Ipunaoxenne 2 k PIIJ]

AuddepeHunaibHble ypaBHeHUs

01.03.02 [IpuxnagHas MaTeMaTHKAa U HHPOPMATHKA
HaNlPaBJIeHHOCTH (MPoduJIb)

CucreMHOe NIPOrpaMMHPOBAHHE
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OLIEHOYHBIE CPEJICTBA JJIs1 IPOBEJAEHUS ITPOMEKYTOYHOM ATTECTALIAMN
OBYYAIOIUXCS MO JUCHUILIAHE (MOYJIIO)

1. O6wme cBeaeHUA

1. | Kadempa MareMatrkn, GU3NKHA 1 HHOOPMAITMOHHBIX TEXHOJIOTHI

2. | HampaBneHue moAroToBKU 01.03.02 ITpuknagHas MaTeMaTHKa U HHQOpMATHKa

3. | HampasaenHocTh (mpoduiib) CucTteMHOe IpOrpaMMHUPOBAHHE M KOMIIBIOTEPHBIC TEXHOJIOTHH
4. | JImcumrmmnHa (MOIYJTB) b51.0.14.05 IuddepeHnuaibaple YpaBHSHUS

5. | ®opma oOyueHus Ounas

6. | I'om Habopa 2022

2. MNepeyeHb KOMNETEHL MU

— OIIK-1: Criocoben mpuMeHsATh (GyHAaMEHTAIbHBIC 3HAHHS, IOJYYCHHbIC B OOJACTH MaTEMAaTHYCCKHX H
(11In) ecTeCTBEHHBIX HAaYK, M MCIIOJIb30BaTh MX B MPO(ECCHOHATFHON AEATENbHOCTH




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

Jtan ¢popMuUpOBaHUS

Kpurtepun n noka3arejiu OueHUBaAHUs KOMIeTeHUM

q)OprI KOHTPOJIsL

KOMIIeTeHIHH ®opmupyemas
c¢hopMUPOBAaHHOCTH
(pa3nenbl, TeMbI KOMIIEeTeHIIUs 3HaTh: Ymern: Baagers: .
KOMIeTeHmii
JUCHUTIJIMHBI)
Juddepennmanbaeie
YpPaBHEHUS MIEPBOTO OIIK-1
TTopsIIKa
3HaTh OCHOBHBIE METOMBI
pemarp 3aa4u 1o pasjenam Kypcea,
WHTETPUPOBAHUS N
MPUMEHSTH TEOPETHYECKHUI
OOBIKHOBEHHBIX MATEPHAT, TBOPHECKH TOXOMHTE K Biagers MeTomaMu u KontponsHas pabora
Anddeperumanbabie QG hepeHITUATEHBIX pHai, TBop MIpUEMaMU pelIeHUs WnauBunyansHOE
YPaBHECHHUS BBICIINX OIIK-1 i PCIICHHIO IPO(ECCHOHATBHBIX
YpaBHEHHUH MIEPBOTO MPAKTHYECKUX 33714 U JIOMaITHee 3aJlaHne
TIOPATKOB 3aJa4, OpUEHTUPOBATHCS B
P MOpS/IKa, CIIOCOOBI JIOKa3aTellbCTBA TECT
HECTAaH/AAPTHBIX YCIIOBUSIX U .
TTOHIKEHHUSI TTOPSIIKA JIJIS YTBEPKIACHUH naboparopHas paboTa
N CUTYyallusiX, aHAIN3UPOBATh
YPaBHEHUH BBICIIIX
BO3HHUKAIOIIUE MTPOOIEMBI
TTOPSITKOB
Cucremsl
muddepeHInaTbHbIX OIIK-1
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
[IponeHT NpaBUIBHBIX OTBETOB Ho 60 61-80 81-100
KonmuecTBo 6a/ioB 3a pelmeHHbli TECT 6 8 10

4.2 KonTtponpHast paboTa

Bann Kpurtepun onennBanus

bl

KOHTpPOJIbHAasA pa60Ta BBIINOJIHEHA IMOJHOCTBIO, B PCHICHUMW HET MAaTEMaTUYCCKHUX OIIMOOK (BO3MO)KHa OJIHa
HCTOYHOCTB, OIIMCKA, HC ABJIAKOIIAACA CICACTBUCM HCIIOHUMAaHUA MaTepI/Iana)

8

6 KOHTPOJIbHAsI paboTa BBHIIOJHEHA MOJHOCTHIO, HO OOOCHOBAHWUS IIArOB PELICHHsS HEIOCTATOYHBI, JOIYIICHA
onHa HerpyOas ommOKa WiIM JBa-TPH HEJOUYeTa B BBIKIAJKAX WM TpaduKax, €Cd 3TH BUABI pabOTH HE
SIBISUTHCH CTICIMANBEHBIM 00BEKTOM IIPOBEPKU

4 CTYZEHT JIOITycTHI Oosiee oJjHOM rpyOoii ommOKy mim Oosee ABYX-TpeX HEJOYETOB B BBHIKIAJKaX M rpadukax,
HO CTYZEHT BJajieeT 00g3aTeNbHBIMU YMEHUSIMU 110 IPOBEPSIEMOi TeMe.
0 CTYZICHT NIOKa3aJI II0JIHOE OTCYTCTBHE 0053aTeIbHBIX 3HAHUH 1 YMEHHH 110 POBEPSIEMOM TeMe
IIpumeyanmne:

K rpy0bIM ommbOKaM OTHOCSATCS HE3HaHHWE CTYAEHTOM (OpMyJ, MPaBHJ, OCHOBHBIX CBOHCTB, TECOpEM H
HCYMCHUC UX NPUMCHATL, HE3HAHNEC IPUEMOB PCHICHHUA 3a/1a4, a4 TAKKC BEIYUCIUTCIIBHBIC OHII/I6KI/I, €CJI1 OHU
HE SIBJISIFOTCS OITUCKOM.

K HerpydbIM ommOkaM OTHOCSTCS BBIYMCIUTEIbHBIE OIIMOKH, €CIIM OHU  SIBJSIFOTCS OMHCKOW, HOTEps
peleHus] YpaBHEHUsT HIIM COXPaHEHHE B OTBETE TIOCTOPOHHETO KOPHSI.

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

4.3 NunuBuayansHoe aomanrHee 3aaanue (M/13)

Banabi XapakTepHCTHKA HHANBHAYAJbHOIO AOMALIHEr0 3a1aHNUsA
YpoBeHb pacueTHO-TpaduuecKkoil padoThl OTBEUAET BCEM TPEOOBAHMUSM, MPEABSIBISIEMBIM K BHIIOIHEHHIO
4 W13, Tteoperuueckoe cojaepKaHWE pas3jena JUCHUILIMHBL  OCBOSHO IIOJIHOCTBIO, HEOOXOAWMBIE

MPaKTUYECKHE HAaBBIKW pabOThl C OCBOSHHBIM MaTepHaIOM C(OPMHUPOBaHBI, BCE IMPEAYCMOTPEHHbIC
nporpammoii o0yueHus 3ananusi /13 BblnosHeHbl 03 3aMeYaHHid.

VYpoBeHb pacyeTHO-TpaduuecKoil paboThI OTBEYAeT BCEM TPEOOBAHHSAM, IPENBSBISICMBIM K BBIITOIHECHHIO
WJ13, TeopeTnueckoe colepikaHUe pasjesia JUCHHUIUIMHBI OCBOCHO IOJHOCTBIO, NIPU 3TOM HEKOTOpHIE
3 NPaKTHYECKNE HABBIKM PAa0OTHI C OCBOCHHBIM MaTephajoM C(HOPMHPOBaHBI HEIOCTATOYHO, HO BCE
NpeyCMOTPEHHBIE TIporpaMMoii oOydenust 3amanus /13 BBINONHEHBI, HEKOTOpBIC W3 HUX COZAEpKar
HerpyOble OIIHOKH.

YpoBeHb pacueTHO-rpa)uvecKoil paboOThl HE OTBEUYAcT OOJIBIIMHCTBY TPEOOBAHUH, MPEABIBISCMBIM K
> BeimonHeHnI0  MJI3, Teopermyeckoe coAepikaHuE pasfena AUCIHIUINHBI OCBOEHO YaCTHUIHO,
HEKOTOpBIC TPAKTHYECKUE HABBIKM pPabOTBI HE C(OPMHPOBAHBI, OTAENBHBIE  NPEAYCMOTPEHHBIC
nporpaMmoii o0ydenus 3ananusi /I3 BIIOIHEHBI ¢ TPyOBIMHU OIIMOKAMH.

Yposens BbinonaHeHUs MJI3 mokasbIBaeT, 4TO TEOPETHUYECKOE COAEpIKAaHUE pasfena JUCLMIIIMHBL HE
OCBOEHO, HEOOXOIMMBIE MPAKTHYECKNE HABBIKM pabOThl He chOPMUPOBAHBI, BCE BBHINIOIHEHHBIE 3aJIaHUS
U3 conmepxar rpyOble OIIMOKHM, JIONOJHUTENBHAs CaMOCTOSTENbHAas padoTa HaJ MaTepuajioM He
MPUBEAET K KAKOMY-JIMOO 3HAYMMOMY ITOBBIIICHHUIO KAUeCTBa BBIOJIHEHHUS 3aganuit MJ13.

TpeOoBaHus, npeabsiBiAsieMble K BbINoJTHeHHI0 1](3:

N3 nmomxHO 0a3upoBaTbcs Ha 3HAHUSIX TEOPETHUECKHMX W METOAMYECKHX BOIPOCAX AMCIUIIIHHBL
«MatemaTnueckuil aHanu3». PaboTta moiKHA colepaTh 3JIEMEHTHl TBOPYECTBA, HOBU3HBI, HANPaBJICHHBIE
Ha 3¢ PexruBHOE pemrenue 3amannit U13;

N3 momkHO OTpa3uTh TIIyOWHY TEOPETUYECKOW IMOATOTOBKH CTYACHTA, TIOHUMaHHE KOHTPOIUPYEMOTO
y4eOHOro marepuana mo aucuuiuinHe «MaTeMaTHdecKUH aHalIu3»: YMEHHE CBS3bIBaThb TEOPETUUECKHUE
MOJIOKEHUSI € WX TMPaKTHYECKUM TPUMEHEHHEM, CHOCOOHOCTh CaMOCTOSITENIbHO (OPMUPOBATh U
000CHOBBIBaTh COOCTBEHHBIE BBIBO/IBI, JIOTUYECKH M TPAMOTHO H3JIaraTb CBOU MBICIIH;

B /I3 He momyckaercs nepenuchiBaHle yUeOHUKOB, yYEOHBIX TOCOOUH M IPYTUX HCTOYHHKOB;

Crynent — aBrop MJ/I3 MOTHOCTRIO OTBEYAeT 3a MPEUIOKEHHBIE PEIIeHUS 3aJaHuii U MPaBMIIBHOCTD BCEX
JTaHHBIX, IpUBEICHHBIX B 1/[3;

W13 nomkHO OBIThH CllaHa B HA3HAYCHHBIH PYKOBOJAMUTEIEM CPOK.




4.4 JIaboparopHas paboTa
Baan XapakTepucTHKa HHAMBUAYAJIBHOI0 JOMAIIHEr0 3aJaHUA
bl

[lomydeHnble paHee 3HaHMS U1 TIPOBEACHHS aHalIM3a, OIBITa, OKCIIEPUMEHTa W  BBINOJIHEHHS
8 HOCIEAYIONIMX PacyeToB, a TAkKe COCTABICHHUsS BBIBOAOB C(HOPMHUPOBAHBI HemocTaTouHo. JlabopaTtopHas
pabota BeINOIHEHa O3 3aMeYaHui.

[lomyyeHHble paHee 3HaHWS JUIsI TPOBEACHUS aHAJIM3a, OIBITA, OKCIICPUMEHTA W  BBITOJIHCHUS
6 MOCIEOYIONINX pacueToB, a TAaKKe COCTaBICHHS BBIBOIOB cdopmupoBaHbl. JlabopaTopHas pabota
BBITIOJIHEHA ITOJTHOCTHIO, C HEOOJIBIINMY 0€3 3aMeyaHUsIMU.

YpoBeHb BBHINTOJIHEHUs JTA0OPAaTOpHOH pabOTHl HE OTBEYACT OOJIBIIMHCTBY TPEeOOBaHMH, TEOPETHYECKOE
4 coziepkaHue paszena AUCLUIIINHEI OCBOEHO YaCTUYHO, HEKOTOPHIC NMPAaKTHYECKUE HABBIKM pabOTHI HE
c(OpMHpOBaHBHI.

VYpoBeHb BBIIOJIHEHUS J1a00PaTOPHOH PabOTHI, YTO TEOPETHYECKOE COIEp)KaHHWE pasfeia AUCLUIUINHEL
HEO0O0XOAMMBIC IIPAKTHYECKHE HABBIKH HE C(OPMUPOBAHBL

5. TumoBble KOHTPOJIbHbIE 3aJaHUSI M MeTOAMYECKHE MAaTepUasbl, ONpeAesoNue MNPoUeaypPbI
OLlEHNBAHUA 3HAHWIl, YMEHHUil, HABHIKOB M (WJIH) ONBITA [eATEIbHOCTH, XaPAKTEPHU3YIOIIUX 3TANbI
¢opMupoBanusi KOMIETEHIMI B MpoIlecce 0CBOEHHs 00pa30BaTeJbLHOI MPOrpaMMbl.

5.1. TunoBast KOHTpOJLHAA padoTa
Bapuant 0

3agava 1.

Haiitu obutee pemenue nuddepeHnuansHoro ypasaenns Xy +y =0,

Obmee pemenne IudQepeHIHaT HOIO yPaBHEHUSI MILETCS C HOMOIIBI0O MHTETPUPOBAHMSA JIEBOM M NpaBoOi
yacTeil ypaBHEHUS, KOTOPOE MIPEeaBAPUTEIBHO TPe00pa30BaHo CIEeIyIOMMM 00pa3oM:

dy
X e +y=0
xdy = —ydx
dy dx
y B x
Teneps UHTETPUpPYEM: I ﬂ S ﬂ
hY% x

Iny=-Inx+C,
Iny+Inx=C,

Inxy =C,

Xy = e =C
C

Y = — -23T0 o0lIee penieHne UCXOTHOTO TU(GEPEHIIUATEHOTO YPaBHEHUS.
x

3anaua 2.
Haiitu o6uiee pemenne nuddepeHnnansHoro ypasaenns: V' + ¥ = 0.
Haiitu ocoboe perieHme, eciar OHO CYIIIECTBYET.

A
dx
D
y
dy
[ == =—[dx
Y
Iny=—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 = ().

3anaua 3.



—2x

Haiftn o6mmee permenne auddepeHuatbHOr0 ypaBHeHns: VY =

cosy
d
ycosy- R
dx
ycos ydy = —2xdx
Iy cos ydy = —Zj xdx
Wnterpan, crosaumuii B IeBOW 4acTu, OepeTcs Mo 4acTsIM
J’u = 1 v = COSJ-(h':l . . .
J._r cos vy = l ; s sin J = v sin ¥ — J-su‘l ey = v sin v+ cos v
e = vy Vo= S a
ysiny+cosy=-x"+C

ysiny+cosy+x>+C=0

- 3TO ecTh OOmMH HMHTErpan UCXoAHoro auddepeHnnarbHOr0 ypaBHEHHs, T.K. UCKOMass (DYHKIUS W HE
BBIpOKEHA Yepe3 HE3aBUCHMYK TMEpPeMEHHYI. B 3TOM W 3akirouaercs OTIAM4YHe 00mero (4acTHOro)
HHTErpajia OT 00IIero (YaCTHOTO) PEIICHHSI.

UToObI MPOBEPUTH MPABUIILHOCTD MOJYYSHHOTO 0TBeTa MPoudhepeHIUPYEM €ro Mo MEPEMESHHOM X.

y'siny+ yy'cosy—y'siny+2x=0

, 2x
yy =-—=

- BEpHO
cosy

3agauya 4.

Pemuts ypaBHeHue V' = y(ln R 1] .
X X

Beenem BerioMoraTenbHyo (GyHKIUIO w.
u==—; y=ux; y =ux+u.
x

OtMeTHM, YTO BBEJEHHAs HaMU (YHKIHS u BCErAa MOJOKHMTENbHA, T.K. B IPOTUBHOM CIIy4Yae TEPSET CMBICI
Yy

nucxoHoe auddepeHnnanT-HOe ypaBHEHHE, comepxkaniee Inu = In—,
X

[ToacTaBisieM B HCXOIHOE yPaBHEHHUE:

ux+u=u(lnu+1);, ux+u=ulnu+u; u'x=ulnu;

5

du dx du dx
PaznensieM nepeMeHHbIE: = ; j =|—;
ulnu X ulnu X

Cx

+C; Inu=Cx; u=e"";

Wuterpupys, nomydaem: In|lnu| = Injx

Ilepexoas oT BcmoMoraTenbHOW (QYHKIINH 00paTHO K (YHKIIMH Yy, TIOJTydaeM oOIIee peleHue:
y=xe".

3anaua S.

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

dy —2x—-y+1

dx  x-2 y+37

dy
[onyuaem (X —2y +3) e —2x—y+1

-2 —1
1 -2

[~20-y+1=0 [y=1-2v [x=-1/5

PemiaeM cucteMy ypaBHEHUH |, 2, a0 |s2raxsid |yo7is

Haxoaum 3HaueHHE ONpeIeTUTeIs =4+1=5+0,

[IpuMmeHsieM MOACTaHOBKY X =u —1/5; v =v+7/5; B uCX0HOE YpaBHEHHUE:
(u—1/5-2v-14/5+3)dv+QRu—-2/5+v+7/5-1)du =0;

(u—2v)dv+ Qu+v)du = 0;
ﬂ_2u+v_2+v/u.
du 2v—u 2viu-1’

3aMeHseM MEPEMEHHYIO =t; v=ut; v =tu-+t; npu NOJICTAHOBKE B BBHIPAKEHHUE, 3ANMCAHHOE BBIIIE,

UMEEeM:

, 2+¢

tu+it=

2t—1

dt 2+t 2412t 4+t 2(1+t—1t7)

PaznensieM mepeMeHHbIe: — i = —t= = ;
du 2t -1 2t —1 2t -1

d 1 1-2¢ d 1 ¢ (1-2¢)dt

du_ 1 172 4 jiz__j%;

u 2 1+t—t u 29 1+t—1t°



,%1n‘1+z—rz\ = In[u[+InC,
ln|1 +t— t2| =-2 ln|C,M|

C
R e

C,
2
u

1n‘1+z‘—t2|=ln

[Mepexonum Teneps K MepBOHAYATBHON QYHKIIMK Y 1 IEPEMEHHOM X.

—X:y_7/5:5y_7' u=x+1/5;

- >

u x+1/5 5x+1
1+5y—7_(5y—7j2: 25C,
5x+1  (5x+1 (Gx+1?’
Gx+1)° +By—-NGx+1)—(5y-7)" =25C,
25x7 +10x +1+25xp +5y —35x =725y + 70y — 49 = 25C,
25x* —25x+25xy + 75y —25y° =25C, +49—-1+7

x'—x+xy+3y—y’=C, +§—§=C;

Utoro, BeIpaxkeHHe x° —x+xy+3y—y° =C sgBigercd OOIUM MHTETPaIoM MCXOAHOro audpepeHnuaasHoro
YpaBHEHUSI.

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 bynxuus
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). Haiitu pemenue y(x) Takoe, 9T0 Y(Xg)= Yo
2). Haiitu pemenue y(x) Takoe, 4To y(xo)= f rfx'l Yo/
3). Haiftu uHTErpansHyI0 KPUBYIO, IPOXOIUMYIO Yepe3 3aJaHHYIO TOUKY (X, Vo)

4). Haiitu cemeiicTBO MHTETPATBHBIX KPUBBIX BHJIA V=9 (X, ¢

5. J1sisi npuOINKEHHOT0 MOCTPOEHUsI HHTErPAJbHBIX KPHBBIX HCIOJIb3YeTCS METO

1). Uzotepm

2). Diinepa

3). HeompeneneHHBIX K03(hOUITNEHTOB

4). W3OKJIUH

— 1.2 + yz

dy
6. YpaBHeHMe ceMeiicTBa H30KJIUH 115 AU epeHnATBLHOI0 ypaBHeHHs dx
1), ¥ =kx

2) 12+y2:k, .ICED
4. ¥ =kx?

HMeeT BUA:

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 (x) =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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