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5. | ®opma oOyueHus Ounas
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2. MNepeyeHb KOMMNETEHUMM

OIIK-8: Crioco6eH oCyIIecTBIATh MeJarOrTHIecKyto AesITeTbHOCTh Ha OCHOBE CIICIIMANBHBIX HAYYHBIX 3HAHUH




3. Kpurtepuu u noxka3artejin OLleHUBAHUS KOMIIETeHIMII HA Pa3TUYHBIX ITanax ux ¢GopMupoBaHUS

Jrtan ¢popMupoBaHus

KpuTtepuu n noka3areiu OeHUBAHUS KOMIETeHIM

(I)OpMI)I KOHTPOJIs

KOMIIeTeHLIMH ®dopmupyemas
chopmupoBanHocTH
(pa3nenbl, TeMbI KOMIIEeTEeHIUSs 3HaTh: YMmeTh: Baagers: .
KOMIeTeHIMii
JMCIHUTITHHBI)
Huddepennmanbueie
ypaBHEHUS TIEPBOTO OIIK-8
nopsiaKa
3HaTh OCHOBHBIE METOBI
peuaTh 3aa4n Mo pasjenam Kypcea,
UHTETPUPOBAHHUS o
HNPUMEHSTh TEOPETHYCCKHUIT
OOBIKHOBEHHBIX MATEPHAIL, TBODUECKH TIOIXOANTE K Bnaners MeTogamMu u KouTposbHas padora
Muddepennmansrere b depeHInaTbHbIX CIHCII)-II/IIO,H O(li))eCCI/IOHaJ'ILHBIX OpHEMaMH PEeIICHHS WHauBuayanbHOE
YPAaBHCHUS BBICIIINX OIIK-8 ypaBHEHHH MEPBOTO p P NPAKTHYECKHUX 33/1a4 ¥ | JOMAIlHEE 3a/IaHue
TIOPSIIKOB 3aj1a4, OPUCHTUPOBATHCS B
P HOPSIZIKa, CIIOCOOBI JI0Ka3aTeNbCTBA TecT
HECTaHAAPTHBIX YCIOBHUSIX H o
TIOHVKCHHUS TTOPSIIKA JIIS YTBEPXKICHUH naboparopHas paboTa
N CUTYyalUsX, aHAIN3UPOBATh
yYpaBHEHHMH BBICIINX
BO3HHUKAIOIIHE MTPOOIIEMBI
MOPSIKOB
Cucremsl
mddepeHnraIbHBIX OIIK-8
YpaBHEHUH

IlkaJjia oueHNBAHUA B paMKaX 0a/1JIbHO-PEHTHHIOBOI CHCTEMBbI:
«HEYIOBJIETBOPUTENBHO» — 60 OAJIIOB 1 MEHee; «yIOBIETBOPUTENBEHO» — 61-80 OamoB; «xoporro» — 81-90 6ammoB; «otmuaao» — 91-100 OGamios




4. Kpurepum u mKajabl OHeHHBAHUSA

4.1 Tect
IIponeHT npaBUWIBHBIX OTBETOB Jo 60 61-80 81-100
KomnudgecTBo 6amioB 3a pelnieHHbINH TeCT 6 8 10

4.2 KonTtponbHast paboTa

Bann Kpurtepun ouennpanus

bl

8 KOHTpOJIbHasA pa60Ta BBIINIOJIHEHA IMOJHOCTBIO, B PCHICHUHW HET MAaTEMAaTUYCCKUX OIINOOK (BOSMO)KHa OJJHa
HCTOYHOCTH, OITMCKA, HC ABJIAIOIIAACA CICACTBUCM HCIIOHUMAaHHUA MaTepHana)

6 KOHTpOJIbHAsE paboTa BBHIMOJHEHA MOJHOCTHIO, HO OOOCHOBAHUSI IIArOB PELICHHS HEOCTATOYHBI, JOIyIeHA
oIHa Herpy0Oas ommOKa WM [IBa-TPH HEJOYeTa B BBRIKJIAAKAX WIH Tpadukax, eciad 3TH BHIABI paboTHl HE
SIBJISUTHCH CTICIMATBGHBIM 00BEKTOM IIPOBEPKU

4 CTYZIGHT JIOIyCTHI OoJiee OHON rpy0oii ommOKN Wik OoJiee IBYX-TpeX HEAOYETOB B BBIKJIAAKAX M Ipadukax,
HO CTYICHT BJIaICCT O6H3aTeHLHbIMI/I YMCHUAMMU I10 HpOBepﬂeMOﬁ TCMC.

0 CTYJICHT TI0Ka3aJl I0JHOE OTCYTCTBUE 00s3aTeNbHBIX 3HAHUH M YMEHUH 10 IPOBEPsEMOii Teme

IIpumeyanmne:

K rpy6biM ommuOkaM OTHOCSTCS HE3HaHWE CTYACHTOM (OpMyJ, MpaBHi, OCHOBHBIX CBOWCTB, TEOpEM H
HCYMCHUC UX NPUMCHATL, HE3HAHNEC IPUEMOB PCHICHHUA 3a/1a4, a4 TAKKC BEIYUCIUTCIIBHBIC OHII/I6KI/I, €CJI1 OHU
HE SIBJISIFOTCS OITUCKOM.

K HerpyObIM ommOKaM OTHOCSTCS BBIYUCIUTEILHBIC ONIMOKH, €CIH OHHM SBJISIOTCS OIMCKOHM, TOoTeps
pelIeHus] YpaBHEHUS WA COXPaHEHHE B OTBETE MMOCTOPOHHETO KOPHSI.

K Hemoueram oOTHOCATCS HEpalMOHAIHFHOE pEUICHHE, OMUCKH, HEAOCTATOYHOCTh WM OTCYTCTBHE
MOSICHEHUH, 000CHOBAaHUH B PEIICHUH 3aJaHUsI.

4.3 NunuBuayansHoe aomanrHee 3aaanue (M/13)

Bbajasl XapakTepuCcTHKA HHAMBHAYAJLHOTO TOMAIIHEr0 3aIaHUs

YpoBeHb pacueTHO-TpadUUeCcKOi padOThl OTBEYAET BCEM TPEOOBAHUSM, MPEIBSBISIEMBIM K BBIOIHEHHIO
W13, Teopernyeckoe colepKaHME pasjesia JMCHMIUIMHBL OCBOGHO IIOJHOCTBbIO, HEOOXOIUMBIE
MPAKTHYCCKUEC HABBIKM PabOTBI C OCBOCHHBIM MaTepHaIoM C(HOPMHPOBAHBI, BCE IPEIYyCMOTPCHHBIC
nporpammoii o0ydenus 3aganusi /I3 BeinonHeHbl 0e3 3aMeuaHui.

YpoBeHs pacueTHO-TpauIecKoi paboThl OTBEUAET BCEM TPEOOBAHMSM, IIPEIBSIBISIEMBIM K BHITTOITHEHHIO
NJ13, Teopernueckoe conepKaHHE pasziesia AUCIHUIUIMHBI OCBOCHO IIOJNHOCTBIO, TPH 3TOM HEKOTOpHIE
3 NIPAaKTHYECKNE HABBIKM pabOTBl C OCBOEHHBIM MarepuasioM C(HOPMHPOBAHBI HEJOCTATOYHO, HO BCe
NIPelyCMOTPEHHBIE TTporpaMMoii oOydenust 3aganust W13 BbINONHEHBI, HEKOTOpPBIE M3 HUX COZAEpKar
HerpyOble OIUOKH.

YpoBeHb pacueTHO-rpadUuecKoil paboThl HE OTBeYaeT OOJBIIMHCTBY TPCOOBAHUMU, MPEABABIIEMBIM K
BeImonHeHM0 M/13, TeopeTnyeckoe conepkaHue pasesia JUCOUIUIMHEL ~ OCBOEHO YaCTHYHO, HEKOTOPHIE

2 MPaKTUYECKHE HABBIKM pabOTHI HE CHOPMHUPOBAHBI, OTJEIBHBIE MPEIYCMOTPEHHBIE ITPOrPaMMOi 00ydIeH S
3aganus 1/13 BBIIOJIHEHBI ¢ rpyOBIMH OIIMOKaMHU.
VYpoBens BeimonHeHust MJI3 mokasplBaeT, 4TO TEOPETUYECKOE COIEPIKAHUE pasfena AUCLUIIIMHBL He
0 OCBOEHO, HEOOXOAMMBIE MPAKTHYECKUE HABBIKM pabOThl HE C()OPMHUPOBAHBI, BCE BHIMOJHEHHBIC 3aaHHs

U3 conmepxar rpyObie OIIMOKH, JOMOJHUTEIbHAS CAMOCTOSTENBbHAs pabdoTa HAJ MaTepualioM He
MIPHUBEJIET K KAKOMY-JIN0O 3HAYMMOMY MOBBIIICHHIO Ka4eCTBa BHIOJIHEHUS 3ananmnii M]13.

TpeOoBaHus, npeAbsiBJAsieMble K BbINOJHeHUI0 11](3:

N3 nmomxHO 0a3upoBaTbcs Ha 3HAHUSIX TEOPETHUECKHMX W METOAMYECKHX BOIPOCAX AMCIUIIIHHBL
«MatemaTnueckuil aHanu3». PaboTta moiKHA colepaTh 3JIEMEHTHl TBOPYECTBA, HOBU3HBI, HANPaBJICHHBIE
Ha 3¢ dexTrBHOE permenne 3anannii NJ13;

N3 nomkxHO OTpa3wuTh TIIyOWHY TEOPEeTHYECKOH MOATOTOBKH CTyIEHTA, MOHMMaHWUE KOHTPOJIHPYEMOTO
y4eOHOro marepuana o AucuuiuiiHe «MaTeMaTHdecKUil aHauu3»: YMEHHE CBS3bIBATh TEOPETUYECKHUE
MOJIOKEHUSI € WX TMPaKTHYECKUM TPUMEHEHHEM, CHOCOOHOCTh CaMOCTOSITENIbHO (OPMUPOBATh U
000CHOBBIBaTh COOCTBEHHBIE BBIBO/IBI, JIOTUYECKH M TPAMOTHO H3JIaraTb CBOU MBICIIH;

B 1/13 He nomyckaeTcs epenuchiBaHie y4eOHNKOB, YIeOHBIX TTOCOOUH U JPYTHX HCTOYHHKOB;

Crynent — aBrop MJ/I3 momHOCTRIO OTBEYaeT 3a MPENJIOKEHHbIE PEIIeHHs 3aJaHii M MPaBIILHOCTH BCEX
JTaHHBIX, IpUBEICHHBIX B 1/[3;

W13 nomkHO OBIThH CllaHa B HA3HAYCHHBIH PYKOBOJAMUTEIEM CPOK.




4.4 JIaboparopHas paboTa

Baua XapakTepucTHKA HHINBHAYAJIbHOTO JOMALIHET0 3aJaHuUs
bl
[lomyueHnble paHee 3HaHWS [UI TPOBEACHHUS aHalM3a, OIBITA, OKCIIEPUMEHTAa W  BBIOJHEHUS
8 MOCJIEYIOIMX PAaCcuyeTOB, a TAK)KE COCTaBJICHUS! BBIBOAOB c(HhOpMHpOBaHBI HenoctaTouHo. JlabopaTopHast
paboTa BbINOJIHEHA 0€3 3aMeUaHuH.
[lomyyeHHble paHee 3HaHWS Uil IIPOBEACHUS aHAJIM3a, OIBITA, OKCIICPUMEHTa W  BBIOJIHCHUS
6 MOCTEOYIOMNX pacueToB, a TaKKe COCTAaBICHHS BBIBOJOB cdopmupoBaHsl. JlabopaTopras pabota
BBIIOJIHEHA TTOJTHOCTBIO, C HEOONIBIIMMH 3aMEUaHHSIMH.
YpoBeHb BBHINTOJIHEHUS JTA0OPAaTOpHOH pabOTHl He OTBeyaeT OOJBIIMHCTBY TPEOOBAHHUH, TEOPETHYECKOE
4 coZiepXKaHue pasziena AUCILHUIUINHBI OCBOEHO YaCTUYHO, HEKOTOPHIC MPAKTHYECKUE HABBIKU PabOTHI HE
c(OpMHpOBaHBHI.
0 VYpoBeHb BHINONHEHUs JIAOOPATOPHOH pabGOTHI, YTO TEOPETHYECKOE COAEpKaHWE pasjelia AUCLUIUINHEL
HEO0OXOAMMBIE IIPAaKTHYECKHE HABBIKK HE C(OPMUPOBAHEL.

5. Tumosble KOHTPOJBbHBIC 3aJlaHufl MU MCETOAMYECCKUEC MaTEpHuaJjbl,

OLlEHNBAHUA 3HAHWIl, YMEHHUil, HABHIKOB M (WJIH) ONBITA [eATEIbHOCTH, XaPAKTEPHU3YIOIIUX 3TANbI
¢opMupoBanusi KOMIETEHIMI B MpoIlecce 0CBOEHHs 00pa30BaTeJbLHOI MPOrpaMMbl.

5.1. TunoBast KOHTpOJLHAA padoTa

Bapuant 0

3amaua 1.

Haiitu obutee pemenue nuddepeHnuansHoro ypasaenns Xy + 1 =0,

Obmiee pemienne nudQepeHINATFHOIO YPaBHEHHS HIIETCS ¢ MOMOIIBI0 MHTETPUPOBAHMS JIEBOM M IpaBoi
yacTeil ypaBHEHUS, KOTOPOE MIPEeaBAPUTEIBHO TPe00pa30BaHo CIEeIyIOMMM 00pa3oM:

dy

x—+y=0

dx

xdy = —vdx

dy v

v X

dy dx
Teneps unTerpUpyem: _[ = *J.

v x

Iny=-Inx+C,

Iny+Inx=C,

Inxy =C,

xy=e" =C

Y = — - 9370 o0IIee penieHne UCXOIHOTo TU(GEPEeHIIUATEHOTO YPaBHEHUS.

X

3agaua 2.

Haiitu o0mee pemenue nudepeHInanbHOTO YpaBHEHUS: v+ y=0.
Haiitu ocoboe perieHme, eciar OHO CYIIIECTBYET.

dy
— —‘V
dx
v
v
..".
v _ —Idr
v
Iny=-—x+C
o X C
y=e¢ e
y=C, e

JHannoe muddepeHnranIbHOe YpaBHEHHE MMEET Takke ocoboe pemenne y = 0. DTO penieHHe HEBO3MOXHO
HOJYYUTh U3 OOIIETO, OJHAKO IPH ITOJICTAaHOBKE B MCXOIHOE ypaBHEHHE IOJydaeM TOXIECTBO. MHEHHE, 4TO
penrenue y = () MOXHO TOJY4UTh U3 06miero pemenus npu C; = () ommbouno, Beap C; = e = ().

3agaua 3.

onpejeJsiiOlIHe TPOLEIyPbI



—2x

o L
Haiitu obwmee pemenne mudQepeHnnansHoro ypaBHeHus: VY =

cos y

d
ycosy- L

dx
vcos ydy = 2xdx
Jy cos vdy = —ZI xdx
Wnterpan, crosuuii B IeBOW 4acTu, OepeTcs Mo 4acTsIM

J/u = 3 v = cos vehs | . ~ 3

J.v\' CcOos velv = - o= A sin v — _[ sSin v = 1 sin 3y + cos

el = chv: o =sin v

ysiny+cosy=-x>+C

ysiny+cosy+x>+C =0

- 3TO ecThb OOIMI HMHTErpajg HCXOAHOro Iu(¢epeHIHANTBHOIO ypaBHEHHUS, T.K. UCKOMas (QYHKLUUS U He
BBIpAKEHAa Yepe3 HEe3aBHCHUMYIO IIepeMeHHYI0. B 3ToM u 3akmiouaercss oTiMyue oOIero (4acTHOTO)
HHTErpajia OT 00IIero (YaCTHOTO) PEIICHHSI.

YroOBl MPOBEPHUTH MPABHIBLHOCTH OIYYEHHOTO 0TBeTa npoauddepeHupyem ero no nepeMeHHoH X.

y'siny+ yy'cosy—y'siny+2x=0

2

, 25
Yy =- - BEpHO
cosy

3agauya 4.

Pemmts ypaBHenue ' = Z[ln R l] )
x x

BBenem BcioMoraTenbHy0 QYHKIUO U.
J

u==; y=ux; y =ux+u.
X
OTMeThM, YTO BBEICHHAS Hamu (YHKIHMS u BCETA MOJOKHTEIbHA, T.K. B MPOTHBHOM CIIy4ae TEPSIET CMBICI
)
ucxoanoe auddepeHnnanbHoe ypaBHeHHe, coaepkainee Inuw = In— .
X

HOHCTaBHHeM B UCXOOAHOC ypaBHCHI/IeZ
ux+u=ullnu+1); ux+u=ulnu+u;, u'x=ulnu;

du dx du dx
PaznensieM nepeMeHHbIE: =—; J. = ;
ulnu  x

2

ulnu X

Cx
x+C; Inu=Cx; wu=e"";

Wnterpupys, nonydaem: Injlnz|=In

I[Tepexost OT BCIIOMOTaTENbHOM (QYHKIIMH 00paTHO K QYHKIIUH Y, OJTy4aeM 00IIee pelieHue:
Vv =xe".

3anaya 5.

Penmts ypasaenue (X —2y +3)dy +(2x+y —1)dx = 0.

dy dy  —2x-y+1
[Momygaem (X —2y +3)—=-"2x—y+1; i
Y dx dx  x—2y+3
-2
HaxoauMm 3HaueHue onpeaenurens 1 5T 4+1=5=0,
o [-2x—y+1-0 [y-l1-2x x-—1/5
Pemiaem cucremy ypaBHEHUI {20 R N {7

[TpumensieM moacTaHoBKy X =u —1/5; v =v+7/5; B ucxoaHoe ypaBHEHHUE:
(u=-1/5=-2v—-14/5+3)dv+QRu-2/5+v+7/5=-1)du =0,

(u —2v)dv+ QCu +v)du = 0;

dv_ 2u+v  2+v/iu

E_ v—u 2v/u—1"

v
3ameHseM NepeMeHHylo — =1; V=ut; V' =tu+1; Upu NOACTAHOBKE B BBHIPAKEHHE, 3ANHCAHHOE BBIIIE,
u

UMeeM:

, 2+t

tu+t=

2t—1

dt 241 240207 +1 2(1+1—17)

PasnensieM mepeMeHHbIe: — i/ = -t = = :
du 2t -1 2t -1 2¢—1

dh I 1-2 d 1 ¢ (1-20)dt

e L 1=20 I_,:__J_( ar,

u 2 1+1—-1" u 29 1+1—-1"



_%ln‘1+t—12‘ = Infu|+1InC,

ln|l +¢—1?

=2 111|C’1 u‘

CZ.
5 0

u

2

= In}l—

2
u

1n‘1+t—t2 c o l4r—1 =

[Mepexonum Teneps K MepBOHAYATBHON QYHKIIMK Y 1 IEPEMEHHOM X.

u x+1/5 5Sx+1

]+5y—7_[5y—7j2_ 25C,
5041 \5x+1 (Gx+1)?7
Gx+1)> +GSy=7(Bx+1)=(5y=7)" =25C,
25x7 +10x+1+25xy +5y =35x =7 -25y" +70y —49 = 25C,
25x% —25x+25xy + 75y —25y° =25C, +49-1+7
55

X' —x+xy+3y—-y =C, +—==(;
yrIy—y 2755

Utoro, BeIpaxkeHne x° —x+ xy+3y—y° =C gpagercd oOIUM MHTErPaIoM MCXOJHOTo auddepeHIHanbHOro

ypaBHEHHUSI.
5.2. TunoBoii Tect

1. duddepeHunansubIM ypaBHeHHEM HA3BIBAETCSl ypaBHEHHE, B KOTOPO€e HeM3BeCTHAsI PYHKIMS BXOIAUT
1). mon 3HAKOM HMHTETpasa

2). ToJ 3HAKOM MPOU3BOAHON min nuddepeHnnana

3). mop 3HaKoM Jorapupma

4). B HESBHOM BH/JIE

2. Pemiennem  auddepeHUHATBLHOTO  ypaBHEHHS F (l‘, vy o y n) - ﬂHa3blBaeTCﬂ bynkuus
y= }?(I), €cJIM OHA

1). ymoBieTBopseT Ha4alIbHBIM YCIOBUSIM

2). n pa3 muddepeHnupyemMa Ha MPOMeKyTKe [

3). MOHOTOHHa Ha IPOMEXYyTKe |

4). oOpalaeT npu MoACTaHOBKE YPaBHEHUE B TOXKIECTBO

3. O0muM uHTerpanom auddepeHUHATHHOTO ypPaBHEHUSA F [:Ir »y g s ¥ ﬂ) =0 SIBJIsSIETCSl ceMelcTBO
¢yHkuuii Buaa

1). @(x,y,Cq, - ,Cp) =0

2. ¥ = e(xc)

3). P(x.y.c1,6,) =0

4. ¥ =06 e(x) + c;



= f(xy)

dy
4. 3anauy Komu s nuddepeHIHaTBLHOTO YPABHEHUSI MEPBOro MOPsiAKa dx
cJeayomuM 00pa3oM (YKa:KuTe NPpaBUJIbHbIEe BADUAHTHI 0TBETA):

» popmyaupyror

1). Haiftu pemenne y(x) Takoe, 9410 Y(Xg)= Yo
2). Haiitu pemenue y(x) Takoe, 4To y(xo)= f rfx'l Yo/
3). Haiit uHTETpATBHYIO KPUBYIO, MPOXOANMYIO UYepe3 3aJaHHyI0 TOUKY (Xq, Vo)

4). HaiiTin ceMelCTBO MHTETPATHHBIX KPUBBIX BU/IA V=9 (x, ¢

5. J1sisi npuOINKEHHOT0 MOCTPOEHUsI HHTErPAJbHBIX KPHBBIX HCIOJIb3YeTCS METO
1). Uzotepm

2). Diinepa

3). HeompeneneHHBIX K03(hOUITNEHTOB

4). W3OKJIUH

dy 5 5

— =X+
6. YpaBHeHMe ceMeiicTBa H30KJIUH 115 AU epeHnATBLHOI0 ypaBHeHHs dx y HMeeT BHI:
1), ¥ =kx
2) I2+_}72 = .IC, .ICE ﬂ

4. ¥ =kx?

7. ®ynkmusa ¥ = X (Sinx + 1) gpaseren pellleHneM yPaABHEHHs:
1. xy' =y + xSinx

2). v = (1—y)Cosx
3, ¥ = x(y' - xCosx)
4). "= Cos(y — x)

N

8. ypaBHeHHﬂMI/I C pasaeJiIiOIMMHUCH MEPEMEHHBIMU SAABJAIOTCH YPAaBHCHUSA BUA:
. f(y)dy = g(x) dx
2). V' = f(xy)
r_ fe ¥
3, Y =F(3)
4. ¥V = g9x)pO)

I .
9. Haiinure 0011Mii HHTErpaj ypaBHeHHs! y = tgx-tgy,
1. Siny = cCosx
1 c

7). siny cos’x

3), SinyCosx = ¢

4. tgyctgx = c

4)dx + ydy = 0,

-
10.HajinuTe 001K HHTErPaJl ypaBHeHUsI l(j,i'
2 2




5.3. Bonpocsl Kk 3a4eTy

SO XNAN RN~

11.

12.

13.
14.
15.
16.

17.

18.
19.

20.
21.
22.
23.
24.
25.

26.
27.

28.
29.
30.
31.

32.
33.

34.

Y nepBoro nopsiaka, €ro penieHue, reOMeTpuiIeckoe ucTonkopanue 1Y u ero pemeHuit
WNuTerpupoBanue 1Y nepBoro nopsjaka ¢ pa3aeisomuMUcs NEPEMEHHBIMU
WHuTerpupoBanue oqHopoaHbIX Y nepBoro nopsiaka

WuTerpupoBanue nuHelHbIx Y nepBoro nopsaka

Wurerpuposanue 1Y beprynu

Wnrterpuposanue Y nepBoro nopsaka B MoJdHbIX AU depeHnnanax

J1Y BBICIINX MOPAIKOB, TOMYCKAIOIINX MOHMKEHUE TTOPSIIKa

JIuneitabie ogHOpOIHBIE [V BBICIIMX MOPSIKOB.

Jluneitasie ogaOpomHbIe Y ¢ mocTosHEBIME KOd(DPHIEICHTaMH.

. 0611_[66 peUICHUC TIPU KOMIUICKCHO-COIIPAKCHHBIX KOPHAX XAPAKTCPUCTHUYCCKOTO YpaBHCHHA, Cro

BellecTBeHHas Gopma

Jluneitneie HeogHOpomHBIE J[Y BTOpOro mopsaka, TeopeMa O CTPYKType OOIIero pemieHws, Teopema o
CyNEepNO3ULIMY PEIICHUM

Jluneitaple HeopHOpoaHbBIE J[Y BTOPOro mopsaka ¢ MOCTOSIHHBIMU Kod(duuuentamu. OTbICKaHHE YaCTHOTO
peleHus 1Sl IPaBoOH YacTH CHEeNUaIBbHOIO BHIa METOJIOM HEONPEAeICHHBIX KO GHINEHTOB

O060011eHne Pe3ynbTaTOB HA JIMHEHHBIC YPaBHEHHS N-TO OPSIKA

OcCHOBHBIE MTOHATHS 0 JUPPEePeHIUATBHBIX YPaBHEHHUAX N-TO MOPsAKa

Omnpenenurens Bporckoro. Kpurepuii nruHeiHONH HE3aBUCUMOCTH CHCTEMBI (DYHKITHN

Juddepentnansabie ypaBHEHHS IEpBOTO Topsaka. 3amxada Komm. TeopeMa cymecTBOBaHUS U
eanHcTBeHHOCTH. OO0I1Iee M YacTHOE peleHne

OyHnamMeHTanbHas cucTeMa pemenus. TeopeMa o CTpyKType 00IIero pemeHus JMHEHHOTo 0THOPOAHOTO
ypaBHEHUS N-TO MOPSIKA

JuddepeHnmanbHpie ypaBHEHUS ¢ pa3/IeICHHBIMU U Pa3ICISIONIMMUCS TTePEMEHHBIMU

[TocTpoenue o01Iero pemeHus IMHEHHOTO 0JTHOPOAHOTO YPaBHEHHUS N-TO MOPSAKA C IIOCTOSTHHBIMU

KO3 pUIIHEeHTaMHI

Onpenenenue JUHEHHO 3aBUCUMbBIX U HE3aBUCHMBIX QyHKIHN. [TepBoe cBOMCTBO JIMHEHHOW 3aBUCIMOCTH
Jduddepennmanbapie ypaBHEHHUS BBICIIUX TOPSIKOB, IOITYCKAIOIIUE MTOHMKEHIE MOPSIIKa

YpaBuenue bepnynnu

Teopema 0 cTpyKType 00ILero pemenus JIMHEHHOTO OJJHOPOIHOIO YPAaBHEHHS N-T0 HOPSIKa

YpaBHenue B moyHbIX quddepennuanax

Pemenne nMHENHBIX HEOAHOPOAHBIX YPaBHEHUH BTOPOTO MOPSAKA CO CIIENHaIbHOM MpaBoi 4acThio

S () =e” Pu(x)

Juddepennmanbapie ypaBHEHHUS ¢ pa3ieICHHBIMU U Pa3AeSIONIMMUCS TePEeMEHHBIMU

[loctpoenune PpyHAaMEHTATEHOM cUCTEMBI perieHni s JIOY BToporo nmopsiika ¢ TOCTOSHHBIMH
koapummmentamu (D=0)

Opnnopoansle quddepeHnnanbHble ypaBHEHUS IEPBOTO MOPAAKa

VYpaBHeHus B monHbIX quddepennuanax

Teopema o Cynepro3uiluy pelieHni JMHEHHOTO HEOJHOPOHOTO YPaBHEHHUSI BTOPOTO MOPSIKA C
MOCTOSTHHBIMH KO3 (QUITEeHTaMH.

3agaua Komm amst nuddepeHnnanbHpIX ypaBHEHHH N-ro Hopsaaka. Teopema CylecTBOBaHUS U
earHcTBeHHOCTH. OO0I1Iee M YacTHOE peleHne

Jduddepennmanbapie ypaBHEHHUS BBICIIUX TOPSIKOB, JIOITYCKAIOIIUE MOHWKEHHE OPSIIKa

PasHOCTHBIC (peKyppEHTHBIC) YpaBHEHHsS BTOpOro mopsjaka. OOmue NOHATUS (peIIeHHe YpaBHEHHS,
HayaJIbHbIE 3HAYCHNUS 715l ypaBHEHUS B HOpMaJibHOH (hopme). Penienne ypaBHeHHS TOACTAaHOBKOM.
JluneiiHble pa3HOCTHBIE (PEKyppeHTHbIE) ypaBHeHus. [IpHHIMI Cynepmo3uiyMyu W ajJropuT™M HOCTPOCHUS
o01Iero pemeHuss JTUHEHHOTO OJHOPOTHOTO YPaBHEHHsI C IMOCTOSHHBIMH Kod(pduuueHntamu. CTpyKTypa
o0miero pemeHuss JUHEHHOTO HEOJHOPOJAHOTO YpaBHEHUSA. MeToJapl HaXOXKIEHHWS YaCTHOIO pEeLIeHHS
JIMHEHHOTO HEOJHOPOIHOIO YPaBHEHHSL. Y PaBHEHUSI C IOCTOSIHHBIMU KO3 UIIMEHTaMU.
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