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

R - . CocTapJsionie pe3yJIbTATOB 0CBOCHHUS (JeCKPHUITTOPLI
N HIHKATOPHI TOCTIDKeHHST KOMITe TeHIIMIT MITeTeHINTT
o0pazoBaTeILHOI Kox . Komrere )
C HaumeHoBanue
IPOrpaMMBbI ‘eMecTp | KOMITeTeHIMI OMIeTe e — .
(mrcupmnma, MITETCHII auMeHOBaHIe
Kox mimmixaropa HHIMKATOPA TOCTIEKeHHST Kox
npakTuka, I'HA)
Brnaneer OIBITOM MIpAMEHSHHUSI
3aKOHOB  ©CTeCTBeHHBIX HAyK H
CriocoGeH oCyEeCTBISTh YK(V¥)-1.1B1 MaTeMAaTHUYECKHX METOJOB M MOjejeH
MIOHUCK, KpUTHISCKHAH JUI1 pellleHHs 3a]a4 TeOpPEeTUUeCKOro U
aHAJIU3 ¥ CHHTE3 AHaJH3HpYyeT 33121y, MIPUKJIAHOTO XapaKTepa
YK(V¥)-1 uHGOPMAIHH, TPUMEHSITH HYK(Y)-1.1 BBIJICIISIA ¢¢ Oa3oBbIe VYmeer pemath 3a/1a4H
CHCTEMHBIH ITOAXO I COCTABJIIIOIHE VK(V¥)-1.1¥1 TeOPETHIESCKOTO H TIPUKJIATHOTO
PpeIISHHUsI ITOCTABJICHHBIX XapakTepa
3a71a9 3HaeT 3aKOHBI eCTeCTBEHHBIX HAayK H
YK(V¥)-1.131 MaTeMaTHUSCKHE METObI
TEOPEeTHIECKOT0 XapaKTepa
BrageeT MaTeMaTHISCKHM alllIapaTOM
KOMIDIeKCHOTO H OIIepallHOHHOTO
HCUHCIICHHUS, T depeHIHATLHBIMU
YpaBHEHHSIMH U PSIIAMH JJIT
CriocoGeH NpUMEHSITh OIIK(Y)-1.1B3
MaremaTuka 3 3 MPOBEACHUS TCOPSTHUSCKOIO
©CTeCTBeHHOHAYIHBIC U ITpumensteT
. HCCIISIOBAHMS H MOJI@TUPOBAHHS
OOIIeHIDKeHepHBIS MaTeMaTHYeCKHH ammapat
9 (H3AUSCKUX H XHMHUSCKUX IPOIIeCCOB
3HAHHSL, METOABI HccneqoBaHus QyHKIHH, .
N U SIBJICHUH, a TaKiKe, 11 peIISeHHUsI
MaTeMaTHICKOTO JIMHEHHOH anre6phl,
podecCHOHAIBHBIX 33121
aHaM3a K nuddepeHITHAIbHOTO 1
VYmeer pemiaTh OOBIKHOBSHHBIS
OIIK(Y)-1 MO/ISJTHPOBAHMS, HN.OIIK(Y)-1.1. HMHTerpaJbHOI' 0 HCUUCIICHHUS,
TEOPETHIECKOTO SITO0B, JH(depeHIHaTbHBIX AudepenipaLHLIe YPABHEHHA . MX
P p » AHDGep OIIK(Y)-1.1¥2 CHCTEMBI, TIPUMEHSITh ammapaT
SKCHePUMEHTAILHOTO ypaBHEHHH, TeopHU
. TapMOHHYECKOTO H  KOMIUICKCHOTO
HCCIIeJOBAHMUS B (yHKITHI KOMILIGKCHOTO
. . aHaJM3a TIpU PEIIeHHH CTaHJAPTHBIX
npodeccHoOHANBHON MepeMEHHOT0 B HHXKeHepHOH sanan
JIeATeILHOCTH JIeATeILHOCTH
3HaeT OCHOBHBIC ONpENeNICHHA H
MOHATHSI TeopHH ubdepeHITHATBHBIX
OIIK(Y)-1.133 YpaBHCHMH, PpsiioB, hyHKIHH
KOMIDIeKCHOTO IIepeMeHHOT O u
OIIePAITHOHHOT O HCUHCIICHHS
2. IlokazaTenu M MeTOAbI OLCHUBAHUS
IlIanpyeMble pe3yIbTATHI 00YUeHHUS 110 UCIMILTIHHE Kox mimmixaropa HaunveHoBaHMe pasiesia AUCIVILIHHBL MeTompI OlleHUBAHMST
Kox HaumeHoBaHue JOCTHKEHMA (oLleHOUHbIe
KOHTPOIMpPYeMoii MepOTPHATHS)
KOMITe TeHIIMH
(WM ee YACTH)




P11 | Bmagcer HLYK(Y)-1.1 1. O6bIkHOBEHHBIC AH((EPEHIHATLHBIC YPABHCHHS KonrponsHas pabora
METOJAMH PEIICHHS OOBIKHOBCHHBIX AU (h(hepeHIMATBHBIX TLOUR(Y)-1.1. IICPBOTO TOPSIKA Uas.
YPaBHEHUI 1-r0 U BBICIIETO NOPAAKOB H CHCTEM 2. OGbIKHOBEHHBIC TH((EPEHIMATBHBIC YPABHCHHS TectupoBanue —
A PepeHIHATBHBIX YPABHCHHIA, BBICIINX NOPSAKOB M CHCTEMBI O0OBIKHOBEHHBIX HE3ABHCHMBIH
METOZAMH  HCCCAIOBAHMA  CXOAMMOCTH  PAIOB,  PA3TOIKCHILA H(PEpPeHIHATBHBIX YPABHCHHI koHTposs LTOKO
(YHKIMH B CTICNCHHBIC W TPUTOHOMCTPHYCCKHC  PSIIbI, 3. UHCIIOBBIC PSIbI
MerogamMu Ju(G(PepeHUHATBHOIO H HMHTETPAIbHOIO HCYMCICHUSA 4. OYHKIHOHATIBHBIC PSIBL.
(yHKuuiA KOMIUICKCHOT'O MIEPEMEHHOTO; OCHOBHBIMH 5. Psiasr Dypse
NPUIOKCHUAMH TEOPHH BBIUCTOB, METOJAMM OIEPAalMOHHOIO 7. Psapl B KOMIUICKCHOM OOIACTH.
HCYHMCICHUSI PCIICHUS OOBIKHOBEHHBIX  JH(D(PECPCHIHATILHBIX 8. TeopHs BBINCTOB H &8 MPHIOKCHHS
YPABHCHHMHU H X CHCTCM 9. ITpeodpaszoBanue Jlamnaca. OnepaHOHHBIA METO

pemcHu TU(PPSPCHIHATHHBIX YPABHCHUH

PO2 | Ymeer IP/II'B(;I%Z)'I'II ; 1. O6bIxHOBEHHBIE TU((EPEHIMATEHBIE YPABHEHHS Konrponsnas padora
ONpENEIATh THI, HAXOOUTb OOLIEE M YaCTHOE pEIUCHHE | M-L.L 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 nuddepeHIMATBHBIX YPABHCHHI roHTpoIbL LTOKO
pAnBL, HAXOJWTH HHTEPBATBI CXOTUMOCTH CTEIICHHBIX PSIOB; 3. UHCIOBBIC PAIB
pasnmarats QyHKumd B psn Teiinopa u Dypbe; BBHIIOIHATH 4. OYHKIHOHATLHBIC DAL
JCWCTBHA C KOMIUICKCHBIMH YHCIAMH W (YHKIHSIMY, 5. Pser Oypbe
Ju(hepeHIUPOBaTh U HHTETPHPOBATh (DYHKIIMU KOMIUICKCHOIO 7. Psapl B KOMIUICKCHOM OOIACTH.
MEPEMEHHOr0; pasiararh (GyHkumu B psan Jlopana, MpUMEHATH 8. TeOpHs BBIYCTOB M €& IPHIOKCHAS
TCOPHIO  BBIMCTOB UIA HAXOXICHUA HHTCIPAJIOB, HAXOIHTH 9. Ipeobpasopanue Jlammaca. OnepanoHHBIH METO
I/1306pa>KeHI/Ie IO OpUTrHHATY U OPUTHHAI IO I/1306pa>KeHI/IIO; pemeHna /I[I/I(I)(I)epeHI.[I/IaJ'IBHBIX ypaBHeHI/Ifl
pemars 3axady Komm mma muddepeHnnanpHbIX ypaBHCHUH H
CHCTEM C TIOMOIIBI0 ONCPALMOHHOI0 HCUHCIICHHUS

P 3 | 3uaer 1. O6bikHOBEHHBIE AU (EPEHIHATBLHBIC YPABHCHUA Konrponsnas padora
knaccuurammoo guddepeHInaNTbHBIX YPaBHEHHH, OCHOBHBIC TIEPBOTO MOPAIKA Uas.
MeTombl pemeHn A hepeHIHATBHBIX YPABHCHHH IIEPBOTO H 2. OBGBIKHOBEHHBIC AH((CPSHIHATBHBIC YPABHCHIS TectupoBaHue —
BBICIINX NOPSAKOB M CHCTEM Au(()epeHINATBHBIX YPABHCHHI, BBICIIHX TOPSIKOB H CHCTCMBI OOBIKHOBCHHBIX HE3aBHCUMBIH
OCHOBHbIC TOHATHA TCOPHH HHCIOBBIX H (PYHKITMOHATTBHBIX YKL (B PEPCHIHATBHBIX VPABHCHHI koHTposs LTOKO
pamos, psaasl  Teitmopa, Maknopena, ®Oypbe; NOHATHS I/I.OH(KE;’). » 3. UHCTOBbIE PATBI
KOMIIICKCHBIX YHCEI, OCHOBHBIX (DYHKUMH KOMILIEKCHOIO | o 4. OYHKIHOHATLHBIC DAL
NMEPEMEHHOr0 M HMX CBOlicTBa;, Au(depeHIMpoBaHEE U 5. Psiasr Dypse
HHTETPHPOBAHUE  ()YHKUMH  KOMINIEKCHOIO MEPEMEHHOIO; 7. Psanpl B KOMILICKCHOM 06IaCTH.

moHsATHA psna JlopaHa, OCOOBIX TOYUCK, BBIUCTOB, IIOHSATHC
mpeoOpazoBanms Jlamiaca v €ro OCHOBHBIC CBOWCTBA;, OCHOBHBIC
TIPAIOKCHUS OTICPANHOHHOTO UCHHCIICHI

8. Teopus BBIMETOB H €€ MPUIOKCHAA
9. ITpeodpaszoBanue Jlamnaca. OnepaHOHHBIA METO
pemcHu TU(PPSPCHIHATHHBIX YPABHCHUH




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).
Ucnonb3yercsi OamibHO-pEHTHHTOBas CHCTEMa OLCHHBAHMS PE3yJIbTaToOB OOyueHus. HMroromas ouLeHka (TpaaulMOHHAs M JIUTEpHAs) MO BHUIAM
yueOHoO# nesitenbHOCTH (m3yuenme aucuumuinH, YUPC, HUPC, kypcoBoe NpPOEKTHPOBAHHUE, MPAKTHKH) OINpenessieTcs CyMMOW OaijioB 1o
pe3yJbTaTaM TEeKYIIEro KOHTPOJISI U MPOMEKYTOUYHON aTTecTaluy (MTOroBast peHTHHroBast OIleHKa - MakcumMyM 100 6asios).

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
3aTaHMA

CooTBeTcTBHE
TPaMIOHHOM OLIEHKe

OnpenesteHne OLIEHKH

90%+100%

«OTIIaHOY OTaM4HOE MOHUMAHKE npeaMeTa, BCCCTOPOHHUC 3HAHWA, OTJIMIHBIC YMCHHA U BJIAACHUC OIBITOM HpaKTH‘{eCKOfI JACATCIBHOCTH,

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

o6yquI/1;1 C(I)OpMI/IpOBaHI)I, KAUCCTBO HU OAHOI'O U3 HUX HC OICHCHO MHHUMAJIBHBIM KOJIHICCTBOM OanmoB

55% - 69%

«Y aoBa.» HpI/IeMJ'IeMOG TOHUMAHHUC NMPEAMETA, YAOBJICTBOPUTCIIBHBIC SHAHWA, YMCHHA U ONBIT HpaKTH‘{eCKOfI JACATCIBHOCTH, H606XO£[I/IMI>IG PE3YIBTATHL

o6yquI/1;1 C(I)OpMI/IpOBaHI)I, Ka4I€CTBO HCKOTOPBIX W3 HUX OLUCHCHO MUHUMAJIBHBIM KOJTHICCTBOM OanmoB

0% - 54% «Heyaosm» Pe3yapraTsl 00YUCHHS HE COOTBETCTBYFOT MHHHMAJIBHO TOCTATOYHBIM TPCOOBAHUIM
[MIxana oyt OLEeHOYHBIX MeponpusaTuii u nuddepeHupoBaHHOTO 3a4eTa / 3a4era
Cremnenn
copMupoBaHHOCTH| Bamt COOTBeTc}“BI/Ie Onpenestensie oue
pes3yabTaToB TpaJUIIMOHHOH OLICHKe
o0yueHus
90% + 100% | 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% 70 + 89 «Xopowmo» JlocTatouHO MOTHOE MOHUMAHUE TIPEIMETA, XOPOIIHE 3HAHUS, YMCHHUS H OIIBIT PAKTUYECKOH ACATEIFHOCTH, HEOOXOTHMBIC
Pe3yIbTaThl 00YUEHH COPMHUPOBAHBI, KAUECTBO HH OJHOTO U3 HUX HE OICHCHO MHHIMAJIBbHBIM KOJIHYECTBOM OaJlIoB
55% + 69% 55+69 «Y I0BIL» [TpuemireMoe TOHMMAHWE TIPEAMETA, YAOBICTBOPUTEIBHBIC 3HAHIS, YMCHHUS | OIBIT MPAKTHUCCKOH ACATCILHOCTH, HEOOXOIUMBIC
Pe3yIbTaThl 00YUCHH CPOPMHUPOBAHBI, KAUECTBO HEKOTOPBIX U3 HUX OLCHECHO MHHIMAIbHBIM KOJIMUECTBOM OAJIlIoB
55% +100% | 55+100 «3aureHO» PesynbpraTsl 00yUeHHSI COOTBETCTBYFOT MHHHMAIIBHO JOCTATOUHBIM TPEOOBAHUIM
0% + 54% 0+54 «Heyznosmw»/ PesynbraTsl 00yueHHS HE COOTBETCTBYIOT MHHHMAIIBHO JOCTATOYHBIM TPCOOBAHMIM

«He 3aurecHo»




4. llepeyeHb THUMOBBIX 3aAaHUH

O1eHOYHBIe IIpyvepbI THITOBBIX KOHTPOJILHBIX 32 JaHII
MePOIPHIITHS
1. KonTponbsnas
paboTta
BapuaHnt N2 1

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

1. (y+ylnx)dx— (x—xy)dy =0.

, 2x 2x2
2. v+ y= :
1+x27 1+x2
2, X 2 x*
3. (xy +—2)dx+(x y——3)dy:O.
Y Y

2. HaiiTu yacTHbBIE pELICHUS] YPABHEHHH:

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.




O1nieHoOYHbIE
MepOonpHATHA

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

” ’ e
2) y'-2y'+ty=—.
x
IT) Pemuts 3anauy Kommu:
D "+ () =0. yhH=LyD=L

2) y'—-y'=e +2x. y(0)=1)(0)=1.

= y,
3) | dt x(0) = 1; p(0) = —1.

YucaoBble M PYHKINOHAJNbHBIE PSABI

L HccnenosaTh Ha CXOOUMOCTD PSIABL
© 1 (n+1)° & nl(n+1)!
1.y — 2 - 3. 24| .
m=1hn+1—cos” na — 1(n+2) 3 = (2n)!
2 n-1Y (- 1)
4. Z Z :
3n+2 o on 45
II. HaiiTin nHTEpBaT CXOAMMOCTH Psifia, UCCIIEAOBATH Psii HA KOHLIAX HUHTEPBAa!
0.1)"x*" 23% (n+3
y OO 2T -
n n=1 (x + 5)

1. Paznoxuts B psig Teiinopa, B OKPECTHOCTH TOYKH Xo, PpyHKIHIO f(X):




O1nieHoOYHbIE
MepOonpHATHA

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

1) y=Inx, x,=1 2) y=x?-sin5x, xo=0
7 1
3) y= x5 =0, 4 y=== x5=-L
1+x—12x? Ux
Kontpoasnas padora Ne3 no teme «@YHKIHHA KOMILIEKCHOT O TIEPEMEHHOI0»
BAPHAHT Nel
. Y . .
Iv. a) Haiitu Bce 3HaucHus KopHs: A/ — 2 . PeaynbTar BBHIUHCACHUM NPEACTABUTD B aareOpandeckoi Gpopme.
6) Mpeacrasuts B anreGpanueckoii popme: (—1—i)* .
V. a) Haiiti ko3 HIMEHT pacTsHKEHUS B YTON IIOBOPOTA B TOUKE Z, = 1 —7 mpu oToOpakeHHH © = z?
6) TIpoBepuTh GPYHKUUIO HA AHATUTHYHOCTD. () = (Z*)Z -z,
VL Haiiti ananuruueckyro ¢yaxuuoo f(z) = U +i) no ussectHol  AcHcTBUTENBHON YacTu U 3HaucHu0 f(z,):
Ux,y)=x"=3xy% f(i)=—i
VIL Beraucnute uHTErpa: jzz Imzdz , rae L - otpesox npsmoit ot touku z; =0, no Touku z, =1-2i.
L
dz :
VIIL. Boraucants nHTETpaN: Iﬁ .tae L I‘Z —2i ‘ =1.
72 (2-2i)

Koumponvnasa paboma Ne3 no meme «Komnnekcnote psaovt. Beruemovt»




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

MePOIPHIITHS
BAPHAHT Nel

z
(z—1)(z? +2z-3)
*, cos(in) © (z+i+1)"
2, Haiiti 1 mOCTPOUTH 00IACTh CXOAMMOCTH PAIA; Z ] 7 + ] N
n=1(z+i+1)" n=0(2n+i)(4+3i)

1. Pa3znoxurs QyHKIHIO f ( z ) = B psia JlopaHa ¢ UEHTpOM B Z() = 1 B xombue | z—1 |> 4.

3. DBbMHCIUTH CACAYIOIIUEC HHTEIPAJIBL

o0
zdz exp(l/z)+1d COS mxdx
A) > 5 B p =0 j 7
z—2|=4 € +e |z]=2 —onX +4x+5

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

1. Pemmts auddepeHumaibioe ypasterne X'+3X =e >, ecmm X(O) =0.
2. C momompro (popMyITel JroaMerst HAUTH PCIICHAC YPABHCHHUSA
x''=arctgf,
YIOBICTBOPSIOIICE HAYATBHBIM YCIOBHAM x(O) =x' (O) =0.
x4y +2x =41 +1,

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




O1nieHoOYHbIE
MepOonpHATHA

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

3.

IIpuMmep BapuaHTa UHAMBUAYAJIbHBIX 3aJTaHUMN.




O1nieHoOYHbIE
MepOonpHATHA

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

JuddeperunantHble YpaBHEHUs U CUCTEMbI

1. Haitru ofiue pelerus ypaBHeHuil nepsoro nopsjka

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

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

= 0.

2. HaitTi qacTHEe pelleHis YpaBHeHui

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

3. Haitru pelenns ypassesuit BuiClLero nopsxa

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

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

cos=r e

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

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

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

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




OreHouHbIe IIprmvephbI THIIOBBIX KOHTPOJILHBIX 32 aHIIT
MePOIPHIITHS

YucaoBble M PYHKINOHAJNbHBIE PSABI

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

°  2n-1)?
7 2
. ;1(5n2+1)-\/; ) ztg \/2n+
© (nh)? 2 (n—lj 1
3 4 ==
)ngl 2" ) nZZ:I n) 5"

2. UccnenoBath Ha CXOAUMOCTD 3HAKOYEPENYIOIHUECS PsIbL:

) ¥y V5n® +3n -1
) n, 2
» eyl g Sy 2"[1+i]
n=1 n=1




O1nieHoOYHbIE
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3. Havitm MHTepPBaJIEl CXOIOVMMOCTHM CTEIIeHHEX PAIOB:

w 3 ©
DY IEZ gy 2) Y (1) a2y
1
n=l1 + n=l1

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

1) y=%, Xp=-2 2) y=(1+x)e>*, x3=0
x“+4x+7
arctgx3 3
3) y= 3 xo =0, 4 y=In(x+2)" x5=1
S5x

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

1/8 1
1) _f 1-x3 dx 2) _fsinx3dx
0 0

KomnyekcHblie ynciaa u GyHKIIUH

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

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

ITocTpouTh YnCIa HA KOMIUIEKCHOM IJIOCKOCTH M NEPEBECTH B TPUTOHOMETPHUYECKYIO U TOKa3aTeNbHY0 (Gopmy
3anucy. BeImoJHUTE yKa3aHHbBIE NEHCTBUS B IOKA3aTENbHON opMe, pe3ysIbTaThl IPEACTABUTh B are0Opanvdeckoi
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U B TIOKa3aTeNbHOU (opme.

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

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

Boerunciants 3HaUeHUS (PYHKIUIL:

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

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

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

5. HaiiTi MOZy/ b M apIyMeHT IIpOH3BOHOMN hyrkmuu W= f(Z) B Touke z = Zp:
@ =+4e™,  zg=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:

e _ ebt
1) f(1)=cos™. 2) f(=
2. HatitTi opuruHans! QyHKIHHA 10 3aJaHHBIM H300pasKEHUSIM:
1 p2
D Fp)=——— D FP)=—F—
(P +1D*(p+3) (P +4)(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 ¥0)=-1.
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MepOolpHATHA

Tectuposanue — | Bonpocsr:

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

(PT5 u PT6)

(3mech z; M z, - KOMIUIEKCHO CONPSDKEHHBIE YHCIIA)

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
—6-3i
6+ 3i

SNELND =

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

—i—

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

z
6) I'maBHOE 3HaUYeHUEe apryMEHTa OTHOIIEHHUS —- PaBHO
z
2

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

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

4. 2exp l+i§}

3HAYCHUE (PYHKIINH

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

2. e(i—f3)
3. e(\3-i-1)
4. e(\3-i)
5.

4,

Haiitu k03 )ULIEHT pacTsKEeHNs U Yroll IOBOPOTa B TOUKE Zg = I

nipu otobpakernu  f(z) = z+Inz

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

JECSITHIX.
3HaueHus yrija oBOpOTa BBOJUTH B rpaaycax

BBectu nBa yun(
k =
a =

S.

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

(L apsiMasi JINHUS,
, Tme

=0 z,=1+2i
COAUHAIOIAA TOYKH u

BBectu nBa yun(
x =

y:
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OTBeT MoNy4YuTh B BHIAE KOMILIEKCHOTO uncna X + 1

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

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

7

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

>
|

m O aw

e
|
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Y cTaHOBUTE COOTBETCTBUE OPUTHMHAJIOB U 2 4 p
U300pakeHHI L F (p ) - + 2
p+3 p°+4
A f(t)=2e" +4cos2t 5 3
31 : 2. F(p)= +
B. f(t)=3e” +4sin2t p+3 p’—4
C f(t)=2e"" +4sh2t 4 4
Ji=2e Tds 3. F(p)=——-—"
D. f(t)=4e”" —4ch2t p=> p -4
3 8
4. F(p)= +—
p-3 p +4
9.
Beibepute yCIOBHO CXOISINMHACS psiA, HCHOJNB3Ysl MPHU3HAK © ( 1)n+1 n2
JleiibHuLa 1.
n=l (3n+2)?
0 n+l
] (-1 n
n=l1
0 n+l
3, N
n=
4.y

10.
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f(x)= 1 f(x)zlx—lx2+lx3+...
Pa3noxuth QyHKIUIO - (1 4 x)(x— 2) B psnl 2 3 4
MakopeHa. 2. f(x):%+%x+§x2+%x3+...

f(x)——§+zx——x2 £ +..

11.

Wureppan (1;3) sBiseTcss MHTEPBAJIOM CXOAMMOCTH PSIOB

12.VcranoBure COOTBETCTBHC
dyHKIHS CYIIECTBEHHO 0C00ast TOUKa

Z

&=z 7=
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(2

1@)=—7—= 2=0
z°(z+4i)
([ zH1+4 :
f(z)=sin| ———— z=-4i
z+4i
R
ez—z’ .
f(@)=—m———— z=i
(" +)(z-1)
z=1
z=4i
z=-i
13
1 = __ i
OyHKIUID W = — Pa3NoKIWIH B OKPECTHOCTH TOUKH Zo = —i B CTEIICHHOU PAT a= _ 1
4 = -
a, +a(z+i)+a,(z+i) +a,(z+i) +... = 1
Yxaxkure K03 PUIIHCHTHI PA3IOKCHAS ao; A1) A2; a3
(7poOHBIE OTBETHI BBOAMTE OOBIKHOBCHHOH HECOKPATHMOU JPOOBE0 O3 TpoderioB, ecau KO3 duimeHT
MHHUMBIi, i — IEPBbIH MHOYKUTEb)
14.
16 . Pemurs 3anauy Kowmu onepanuoHHbIM 2 ( _3¢ 1) _3¢
METOJIOM x)=<le” 1)

x'$3x'=e . x(0)=0, x'(0)=-1

OrtBeT:

15.
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Bribepure cxonsmuiics psiz, HCIONB3ys MPU3HAK CPABHEHUS

g 1

n=1 n+2

& 1
2. —
n§1%-\/n+2

0

30y
n=1(n" +3)-J/n+2
1

4.
n:137’l+5

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

V'=py):y'=p,p

"o o=

2. 22y ny=(y')
3. y'4+2y+y=e”
4. y™sin®x =sin2x

5.

"+25y =
Y Y sin’ 5x

17. Yacrroe pemerue ¥ * ueommopomroro mumeiisoro
VpaBHEHUA

X
W3y R2y=x-e

HMECT BHI

sl N

y>“=(Ax+B)-ex-x2
y*=(Ax+B)-e* -x
y*=(Ax+B)-ezx x?
y*=Ax-ex




OreHouHbIe IIprmvephbI THIIOBBIX KOHTPOJILHBIX 32 aHIIT
MePOIPHIITHS

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

3aderHbii (JK3aMeHALlHOHHBIH) OuJjer 1

Cemectp 3
1. Crenennbie psansl. Teopema Abenst. HaxoxneHue nHTEpBaga CXOAMMOCTH CTEIIEHHOTO Psfa.
2. TlpeoOpazosanue Jlamnaca. Opurnnans! u nzodpaxenns. OCHOBHBbIE CBOHCTBA ONEPALIMOHHOTO METO/IA
Y _ .4 _
1. Pemmts 3anauy Komu y'-==4x", y(l)=1

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

2. Pemuth ypaBHEHUE

1
2n+35)In(2n+ 5)'

0 9}’1
4. OHpeI[eJ'II/ITb I/IHTepBa.]'I CXOoauMOCTH q)YHKHHOHaHbHOFO pﬂna Z (— l)n

ol 5" (x=2)"

[o'0]
3. HccnemoBaTh HA CXOOMMOCTb YUCIOBOM Psijl Z (-1)"

n=1

5. Paznoxwuts B psin Jlopana pyHKImIo f (Z) = (Z - 3)2 e [0 CTeHeHsIM 2

2
6. Bpraucauts ln(—\/§ +l)
7. Haiitn xoouLMEeHT pacTspKeHHsl INIOCKOCTH Z =X + [y B Touke Zz, = 2i —3 npu ortobpaxeHnn

£(2)=(7i+2)In(22)
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. . . 2z+43i
8. Haiiru yros noBopora IoCKOCTH Z = X + [} B Touke Z, = | mpu orobpaxennn f(z)= e
1z +

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

iz

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

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

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

JAunddepenunansHbie ypaBHEHHS H CHCTEMBI

e Kakue oOvikHOBeHHBIC Au(depeHIHanbHble VpPaBHEHHS [MEPBOrO TOPSJKA HA3BIBAIOTCS VPABHCHHSAMH C
pas3acaEHHBIMU U ¢ pa3AcsMoIuMucs nepemMeaabivu? Kak oru pemarorcs?

e Kakue oObikHOBEHHBIC Au(QepCHINANBHEIE YPaBHCHUS MEPBOro MOPIAKa HA3bIBAIOTCA OxHOpoAHbMH? Kak oHM
pematorcs?

e Kaxkue oObikHOBeHHbIC Au(depeHIHaTbHbIC YPaBHEHHS TIEPBOrO MOPSAKA Ha3weBAIOTCH MuHEWHBIMU? [lepeuncnure
METOJBI PELICHUS

e Kak pemaercs ypasuenue bepuymmm?

e Kakue oObkHOBEeHHBEIC mU((dEpCHINATBHBIC YPABHCHUS MEPBOrO MOPAAKA HA3BIBAOTCSA VPABHCHHSIMH B IIOTHBIX
muddepennnanax? Kak onu pemarorcs?

e  Yro Takoe 3amaya Komwm nng oOrikHOBeHHBIX AudepeHmansHpix ypasHEHUH Briciunx nopsaakos? Koraa ona umeer
SAMHCTBEHHOC PCIICHUE

e [lepeuncaute OCHOBHBIC THIBI OOBIKHOBEHHBIX MUNPECPCHINUANBHEIX VPABHECHHN BBICIIHMX MOPSAKOB, JOMYCKAOIINX
MOHMKCHUE TIOPSIKA.

e Jlaiite onpeaencHue auUHEHHOro auddepeHIUATPHEIC YPaBHEHUS 1 - To mopsaka. [lepeuncnute oCHOBHBIC CBOHCTBA
YACTHBIX PELICHUH OAHOPOIHOTO YPABHCHHL.

e ChopmynupyiTe TEOPEMBI O BPOHCKHAHE.

o ChopmymupylTe TEOpeMy O CTPYKTYpE OOMICr0 PEIICHHS HEOAHOPOAHOTO JHHEHHOrO muddepeHunaTbHbIC
VpaBHEHUS

e B uem cocrour mero JlarpaHxka OTBHICKaHHS YACTHOTO PEIICHHUS HEOAHOPOAHOrO NMHHEHHOro AngdepeHIHaIbHbIe
VpaBHEHHSA?

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

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

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

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

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

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

OnepaunoHHbIii MeTOA
Haiite onpeacenenue mpeodpasosanus Jlanmaca. Kakas dyHkums Moxer ciayxuTh opuruHasoMm? YUTo Ha3bIBacTCA
n3o0paxeHueM ¢pyvakumn no Jlammaccy?
3anumute Tabauuy H300paXKeHUH Hanboee YacTo UCIOIb3YEMBIX 3NIEMEHTAPHBIX (DYHKLHH.
ChopmyaupyiiTe U 3aMUIIATe CBOWCTBO MHHCHHOCTH. Kak OHO HCMOMB3yeTcs Ui HAXOKIACHHS H300PaKCHUS IO
opurHHaIYy U Ha000poT?
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Chopmymupyiite u 3amummte cBoicTBa audhepeHumrpoBanus n300pakeHus u opuruHama. Kak OHU HCIOMB3YIOTCS
JUTSL HAXOKACHHUS U300PaKCHUS 110 OPUTHHATY B HA000pOoT?

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

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

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

Hznoxure cxemMy HAXOXKACHHWS HYACTHOTO PCIICHYS JHHCHHBIX MuPECPCHIHANBHBIX YPABHCHHH OMECPAIMOHHBIM
METOIOM.

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

3anumute U noscaute popmyny droamemns.

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

S. MeToanueckHe yKa3aHHs MO Npoueaype OLeHUBAHUS

O].le]-[O‘[H],Ie MepOonpuATHA

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

1.

KonTponbHas pabora

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

Kpurepun onenku 3aqanus:

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

V3

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

N]I3 pa3MmeineHsl B 3ICKTPOHHOM KYPCE O AUCLIUILIHHS.

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




O].le]-[O‘[H],Ie MepOonpUATHAH

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

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

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

TecTupoBaHue — HE3aBUCUMBII
koHTpojbs LHOKO

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

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

Kpurepun oneHKH 01HOr0 3a5aHHA:

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

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

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

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

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

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

Ipu pesynomame pybdesicnHozo mecmupoganus 6 0aii06 u meuee, 00yHAUWUMCE NPedOCmAasiiemes 6 nepuoo
mekyueti NpoMeXHCymouHOl ammecmayiu 603MOHCHOCMb noemopro npotimu PT' 6 pezepenviii Oenn, coenacosanmviil
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¢ bropo pacnucanuii TI1V.

Huddepenunposannsiii 3auer | JuddepeHunpoBaHHbIi 3a4eT OCYLIECTBISAETCS B COOTBETCTBUU C [10JI0JKE€HIEM O MTPOBEACHUH TEKYILEro
KOHTPOJISL ¥ TpOMeEsKyTOouHOM atTectaimu TIIY (kak opraHn3oBaHHAs MPOLEAYpPa HE TPOBOAUTCS).
Hroroselii Oann onpenensercss CcyMMHUPOBaHHEM OaJlIOB 32 BCE OLICHOYHBIE MEPOTIPUSITHS TEKYIIETO
ceMecTpa.




