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1. KoMmnerenuuun n HHAUKATOPbBI HX JOCTHKCHUMA, IPOBEPACMbIC JAHHbBIMH
OLCHOYHBIMU MaTepUuajiaMHu

]_[CJ'IBI-O OCBOCHUS NJUCHUIIIINHBI ABJISICTCSA (bOpMI/IpOBaHI/Ie CICAYIOIIUX KOMIICTCHITUI:

OIIK-1 Cnocoben npumensmov QynoameHmanibHbvle 3HAHUA, NOLYYeHHble 8 00nacmu
MAMeMamuyeckux HayK U MexaHuku 8 npoghecCUOHAIbHOU OesimeIbHOCmU

Pesynbraramu  OCBOEHHUS JTUCHHUIUIMHBI  SIBJISIIOTCA  CIACAYIOIIME HHJUKATOPBI  JIOCTHKEHUS
KOMIIETECHIINH:

POOIIK - 1.1 3naem munogvie nocmaHo6Ku 3a0ay¥y MAMeMamurky U MexaHuKu,
Kaaccuieckue Memoovbl Peulenusl, meopemuieckue OCHOB8bL Memo008 U SPAHUYbL UX
NPUMEHUMOCTU

POOIIK - 1.2 Cnocoben aoanmuposamv uzeecmHvle mamemamuieckue mMemoosl Ojis
PpeweHUst NOCMAGIeHHOL 3a0a4u 6 061acmu MamemMamuKy U MexaHuku

POOIIK - 1.3 Cnocoben nposecmu peuwienue nOCMAGIEHHOU 3a0auyu 6 obracmu
MAMEMAMUKU U MEXAHUKU C UCNOTIb308AHUEM NOJYUEHHBIX (DYHOAMEHMALHBIX 3HAHUL U
NOLYYUMb pe3yIbmam

2. OneHo4HbIe MaTepUaJibl TEKYIIEI0 KOHTPOJA U KPUTEPUH OLICHUBAHUS

Texkymmii KOHTPOJNb MO JAWUCHMIUIMHE MPOBOIMTCS ITyTEM KOHTPOJIS MOCEIAeMOCTH,
BBITIOJIHEHUSI KOHTPOJIBHBIX pPa0OT, TECTOB IO JIEKIMOHHOMY MaTepHaily, KOJUIOKBHYMOB,
CBOEBPEMEHHOTO BBINOJIHEHUSI MHAUBUAYANbHBIX AoMamiHux 3aganuil (MJ3) u dukcupyercs B
¢dopMe KOHTPOJIBHOW TOYKM HE MEHee OJHOro pasa B cemecTp. Jns axTuBH3ammu pabOTHI
CTY/ICHTOB B TE€UYEHHE CEMECTpa M JIy4IIero YCBOCHHUS NUCLMIUIMHBI MpeayCcMOTpeHa OauIbHO-
PEUTHHTOBAs CHCTEMA OIIEHKH yCIIEBAEMOCTH CTYJCHTOB.

KonrtponbHas pabota (TpeTuit ceMecTp) 1o Teme:
«YpaBHEHUS € pazJensomumMucanepeMeHHbIMUA. OTHOPOHBIE YpaBHEHUS»

1. Pemuthb ypaBHeHue Xy-y =1+ Y.

2. Pemuts 3amauy Komn

y-e*=x-1, y(1)=-e.

3. Pemnth ypaBHeHHE

(x+2y)dx — x-dy = 0.

4. PeminTh ypaBHEHHE

(x—y—4)dx+ (x+y—-2)dy =0.

OTBETHI:

\x-3) LX—3J NG

2
y=(x-2)e";3. y=Cx?—x; 4. (y_+1\| +2(y_+1\—1= ¢
1. y—In|y+1|:In|X|+C;2.



KontponbHas paboTa (4€TBEPTHINA ceMeCTp)
1o TemMe «JIuHelHbIe CUCTEMBI C TTOCTOSHHBIMU K03 duitnenTamu, (pa3oBas mIoCKOCTb »

Bapuanr 1
1. Peuuts ypasnenue y''— 2y’ =3x? + x—4.
[ dx
=5x -3y
3 | gt
2. Haiitu ob1iee pereHne cucTeMbl j )
dy —3x_5y
L dt
[ dx _ex_y
3. Haiitu o01iiee penieHne CUCTEMBI | ot
dy — 2552 y
[t
4. Onpenenutsh xapakrep Touku mokos O(0.0) nu HaprucoBaTh pacroyokeHue Ha3oBbIX
[ dx —x_2y
. 5 | dt
TPaeKTOPUN B OKPECTHOCTH ITOM TOUKH: j d
_y= X— y
[t

PGSyJ'IBTaTBI KOHTpOJ'ILHOﬁ pa6OTLI OIPCACIIAIOTCA OLCHKAMU «OTIUYHO», «XOPOLIO»,
«YHAOBJICTBOPUTCIIBHO», KHECYAOBJICTBOPUTCIIBHOY.

OIIGHKa COTJIMYHO» BBICTABJIACTCA, €CJIX BCC 3a/la4X PCIICHBI 0e3 ommnooK.

OI_IeHKa «XOpPOoIIO» BbICTABJIACTCA, €CJIN TPH 3aa49X PCUHICHBI 0e3 OIIHOOK.

OI_IeHKa «YAOBJICTBOPUTCIIBHO» BBICTABJIACTCA, CCJIN ABC 3a/1a4i PCIICHBI 0e3 OIInOoK.

OI_IGHKa CHCYHOBJICTBOPUTCIIBHO» BBICTABJIACTCA, €CJIM PCIICHO MCHCC NBYX 3a4a4.

Hanee cnedyem onucamo xasxicovlil 21emenm (popmynuposku 3a0ad, memvl peghepamos u
0p.) ¢ yKazaunuem KoO008 Npoeepsaemvlx UHOUKAMOPO8 OOCMUICEHUS. KOMNEeMeHYUull U Kpumepuu
€20 OYeHUBaHus, npueecmu KIOYU NPABUILHLIX OMEEMOos UNU HNPUHYUN — NOCMPOEHUs
NPasuiIbHO20 omeema (N0 803MONCHOCIU,).

3. OuneHo4HbIe MaTepuabl HTOTOBOI0 KOHTPOJISA (IPOMEKYTOYHOM aTTecTalllu) M
KPHUTEpPUH OLleHUBAHUS

3aueT B TPETbEM CEMECTpe MPOBOAMTCS B MHCbMEHHON (opMe Mo OmieraM ¢ y4yeToM
0aJUIbHO-PEUTUHIOBON CHCTEMBI M TEKYLIEro KOHTPOJS IO TUCHMIUIMHE. buner comepxur

TEOPETUYECKHI1 BOIIPOC U JIBE 3aJJaUH.
I[IpumepHbIii NepevyeHb TeOpPeTHYECKUX BONIPOCOB

1. Teomerpuueckas untepnperanus ypasnenus )’ = f (X, y). [Tone nanpasieHwmii.
N3oxnunbl. UHTETpanbHbIE TUHUH.

YpaBHEHUS C pa3ACISIIOIIUMUCS IEPEMEHHBIMU

OnHopoaHble ypaBHEHUS. Y paBHEHUS, IPUBOIAIIUECS K OTHOPOIHBIM.
JIuueitnbie ypaBHeHUs. MeTo Bapralliy MPOU3BOJIbHBIX MOCTOSHHBIX.

VYpaBuenue bepnymn, Pukkaru.

IS

VYpaBHeHus B nodHbIX Auddepennunanax. MHTErpupyrommui MHOKHUTENb.



10.

11.

12.
13.

Teopema cyiiecTBOBaHUS U €IMHCTBEHHOCTH pelieHus 3a1aun Ko 1 ypaBHeHUs
14 o
y =" (X, y). Meroa nmocneaoBaTeIbHBIX TPUOIMIKEHUH.

HenpepriBHast 3aBUCMMOCTD PELIEHUS OT HA4YaJIbHBIX JAHHBIX, [IAPAMETPOB.
YpaBHEHHUs1, Hepa3peLIeHHbIE OTHOCUTEIIBHO NPOU3BOAHOM. Teopema CymecTBOBaHus U

CANHCTBCHHOCTHU PCUICHUA 3aa4Un Korm.

Oco0sblIe perienus ypaBuenus F (X, Y, y’) =0.

WuterpupoBanue ypaBHenus F (X, Y, y’) = 0. O6umit MeTo1 BBEIEHHS ITAPAMETPA.

VYpasnenue Jlarpanxa, Knepo.
VYpaBHeHus BeIcIINX NOpsAAKOB. 3aaada Komu. MeTo1bl HOHMKEHUSI TOpsAKa
ypaBHEHUA. Y paBHEHHUsI, JOIMYCKAIOIIUE PEIICHNE B KBapaTypax.

PeByJ'IBTaTBI 3a4CTa OIIPCACIIAIOTCA OUCHKAMU «3a4YTCHO», «HE3aUTCHO.

DK3aME€H B YETBEPTOM CEMECTPE IPOBOAMUTCS B MUCHbMEHHOW (opme mo Owmieram.

3K33M€H3HHOHHBIﬁ OMJIET COCTOUT M3 ABYX TCOPECTUYCCKUX BOIIPOCOB U 3aJ4a1H.

[IponomxurensHOCT 3K3amMeHa 1,5 yaca.

OcHoBHbIE BONIPOCHI 1JIA IOATOTOBKH K 3K3aMEHY 110 JUCHUIIJIMHE "I[I/I(l)q)epeﬂlll/la.ﬂbﬂble

A W bd e

10.

ypaBHeHus"

JIuneiinas 3aBucuMocTh GpyHkuuid. Onpenenurens BpoHckoro.

dyHnameHTanbHas cucrema pemeHuil. ®opmyna Octporpaackoro-JInyBuis.

Teopema 06 o0111eM pereHud OAHOPOIHOTO JUHEHHOTO YpaBHEHUS.

[TocTpoenue pyHmaMeHTaTBEHON CUCTEMBI PEIICHUHN U OOIIETO PEIICHUs OJTHOPOIHOTO
JIMHEWHOTO YpaBHEHUS C TOCTOSTHHBIMU KOA(PPUITHEHTAMH.

Teopema 06 0o011eM penieHnr HeOJHOPOIHOTO IMHETHOTO ypaBHeHus. Merox Jlarpamxka
HAax0KJI€HUS YAaCTHOTO PEILIEHUS.

Merton HeorpeaeieHHbIX K03(h(UIIMEHTOB HAX0XKICHHS YaCTHOTO PEIICHHUS
HEOJHOPOJHOI0 JIMHEHHOIO YPAaBHEHUS CO CIIELIMAIBHOM IIPaBOM YacThIO.

JIuneitnbie cucteMbl. DyHaameHTalnbHas cucteMma pemennii. Onpenenurens BpoHcKoro.

Teopema o cTpyKType 00111eTO pereHus: OTHOPOTHON JIMHEHHOW CHCTEMBI.

TeopeMa o cTpyKType 00IIEeTo peneHnust HEOJHOPOIHOM JTMHEHHOMN cucTeMbl. MeTox
BapHaIllK MPOU3BOJILHBIX TOCTOSHHBIX. MeTo 1 HeolpeneIeHHBIX K0d(D(DHUIIMEHTOB AJist
HAaxO0JICHUS YaCTHOTO PEILIECHUS.

[TocTpoenne pyHmaMeHTaTBLHON CUCTEMBI PEIICHUH U OOIIETO PEIICHUS OTHOPOTHOM
JTUHEWHON CUCTEMBI C IOCTOSTHHBIMHU KO3 (UIIMEHTaMH B CJIy4ae pa3InuHbIX U KPATHBIX

KOPHEH XapaKTepUCTUYECKOI0 YPaBHEHUSI.



11.
12.

13.

14.

15.

16.

17.

18.

Y CTOWYUBOCTh, aCUMIITOTHYECKAsA YCTOMYMBOCTD pelieHui cucrtem Y.

Y CTON4YMBOCTS MOJIOKEHHS PABHOBECHS JIMHEMHON cucTeMbl. Kpurepuit
ACUMITOTUYECKOW YCTOMYMBOCTH JIMHEMHOM OAHOPOJHOM cUCTEMBI. Y ciioBus Payca-
['ypBuna.

HccnenoBanue ycTOWYMBOCTHU IO MIEPBOMY MPUOIINKEHHIO.

Meton ¢pyukumii JIssmynosa. Teopemsr JIsimyHOBa 00 YCTOWYMBOCTH U ACUMITTOTHYECKOMN
YCTOMYUBOCTH.

®da3oBas IIIOCKOCTh OJJHOPOAHOM JIMHEHHOU cucTeMBI. [IpocTeitime TUIbl TOYEeK MOKOS:
y3ed, ceaiio, pokyc, HeHTp.

VYpaBHEHUsI ¢ YaCTHBIMH MPOU3BOAHBIMU MEPBOTO TOpsiika. OCHOBHBIC MOHATHA. 3a1a4a
Komm.

Oob1ee perienue u perieHue 3agaun Koy 7151 TMHEHHOTO ypaBHEHUS B YaCTHBIX
MIPOU3BOIHBIX MIEPBOTO MOPSJIKA.

Ob6miee pemenue u penieHue 3aaaun Kommm a1 KBa3WIMHEWHOTO YpaBHEHHUS B YACTHBIX
MIPOU3BOHBIX MIEPBOTO MOPSJIKA.

[Ipumep sK3aMEeHAIIMOHHOTO OuIeTa:
HanumoHanbHBIN HCCIIEI0BATEILCKANA
TOMCKHUU T'OCYAAPCTBEHHbBIM YHUBEPCUTET

Mexannko-MaTeMaTH4eckuil pakyabrer

u eépeHUuUdalbHble ABHEHUA
Huppep BL!I/IJ'ICT No 1{]9

! o
1. T'eometpuyeckas unTepnperanus ypapuenns )’ = f (X, y). ITone nanpasnenuit. 30KJIMHEIL.

I/IHTCFpaHBHBIe JIMHHUMU.

2. Teopema o cTpyKType 00LIero penieHns HeoAHOPOAHOM IMHEHHO! cucTteMbl. MeToa
BApUALIMH [TPOU3BOJIBHBIX TOCTOSIHHBIX.

3. Haiitu oGriee perieHue cucTeMbl i

Y
(&sz—5y+1 t

1+t%°

y=x—4dy



3aB. kadeapoil MaTeMaTHIECKOTO aHAIN3a U TEOPUHU () YHKIIHHA
[E.A.TTyenunies/

[TrcpMeHHas Y4acTh 9K3aMeHa MAaKCUMAaJIbHO MOKET OBITh OICHEHA 5 OallllaMM 3a KaKIbIi
Borpoc. Bo Bpems oTBeTa oOyuaromeMycss MOTYT OBITh 3aJlaHbl IOTIOJHUTEIBHBIC BOIIPOCHI IS
YTOYHECHHS OLICHKH CHOPMHUPOBAHHOCTH KOMMeETeHIHA. [Ipu OTBeTe HA BOMPOC OICHUBACTCS
MOJTHOTa M TOYHOCTh OTBETA, JIOTUYHOCTh W aPTyMEHTHPOBAHHOCTh M3JIOKECHUS MaTepHala,
YMEHHSI HCIIOJIB30BaTh B OTBETe (haKTUUYECKUU MaTepuan. MToroBas oreHKa CyMMHPYETCS W3
OIICHOK 3a KaXIbIi BOMPOC, OLEHKH 3a JOMOJHUTEIBHBIC BOIMPOCHI W IOKa3aTesis OauIbHO-
PEUTUHIOBOM OLIEHKH, Ha KOTOphli nmpuxoautcs 40% Bkiiaga B UTOroByro oueHKy. IToka3arens
periTuHra (GOpPMHUpPYETCS B pe3yibTaTe YCHICIIHOW CIa4d JBYX KOJUIOKBUYMOB, YCIICIIHOTO
BBITIOJTHEHUS. JIBYX KOHTPOJBHBIX pPadOT, TMOJOXKHUTEIBHOTO TPOXOXKICHUS IBYX TECTOB U
CBOEBPEMEHHOTO BBITIOJIHEHHS B TIOJIHOM oObeMe aBeHaaatu M]3,

Onenka Kpurepuu coorBercTBuUs

5 Jlan npaBUiIbHBIN U pa3BEpHYTHII OTBET Ha BOIpoc. CTyIEHT YEeTKO
Y JIOTUYHO M3JIOKUJI CBOM OTBET Ha MOCTABJICHHBIH B OuieTe
BOIIPOC.

4 JlaH npaBuIIBHBIN OTBET HA BOIIPOC, HO HE BCE U3JI0KEHO
pa3BEPHYTO U JIOTUYECKH CTPYKTYPUPOBAHO.

3 B nienom 1aH npaBUIBHBIN OTBET Ha BOIIPOC, HO OH U3JI0KEH
ITOBEPXHOCTHO U C HAPYIIEHUEM JIOTUKH U3JI0KEHUS.

2 OTBeT NpeaCTaBIIEH OUYEHb TOBEPXHOCTHO U C HAPYILIEHUEM JIOTUKH
n3noxxkeHus. CTyIeHT OYEeHb IJIOXO BJIAJICET OCHOBHBIMHU MOJEIISIMU
Y KOHLIETIIMSMHA MEXaHUKU. /[OMyIeHb! CyleCTBEHHbIE
TEPMHHOJIOTHYECKHE U (PaKTUUECKHE OMIMOKH.

1 JlaH HenpaBWIBHBIN OTBET, OJHO3HAYHO HENPABWIIbHAS TPAKTOBKA
TEMBI.

Pesynprarel  DK3aMeHa ~ ONPENEIAIOTCS  OLCHKAMHM  «OTIMYHO»,  «XOPOIIO»,
«YIOBIIETBOPUTEIILHO», «HEYHOBIETBOPUTEILHOY.
OLICHKH «OTIMYHO», «XOPOILIO», «yIOBJIECTBOPUTEIBHO» 03HAYAIOT YCIIEIIHOE IPOXOKICHNE
IIPOMEKYTOUHOM aTTECTALIUY.
O1eHKa «OTIMYHO» COOTBETCTBYET IPOJBUHYTOMY YPOBHIO C(POPMHUPOBAHHOCTH KOMIIETEHIIMH.
O1eHKa «XOpOII0» COOTBETCTBYET 0a30BOMY YPOBHIO C(QOPMUPOBAHHOCTH KOMIIETEHLIUU.
O1eHKa «y10BJIETBOPUTEIBHO» COOTBETCTBYET IOPOTOBOMY YPOBHIO C(HOPMUPOBAHHOCTH
KOMIIETEHIIHH.
OueHka «HEYI0BIETBOPUTEIBHO)» BBICTABIISIETCS, €CIIM KOMIIETEHIMS HEe C(hOpMHUPOBaHa.

4. OueHoOYHbIE MaTepHaJIbl il NMPOBEPKHU 0CTATOYHBIX 3HAHUH
(chopMUPOBAHHOCTH KOMIIETEHIIMIA)
Tect
1. Vkaszames mun oupppepenyuanvroco ypasnernus: sin'y -cos X - dy = cos y -sin x - dx
1) ¢ pazaensonMMKCcs IEPEMEHHBIME; 2) OHOPOAHOE; 3) TuHeHOoe i pyHKuuu Y(X);
4) muneitnoe g pyukuuu X(Y); 5) bepuymmm qis pyuakuuu y(X)

2. Ykazamo mun ougpgepenyuanvrozo ypasnenus: 3y*y'—3y> —x-1=0
1) ¢ pa3aensonMMKCs IEPEMEHHBIME;, 2) OAHOPOAHOE; 3) MuHeHOoe i pyHkuuu Y(X);
4) muneitnoe s pyakuuu X(Y); 5) bepuymmu ais pyakuuu y(X)



1
3. Vkazamv kaxas @pynkyus seisemcs pewieHuem ypasienus. y'—y -tgx = ——
COS X
1) BepHBIii OTBET HE yKa3aH; 2) Y =—SinX—C-COSX;
X

—c .
3) y=——+cosx; 4) y=sinx+c-cosx .
COS X

4. Haiimu obwee pewenue ouggepenyuansrozo ypasnenus: Y'+3y'—18y = 4. >
1)y =ce®+ce*+2e%;, 2)y =ce*+ce¥+ e¥ x
o.p 1 2 0.p 1 2 2

3y =ce*6x+ce3x+1ezx-x2; 4) y
1 Y o

=C€76X +C e3x _ 1e2x
o.p. 2 2 . 1 2

2
Karoun: 1.1); 2.5); 3.3); 4.4).



Kpurepun oreHWBaHUS: TECT CUUTACTCS MPONICHHBIM, €CIU OOYYArOIINil OTBETHII
IIpaBWJIBHO KAaK MUHUMYM Ha OJIMH U3 BOIPOCOB 1, 2 M Ha O/IMH U3 BOIPOCOB 3, 4.

Nudpopmanus o pazpadorunkax

Cokomnos b. B., k.¢.-M.H., CT.H.C., TOLEHT Kadeapsl MaTEMaTHYECKOTO aHAN3a U TEOPHH
¢bynkuuit MMO TI'Y



