH c TIOCTOSTHHBIMH BBICIIAX TOPSIKOB M CHCTEMBI OOBIKHOBCHHBIX HE3aBHCUMBIH
KO3((ULMEHTAMH, HWCCIEAOBATh HA CXOAMMOCTH UHCIIOBBIC LYK(Y)-1.1 nuddepeHIMATBHBIX YPABHCHHI roHTpoIbL LTOKO
pAnBL, HAXOJWTH HHTEPBATBI CXOTUMOCTH CTEIICHHBIX PSIOB; 3. UHCIIOBBIC PSIbI
pasnmarats QyHkumd B psng Teitnopa m Dypbe; BhIOIHATH | M.OIK(Y)-1.1. 4. OYHKIHOHATIBHBIC PSIBL.
JCWCTBHA C KOMIUICKCHBIMH YHCIAMH W (YHKIHSIMY, 5. Pser Oypbe
Ju(hepeHIUPOBaTh U HHTETPHPOBATh (DYHKIIMU KOMIUICKCHOIO 7. Psapl B KOMIUICKCHOM OOIACTH.
MIEPEMEHHOTO; pa3iarath (yHKUmH B psia JlopaHa;, MpUMEHSTH 8. TeOpHs BBIYCTOB M €& IPHIOKCHAS
TCOPHIO  BBIMCTOB UIA HAXOXICHUA HHTCIPAJIOB, HAXOIHTH 9. Ipeobpasopanue Jlammaca. OnepanoHHBIH METO
H300paYKEHHE N0 OPUTHHAITY H OPUTHHAJ IO H300PasKEHHIO, pemeHns TH((EPCHIHATBHBIX YPABHCHHIA




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

P 3 | 3maer 1. O6bikHOBEHHBIE AU (EPEHIHATBLHBIC YPABHCHUA Konrponsnas padora
knaccuurammoo guddepeHInaNTbHBIX YPaBHEHHH, OCHOBHBIC IICPBOTO TOPSIKA Uas.
MeToAbl percHus JU((EPEHUUATBHBIX YPAaBHEHHH IIEPBOrO H 2. OGBIKHOBCHHBIC TH((EPCHIHATBHBIC YPABHCHHS TectupoBaHue —
BBICIINX NOPSAKOB M CHCTEM Au(()epeHINATBHBIX YPABHCHHI, BBICIIHX TOPSIKOB H CHCTCMBI OOBIKHOBCHHBIX HE3aBHCHMBIH
OCHOBHBIC IIOHATHA TCOPHUHM 4YMCIOBBIX M (DYHKIHOHAJIBHBIX LYK(Y)-1.1 H(PepeHIHATBHBIX YPABHCHHI koHTposs LTOKO
pamos; pagel  Teimopa, Makaopena, ®@ypee, NOHATHA 3. UHCIIOBBIC PSIbI
KOMIDICKCHBIX YHCEN, OCHOBHBIX (PYHKIMH KOMIUICKCHOTO | H.OTK(Y)-1.1. 4. OYHKIMOHATLHEIC PSIBL
MEPpEeMEHHOTO W WX CBoWcTBA; uddepeHmuposanne wu 5. Pampr Oypse
HHTETPHPOBAHUE  ()YHKUMH  KOMINIEKCHOIO MEPEMEHHOIO; 7. Psapl B KOMIUICKCHOM OOIACTH.
noHATHA pana Jlopana, oCOOBIX TOYEK, BBIYCTOB; IIOHATHE 8. TeopHs BBINCTOB H &8 MPHIOKCHHS
Hp606p330BaHI/I}I Jlammaca u ero OCHOBHBIC CBOﬁCTBa; OCHOBHEIC 9. Hpeo6p330BaHHe Jlamaca. OHepaHHOHHBIﬁ METO,
TPHJIOKCHHUA OTNICPAHOHHOIO HCYHCIICHHA peteHus Ju(pepeHIMATbHBIX YPaBHEHUH

3. IIIkaja oueHHMBAHUA

[Topsimox opraHU3alMM OLEHUBAHHS PE3yJbTaTOB OOYYEHHS B YHHUBEPCHUTETE PETJIAMEHTHUPYETCS] OTHAENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OLeHHBAHHA PE3yNbTaTOB 00y4deHus: B TOMCKOM mosuTexHudeckoM yHuBepcutere (CucreMa oneHHBaHUs)» (B OEHCTBYIOMIEH penakium).
Ucnonbayercst OanapbHO-pEHTHHIOBAsi CUCTEMA OLICHUBAHUS Pe3ybTaToB 00yueHust. MiToroBas oueHka (TpaauLUOHHAS U JUTEPHAs) IO BUAM y4eOHOM
nesitenbHOCTH (M3ydenue qucuumuinH, YUPC, HUPC, kypcoBoe mMpoeKTUPOBAHUE, TPAKTHKH ) ONMPEAEIISIETCS CyMMO# OaJIIOB M0 pe3yJibTaTaM TeKYIIero
KOHTPOJISI K TPOMEKYTOUHOM aTTecTaly (MTOroBast pEHTUHTOBas OLleHKa - MakcuMyM 100 Gayios).

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%

| «Heynosm.»

PeSyJ’IBTaTI)I o6yquI/1;1 HC COOTBCTCTBYHOT MUHHUMAJIBHO AOCTATOTHBIM Tpe6OBaHI/I}IM

ITkana nys OLEHOYHBIX MEPONPUATHI HK3aMEHA

% BBITOJTHEHUST
3aJaHMI YK3aMeHa

OnpenesteHne OLIEHKH

90%+100%

OTIHIHOC TOHUMAHHUC TIPEAMETA, BCCCTOPOHHHC 3HAHUS, OTIHYHBIC YMCHHA U BJIAJCHAC OMBITOM HMPAKTHUCCKOH ACATCIBHOCTH,
HCOOXOIUMBIC PE3YITATH 00YUCHHUS C(HOPMHUPOBAHBI, HX KAUCCTBO OLCHCHO KOHMCCTBOM OAIIOB, OMH3KHM K MAKCHMATEHOMY

70% - 89%

JloCTaTOYHO TIOTHOC MOHHMAHHUS MPEAMETA, XOPOIIHE 3HAHKS, YMCHHS H OTIBIT MPAKTHICCKOHM ACATCIBHOCTH, HCOOXOTHMMEIC
Pe3yIbTaTHl 00YUCHHA C(HOPMHUPOBAHBI, KAUYCCTBO HA OAHOTO M3 HUX HC OICHCHO MHHMMAJBHBIM KOJIHMUCCTBOM OAJIIOB

55% - 69%

[MpreMaeMoe TOHHMAHUE IPESAMETA, YAOBICTBOPHTCIHHEIC 3HAHAS, YMCHHS H OTBIT MPAKTHICCKON ICATCIFHOCTH, HCOOXOIUMBIC
[PC3yIBTATHl 00YUCHHUSA C(HOPMHPOBAHEI, KAYCCTBO HEKOTOPHIX U3 HUX OICHCHO MUHHMAJBHBIM KOTHICCTBOM OAJIIOB

0% - 54%

DK3aMeH, CooTBeTrcTBHE
0asL1 TPaJMINIOHHOH OlleHKe

18 +20 «OTIHIHO»

14 +17 «Xopowmo»

11+13 «Y10BILY»
0-+10 «Heyaosm»

PeSyJ’IBTaTI)I o6yquI/1;1 HC COOTBCTCTBYHOT MUHHUMAJIBHO JOCTATOTHBIM Tpe6OBaHI/I}IM

4. llepeyeHb THUMOBBIX 3aAaHUH

O1nieHoOYHbIE

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

MepOolpHATHA
KonTponbsnas
paboTta

1

BapuaHnt N2 1

KoHTponbHas paborta no teme «AupdepeHumanbHbie ypaBHeHUa 1 —ro nopagka»

1. OnpegenuTb TMN U HAUTK OBLMeE PeLLIeHUA AAHHBIX YPAaBHEHUM:

(y+ ylnx)dx— (x—xy)dy =0.
2
5

. 2x 2x
Y+ V=
I+ x

1+x
2. X 2 x2

(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 PSiABL




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 (- l) nt
' 2[3 j R
II. HaiiTi nHTEpBaT CXOAMMOCTH Psifia, UCCIIEIOBATD Psilt Ha KOHIIaX UHTEepBaJa:
©.n"x>" 23" (n+3)*
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.

Haiitn anamurmaeckyro ¢yHkumio f(z) =U +i) 10 M3BECTHOM ACHCTBUTEIBHOM 4YacTH u 3Ha4UCHHIO 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;

3. PeImuTh CHCTEMY YPABHCHHI 3, x(O) = y(O) =0.
yHx—y= EZ

U3,

IIpuMmep BapuaHTa UHAMBUAYAJIbHBIX 3aJTaHUMN.




O1nieHoOYHbIE
MepOonpHATHA

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

JuddeperunancHble ypaBHeHUs U CUCTEMbI

1. Haitru ofiiue pelerus ypasBHeHuil nepsoro nopajka

, 1

yy-fe——\
z  sin(y/z)

2) y +ycosz = cosz.
3) o +‘y =z,/y.
4 {z
N erdy  _d ‘
z cos’y

=0.

5) (32® + 6zy?) dx + (62%y + 4y°) dy = 0.

6) 24 +dy—z)y' = 1.
2. HaitTi yacTHEle pelleHis YpaBHeHUi

1) V¥ 1lde=zydy,

2) (z—y)dx+(z+y)dy =0,
3) zy' — 2y =2,

1) y+ey=(1+z)e o,

3. Haitru peienns ypasHenuit BuiClliero nopsuxa

1) 2zyy' = y* - L. 2)y

y(1) = 0.
y(l) =1
y(1) = 0.
y(0) = L.
o ygen, YO =0
y'(0)=1

3) y"cos’z = 1.

N 2+ cos’ z
5]y’-y_ ('052.1‘

Ny +2% +y=(12c - 10) e .
9) y" — 4y" + 5y’ — 2y = (16 — 12z)e ™",

)2y +2y +y =0,

13) 2422+ 5z = —8¢~" sin2t,

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

4. Haittu pewesns JIMHeRHBIX cHcTeM

= -8z +dy ‘,,Ii:
D {y:.‘h—‘ly A

3) { T=05z—-2y 1)

4) ' +y' = cosz.

, 1
6)y'+'-’y'+y=u’+ﬁ.

8) y" — 3y’ = 2sin3z — cos 3z.
10) " +3y" + 2 = 1 — 2%,

12) z* 4" — 6y = 12Inz.
2(0) =2, #(0) =6.
2(0) =2, #(0)=-2.

6z + 5y z(0) =0

—z+2y ' y(0)=1.

6z + dy + 2t

[ &
y=2r+y ly=—r 410y -1




OreHouHbIe IIprmvephbI THIIOBBIX KOHTPOJILHBIX 32 aHIIT
MePOIPHIITHS

YucaoBble M PYHKINOHAJNbHBIE PSABI

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

> @2n-1)7?
b ,721(5;42 +1)-Jn ? ztg \/2n+
2 (n)? w(n—ljn 1
3 4 .=
)nzl 27 ) ngl n 5"

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:

1 io: In+
n=1

[e0]
2 (x—8y" 2) S (~1)"n2%" x"
n+l =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
arctgx3 3
3) y= 3 Xo=0, 4 y=In(x+2)" x5=1
5x

5. Mcnionb3yst pa3ioKeHue MOAbIHTerPATbHOM (DYHKIIHH B CTETIEHHOH Psil, BBIMUCIIUTH UHTETPAJIbl ¢ TOYHOCTHIO
He meHee 0,01:

1/8 1
1) _f 1- x> dx 2) _fsinx3dx
0 0

KomnyekcHblie ynciaa u GyHKIIUH

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

BrimoHUT AeiicTBUS B anreOpanyueckoit popme:
1) 3Z1+5Z2, 2) Zl'Z2, 3) i

2. JlaHbl uncna z; = 3\/§ +3i, zp=-1+4i, zz3=2-4i.
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[TocTponTh YMCIa HA KOMIUIEKCHOHM IJIOCKOCTU M NMEPEBECTH B TPUTOHOMETPUUECKYIO U TOKa3aTeNbHYI (Popmy
3anucy. BBIMOTHUTE yKa3aHHBIE NEHCTBHS B TIOKA3aTENIbHOM (POpPME, Pe3yNIbTaThI MPENCTABUTH B aJlreOpantiecKoil U B
MoKa3aTepbHON opMme.

6 Zn - Z
1) (z3)°, 2) \3/21: 3) ﬁ
2 3
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:

C
arg z’

0 |z]= 2) | z|= Csin(arg ).

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:
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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 — Bomnpocsr:

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

SNE L=

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.V CTaHOBUTE COOTBETCTBUE 3HAUCHHC (DYHKLIH
DyHKIHa 1. e(1+ \/51)
1. 2exp l+i5—7[J 2. e(i—-3)
6 3. e(x3-i-1)
2. 2exp 1+i2?7[J 4. e(\3-i)
5.

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

4. 2exp l+i§}

4.

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

k=

nipu otobpakernu  f(z) = z+Inz

o =
HpH BBOJIC SHAYCHM k 3HAYCHUA KOpHefI KBaJApPAaTHBIX OKPYIJIATH A0

JECSITHIX.
3HaueHus yrija oBOpOTa BBOJUTH B rpaaycax

S.
BsecTn nBa uncing
Bbraucauth uHTErpalt J‘ (Rez+Jmz)dz (L)- X=
L =
@) Te npsiMast JIMHU, y

z7=0 =z =1+2i
COIMHSIFOLLAS TOUKH u
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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
§ 5 3. m/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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VY cTaHOBUTE COOTBETCTBIE OpPUTHHAJIOB U

U300pakeHHI

A

B
C
D

C f(t)=2¢" +4cos2t
C f(©) =3 +4sin2t

L f(t) =27 +4sh2t
 f(t) =4 —4ch2t

2 4

I F(p)=—"t7
p+3 p +4

2 8

2. F(p)= +—
p+3 p -4

4 4

3. F(p)=—s-—7
p-3 p -4

3 8

4. F(p)= +—
p-3 p +4

9.

Bribepure ycnoBHO CXOASIIUICS PsAL, UCTIONB3Ys MpU3HaK JIefiOHuIa

0 n+l 2
1 (-1 n
n=l (3n+2)?
0 n+l
] (=1 n
n=1 (l’l+l)'
0 n+l
3§D
n=1 3n+2
L [ n+l
g 3D
n=1 3n+2

10.




O1nieHoOYHbIE
MepOonpHATHA

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

1
PasiioxRuTh hyHKIHIO f (x) Z_( 1+x) (x_ 2) B psax MakiopeHna.

T 1, 1.,
X)=—Xx—=X"+—=Xx"+..
1. f(x) >¥ 735

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

16
11 3, 5

11.

Wureppan (1;3) sBiseTcss MHTEPBAJIOM CXOAMMOCTH PSIOB

12.VcranoBure COOTBETCTBHC
dyHKIHS CYIIECTBEHHO 0C00ast TOUKa

Z

e

T =
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1(2)=

(2=

/(@)=

13

(2

2(z+4i)

. (z+1+4i
SINf —————
z+4i
1

z—i

J

e
(22 +1)(z-1)

z=0

z=-4i

z=i
z=1
z=4i
Z=-i

1
z

OYHKIMIO W = — pa3IoKWId B OKPECTHOCTH TOUKH Zo = —i B CTCIICHHOH PsI

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

Yxaxkure K03 PUIIHCHTHI PA3IOKCHAS ao; A1) A2; a3

(7poOHBIE OTBETHI BBOAMTE OOBIKHOBCHHOH HECOKPATHMOU JPOOBE0 O3 TpoderioB, ecau KO3 duimeHT
MHHUMBIi, i — IEPBbIH MHOYKUTEb)

a
ar=
az=

14.

16.Pemuts 3anauy Koy onepanuoHHbIM
METOIOM

x'$3x'=e ¥, x(0)=0, x'(0)=-1

OrtBeT:

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'— Y 4x* , y()=1

Pemute ypaBHeHHE

0
vy n
HccreioBaTh Ha CXOAMMOCTD YUCIIOBOM Psiil > (-1)

X

(1+x2)y"+y' =0

1
) n+5)InQ2n+5)

o0 971

Onpenenutb UHTEPBAJT CXOAUMOCTH (PYHKIIMOHAJIBHOTO Psiia Z (- l)n

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

ol 5" (x=2)"

4
IO CTCIICHAM

Boruncnants ln(—\/§ +1 )2

Haiiti koo(pULHMEHT pacTsiKeHHsT IUIOCKOCTH Z =X +[) B TOuKe Z, = 2i—3 mnpu orobpaxeHHH

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

2z+3i
iz+4

9. Hz006pa3utk 0065acThb, 3aJaHHYIO HEPABEHCTBAMH

|z—i|£3, |z+1]21, Srx/6b<argz<5x/4.

iz

e
10. Bpruucnure uHTErpan m —dz

3
lz+2=15 (Z + ﬂ')

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

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

JAunddepenunansHbie ypaBHEHHS H CHCTEMBI

Kaxwue obpikHOBEeHHBIE Ju(depeHINATBHEIC YPABHCHHS MEPBOTO NOPI KA HA3BIBAIOTCS VPABHCHUAMH C PA3ICIEHHBIMA U
¢ pazaensroumucs nepemenabivu? Kak onu pernarorces?

Kakue oObikHOBeHHBIC AuDdEpPCHIMATBPHBIC YPAaBHCHUS MCPBOTO MOPSAKA HA3BIBAIOTCS OxHOpomHbiMu? Kak onHm
pematorcs?

Kaxue oObikHOBeHHBIC auGepeHIMaIbHbIC YPAaBHCHHS MEPBOrO MOpsaka HaseiBarorcs JuHeHHbIMU? [lepeuncnure
METOJBI PELICHUS

Kak pemaercsa ypasuenne bepayman?

Kaxue oOwmikHOBeHHEIC AuddepeHIHATPHEIC YPaBHECHUS MEPBOrO MOPSIIKA HA3BIBAIOTCSA YPABHCHUAMH B IONHBIX
muddepennnanax? Kak onu pemarorcs?

Uro takoe 3amaua Komm pms oOpikHOBEHHBIX AuddepeHIHanbHbIX YpaBHEHUH Beicunx nopaakos? Koraa oHa mmeer
SAMHCTBEHHOC PCIICHUE

[lepeuncnure OCHOBHBIC THIBI OOBIKHOBCHHBIX JUMDECPCHUUANBHBIX YPABHCHUH BBICIIMX MOPSAKOB, JOMYCKAOIINX
MOHMKCHUE TIOPSIKA.

Haiite onpeneneHue nuHEiHOrO auddepeHIHaNbHEE YPaBHEHHS N - ro nopaaka. [lepeuncnnure ocHOBHBIE CBOWMCTBA
YACTHBIX PELICHUH OAHOPOIHOTO YPABHCHHL.

Chopmynupyiite TeOpeMbl O BPOHCKUAHE.

ChopmymupyiTe TeOpEMY O CTPYKTYPE OOIIET0 PEIICHHUS HEOTHOPOIHOTO THHCHHOTO qu((PEPCHINATBHBIC YPABHCHUS

B yem cocroutr meron Jlarpam:ka OTBICKAHHS YACTHOT'O PELICHHS HEOJHOPOAHOrO NHHEHHOro auddepeHuuaIpHbie
VpaBHEHHSA?

Cxema noctpoeHHst QYHAAMCHTATIBHOW CHCTEMBI PELICHUH OXHOPOIHOTO THHEHHOrO Ju(¢epeHIUATBHEIC VPABHEHHS C
MOCTOSIHHBIMH K03¢hdHIHCHTAMHI
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[lepeuncnaure METOB OTHICKAHUS YACTHBIX PEIICHHH HEOAHOPOAHOrO JHHEHWHOro anddepeHInanbHbe YPABHEHHS C
MOCTOSIHHBIMU KO3 GUIHCHTAMEI
Haiite ompeaencHHE HOPMANTBHOU CHCTEMBbl OOBIKHOBCHHBIX AU(GQEPCHUMATIBHBIX VPABHCHHH N-TO TOPSIKA.
Chopmymupyiite 3aaaay Komu ajist Takoi CHCTEMBI,
Nznoxure METOABI UCKITIOUCHUS M XaPAKTCPUCTHYCCKOTO VPABHEHHS OTHICKAHHUS OOILErO PEIICHUS CHCTCMBI
JVHCHHBIX OJHOPOJHBIX YPABHCHUH C MIOCTOSHHBIMH KO3 (PUITHCHTAMH.

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?
[Tpusnak JlelOHUIA cXOTUMOCTH 3HAKOUCpeaAyIomuxces psaaos. Kak nmpoBoxuTes omeHka CyMMBI U OCTaTKa Takoro psaa’
IonsiTre aGCONOTHOM U YCIOBHOH CXOTUMOCTH.
[Tonsatne (yHKUMOHATIBHOTO psaa WU oOnacTH ero cxoaumocTH. PaBHoMepHas u aOcomotHas cxomumocTb? CBoOHCTBa
PaBHOMEPHO U a0COMIOTHO CXOAALIUXCS PSIOB.
IMonstue crenennoro psaa. Teopema AGems.
HuTepsan u paguyc cXOANMOCTH CTEHCHHOTO psiaa. CrocoObl HAXOMKACHHS HHTCPBAIOB CXOTUMOCTH.
Pser Teitmopa u Makmopena qist faHHOM (DYHKIUH. Y ClIoBHsE pasaoxenus QyHkiuu B pag Teiaopa. Cxema mocTpoeHus
psaa Teinopa (MakopeHa).
Pager Maxnopena a1 HEKOTOPBIX SIEMEHTApHBIX (PYHKUIWH, HHTEPBATBI UX CXOAMMOCTH. Mcrmonap30BaHHE rOTOBBIX
Pa3IOKCHHUN AT TOTYUCHHUS PA3IoKeHNs B psaa MakiaopeHa Gonee ciaokHbex Gyakimid. [IprMeHeHne CTeneHHbIX PSI0B B
MPHONKECHHBIX BEIYHCICHUSX.
[lonatue Ttpuronomerpudeckoro psaga. Dopmymer dypee ama HaxokacHHsS Kkod(h(UIUEHTOB psaaa ((yHKUMs

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.

Komniiexchble unciaa u ¢pynkuuun. Teopusi BbueToB
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TToHATHE KOMITITEKCHOTO YHCTIA, €r0 ACHCTBUTEIPHON H MHUMOU YaCTH.

AnreOpanieckas GopMa 3anucH KOMILIEKCHOro uncna. Kakue koMIiekcHbIe Yrca Ha3eIBAIOTCS PABHBIMHU, KOMILICKCHO -
COTPSIKCHHBIMU?

Apudmernueckue ASHCTBHS HaJ KOMIUICKCHBIMHU YUCIIAMH, 3aIHCAHHBIME B anrebpandeckoil gopme.

['eomeTputeckoe MPeACTABICHUE KOMILUIEKCHOTO YHCNIA, KOMIUICKCHAS MIIOCKOCTh. MOAYAbh M apryMEHT KOMILICKCHOTO
qHCTa.

TpuHoHOMETpHUECKAas M TOKazaTelabHas (opma 3ammcu koMIuiekcHBIX uuncen. [lepexox w3 oxnol Qopmer 3ammcu
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.

[lokazarenpHas, norapuMuUecKas, TPUTOHOMETPUYCCKHE, TUOCPOOTMUCCKHE H OOpATHBIC TPHUTOHOMETPHUYCCKHE
()YHKLUH KOMITJICKCHOTO MIEPEMEHHOTO.

Huddepenuupopanne QyHKIHHA KOMIUIEKCHOTO riepeMeHHoro. Y cnopus Komu-Pumvana.

ConpspkeHHbBIE TAPMOHHYECKHUE PYHKLIUH.

[lonatne aHamuTHYECKOH (PYHKLHH KOMILIEKCHOTO NEPEMEHHOro B obnactu. HeoOXoaumele W JOCTATOYHBIC VCIOBHS
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.
Paner Jlopana, onpenenenne. Teopema Jlopana o pasnoxkeHHH aHaTUTHYCCKOH (QyHKIMM B komble B psa. [lonarue
AHATUTHYCCKOTO MPOAOIIKCHUSL.

Ocobbic Toukn U uX Knaccudukamusa. Beraer GyHKINN B H30IUpOBaHHONW 0c0o00l Touke. DOpMyIbI A BBIUHCICHHS
BBIUCTOB.

OcHOBHas TCOpEMa O BBIUCTAX.

[TpumMeHEHNE BHIYETOB K BEIYHCICHUIO ONPEACTEHHBIX HHTCIPAIOB

OnepaunoHHbIii MeTOA
Haiire ompeaenenue npeoOpazosanms Jlammaca. Kakas (QyHKIUS MOXKET CayxuTh opuruHamom? Yro Ha3bBacTCs
n3o0paxeHueM ¢pyvakumn no Jlammaccy?
3anumute Tabauuy H300paXKeHUH Hanboee YacTo UCIOIb3YEMBIX 3NIEMEHTAPHBIX (DYHKLHH.
ChopMyaupyiiTe M 3amUIINATE CBOMCTBO JTMHCHHOCTH. Kak OHO HCHONB3yeTcs Uit HAXOKIACHHS H300PaKCHHS 10
opurHHaIYy U Ha000poT?




O1nieHoOYHbIE
MepOonpHATHA

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

Chopmymupyiite u 3anuinute ¢BoicTBa AuddepeHunpoBanus n300pakeHus u opuruHana. Kak oHH UCHOnb3yroTes s
HAXOXKACHHUS H300PAKSHUS 0 OPUTHHALY U HA000POT?

ChopMyaupyiTe U 3aMMIIATE CBOWCTBA WHTCTPUPOBAHUS H300paKCHHs M OpHruHata. Kax OHU HMCHONB3YIOTCS ISt
HAXOXKACHHUS H300PAKSHUS 0 OPUTHHALY U HA000POT?

ChopMynupyiiTe U 3amMIIATS CBOWCTBA 3ama3fblBaHMs W CMCIICHHS. Kak OHH HCMOJB3VIOTCS Uil HAXOXKACHHS
H300paKEHUS TI0 OPUTHHATY H HA000pOT?

Haiire monstue cBeptku (ynkuuii. Kak 3amuceiBacres uzoOpaskeHue cBeptku? Kak MOXHO MCHoap30BaTh (Gopmyity
CBEPTKH IS, HAXOXKICHHUS H300PAKCHHUS [0 OPUTHHATY U HA000pOT?

Hznoxure cxemy HaAXOMKIACHHUS YACTHOTO PEITCHUS TUHCHHBIX MU bEePCHITHATBHEIX YPABHCHHH OTICPAIIMOHHBIM METOIOM.
Hznoxure cxeMy HAXOKICHHS YACTHOTO PCINCHHS CHCTEM JMHCHHBIX AU (CPCHIMANBHBIX YPABHCHHH OMEPAIIMOHHBIM
METOIOM.

3anumute U noscaute popmyny droamemns.

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

S. MeTtoanueckHe yKa3aHHs MO Npoueaype OLeHUBAHUS

O].le]-[O‘[H],Ie MepOonpUATHAH

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

1.

KonTponbHas pabora

B cemectpe CTymeHTB BBINOMHAIOT 5 KOHTPONBHBEIX padboT, COACPIKAHHE KOTOPBHIX OXBATHIBACT BCE Pa3aCIIbl
pucuurHel. KaxaoMy cTyaeHTy BbLaaeTcs cBoil BapuaHT. KOHTponbHbIE paOOTh IPOBOIATCS B YACH! MPAKTHICCKUX
3aHATHHA. 32 KOXKIYIO KOHTPOIBHYIO paboTy MakCHMAIbHBIN OAJl ONPEICTIICTC B COOTBETCTBHE C PEHTHHI-TIIAHOM
JUCUHATITUHBL.

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 PO, rpynma.




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 cryaentsl mpoxoaat asa pyoexxssix tectuposanus (PT5 u PT6) Bo Bpems koH(epeHI-HEACTH B CEPEIUHE
M KOHIIC TEKYINEro CEMECTpa COrMIACHO pacmucanuto. PyGexknoe tectupoBanue (PT) mpoBoauTcss B KOMIBIOTCPHOM
dopme B on-line pexmme. IlpomomkurtensHocTh TecTHpoBaHus — 90 mMuHYT 6€3 mepepbiBa. OTCUET BpEeMEHH
HAYMHACTCS ¢ MOMEHTa Bxoja cryviacHta B Tect. MHcTpykTak, mpeamecTBYIOIUN TECTHPOBAHUIO, HE BXOTUT B
vkazaHHOe BpeMs. CTYACHT MOMKET 3aKOHYUTH BBIIONHEHHE TecTa 1O HCTEeUEHHS OTBEAEHHOTO BPEMCHH.

PT HaneneHo Ha HE3aBUCHMYIO OOBEKTHBHYIO OLICHKY 3HAHHM, YMCHHH M BIAJACHHH, MONYYCHHBIX CTYICHTAMH 32
OTIPEIECTCHHBIHN MPOMEKYTOK OOYICHUSI.

Kaxxapiii BapuaHT Onieta MOACTMPYETCS KOMITBIOTEPOM IO 3aJaHHBIM Pa3iciiaM XUMHH U coaepkut 20 3a1aHui.
CTyICHTH BHOCAT OTBETHI B KOMIIBIOTCP, HO BCE PCLICHHS W TOSCHECHUA MpoBoAaT Ha Oymare. [lo oxoHuanun
TECTHPOBAHH NPEMOJABATEIIIO BEIIACTC MATPHLIA OTBETOB M CYMMAPHBIH peHTHHT 32 TecT. OOCYKACHHUE PE3YIbTATOB
TECTUPOBAHH MPOBOANUTCS HA KOHCYIbTALIUH.

Kpurepun oneHKH 01HOr0 3a5aHHA:

L4 3a KAKA0C MPAaBUIBHO BBITIOJITHCHHOC 3aJaHUC BBHICTABJIACTCA 1 TecToBBIH 63,.]'[.]'[;
® 32 HCIPABHIBHO BBHIMIOJTHCHHOS WM HEBBIMOIHCHHOC 3aaHHE BhICTaBsieTCst 0 Gamios;
L4 AJIsL SaﬂaHI/Iﬁ C BbI60pOM HCCKOJIBKUX IMPABUJIBHBIX OTBCTOB, SaﬂaHI/Iﬁ Ha COOTBCTCTBUC U YCTAHOBJICHUC
MOCIICI0BATCIBHOCTH NPSIYCMOTPECHO YACTHYIHOC OLICHUBAHKUC.
MaxkcumanbHbIH cyMMapHbIi TecToBbIi Oamt 3a kaxaoe PT cocrasmser 15 6annos.
3a 2 uemenu g0 PT CTyACHTBI MOTrYT O3HAKOMHUTCS C JCMOHCTPALIMOHHBIM BApUAHTOM OWJICTA, KOTOPBIH
pacnojiaractes Ha caiTe http://exam.tpu.ru B pazaene «MepompusITHs, U MOXKET ObITh BBITIOJHECH KaXAbIM CTYACHTOM
HCOTPAHUYCHHOE YHCIIO Pas.
Jna cmyoeumos, ne npowedwux PT 6 nepuod npogedenuss mecmuposanusi nO YANCUMETbHON NpudiLHe,
NPeOYCMOMPeHa 803MONCHOCHIL MECHUPOSAHIUS 8 Pe3ePEHblil OeHb, KOMOPbLII HAZHAYACTCS! CPA3Y NOCTEe KOHDepeHiy-
Heoeu.




O].le]-[O‘l]-l],Ie MepOonpUATHAH Hpouej];y Pa NMpoBEeICeHHA OLICHOTHOI'O MEPOITPUATHH U HeOﬁXOJII/IM],Ie MeToau'ieCKHe YRasaHUud

Ipu pesynomame pybdesicnHozo mecmupoganus 6 0aii06 u meuee, 00yHAUWUMCE NPedOCmAasiiemes 6 nepuoo
mexyujeti nPOMENICYMOYHOT ammecmayiy 603MoNCHOCmb noemopHo npotimu P16 pesepenviii 0ens, coenacoeanHuiii ¢
biopo 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

oOyuJaromerocs.




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;

METOJaMHU HCCICAOBAHUSA CXOTUMOCTH DSIIOB, Pa3sIoKEHHMS (YHKIUH B CTCICHHbIC W TPUTOHOMETPHYCCKHE DSIBI, METOJIAMH
U depeHITHATbHOTO U HHTETPAJIBHOTO HUCYUCICHHUS (DYHKIMH KOMIUICKCHOTO HMEPEMCHHOIO, OCHOBHBIMH IPHJIOKSHHUAMH TEOPUH
BBIYETOB; METOJJAMHU OTICPAITHOHHOT'0 HCUUCIICHUSI PEIICHHUsI OObIKHOBSHHBIX T epEHITMAIBHBIX YPABHCHHUMI M X CHCTEM

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
MePEMEHHOT 0, IIOHATHSI psiga JlopaHa, 0coOBIX TOUEK, BRIUSTOB; IOHATHE TpeoOpazoBanus Jlamiaca v ero OCHOBHBIC CBOMCTBA; OCHOBHBIC
MIPUJIOKEHHS ONICPAIIMOHHOT O HCUHCIICHUS

Ounenovnbie MEpPONPUSITHS:
Jis uepuH ¢ 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 OK3aMeH 1 20
HUTOI'O 100
JlonmomHuTe IbHbIe GAJLTHI
VYueGHan HeATeIbHOCTE / Koi-Bo banm
OLICHOYHbLIC MEPOIIPUATHH
JIT1 Onuvimaa 2 10
AI12 BeicTyiuieHue Ha KOH)epeHImu 1 5
HUTOI'O 15
o o Kousi-Bo uacor Ouenounoe MudopmaunoHHoe obecrieueHue
=2 X MepoIrpHATHE
E Tara E = E Ayn. Cam. ponp oo
= HavaJa ; § § VuedHast 1eATEILHOCTH GaLIon Vuebuas Hurepher- Buneo-
s HeJeJIH £z JHTepaTypa pecypchl pecypchl
=
2 3 4 5 6 7 8 9 10 11
1 POl lexima 1. Y 1-ro mopsmka. JIY ¢ pasgcisEOIMMHCT ICPCMCHHBIMH, OCH1.2.4 oP1
onHopoausie. JIuneknbic JIY 1-ro mopsaaka, ypapHeHue BepHy iy, Zgof
Jexiwmst 2. IY B noaHbIX qu()epeHUIHATAX, HHTCTPUPYIOLIHI MHOYKUTCIIb, OCH 124 oP1
JOIT
1-4
[paktiueckoe samstme 1. JY  1-ro  mopsaka ¢ pasaeIsrOIIAMMCS OCH1.2.4 oP1
HNEPEMEHHBIMHE, OTHOPOAHBIE Y. HOIL

14




Kou-Bo yacoB

OueHouHOE

HudopmaiioHHoe oGecrieyeHne

= £ 2 MeponpHATHe
] Hara E g g Ayn. Cam. K
% HavaJa i 3 E VuedHast 1eATEILHOCTH 6;;‘];32 Vectan Hnreprer- Buneo-
==t HejeH E \% 2 JHTepaTypa pecypchl pecypchl
=
BrITonHeHre MEPOIIPUSITHIA B paMKax caMOCTOSTEIBHOU PabOThI CTyICHTA: 6 OCH 124 9P 1
BhITTONMHEHHE ][3. JIOIT
14
2 POl Pleximst 3. Y BBICIUMX MOPSIAKOB, AOMYCKAOIING MOHM)KCHHC ITOPSAKA. |2 OCH 124 oP1
Jluneiinnie oqHOopoausie JY. Onpeaemutens Bporckoro. Zgof
I TpaxTudeckoe 3anstye 2. JIuneitasie 1Y 1-ro mopsmka, ypasHeHue 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 Pl |lexima 4. Jlumeiiupie ommopommbie Y. Ompenemurens Bporckoro.[2 OCH1.2.4 oP1
JTuneitnbie Heoquopoausie Y . Metox Jlarpamska. HOIL
1-4
Jextms 5 JIuHeiHbIe HEOMHOPOAHBIC JY CO CENHATBHON MPaBOM YacThio |2 OCH124 OP 1
YpasHeHus Diepa ZEOF
ITpaxTudeckoe 3apsTie 4. JIY BBICITHX MOPSAKOB JIOMYCKAOIIHE TTOHIKEHUC|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 Plexims 6. Crucrembl mud(pepeHUHATBHBIX YPABHCHHMN, OCHOBHBIC HOHSATHS H|2 OCH 124 oP1
ompeeNicHAs. METOA MCKIIOYCHHS, METO[ DNepa, HHTETPUPYEMBbIC HOIL
KOMOHMHATIUH. 1-4
ITpakrudeckoe samstre 5. OIHOPOIHBIC W HEOTHOPOAHBIC JuHEHHBIE JVY.|2 OCH1.2.4 oP1
Meron Jlarparxa. JTY co CienuaTbHOM MPaBoi YaCTBIO Zgoi_[
[ IpakTideckoe 3ansrue 6. Cuctemsr Y. 2 OCH124 OP 1
JIOII
1-4
BrITonHeHre MEPOIIPUSITHI B paMKax caMOCTOSITEIBPHON PaObOThI CTYICHTA: 6 4 OCH124 OP 1
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= I = E E Aya Cont MeponpHATHe
aTa = N N
?-)( Hava a i § E YuebHasaA NeATENbHOCTD ?210;.1;32 VaeGuas HnrepHer- Bugeo-
= Heaem E Z 2 JHTepaTypa pecypchI pecypchI
e =
JOII
14
Jexuwyst 7 . Yucnoseie psimel.  OCHOBHBIC TECOpPEMBI O CBOMcTBax| 2 OCH 14 oP1 BP1
CXOISAIIHXCS PANOB JIOIT 1,34
Jexims 8. JlocTaTouHbIc NPU3HAKU CXOAUMOCTH HEOTPULIATETbHBIX 2 OCH 14 9P 1 BP1
P11
OB JOIT 1,34
[paxtudeckoe amstie 7. KoHTponbHas padora mo teme «J1Y 1-ro mopsaka,| 2 TK-1 10 OCH 14 5P 1
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 cxogumoctH| 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 2P 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
ITpaxTideckoe 3apsTre 11, DOYHKIMOHATBHBIC psIEL, paBHOMEpHAsT|2 OCH 14 oP1
P2 JIOI 1,34
CXOOUMOCTB >3
[Ipaktuueckoe 3amsrve 12. Paszmoxxenue (yHKUuH B CTemeHHBIC — PsiibL|2 OCH 14 oP1
TPUTOKCHUSA. JIOIT 1,34




Kou-Bo yacoB

OueHouHOE

HudopmaiioHHoe oGecrieyeHne

npou3BogHoM OKII.

= £ 2 MeponpHATHe
] Hara E g g Ayn. Cam. K
% Ha4ajIa =3 3 E VuedHast 1eATEILHOCTH 6;;;32 Vyebuas HntepHer- Buzeo-
==t HeJeJIH E \% E JHTepaTypa pecypchl pecypchl
s =
BrITonHeHre MEPOIIPUSITHIA B paMKax caMOCTOSTEIBHOU PabOThI CTyICHTA: 7 4 OCH 14 9P 1
BoitonHeHne MJ13. TloaroToBka K KOHTPOIBHOH 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
ITpakTdeckoe 3apstue 13, Pasnoxkenme (ymkimii B psg Oypee, ycaosus|2 OCH 14 oP1
Jlmpuxme JOIT 1,34
BrITonHeHre MEPOITPUSITHIA B paMKax caMOCTOSITEIPHOU PaOOThI CTYICHTA: 6 OCH 14 9P 1
BrIrtonHeHue 1J13. JIOIT 1,34
11 Jlexuus 15. Tlomsrre 06 unrerpaine Oypne 2 OCH 14
JOIT 1,34
[Ipaktuueckoe 3amstue 14. Psagpt @ypbe ot (yHKUME ¢ OPOM3BOJIBHBIM|2 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 |Jlexms 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
[ IpakTideckoe 3ausarre 16. KoMmmekcHbIe yucma U acHcTBusa Haa Huvu, OKII|2 OCH34 2P 1
JOIT 1,34
BrITonHeHre MEPOIIPUSITHIA B paMKax caMOCTOSTEIBHOU PabOThI CTyICHTA: 6 OCH34 9P 1
BhIrTonHeHue 1J13. JIOIT 1,34
13 PIl4  Plexims 18. Unrerpansuoe ucuncienue OKIT. Teopemsr Komm 2 OCH 34 oP1
JOIT 1,34
[IpaxTideckoe 3amstrae 17. Yerosus Korm — Prvana. I'eOMeTpHYSCKHHA CMBICIT 2 Z[%Cl_?13§44 OP 1




Kou-Bo yacoB

OueHouHOE

HudopmaiioHHoe oGecrieyeHne

= £ 2 MeponpHATHe
] Hara E g g Ayn. Cam. K
% HaYaJsa z 3 E YuedHas JesTeILHOCTD 62‘0;;32 Vuetbuas Hnrepher- Bugeo-
==t HejeH E \% 2 JHTepaTypa pecypchl pecypchl
e =
[ 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
poionHeHne MJ13. TloaroToBka K KOHTPOJIBHOH padoTe. JIOIT 1,34
14 PS5  Plexims 19. Psimpr ananuTraeckux QpyHKIUH 2 OCH 34 5P 1
JOIT 1,34
Jextms 20. Psx JTopana. M3o1uposasabie 0COOBIC TOYKH M HX KTacCH(UKanus|2 OCH34 OP 1
JOIT 1,34
[TpakTudeckoe samstrue 19, Psasl B KOMIUIEKCHOM — oOiactd.  Psmei|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 PJI5  |Jlexima 21. Berier GyHKIMH B H30IMPOBAHHOM 0CO0O0M TOUYKE, OCHOBHAs|2 OCH34 OP 1
TCOPEMA TCOPHHU BBIMCTOB. HOIT 1,34
[ IpaxTideckoe sanstre 20.  Pasnoskenne QyHkumii 8 psix Jlopasa. 2 OCH34 oP1
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  |Jleximst 22. IIpUmosKCHHC TCOPHH BHMCTOB K BBIYHCICHHIO HCKOTOPBIX|2 OCH 34 OP 1
PJI6  |uuterpanos HOIT 1,34
Jeximsa 23. TIpeoOpaszosanue Jlamiaca u ero CBOMCTEA. 2 OCH34 OP 1
JOIT 1,34
[ Ipaktuyueckoe 3arsrue 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 PHI6  |Jlexiusa 24. Tpunoskenust mpeoOpasosanus Jlammaca 2 OCH 34
JOIT 1,34
[ Ipaktuueckoe sarsrue 23. [Tpeobpaszosarue Jlammaca u ero CBOMCTBA 2 OCH 34 oP1
JOIT 1,34
ITpaxrdeckoe zapstne 24. Pemenmme JIY w cuctem JIY omepanuOHHBIM|2 6 OCH34




o o Kousi-Bo uacor Ouenounoe MudopmaunoHHoe obecrieueHue
= E I MeponpHATHe
E Hata E g E Ayr Cam. Kos-Bo
= Ha4ajIa =3 § § VuedHast 1eATEILHOCTH 61108 Vyebuas HntepHer- Buzeo-
T Hejem E § E JIMTepaTypa pecypcebl pecypcebl
MCTOZOM. JOII 1,3.4
BrITonHeHre MEPOIIPUSITHIA B paMKax caMOCTOSTEIBHOU PabOThI CTyICHTA: 7 4 OCH34 9P 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
Oomii 00HeM PadoThHI IO THCIUTLIINHE 96 120 100

Hudopmannonnoe odecnevenne:

Ne OcHoBHas yueGHan smTepatypa (OCH) Ne HasBaHnue 3/1eKTpoHHOT0 pecypca (IP) Agpec pecypea

(xom) (xom)

OCH 1 | ®uxrenronsi, I'. M. OcHOBBI MATEMaTHUSCKOT0 aHAIU3A : y4eOHUK : B 2 gacTsix / I'. M. @uxrtenronsi. — 10-¢ OP1 |Maremaruka 3.1 Tepexuna JLU. https://stud.Ims.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 | bubukos, 0. H. Kypc o6bikHOBeHHBIX U depeHIMATBHBIX YpaBHeHUH : yueOHoe nocobue / 10.H. bubukop. —
2-¢ u3n., crep. — Cankt-IletepOypr : Jlanb, 2011. — 304 ¢. — Teker : anekTpoHHBIN // JIaHb : 3JeKTPOHHO-
6ubmoreunast cuctemMa. — URL: https://e.lanbook.com/reader/book/1542 (nata obpamenus: 11.03.2019). —

Pexxum noctyna: u3 koprnopatusHo# cetn TITY

OCH 3 |IIpusasnos, U. . Beeaenue B Teopuro pyHKIUH KOMILIEKCHOTO nepeMenHoro : yueGuuk / U. B. IIpockypsikoB. —
15-e m3n., crep. — Cankr-IlerepGypr: Jlanp, 2009. — 432 ¢. — URL: https://e.lanbook.com/book/322 (garta
obpamenust: 11.03.2019). — Pexmm goctyna: u3 koprnopatusHoii cetn TITY.

OCH 4 | Bepman, I'. H. COopHHK 3aa4 110 Kypcy MaTeMaTHIESCKOTr0o aHaiM3a : yaeOHoe nocobue / 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 JononHurenbHas yaedHasi mareparypa (JOIT)
(xoxm)

JIOIT 1 | Bricmas MaTeMaTuka B yIIpaKHEHMSIX U 3aavax : yaeGHoe mmocobue / 11 E. Jlanko, A. T'. Ilonos, T.
$1. Koxepnukosa, C. 1. Jlanko. — 7-¢ w3, uctp.. — Mocksa: ACT Mup u OGpasoBanue, 2016.
— 816 c.: uin.- TekeT: HenocpeICTBEHHBIN.

[[OH 2 | Beicimasi MaTeMaTHKA JJIST TEXHUUSCKUX YHHBEPCHTETOB. YuebHoe mocobue: B 5 u.: U. 5. Jluddepenimansapie
ypaeuenus / B. H. 3agopoxusiii, B. ®. 3amemex, A. 10. Tpudonos, A. B. Illanopanor ; HannoHanbHBIN
uccietopatesbekuit Tomckuit momrtexauyeckut yuusepcutet (TIIY), Ouzuko-rexuudeckuit uHCTUTYT (OTH),
Kadenpa Bricmieil MaTeMaTHKH U MaTeMaTH4eckod (usuku (BMM®) . — Tomcek : U3n-po TIIY , 2014.-URL:
http://www.lib.tpu.ru/fulltext2/m/2015/m135.pdf (mata obpamenus: 13.04.2019). — Pexum pocryma: us
xopropatuBHoH cetd TIIV.- TekcT: 2JeKTPOHHBIH.

JIOII 3 | Tepexuna , JI. U. Beicmas maTemaTka. YaeGHoe mocobue. U. 4. J[luddepennuaibupie ypaHeHus. Patbl.
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 . COopHHK HHIUBHAYAJIbHBIX 3aJaHUAH 10 BBICIIECH MaTeMaTuke. YueOHoe mocobue. B 4 4. U. 4
/JI. U. Tepexuna, 1. Y. ®ukc ; HanponanpHbIN HccneqoBaTebckuii TOMCKHM NONMUTSXHHYCSCKUM YHUBEPCUTET
(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 r.



