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1. Ha3navyenue ¢oHAa OLIEHOYHBIX CPEICTB.

11 Heasto co3ganus DPOC aucuumuimHbl «JIuddepeHnuanbabie  ypaBHEHUS
SBJISIETCSI YCTAHOBJICHUE COOTBETCTBUSI YUEOHBIX JOCTHXKEHHUM 3aruIaHMpPOBAHHBIM
pesynbrataM  00y4yeHUsT M TpeOOBAHMSIM  OCHOBHOM  NIpPO(EeCcCCHOHATBHOMN
o0pa3oBaTenbHON NporpaMMbl, pabodeil mporpaMMbl THUCLMILIAHBI.

12. ®OC no puctuminune «luddepeHmanbapie ypaBHEHNS 3ada4M.

- OIICHKa ypOBHS CGHOPMHPOBAHHOCTH KOMIICTCHIIMM, XapaKTEePU3YIOUITHUX
CIOCOOHOCTh ~ BBITYCKHHMKA K  BBIIOJHEHUIO BUIOB  MPOQPECCHOHATBHON
JEeSTEeIBbHOCTH MO KBaNu(uKanuu OakallaBp, OCBOEHHBIX B IPOIIECCE H3YUYCHUS
JTAHHOM TUCUUTLUTAHBI.

13. ®OC pa3paboTaH HA OCHOBAHMH HOPMATHUBHBIX IOKYMEHTOB!

- (benepanbHOr0 TOCYJApCTBEHHOTO O0O0pa30BaTENbHOIO CTaHAApTa BBICIIETO
obpa3oBaHuss 1o HampapieHuto mnoaroroBku  44.03.05 Ilemarormueckoe
o0pa3oBaHMUE;

- OCHOBHOM TmpodecCUOHAIbHOW  00pa30BaTEeIbHOM NPOrpaMMbl  BBICILIETO
o0pa3zoBaHus;

- Tlonoxenus o GpopMupoBaHUU (POHA OLIEHOYHBIX CPEJICTB JJISl TEKYILETO
KOHTPOJISI yCIIEBAEMOCTH, MPOMEKYTOYHOW U UTOTOBOM aTTECTALIMM 00Yy4YarOIIUXCs
no o0pa3oBaTeNbHBIM MpPOTpaMMaM BBICIIETO O00pa3oBaHUs — MPOrpaMMam
OakamaBpuarta, mporpaMMaM CIHEIUAINTETa, MpPOrpaMMaM  MarucTpaTypsbl,
porpaMmam MOATrOTOBKH HAyYHO-TIEAAroru4eckux KajpoB B aCUPaHTYpE B
(enepanbHOM rocyAapCTBEHHOM OIOPKETHOM YUPEKIEHUH BBICILIET0 00pa30BaHUs
«KpacHOsSIpckuid TOCYJApCTBEHHBIM TMEIAaroruyeckuii  yHupepcuteT um. B.IL
AcradbeBa u ero punmnanax.

2. Ilepeyenn kommeTeHUuil, (OpMUpPYeMBIX B TMpolecce H3Y4YeHUs
AACHHUTLINHBI.

- cnocoOeH oOcBauWBaThb M HCIOJB30BaTh TEOPETHUYCCKHE 3HAHUSA U
NPAaKTUYECKHE YMEHUSA U HaBBIKU B MPEIMETHON 00JACTH MTPH PELICHUN
npodeccroHanbHbIX 3a1a4 ([TK-1).

3.2.2. ®oH/1 OLIEHOYHBIX CPeICTB (KOHTPOJIbHO-U3MePUTEeIbHbIE MaTePUAJIbI)
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11.
12.
13.
14.
15.
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[TpumepHBbIil BapuaHT TecTa (BXOIHON KOHTPOJIB).
Bonpocsl K KOIIOKBHYMY.
Kontponbhas padota Nel.
Kontponbshas padota Ne2.
CamocTtosTenpHas padboTa.
Bomnpocks! k 3auery.
Bonpockl K KOJIJI0KBHYMY

1. 3anaun, npuBoasiume K AudGepeHIHATEHBIM YPABHEHHUAM.

[IpoBeppre, uro nmHeWHoe nuddepeHunansHoe ypaBHeHue | mopsaka
YAOBIIETBOPSIET TEOpEME O CYIIECTBOBAaHMM U  C€AUHCTBEHHOCTH  PEILICHUs
i depeHINaIbHOTO YPaBHEHUS.

YTO Ha3bIBAETCS UHTETPATIBHOU KPUBOW?

YpaBHEHUS € pA3ACIAOMIMMHUCS IEPEMEHHBIMH.
SIBNSAIOTCS I IPUBEAEHHBIE HUXE (bygmulgn onHoponubiMu? Ecnu na, To yKaxuTe

4X“+y 3
f, = D ofe (F2Y) o XY
CTEleHb  OJHOPOIHOCTH: b2y fo= T fy=ln 3%+5y
X
foin +4X f —xin Xy,

4 5
Kak Saﬂ)c{IOTCH HaqanLng, ycinoBus U1 nudpepeHnanbHOr0 ypaBHEHUS TIEPBOTO
nopsaka?

OnHOpOJHBIE YpaBHEHUSI.
Mo>xHO i CcKa3aTk, 4TO Yepe3 Kaxcg:[yéo TOYKY IUIOCKOCTH MPOXOJIUT IO OAHOMN

UHTErpajbHON KPUBOM ypaBHeHHUs __ = & ?
dx
Kaxkue nuneitnpie auddepeHnnanbHble ypaBHEHUS HA3bIBAIOTCS OJJHOPOIHBIMU?

Jlunetinsie muddepeHuantbpapie ypaBHeHus | mopsiaka.
Kakue n3 ypaBHEHUH SIBISIOTCSA YPaBHEHUSIMHU C Pa3IeNSIONIMMHUCS TIEpEMEHHBIMU

.y .
a) y'= ;—Xsy“, b) yax + x%dy = 0; ¢) a (xdy+ 2ydx) = xydy?

Kakast ¢pyHKIMS Ha3bIBaeTCsl OAHOPOAHOM cTerneHu K?

['eomeTpuueckoe  HCTONKOBaHME  au(QepeHInaTbHBIX  ypaBHEHHH  IEPBOTrO

HOPSIIKA. .

Kakue wu3 ypaBHeHui gﬁmﬂvnas; MUHEHHBIME &) (X+Y)y +x-y=0; b)
y =- ;

Xy -y =x2C0sX; C) ———— xy+y-e =0;€) xy+2y—-xy? =07
2y+X

Kakoe g depeHInanTbpHOe ypaBHEHHE Ha3bIBACTCS ypaBHEHHEM C
pa3AeNSIONIMMHUCS IEPEMEHHBIMU?

Teopema 0 3aMKHYTOM ITOJMHOKECTBE_IIOJIHOTO METPUYECKOTO MPOCTPAHCTBA.
Kakwue, 1/133 HG@%‘{HCHGHHHX (GYyHKUUN SBIAIOTCS  OJHOPOJHBIMH, A I<a1<l<[e+ Iéley
—-3Xy+Vy°. 2 2 ;

X 3 2 3 ’
fi=—2 2 ' f =x +5x y-vy ; f =2x +y -3x+5; f = /
y —X 2 3 4
X2—y2 y
——"
fs 5

Kakoe muddepennmanbaoe ypaBHEHHE HA3bIBACTCS JIMHEHHBIM?



Teopema o cyliecTBOBaHMM U €JMHCTBEHHOCTH pelieHus JudQepeHIInaIbLHOro
ypaBHeHus | mopsinka, ee reOMeTpUYECKHil CMBICI.

Kakue u3 ypaBHEHHH SBIISIOTCS YPABHEHUSAMHU C Pa3Ae/IsSIOMIUMHUCS ITEPEMEHHBIMU
a)x’y +y? =xyy;b)(@*—x*)dy+ xydx=0;C) (1+ y?)xdx + (1+ x*)dy=07?
Kakoe mudpepeHnuanbHoe ypaBHEHUE Ha3bIBACTCS OJHOPOIHEIM?

3anaun, npuBoAsmye K 1udepeHnanbHbpIM yPaBHEHUSIM.
OHpe)_'[fJ'I_ISI/Qe THUII, K KOTOPOMYIPUHAJIEKAT CIAEAYIOIINE YPABHEHUS:

a) y +4-y2=0:b) (Bxy? + 23 )dx+ y’dy=0;¢C) y =x* +y?
Kakas MOJICTAaHOBKA UCTIOJIb3YETCS JUISt pelIeHus OJTHOPOJIHOTO
b depeHINaTbHOTO YPaBHEHUS ?

YpaBHEHUS € pa3ACHAIOIIAMUC IEPEMECHHBIMMU.

Kakue u3 ypaBHeHMH SBISIOTCS JMHENMHBIMH @) (X+Y)y +x—y=0; D)
xy +ysinx=x-1;¢)y __ &£V,
2y+X

B gyeMm cocrout yeiosue Jlummmna it Gyuakiun (X, y) mo y?

OnHOpOJHBIE YpaBHEHUSI.
Omnpenenute TUI, K KOTOPOMYTPUHAIJIEKAT CICTYIOIINE YPABHEHUS:

a) y cosx+ysinx=1;b) (y>—x?)dx+2xydy=0;C) (x— y+1)y =x+y+1?

MoryT 11 uHTerpanbHbie KpuBbie AU(HEPEHITHATEHOTO YPaBHEHHS y = f(x,)
nepeceKkaThbesi?

Jluneitasie quddepeHmanpapie ypaBHeHus | mopsaka.

Kakue u3 ypaBHEHUH SIBISIOTCS YpaBHEHUSIMH C Pa3AeSIONIMMUCS ePEMEHHBIMU
a)x’y +y® =xyy;b) (@*—x?)dy+ xydx=0; ) (1+ y?)xdx+ (1+x*)dy=07?

Kakue ycrmoBusi SBIAIOTCS  JOCTQTOYHBIMH Ui ©IUHCTBEHHOCTH  PEILCHHUS
muhepeHINATEHOTO YpaBHEHUS ?

['eomeTrpuueckoe UCTONKOBaHWE  IU(p(EepeHIMaNbHbIX  YPaBHEHUH  IMEPBOTO

HOpsIJIKA.

Kakne W3  ypaBHEHMH SBJIAIOTCA  IMHEHHBIME a) xy+y-€e* =0; h)

Xy +2y —xy?=0;C)x’y —y=x%cosx?

CropaBemyuBo 1M yTBepkIeHHe: ecnu QyHKius  f(X,y) uMeeT orpaHHYEHHYIO
of

YACTHYIO MPOM3BOTHYID — ' TO OHA YJIOBJIETBOPSET ycioBuio Jlummmma 1o

NEePEeMEHHON Y?

Teopema 0 3aMKHYTOM TIOJMHOXECTBE TIOJTHOTO METPUICCKOTO IPOCTPAHCTBA.
OnpenenuTe TUIl, K KOTOPOMYHPUYHAJUL, €KaT CJIEAyIOIIUE yPABHEHHUS:

Q) @2-x¥)dy+xydx=0;b) y'= —X;0)

_ y =x?+2x-y?
X

SBasieTcs M pereHueM JTMHEHHOT 0 OAHOPOIHOTO YpaBHEHUS (PyHKIIUS y=07?
MoskeT 1 3TO pelIeHne OBITh TOTyYeHO W3 001mero?

Teopema 0  CyIIECTBOBaHHMH M €IMHCTBEHHOCTH pemieHus TuddepeHITNaIbHOTO
ypaBHeHus |

nopsiIKa.



2. SIBASrOTCS M IPHUBEICHHbBIE HIDKE QYHKIMH OAHOPOAHBIMH? Eciu 1a, To ykaxuTe
37,3 2, 2
X+y° X“+y f I2x+y
CTENeHb OJHOPOIHOCTH: fi=_ 2 3 f2=arcsin _,  fe=lIngy gy
5X y+3x
3. B ueM cocToMT METO/] BapHallii MOCTOSHHBIX ?
KonTpoJbHas padora Ne 1
Bapuanum Ne 1
(x%2+xy +y?)dx = x%dy
1. Pemmre ypaBHEHHE :
2. Haiitu kpuByro, mnpoxozsmyro depe3 Touky A(3; 2) u o0namarolryo Tem
CBOMCTBOM, qTO OTPE30K JIF000H KacaTeIbHOMH, 3aKIIIOUEHHBIN MEXKIY

3.

4.
5.

1
2.

4.

(2]

3.

4,
5.

KOOPpAWMHATHBIMU OCAMM, ACIIUTCA IIOII0JIAM B TOYKE KaCaHUA.

HalinuTe 4acTHOE pElIEHHE ypaBHEHUS Y —3x°y=X" +X°, YJOBJIETBOPSAIOIIEE

Ha4aJIbHOMY YCJIOBHIO y(O) = 1

Pewmre ypasuenne Y +2xy = 2y,
2

Peumre ypasHenue y =
X3

Bapuanm Ne 2

Pemute ypaBHenue (1+x%)y —2xy = (1+ x*)?.

Haiitn kpuByro, mpoxojsiryro depe3 Toduky A(2; 4), 3Has, 4yTo abcumcca TOYKH

y,I[BOCHHOﬁ a6cu1/1cce TOYKH KaCaHU.

IpounTerpupyiite ypapHenne Y = Lt X._
Xy
Pemmire ypaBHeHNE xy —4y=2x° \N .
Pemmire ypaBaenne  y +2xy = 0.
Bapuanm Ne 3

' _ ~y3,,3
Pemnre ypaBHeHUE y oy =2Cy",

MepeceueHusl KacaTelIbHOM B TIPOM3BOJBHOW TOYKe KpuBO ¢ ockto OX paBHa

Haiitu kpuByto, mpoxosmiyro depe3 Touky A(1; 2), s KoTopoii abciycca TOUKA

MepPeCceUeHUsT KacaTeIbHOW B TMPOM3BOJIBHON TOYKE KpHBOW ¢ ochio OX paBHa 3
a0CIMCcChl TOYKM KaCaHUs.

[IpouHTErpUpYiiTe ypaBHEHHE Y + 2Xy= Xe ™ .

Pemmre ypapserme  X0Y ~ YX = yay.

Pewmre ypasrerne Y +2Y =0.
Bapuanm Ne 4

2



. Y y
1. Haiimure wacTHOe pelleHUE ypaBHEHHS y =" +ctg ~ , YHOBICTBOPAIOLLECE
X X

nauansHoMy yenosuo  Y(1) =2,
Haiiti KpHBBIE, Y KOTOPBIX JJIMHA MMOAHOPMAJIM MOCTOSHHA M PaBHA .

[IpouHTErpHpYiiTE ypaBHEHHE Xy +Yy —€* =0.

Pemnte ypaBHeHHE Y + 2y = y’e*.
.2

Pemmre ypaBueHue y =
X5
KoutpoanHuas padora Ne2

Bapuanum Ne 1

1. HaiimuTte  4YacTHOE  pELIEHUWE  YpaBHEHHUS y — 4y + 3y =2x%¢",
YAOBJICTBOPSIOIICEC HAYAJIbHBIM YCIOBHAM Y(0) = 2, y(0) =3.
2. Pemmre ypaBHEHHE vy -2y +y = 4e*.

3. Pemmre ypaBHEHHE Y +y = 6sin 2x.

Bapuanm Ne 2

1. Haiigute wyacTHOE pelIeHne YpaBHEHHsS Y +4y=4e”, yIOBJIETBOPSIOIICE
HavyaJbHbIM YCJIOBHSM y(0) =y(0)=0.

2. PemmTe ypaBHeHHE Yy -y +y =-13sin 2x.

3. Pemmre ypaBHeHHE y -y = X" - x+1.

CamocTosATeILHAA padoTa

Bapuanum Ne 1
OmnpeaenuTe THIT CIICAYIONIMX YPABHEHUH U PEIIUTE UX:
1.y =YX
Xy
2. (L+x%)y’ —2xy = 1+ x?)?
3. ylny-xy'=0
Bapuanm Ne 2
OmnpeenuTe THIT CIICAYIOIIMX YPABHEHUH U PELIUTE UX:

1. (x?+xy+y?)dx = x2dy



2.y =9y?—4

3.y =3x%y=x® +x?

HPUMEPHBIE BOITPOCHI K 3AYETY

1. 3agaun, npuBosIHe K AU PEepeHIINaTLHBIM YPaBHEHUSIM.

2. OCHOBHBIE IOHATUS TEOPUU AUPPEpEeHINATBHBIX YPABHEHUI.

3. YpaBHEHUsI € pa3IesIIOIMMUCS IepeMeHHBIMU. [Ipumepsl.

4. Ognopoansie nuddepeHnmanbabie ypaBHeHus. [Ipumepsi.

5. Jluneiinbie nuddepenmanbupie ypaBHeHuUs 1-ro mopsiaka. [Ipumepsr..

6. ['eomeTpuyeckoe ucTonkoBanue nudepeHaibHbIX ypaBHEHUN 1-T0 nopsiika.
[Tone nanpaBienuii. U30KJIMHBI.

/. Teopema CylIeCTBOBaHUS U €AMHCTBEHHOCTH pelieHus Ju(HepeHIMaIbHOTO
ypaBHeHHs 1-ro nopsjaka.

8. Merto/ Bapualiuu NOCTOSIHHOM IS pEICHUs IMHEITHOTO HEOJHOPOIHOTO

g depeHnnanbHOro ypaBHeHHs 1 mopsika.

9. Iuddepenumansupie ypasaenus bepuymmm. [Ipumepsr.

10. JIuneiinbrii qudepeHnanbHbIN ONepaTop U €ro CBOMCTBA.

11. Teopema o0 JMHEHHOM KOMOMHALMM YAaCTHBIX PEUICHUH JMHEHHOTO
OJTHOPOJHOTO Au(dhepeHITUATBLHOTO YpaBHEHUS 2 TIOpSIKA.

12. Tlonstus ompenenurtens Bponckoro. Teopema 06 ompenenutene Bponckoro
YACTHBIX PEIICHUN JUHEHHOro OAHOPOAHOro auddepeHIaTbHOr0 ypaBHEHUs 2
MOpSAIKA.

13. Jluneiino 3aBucumblie (yHkiu. Teopema 00 ompenenutene BpoHckoro
JMHENHO 3aBUCUMBIX (PYHKIUH.

14. JluneliHO He3aBUCHUMbIE (YHKUUHU, OINPEAENUTENb BpOHCKOro JHMHEWHO
HE3aBUCUMBIX (YHKIIUMH,

15. Jluneiino He3aBucumble ¢GyHKIUU. DyHAaMEHTanbHAas CHUCTEMa pPELICHHM
JMHEMHOT0 OJTHOPOAHOTO AU PepeHInaIbHOr0 ypaBHEHUS 2 MOPSIKA.

16. Meton BapualMy MOCTOSIHHBIX JJISi PEIICHUS JUHEHMHOrO HEOJHOPOIHOIO

muddepeHnnanTsHOTO YpaBHEHHS 2 TIOPSJIKA.



17. Teopema o0 cTpyKkType OOIIEro pEUIeHUs JUHEWHOrO0 HEOAHOPOIHOTO
g epeHrnaIbHOro ypaBHEHUS 2 MOPSIKA.
18. Jluneitnbie omgHOpoaHBIE AuUDQepeHInanbHbIE ypaBHEHUS 2 MOPSAIKA C

IMOCTOAHHBIMH KO3(1)(1)I/IHI/IGHT8,MI/I: OIIpCACICHUC, MCTOJAbI UX PCIICHUA.



