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1. Poan JUCHHUILIMHBI «MaTemMaTHukKa 3»B (l)OpMI/IPOBaHI/IH KOMIIeTeHI M it BBIITYCKHHUKA:

OnemMeHT CocTaBasomue pe3y1bTaTOB 0CBOCHHUS (IeCKPHNTOPbLI KOMIIETCHINHN)
00pa3oBaTeNEHON Kox HanMeHoBARME
IIPOrpaMMBbl Cemectp
T KOMIIETEHIIMH KOMIIETEeHIIMH Kox T TR T
npaktrka, [MA)
CHocoBHOCTh YK(V)-1.B1 BiageeT onbeITOM IPUMEHEHUS 3aKOHOB €CTECTBEHHBIX HAYK
OCYIIECTBIISTH TIOKCK, Y MaTeMaTHYECKUX METOAOB M MOJIENEH /s pelieHus 3a1a4
KpI/ITI/I‘IeCKI/Iﬁ a”HaJIu3 Hu TCOPCTUYCCKOI'O U MPUKIIAJHOI'O XapaKTepa
YK(Y)-1 CHUHTE3 uH(OpMAaLHH, YK(V)-1.¥1 YMeer pemaTh 3aJaddl TEOPETUUYECKOTO M TPHUKIIATHOTO
IIPUMEHATh  CUCTEMHBIN XapakTepa
[IOAXOA A1 pCIICHUA YK(Y)-1.31 3HaeT 3aKOHBI E€CTECTBEHHBIX HAayK M MaTeMaTHYeCKHe
IIOCTABJICHHBIX 3aJa4 METO/Ibl TEOPETHYECKOTO XapaKTepa
Brnageer MaremMaTWyecKHMM ammapaToM KOMIUIEKCHOTO |
3 OIEpallMOHHOTO  HCYHCICHUs, U PepeHITUATEHBIMU
ABHEHUSIMU M PSJaMU JJISl TIPOBEICHUS TEOPETHUECKOTO
Maremaruka 3 CIocoGHOCTE U OIK(Y)-1.B3 ﬁEcneHOBaHI/I;{ pI/I MO,IICJII/ngBaHI/I}I (bmgqecxnx u
TOTOBHOCTE XUMHYECKUX TPOIIECCOB M SABJICHUM, a TAKXKe, ISl PEIICHUS
UCIIONIb30BATh OCHOBHBIC podeccuoHaIbHBIX 33124
OTTK(Y)-1 3aKOHBI YmMeer pemate OOBIKHOBEHHBIE —muddepeHITnanbHbIe
€CTeCTBEHHOHAYYHBIX OIIK(Y)-1.Y3 YpaBHEHUSI W WX CHUCTeMbI, TPUMEHSTHh ammapar
JUCLIMILIVH B ' TapMOHHYECKOT0 W KOMILIEKCHOTO aHAJM3a TPU pPEIIeHUN
poeccroHaTbHON CTaHJIapPTHBIX 33124
ACATCIIBHOCTH 3HaeT OCHOBHBIC ONPEOCICHWS M TOHATHS TEOPHUH
OIK(Y)-1.33 muddepeHnaTbHbBIX  YpaBHEHUH,  PSmoB,  (YHKIUH
)1 KOMILIIEKCHOTO IIEPEeMEHHOTO u OTIEepaIOHHOTO
WCYHCIICHUS
2. Iloka3zaTe i M MeTO/bI OIleHMBAHUS
Ilnanupyemblie pe3yJibTaThl 00y4eHHs 10 JHCIHUILIHHE Kon HaunmenoBaHue pa3jesa JHCHUNIHHBI MeToabl OLEHUBAHUS
Koa HaumenoBanue KOHTPOJIHPYeMOii (oueHOYHbIEe MEPONPHATHS)
KOMIIETEHIIHH
PJI1 | Bnageer 1. OGbikHOBEHHBIE U] depeHTnaIbHbIE KontponbeHas pabora
METO/IaMU peleHns: 00bIKHOBEHHBIX Auddepenumansapix | YK(Y)-1 YpaBHEHUS NIEPBOTO MOpsAAKa Nas.
ypaBHEHUH 1-ro U BBICIIEro MOPAJIKOB U CUCTEM OIIK(Y)-1 2. O6bIkHOBeHHBIE MU DhepeHITnaTbHbIE TectupoBanue —
g depeHIuanbHbIX ypaBHEHMIA, YpaBHEHUS BBHICIINX TOPSIIKOB U CHCTEMBI HE3aBUCHUMBI
METO/IaMHU HMCCIIEIOBAHMS CXOAMMOCTH PSIOB, PA3I0KEHUs 0OBIKHOBEHHBIX AuddepeHnnanbHbix ypaBaeHud | koatpoas LIOKO




(YHKUMH B CTCNEHHBIE W TPUTOHOMETPUYECKHE PS/IbI;
MerogaMu  audQepeHIrarbHOro ¥ WHTErpajibHOTO
WCUUCIICHHS  (QYHKIOMHA  KOMIUIEKCHOTO  TIEPEMEHHOr0;
OCHOBHBIMU TIPHJIOKCHUSIMH TEOPUH BBIYETOB; METOAAMU
OTEPAIlMOHHOTO HCYHCICHUS pelleHHsT OOBIKHOBEHHBIX
g depeHINaTbHBIX YPaBHEHUH U UX CUCTEM

3. YuncnoBsle psiibl

4. OyHKIMOHATIBHBIC PSIBI

5. Panpr @ypse

7. Psipl B KOMIUIEKCHOH 00NacTu

8. Teopus BBIUETOB U €€ MPHUIIOKECHUS
9.IIpeoOpa3oBanue Jlamaca. OnepaliOHHBIH
MeToJ petieHus TudepeHInalIbHbIX YPaBHEHUH

P2 | Ymeer 1. OGbikHOBeHHBIE MU (HepeHITnaIbHbIS Kontponwsuas pabora
OTPEeNsTh THUI, HAaXOAUTH OOIee W YacTHOE pelICHUE ypaBHEHUS TIEPBOTO MOPSIIKA nas.
mrddepeHUANBHBIX YPAaBHEHUH W CHUCTEM JIMHEHHBIX 2. OObIKHOBEeHHBIE TP epeHIInaTbHBIC TectupoBanue —
middepeHUAIBHBIX ~ ypaBHEHUH €  TIOCTOSHHBIMH YpaBHEHUS BBICHINX MOPSIIKOB U CHCTEMBI HE3aBUCUMBIN
kod( puIMeHTaMu; UCCIICNOBATh HA CXOAMMOCTD YHICIIOBBIE 00BIKHOBEHHBIX M epeHtmanpHeIX ypaBHeHuH | KoHTpOosb [JOKO
pSIbI, HAXOIUTh WMHTEPBAIBI CXOAUMOCTH CTEIEHHBIX 3. Yucnoskie psijibl
psanoB; pasnarate (GyHKiud B psag Teiigopa u Dypee; VK(Y)-1 4. OyHKIMOHATBHBIC PSIABI
BBIMOJIHATh JIGUCTBUA C KOMIUIEKCHBIMU YHCIAMUA U OTTK(Y)-1 5. Psaapl @ypre
bynakuusamu;  auddepeHpoBaTh W WHTETPUPOBATH 7. Panip1 B KOMIIEKCHOW 00acTu
(hyHKITIH KOMITJIEKCHOT'O IIEPEMEHHOT0; pa3iaratb QyHKIIUU 8. Teopus BEIYETOB U €€ MPUITOKEHUS
B psag JlopaHa; NpUMEHSATH TEOPHIO BBIUETOB IS 9.IlpeobpazoBanue Jlammaca. OnepamOHHBII
HaxOXJIECHUS WHTErpalioB; HAXOAWTh H300paKEeHHe II0 MeToJ] pemieHus AuddepeHnnanbHpIX ypaBHEHUH
OpPUTHUHAITY ¥ OPUTHHAJ 10 N300paKEHHIO;
pemats 3amauy Komm st quddepeHnnaibHbIX ypaBHSHUN
Y CHCTEM C IIOMOIIBIO OMEPAMOHHOTI0 HCUNCIICHHS

P13 | 3maer 1. O6pikHOBeHHBIC UG PepeHInaIbHbIe KonTtponsaas padora
KJTacCH(PUKaITHIO g epeHITaTBHBIX YpaBHEHUH, YpaBHEHUS TIEPBOTO MOPSAKA 3.

OCHOBHBIE  METOABI  pemieHus  auddepeHIHaTbHBIX 2. O6pikHOBeHHBIC UG PepeHInaIbHbIe TectupoBanue —
YpaBHEHWH TIEPBOTO ¥ BBICHIMX TIOPSIIKOB W CHCTEM YpaBHEHUS BHICIINX TOPSIIKOB M CHCTEMBI HE3aBHCHUMBIH
g depeHIuanbHbIX YPaBHEHHH; OOBIKHOBEHHBIX Au(epeHnnansHbIX ypaBHeHHH | kKoHTpoabs [IOKO
OCHOBHBIC TTOHITHSI TEOPUU YHCIOBBIX U (YHKIIMOHAITEHBIX VK(Y)-1 3. UncnoBsie psibl

panoB; psaabel Teinopa, Maxknopena, @ypbe; NOHITHUSL OTK(Y)-1 4. OyHKUUOHATIBHBIE PSABI

KOMITJICKCHBIX YHCEJl, OCHOBHBIX (DYHKUHH KOMIUIEKCHOTO
MEPEMEHHOI0 W HUX CBOHcTBa; auddepeHunpoBaHUE U
WHTErpUpoBaHue (YHKLUUH KOMILJIEKCHOI'O IIEPEMEHHOrO;
noHsATHs psiga JlopaHa, 0coObIX TOYEK, BBIYETOB; MOHSITHE
npeobpazoBanus Jlammaca M ero OCHOBHBIE CBOWMCTBA;
OCHOBHBIE IPHJIO’KEHHS Ol EPALIMOHHOI0 HCUHCIICHHSI

5. Psnp1 @ypbe

7. Paapl B KOMIUIEKCHOM 00J1acTH

8. Teopust BBIYETOB U €€ NPUIIOKEHUS
9.IlpeobpazoBanue Jlammaca. OnepanoHHBIH
Meroz perieHus 1uddepeHInalbHbIX ypaBHEHUH




3. IIkaJuga oueHUBaAHUSA

[Mopsinok opraHM3aliiél OLEHUBAHUS PE3YJIbTATOB OOYYEHHS B YHHBEPCHUTETE PETIIAMEHTHUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATUBHBIM aKTOM —
«Cucrema OlICHUBaHHUS PE3yJIbTATOB 00ydeHUs1 B TOMCKOM TOJMTeXHUYeCKoM yHHBepcutere (CructeMa olleHUBaHuUs)» (B JCHCTBYIOIICH pEelaKiluu ).
Hcnons3yeTcst 0aulbHO-pEHTHHIOBAsI CHCTEMa OLIEHUBAHMSI Pe3y/IbTaTOB 00ydeHus1. MiToroBas olieHKa (TpaIullOHHAs 1 IUTEpHas) TI0 BHIaM y4eOHOH
nesitenbHOCTH (M3ydenne quctuiiud, Y UPC, HUPC, kypcoBoe mpoeKTHupoBaHUE, TPAKTUKH ) ONIPEACIIIETCS CYyMMOU 0alioB 1O pe3yibTaTaM TEKYIIEro
KOHTPOJISI U TPOMEXKYTOUHOM aTTecTaliu (MTOroBasi pedTHHroBas olleHka - MakcuMyM 100 6asmioB).

Pacnpez[eneHHe OCHOBHBIX W JOIIOJIHUTCIIBHBIX O0amioB 3a OLCHOYHBIC MCPOIPHUATUA TCKYHICTO KOHTPOJIA U HpOMC)KYTOqHOﬁ aTTecranuu
YCTAaHABJIMBACTCA KAJICHAAPHBIM peflTI/IHF-HHaHOM JAUCIHUITIINHBI.

PGKOMGHHyeMaﬂ mIKajga ajsi OTACJIIBHBIX OIICHOYHBIX MepOHpI/ISITI/II\/’I BXOOHOI'O U TCKYIICTO KOHTPOJIA

% BBINOJTHEHUS CooTBercrBHe
. OnpeeieHne OLeHKH
3aJlaHusA TPaAMIITHOHHOH OLIEHKE
90%+100% «OTINYHO» OTnu4HOE MOHUMAaHKE TpeIMeTa, BCECTOPOHHUE 3HAHNSA, OTJINYHbIE YMEHUS U BJIaJICHUE OIBITOM MPAKTUYECKOH e TeTbHOCTH,
HEe00XOANMBIE Pe3yIIbTaThl 00y4eHUs CPOPMHUPOBAHBI, X Ka4ECTBO OLICHEHO KOIMYECTBOM 0alsIoB, ONU3KUM K MAaKCUMAIEHOMY
70% - 89% «Xoporoy JloctaTouHO NOJIHOE TOHUMAHHUE MPEIMETa, XOPOIIHE 3HAHUS, YMEHHS 1 OIIBIT MPAKTUYECKOM JIeITeIbHOCTH, HEOOXOMMbIC PE3YIIbTATHI
00yueHus chopMHUPOBAHbI, KaUeCTBO HU OFHOTO U3 HUX HE OLICHEHO MUHUMAJIBHBIM KOJIMYECTBOM OaioB
55% - 69% «Y IOBILY [puemnemoe noHMMaHue NpeMeTa, YIOBICTBOPUTEIbHBIC 3HAHUS, YMEHHS U ONBIT IPAKTHIECKOH AESTELHOCTH, HEOOX OIMMBbIE PE3YIbTaThI
00y4eHus copMHUPOBAHbI, KaUeCTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHUMAJIbHBIM KOJINYECTBOM 0ajljIoB
0% - 54% «HeymoBn.» Pe3ynbpTaThl 00ydeHUs HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBAHMSIM
[IIkayia y1si OLIEHOYHBIX MEPOIPUITHHI SK3aMeHa
% BBINOJIHEHHSI IK3aMeH, CooTBercTBHE
. . Omnpejesenue oneHKH
3aJJaHUH JK3aMEHa [(FN N TPAAUIHOHHOHU OLICHKE
90%+100% 18 +20 «OTIUIHO» OTnryHOE NOHMMAaHKE TIPEMETa, BCECTOPOHHUE 3HAHWSA, OTIMYHbIE YMEHHUS M BIAJCHUE ONBITOM NPAKTHUECKOH JeATeTbHOCTH,
Heo0XO0MMbIe Pe3yNbTaThl 00y4eHHs: chOPMHUPOBAHBI, HX KaYeCTBO OLICHEHO KOIMYECTBOM 0aJlioB, OJM3KUM K MaKCHMaJIbHOMY
70% - 89% 14+17 «XoporIo» JlocTaTouHO MOJTHOE MOHMMAaHHUE MIPEMETa, XOPOIIHe 3HAHNS, YMEHUS U OTIBIT MIPAKTUIECKOH NesITeTbHOCTH, HEOOX OAMMEIe
pe3yabTaThl 00y4eHust ChOPMUPOBAHbI, KaYeCTBO HH OHOI'O M3 HUX HE OLICHEHO MHHHMAJIFHBIM KOJIMYECTBOM 0aJlIoB
55% - 69% 11+13 «Y IOBIL.» [MpreMieMoe MOHUMaHKE TIPEIMETA, YIOBICTBOPUTEIBHBIC 3HAHNS, YMEHUS U OIBIT IPAKTUIECKON JAESITENEHOCTH, HEOOX OMMBIE
[pe3ynbTaThl 00y4eHUs ChOPMUPOBAHBI, KaUeCTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJIEHBIM KOJIMYECTBOM OaJlIOB
0% - 54% 0+10 «HeymoBi.» Pe3yneTaThl 00ydeHus He COOTBETCTBYIOT MUHUMAJIBHO JJOCTATOUHBIM TPEeOOBAHHIM




4. TlepeyeHb THNOBBIX 33/IaHUI

OueHovHbIE

“pl/lMepr THIIOBBIX KOHTPOJIBHBIX 32J]2Hl/lﬁ

MepPONPHATHS
1. KontponbHas BapuaHT Ne 1
pabota
KoHTponbHana paboTa no teme «AundpdepeHuymanbHble ypaBHeHUA 1 —ro nopagka»

1. Onpepenutb TMN N HaUTK 06 Me peLleHUA AAHHbIX YPaBHEHWUIA:

1. (y+ylnx)dx— (x—xy)dy =0.

2 Y+ 2X y= 2x?
1+ x2 1+ x2
2
3. (2 + ydx+ (xCy - X )dy =o.
y2 y3

2. HaiiTi yacTHbIE pelieHUsl YPaAaBHEHUIi:

4. xy’—y:xtg(%j, y@) =1.

5. eYdx=(2y-xe¥)dy, y(-1) =0.
KoHTponbHasa pabota no Teme «AudpdepeHumnanbHbie ypaBHeHUA BbiCLLIEro NOPAAKA U cuctembl AY»
) Onpegenutb TMN M HaUTK obLMe peleHUA JaHHbIX YPaBHEHUI:

1) y'=y+x

X

14 [ e
2) V' -2y +y=—.
X

1) Pemurn 3anauy Koum:

1) w+(y)'=0. y@=1y@=L




OueHovHbIE
MEPONpPHUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 32J12HHﬁ

2) y—y=e*+2x. y(0)=1 y'(0)=1.

ax _

dt 7’ _ 4 _
3) dy . x(0) =1; y(0) =

dt

YucuoBbie U QYHKIMOHANbHBIE PSAIbI
l. HccenenoBaTe Ha CXOAUMOCTB PSIIBL:

1.i 1 ’ 22 (n+1)? 3.in!(n+1)!

n+1-cos’na S (n+2)23" 4 (2n)!

4.i(n—1j’ Z(1) n

n1\3n + 2 mon°+ 5
1. HaiiTi uHTEpBAI CXOIMMOCTH P, HCCIEN0BAThL P/l Ha KOHIAX HHTEPBAa:

n 2n o A2n 2
y 3 OUXT 2 33 (1+3)°

n=t N =1 (x+5)"

. Pa3znoxuth B psan Teitopa, B OKPEeCTHOCTH TOUYKH Xo, GyHKIHIO T(X):

1) y=Inx, Xxp=1 2) y=x2-sin5x, Xp =0
7 1
) y=—m5 X =0, 4) y==-= Xg=-1L
1+x-12x2 Ux
KonTtponbnas padora Ne3 no teme «@yHKIMH KOMIIJIEKCHOT O llepeMeHHOI 0
BAPHUAHT Nel
V. a) Halitu Bce 3HaueHUs KOPHS: 3-2. Pe3ynbraT BBRIUHCIEHUI IPEICTaBUTH B ainredpandeckoii popme.

6) Mpeacrasutsb B anreGpandeckoii dopme: (—1—i)*
V. a) Haiitn ko> duumenT pacTshkeHust 1 yron noBopora B Touke Zy =1—1 npu orobpaxennn © = Z

0) IIpoBepuTh PyHKIMIO HA AHATUTHYHOCTB: (O = (Z*)2 -Z




OueHovHbIE
MEPONpPHUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 32J12HHﬁ

VI.

VII.

VIHI.

1.

2.

3.

Haiitn anamntudeckyro dynkumo f(z) =U +iV  no ussectroit  aeiictBuTensHoil dactn u 3Hadenuto f(Z):
U(xy) =x3-3xy? f(i)=-i

BbIuKCcIIUTh HHTErpalT: IZZ Im zdz, rue L - orpesok npsimoii or Touku z; =0, no touxkn Z, =1-2i.

L
rIe LZ|Z—2i|=l.

dz
Briuncnuts uHTErpa: I

[ °(z-2i)"°

Konmponvnaa paboma Ne3 no meme «Komnnexcnote psaovt. Boruemur»
BAPUAHT Nel

z
Pa3noxurs QyHKIUIO f ( yA ) = B psin Jlopana ¢ ueHTpoM B Z() = 1 B konbue | z-1 |> 4.

(z-1)(z% +2z-3)
© cos(in) LS (z+i+1)"

Haiiti 1 moctpouTh 001aCTh CXOIMMOCTH psijia: z 1

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

Beraucnuts CJIEAYIOIINE UHTETPAJIbL:
o0

zdz exp(1/z)+1 COS zzxdx
A>§—B>I dZC>j

2
|z2-2|=4 e’ +e |2]=2 z o X% +4%+5

KonTtpoabnas padora Ne3 mo teme «OnepanuonHoe ucuucjaeHne.»
BAPUAHT Nel

1. Pewwts mupdepenumansoe ypasuenne X +3X = €', eciu X(O) =0.

2. C nomotusio Gopmyssl [lroaMerns HAWTU pellieHHe YpaBHEHHS
X''=arctgt,

Y/IOBIIETBOPSIOINIEE HAYATHHEIM YCIOBUM X(O) =X (O) =0.




OueHovHbIE
MEPONpPHUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 32J12HHﬁ

X'+4y +2x =4t +1;

3. Pemmts cucremy ypaBHeHUH

: 3.2
+X—y=—t
y y 5

U3,

IIpuMep BapuaHTa HHAUBUIYAJILHBIX 32JIaHUN.




OueHovHbIE
MepONpPUATHS

IIpuMepb! THNOBBIX KOHTPOJIbHBIX 3aaH it

JludbdepeHiunantHele YpaBHEHHA M CHCTEMBI

1. Haiiry ofiige peileHns ypaBHeHU NepBOro NopijiKka

L
1) _—
T blll[y'l,..ﬂ
2) y +ycos T = cos .
3) y+y=zy.
e dr
) y
)
)

e

=10

T LU!:. y
(32% 4 boy®) dr + (62°y + 4y*) dy = 0.
ANy + 4y —a)y' = 1.

5
6

2. Hafitu uacTHELe pelueHdd YPABHEHI

1) Vi +1de=zydy, y(l)=0.
) {.L—y)dr+(.£+y]dy=[}, y(l) =1
3) oy’ — 2y = 2t y(l)=0.
4) ¢ day=(1+z)e™ o y(0) =1

3. Haittu peutenns ypasHennil BrCIIEr0 T0PSaKa

. [0y =10

1) 9y = o — 1. Ny =yer, TN

) day'y" =y )y 5 0 =1

3y cos’z = 1. 4) "+ = cosz.

5] H+_ _2+L‘US'1':L' h;l -.I_I_.;Ii_l_ .7+ !
aly y o kl = y=re et
Ty + 2 +y = (122 — 10) €. &) o — 3y = 2sindz — cos 3z,

9) 4" — 4y + 5y — 2y = (16— 122}, 10} 4" + 3" + 2 =1 - 2%

1) 2 " + oy’ +y =10, 12) 2* 4" — 6y = 12In .
13) &4 2¢ + 52 = =8¢~ sin 21, r(0) =12, z(0) =6
14) & — 6z + 25z = 9sindt — 2 cos 4t r(0) =2, z(0)=-2
4. HafiTu perueris QnHeliHEX cHCTeM

| &= —8r+dy
) y=dz—-4dy

5 ji=[5z+5y z(0) =
M=t 4(0)=1
3 @=5hr—2y 4jji=[5z+4y+'Jf

: y=lr+y | g=—-c+10y-1"




OueHovHbIE
MEPONpPHUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 32J12HHﬁ

YuciaoBble 1 (]_)VHKIII/IOHaJ'ILHLIe PHAAbI

1. I/ICCHGI[OBaTI) Ha CXOAUMOCTD 3HAKOIIOJIOXKUTCIILHBIC PAAbI:

®  (2n-1)2 © 5 3
2) St
Dl ety DAY T
(n') * (n—l)n 1
3 4 -1y 1
) Z ) ngl - o
2. UccnemoBaTh Ha CXOAMMOCTD 3HAKOYEPEIYIOITHECS PSIIbI:
3n-2 o 5n2 +3n—
1) > " 2) > (-n"
nZ =1 2n nzzll 7n Cmli4 +4
6" (n? -1
9 Sty z( 1) mzn( j
n=1

3. Havtu MHTepBaJlbl CXOOVMMOCTIM CTEIIeHHBIX PAIOB:

Jn 2) i(—l)”nZZ” X"

n=1

4. Pa3noxuts B psa Teisopa o creneHsm (X - XO) byHKIMH:

1

1) y=———, Xg=-2 2) y=(1+x)e 2, x,=0
X2 +4X+7 0 0
arctgx’ 3

3) y= = Xp =0, 4) y=In(x+2)" Xx=1.

X

5. Mcnonb3yst pa3noKeHue MoAbIHTErpabHOM (DYHKIIUU B CTENIEHHOM Psifl, BHIYMCIUTH HHTETPAJIbI C TOYHOCTHIO HE
menee 0,01:




OueHovHbIE
MEePONpPHUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 32J]2HHﬁ

1/8 1

1) [Vi-x*dx 2) [sinx®dx
0 0

KoMmiuiekcHble yncia M QYHKIUU

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

BrimonnuTh AeiicTBus B anredbpanyeckoit popme:

1) 3z +52,, 2) z;-1,, 3) 4,
23
2. vt uncna 2 =333 +3i, 7, = -1+4i, 73=2—4i.

[TocTpouTh uncna Ha KOMIUJIEKCHOM TUIOCKOCTH Y TIEPEBECTH B TPUTOHOMETPHYECKYIO M TIOKa3aTeIbHYI0 (JOPMY 3amuCH.
BrimonHuTe yKa3aHHBIC JCHCTBHSA B TOKa3aTelbHOW ¢opMe, pe3yinbTaThl MPEACTaBUTh B anreOpandecko W B
roKazaTenbHOU Gopme.

Zy-1Z
) @) 23z 3 22
2 3
3. Maubi uncna ) = —1—1, 2, =2+3l.

BrruuciauTs 3HaUeHUS QYHKIIHNA:

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

Pe3ynbTathl mpeacTaBuTh B anreOpandeckoil popme.
4. OnpeAenuTh U MOCTPOUTh Ha KOMIUIEKCHON TJIOCKOCTH CEMENCTBA JIMHUHN, 33JaHHBIX YPaBHEHUSMU:

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

5. Haiftu Moyne u aprymMeHT npou3BogHoH ¢pyHkuuun W = f (Z) B TOUKe Z = Zj:

f(z)=(1+4i)e™2,  zy=1+i
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6. BbuncimTh HHTETpabI:

1) Ll |z|=+/3, Rez>0 ;
({)f { |

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

7. BeraucnuTe, UCNIOJIb3ys HHTETpaTbHYI0 popmyny Komu:

1) |z|=0,5;
gj 5 dz, 2oe L:42)|z+1|=1
(L2 (“1) 3) |z2]=2

OnepanuoHHbIH METOA
1. Haiitu n300paskeHust CIeTYIOMMX ()yHKITHH:

pdt _ ebt
1) f(t)=cos*. 2) f(t)=
2. Haiiti opuruHaibl GyHKIIUN 110 33JaHHBIM U300paKEHUSM
1 p2
DFP) = ) F(Pp)=-————>5—
(p+1)*(p+3) (p®+4)(p*+9)
3. Haiitu pemenue 3amaun Kot onepanmoHHBIM METOJIOM:
1) 2x"+5x"' = 2cost, x(0)=0, x'(0)=0.
2) X"+6x=t2, x(0)=0, x'(0)=0.

3) X"—4x'+3x = 5et, x(0)=0, x'(0)=0.

4. Pemuth ypaBHeHUs, UCTIONb3ys hopmyny roamens:
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0, t<1,
-2, 1<t<2,
X"+16X = x(0)=0, x'(0)=0.
1, 2<t<3,
0, t>3,

5. Haiitu pemenue cuctem onepanioHHbIM METOJIOM:

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

TectupoBanue | Borpocsr:
- 1. JlaHbI KOMIUIEKCHBIEC YUCITA
HEe3aBUCHUMBIH 7z, =1+ 2i u z,= 3

KOHTPOJIb - -
[IOKO (PT5 (3mech Z; M Z, - KOMIUIEKCHO CONPSDKEHHBIE YNCIIA)

u PT6) YcTaHOBUTE COOTBETCTBUE
NEUCTBYE HAJ YUCIIaMU:
1. 2z,+3z,
2. 7,-1,
3. 77
4, 5.2
1
5. (2)°
pe3yabTaT ISHCTBUS HAJ YUCIaMU
1. 3i-6
2. 4i-3
3. 2-5i
4. —6-3i
5. 6+3i

2. I[aHLI KOMIIJICKCHBIC YHCJia
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z,=7e °©
a) I'maBHO€ 3Ha4YeHME apryMeHTa IPOU3BENeHUs Z1 * Zo PAaBHO

z
0) [MaBHOE 3HAaYEHNE ApryMEHTA OTHOLIEHHUS — PABHO
Z2
(OTtBeTsl AaTh B rpagycax)

3.YcTaHOBHTE COOTBETCTBHE 3Ha4eHne GyHKIMM

Dynkms 1. e(++/3-i)
1. 2exp l+i5—7z] 2. e(i—3)

0 3. e(x/3-i-1)

4. e(3-i)
5

2. 2exp 1+i2?7z}

3. 2expl1-iZ
p 6]

4. 2exp 1+i£]
3

4.

Haiitu k03 QUIHEHT pacTsKeHUs ¥ yroJl MoBOpoTa B Touke Zg = | Beecrtu 11Ba uncna
k =
a =

MIPU OTOOPAKCHUH f (Z) = Z4 +Inz

HpH BBOZIC SHA"CHUA k 3HAa4YCHUA KOpHeﬁ KBAaJAPATHBIX OKPYIJIATH 0

JACCATBIX.
3HaueHUS yrijia ImoBOpOTa BBOAUTH B I'paycax
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o.
BBectu nBa yucna
Bprunciuts uHTErpan I (Re Z+Jm Z) dz (L) - X =
(L) e npsiMast JTNHUS, y=
COJIMHSIIONIAs TOUKH u

OTBeT NoTy4nTh B BHIE KOMIUTEKCHOTO yrcina X+ 1Y

JIpoOHBbIe 3HaYEHUST BBOJIUTH B BUJI€ HECOKPATUMOM APOOH

4/9,-712
6.
Boruncnute uHTerpan, ucnonb3ys Gopmyny Komm 1. —xl2
dz 2. -1
§ > 3. 7l2
iz+2il=22° +4 4. —7il2
. 5 -1/2

KOHTyp O6XOI[I/ITC5I B ITOJIOKUTCIIbHOM HallpaBJICHWH.

7.
Bri6epuTte Bce GyHKIIMH, KOTOPBIE MOTYT Int
CIIY)KUTh OPUTHHAJIAMHU A. T
B. t°+5e %
C. arctgt
cost
D. —5
t
E. ctgt
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2
-
e
8.
Y CcTaHOBUTE COOTBETCTBUE OPUTHMHAJIOB U 2 4
n300paxeHuit 1. F ( p) = + 2 i
p+3 p°+4
A f(t)=2e7 +4cos2t 5 8
3t - 2. F(p)= +
B. f(t)=3e” +4sin 2t p+3 p?-4
c. f(t)=2e" +4sh2t 4 4
" . 3 F=1"3" -
D. f(t)=4e> —4ch2t p-> p~-4
3 8
4 F(p)=—"+—
p-3 p°+4

9.

Bri6epuTe ycIoBHO CXOAALIUICS Psijl, UCTIONB3YS Mpu3HaK JleloHuIa

1.

2.

=1 (3n+2)?
00 (_1)n+1n

n=1 (n +1)|

0 (_1)n+1n

2

S D1 3n+2
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o0 _1 n+1
2(3)
n=1 n+2
10.
I S L F=tx-Ixt e ixs
Pa3noxkuTh QyHKIHIO (1 N X) (X _ 2) B ps Makiopena. 2
2. f(x)=—+—x+§x2+ix3+
4 8 16
11 3
3 f(X)=—=+>x-—>x+—x’+
2 4 8 6
11.

Uurepsan (1;3) siBisieTcss HHTEPBATIOM CXOAUMOCTH PSIOB

n=1

, i(x—Z)n
n=1 N
0 (X_3)n

12.YcraHoBUTE COOTBETCTBUE
hyHKIIS

CYILIECTBEHHO 0c00ast TOUKa
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z

e

f (Z) = 72=00
7*(1-12)°
1+1z
Inj =——
Z
f (Z) S — z=0
2°(z+4)
[ z+1+4i :
f(z)=sin| === 7=-4i
z+41
1
eZ—i
f(2)=5——— =i
(z°+1(z-1)
z=1
z=4i
z=-i
13
1 a= __ i
Oynximro W = — pasnokuiy B OKPECTHOCTH TOYKU Zo = —i B CTEIICHHOMN st a=_ 1
ax= _,i_
a,+a(z+i)+a,(z+i) +a,(z+i)’ +... =l
Yxaxkure K03 PUIHEHTHI pa3noKeHus do; 1; 82; 83
(mpoOHbIE OTBETHI BBOAKTE OOBIKHOBEHHOI HECOKPATUMOM IPOOBI0 O3 IPo0esioB, eciti KO3 HUIMeHT
MHHMBIH, | — IEPBBI MHOYKHTED)
14.
16.Pemmts 3ana4ay Kommu onepanuoHHbIM 2 ( _3t t 3t
METOIOM xt)=—le " -1)—-_-e
: 9 3
Otger:

X'43x'=e >, x(0)=0, x'(0)=-1
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15.

Bribepure cxonsmumiics psj, UCHOIb3Ys IPU3HAK CPAaBHEHUS

© 1
1
® 1
2. Y —————
n:l%vn+2
X 1
3. >
n=1(n2+3)-\/n+2
4. v 1t
n=13N+5

16.13 ypaBHenwuii BbicIIero nopsjka BLIOPATh ypaBHEHHS, T0MYCKAIONIME TOHMKEHUE TIOPS/KA C TIOMOIIBIO 3aMEHBI

y'=p(y).y'=p'y-p
t y"+1_2y(y')2=0
2yy"=2yy'Iny =(y")*
y'+2y'+y=e"
y"sin® x =sin 2x

1
"+ 25y =
y y sin®5x

a > DD

17 YacTtHOE peuicHuce y * HEOAHOPOAHOI' O JIMHEHHOT O
YpaBHCHUA
y"'-3y'+2y = x-e*

HUMECT BU

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

DK3aMeH

=

[IpuMmepsl 3anaHuil Ha 3K3aMEH
JK3aMeHaAlMOHHbIH Onier 1
Cemectp 3
Crenennsle psaabl. Teopema Abens.Haxoxnenne uHTepBaga CX0IMMOCTH CTEIIEHHOTO psijia.
[Ipeo6paszoBanue Jlannaca. OpurnHansl U n300paxkeHus. OCHOBHbIE CBONCTBA ONEPALIOHHOTO METOAA

Pemnts 3amauy Komm y'—% =4x*, y) =1
1+ x*)y"+y'=0

Pemuth ypaBHEeHME

& 1
o n
I/ICCJ'Ie,Z[OBaTB Ha CXOOAUMOCTDb YUCIIOBOU pA] z (—1)

= (2n+5)In(2n+5)

0 9n
Omnpenenuts UHTEPBAN CXOIUMOCTU (PYHKIIMOHATIBHOTO PAa Z (-n" —

n=1 5 : (X - 2)
Paznoxuts B psn Jlopana pyHkuuto f (Z) = (Z — 3)2 eV
Beruncinute In(—\/§ + i)2

Haiitu ko3¢ ¢duimentT pacTspkeHUsl IUIOCKOCTH  Z = x+iy B TOYkKe Z; = 2i—3 opu  OTOOpaKeHUU
f(2) = (7i+2)In(22)

110 CTCIICHAM

2z +3i

iz+4

Haiitu yron nosopora ruiockoctu Z = X + iy B TOUKE Zgn = 1 npu oroGpaxkennn f(z) =

I/I306pa3I/ITL O6J'IaCTL, 3a1aHHYIO HCPpAaBCHCTBaAMU




OueHovHbIE
MEPONpPHUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 32J12HHﬁ

|z-1<3, |z+1|]z1, 5z/6<argz<5r/4.

Iz

€
10. Brrumcauth HHTErpal m ——az

3
|z+2|=1,5 (Z + 7[)
11. Haiitn nzo0pakenne mis GyHKIMHA f(t)=t-ch3t-sin2t

TeopeTndeckne BOIPOCHI Ul HOATOTOBKU K DK3aMEHY

JuddepenunanbHbie ypaBHEHUS H CHCTEMbI

Kakue oObikHOBeHHBIE UG (epeHIInaIbHbIe YpaBHEHUS TIEPBOTO MOPSIIKA HA3bIBAIOTCS YPAaBHEHHUSIMU C Pa3JeiIEHHBIMU H C
pazaenstonumucs nepeMeHasiMu? Kak orm pemrarorcsi?
Kakwue oObikHOBeHHBIE qrddepeHnalbHble YpaBHEHHUs TIEPBOTO MOPsAKAa HAa3bIBalOTCS OMHOPOoAHBIMU? Kak oHM pemratorcs?
Kakwue oObikHOBeHHBIE AU depeHIanbHble YpaBHEHHS ePBOro MOpsIKa Ha3bIBaIOTCS JTUHEHHbIME? [lepeuncinute MeTo bl
perreHuns
Kaxk pemaercst ypaBHenue beprymmu?
Kakune oObIkHOBeHHBIE IU(epeHIInaIbHble YpaBHEHHS IIEPBOTO TMMOPSIKA HA3BIBAIOTCS YPaBHEHHSIMH B TIOJHBIX
muddepenmmanax? Kak onn pemarorcs?
Uro Takoe 3amava Komm Juis OOBIKHOBEHHBIX JU(EepeHIIUAIBHBIX ypaBHEHHH BBICIIMX TopsakoB? Korma ona wmmeer
SIMHCTBEHHOE perreHne?
[lepeuncnute OCHOBHBIE THIIBI OOBIKHOBEHHBIX aH((epeHIInaTbHbIX ypPaBHEHHWH BBICIINX MOPSAKOB, JOIMYCKAOIIIX
TTOHIDKEHHE MTOPSIKA.
Maiite onmpenenenue nuHeHOTo Ard depeHInanbHble ypaBHEHUS h - 1o opsiaka. [lepeducinte oCHOBHBIE CBOMCTBA YaCTHBIX
pelIeHui OJHOPOAHOTO YPaBHEHHS.
CdopmynupyiiTe TEOpEMBI O BPOHCKHAHE.
CdopmynupyiiTe TEOpEMY O CTPYKTYpE OOIIIET0 PemieH s HEOTHOPOIHOTO THHEHHOTO ard depeHInanbHbIe YpaBHEHUS
B uwem cocrout Meron Jlarpamka OTBICKAHWS YAaCTHOTO PEIICHHS HEOAHOPOMHOTo JHHEHHOro auddepeHnransHbie
ypaBHEHU?
Cxema moctpoeHust (hyHIIAMEHTAIbHOW CHCTEMBl pPENIEHWH OJHOPOAHOrO JHHEHHOro AudQepeHIalbHbIe YPaBHEHUS C
ITOCTOSTHHBIMU KO3 (ppunmeHTamMu
[lepeuncnute MeETONBI OTHICKAHUS YACTHBIX PEIISHUH HEOTHOPOTHOr0 JIHHEWHOro auddepeHualbHbIe ypaBHEHHS C
ITOCTOSTHHBIMU KO3 (ppunmeHTamMu
Maiite onpeaeneHre HOPMaIbHOM CUCTeMbl OOBIKHOBEHHBIX U pepeHInaNbHbBIX YpaBHEHHH n-ro nopsaka. ChopMmynupyiire
3aaauy Komu 1yist Takod CUCTEMBL.

UznoxkuTe MEeTonbl MCKIIOUEHHUS] M XapaKTepUCTHUECKOrO YpaBHEHHUSI OTHICKaHHUs OOIIEro pelieHUs CHCTEMBI
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JIMHEHHBIX OJHOPOAHBIX ypaBHCHI/Iﬁ C ITIOCTOSAHHBIMHA KOS(b(l)I/IIII/IGHTaMI/I.

YucioBble U PyHKIHOHANBbHBIE PpsiabL. Paabl @ypbe
[NonsiTre YncIOBOTO psina, ero cymMMbl. HeoOXomMMBIi MpU3HAK CXOTUMOCTH.
CBoiicTBa CXOIAIITUXCS PSIOB.
CpaBHUTENBHBIN MPHU3HAK CXOAMMOCTH 3HAKOIIOIOXKHUTENBHBIX PAIOB. DTAaJIOHHBIE PSAIBI.
[puznak 'anambepa. J{i1st KaKMX BHJOB YHCIOBBIX PAJOB OH dPQeKTHBEH?
Panukansueil npusnak Kommu. [ Kakux BUJOB YHCIOBBIX PSIIOB OH IMpUMEHseTCs?
Wnrerpanpubiii npusHak Komm-Makinopena. B kakux ciydasix ero cieayer IpuMeHsTh?
[puznak JleiOHMIA CXOMUMOCTH 3HAKOYEpeIylommxcs psiioB. Kak MpoBOAMTCS OIeHKa CYMMBI M OCTaTKa Takoro psija?
ITonsiTne aGCOMIOTHON U YCIIOBHOM CXOIUMOCTH.
[lonstne (yHKIIMOHATBHOTO psia W o0nacTH ero cxommMoctd. PaBHOMepHass u abcomoTHas cxoauMocTh? CBoiicTBa
PaBHOMEPHO M a0COIFOTHO CXOSAIIUXCS PSIJIOB.
ITonsitue crenennoro psga. Teopema AGers.
WHTepBan u paguyc cXOIUMOCTH cTeeHHOro psifa. CrocoObl HaX0XKIeHUs: HHTEPBAJIOB CXOUMOCTH.
Psnaet Tetinopa u Makinopena uist JaHHOH (GYHKITHH. Y CIIOBUSA pa3inoxenus Gpyakmun B psn Teitmopa. Cxema MmocTpoeHus psaa
Teitnopa (MaxknopeHa).
Psaner MaknopeHa ajisi HEKOTOPBIX JJIEMEHTapHBIX (YHKIHH, WHTEPBAJIBl HUX CXOAUMOCTH. VICIONB30BaHHME T'OTOBBIX
PasIOKEHUN TSI TTOMYICHHS Pa3IoKeHH B psija MakimopeHa 0osiee CIOKHBIX (QYHKIUH. [IpuMeHeHne CTEeHHBIX PSIIOB B
pUOJIMKEHHBIX BBIYMCICHUSX.
[TonsiTre TpuroHomerpuyeckoro psaga. @opmyinel ypbe 41 HaxoxACHUS KodGGUIMEHTOB pana (QyHKUHU S IepuoIudecKas
¥l 3a1aHHas Ha nHTepBane [—1T; 7T] ).

Teopema upuxiie 00 ycmoBusx paznoxkeHus ¢pyHkunu B pan Oypee.
®opmyner Oypbe A YeTHBIX U HEYETHBIX (YHKITHIHA.

Dopmynsl Dypre s cityyas pa3ioKeHus PYHKINH, 3aJaHHOW B IPOM3BOJILHOM MHTEpBAe [—| , |] .

Paznoxenue B psg Oypre HeepruOAMIECKUX (DYHKITHH.

KoMmuiekcHble ynciaa u pynkuuu. Teopusi BbIueToB
TToHsgTHE KOMIJIEKCHOT'O YHCIIa, €r0 JEHCTBUTEILHON M MHUMOM YacTH.
Anrebpanyveckas Gopma 3amrcH KOMIUIEKCHOTO uncia. Kakue KOMIUIEKCHBIE YMCiia Ha3bIBAIOTCS PaBHBIMHU, KOMITJIEKCHO -
COTPSKEHHBIMHU ?
Apudmernyeckre NeicTBHUS HaJl KOMIUIEKCHBIMH YMCIIaMU, 3alIMCaHHBIMU B anredpandeckor hopme.
I'eoMeTpuueckoe npeacTaBiIeHNE KOMIUIEKCHOTO YUCIIA, KOMILIEKCHAsI IIIOCKOCTh. MOIyNb M apryMeHT KOMILJIEKCHOT' O YUCIa.
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TpuHoHOMeTpHUeCcKass W TMOKa3aTenbHas (opMma 3amucd KOMIUIGKCHBIX uucen. llepexonq w3 omHoW (OpMBI 3amucu
KOMILIEKCHOI'O YKCiia K IPYToM.

BozBenenue B creneHb U U3BJIEUEHUE KOPHS U3 KOMIUIEKCHOT 0 uncia. @opmyisl Myaspa.

[NonsiTre HyHKIMN KOMILIEKCHOTO IepeMeHHoro. [Ipenen u HenpepbIBHOCTh (DYHKINY.

[okazarenpHasi, norapudmudeckasi, TPHTOHOMETPHUYECKHE, TUTIEPOOTUIECKIE U 00paTHbIE TPUTOHOMETpUYECKHE QYHKITUH
KOMILJIEKCHOT'O TT€PEMEHHOTO.

HduddepennmpoBanue HyHKINN KOMIUIEKCHOTO IiepeMeHHoro. Y cnoBusi Komm-Pumana.

CornpsixeHHbIE TApMOHHYECKHE YHKITUH.

[oHsiTHE aHANMUTHYECKOM (QYHKIMH KOMIUIEKCHOTO TEepeMEHHOro B obOnactu. HeoOXxoamMmble W JOCTATOYHBIE YCIIOBHUS
AHAJIUTUYHOCTH.

I'eomerpudecknii CMbICT MOAYIIA U apryMEHTa MPOU3BOAHON (DYYHKIIH KOMIUIEKCHOTO ITEPEMEHHOTO.

[MousiTre MHTErpasia oT PyHKIIMKA KOMIUIEKCHOT'O IIEPEMEHHOT0 U €T0 OCHOBHBIE CBOWCTBA. BBIUNCIIEHNE HHTETPAJIOB.
Wnrerpanbhas teopema Komm. MaTterpansaas hopmyna Komm u ee ciencrBus.

UwncnoBble u (PyHKIIMOHATIBHBIE PAIBI C KOMIUIEKCHBIMH YJIEHAMHU.

Crenennbie psaapl. Teopema AGens. Psn Tetinopa. TeopeMa o pa3inokeHUN aHATUTHUECCKOW QYHKIUH B psaf Teiopa.

Psner Jlopana, ompenenenue. Teopema Jlopana o pas3ioKeHMM aHAJIMTHYCCKOW (GYHKIMH B Koiblie B psia. [loHstue
AHAJIUTUYECKOT O ITPOJOJIKEHUSL.

Oco0bie ToukH U uX Kiaccudukanys. Beraer pyHKIMH B H30JIMPOBAHHON 0c000i Touke. DopMyITbl AJsl BEIYUCICHUS BHIYETOB.
OcHOBHAas TeopeMa O BBIUETaX.

IIpuMeHeHne BBIUETOB K BBIYMCICHUIO ONPEACIEHHBIX HHTErPAIOB

OnepaunoHHbIH MeTO/
Haiite ompenenenme mnpeoOpasoBanms Jlammaca. Kakas QyHKIHS MOXET CIyXHTh OpHUTHHaiIoOM? YUTO Has3bpIBaeTcs
n3o0paxkenneM QyHknwn 1o Jlammaccy?
3anumuTe TabIUIly U300pakeHIi Hanboee YacTo NCIOIb3YEMBIX AIEMEHTAPHBIX (VyHKITHA.
CdopmynupyiiTe 1 3aTUIIMTE CBOHCTBO JHHEHHOCTH. Kak 0HO MCTIONB3yeTcs ATl HaXOKIeHUS N300paskeHus TI0 OPUTHHATY
1 HaoOopoT?
ChopmynupyiiTe u 3anuImuTe CBOMCTBa nudhepeHIINPOBaHUS N300paKeHHs] M OpuUTrHHaiIa. Kak OHW HCIONB3YIOTCS s
HaXOXXICHUS M300pa>keHNs 10 OPUTHHATY U Ha000poT?
CdopmynupyiiTe ¥ 3anummMTe CBOWCTBA HWHTEIPUPOBAHUS HM300pakeHMs W opurnHaia. Kak OHM HMCHonb3yroTcs Ais
HaXOXXICHUS H300pa’keHNs 10 OPUTHHATY U Ha000poT?
Cdopmynupyiite 1 3aIMIINTE CBOMCTBA 3ama3ibIBaHus U cMeleHns. Kak OHM HCcIonb3yIOTCs 4711 HAXOXKASHUS! N300paskeHus
10 OPUTMHAIY U Ha000pOT?
Maiite nonsaTue cBepTku QpyHkuuii. Kak 3anuceiBaercs nzodpaxenue ceepTkn? Kak MOKHO UCTIONB30BaTh (GOPMYITy CBEPTKH
JUISl. HAXOXKJCHUS] M300paskeHHs 110 OPUTHHAIY M HA000poT?
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UznoxuTe cxeMy HaXOKACHUS YaCTHOTO PEIICHHS JTHHEHHBIX AuddepeHnnaibHbIX YpaBHEHUH ONepaOHHBIM METOIOM.
Uznoxkure cxemy HaXOXIEHUS YaCTHOTO PEHICHHUS CHCTEM JIMHEWHBIX IUPQPepeHIUaTbHBIX YpaBHEHUH OMepaluoOHHBIM
METOJIOM.

3amummTe U nosiciute popmyny Jroamerns.

[Nonstue Gpynxuuii Xapucaiina (1 -dyukuus) u Jupaka (O -pynxrms).

5. MeTtoauueckue yKa3aHus 1o npoueaype oleHMBaHUS

OueHOYHbIE MEpoNnpUuATHS

Hpouenypa MPOBEACHUA OLCHOYHOI'0 MEPONIPUATHH H He00X0IMMble MeTONYECKHe YKasaHusd

1.

KontponbHas padoTa

B cemecTpe CTyOeHTHI BBINONHSAIOT S KOHTPOJBHBIX pPA0OT, COAep)KaHHE KOTOPHIX OXBAaTHIBAET BCE pa3Ielbl
JCIUTUTMHBL. Kaxk1oMy cTyeHTy BbLiaeTcst cBoi BapuaHT. KOHTpoIbHBIE pabOTHI IPOBOJISTCS B YaChl TPAKTUYECKIX
3aHATHN. 3a KOKIYI0 KOHTPOIBHYIO pad0Ty MaKCUMAbHBIA OalI OMPENensieTcsl B COOTBETCTBHE C PEHTHHT-TUIAHOM
JUCTIATLTIHBI.

Kpurepuu oneHku 3a1aHus:

Baniel 32 KOHTPONBHYIO pabOTy MMOTYYAIOTCSI YMHOXKEHHUEM MaKCUMAaJIbHOr0 0asuia, IpeayCMOTPEHHOI'O 3a Hee B
COOTBETCTBHE C PEUTHHI - IJIAHOM, Ha JOJII0 BEPHO BBHIOIHEHHBIX 33JaHUH.

nas3

B cemectpe cryaenTst BemmonHsA0T 5 MJI3 mo BceM pazgenam mporpamMMbl IUCHUILUIMHBL Y Ka)XI0T0 CTy/IeHTa B
rpynie cBoil BapuanT M/[3, HoMep BapruaHTa COOTBETCTBYET MOPSIAKOBOMY HOMEPY CTYACHTA B CIMCOYHOM COCTaBE

IPYIIIBL
W3 pa3menieHsl B 3JIEKTPOHHOM Kypce MO AUCLUILIHHE.

Pemenne KaXXJ1010 3aJaHus JOJIZKHO OBITh HO,I[pO6HI:IM, C BKJIIFOYCHUEM IIPOMCIKKYTOUYHBIX paC‘léTOB, paCC}’)K,I[eHHfI,
MOSICHEHH, C yKa3aHHEM KCIIOb30BaHHbBIX METOIOB M (hopMyIl. 3aJaHHe BBICHLIAETCS OTJENIBHBIM (aiiiom,
ykaszbiBaetcst ®HO, rpynna.




OueHo4HbIe MEPONPHATHS

Hpoueuypa IPOBEJCHNS OLCHOYHOI'0O MEPONIPUATHSA U HeOﬁXO}Il/lMI:Ie METOAUYECCKHE YKA3aHUHA

Kputepun ouennBanus
3aaHre cCYMTAeTCsl 3aUTEHHBIM, €CJTH BBIMTOHEHO OoJiee TTOJIOBUHEI 3aIaHUN
Ecnu 3amanue He 3auTeHo, paboTa BO3BpaILlaeTCcs CTYEHTY Ha JOpaboTKYy.

CTyaeHThl MOTYT HCTPABIIATh HEBEPHO PEIICHHEIE 3aJJaHUs U CAaBaTh HAa MOBTOPHYIO IpoBepKy. IIpemogaBarens
MOYKET Y4€CTh UCIPABJICHHS U JJ00ABUTh OAJUIBI K MPEABIIYIIAM

TectupoBaHue — HE3aBUCUMBII
KoHTpoJsb [TOKO

B cemectpe crymeHThI poxosT qBa pyoexHbix TectupoBanust (PTS u PT6) Bo Bpemst KoHQepeHII-He e B cepeinHe
Y KOHIIE TEKYILEro ceMecTpa COorjlacHo pacmucanuio. PybexHnoe tectupoBanne (PT) mpoBoguTcss B KOMITBIOTEPHOIT
¢dopme B on-line pexume. [IpomomkurenbHOCTh TecTHpoBaHuss — 90 MuHYT 0Oe3 mepepbiBa. OTCUér BpeMeHU
HayMHAETCsI ¢ MOMEHTa Bxojaa cryaeHTa B Tect. MHCTpykTax, MpeamIecTBYIOMUN TECTHPOBAHHUIO, HE BXOAUT B
yka3aHHoe BpeMs. CTy€HT MOXeET 3aKOHUYHUTD BbIIIOJIHEHUE TecTa 10 UCTeYeHUsI OTBEIEHHOTO BPEMEHH.

PT mameneHo Ha HE3aBUCHUMYIO OOBEKTHUBHYIO OIEHKY 3HAHWW, YMECHUN W BJIaJICHUH, IONYICHHBIX CTyICHTAMH 3a
OIIpEIETICHHBIA IPOMEXYTOK O0ydEHHUS.

Kaxplii BappanT Omiiera MOAEIHPYETCs KOMITBIOTEPOM I10 3alaHHBIM pasfenaM XUMHU U coepkuT 20 3amaHuid.
CTyneHThl BHOCAT OTBEThl B KOMIIBIOTEpP, HO BCE PEIIEHMS M IOSICHEHWsI HpoBOIAT Ha Oymare. Ilo okoH4aHUM
TECTUPOBAHMS NIPENIOJABATENIO BBIAAETCA MaTPHULIA OTBETOB U CyMMAapHBI peUTHHT 3a TecT. OO0CyXIIeHUE pe3yIbTaToB
TECTHPOBAHMSI TPOBOIUTCS HA KOHCYJBTALIHAN.

KpuTtepnu omeHKH OTHOI0 3a1aHHS:

® 33 KaX10€ IPaBUIBHO BHINOJHEHHOE 33/1aHUE BhICTaBiIsIeTCs | TECTOBBIN Oai;
® 33 HEMpaBWIHHO BBIIOJIHEHHOE WM HEBBIIOTHEHHOE 3a1aHue BeicTaBisiercs: 0 0asos;
e Ui 33JaHUi C BEIOOPOM HECKOJIBKHMX MPaBHIBHBIX OTBETOB, 3aJlaHUH Ha COOTBETCTBHE M YCTAHOBJICHHUE
MOCJIEA0BATEIbHOCTH IPEyCMOTPEHO YACTUYHOE OL[€HUBAHUE.
MakcuManbHBIN CyMMapHBIA TECTOBBIN 0at 3a kaxaoe PT cocraBnser 15 Ganos.
3a 2 Hemenmu po PT cTymeHTBI MOryT O3HAKOMHUTCS C JAEMOHCTPAIlMOHHBIM BapUaHTOM OuJieTa, KOTOPBIH
pacmonaraercst Ha caiite http://exam.tpu.ru B pa3aene « MeponpusTHs», 1 MOXKET OBITh BHIIIOTHEH KaXKAbIM CTYIEHTOM
HEOrpaHUUYEHHOE YHCIIO pas.
Hna cmyoenmos, ne npoweowux PT 6 nepuoo nposedenus mecmupo8amus NoO YBANICUMENbHOU Hpudune,
npeodycmMompena 803MOACHOCHb MECMUPOBAHUSL 8 Pe3ePEHbLIL 0eHb, KOMOPbIL HAZHAYAemC s Cpa3y NOCie KOHepeHy-
Heoeu.



http://exam.tpu.ru/

OueHo4HbIe MEPONPHATHS

Hpoueuypa IPOBEJCHNS OLCHOYHOI'0O MEPONIPUATHSA U HeOﬁXO}Il/lMI:Ie METOAUYECCKHE YKA3aHUHA

Ipu pesynomame pybesicnozo mecmupoganus 6 64108 u menee, 00YUAIOWUMCA NPEOOCMABISLEMCs. 8 Nepuoo
meKyueti NPOMeANCYMOUHOU ammecmayu 03MONCHOCHb noemopHo npotimu PT 6 pesepanbiil 0ens, co21aco8aHHblIL C
bropo pacnucanuu TI1Y.

OK3aMeH

OK3aMeH OCYIIECTBIIIETCS B COOTBETCTBUHU ¢ [loojkeHrneM O MPOBENEHUH TEKYIIEro KOHTPOJIA U MPOMEXYTOUHOM
atrectaruu TITY Ha sk3aMeHe CTyACHTY BBLIAIOTCS OMJICTHI, BKIIOYAIOIINE TCOPETHUCCKUE BOIIPOCHI U MTPAKTHUECKUE
3amanus. [IpenomaBarens, mpoBepuB paboOTy, B XOle YCTHOH Oecelbl CO CTYJCHTOM MOXKET 3aJaBaTh BOIPOCHI IO
camMoMy OHIIeTy, a TaKXKe JIOMOJHHUTENLHBIE BOIIPOCKH [0 TEOPHH U MPaKTUKe. B uTore cTyneHT Habupaer UTOTOBHIH
0asut 3a 3K3aMeH, MakcuManbHO 20 6aoB. OlieHKa 3a JUCHUILIHHY (OPMUPYETCS KaK UTOroBas 32 paboTy B ceMecTpe
Y 9K3aMEH B COOTBETCTBHUE C MPUHATON IIKAJIONW OLEHUBAHUA.

CTy,HeHTI)I, HE CaaBIIME 3JK3aMCH B CECCUOHHBIN nepuos, MOryr mnepecaarb €ro B INEPpHUOAbl JIMKBUIAALINN
3aJJ0JKEHHOCTEN B COOTBETCTBUE C IEUCTBYIOIIEH IIPOLIEAYPOH.

B coorBerctBuu ¢ mpukazamu ot 25.07.2018 r. NeS58/ox OO0 yrBepikaeHHM M BBeACHUU B jeicTBHE «CHUCTEMBI
OlICHWBAHUS PE3yabTaTOB OOyueHHsS B TOMCKOM IMONUTEXHHYECKOM YHHUBepcuTere» u Ne59/om O0 yTBepKIeHUU U
BBEJIEHUU B JielicTBUE HOBOM penakiuuu «llonokeHuss o MpPOBEAEHUU TEKYILEro KOHTPOJIS M IPOMEXKYTOUHOM
atrectanuu B TTTY » ox3amen no pusuke nmpoBojuTcs B yctHOU Gopme. CTyIeHTY BbIIASTCSl SK3aMeHaIMOHHBIN OHJIeT,
COJIepXKaIIii TEOPETUYECKHE BOMPOCHI, KAa4eCTBEHHBIE M KONWYECTBEHHbIE 3amadu.  Kaxzaplii Bompoc Owmiera
OIICHUBATHCS OayoM (Bcero 1o ounery 20 6amioB).

DK3aMeH MPOXOJUT B YCTHOM (opMe.

CornacHo IKael OLIEHUBAHUS Pe3yIbTaTOB

18-20 GamioB (OTJIMYHO) - BCECTOPOHHHE 3HAHHUSA, OTJIMYHBIC YMCHHMS M BIAJCHUEC OIBITOM IPAKTHUECKOM
JesITeTbHOCTH, HEOOXOAMMBIE Pe3yIIbTaThl 00y4deHHs CPOPMUPOBAHEI;

14-17 6anoB (X0poIII0) - AOCTATOYHO OTHOE TOHUMAaHHUE TPEAMETa, XOPOIINe 3HAHS, YMEHUS U OIBIT TPAKTHYECKON
NesITeTFHOCTH, HEOOXOAMMBIE Pe3YIIbTaThl 00ydeHUs C(hOPMHUPOBAHBL;

11-13 6amnoB (yIOBIETBOPUTENHHO) - IpUEMIIEMOE TTOHUMAaHNe TIPEAMETa, YAOBIETBOPUTENbHBIE 3HAHUS, YMEHUS 1
OITBIT TPAKTHIECKON JEITETFHOCTH, HEOOXOIUMBIE Pe3yIIbTAaThl 00yUeHUsT CHOPMHUPOBAHBI;

0-10 GamroB (HEYOOBIETBOPHUTEIHHO) - PE3YIbTATHl OOYYEHUS HE COOTBETCTBYIOT MHHHMAJIHHO JOCTATOYHBIM
TpeOOBaHUSM.

PesynpraTel MpOMEXYTOYHOH aTTecTanmuu O(GOPMIISIOTCS BEIOMOCTHIO W BHOCSTCA B 3aUeTHYIO KHIKKY
oOyJarorierocs.




MWHHUCTEPCTBO HAYKHW M BBICIIEIO OBPA3OBAHUA POCCUVICKOMN ®EJTEPAIIANA

denepanbHOE roCyJapCTBEHHOE aBTOHOMHOE 00Pa30BaTEIBHOE YIPEXKICHUE
BEICIIIEr0 00pa30BaHUs
«HAIIMOHAJIbHBIA UCCAEJOBATEJABCKUI TOMCKHII MOJUTEXHAYECKUI YHUBEPCHUTET»

KAJIEHJIAPHBIN PEATUHI-TIIAH JUCLUILIAHBI
2021/2022_y4ednblii rox

OLIEHKI1 Jucnurmnaa Jlexumm 48 vac.
MATEMATHUKA 3 TTpaxt
«OmI4HO» A 90 - 100 GaywtoB - SATATA 48 Hac.
J1a0. 3anstrvist Yac.
B 80— 89GawioB | MO HaIpaJICHHUIO: Bcero ayn. padora 9% vac.
18.03.01 xumMudeckas TEXHOJIOTUS
«Xopowo» | 70 79 Garmion CpC 120 | wac
D 65 —69 GaioB 216 Hac.
«Y IOBILY HUTOIO
55 — 64 GamioB 6 3.e
3ayreHo P 55 - 100 GayutoB
Heynognersopu
TEJBHO/ F 0- 54 6arwioB
HE3aUTEHO

Pe3yJ’leaTbI Oﬁy‘IEHﬂﬂ Mo AMCHMILIMHE!

P11

Bnaneer

METOJIaMU pellieHus] OOBIKHOBEHHBIX TU(Q(epeHIMaNbHBIX YPAaBHEHHH 1-TO U BBICHIETO MOPSIIKOB U CUCTEM

i depeHIaTbHBIX YpaBHEHUIH;

METOJIaMU HCCIIEIOBAHHUS CXOJIMMOCTH PSIJIOB, Pa3IoKeHUs (YHKIMH B CTENEHHbIE M TPUTOHOMETPUYECKUE PSIIbI;
MerofamMu UG GepeHINaIbHOr0 U MHTErPaNIbHOr0 UCYHUCICHUS (DYHKIMH KOMIUICKCHOTO NEPEMEHHOIO; OCHOBHBIMH
NPUIOKEHUSIMU TEOPUH BEIYETOB; METOAAMH OIIEPALIOHHOTO NCYHUCIICHUS PEIICHNS OOBIKHOBEHHBIX AU dhepeHImanbHbIX
YpaBHEHUH U UX CUCTEM

P2

YmMmeer

OIpEeJIeNIATh THI, HaXOIUTh oOllee M 4YacTHOEe pelieHue Au(QepeHIManbHbIX YpaBHEHHH W CHCTEM JIMHEWHBIX
muddepeHInaTbHbIX YpaBHEHUH C MOCTOSHHBIMH KOX(QQUIIMEHTaMHU; HCCIENOBAaTh Ha CXOAMMOCTh YHCIOBBIE PSbI;
HaXOJIUTh UHTEPBAJIbI CXOIMMOCTH CTEIICHHBIX Ps/IOB; pa3iarath GyHkuuu B psiz Teitnopa u @ypbe; BHINONHITH JEHCTBUS
C KOMIUIEKCHBIMH YHCIIaMU U GyHKIUSIME; TU((epeHIIMpOoBaTh U HHTETPUPOBATh (PYHKIH KOMILIEKCHOTO TEPEMEHHOT0;
pasnarath QyHKIK B psia JlopaHa; IPUMEHSTh TEOPHIO BBIYETOB JJIsl HAXOXKICHUS] HHTETPAJIOB; HAXOJUTh H300paKeHHe
10 OPUTHHAITY ¥ OPUT'HHAI 10 H300paKEHHIO;

pemath 3amauqy Komm s nuddepeHimaabHbIX YPaBHEHHH M CHCTEM C MIOMOIIBIO OIEPAMOHHOI0 HCUHCIICHHS

P/I3

3Haer

knaccudukanmo auddepeHnanbHpIX ypaBHEHHH, OCHOBHBIE METOIBI pelieHus audQepeHIaIbHbIX YpaBHEHUI
MIEPBOTO M BBHICIINX HOPSAKOB M CUCTEM A PepeHINaNbHbIX YPaBHEeHUI;

OCHOBHBIE TOHATHUS TEOPHM YHCIOBBIX M (DYHKIMOHANBHBIX pAAOB; psaasl Teinmopa, Maknopena, ®ypbe; HOHATHSA
KOMIUIEKCHBIX YHCEJl, OCHOBHBIX (YHKIMI KOMIUIGKCHOTO IIEPEMEHHOI0 M HX CBOMCTBa; muddepeHuInpoBaHue H
UHTETPUPOBaHUE (YHKIMHA KOMILIEKCHOTO IIEPEMEHHOr0; MOHATHA psna JlopaHa, 0cOOBIX TOYEK, BBIYETOB; IOHSTHE
npeoOpa3zoBanus Jlamiaca M ero OCHOBHBIE CBOICTBA; OCHOBHBIC IIPUJIOKEHHUS] ONIEPAIMOHHOTO HCUHCIICHHUS

O].[eHO'{H])Ie MeponpusaTHus:
JLiisi IMCIMILINH ¢ GopMOJi KOHTPOJIsI — IK3aMeH
OueHoYHbIe MEPONPUATHS | KoJui-Bo |
Tekymmii KOHTPOJIb:
KonTponbHas pabora 3 30
WHnuBHayanbHbIE TOMAIITHHE 5 20
3aJIaHus

Bbajibl

TK1
ua3

HK
JK3aMeH

HesaBucumblii kouTpons LIOKO 2 30
OK3aMeH 1 20
HUTOTO 100

JlonoTHUTEIbHbIE 0TI

YyeOHast AeATEJIBHOCTD / KoJu-Bo Bajabl

OLCHOYHbIC MEPONIPUATHHA

Q1

Onummuana 2 10

T2

BricTyruieHue Ha KOHQEpeHIUN 1 5

HUTOI'O 15

27




Koa-Bo Ounenounoe Hndopmanuonnoe
- 4acoB Meponpusitue oGecnieyeHne
g | Mara E g 2 Ayn. | Cam. K
& | navana | & z E YuebHas 1eATeIbHOCTD 0180 Yueonas Bupneo-
2 | u enem ?; £ = 6aJ10B anrepaty HurepHer pecype
A \§ g pa -pecypcol o
1 2 3 4 5 6 7 8 9 10 11
PI1 Plexkuus 1. Y 1-ro mopsaka. JY ¢ pazgensromumucs|2 OCH | 3P1
nepeMeHHbIMH, ofgHopoaHsle. Jluneinsie JIY 1-ro mopsiaka, 124
ypaBHeHHe BepHyIy. 11104H
Jlexuust 2. JIY B monmubIx nuddepeHnnanax, HHTErpUpyommnii|2 OCH | OP1
MHOYKUTETb. 124
JOII
1-4
ITpakruyeckoe 3anstue 1. JIY 1-T0 mopsiaka ¢ pa3aensonumMucs |2 OCH | 5Pl
nepeMEeHHBIMHU, OTHOPOHbIE Y. 1,24
JOIT
1-4
BrimonnHeHre MEpONPHATHIA B paMKax CaMOCTOSITEIILHON paboThI 6 OCH OP 1
cTyzAeHTa: BelnonHeHue MJ13. 1,24
JOIT
1-4
2 PA1 |Jlexums 3. JIY BBICHINX MOPSAKOB, JOMYCKAIONIHME MOHMKEHHE|2 OCH | DP1
nopsnka. Jlumeitnele onHopomusie JIY. Omnpenenutens 124
Bponckoro. JOII
1-4
IMpaxtuaeckoe 3amstue 2. Jlunehineie JIY 1-ro mopsiaka,|2 OCH OP 1
ypaBHenue bepHymiu 124
JOIT
1-4
IMpaktnaeckoe 3austue 3. JIY B nonueix quddepennmanax. 2 OCH | 5P1
1,2,4
JOIT
1-4
BeInonHeHre MEpONpHUsTHIA B paMKaX CaMOCTOSTEIBHON paOOThI 7 OCH 9P 1
crynenra: BeinonHenue U/13. 1,24
JOIT
1-4
3 POl |Mlexims 4. Jluneiineie opuopomusie Y. Onpenenureis|2 OCH 9P 1
Bponckoro. Jluneiinsle HeomHopoaubie JY . Meron 12,4
Jlarpanxa. A0
1-4
Jlexumst 5 Jluneitnbie HeogHOpOAHBIE Y co cienuanbHOM 2 OCH OP 1
[paBoil YacTel0 YpaBHeHus Ditepa 124
JOIT
1-4
IIpaxTuyeckoe 3anatue 4. JIY BBICIINX HOPSAKOB JOIyCKAromue|2 OCH OP 1
MOHIKEHHE TTOPAAKA. 1,24
JOIT
1-4
BrlinonHeHre MEPONPUATHH B paMKaxX CaMOCTOSTEIIbHON paOdoThI 7 OCH 9P 1
cryznenTa: BeinonHenue MJ13. [loaroroBka k KOHTPOJIBHOM padoTe. 1,24
JOIT
1-4
4 PA1 |lexims 6. Cucremsr muddepeHIHaNBHBIX — YpaBHEHHIA, |2 OCH | OP1
OCHOBHBIC TIOHATHS W OIpeieneHus. MeTon HCKITIOYCHHUS, 124
MeToA Difniepa, HHTETPUPYeMble KOMOMHAITHH. ﬂlotln
[Mpaktuueckoe 3austue 5. OIHOPOTHBIE W HEOTHOPOIHBIE|2 OCH OP1
nmuneiineie JIY. Meton Jlarpamka. JIY co  crieruanbHOM 124
TIpaBoif YacTHIO A0
1-4
Ipakruaeckoe 3anstue 6. Cucremsr Y. 2 OCH | 5P1
1,24
JOI1
1-4
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BrimonEeHne MEpONPHUATHI B paMKax CaMOCTOSITEIILHON paboThI
CTyZCHTA:

OCH

1,24

JIOIT
14

9P 1

P/l
P/I2

Jlexuys 7 . Yucnossie psanpl. OCHOBHBIE TEOPEMBI O
CBOMCTBAaX CXOSIIUXCS PSIOB

OCH
14
JIOI
1,34

9P 1

BP 1

Jlexrus 8. I[OCTaTO‘{HI:Ie MMPU3HAKU CXOOUMOCTH
HCOTpUUATCIBbHBIX PAOB.

OCH
1,4
JIOTI
1,34

9P 1

BP 1

Ipakruueckoe 3austue 7. KouTponpHas padora o teme «AY 1-
T'0 TIOPSJIKA, BBICIIUX MOPSAKOB, CUCTEMBI J[Y».

TK-1

10

OCH
1,4
JIOTI
1,34

OP 1

BeinonHeHne MEpONpHUATHI B paMKaX caMOCTOSITENIbHOIH PaboThI
cTyneHTa: BeinonHenne UJ13.

10

OCH
14
JIOTI
1,34

OP 1

P2

Jlexuus 9. 3HaKONEpEeMEHHBIE PSIIBI

OCH
1,4
JIOTI
1,3,4

OP 1

[pakTuyeckoe 3anstne 8 Cymma psiga, HEOOXOIMMBIA TPHU3HAK
CXOJMMOCTH psfa.

OCH
1,4
JIOTI
1,34

OP 1

HpaKTI/I‘{eCKOG 3aHsTue 9. I[OCTaTO‘-IHLIe TNpU3HAKU CXOOUMOCTH
HEOTPULATCJIBHBIX PSAZI0B

OCH
14
JIOTT
1,34

OP1

BeinonHeHne MeponpHUATHI B paMKaxX caMOCTOSITENILHOI PadoThI
cTyzaeHTa: BelnonHenue WJ13.

13

OCH
14

1011

1,34

OP 1

PII2

Jlexnus 10. DyHKIUOHATILHBIE PSIIbIL.

OCH
1,4
JIOTI
1,34

OP1

Jlexmms 11. CreneHHbIC PSIbI, OCHOBHBIE CBOWCTBA

OCH
1,4
JIOTI
1,34

OP1

IMpakTuueckoe 3ausatue 10. 3HaAKOIEpEeMEHHBIC PSIIbIL.

OCH
1,4
JIOII
1,34

OP1

BrlinonHeHre MEPONPUATHH B paMKaX CaMOCTOSATEIbHON paOdoThI
cryznenTa: BeinonHenue MJ13. [loaroroBka k KOHTPOJIBHOM padoTe.

OCH
14
JIOII
1,34

OP 1

P12

Jlekuus 12. Paznmoxenne QyHKIUI B CTETIEHHBIE PSIBI

OCH
14
JIOTI
1,34

OP1

IpakTuyeckoe 3austie 11.  OYHKIMOHAIbHbBIE psnel,
paBHOMEPHAs CXOAUMOCTh

OCH
14
JIOTI
1,34

OP1

Ipaktrdeckoe 3ausitie 12. PaznoskeHue GpyHKOWi B CTEIEHHbBIE
pSLABL, IPHITOKECHUS.

OCH
14
JIOI
1,34

9P 1
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BrimonHeHne MeponpusTHiA B paMKaX CaMOCTOSTEIEHON paboThI
crynenTa: BeimonHenue MJ13. [ToaroroBka k KOHTPOJIBHOM padoTe.

OCH
14
JIOI
1,34

9P 1

Kondepenu-nenens 1

HK

15

OCH
14
JIOI
1,34

9P 1

Bcero no KOHTpOJILHOI Touke (aTTecTanmu) 1

33

10

P3

Jlexnus 13. Pansr Oypee

OCH
1,4
JIOTI
1,34

9P 1

Jlexuus 14. PaznoxeHue GyHKIUIA B TPUTOHOMETPUYECKHUH st
dypoe

OCH
1,4
JIOTI
1,34

OP 1

Ipaktuueckoe 3ausatue 13. Paznoxenue GpyHkiuii B psa Pypbe,
ycnous upuxie

OCH
1,4
JIOTI
1,34

OP 1

BeinonHeHne MepoNpHUATHI B paMKaX caMOCTOSITENILHOI PabOThI
cTyneHTa: BeinonHenne UJ13.

OCH
1,4
JIoTI
1,34

OP 1

11

Pa3

Jlexuus 15. Tonsitue 00 unterpane Oypobe

OCH
1,4
JIOTI
1,34

Ipaktuueckoe 3amstue 14. Psmer @ypbe mis (yHKIME ¢
MIPOU3BOIBHBIM IIEPUOIOM.

N

OCH
14
JIOTT
1,34

OP1

IMpaxruueckoe 3ausrue 15. KonTponbHas padora. Psas

TK-2

10

OCH
14
JIOTT
1,34

BeInonHeHre MEpONpHUsTHiA B pAMKaX CaMOCTOSTEIbHON paOOThI
cTyzaeHTa: BeinonHenue MJ13.

OCH
14
JIOTI
1,34

OP 1

12

P14

Jlexuus 16. Beenenne 8 TOKII

OCH
34
JIOII
1,34

OP1

Jlexuusa 17. {uddepenmmansroe ncuncnenne OKIT

OCH
3,4
JIOII
1,34

OP1

Ipaktuyeckoe 3anstie 16. KoOMIIEeKCHbIE 4YHClia U JEUCTBUA
Haj HuMH, OKII

OCH
3,4
JIOII
1,34

OP1

BrimonneHne MeponpusTHil B paMKaxX caMOCTOATENEHON paboTh
cTyaeHTa: BeimonHenue MJ13.

OCH
34
JIOTI
1,34

OP 1

13

PII4

Jlexuus 18. MHTerpansHoe ucuucnenne OKII. Teopemsl Ko

N

OCH
34
JIOTI
1,34

OP1

[Ipaktnyeckoe 3amsatue 17. VYcnoBus Komm — Pumana.
I'eomerpuueckuii cmbici npousBogHon OKII.

N

OCH
34
JIOI
1,34

9P 1
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Heneas

Jlara
Hayaja
HeaeJan

Pe3yabTaT
00yuyeHHsI M0
JAHUCIHHUIITINHE

YuebHas 1eATeIbHOCTD

Koa-Bo
4acoB

Aya.

Cam.

Ouenouynoe
MeponpusATHe

Koa-Bo
0a10B

Hndopmanuonnoe
obecrnieyeHue

Yueonas
JaMTepary
pa

Hnurtepuer
-pecypenl

Bupeo-
pecypc

bl

Ipaxruaeckoe 3ausrue 18. MHTerpupoanne @KII. HMuterpan
Komm.

OCH
34
JIOT
1,34

9P 1

BrimonHeHHe MEpONPUATHI B pAMKaX CaMOCTOSTEIEHON paOOThI
crynenTa: BeimonHenue MJ13. [ToaroroBka k KOHTPOIBHOM padoTe.

OCH
34
JIOI
1,34

9P 1

14

PS5

Jexuust 19. Paapl aHanmuTHueckux GyHKIMHR

OCH
3,4
JIOTI
1,3,4

9P 1

Jexuust 20. Psn Jlopana. M3onrpoBaHHbIE 0COOBIE TOUKH U UX
KJIacCU(pHUKAIIHS

OCH
3,4
JIOTI
1,34

OP 1

IMpakTnueckoe 3anstue 19. PAapl B KOMILIEKCHOM 001acTh. Paas
AHATUTHYCCKUX (DYHKITUI

OCH
3,4
JIOTI
1,3,4

OP 1

BrimonHeHne MEpONPHUATHIA B paMKax CaMOCTOSITEIILHON paboThI
crynenra: BeinonHenue UJ13. [loaroroBka K KOHTPOIBHOH padote.

OCH
3,4
JIOTI
1,34

OP 1

15

PS5

Jlexuus 21. Beruer yHKIMM B M30JIMPOBaHHOM 0CO0O0MH TOYKE,
OCHOBHas TeOpeEMa TEOPUHU BBIYETOB.

OCH
3,4
JIOTI
1,34

OP 1

Ipaktuueckoe 3ausrue 20. Pasnoxkenwe QyHKIUA B psin
Jlopana.

OCH
34
JIOTT
1,34

OP1

INpaktuueckoe 3amsitue 21. Teopuss BBIUETOB, HAXOXKICHHE
BBIYETOB.

OCH
34
JIOTT
1,34

OP1

BeIinonHeHre MEpONpHUsATHIA B paMKaX CaMOCTOSTEIbHON paOOThI
crynenra: BeinonHenue UJ13. [loaroroBka K KOHTPOJIBHOM padoTe.

OCH
34
JIOTI
1,34

OP 1

16

P15
PJ16

Jexmst 22. IlpunokeHre TEOpUM BBHIYETOB K BBIYHCICHUIO
HEKOTOPBIX UHTErPAJIOB

OCH
34
JIOTI
1,34

OP 1

Jlexuusn 23. TIpeoOpa3oBanme Jlamiaca u ero CBOWCTBA.

OCH
3,4
JIOII
1,34

OP1

INpaktuyeckoe 3anstue 22. [lpunoxkeHne TEOpUM BBIYETOB K
BBIYHCIICHUIO HEKOTOPBIX UHTErPAJIOB.

OCH
3,4
JIOII
1,34

OP1

BrlinonHeHre MEPONPUATHH B paMKaX CaMOCTOSTEIbHON paOdoThI
cTyaeHTa: BeimonHenue MJ13.

OCH
34
JIOTI
1,34

OP 1

17

P16

Jlexuus 24. [punoxenus npeodbpazopanns Jlammaca

OCH
34
JIOTI
1,34

Ipakruueckoe 3anstue 23. IIpeoOpaszoBanme Jlammaca m ero
CBOICTBa

OCH
34
JIOI
1,34

OP1

lpaktuueckoe 3amstue 24. Pemenne Y u cucrem Y
ONEPAlMOHHBIM METOAOM.

OCH
34
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Koa-Bo Ounenounoe Hndopmanuonnoe
- 4acoB MeponpusiTue ofecneyeHne
E | Hara E g 2 Aya. | Cam. Ko
& | navana 55 g Yu4eOnas 1esTeIbHOCTD 0180 Yuebnasn Bujeo-
< 8= 0a10B Hnurtepuer
T (mexemm | 3 5, © Jaurepary pecype
&g E pa -pecypchl o
JOI1
1,34
BrimonnHeHne MepONpHATHIA B paMKax CaMOCTOSITEIILHON paboThI 7 4 OCH 9P 1
cTyneHTa: BeinonHenue UJ13. 3,4
J0I1
1,34
18 Koundepenu-nenes 2 HK 15 OCH 9P 1
3,4
J0I1
1,34
KonTponpHas padora TOKIT TK-3 10
Bcero nmo KOHTPOJILHOW TOYKeE (ATTECTANN) 2 47
IK3aMeH 20
O0umii 00beM padoThI 10 JUCHHUIIJINHE 96 | 120 100
UndopmannonHoe odecneyenue:
No (ko) HaszBanmue 3jieKTpoHHOr0 pecypca (IP) Anpec pecypca
OP 1 Marematuka 3.1 Tepexuna JLU. https://stud.Ims.tpu.ru/course/view.php?id=633

No OcHoBHas yueOHas Jureparypa (OCH)

(xom)

OCH | @uxrenrodsii, I'. M. OCHOBBI MaTEMaTHYECKOr0 aHam3a : yaeOHuk : B 2 yactsax / . M. ®uxrtenronsu. — 10-e u3a., crep. — Cankr-IletepOypr :

1 Jlaus, [6. r.]. — Yacts 2 — 2019. — 464 c. —TeKcT : a5eKTpoHHBII // JIaHb : 37eKTpoHHO-0nbamoTeunas cucrema. — URL:
https://e.lanbook.com/book/115730 (nata obpamenus: 13.04.2019). — Pexxum gocryna: u3 kopnopatusHoi cetu TITY.

OCH | bu6ukos, 0. H. Kypc 00sikHOBEHHBIX 1H (D epeHINATBbHBIX ypaBHEHHI : yueOHoe mocodue / FO.H. bubukos. — 2-e u3x., crep. — Cankr-IletepOypr

2 :Jlanp, 2011. — 304 c. — Tekcr : anekTpoHHbIi // JlaHb : 31eKTpoHHO-0n6MMoTeunas cuctema. — URL: https://e.lanbook.com/reader/book/1542
(nata obpamenus: 11.03.2019). — Pexxum jroctyna: u3 koprnopaTtuBHoi ceru TITY

OCH |Ipusanos, U. . Beenenue B Teopuio GpyHKLIUH KOMILIEKCHOro nepemenHoro : yueOnuk / . B. Ilpockypskos. — 15-e uzn., crep. — CaHKT-

3 IerepOypr: Jlanb, 2009. — 432 ¢. — URL: https://e.lanbook.com/book/322 (nara oopamienus: 11.03.2019). — Pexxum nocryna: u3 KOpnopaTuBHOR
cern TIIV.

OCH | bepman, I'. H. C60opHHK 3a1a4 10 KypCy MaTeMaTH4ECKOro aHanu3a : yuebHnoe nocobdbue / I'. H. bepman. — 6-e u3n., crep. — Cankr-IletepOypr :

4 Jlanp, 2017. — 492 c. — ISBN 978-5-8114-0657-9. — Tekcr : 351eKTpOHHBIHN // JIaHb : 351eKTpOHHO-0uOmMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/89934 (narta obpamenus: 11.03.2019). — Pexxum mocryna: u3 KopruopatisHoii cetu TIIV.

No JononnuresbHas yueoHas aureparypa (1OII)

(xom)

JOIT | Beiciiasi MaTeMaTHKa B YIpaXKHEHUsIX M 3a7adax : yueOHoe nocodue / I1. E. [lanko, A. I'. Tlonos, T. 1. Koxesuukosa, C. I1.

1 Janko. — 7-¢ u3a., ucnp.. — Mocksa: ACT Mup u O6pazosanue, 2016. — 816 c.: mi.- TekcT: HenocpeICTBEHHBIM.

JIOII | Beicumias maTeMaTHKa /1715l TEXHUYECKHX YHUBEPCUTETOB. YueOHoe nocodue: B 5 u.: U. 5. luddepenuunansunie ypasuenus / B. H. 3anoposkusiii, B.

2 ®. 3ampmex, A. 10. Tpudonos, A. B. IllamoBanos ; Hannonansusiii uccnenoBarensckuil Tomckuil momutexnudeckuil ynusepcuter (TIIY),
Ousuko-texunueckuit uactutyt (OTHU), Kadenpa Briciieit MaTremaTnku u Matematudeckoit pusuku (BMM®) . — Tomck : Usn-o TITY , 2014.-
URL: http://www.lib.tpu.ru/fulltext2/m/2015/m135.pdf (zata obpamierns: 13.04.2019). — Pexxum noctyma: u3 koprnopatuBoit cetit TITY.- Tekcr:
9JICKTPOHHBIN.

JIOIT1 | Tepexuna, JI. . Beicias matematnka. Yuebnoe nocobue. U. 4. [ludpdepenumansupie ypapHenus. Pl @yHKIHM KOMIIEKCHOTO MEPEMEHHOTO.

3 Onepaunonnsiit meron / JI. U. Tepexuna, U. U. ®ukc . — Tomck : densrannan M3a-Bo TTY ,2011. — 268 c.- TekcT: HEMoCpeACTBEHHBIN.

JOIT | Tepexuna, JI. U . COOpHUK HHIMBHUIYaIbHBIX 3a/IaHUH 11O BBICIIEH MaTeMaTHKe. YueOHoe mocodue. B 4 u. Y. 4 / JI. U. Tepexuna, U. U. duxc ;

4 Hauunonanbhslit uccnenoBarenbckuit Tomckuit nomurexuuueckuit yausepeuret (TI1Y), @usuko-rexuuyeckuii unctutyT (PTH), Kadenpa
BBICIIICH MAaTeMaTUKH U MaTeMaTtuydeckoi ¢pusuku (BMM®) . — 2-e uzn.. — Tomcek: U3n-Bo TIIY ,2014. — URL :
http://www.lib.tpu.ru/fulltext2/m/2015/m143.pdf (nara o6pamenus: 13.04.2019). — Pexxum nocryna: u3 kopnopatusaoit ceti TIIY.- Tekcr:
JJIEKTPOHHBIN.
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Diasco-rexrwiecxiil wecTrryT (DTH), Kadenps suicmedl maresansn i varemarsecckol ¢rewks (BMMD) . — Tomck | Hyeno TITY | 2014.-
URL: hetp/Awww. lib. tpu.nw/falitext2/m/2015/m 133 pdf (zara ofpamesma: 13.04.2019). — Pewmn aocTyna: 33 koproparisroft cei TITY - Texer:

| INCKTpORHIA.
TOn Tepexusa , 71 W Baicmas smemamixn. Y 90080s nocobme. 4. 4. 11 Nuddepesmmansiiie vpaswesis. Pas. QyHDO KOMIICKCHON) NEPEMCHHOTO,

Oncp-mﬂl seroq / T M, Tepexisa, M, B @uxc . — Towex - Jeasrantas Haz-so TTY , 2011, —ma-‘l’mw

Tcp:nnn JLH . COOprttic MEUASIIYRARHALS SREHNA 110 BRGIICH METCMATHES, Vrehinoe nocobme B4 9, 4, - ‘l‘l.'l.H.TmH.H.m;
Harporansswit wocnesoneremexnil Toscrmt nomwrexkmgecxii yumseponret (TITY), muxo-roconscexni mrennryt (OTH), Kadieapa sscuch
MaTeMATHIHN | MaTensTHueckol o (BMM®) . — 2.2 soyr. — Towmex: Waa-wo TITY , 2014, — URL ;

hetp:fwww lib tpuru/fulltext2/m20 1 S/m143.pdf (anta oSpamesns: 13.04.2019). — Pexsn 20ctyna: i xopnoparussol cemu T11Y - Texer:
WEKTPOMMILEA,

Cocrasmn: """“"7‘/ . A Llexasosckuit

«“fh o6 2020 r.

COI1aCOBAHO: /’l
3ap.kadeapoii -pyKOBOAHTENEL OTACNCHHS A 1O Tpudonor «___ »

2 F£. O& 2020r. /
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