©OH/{ OHGEHOYHbLIX CPEACTB 1O JUCHUIIJIMHE
ITPUEM 2018 r.

OOPMA OBYYEHUS ounas

MaremaTtuka3l

Hampasienue noarotoBku/
CIIEIIHAIBHOCTh

12.03.02 Onrrorexauka

O6pazoBarenbHas porpaMmma
(HanpaBJIEHHOCTH (IPOGHIIB))

OnTHKo-3/1eKTPOHHBIE IPHGOPHI K CHCTEMBI

Crnenuanuzanust

OnTHKO-3/1eKTPOHHbIE IPUOOPHI M CHCTEMbI

YpoBeHs 00pazoBaHus

BBICIIEE OOpa3oBaHue - HakasaBp

Kypce

2 | cemectp [3

TpynoeMKocTs B KpeauTax
(3a4€THBIX eIMHUIAX)

6

3aB.kad.-pyKOBOIUTEID

| AJO. Tpudonos

Otnenenust
PykoBoaurens OOII Cremnanos C. A.
IIpenogasarens & bonrosckuit 1. B.

2020r.




1. Poan JUCHHUILIMHBI «VMaTeMaTHKa 3»B (l)OpMHpOBaHI/IH KOMIIeTeHI M it BBIITYCKHHUKA:

O ETT . Cocrapasiione pe3yIbTaTOB 0CBOEHHS (€CKPHIITOPLI
e et Kox WHaHKaTOpBI JOCTHKEHHsI KOMIeTeHIUiT KOMITETeHIHH)
TIPOrpaMMbl CemecTp | KOMIETeHIHI LERLTIIE D H
HOMECHCHUNY AMMEHOBAHE HaunmeHnoBanue
(ancuummna, Kon naaukaropa HHINKATOPA AOCTIKEHHUS Kon
npakruka, F'HA)
YK(Y)-1.1B1 Biageer ONBITOM MIPUMEHEHUS
3aKOHOB  €CTECTBEHHBIX HAyK U
CriocobeH oCyIIeCTBIATh MaTeMaTHYECKHX METOJOB M MOJIeJeH
MOMCK, KPUTHIECKHI JUISL PELIEHHUS 32424 TEOPETHYECKOTo U
aHaIU3 ¥ CUHTE3 AHanu3upyer 3agady, HPHUKIAJHOrO XapaKTepa
YK(y)-l HHPOPMAIHH, IPUMEHSThH [/LyK(y)- 1.1 BbIJIEIIsIs ee 0a30BbIe VK(Y)-1.1V1 Vmeer pematsb 3a1aun
CHCTEMHBIH MOXO0 JJIst COCTABJIAIOIIHKE ... TEOPETUYECKOI'0 u TIPUKJIATHOTO
PpEeIICHUA ITOCTAaBJIEHHBIX XapakrTepa
3ajay ... YK(VY)-1.131 3HaeT 3aKOHbl €CTECTBEHHBIX HAYK M
MaTEMATHYCCKUEC METOAbI
TEOPETHYECKOr0 XapaKrepa
OIIK(Y)-1.B3 Bnageer MaTtemMaTHUeCKUM amnmapaToMm
/OIIK(Y)-2.B3 KOMIUIEKCHOTO M ONEpalliOHHOTO
UCUMCIIeHHs,  AuddepeHInanbHbIMU
YpaBHEHWSIMH W psigamu IS
MaremaTuka 3 3 Mpivenser IpOBeIEHHs TEOPETHYECKOTO
. HCCNICIOBAHUS M MOJCIHPOBAHHS
OIIK(Y)-1 (aas OOIT MATCMATHHCCKII annapilT (HU3MYECKUX U XUMHYECKUX HPOIECCOB
01.03.02, 09.03.01, nccneu(zsanum (bngLll/m, U SBJICHUH, a TaKkKe, JIs PElIeHUs
OIK(Y)-1 09.03.04, 11.03.04, Higg)zg:zﬁ;ﬁ:ﬂgz’ u IpoQecCHOHAIBHBIX 331au
12.03.01, 12.03.02, HU.OIK(Y)-1.1./ OIIK(Y)-1.Y3 VYumeer pemarts OOBIKHOBEHHBIE
12.03.04, 14.03.02, H.ONK(Y)-2.1 HHTEIPA/IEHOIO MCHHCICHIA, /OIIK(Y)-2.Y3 muddepeHnnanbHple ypaBHEHHS H HX
OIIK(Y)-2 21.03.01) pAnos, nmp(peg CHIUHAbHBIX CHCTEMBI, TIPHMEHSATh amnmapar
OIIK(Y)-2 (nns OOIT ypaBHueHHH’ reopiu TapMOHHYECKOT0O U KOMILJIEKCHOTO
13.03.01, 13.03.02) neﬁzgzgﬁgr?:gﬁii%?oﬁ aHaNM3a OPH PEIICHHH CTaHAAPTHBIX
3am1au
ACATEILHOCTH OTIK(Y)-1.33 /OIIK(Y)2.33 | 3HacT OCHOBHBIC ompexenchmss u
MOHATHA Teopuu IH((epeHIHaTBHBIX
YpaBHEHHIA, PSIOB, GbyHKIH
KOMILIEKCHOTO MEPEMEHHOT O u
OIICPALIMOHHOT O MCUUCIICHHUS

2. IMToka3zaTeau ¥ MeTOALI OLEHUBAHUSA

Ilnanupyemble pe3y/ibTaThl 00y4eHHUs MO JUCIHMILIHHE

Koa unaukaropa

Kopn HaunmeHnoBaHnue

J0CTHKEHHSI
KOHTPOJHPYeMOii
KOMIeTeHIHH
(WM ee 4acTH)

HaumeHoBaHMe pa3jieia JUCHUILIMHBI

MeToabl O1leHUBAHUS
(oueHOYHBIE
MepOonpusITH)
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Brnaneer

METOJaMH PEIICHUS OOBIKHOBEHHBIX TU(PepeHITNATHHBIX
ypaBHEHHH 1-TO ¥ BBICIIIETO MTOPSAKOB U CHCTEM
muddepeHINaNTEHBIX YpaBHCHHIA;

METOJaMH HCCIICHAOBAHUS CXOIMMOCTH PSIIOB, Pa3IOKCHHUS
GyHKIMH B CTCNEHHBIE W  TPUTOHOMETPHUYECKHE  PSIb;
MeToaaMu UG GEPEHINATEHOTO U UHTETPATEHOTO HCYHCICHUS
GbyHKIMH KOMIUTIEKCHOTO MIEPEMEHHOT 0;0CHOBHBIMH

1. OOBIKHOBEHHBIE
muddepeHnnanbHble ypaBHEHUS
NEPBOro MopsIKa

2. OOBIKHOBEHHBIE
muddepeHnranbHble ypaBHEHUS
BBICIIIMX TOPSAJIKOB U CUCTEMBbI

KonTponbnas padbora
3.

TectupoBanue —
HE3aBUCHMBII
koHTpoib [TOKO

MIPUWJIOKEHUSIMA TEOPUH BBIUETOB; MeToJaMH oreparonHoro | UYK(Y)-1.1 6
HCYMCIICHUSI  PelleHUsT OOBIKHOBEHHBIX  riddepeHIranbHbIX ONKY)A1. / OOBIKHOBCHHBIX J:[I/I(I)(bepeHLII/IaJ'IBHBIX
YPaBHEHMI M X CHCTEM I/I:OHKEY;-Z:l. ypaBHeHI/Iﬁ
3. Uucnosslie psizibl
4. ®yHKUUOHAJBHBIE PSABI.
5. Panbsr Oypoe
7. Psiibpl B KOMIUJIEKCHOM 00JIacTH.
8. Teopust BBIYETOB U €€ MPUIIOKEHHUS
9. IIpeobpa3zoBanue Jlamnaca. OnepauOHHBINA METOL
peuienust quddepeHInaTbHBIX YpaBHEHU
PH 2 VYmeer l' O6BIKHOBCHHBIC KOHTpOHLHaSI paGOTa
OIpEJIeNIATh THUII, HAaXOAUTh OO0lee M YaCTHOE pelleHHUe Uas.
i depeHInanbHbIX ypaBHEHUI HCUCTEM JIMHENHBIX I[I/I(l)(bepeHHI/IaJIBHBIG YPaBHCHHA TectupoBanue —
g hepeHInaIbHBIX yYpaBHEHHH c MOCTOSHHBIMHU IIEPBOTO ITOPSAAKA HE3aBUCUMBIH
k03 dHUIMEHTAMI;HCCICI0BATh HAa  CXOAWMOCTb  YHCIIOBBIC koHTpOos LJOKO
PAIBI; HAXOOUTD HHTEPBAaJIbI CXOAUMOCTH CTEIEHHBIX 2. OOBIKHOBEHHbIE
psnoB;paznarath GyHKuuu B psig Teiiopa u Oypbe;BHINONHITH I[I/I(b(bepeHHI/IaHBHBIG YpaBHCHHA
JefcTBHS C KOMIUIEKCHBIMH YHCIaMH H  (QYHKIHAMUY; BBICIIMX MTOPSIIKOB U CUCTEMBI
i hepeHIMpPOBaTh U UHTETPUPOBATh (PYHKIUU KOMIUIeKcHOro | M.YK(Y)-1.1

nepeMeHHoro;pasiaratb (QyHKIUH B psax JlopaHa;pUMEHSTbH
TEOPUIO BBIYETOB [UI HAXOXICHHS HHTErPaJlOB;HAXOIHTh
n300pakeHne 0 OPUTHHATY U OPUTHHAN 110 N300pa’KeHHIO;
pemrath 3amavy Komm mis muddepeHUnanbHBIX ypaBHEHHH H
CHCTEM C IIOMOIIBIO ONEPALIOHHOT O UCYHCIICHUS

H.OMK(Y)-1.1./
H.OMIK(Y)-2.1

OOBIKHOBEHHBIX U] PepeHITNATBHBIX
YpaBHEHUU

3. HucnoBbie psiabl

4. OyHKIMOHAJIBHBIE PSIBI.

5. Panber @ypbe

7. Psipl B KOMITJIEKCHOM 00JIacTH.

8. Teopust BEIYETOB U €€ TPUIOKEHUS
9. IIpeobpazoBanue Jlamnaca. OnepanuOHHBINA METOT
peuenust quddepeHnnanbHpIX ypaBHEHU I




P13

3Haer

knaccupukamyio auddepeHInaTEHBIX  ypaBHEHUH, OCHOBHBIC
MeTOoABI perieHus auddepeHInansHpIX YpaBHEHUH TTEPBOTO U
BBICIITUX TIOPSIIKOB M cUcTeM Ju(hepeHINaTbHBIX YPaBHCHUN;
OCHOBHBIC TOHATHS TEOPHUH YHCIOBBIX W (PYHKIIMOHAIBHBIX
psIOoB; psnabl Teinopa,Makiopena, Dypbe;TOHATHS
KOMIUIEKCHBIX YHCEJ, OCHOBHBIX ()YHKIUH KOMIDICKCHOTO
MEPEMEHHOT0 W WX CBOWMCTBa; auddepeHmpoBanue
WHTETPUPOBAHUE (PYHKIUH  KOMIUICKCHOTO IEPEMEHHOTO;
moHATUsL psiga JlopaHa, OCOOBIX TOYEK, BBIYCTOB; IIOHITHE
npeoOpa3oBanus Jlaruiaca u ero OCHOBHBIE CBOWCTBA; OCHOBHBIE
MIPUJIOKEHHUS OTIEPAITUOHHOT O UCUUCIICHUS

N.YK(Y)-1.1

H.OTK(Y)-1.1. /
H.OTTK(Y)-2.1

1. OOBIKHOBEHHBIE
muddepeHnnanbHble ypaBHEHUS
NEPBOro MopsIKa

2. OOBIKHOBEHHBIE
muddepeHnranbHble ypaBHEHUS
BBICIIIMX MOPSAJIKOB U CHCTEMBbI
OOBIKHOBEHHBIX U] PepeHIInaTbHBIX
ypaBHECHUH

3. Uucnosslie psizibl

4. OyHKUMOHATBHBIC PSIBL.

5. Panbsr Oypoe

7. Paapl B KOMIUIEKCHOM 00J1aCTH.

8. Teopust BBIYETOB U €€ MPUIIOKEHHUS
9. IIpeobpa3zoBanue Jlamnaca. OnepauOHHBINA METOL
peuienust quddepeHInaTbHBIX YpaBHEHU

KonTponbnas padbora
3.

TectupoBanue —
HE3aBUCHMBII
koHTpoib [TOKO

3. IIxkaJja oueHUBAHUA

[Topsiiox opraHu3aly OLIEHUBAHUSL PE3YIbTATOB OOYYEHHS B YHHUBEPCUTETE PErilaMEHTHUPYETCS OTACNbHBIM JIOKATbHBIM HOPMATUBHBIM aKTOM —
«CucreMa OlleHUBAHUS pe3yabTaTOB 00ydeHusi B TOMCKOM MOJIUTeXHHUECKOM yHuBepcutere (Cuctema oneHuBaHus)» (B JACHCTBYIOIIEH pEIaKIuu).
Hcnonb3yercss GamibHO-pEHTUHIOBasi CHUCTEMa OIICHUBAHHUS pPE3y/lbTaTOB 0oOydeHus. MtoroBas oneHka (TpaJullMOHHAs WU JUTEpHas) MO BHUAAM
yuebHoi pnestensHocTH (m3ydenue naucuuiuind, YHWUPC, HUPC, kypcoBoe NpOEKTUpOBaHUE, MPAKTUKU) OIpEAeseTcsl CyMMOW OaljioB IO
pe3ynbTaTaM TeKYyIIero KOHTPOJIS U IPOMEXKYTOUYHOM aTTecTauu (MTOroBast peMTHHroBas orieHka - mMakcumyM 100 6amioB).

PaCHpeI[eJ'ICHI/IC OCHOBHBIX H JOIIOJIHUTCIBHBIX 0amioB 3a OLCHOYHBIC MCPOIPUATUA TCKYIICI'O KOHTPOJIA U HpOMe)KYTOQHOIZ aTTeCTalnu

YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF'HHaHOM JAUCIHUITIIMHBI.

PCKOMGHI[yeMaH mKaJjia JJIs1 OTACIIbHBIX OIICHOYHBIX Meponpmm/lﬁ BXOJZHOTO U TCKYIICTO KOHTPOJIA

% BbINOJTHeHHUsI 3a1aHusICO0TBETCTBHE Tpa,ﬂﬂlﬂlOHHOﬁ OLCHKeEe

OnpeaeneHue OLEHKH

90%+100%

«OTInIHO»

OTau4YHOE MOHUMAaHHE npeamMeTa, BCCCTOPOHHUC 3HAHUSA, OTJIMYHBIC YMCHUA U BJIaJICHUC ONIBITOM HpaKTH‘IeCKOﬁ ACATCIIbHOCTH, H€06XO,Z[I/IMBI<




70% - 89% ((XOpOHIO» I[OCTaTO‘IHO MOJIHOC TOHUMAHHUEC MPEAMETA, XOPOIINEC 3HAHUSA, YMCHHS U OIIBIT HpaKTPI‘IeCKOfI JACATCIIBHOCTH, HCO6XOI[I/IMBIE PE3YIbTAThI O6y‘l

55% - 69% <<Vz[013n.» HpHeMneMoe MMOHMMAaHUC MPCAMETA, YAOBJICTBOPUTCIbHBIC 3HAHUA, YMCHUA U OIBIT HpaKTH‘IeCKOﬁ JACATCIIbHOCTH, H606XO}II/IMLI€ PE3YIbTAaThI

0% - 54% «Heynosn.» Pe3ynpraThl 00y4eHuUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOUHBIM TPEOOBaHUSIM

4. TlepeyeHb TUNOBBIX 3aIaHUI

OueHovHbIe IIpMepBI THIOBBIX KOHTPOJIbHBIX 3a{aHHI
MepOonpHSITHSI

1. KontponbHas

pabota
BapuaHT Ne 1

KoHTponbHanA paboTa no reme«AuddpepeHumanbHbie ypaBHeHUA 1 —ro nopagKa»

1. Onpepenutb TMN U HaTK 06 Me pelleHUA AaHHbIX YPaBHEHWUIA:

1. (y+yInx)dx— (x—xy)dy =0.

5 Y+ 2X y= 2x2
1+ x2 1+ x2
2
3. (2 + )dx+ (x2y — X )dy = 0.
y2 y3

2. HaiiTn yacTHBIC pelICHUS] YPABHEHH:

4, xy'—y=xtg(¥j, y(@) =1.

5. eydx:(2y—xey)dy, y(-1) =0.

KoHTponbHaa pabota no Teme «AuddepeHumnanbpHbie ypaBHEHUA BbiCLIEro NOPAAKA U cuctembl AY»

I) Onpegenutb TMN U HaUTK 06 Me peLleHUA SAHHbIX YPaBHEHUI:




OueHovHbIE
MEPONPHUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 32J12HHﬁ

1) y'=y+x

X

14 ! e
2) Y -2+y=—.
X

I1) Pemurs 3anauy Koum:
1) yy'+(y)'=0.y@Q)=1y@®)=L
2) y'—-y'=e*+2x. y(0)=1 y'(0)=1.

3) | dt x(0) =1 y(0) = 1.

YucaoBble 1 HKIIMOHAJIbHbIC PHAADbI

I/ICCJ'IeI[OBaTB Ha CXOOUMOCTD pPAJAbI:

> 1 (n+1)? 2 ni(n+1)!
13— 23 (T g S ROLD
nin+1-cos® na = (n+2)%3 1 (2n)!
©( n-1 © (- )”n4
o) et
n\3n + 2 n=1 + 5
Haintu HUHTCPBAJI CXOAUMOCTH psAaa, UCCICAOBATH PAA HA KOHLIAX UHTCPBAJIA:
0.1)"x%" 2 32" (n+3
y 3 OUNE ) 5SS
n=1 n n=1 (x+5)"

Paznoxuts B pan Teitopa, B OKpeCTHOCTH TOUYKH Xo, pyHKIHIO f(X):




OueHovHbIE
MEPONPHUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 32J12HHﬁ

1) y=Inx, xp=1 2) y=x2.sin5x, Xp=0
7 1
3 y=—5 X =0, 4) y=== Xp=-1
1+ x—12x2 Ux
KOHTpO.T[])Haﬂ paGOTa Ne3 mo reme «(DyHKIIHH KOMILUTIEKCHOI'O MEPEMEHHOI 0>
BAPUAHT Nel
o .3/ . .

V. a) Haiitu Bce 3HaueHns KOpHs: N/ — 2 . Pe3ynbTaT BBIYMCIIEHHHN TPEICTABUTH B areOpandeckoi Gopme.

6) TIpencrauts B anrebpamieckoii dopme: (—1—i)*.

. : 2
V. a) Haiiti K03 PUIHEHT pacTsHKEHHS W YToJl MOBOPOTa B ToUKe Zy = 1—1 mpu otobpaxennn © = Z

6) IlpoBepuTh GyHKINIO HA AHATUTHYHOCTE: () = (Z*)2 7.

VI. Haittn ananumnaeckyro ¢ynkmuio f(z) =U +1V no ussectHoii  neiictBurensroil wactn u 3uavennio f (Zp):

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

VII. BBIYHCIINTL HHTErpA: IZZ Imzdz, rne L - orpesok npsivoii or toukn Z; =0, o Touxkn Z, =1—-2i.
L
dz ) .
VIIL. BbIuMCIIUTE HHTErpa: J.ﬁ ,tme L .|Z — 2I| =1,
[ 2°(z-2i)

Konumponwvnan paboma Ne3 no meme «Komnnexcuoie paovl. Boruemauy




OueHovHbIE
MEPONPHUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 32J12HHﬁ

BAPUAHT Nel

YA
(z-1)(z% +2z-3)
©  cos(in) - (z+i+1)"

2. Haiiti m mocTpouTh 001aCTh CXOJMMOCTH psizia: 2 .

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

B psit Jlopana ¢ ueHTpom B Z() = 16 xonbue | z-1 |> 4.

1. Pasnoxuts Gpynxumo T ( Z ) =

3. Brraucnuts CJIICAYIOUINE UHTETPAJIbI:

zdz exp(1/z)+1 T cosaxdx
—_— dz
A) § BI 7 O) 2
oo X7 +4X4+5

Z 2 )
z-2=4€ +€ |2]=2

KonTtposabsHas padota Ne3 no teme «OnepanuoHHoe HCYHCIEHHE.»
BAPUAHT Nel

1. Pemmts auddepenimanshoe ypastenne  X'+3X = €2, ecn X(O) =0.
2. C nomotusto Gopmynsl [lroaMens HAHTU pellieHue ypaBHEHHS

x''=arctgt,
Y/IOBIIETBOPSIONIEE HAYATBHBIM YCIOBUAM X(O) = X'(O) =0.
X'+4y +2x =4t +1;

3. Pemmts cucTeMy ypaBHEHH Yix—y = gtz X(O) = y(O) =0.




OueHovHbIE
MePONpUATHS

IIpuMepb! THNOBBIX KOHTPOJIbHBIX 3aaH il

U3,

IlpnMep BapuaHTa MHAWBUJIYAJILHBIX 32JITaHUN.

JuddepeHunancHble YPagHeHUA  CUCTEMbI

1. Haiiru ofuipe peliedss ypagHeHUil NepBoro Nopaka

1

1) y-L=_ :
¢ sinfy/z)
2) ¥ +ycosr = cosz.
3) ¥ +y=2y.

e dr
)=

1 costy

5) (32® 4 bzy?) dr + (6x?y + 47 ) dy = 0.
6) 24 +dy—z)y =L

=10

2. HaiiTin yacTHEE pellleHis YPABHEHT

1) Vi F1lde=zydy, y(1) =0
2) (z—y)de 4 (z+y)dy=10, y(l) =1
3) oy — 2y =22, y(l)=0.
4) Y +ay=(1+z)e 3, yl0) =1

3. Haiirun pewenns ypassesuil Bulciliero nopaixa

. (0)=0
1 2.,.-.i=,l2_1_ Q-"l= o y 1
) 2y =y W=y o
3]y costx = 1. 4) " +y' = cosz.

24 cos’z 1
By +y= o T 614+ 0 et —
1ty cos? Jy 2y ty=ze +-.B+.'-'
Ny +2+y =122 - 10)e™". 8) o =3y’ = 2sindz — cos 3z

0) 4" — 4y 4+ 5y — 2y = (16 — 12z)e " 10) o™ 4+ 3" + 2y =1 — 2
M) y" +ay' +y =10, 12) 28 ' — 6y = 12In .

13) 4 2% + 5z = —8 ™" sin 2t, w0} =2, #(0) =6.
14) & — 62 + 25z = Ysindt — 24 cos 4, (0) =2, &(0)=-2

4. HaiiTin pelesis JIMHeAHELX clcTeM

A=
Il
— o=

1){1:=—8.L'+4yl 2)]:£=[';:L'+5y T

=3z — 4y |g=—-ac+2 " v

G B 5= B 9
3 & :u 2y‘ 4)].s Gz + 4y + 21 .
y=2r+y | 9=—a+10y-1




OueHnovHbIe IIpuMepbI THIOBBIX KOHTPOJILHBIX 3aXaH Uil
MeponpHsITHS

YucaoBble 1 QYHKIMOHAJIbHBIE PSUIBI
1.UccnenoBaTh HAa CXOAMMOCTD 3HAKOTIOJIOKUTEIBHBIEC PSAIBL:

> (2n-1) > 5 3
Y nZl(5n2 +1)-Jn 2 Efg J2n+7
<w wgﬁi
¥ Z K nZ::1 n 5"

2. HccnenoBath Ha CXOUMOCTD 3HAKOYCPCAYIOIIHECH PAAbIL:

o [E2 an
DIEURE ) S
n=1 7n +4
ne.2 ©
ayn@ﬂilazumﬂw%
n=1 n n=1 n

3. Hanitu MHTeppBaJibl CXOOVMMOCTIM CTEIISHHEIX PAIO0OB:




OueHovHbIE
MEPONPHUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 32J12HHﬁ

y SN2 g g Sy
n=1

n+1 n=1

4. Pasnoxurs B psaa Teiinopa no crenensvm (X — Xg) dyHxumnm:

1 —2X
1) y=——"—— Xp=-2 2) y=(1+x)e ™", x5=0
X2+ 4% +7 0 0
arctgx3 3
3) y= o~ Xp =0, 4) y=In(x+2)" x9=1.
X

5. Hcnonw3ys pa3noxeHHE MOABIHTErpabHOM (YHKIMM B CTENEHHOM psJ, BBIUMCIUTH HHTErpajbl C
TouyHOCTRIO HE MeHee 0,01:

/8 1
1 | 1-x3 dx 2) jsinx?’dx
0 0

KomniekcHble yncaa i GyHKINM
1. laubl uncna Zg = —2\/§+ 21, z,=2-6l.

BHINONHATH AEHCTBUS B anredpandeckoit Gopme:
4
1) 3z +52,, 2) z;-1,, 3) —.
Zy
2. lausl uncna Zg = 3\/§+3i, 2, =—1+4i, 23 =2 -4i.

HOCTpOI/ITL YHCIa Ha KOMILIEKCHON MIOCKOCTH U MEPEBCCTH B TPUTOHOMCTPUUCCKYIO U ITOKA3aTCIbHYIO (bOpMy
3anucu. BEINOIHUTH YKa3aHHBIC JIENCTBUS B OKa3aTeIbHOM (bOpMC, PE3yabTaThl HPCACTABUTH B aﬂrerqueCKOﬁ

U B TIOKa3aTeNbHOU opMe.




OueHovHbIE
MePONpPHUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 32J]2HHﬁ

1) ()% 2) ¥z, 3 25

22+Z3
3. Hambl uncna zy = —1—1, Z, =2+3i.

Boruncnuth 3HaueHNs QyHKIUI:

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

Pe3ynbrathl mpencTaBuTh B anredpandeckoi popme.
4. OnpenenuTh U IOCTPOUTH HA KOMIUIEKCHOM TJIOCKOCTH CEMEWCTBA JIMHUM, 3a/TaHHBIX YPAaBHEHUSMH:

1) |z|= L 2) |z|=Csin(arg z).
arg z’

5. HaiiTit MOZy/ b 1 apryMeHT mpon3BogHoil gyukimu W = f (Z) B TOUKE Z = Z:
— -\ 4z — :
f(2)=(1+41)e ", Zg=1+i
6. BeruncnuTh UHTErpasibl:

1) j L:{|Z|:\/§, Rez>0};

(L)

2) I (Rez+1Imz)dz, eoe L:ompesox [0,1+ 2i].
(L)
7. BBIUMCIIUTD, UCTIONB3YS MHTErpasibHyto hopmyny Komm:
1) |z|=0,5;
i 2 dz, eoe L:{2)|z+1]=1
(L2 (”1) 3) |z]=2




OHeHO‘lele le/lMepr THIIOBBIX KOHTPOJBHBIX 32112HHﬁ
MEpPONPHATHS
OnepanuoHHbIH MeTO
1. Haiiti n300pakeHusl CIeAYIOMIX (yHKITHI:
gal _ ebt
1) f(t)=cos™. 2) f(t)= "
2. Haiitn opuruHaims! GyHKIUH 110 33JaHHBIM H300paKEeHUSIM:
1 p2
DFEP)=—F—— ) F(P)=—
(P+1)*(p+3) (p? +4)(p*+9)
3. Haiitu permenue 3anaun Koy onepamnoHHBIM METOIOM:
1) 2x"+5x"' = 2cost, x(0)=0, x'(0)=0.
2) X"+ 6x = t2, x(0)=0, x'(0)=0.
3) X"—4x'+3x = 5e, x(0)=0, x'(0)=0.
4. PemnTh ypaBHEHUS, UCTIONB3YS hopmyny droamerns:
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 onepanroHHBIM METOJIOM:
1 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 — | Bompocsr:
HE3aBUCHUMBIH 1. JTaHbI KOMILJIEKCHBIE YHCIIa
koHTposb LIOKO | 7 =1+2i u z,=3i
(PT5 u PT6) - =
(3mech Z; W Z, - KOMIUIEKCHO COTIPSDKEHHBIE YHCIIA)




OueHnovHbIe IIpuMepbI THIOBBIX KOHTPOJILHBIX 3aXaH Uil
MeponpHsITHS

YcTaHOBUTE COOTBETCTBUE
JNIEVCTBUE HAJl YACIAMU:

1. 2z,+3z,

o > W
o

pe3yJbTaT ACUCTBHS HAJl YUCITAMHU
3i—6

4i-3

2-5i

—6-3i

6+3i

abrwnE

2 .I[aHBI KOMILICKCHBIC YHCJIa

iz
—2n 4
z, =2e
57

—i
z,=7e °©
a) 'maBHOE 3HaYeHUE apryMEeHTa NPOU3BeieHus Zq * Zo paBHO

YA
0) 'nmaBHOE 3HAUEHME ApryMEHTA OTHOLIEHUS — PAaBHO

Z2
(OtBeTHI HaTh B rpasycax)
3.YcTaHOBHUTE COOTBETCTBHE 3HaUCHHE QyHKIMK
DyHKIHSA 1. 6(1+\/§- )

2. e(i-+3)




OueHovHbIE
MEPONPHUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 32J12HHﬁ

1. 2exp 1+i—j
2. 2exp 1+i2§j

3. 2exp|1-iZ
0 6)

4. 2exp 1+izj
3

3. e(+/3:i-1)
4. e(-3-)
5.

4.

Haiiti koo duimenT pacTsikeHHs U yroJ moBopoTa B Touke Zg = |

pu oTobpaxenun | (Z) = Z4 +1Inz

Ipn BBORE SHAYCHUA K 511 yepryg KOpHEW KBaJIpaTHBIX OKPYIJIATH 10

JIECSTBIX.
3HadeHHs yriia MOBOPOTa BBOJUTH B rpajgycax

BaecTn nBa 9
k =
a =

Liaa

5.

BbBIYMCIIMTL HHTErpal I (Rez+Jmz)dz (L)-

(L) npsMasi JTUHHUS,
, rae

2,=0 z,=1+2i
COAMHAIOIasd TOYKHU u

OTBeT MoJy4uTh B BUjle KOMIUTekcHOTO urcna X + 1Y

BsecTu nBa 4uuq
X =

J1a




OueHnovHbIe IIpuMepbI THIOBBIX KOHTPOJILHBIX 3aXaH Uil
MeponpHsITHS

JlpoOHBbIe 3HAaUE€HUS! BBOJUTH B BUJIE HECOKPATUMOM Jpoou

4/19,-7/2
6.
Boruncnute uHTerpan, ucnoib3ys Gopmyny Komum 1. —xl2
dz 2. —1&

§ 5 3. 7«l2

z+2ij=2 2" +4 4 —7il?2
' 5. -1/2

KoHTyp 00X0aUTCsI B MOJIOKUTEILHOM HAIlPaBJICHUU.

7.
Bri6epuTte Bce GyHKIIMM, KOTOPBIE MOTYT Int
CITY)KUTh OPUTHHAJIAMHA A. T
B. t° +5e
C. arctgt
cost
D. —
t
E. ctgt
2
t
F
e
8.
YcTaHOBUTE COOTBETCTBUE OPUTMHAJIOB U 2 4p
M300paKeHHI 1. F(p)= T3
5 p+3 p“+4
A f(t)=2e" +4cos 2t




OueHovHbIE
MEPONPHUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 32J12Hﬂﬁ

B. f(t)=3e>+4sin 2t 2 F(p)=—2 48
' 2
c. f(t)=2e"% +4sh2t ng P4—4
P
D. f(t)=4e™ —4ch2t 3. F(p)= -
© p-3 p’-4
4. F(p)= 3 + 28
p-3 p“+4
9.
BbIOepUTE  YCIOBHO —CXOASIIMICA pAJl, HCTIONB3Ys HPU3HAK o (_l)n+1_n2
JleiiOnuna 1. ~—
n=1 (3n+2)2
2 0 (_1)n+1n
"o (n+D)!
0 n+1
3 (D en
n=1 3n+2
0 (_ n+1
4 6D
n=1 3n+2
10.
X)=—1 1. f(X)=1X—1x2+Ex3+...
Pa3oxuth GpyHKIHIO (1 N X)(X— 2) B PAJL 2 3 4

Makiopena.

2 f(x)=—+1x+§x2+ X%+
4 8 16
11
3 f(X)=—Z+=x-=x+=x+




OueHovHbIE
MEPONPHUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 32J12HHﬁ

Huddepenuupona
HHBIN 3a4eT

=

[Tpumeps! 3aganuii Ha nudd.3aueT (IK3aMeH)

3aveTHblil (K3aMeHAIIMOHHBIH) OunJer 1

Cemectp 3
Crenennsle psaabl. Teopema Abens.Haxoxnenne uHTepBaga CX0IMMOCTH CTEIIEHHOIO psijia.
[IpeoGpaszoBanue Jlamnaca. OpurnHansl U n300paxkeHus. OCHOBHbIE CBOMCTBA ONEPALIOHHOTO METOAA

Pemuts 3a1auy Ko y'— Y _4xt ,  yO=1
X

1+ x*)y"+y'=0

Pemnts ypaBHEHUE

& 1
HccnenoBaTh Ha CXOAMMOCTD YHCIOBOM PSIJL Z (—l)n

v} (2n+5)In(2n+5)

0 9n
OmnpenenuTs HHTEPBAI CXOAUMOCTH (PYHKIIMOHAIBHOTO psaa Z (—1)n o
Paznoxurs B psa Jlopana QpyHkIuio f (Z) = (Z - 3)2 eV
Boruucnauts In(—\/§ + i)2

Haiitu xod>puument pactskeHus MIOCKOCTH Z = x+iy B TOYKe Z, = 21—3 py  OTOOpaKEHUHU

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

10 CTCIICHAM

2z +3i

iz+4

Haiitu yron noBopora miockoctd Z = X+ 1y B touke Zy =1 npu orobpaxennn f(z) =

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




OueHovHbIE
MEPONPHUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 32J12HHﬁ

|z—1|<3, |z+1]>1, 5x/6<argz<5xz/4.

iz

€
10. BpruucnuTh UHTETPAT [lj —az

3
|z+2|=1,5 (Z + ﬂ-)

11. Haiitu u300paxenue 1 GyHKIUN f(t)=t-ch3t-sin2t

TeopeTnueckue BOIIPOCHI Ul NOATOTOBKU K audd.3auery (3K3aMeHy)

JduddepenunanbHbie ypaBHEHUS H CHCTEMbI

Kakne oObikHOBEHHBIE JU(epeHIIMaNbHbIE YpaBHEHHsI [€PBOTO TMOPSJIKA HA3BIBAIOTCS YPaBHEHHSMH C
pa3aenEHHBIMA | ¢ pa3AeiSomuMucs epeMerasiMu? Kak oHu permarorcs?

Kakne oObikHOBeHHBIE nu(depeHnnaIbHble YpaBHEHHs NEPBOrO IMOpsAKa Ha3biBalOTCS OnHOpoaHbiMU? Kak oHu
perarorcsi?

Kakne oOpikHOBeHHBIE T depeHnnanbHble ypaBHEHHS TIePBOr0 MOpsAIKa Ha3bIBAIOTCS JHMHEHHBIMHU? [lepeuncinre
METO/IbI peLIeHus

Kaxk pemaercst ypaBHenue beprymmu?

Kakne oObikHOBeHHBIE An(epeHIanbHbIe YpaBHEHHS NEPBOrO IMOpPSAIKA HA3BIBAIOTCS YPAaBHEHHSMH B ITOTHBIX
muddepentnanax? Kak oHn pemrarorcs?

Uro Takoe 3ama4ya Kommu 11 o0bIkHOBEHHBIX AnGdepeHInanbHbpIX ypaBHeHUH Boicux nopaakos? Korga ona umeer
SIMHCTBEHHOE perreHne?

[lepeuncinTe OCHOBHBIE THUIIBI OOBIKHOBEHHBIX AH((depeHnnanbHbIX YpaBHEHUI BBICIINX MOPSIKOB, JOMYCKAOLIMX
ITOHMKEHUE MOPSIIKA.

Maiite onpenenenne nuHeitHOTO MuddepeHnnarpHbIe YypaBHEHUS h - TO mopsaka. [lepednciuTe OCHOBHBIE CBOWCTBA
YAaCTHBIX PEIICHUH OHOPOAHOTO ypaBHEHHUSI.

CdopmynupyiiTe TEOpEMBI O BPOHCKHAHE.

ChopmynupyiiTe TeopeMy O CTPYKType OOIIero pemeHus HEOJAHOPOMHOro mnuHeWHoro muddepeHnnanbabe
ypaBHEHUS

B dem coctout merox Jlarpanka OTBICKaHUSI YaCTHOTO PEIICHHUS HEOAHOPOTHOrO JHMHEHHOro auddepeHnnansHbe
ypaBHEHUSs?

Cxema noctpoeHus GyHAaMEHTaIbHOW CUCTEMBI PELICHUH OAHOPOJHOrO JIMHeiHOro nuddepeHunaibHble ypaBHEHUS
C TIOCTOSIHHBIMH KO3 PHUITHEHTaMHU

[lepeuncnnTe METOIBI OTHICKAHUS YaCTHBIX PEILICHUH HEOTHOPOAHOrO JIMHEHHOro nuddepeHnraibHble YpaBHEHUS C
MOCTOSIHHBIMHU KO3 PHULIMEHTAMH

Jaiite ompeneneHne HOPMaJbHOM CHCTEMBl OOBIKHOBEHHBIX JH(QepeHInaNnbHbIX YPaBHEHUH N-Tro MOpsKa.




OueHovHbIE
MEPONPHUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 32J12Hﬂﬁ

Cdopmynupyiite 3agauy Komm ass Takoil CHCTEMBL.
Uznoxkure METOABI HUCKIIOYEHUS! M XapaKTEPUCTUYECKOTO YPaBHEHHsI OTBICKAHHUS OOIIEro perieHus
CHCTEMBI JINHEHHBIX OTHOPOIHBIX YPaBHEHUH C MOCTOSTHHBIME K03 puimenTamu.

YuciioBble 1 PyHKIHOHANBHBIE paAbL. Paabsl Dypbe
ITonsiTe urCcIOBOrO psifa, ero CyMMbl. HeoOXouMBbIii MPU3HAK CXOAUMOCTH.
CBoIiCcTBa CXOIAIITUXCS PSIOB.
CpaBHUTENBHBIN MPHU3HAK CXOAMMOCTH 3HAKOIIOIOXKHUTENBHBIX PAIOB. DTAaJIOHHBIE PSAIBI.
[Mpusnak /I'anamOepa. 11 Kakux BUJIOB YMCIIOBBIX Ps0B OH 3(exTuBeH?
Paguxanpaeiit mpu3nak Kormm. J{7is KakuxX BUIOB YUCIIOBBIX PSJIOB OH MIPUMEHSIETCS?
WnTerpanpubiii npusHak Komm-Makimoperna. B kakux cirydasix ero cieayer mpuMeHsTh?
[Ipu3nak JleiitbHMIa CXOOMMOCTH 3HAKO4YepeAyIommxXcs psaoB. Kak mpoBOOUTCS OIEHKa CyMMBI M OCTaTKa TaKOTO
psana? IlonsiTre abCOMIOTHON 1 YCIIOBHOM CXOAMMOCTH.
[lonsTre GyHKIMOHAIBLHOTO PsJia M 00JIACTH €ro cxoauMmocTH. PaBHOMepHas n abcomroTHast cxoauMocTh? CBOMCTBa
PaBHOMEPHO U a0COTIOTHO CXOJISIIUXCS PSIJIOB.
ITonsitue crenennoro psaa. Teopema AGers.
WHuTepBan u paanyc CXOAUNMOCTH CTEEHHOro psaa. Croco0sl HAaX0XKIEHUS HHTEPBAIOB CXOTUMOCTH.
Psner Tefinmopa m MakiiopeHa i1 JaHHOH (YHKIMA. YCIIOBUS pas3niokeHuss (QyHKIUH B psg Teitmopa. Cxema
roctpoeHus psaga Teinopa (MakiiopeHa).
Psimer Maxutopera Asisi HEKOTOPBIX 3JIEMEHTapHBIX (YHKIMH, HHTEPBAIBI UX CXOAUMOCTH. VCronb30BaHWE TOTOBBIX
pa3jIoKeHUH A TIOIMy4eHHUs Pa3oKeHus B psx MakmopeHa Oonee cinoXHBIX ¢yHKnmid. llprMeHeHre cTemeHHBIX
PSIOB B TIPUOJIMIKEHHBIX BEIYMCIICHUSX.
[lonstne Tpuronomerpmaeckoro psama. Popmynsr Dypbe s HaxoxaeHUS KodPuimeHToB pama (PpyHKIuS

HepHoIMIecKas U 3a/laHHasi Ha HHTEpBaJIe [—TE; TC] )-

Teopema lupuxiie 00 ycmoBusx paznoxkeHus ¢pyHkuuu B pan Oypee.

®opmyne Oypbe AT YeTHBIX U HEYETHBIX (YHKITHIHA.

Dopmynsl Oypre 1is ciiyyas pa3ioKeHus QyHKINH, 3aJaHHOH B IPOM3BOJILHOM MHTEpBAIE [—| , |] .

Paznoxenue B psag Oypre HeepruoAMIECKUX (QYHKITHH.

KoMmmuiekcHble ynciaa u pynkuuu. Teopusi BbIueToB
TToHsgTHE KOMIJIEKCHOT'O YHCIIa, €r0 JEHCTBUTEILHON W MHUMOM YacTH.
Anrebpanveckas ¢opma 3amuMcH KOMIUIEKCHOrO0 umcia. Kakue KOMIUIEKCHBIE YHCia Ha3bIBAIOTCS PAaBHBIMH,
KOMIIJIEKCHO - CONPSKEHHBIMU ?




OueHovHbIE
MEPONPHUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 32J12Hﬂﬁ

Apudmernyeckre NeicTBUS HaJl KOMIUICKCHBIMH YMCIIaMU, 3alIMCAaHHBIMU B anreOpandeckor hopme.
l'eomerpuueckoe mpencTaBieHHE KOMIUIEKCHOIO 4YHCNA, KOMIUIEKCHas IUIOCKOCTh. Moayiab U apryMeHT
KOMILJIEKCHOT'O YHCIIA.

TpuHOHOMeTpHUECKas W TOKazaTenbHas QopMa 3amuch KOMIUIEKCHBIX yucen. [lepexonm w3 ofHoi QopMbl 3amucu
KOMILIEKCHOI'O YKCiia K IPYToM.

BozBenenue B cTeneHb U U3BJIEUEHHE KOPHS U3 KOMIUIEKCHOT 0 uncia. @opmyisl Myaspa.

[NonsTre HYyHKIIMU KOMILIEKCHOTO IepeMeHHoro. [Ipenen u HenpepbIBHOCTh (QYHKITHH.

[okazarenpHasi, jorapudMuveckasi, TPUTOHOMETPUYECKHE, THIEPOOINYecKHe W OOpaTHhIE TPUTOHOMETPUYECKHE
(YHKIINU KOMILIEKCHOTO MTEPEMEHHOT 0.

HduddepennmpoBanue HyHKINN KOMIUIEKCHOTO IiepeMeHHoro. Y cnoBusi Komm-Pumana.

CornpsikeHHbIe TApMOHHYECKHE (YHKITUH.

[NousTHEe aHaMUTUYECKOH (QYHKIIMU KOMILIEKCHOTO IMepeMeHHOro B obnacti. HeoOXonumble U JOCTaTOYHBIE YCIIOBHS
AHAJIUTUYHOCTH.

I'eomerpudecknii CMbICT MOAYINIA U apryMeHTa MPOU3BOAHON (DYHKIIMH KOMIUIEKCHOTO ITEPEMEHHOTO.

[TonsTre uHTErpana oT GyHKINH KOMITJIEKCHOI'O IEPEMEHHOTO M €0 OCHOBHBIE CBOMCTBA. BRIUNCIIeHNE MHTETPaJIoB.
Wurerpanbhas TeopeMa Ko, Muaterpanbaas Gopmyia Ko u ee cieacTsus.

UwncnoBble u (pyHKIIMOHATBHBIE PAIBI C KOMIUIEKCHBIMH YJIEHAMH.

Crenennbie psaapl. Teopema AGens. Psn Tetinopa. TeopeMa o pa3inokeHUN aHATUTHUCCKOW QYHKIMH B psaf Teinopa.
Psaner Jlopana, onpenenenue. Teopema JlopaHa o pa3IoKeHHH aHATUTHYECKOW (DYHKIMH B KONbIE B psn. IloHsTre
AHAUTHIECKOTO MPOJOIKEHUS.

Oco0ple ToukH U uX Ki1accupukanus. Beraer GyHKIINN B H30IMPOBAHHON 0c000# Touke. DOPMYIBI U BRIYUCICHHS
BBIYETOB.

OcHOBHas TeopeMa O BBIUETaX.

[IpuMmeHeHue BRIYETOB K BEIYUCIICHHUIO OMPEAEIEHHBIX HHTETPATIOB

OnepaunoHHbIA MeTO/
Haiite onpenenenmne mpeobOpasoBanms Jlammaca. Kakas (yHKIusS MOXeT cinyXuTh opuruHaioMmM? UTo Ha3bpIBaeTcs
n3o0paxennem QyHknwu 1o Jlammaccy?
3anumute Tabauny n300pakeHni Hanbosee YacTo UCTIONb3YEMBIX 3JIEMEHTAPHBIX (YHKIIHH.
Cdopmynupyiite n 3anummTe CBOWCTBO JHMHEHHOCTH. Kak OHO Mcmonb3yercs il HaXOKACHHUsS M300pakeHHs I10
OpPHUTHHATY 1 HAa000pOT?
Cdopmynupyiite n 3amuiuTe cBoicTBa AnddepeHurpoBaHus U300paKeHns: U opuruHaiga. Kak oHU MCIOIB3YIOTCS
JUISL HAXOXKJIGHUS N300pa)KeHUs 110 OpUTHHATY U Ha000pOT?
CdopmynupyiiTe 1 3anummMTe CBOMCTBA MHTEIPUPOBAHUS M300pa)KeHUs] U OpUrvHajia. Kak OHM MCHONB3YIOTCS JUIS
HAXOXKICHUs M300pa’keHHs IO OPUTHHATY U Ha0060poT?




OueHovHbIE
MepONpHUSTHS

le/lMepr THIIOBBIX KOHTPOJBHBIX SMZHHﬁ

CdopmynupyiiTe u 3amummTe CBOMCTBA 3ama3blBaHUS U CMeEleHHs. Kak OHM HMCIONB3YyIOTCS Ui HaXOKACHHUS
1300pakeHus 110 OPUTHHAIY U Ha000pOoT?

Haiite monsitie cBepTku QyHKIMiA. Kak 3anuceiBaercs nzo0paxeHue cBepTku? Kak MOXXHO UCTIONB30BaTh GOPMYITY
CBEPTKH IS, HAXOXKJICHHsI M300paKCHUS 1I0 OPUTHHATY ¥ Ha000pOT?

Uznoxkure cxeMy HaxOXKIEHHS YaCTHOTO PpeIleHHs JIMHEWHBIX AuddepeHInanbHbIX ypaBHEHUH OleparioOHHBIM
METOJIOM.

Uznoxkure cxeMy HaxOXJIEHHS YacTHOIO pEHICHUS CHCTEM JHMHEHHBIX JuddQepeHanbHbIX  ypaBHEHUH
OIepaluOHHBIM METOIOM.

3anmummTe U nosiciuTe popmyiy Jroamerns.

[Monstue Gpynkuuii Xapucaiina (1 -dyukuus) u Jupaka (8 -ynKUIHS).

5. MeTtoauueckue yKa3aHus 1o npoueaype oleHuBaHUS

OueHOYHbIE MeponpuATHd

Hpouenypa IPOBEACHUA OLCHOYHOI'0 MEPONIPUATHH H He00X0IMMble MeTOANYECKHe YKasaHusd

1.

KontponbHas padoTa

B cemectpe CTyIOeHTHl BBIIONHSIOT 5 KOHTPOJNBHBIX paboT, coaep)kaHWe KOTOPhIX OXBAaTBIBAeT BCE
pa3aenbINCIUIUTUHBL. KaIoMy CTyIeHTyBBIIaercs CBOM BapwaHT. KOHTpOnbHBIE paOOTHI MPOBOAATCS B YacChl
MIPAKTUIECKUX 3aHATHH. 3a KaXIyI0 KOHTPOIBHYIO paboTy MaKCHMaJbHBINA Oail ompemessieTcs B COOTBETCTBHE C
PEHTHHT-TIIIAHOM JAMCIIHATUINHEL.

Kpurepuu oneHku 3a1aHus:

Baniel 32 KOHTPOJIBHYIO pabOTy MOTYYAIOTCSI YMHOXKEHHEM MaKCHUMaJIbHOrO 0asa, MIpeayCMOTPEHHOrO 32 Hee B
COOTBETCTBHE C PEHTHHI- IUIAHOM, Ha JI0JII0 BEPHO BHIIIONHEHHBIX 33JaHUH.

nas3

B cemectpe crynenTsl BeinonsstoT 5 W13 mo Bcem pasnenaM IporpaMMbl AUCHUILUIMHBL. Y KaXIOro CTYJIEHTA B
rpynie cBoil BapuanT M/I3, Homep BapuaHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTYACHTA B CLICOYHOM COCTaBE
IPYIIIBL

W13 pasmelensl B 2IEKTPOHHOM Kypce MO0 JUCIHTIINHE.

Pemenne kaxoro 3aganus 10HKHO OBITH HOAPOOHBIM, C BKIIOYEHHEM IPOMEXYTOUYHBIX PAacu€TOB, paccy K ACHUH,
MOSICHEHH, C yKa3aHHEM HCIIOIb30BaHHbBIX METOIOB M (hopMyIl. 3aJaHHe BBICHLIACTCS OTJEIBHBIM (aiiiom,

ykaszbiBaercst ®HO, rpynna.




OueHo4yHble MEPONPUATHS

Hpoueuypa IPOBEJCHNS OLHCHOYHOI'0O MEPONIPUATHSA U HeOﬁXO}Il/lMI:Ie METOAUYCCKHE YKA3aHUHA

Kputepun ouennBanus
3aaHre CYMTACTCSl 32UTEHHBIM, €CJIM BBITOIHEHO 0oJiee TTOJIOBHHBI 3aIaHHH
Ecnu 3a1anue He 3auTeHo, paboTa BO3BpAIIAETCs CTYCHTY Ha TOpabOTKY.

CTyaeHThl MOTYT HCTPABIIATh HEBEPHO PEIICHHEIE 3aJJaHUs U CAaBaTh HAa MOBTOPHYIO IPoBepKy. IIpemogaBarens
MOYKET YU€CTh HCIPABICHUS U JI00ABUTh OaJUIBI K IPEABLIYIIUM

TectupoBaHue — HE3aBUCUMBII
KoHTpoJsib [TOKO

B cemectpe crynmentbl mpoxomsaT nBa pyOexHbix TectupoBaHus (PT5 m PT6) Bo Bpemsi koH(epeHII-HEIean B
cepenvHe M KOHIIE TEKYIIEro ceMecTpa COrjacHo pacnucanuio. Pybexnoe tectupoBanue (PT) mpoBomurtcs B
KoMIibtoTepHOl opme B on-line pexxume. [IpomomkurensHOCTh TecTupoBaHus — 90 MuHYyT 6e3 mepeppiBa. OTCUET
BpEMEHH Ha4YWHAeTcd C MOMEHTa Bxona cryaeHTa B TecT. MHCTpyKTaK, MpEANIECTBYIONIMN TECTHPOBAHHUIO, HE
BXOJUT B yKa3aHHOE BpeMs. CTyIeHT MOXKET 3aKOHYHTD BHITIONHEHUE TecTa 10 NCTEUEHHs OTBEAEHHOTO BPEMEHH.
PT naneneno Ha He3aBUCHMYIO OOBEKTHBHYIO OI€HKY 3HAHWI, YMEHHI W BIaJE€HUH, MOTYYEHHBIX CTyJICHTaMH 3a
OIIPEIETICHHBIA IPOMEXYTOK O0ydEHHS.

Kaxxaplii BapuanT Ouiera MOJEIMPYETCsl KOMIIBIOTEPOM I10 3aJaHHBIM pas3ziesaM XUMHM U copepxutT 20 3agaHuil.
CrTyneHThl BHOCAT OTBEThl B KOMIIBIOTEp, HO BCE pEIEHMsS W IOACHEHUs IpoBoAiT Ha Oymare. Ilo oxoHuaHuu
TECTUPOBAHMSA IIPENOAABATENI0 BBIJAECTCS MaTpULla OTBETOB M CyMMAapHbIH peHTHHr 3a TecT. OOcyxaeHue
pE3yIabTATOB TECTUPOBAHUA IIPOBOJUTCS HA KOHCYJIbTAI[H.

KpuTtepuu omeHKH 0HOTO 3aTaHHS:

® 33 KaX/0€ IPAaBUIIbHO BBIIIOJHEHHOE 3aaHU€E BhICTaBisieTcs | TecTOBbIN Oai;

® 33 HENMpaBWJIHHO BBHIIOJIHEHHOE WM HEBBIIOTHEHHOE 3a1aHue BeicTaBisercs: 0 0aos;

e Ui 3aJaHUi C BEIOOPOM HECKOJIBKHMX NPABHIIBHBIX OTBETOB, 3aJlaHUH Ha COOTBETCTBHE M YCTAHOBJICHHE
IIOCIIEI0BATEBHOCTY IPEAYCMOTPEHO YACTUYHOE OLCHUBAHHUE.

MakcruManbHBIN CyMMapHBIA TeCTOBBIN 0a 3a kaxaoe PT cocrapmser 15 Gamos.

3a 2 memenmu 10 PT cTymeHTHI MOTYT O3HAaKOMHUTCS C JEMOHCTPAIMOHHBEIM BapHaHTOM OwWjera, KOTOPBIi
pacmonaraercsi Ha caiite http:/exam.tpu.ruB paszznene «MeponpusTHs», U MOXET OBITh BBIIOIHEH KaXKAbIM
CTYAEHTOM HEOIPaHUYEHHOE YHCIIO Pas3.

Hna cmyoenmos, ne npoweowux PT 6 nepuoo nposedenus mecmupo8amus No YBANICUMENbHOU Hpudune,
npeodycmMompena 803MOACHOCHb MECMUPOBAHUSL 8 Pe3ePEHbLUL 0eHb, KOMOPbIL HASHAYAEMC sl cpa3y nocie KoHgepeHy-
Hedenu.

Ipu pesynomame pybesicnoco mecmupoganus 6 64108 u menee, 00YUAIOWUMCSE NPEOOCMABNAEeMcs 8 Nepuoo
meKywel nNpoMeNCymouHol ammecmayuy 803MONCHOCHb noemopHo npoumu PT 6 pesepansiil Oenv, coenacoeanHulii



http://exam.tpu.ru/

OIIeHO'-lH]:le MEpONnpUATHIA Hpoue}lypa IPOBEJCHNS OLHCHOYHOI'0O MEPONIPUATHSA U HeOﬁXO}Il/lMI:Ie METOAUYCCKHE YKA3aHUHA

¢ bropo pacnucanuii TI1Y.

HuddepenunpoBannsiii 3auer | JAuddepeHunpoBaHHbIN 3a4€T OCYLIECTBISETCS B COOTBETCTBUU ¢ [lonoKeHneM 0 mpoBeIeHHH TEKYIIETO
KOHTpOJISI ¥ IpoMexyTouHoi arrectaimu TITY (kak opraHn3oBaHHas poueaypa He IPOBOJANUTCS).
WToroBelii 6aiut onpeaessieTcss CyMMUPOBAaHHEM OAJJIOB 3a BCE OLIEHOYHBIE MEPOIIPUATHUS TEKYILETO
cemecTpa.




