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1. HEJIX OCBOEHMUS JUCLHUIIJTIMHBI

HGHHMI/I OCBOCHUA JUCHMUIIINHBI «AH CPCHIIMAJIbHBIC ABHCHUSA»

ABIISIOTCS:

- TNpUMEHEHHE 3HaHUHM (QyHIAMEHTAIbHON MaTeMaTHK! U €CTECTBEHHOHAYUHBIX IMCLIUILINH IPU PELLICHUN
3a/1a4 B 00JIACTH €CTECTBEHHBIX HAYK U MH)KEHEPHOM MPaKTUKE;

- (opmupoBaHUe 3HAHUN IO OOBIKHOBEHHBIM TU(PEepEeHIIHATHHBIM YPaBHEHUSAM, HEOOXOIUMBIX
JUIS pelIeHus 3aay, BOSHUKAIOUINX B MPAKTHUECKOM JesITeIbHOCTH;

Pa3BUTHEC KaK AHAJIUTUICCKOT'O, TAK U TCOMCTPUICCKOT'O MBIIIJICHUS

pa3BUTHE JOIMYECKOT'O MBIIICHHUS] U MATEMaTHYECKOW KYJIbTYpPHI;

O606HICHI/IC " pa3BUTHUC OCHOBHBIX MOHATHH MaTeMaTHYECKOTO aHaJIN3a.

[Ipu 3TOM 3a0auamu TUCUUTUINHBI SBISIOTCS:

BLIpa6OTaTL IMPaKTUYCCKUC HAaBbIKKM B PCIICHUM KW HCCICIAOBAHHUH I[I/I(b(i)epeHI_[I/IaHBHLIX
ypaBHeHI/II\/JI OIMUCBIBAIONINX 3BOJIOMUOHHLBIC TPOUECCHI B PA3JIMYHBIX 00J1aCcTSIX €CTECTBO3HAHMS.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

2.1. Jucummmaa «luddepeHnmanbaple YypaBHEHUS» OTHOCUTCS K 9acTd, (OpMHUPYEMOit
y4acTHUKaMU 0Opa3oBaTelbHBIX OTHOIIEHUH broka 1. JlucuumiuHel (MOIYNH), UIMEET TECHYIO
CBSI3b C APYTUMU JUCIUTUIMHAMEI

2.2. B rTabnuie TpHUBEACHbI MPEANISCTBYIONIME W  TOCISAYIOUIUE JUCHUILIUHBI,
HamnpaBJIeHHbIC HAa (OPMUPOBAHWE KOMIECTCHIIMHA JIUCIHMILIMHBI B COOTBETCTBUU C MATPUIICH
koMmnerennui OI1.

IIpenmecTByiomue 1 nocjaeaywuue JMCUUNIHHDI,
HAaNpaBJeHHbIe HA (POPMHUPOBAHUE KOMIIETEH NI

Ne

y [IpeamecTByromMe TUCUUTIITNHBI [Tocnenyromye qUCHUTIIIUHBI
II/11

| MaremaTuyecKkuii aHAJIN3 Teopus ciayyailHbIX IPOLECCOB

2. MareMaTHYECKOE MOJICITHPOBAHHE




[Inanupyemsie

3. INIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUSA

pE3YyJIbTaTbl  OCBOCHUA

00pa3oBaTeNnbHOM

nporpamMbl  (OIT) —

KOMIICTCHIIU U o6yqa}oumxc;{ ONIPCACIIAOTCA Tpe6OBaHI/I${MI/I CTaHJapTa II0 HaIpaBJICHUIO

noarotoBku 01.03.04 «Ilpuknannas matreMaTHka» U (POPMHUPYIOTCS B COOTBETCTBHM C MaTpULIEH

komnerennuit OI1

No Homep/ HaumenoBanue HNHaukaTop 10CTHKEHUS] KOMIIeTeH UM
/i HHJIEKC KOMIIeTEeHITUHN
KOMIIETeHI[HU (nsm ee 4yacTH)
1 2 3 4
OIIK-1 Crioco6en npumensits 3Hanust | OITK-1.1 Crioco6eH mocie0BaTenbHo U
2. (byHIaMEeHTaIBHON JIOTUYECKH ITPAaBWJIBHO H3J1araTb OCHOBHBIE
MaTEeMATHKHA u pa3acibl BEICIIEW MaTEMATUKU U €CTCCTBCHHO
€CTECTBEHHOHAYYHBIX — Hay4HbIX }_'[I/I(ELII/IHJ'H/IH, CUCTCMATU3NPOBATH
JWCIMIUIMH  TIPH  PElleHNN TCOPCTUYCCKNU MATCpHUaJl.
OIIK-1.2 AprymeHTHpYET, OCYIIECTBIISET
3a1a4 B obnactu
BLI60p TCOPETUYCCKOTO U MPAKTUYCCKOI'O
eCTecheHHI:,IX HayK 1 MaTepuana pa3ienoB (pyHaaMeHTAIbHOW HAYKH
HEDKCHCPHOU IIPAKTHKE IIPU BBIMTIOJIHCHUU HAYYHBIX U IMTPAKTHYCCKUX

HCCJICIOBaHUH.

OIIK-1.3 Cnoco6eH BBISBISATHL METOIBI U
paszesbl BhICIIEH MAaTEMAaTHKH U €CTECTBEHHO
— HAYYHBIX JUCHHUILIMH B IPAKTHUCCKOM
pean3anuu NOCTPOCHHSI MaTEMATHYECKUX
MOJeNIel pa3anYHON HAaPaBJIEHHOCTH




4. CTPYKTYPA U COAEP KAHUE JUCIIUITJIMHbI

4.1. OFbEM JUCHUNJIMHBI U BUJbl YYEBHOU PABOThHI

Bup y4eOHoii padoThI Bcero yacos CemecTpsl
Ne 4
4yacos
1 2 3
AyauTopHasi KOHTaAaKTHasi padoTa (Bcero) 72 72

B ToMm uucie:

Jlexmmm (J1) 36 36
[Tpaxtrueckue 3ausatus (I13), Cemunaps (C) 36 36
KonrakTHas BHeayauTopHas padora. B tom 2 2
qyucje
WuauBuayanbHbIE U TPYNTOBBIE KOHCYIbTAIIMH 2 2
CamocrosiTeibHas padoTa o0yuyaroumerocst 70 70
(CPO) (Bcero)
Pacuemno-epaghuueckue pabomuor (PI'P) 20 20
Tloocomoska k 3ansmusm (113) 20 20
Iloocomoska Kk mecmo8omy KOHMPOIO 20 20
Ilooecomoeka Kk KOLIOKEUyMY 10 10
IIpomexyTounas Ox3ameH (J) C) 6]
aTTecTamnus
’K3aMeH (D) 36 36
B TOM YHCJIE:
[Tpuewm 5k3., yac. 0,5 0,5
Koncynbranus, gac. 2 2
CPO, uac. 33,5 33,5
HUTOI'O: O6mas 4acos 180 180
TPY/10€MKOCTh
3ad4. ell. 5 5




4.2. COAEP KAHUE JUCHUIIJINHBI
4.2.1. Pazgennl (TeMbl) AUCHUILINHBI, BUABI Y4eOHOI J1esiTeIbHOCTH U (OPMBbI KOHTPOJIA

Buabl yueOHoii 1eATeJILHOCTH,

DopMbl

e BKJIKOYasl CAMOCTOSATEIbHYIO Tekymeii u

u/ HanmenoBanue pa3zjiena paboTy o0yuaromuxcs HpoMesKyTOU
JUCHUTIIINHBI (B yacax) .
n HOM
JI JIP | I3 | CPO | Bcero | arrecranuu
1 2 3 4 5 6 7 8

Cemectp 4

1. | AuddepenuuaibHbie 8 8 20 36 Konnoksuym,
YPABHEHHUS MEPBOI0 MOPSAKA. KOHTPOJIbHAS

pabota
TECTOBBII
KOHTPOJIb.

2. | AnddepennuanbHubie 8 8 20 36 KonnokBuywm,
YPaBHEHHS BHICHINX Kontpoinbhas
MOPAIKOB. pabora,

TECTOBBII
KOHTpPOJIb

3. | JIuneiinbie 6 6 10 22 | KonnokBuyMm,
nuddepennuanbHbIE KonTponbhas
YPaBHEHUSI BTOPOI0 MOPSAKA. pabora,

TECTOBBIN
KOHTPOJIb

4. | Cucrembl 8 8 10 26 KonTposbHbI
Au(ppepeHuAIbLHBIX € BOIIPOCHI,
YPaBHEHHUIA. KonTponbhas

pabora,
TECTOBBIN
KOHTPOJIb

5. | YeToituuMBOCTh pemieHui 6 6 10 22 | KomnokBuyw,
auppepeHHAIbLHbIE Konrtponbnas
YPaBHEHHUsI. pabora,

TECTOBBII
KOHTPOJIb

6. | KonrtaktHas BHEAyAUTOpHAs 2 VHIUBUYaJlb

pabora HBIC U
TPYIIIOBbIE
KOHCYJIbTall
u

7. | IIpoMexxyTouHas aTTecTalus 36 JK3aMeH

HToro yacos B 4 cemecTpe: 36 36 70 180

Bcero yacos: 36 36 70 180




4.2.2. JleKIIHOHHBIH KYpC.

Ne
n/n

HaunmenoBan
ue pasaesa
U CIHUILINHDBI

HaumenoBanue
TeMbI JeKINHU

Conep:xaHue JeKIUA

Bcero
JacoB

1

2

3

4

Cem

ectp 4

Paszpnen 1.
Judpdpepenuu
aJIbHbIE
YPaBHEHHs
NepBoro
Nopsi/AKAa.

JAnddepennuanbu
ble YPaBHEHUs
NepBoro NopsiaKa.

OcHoBHBIE NMOHATHSA TeOpHH
aupdepeHInATbHBIX YPaBHEHH.
3amaua Komm I
Qg epeHInaIbLHOro ypaBHEHHS
nepBoro nopsaka. PopMyiHMpoBKa
TEOPEMBI CYILLECTBOBaHMS U
€IMHCTBEHHOCTH pEIICHHA 3aladu
Komm.

Anddepennuanbubie ypaBHeHUs
NepBoro NOps/IKA: C
pa3sfCIAIOIIMMACA ~ TIEPEMEHHBIMH,
OJIHOPOAHBIE M MPUBOJALIUECT K
OHOPOJHBIM.

JIuHeiliHbIe ypaBHEHUS IIEPBOro
nops/ika, ypasHenue bepuy.iu.
VYpaBHeHU B IIOJHBIX
nuddepenmmanax.

IIpudnauikeHHOEe HHTErPUPOBAHHME
aupPepeHIUAIBHBIX  YPABHEHHMH
NepBoro NnopsiAKa MeTOoA0M
H30KJIUH.

Paszpnen 2.
Judpdpepenuu
aJIbHbIE
YPaBHEHHS
BBICIIIUX
MOPA/IKOB.

JAnddepennuanbu
ble YPaBHEHUs
BBICHIUX MOPAIKOB.

Anddepennuaibubie ypaBHeHUs
BBICIIMX NMOpPsAAKoB. 3agaya Komm.
dopMyJIHUpOBKA TEOPEMBI
CYILLIECTBOBaHUSI W €IUHCTBEHHOCTH
pemenust 3amaun Kommu. OOmiee wu
gacTHoe  pemeHus. OOmmidi U
YaCTHBIM MHTETPaJbl.
Judpdepennuaibabie  ypaBHEHUd,
AOMyCKaIOLIHe NOHMKEHHE
MOPAIKA.

Jlunerinbrit nudepeHanbHbINT
OIepaTrop, €ro CBOWCTBA. JIMHeWHOoe
OJIHOPOJTHOE nuddepeHnrantbHoe
ypaBHEHUE, CBOMCTBA €r0 pEeUICHUN.
JIuneliHO-3aBUCHMBIE UM JIMHEHHO-
HE3aBHCHMBIE CHCTEMbI (DYHKIHUH.
HeoOxomumoe ycioBue JMHEWHOU
3aBHCHMOCTH CHCTEMBbI (DYHKIIHIA.
VYcnoBue JIMHEHHONW HE3aBUCUMOCTHU
pelIeHu JIMHEWHOrO0 OJHOPOIHOIO
muddepeHIaTBEHOTO YpaBHEHHUS.
JIuneiiHoe OJIHOPOJTHOE




muddepeHImraIbLHOe YpaBHEHUE.

dyH1aMEeHTAIbHAS cucrema
PELICHHH. Crpykrypa  ofmero
peLIeHus.

Jluneitnoe = HeomHOopomHOe — aud.
ypaBHenue. Ctpykrypa  oOimero

pelieHus.
Meron Jlarpanxa BapHuanuu
IIPOU3BOJIBHBIX MOCTOSIHHBIX.
JInnelinble OIHOPOJHBIE
muddepeHaIbHble  YpaBHEHUS C
ITOCTOSIHHBIMH ko3¢ duLmeHTaMu
(cmyyaii IIPOCTBIX KOpHeH
XapaKTepUCTHUUECKOI0 YpPaBHEHU).
JInneinbie OZHOPOIHBIE
mubdepeHIMaNbHbIe  YpaBHEHUS C
MIOCTOSIHHBIMH K03 punreHTamMu
(cimyuait KpaTHBIX KOpHei
XapaKTepUCTUYECKOTO YPaBHEHHUS).
JInnelinbie HEOTHOPOJIHbIE
TuddepeHaIbHble  YpaBHEHUS C
ITOCTOSIHHBIMH KO3 UIIUEHTAMH.
Mertoa mogoopa.
3. | Pazngea 3. JIuHeiinble [IpeoOpa3oBanus  ypaBHEHHUH U | 6
JIuneinneie Au(pdepeHuaIbLH | CBOWCTBA UX PELICHUI
aupdepeHnna | bie ypaBHeHUA [locTpoeHne pelIeHHus JTUHEHHOTO
JIbHBIE BTOPOro NMOPSIAKA. | YPAaBHEHUS B BUJE CTEIEHHOIO psa.
YPABHEHUSA VYpaBHenue Diipu.
BTOpPOIo
NOPSAKA.
Pazgen 4. | CucreMsbl CucreMsl JIMHENHBIX mud. | 8
4. | Cucrembl audpdepenuuaibl | ypaBHeHUH. 3amayva Koy,
au(p¢epeHHa | bIX ypaBHEHHH. Pemenre ogHOPOAHOIO MAaTPUYHOTO
JIBHBIX YpaBHEHHSI.
YPaBHEHUI. NMnynecHas  matpuna. Pemenue
HEOJHOPOIHOTO MaTpUYHOTO
YPaBHEHHSI.
JIuneitnbie CHUCTEMBI .
YpaBHEHMI c MIOCTOSIHHBIMH
KodpurmeHTamu.
Paszpnen S. | YcroiiuuBocTh IlonsiTue ycroiuMBOCTH peleHus. | 6
5. | YCTOMYMBOCT | pelmieHui Y CTOWYHUBOCTh PEIICHUN JIMHEHMHBIX
b pewieHuil | fudpdepeHIHaNbH | OAHOPOIHBIX CUCTEM
Au(ppepeHHa | ble YPABHEHHUS. nuddepeHIaNbHbIX YPaBHEHUH.
JIbHBIE Kpurepnii YCTOMYHUBOCTH o
YPaBHeHHSI. MIEPBOMY MPUOIHIKEHUIO.
HUTOI'O gacos B 4 cemecTpe: 36
Bcero yacos: 36

4.2.3. JlabopaTopHblii npakTukyM. He npenmnonaraercs.




4.2.4. llpakTHyecKkue 3aHATUS

Ne
n/
n

Haumenosanun
e pasaena
JTUCIHUIIINHBI

HaunumeHnoBanue
NMPAKTHYECKOTr0 3aHATHS

Conepma}me MNPaKTHIE€CKOIo
3aHATHUSA

Bcero
yaco

1

2

3

4

Cemectp 4

1.

Pa3gen 1.
JAudppepenuu
aJIbHbIE
YPaBHEHUs
NepBoro
NopsiAKa.

JAudppepennuaibHbie
YPaBHEHUs 1epBoro
NMOpAIKA.

OcHOBHBIC NOHATHA TEOPHH
auQpdepeHunaIbHBIX
ypaBHeHuii. 3agauya Komm s
muQpepeHIaIbLHOTO
YPaBHEHHs IIEPBOTO IMOpsAKa.
dopMynHMpoBKa TEOPEMBI
CYILLECTBOBaHMs "
€IMHCTBEHHOCTH pelieHus
3a7a4u Komn.
JuddepenunanbHbIe
YPABHEHHs IEPBOIo NMOpsiaKa:
C pa3IeIAOIMUMUCS
IIEPEMEHHBIMH, OJHOPOAHBIE U
MIPUBOSALINECS K OJJHOPOIHBIM.
JIuneiinbie YPaBHEHUs
NepBOro Nopsiika, ypaBHeHUe
bepnyniamn. YpaBHeHust B
MOJHBIX JuQQepeHmraiax.
[MpudanxkenHoe
HHTEerPUPOBaHME
ngdepeHIHATBLHBIX
YPAaBHEHHUIl NepBOro MopsiiKa
METO0M H30KJIHH.

Pa3zpen 2.
JAudpdpepenun
aJIbHbIE
YPaBHEHU
BBICIINX
NOPAIKOB.

JAnd¢epennuanbabie
YPaBHEHUs BbICIIUX
NOPSIKOB.

JAnd¢epennuanbHbie
YPaBHeHUs!

nopsiakoB. 3agaya Komm.
®opMynMpoBKa TEOPEMBI
CYILIECTBOBaHUS u
€IMHCTBEHHOCTH perieHus
3amaun Komm. OOmee u
gacTHoe pemeHus. OOmmit u
YaCTHBIN WUHTErpabl.
JuddepenunaibHbie

YPABHEHHUH, AOMYCKAKIIHNE
NMOHUKEHHUEe nopsiAKa.
Jlunetinbiit muddepeHIuanbHbIN
oreparop, ero CBONCTBA.
JIuneiinoe OJIHOPOJTHOE
g depeHIaIbHoe ypaBHEHHE,
CBOWCTBA €r0 PEIICHUIA.

JInHEHO-3aBUCHUMBbIE u

BBICHIHNX




JUHEHNHO-HE3aBUCHUMBEIE

CUCTEMBI GbyHKIUH.
Heo6xonumoe yCIIOBUE
JIMHEWHOM 3aBUCHMOCTH
cucTeMbl (YHKIUH.

Ycnosue JIMHENHON
HE3aBHUCUMOCTH peleHui
JIMHENHOT O OZHOPOHOI'O
nudhepeHIanTbsHOTO
YpaBHEHHUSA. JIuneitnoe
OJIHOPOJIHOE
muddepeHIanbHOEe ypaBHEHUE.
dyHIaMeHTalbHasA cucrema
pemenuii. CtpykTypa 001I€ro
pelLeHus. JIuneiinoe

HEOAHOPOAHOE Aud. YpaBHECHHE.
CrtpykTypa oOIIero perieHus.
Meron Jlarpawxka Bapuanuu
MIPOU3BOJIBHBIX MTOCTOSTHHBIX.
JInaeHbIe OJHOPOIHBIE
g depeHIaIbHble ypaBHEHUS
C MTOCTOSTHHBIMHA
Ko punreHTamMu (cmyyaii
MIPOCTBIX KOpHEHN
XapaKTepUCTHUYECKOTO
ypaBHEHU). JIuneitnbie
OJTHOPO/IHBIE

Qg depeHIanbHbple ypaBHEHUS
C MOCTOSTHHBIMU
ko3P punreHTamMu (cmyuait
KpaTHBIX KOpHeH
XapaKTePUCTHYECKOTO
YpaBHEHHUS). Jluneiinbie
HEOJTHOPOHBIC
nuddepeHanbHble YpaBHEHUS
C HIOCTOSIHHBIMU
koa(umeHTamu. Mertox
moadopa.

Paznen 3.
JIuHelHbIE
appepennua
JbHbIE
YPaBHEHUS
BTOPOIo
nopsiaka.

JInneinble
aupepeHUAIbHbIE
YPaBHEHUA BTOpPOIo
NOpAAKA.

3.1.
YpaBHEHUU H©
peLIeHni

3.2. Iloctpoenue  permieHus
JTUHEHHOTO ypaBHEHHUS B BUIE
CTENEHHOTO psijia.
3.3.¥YpaBHeHue Diipu.

[Tpeobpa3zoBanus
CBOWCTBA HX

Paznen 4.
Cucrembl

g depenuua
JIbHBIX
YPaBHEHHI.

Cucrembl
Au(ppepeHuaIbLHBIX
YPaBHEHHI.

CucreMpl  JIMHCHHBIX
ypaBHeHui. 3agada Komm.
Pemrenue OJHOPOJHOTO
MaTpUYHOTO YPaBHEHHUS.
NmnynecHas matpuna. Pemmenne
HEOJHOPOJHOI'O MaTpUYHOIO
ypaBHeHUs. JIMHEHHBIC CUCTEMBI

.

10




. YpaBHEHUI c
MMOCTOSTHHBIMH
KodpuImeHTamMu.
5. | Pasgen 5. | YcroituuBocts  pemienuid | [lonarue YCTOMYUBOCTH 6
YcroitunBocr | nuddepeHunanbHbIe pelieHus. Y cTonunBOCTh
b  pellleHuil | ypaBHEHMS. pelIeHui JIMHEMHBIX
auddepeHuna OJHOPOIHBIX CHUCTEM
JIbHbIE nuddepeHIaTbHBIX
YPaBHEHUsI. YPaBHEHUM. Kpurepuii
YCTOMYMBOCTH 1O  IEPBOMY
PUOJIHIKCHHUIO.
HUTOI'O yacos B 4 cemecTpe: 36
Bcero yacos: 36

4.3. CAMOCTOATEJIBHAA PABOTA OBYYAIOIIEI'OCHA

Ne HaumenoBanue pa3jaeia
pasi Buan: CPO Bcero uacos
n/n AUCIHHUIJIMHBI
1 2 3 4
Cemectp 4
1. | AnpdepenuunaibHbie 1.1. | IloaroroBka K 3aHATHSAM 4
YPaBHeHHS MIePBOro NMOPSIKA. (I13).
1.2 [Toaroroska k 4
KOJUIOKBHUYMY.
1.3 [ToaroroBka K 3aHATUAM 6
(I13).
14 IToaroroBka K 3aHATHAM 6
(I13).
[Toaroroska k
KOJJIOKBUYMY.
IToaroroBka k
TECTUPOBAHUIO
2. | AudppepeHunajbHbIe 2.1. | IloaroroBka K 3aHATHUSIM 4
YPABHEHMS BBICIIHMX IOPSIAKOB. (I13).
2.2 IToaroroBka k 4
KOJUIOKBUYMY.

11




23

IloaroroBska K 3aHATUIM

(I13).

24

IloaroroBska K 3aHATUIM
(I13).

IToaroroBka x
KOJIJIOKBI/IYMy.

IloaroroBka K
TECTUPOBAHUIO

JIuHeiiHbIC
nuddepennuanbHbIE
YPaBHEHUSI BTOPOT0 MOPSAKA.

3.1.

IloaroroBska K 3aHATUIM
(I13).

3.2

IloaroroBka K
KOJIJIOKBUYMY.

33

IloaroroBka K 3aHATUIM
(I13).

IloaroroBka k
TECTUPOBAHUIO

Cucrembl 1 pepeHuaIBHBIX
YPaBHEHHUI1.

4.1.

HOI[I"OTOBKa K 3aHATUAM
(113).

4.2

IloaroroBka k
KOJUIOKBUYMY.

4.3

HOI[]"OTOBKB. K 3aHATUAM
(113).

4.4

IloaroroBska K 3aHATUIM
(I13).

ITonroroBka k
KOJIJIOKBUYMY.

IloaroroBka K
TECTUPOBAHUIO

YcrounBoCTD peleHuin

5.1

IloaroroBka K 3aHATUIM




auddepeHunanbHbIC (I13).
YPaBHEHHUSsI.
52 IToaroroska k 4
KOJUIOKBHUYMY.
53 IToaroroBka K 3aHATHASIM 2
(I13).
IToaroroBka k
TECTUPOBAHUIO
HNUTOI'O yacos B 4 cemecTpe: 70
Bcero yacos: 70

S. ITEPEYEHb YYEBHO-METOJAHYECKOI'O OBECIIEYEHUA JJIsA
CAMOCTOATEJBHOU PABOTBHI OBYYAIOIIUXCHA ITO AUCHUIIJINHE

5.1. Metoanyeckue yKa3aHHus J1Jisl IOATOTOBKHU 00y4aloIMXcs K JEKIIHOHHBIM 3aHATHAM

Jlex1uu cOCTaBJISIOT OCHOBY TEOPETUUYECKOTO0 OOYUYEHHS U JAI0T CUCTEMaTH3MPOBAHHBIE
OCHOBBI Hay4YHBIX 3HAaHUH MO AUCLMILIMHE, PACKPHIBAIOT COCTOSIHME M MEPCIEKTUBBI Pa3BUTHS
COOTBETCTBYIOIIECH OOJACTH HayKH, KOHIICHTPUPYIOT BHHMaHHE OOydaroluxcs Ha Haubolee
CJIOXKHBIX U Y3JIOBBIX BONPOCAX, CTUMYJIUPYIOT UX aKTUBHYIO IIO3HABATEJIbHYIO JEATEIbHOCTh U
CrocoOCTBYIOT (HOPMUPOBAHHIO TBOPUECKOT'O MBIIIJICHHUS.

BenymmM MeToqoM B JIEKIIMHM BBICTYIIAET YCTHOE H3JIOKEHHE Y4eOHOro Marepuana,
COTMPOBOKIAIOIIEECS UCIOb30BaHNE MYJIBTUMEINA aNllapaTyphl.

Jlexius siBNsieTCss UCXOAHOU (hOPMOI BCero yueOHOro mpoiecca, UrpacT HampaBsSIoNIyo
U OpPraHM3YIOIIYI0 POJb B CAMOCTOSITEILHOM M3Y4YEHHH MpeAamera. BakHeiias poib JEKIUU
3aKJIIOYAETCs B JINYHOM BO3JEHCTBUM JIEKTOPA HA ayJUTOPHIO.

OcHoBHas AUJAKTUYECKas Lelb JIGKIUU - 00ecledeHre OPUEHTUPOBOYHONW OCHOBBI JJIS
JanbHEeHIero ycBoeHuss ydeOHoro warepuana. llocTpoeHue JeKuuii MO0  JUCHUIUIMHE
«Iuddepennmanbupie ypaBHEHHS» OCYLIECTBISETCS  HAa OCHOBE MPHUHIIUIIOB HAayYHOCTH
(mpeanonaraeT BOCIUTAHUE AMAJIEKTUYECKOTO MOAXO0/AA K MU3yYaeMbIM IIPEIMETaM U SIBJICHUSIM,
JUAJIEKTUYECKOTO MBIILICHUS, (HOpMHUpPOBaHHE MPABUIBHBIX MPEICTABICHUHN, HAYUYHbIX MOHATUN
Y YMEHUS TOUYHO BBIPA3UTh UX B ONPEICICHUIX U TEPMUHAX, IPUHATHIX B HAYKE)

Ha nekuusix packpbIBaloTCS OCHOBHBIE TEOPETUYECKUE ACTEKThI, MPUBOISATCS MPUMEPHI
peanu3alyy Ha MPaKTHKE, OCBEIACTCS JOCTUTHYTHIM ypOBeHb (hopManu3anuu IesTeIbHOCTH 110
aBTOMAaTH3AI|H MIPOLIECCOB.

Crieruduueckoil 4yepTol M3ydeHHs] JAHHOTO Kypca SBISAETCS TO, YTO INMPHOOpETeHHe
YMEHHM M HaBBIKOB pabOThl HEBO3MOXKHO 0€3 CHCTEeMAaTHYeCKOW TPEHHPOBKH, KOTOpas
OCYLIECTBIISIETCS HA MPAKTUYECKUX 3AHITUAX.

OcHOBHOE BHHMMAaHHE B JIEKIIMM COCPEIOTauYMBaETCs Ha TIJIyOOKOM, BCECTOPOHHEM
PAaCKpBITUH TJIABHBIX, Y3JI0BBIX, HauOoOJee TPYIHBIX BOIPOCOB TEMBI. Y>K€ Ha HaYaJIbHOM JTare
MOJTOTOBKH JIEKIIUH PEIIaeTCs BOIPOC O COOTHOLIEHUH MaTepHalIOB YUeOHUKA U JICKIUH.

Jist Toro 4TOOBI JEKIUS I oOydaromierocst Oblla MPOMYKTUBHOM, K HEH HaIo
roToBUThCS. [10ArOTOBKA K JIEKIIMH 3aKJII0YAETCS B CIETYIOIIEM:

- Y3HATh TEMY JICKINH (IO TEMAaTHYECKOMY TUIaHy, 10 HH(pOpMaIuu JeKTopa),
- MPOYMTATh YUCOHBIA MaTepra Mo y9eOHUKY U yIeOHBIM TTOCOOHUSM,
- YSICHUTh MECTO M3y4aeMoOi TeMbI B CBOEH MpoecCHOHaTbHON MOATOTOBKE,
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- BBITUCATh OCHOBHBIC TEPMUHBI,
- OTBETHUTH HAa KOHTPOJIBHBIE BOIIPOCHI 110 TEME JICKIINH,

- YSICHUTb, KaKue Y4eOHbIE 2JIEMEHTHI OCTAIHUCh HESCHBIMH,

- 3aMKCcaTh BONPOCHI, KOTOPBIE MOKHO 33/1aTh JICKTOPY Ha JICKITHH.

B xone NeKIMOHHBIX 3aHATUN OOyYaroUIMiicss MTOMDKEH BECTH KOHCIEKTHPOBAHUE
ydyeObHoro Marepuaina. OOpamiath BHUMaHHWE Ha KaTreropuu, (HOPMYJIUPOBKHU, PACKPHIBAIOIIHE
COJIep’)KaHHWE TeX WM HMHBIX SBICHUH M TMPOLIECCOB, HAyYHbIE BBIBOABI M MPAKTUYECKHE
PEKOMEHIANNHU, TOJIOKUTEIBHBIA OMBIT B OPATOPCKOM HCKycCTBe. JKelaTeJbHO OCTAaBHUTH B
pabounx KOHCIIEKTaX MOJs, HA KOTOPBIX JENIaTh MOMETKH U3 PEKOMEHIIOBAHHOW JIUTEPATYPHI,
JOTIONTHSIONIME MaTepuall TPOCIYIIaHHOW JIeKIMH, a TakXKe IOJYEepPKUBAIOIINE O0COOYIO
BaXHOCTh T€X WJIM MHBIX TEOPETUUYECKUX MOJOXKEHHUH. 3aaBaTh MPENoAaBaTe0 YTOUHSIOUINE
BOTIPOCHI C TICJIBIO YSICHEHUS TEOPETUICCKUX MTOJIOKCHHM, PA3pEIICHHS CIIOPHBIX CUTYAITHH.

Yka3aHus 10 KOHCIIEKTUPOBAHUIO JICKLIAMN:

- HC HYXHO CTapaTbCsa 3alucaTb BCCb MATCpUAJl, 03By‘IeHHBII>'I IMpernoaaBaTCJICM. Kak
IMpaBUJIO, JICKTOPOM JCJIIAOTCA AKIOCHTBI Ha KIOYCBBIX MOMCHTAX JICKIOUUW [JI Haydajla
KOHCIICKTUPOBAHUS;

- KOHCIICKTHPOBAHUC HCO6XO,I[I/IMO HayMHATh I10CJIE OIJIallIeHUEM TJIaBHOM MBICIH JICKTOPOM,
nepea HadyajioM €€ KOMMCHTHUPOBAHUA

- BBIJICJICHUE TJIABHBIX MBICIICH B KOHCIIEKTE JPYTHM IIBETOM I€]1ecO000pa3HO MPOU3BOAUTH
BHE JICKIIMH C IIEJIbI0 COKPAIICHUS BPEMEHHU Ha KOHCIIEKTUPOBAHUE HA CAMOM JICKIUU;

- IPUMEHEHNE COKPAILEHNH TPUBETCTBYETCS,
- HY’KHO M30eraTh JUIMHHBIX U CJIIOKHBIX PACCYKICHHIA;

- HOCJIOBHOC KOHCIICKTUPOBAHUC OTHUMACT MHOI'0 BpPCMCHU, IIO3TOMY HCOGXOIII/IMO
oIrycKaTh (ppa3bl, IMEIOINE BTOPOCTEIICHHOE 3HAUCHHE;

- €CJIM B JICKIUH BCTPCHAIOTCSA HEU3BCCTHBIC TCPMHHBI, TYy4lIC BCCTO OTMCTUTH Ha IMOJIAX
X CYLIECTBOBaHME, OCTABUTh MECTO I MX MOSCHEHHUS M B KOHLE JIEKUMHU 3a1aTh
YTOYHSIIOIIUI BOIPOC JIEKTOPY.

KoHcniektupoBaHue U perieH3upOBaHue, TAKUM 00pa30M, ITO TIPOIECC BBIICICHUS OCHOBHBIX
MBICIIEH TEKCTa, €r0 OCMBICIICHUS 1 OLIEHKH CcojepKaleics B HeM nHpopmarvu. JJlaHHbIH
BUJ] Y4eOHOH paOOTHI SIBJISIETCS BUJOM WHIAMBUAYATBHON CAMOCTOSITEITEHOW PabOThI
oOyyJaromerocs.

5.2. MeToanueckue yKka3aHus JJisl MOATOTOBKH 00yYAIOHIUXCH K MPAKTHYECKUM 3aHATHAM

B nmpouecce noaroroBku U MNpPOBEACHUS IPAKTUUYECKUX 3aHATUN oOyuaroluecs
3aKpEeIUIAIOT TOJIy4YEeHHbIE paHee TEOpPeTUYECKHE 3HAHUs, MNPUOOPEeTaloT HAaBBIKU HX
MIPAKTUYECKOI0 MPUMEHEHUS, ONBIT PAllMOHAIIBHON OpraHu3alnuu y4eOHOll paboThl, TOTOBSTCS
K cJlaye dK3aMeHa.

HOCKOHBKy AKTHBHOCTH Ha  IPAKTHYCCKUX  3aHATHUAX  ABJLICTCA  MMPCAMCTOM

BHYTPHUCEMECTPOBOIO KOHTPOJIS €r0 NMPOJBUKEHUS B OCBOEHUM Kypca, IOATOTOBKA K TaKUM
3aHATHAM TpeOyeT OTBETCTBEHHOTO OTHOILICHMSL.
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IIpy moaroToBke K 3aHATHIO B IEPBYIO OYEPENb JIOJDKHBI HCIOJB30BAaTh MaTepHall
JeKUMH U COOTBETCTBYIOLIMX JIMTEPATYPHBIX HCTOYHUKOB. (CaMOKOHTpOJIb KayecTBa
MOATOTOBKHA K KaXKIOMY 3aHSTHIO OCYILECTBISIOT, NPOBEpss CBOM 3HAHUSA M OTBedYas Ha
BOIIPOCHI JUI CAMOIIPOBEPKH IO COOTBETCTBYIOILEH TEME.

BXOonHOM KOHTpPOJIIb  OCYIIECTBIISIETCS NPENOJABaTeIeM B BHIE IIPOBEPKU H
aKTyaJau3aluy 3HaHUH 00y4aroMXCsl 10 COOTBETCTBYIOIIEH TEME.

BbIXOHON KOHTPOJIb OCYIIECTBISAETCS MpENojaBaTeIeM MPOBEPKON KayecTBa U
IIOJTHOTHI BBITIOJTHCHUA 3aJaHHU .

[ToAroToBKY K NpPaKTHUECKOMY 3aHITHIO KaXKIbli 0OydYaromuiics AOKEH HadaTh C
O3HAKOMJICHHSI C IUTAHOM TIPAKTHYECKOTO 3aHATHSA, KOTOPBIH OTpa)KaeT CojAepiKaHue
npeIoxKeHHON TeMbl. TiiaTenbHOe TPOAYMBIBAHUE U M3YUYEHHE BOIPOCOB IJIaHA OCHOBBIBACTCS
Ha NpopabdOTKe TEKYIIEero Marepuana, a 3aTeM HU3ydeHHe oO0sA3aTeIbHOW U JONOJHUTENBbHOMN
JTUTEepaTyphl, PEKOMEHIOBAaHHON K JAaHHOU TeMe.

Bce HOBBIE TIOHATHS MO M3ydaeMOW TeMe HeOOXOAMMO BBIYYHTh HaM3YCTh W BHECTH B
riioccapuii, KOTOPBIN 11eecO00pa3HO BECTU ¢ CaMOro Hayasa u3y4deHus Kypca. PesynbraT Takoit
paboOTBl JTOMKEH TIPOSBUTHCS B CIIOCOOHOCTH OOY4YarOIIerocss CBOOOJHO OTBETUTh Ha
TEOPETUYECKHE BOMPOCHI, €r0 BBICTYIUICHUU U YYaCTUU B KOJUIEKTUBHOM OOCYXJIEHUU BOIIPOCOB
M3y4aeMOl TeMbI, TPABUIHLHOM BBHITIOJTHEHNUH MPAKTUUECKUX 33 JaHHA.

[Ipennaraercs cienyoiias OmopHasi cxema MOArOTOBKH K MPAKTUYECKUM 3aHATHUSM.

1. O3HakOMIIEHHE C TEMOW MPAKTHUYECKOro 3aHATHs. BbiieneHue riaBHOTO (OCHOBHOM
TEMBbI) U BTOPOCTENIEHHOTO (I10Ipa3elibl, YACTHBIE BOIIPOCHI TEMBI).

2. OcBoeHHNE TEOPETUUYECKOT0 MaTepuaja 1o TEME ¢ ONOpPOi Ha JEKIMOHHBIN MaTepual,
y4eOHUK U Apyrue yueOHble pecypchl. CaMOonmpoBepKa: MOCTaHOBKA BOMPOCOB, 3aTParvBarOIIUX
OCHOBHBIE TEPMHHBI, ONIPEJICIICHUS U TTOJIOKEHHS 110 TEME, U OTBETHI Ha HUX.

3. BeimonHenue npakTuyeckoro 3ananHusi. OOHapyXeHHE OCHOBHBIX TPYIHOCTEH, UX
pelIeHHe C TMOMOIIBIO JIOTIOJIHUTEIBHBIX HMHTEIUICKTYAIBHBIX YCWIMHA W/WINA TOJIKIIOYCHUS
JOTIOTHUTEIBHBIX UCTOYHUKOB HH(OpMAIIUH.

4. Perienue TUTIOBBIX 33JJaHUN pacueTHO-TpaprUECcKOi pabOTHI.

OyHKINU TPAKTUYECKOTO 3aHATHUSA:

- yueOHas (yriyOyieHHWe, KOHKpETH3alusl, CUCTEeMATH3aIMI0 3HAHWM, YCBOCHHBIX BO
BpeMsI 3aHSATUH U B IIPOIIECCE CAMOCTOSTEILHOM MOJTOTOBKH K CEMUHAPY );

- pasBuBaromas (pa3BUTHE JIOTHYECKOTO MBIIUICHHUS YYalIMXCsl OOydaromuxcs,
npuoOpeTeHne UMM yMEHMH paboTaTh C pa3NUYHBIMU JIUTEPATYPHBIMH HCTOYHUKAMH,
¢dbopmMHpoBaHrE YMEHHI U HABBIKOB aHAIN3a (DaKTOB, SIBJICHU, TPOOIEM H T.1.);

- BOCIUTATCIIbHAsA (BOCHI/ITaHI/IC OTBCTCTBCHHOCTH, pa60TOCHOCO6HOCTI/I, BOCIIUTAHHUC
KYJITYpBI OOIIEHUS W MBIIUICHHS, TIPUBUTHE UHTEpPeca K U3yYCHHIO TIpeaMera, popMHUpOBaHUE
HOTpe6HOCTI/I panuoHaJIM3allnun )41 y‘IGGHO-HOSHaBaTCHLHOﬁ ACATCIIBHOCTH W OpraHu3aliu
JIocyTa)

- JMArHOCTUYECKas -KOPPEKIMOHHYI0O M KOHTPOJHMPYIONIYI0 (KOHTPOJIb 3a KaueCTBOM

YCBOEGHHS OOYYaIOIIMMUCS Y4eOHOTO MaTepuana, BBISIBICHHE MPOOENOB B €r0 YCBOGHHUU M UX
MIPEOIOJICHHUS)
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- OpraHusanus CaMOCTOATEIbHOM pa6OTLI o6yqa}0m1/1xc;1 COACPIKUT 00BsICHEHHUE
CoACpKaHnd 3aJadyv, MCETOJUKH €TI0 BBINIOJIHCHHUA, KPATKYI0 AHHOTAIMIO PECKOMCHIOBAHHBIX
HCTOYHUKOB I/IH(I)OpMaI_II/II/I, MPEIJIOKCHUA 110 BBIITIOJIHCHUTIO THAWBUAYAJIbHBIX BaﬂaHI/If/’I.

5.3. MeToanueckne yKa3aHus 10 CAMOCTOSATEJIbHOI padoTe 00y4arommuxcst

CamocrostenpHass  paboTra  OOy4alOIIUXCs  OpEAroiaraeT  pasiudHble  (HOPMBI
WHAUBUAYAIbHON y4eOHOW NIeATeIbHOCTH: KOHCIEKTHPOBAHHE HAyYHOW IUTEepaTyphl, cOop H
aHanM3 mpakTudeckoro marepuana B CMU, mpoekTupoBaHHe, BBIOJHEHHUE TEMAaTHYECKUX H
TBOpUYECKUX 3alaHuil U mp. Beibop popm u BHIOB caMOCTOATENbHONW pabOTHI ONMpeAemnsieTcs
WHAUBUIYAIBHO-IMYHOCTHBIM ~TIOJXOJAOM K OOYYCHHIO COBMECTHO IMPENoJaBaTeieM W
00yJaromuMcs.

5.3.1. MeToauueckue yKa3aHus 1o NoJAroToBKe K KOJUIOKBUYMY.

[TonroroBka K KOJUIOKBUYMY HauyHMHAETCs ¢ KOHCYJIbTAIMH MIPENOJaBaTes, Ha KOTOPOH
OH Pa3bSCHSET PA3BEPHYTYIO TEMATUKY MPOOIEMbI, pPEKOMEHIYET JINTEPATYPY JJIs U3YUCHUS U
00BSACHSET U 00BACHAET IPOLEAYPY IPOBEACHHS KOJUIOKBUYMY.

[ToaroroBka BKJIFOYAET B ceOs M3YUCHHE KOHCIIEKTA JICKITHI, PEKOMEHIOBAaHHOU
JUTEpaTypsl U (MO0 yKa3aHUIO MPernogaBaTesis) KOHCIIEKTHPOBaHNE BaKHEUIITNX UCTOYHUKOB.

KomnokBuym npoBoautcst B hopMe WHANBUIYAITBHON OeCeIbl ¢ KaXIbIM 00yUYaronIuMCs
nim 6ecenbl B HEOOMbIUX rpymmax (3-5 yenoek). OOBIYHO NPENoaBaTelb 3a/1aeT HECKOJIBKO
KPaTKUX KOHKPETHBIX BOTIPOCOB, TTO3BOJISIONINX BBIICHUTEH CTETICHb JJOOPOCOBECTHOCTH PAOOTHI
C JIUTEePaTypO, KOHTPOJUPYET KOHCTIEKT. J[amee Gosee moapoOHO 00Cyx)aaeTcs Kakas-mdo
CTOpOHA MPOOJIEMBI, YTO MO3BOJISIET OIICHUTH YPOBEHBb TOHUMaHUs1. OOyJaroImuMes JaeTcs
BO3MO>XHOCTh BBICKa3aTh CBO€ MHEHUE, TOUKY 3pEHUS, KPUTHUKY O OMPEIEICHHBIM BOIIPOCAM.
[Tpu BBICKa3BIBaHUU TPEOYETCS apryMEHTHPOBAHHOCTH M1 00OCHOBAHHOCTH COOCTBEHHBIX
OIICHOK.

5.3.2. MeToauuyecKkue yKa3aHus 10 MOJATOTOBKE K TeCTOBOMY KOHTPOJIIO.

TecTel — 3TO BONPOCHI WU 3aJaHUsA, INPELYyCMATPUBAIOLIUE KOHKPETHBIN, KPaTKUU,
YETKUH OTBET Ha UMEIOIIHNECS STAJIOHBI OTBETOB.

[Tpu camOCTOATENFHON OATOTOBKE K TECTHPOBAHUIO 00yUaroMeMycst HE0OOX0AUMO:

a) TOTOBSICh K TECTHPOBaHUIO, TpopadoraiiTe WHHOPMAIMOHHBIA MaTepuag 1o
mucuuruiiee. [IpokoHCynpTHpYHTECh C TpemnojaBaTeleM [0 BONPOCY BbIOOpa y4yeOHOMH
JUTEpaTypHI;

0) YeTKO BBUICHUTE BCE YCJOBUS TECTUPOBAHMS 3apaHee. Bbl MOKHBI 3HATH, CKOJBKO
TECTOB OyAET MPEeasIo’KEeHO, CKOJIbKO BPEMEHHM OTBOAMUTCA Ha TECTUPOBAHUE, KAaKOBa CHUCTEMa
OLICHKH pe3yJIbTaToOB U T.1.

B) MmpucTynas K paboTe ¢ TecTaMH, BHUMATEJIbHO M [0 KOHI]A IPOYTUTE BONPOC U
npejyiaraeMble BapuaHThl OTBETOB. BpiOepure mpaBuiibHBIE (MX MOXET ObITh HECKOJIbKO). Ha
OTJIEJIbHOM JIMCTKE OTBETOB BBIMUIIUTE LHUQPYy Bompoca U OYKBbl COOTBETCTBYIOLIHE
MpaBUJILHBIM OTBETAM;

T') €CJIM BCTPETUJIM YPE3BbIYAHO TPYIHBIA BOIPOC, HE TPATHTE MHOTO BPEMEHH Ha HETO.
ITepexonute Kk ApyruM tectam. BepHutech K TpyIHOMY BOIIPOCY B KOHIIE.

1) 00s13aTEIHHO OCTABBTE BPEMS ISl IPOBEPKH OTBETOB, YTOOBI M30€KaTh MEXaHUUECKHUX
OLINOOK.

5.3.3 MeToauyeckne yKa3aHHs M0 BbINOJHEHHI) PACYETHO-TPaduuecKoii padboThl
PacuetHo-rpaduueckas pabora odopmisieTcs B pacledaTaHHOM WM PYKOIHUCHOM
BapuaHte. Homep BapuanTta BbIOHMpaeTcs 1o NOpsiAKOBOMY HOMepY ciucka oOyuatonuxcs. PI'P ¢

JpyTUM HOMEPOM BapuaHTa HE 3a4MThiBalOTCA. PaboTa BBINOJHSETCS aKKypaTHO, B Cllydae
PYKOIHUCHOTO 0(hOPMIIEHUS UTEHUE €€ HE JOKHO BBI3BIBAThH 3aTPYTHEHHI.
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PI'P nmomxHa COCTOSTP M3 TUTYJBHOIO JIMCTa M OCHOBHOM uacTu. Jlomyckaercs
BKJIFOYCHHE B pPabOTy NPUIOXKECHHUM, COJAEpKAIIMX TaOJMUIbI, PUCYHKH, IIOJTyYEHHBIE Ha
KoMmmbpioTepe. Ha TUTyNbHOM NUCTe 00s3aTENbHO YKa3bIBae€TCS HAMMEHOBAHUE JTUCIUILIUHBI,
®UO obyuaromerocsi, rpymnmna, Bapuant 3amanusi, ®UO mnpenonaBarens. BwimomneHHas u
odopmieHHas paboTa JOJKHA OBITH MpeICTaBIeHa MpenoiaBaTeiio He o3aHee, yem 3a 10 qHeit

JI0 HavaJia CeCCHM.
B ocnoBHnoit wactu PI'P 1o penienus kaxaoi 3aauu JOMKHBI OBITh MPECTABICHBI
coOCTBEHHBIC JTaHHBIC: BAPHAHT 3aJIaHus, POPMYITUPOBKA 3a/IaHUS, YHCIICHHBIC 3HAUCHHSI,
COOTBETCTBYIOIIIME CBOEMY BapHaHTy. Jlanee qoMKHO OBITh MPECTABICHO PEIICHHE C
pacmudpoBKoit popMyIT U MOCTIeTOBATENFHOCTH NeiicTBU. Bee BEIUMCIIeHUs cHavyaa
MPEJICTABIISIOTCS B BUAE pacueTHBIX (OpMyII, 3aTeM B (POPMYIIbI MOACTABIISIOTCS YUCICHHBIE
3HAUEHMSI U 3aITUCHIBAETCSI OTBET C YKa3aHUEM €JIMHUILl U3MEPEHHH (0€3 MPOMEKYTOUHBIX
pacueToB). Bce BeIUMCIUTENBHBIE IPOLIEAYPHI CIAEAYET MPOU3BOAUTE C TOYHOCTHIO 70 0,01.
ITpome:kyTOUHAS aTTeCTALMS
ITo wrtoram cemecTpa mnpoBOAWTCSA dk3ameH. I[Ipu mNOATOTOBKE K claye 3K3amMeHa
PEKOMEHYETCS MOJIb30BATHCS MaTepUalaMu JICKUUHA U MTPAKTUYECKUX 3aHITUH, U MaTEpUaIaMH,
M3YYCHHBIMH B XOJI€ TEKYIIEH CAaMOCTOSTEIbHOM paOOTHI.
DK3aMeH NPOBOJUTCS B YCTHOU WIIM ITMCBEMEHHOH (opme.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Ne Ne Bcero
N Oo0pa3oBarteibHbIE
n/ | cemec Buabi yueOHoii padoThl 4acoB
n | 1pa TeXHOJIOTUH
1 2 3 4
1. 4 JAudppepennuaibubie ypaBHenus | JIekuus, npe3eHTanus ¢ 2
NepBoOro NopsiaKa. ucrnosb3oBanueM Power
Point, TexHoorus
POOJIEMHOTO 00yUYeHUs
2. 4 JAudppepennuanbubie ypaBHenus | Jlekuus, npe3eHTanus ¢ 2
BBICIIHX MOPSIAKOB. ucnosbp3oBanueM Power
Point, TexHosorus
poOJIEeMHOTO 00yUIEeHUS
3. 4 JIuneiinsie 1udpepeHnuaIbHbIE Jlexuus, mpe3eHTanus ¢ 2
YPaBHeHHS1 BTOPOT0 MOPSAAKA. ucrnoiyb3oBanueM Power
Point, TexHoorus
po0JIEeMHOTO 00yUIeHUS
4. 4 Cucrembl 1npdepeHIHAIbLHBIX Jlexuus, nmpe3eHTanus ¢ 2
YPaBHEHHUIA. HcnoJib3oBanreM Power
Point, Texnoorus
MPOOJIEMHOTO O0yUCHHS
5. 4 YcroiunBoCTh peleHuin Jlexuus, mpe3eHTanus ¢ 2
g depeHnuaabHbie ypaBHEHHs. | UCMOJb30BaHHEM Power
Point, Texnoorus
MPOOJIEMHOTO O0yUCHHS
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7. VUEBHO-METOJAWYECKOE W WH®OPMAIIMOHHOE OBECIEYEHUE
TV CHUTIIMHBI

7.1. IlepeyeHb OCHOBHOM W IONOJHUTEIbHON y4eOHOM JINTepaTypbl
OcHoBHasi iMTEpaTypa

1. Kropkuan, A. I'. KoHncrniekT nekuuii mo oObIKHOBEHHBIM au(depeHnanbHbpIM ypaBHeHUAM. Y.
3 : yuebHoe mocooue / A. I'. Kropkuan, H. M. CmupHOBa. — 2-¢ m31. — MockBa : MOCKOBCKHIA
TEXHUYECKUH yHHUBEpCUTET CBsI3U M MH(popMmaTukH, 2016. — 40 c. — TekcT : 35eKTpOHHbIH //
[Mu¢pposoit  obOpazoBarenbHbii  pecypc  IPR SMART :  [caiir]. @ —  URL:
https://www.iprbookshop.ru/92427.html. — Pexxum goctyna: 1yist aBTOPU3UP. MOJIb30BaTeNIeH

2. Kropkuan, A. I'. KoHcriekT jexnuii mo oObIKHOBEHHBIM Au(QepeHnnanbHbIM ypaBHEHUIM. Y.
2 : yuebnoe nocodbue / A. I'. Kropkuan, H. 1. CmupHoBa. — 2-¢ u3n. — MockBa : MOCKOBCKHiA
TEXHUYECKUH YHHUBEPCHUTET CBs3U M mH(popMmaTuku, 2015. — 53 ¢. — Tekcr : anmeKTpoHHbIH //
[udpoBoit  obpazoBatenbubiii  pecypc IPR SMART [caiir]. = —  URL:
https://www.iprbookshop.ru/92426.html. — Pexxum noctyna: s aBTOpU3UP. M0JIb30BATEIEH

3. Kropkuan, A. I'. Koncrnekt nexiuii mo o0bIKHOBEHHBIM U] PepeHIInanbHbIM YPaBHEHUSIM.

Y. 1: yuebnoe mocobme / A. I'. Kropkuan, H. . CmupHoBa. — 2-¢ m3n. — Mocksa :
MoOCKOBCKUI TEXHUYECKUN yHHBEPCUTET CBs3M M HMHpopmaTuku, 2015. — 50 c. — Tekcr :
anektporubd // Lludposoit obOpaszoBarenpHbi pecypc IPR SMART : [caiitr]. — URL:
https://www.iprbookshop.ru/92425.html. — Pexxum noctyna: s aBTOPU3UP. MOJIb30BaTENeH

4. Kyspmuna, P. IlI. AcumnroTuyeckue METOIBI Ml OOBIKHOBEHHBIX Au(pdepeHnnanbHbIx
ypaBuenuii / P. Il. Ky3pMuna. — 2-e u3a. — Mocksa, VkeBck : MHCTUTYT KOMITBIOTEPHBIX
uccienoanmii, 2019. — 328 c¢. — ISBN 978-5-4344-0677-2. — TekcT : 3MEKTPOHHBIA //
[udposoit  obpazoBatenbubii  pecypc IPR SMART [caiir]. —  URL:
https://www.iprbookshop.ru/92103.html. — Pexxum goctyna: aJjis aBTOPU3HP. TOJIb30BATENCH

5. bepkoBuu, JI. M. ®akrtopuzamuss u mnpeoOpa3oBaHus audGepeHIIMaIbHbIX YpaBHECHUH.
Metonst u mpunoxkenust / JI. M. bepkoBud. — MockBa : MHCTUTYT KOMITBIOTEPHBIX
uccienoBanui, PeryngapHas u xaotudeckas nuHamuka, 2019. — 464 c. — ISBN 978-5-4344-
0613-0. — Texct : anexTponusii // [ludpoBoit odbpazosatenbublil pecypc IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/92073.html. — Pexum pgoctyma: mis aBTOPHU3HUD.
II0JIb30BaTEIEH

6. IOmarynog, M. I'. O0bikHOBeHHBIEC TU(DPEpEeHITNATBHBIC YPABHEHUS : TEOPHUS U MPUITOKEHHUS /
M. I'. FOmarynoB. — Mocksa, WxeBck : PerynspHass u xaoruueckas auHamuka, MHcTUTYT
KOMIBIOTEPHBIX uccaenoBanuii, 2019. — 181 ¢. — ISBN 978-5-4344-0763-2. — TekcT :
anektpoHubd // Ludposoit oOpaszoBarenpHblii pecypc PR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/91969.html. — Pesxxum goctyna: ajis aBTOPU3HP. TOJIb30BATENICH

7. Hazaposa, T. M. uddepenuuanpasie ypaBHeHUs : yuebHoe mocobue / T. M. Hazaposa, U.

M. IlymemmeB, B. B. Xa6mnoB. —  HoBocubupck : HoBocuOMpCKH TrocCyaapCTBEHHBIN
TexHuueckud yHusepcuter, 2017. — 100 c. — ISBN 978-5-7782-3404-8. — Texkcr :
anektponnbli // LudpoBoii obOpazoBarenbubiii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/
8. ITonTpsirun, JI. C. O6sikHOBeHHBIE auddepeniuanbabie ypaBuenus / JI. C. [ToHTpsruH. — 6-

e m3n. — VkeBck : PerynspHas m xaorwueckas IuHaMHKa, MHCTHTYT KOMIIBIOTEPHBIX
uccaenpoanuii, 2019. — 396 c¢. — ISBN 978-5-4344-0786-1. — TekcT : 3JI€KTpOHHBIN //
[ludppoBoii  oOpazoBarenbHbli  pecypc IPR SMART :  [caiit]. —  URL:

https://www.iprbookshop.ru/92055.. — Pexxum noctyna: qis apropusup. [lons3oBareneit
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JlonoTHMTe IbHAS JIUTEpaTypa

1. JIucelikusn, B. JI. BBICOKOTOYHBIE pa3HOCTHBIE CXEMBI M aJalITUBHBIEC CETKH JJISl PELICHUS
muddepeHIMaNbHBIX ypaBHEeHUH : yueOHoe nmocodue / B. J1. Jluceiikun, B. W. [Taaconen. —
HoBocubupck : HoBocubupckuii rocyrapctBeHHbIH yHUBepeuteT, 2018. — 68 ¢. — ISBN 978-

5-4437-0855-3. — Tekcrt : anexkrponnsiii // [ludposoit o6pazoBarensHbiil pecypc IPR SMART :

[caiit]. — URL: https://www.i. — Pexxum goctyna: it aBTOPU3UP. MOJIb30BaTeNIeiH

2. O6onenckuii, A. 1O. Jleknun o kadecTBeHHON Teopuu nuhepeHInaIbHBIX YpaBHEHUH / A.

1O. OGonenckuit. — Mocksa, MxxeBck : PerynspHas n xaotudeckast JTuHaMuka, IHCTUTYT
KOMITbIOTEPHBIX uccienoBannii, 2019. — 320 c. — ISBN 978-5-4344-0706-9. — Tekcr :
anekTpoHHbIH // Lngpposoii oOpazoBarenbHblii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.. — Pexxum noctymna: njst aBTopu3up. mojab3oBaTenei

3. Kyapsamos, H. A. Ananutndeckasi Teopusi HeMMHEHHBIX AuQdepeHnnanbHbIX ypaBHeHuit / H.
A. KyapsimoB. — 2-e u3n. — Mocksa, MokeBck : MHCTUTYT KOMIBIOTEPHBIX HCCIIETOBAHUM,
2019. — 360

7.2. Ilepevyenn pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHUKAIIUOHHOM ceTn «UHTEepHeT»

http:// fcior.edu.ru - denepanbHBIN HEHTP UHGOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB;
http://elibrary.ru- Hayunas snekrpoHHas 6ubauoreka.

7.3. UuopManiuoHHbIE TEXHOJIOTHH, JUIEH3MOHHOE POrPaMMHOe o0ecriedyeHue

JIMIeH3MOHHOE POTrPaMMHOE 00ecTIeYeHHe
Microsoft Azure Dev Tools for Teaching
1. Windows 7, 8, 8.1, 10

MS Office 2003, 2007, 2010, 2013

AntuBupyc Dr.Web Desktop Security Suite

[Hudposoii oOpazoBaTenbHbBIN pecypc
[PRsmart

CB000IHOE ITPOrpaMMHOE 0OecIieUeHHE:
WinDjView, SumatraPDF, 7-Zip

PexBU3UTHI TULIEH3UH/ JOTOBOPOB
Wnentudukarop noxnmucunka: 1203743421
Cpok aeiictBus: 30.06.2022

(TIpoICHHE TTOITUCKH )

Ceenenust 00 OpenOffice: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

JIunensus 6eccpounas

JIutieH3noHHbBIN cepTUhUKAT

Cepuiinbiit Ne DVG-VI6F-HES7-NRBC
noroop Ned441 ot 21.09.23

Cpox newictBus: ¢ 22.09.2023 o 22.09.2024
JInuensuonnsii qorosop Ne 10423/2311 ot
30.06.2023 r.

Cpok neiictBus: ¢ 01.07.2023 r. no
01.07.2024r.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
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8.1. TpeGoBanus k ayTIuTOPUAM (MOMeIIEHUAM, MeCTaM) IJI1 IPOBeAeHUs 3aHATH I

1. YueOHasi ayquropus Uil NPpOBeeHNs 3aHATHI JIEKIMOHHOI0 THIIA:
Criennanu3upoBaHHas MeOeb:

Cron npenogaBaTenbCKuii — 1 MWIT., CTya MATkuid — 1 mIT., 10cKa MenoBas — | WIT., MapThl
HIT., KOMIIBIOTEPHBIE CTONBI — 11 1WIT., CTYyNbs - 21 WIT.,

JlaboparopHoe 000pyTOBaHUE, TEXHHUECKHUE CPEIICTBA O0yUCHUS, CITyKAIUE TS
npeocTaBiieHus yueOHoH nHdopMauu 001610 ay TUTOPUN:

IlepconanbHbil KoMnbioTep — 11 mT.

DKpaH pyJIOHHBIA HACTEHHBIN — | IIT.

IIpoexrop — 1 mr.

10

2. YueOHas ayfuTOPHUS 1JI51 MPOBeIeHUs 3aHATHII CEMUHAPCKOI0 THIA, KYPCOBOT0
NMPOEKTUPOBaHUS (BbINOJIHEHHE KYPCOBBIX pad0T), rPyNNOBbIX U HHAMBUAYAJIbHBIX
KOHCYJIbTALMM, TEKYIEr0 KOHTPOJISA M MPOMEKYTOUYHOM aTTeCTAlNH
Crneunanu3upoBaHHasi MeOEIb:

Cron npenogaBaTenbCKkuii — 1 mIT., CTya MATKUM — 1 mT., 1ocKka MenoBast — 1 wt., maptel — 10
HIT., KOMIBIOTEPHBIE CTONBI — 11 WIT., CTYNbs - 21 WIT.,

JlaGopaTopHoe o00opy10BaHNE, TEXHUUECKUE CPEJICTBA 00YUEHHUS, CITy>KaIue JJIs
npeocTaBlieHus: yueOHoN nHbopMauu O0NbIION ayAUTOPUH:

ITepconanbublil KomnbroTep — 11 mT.

DKpaH pyJIOHHbII HACTEHHBIN — | 1IT.

ITpoekrop — 1 .

3. [lomenienne 1Jisi CaMOCTOATEIBLHOMH PadoThI

OTtaen oOcmyKUBaHUS MEYATHBIMU U3JTAHUSIMU

Crenmanm3upoBanHas Mebens: Pabouue cronbel Ha 1 mecto — 21 mir. Ctynbst — 55 mt. Habop
JEMOHCTPAIIMOHHOTO 000PYI0BaHMS U y4eOHO-HATISTHBIX TOCOOUH, 00ecCTIeunBaloOIInX
TEMaTUYECKHE WIUTIOCTPALIMK: 3KpaH HACTEHHbIN — | mT.

ITpoexTop — 1 mT. HoyTOyk — 1 mmiT.

HNudopmannoHHo-0n0IHOrpadmuecKuii oTaen.

Crneunanu3upoBaHHasi MeOEb:

Paboune ctonst Ha 1 MecTo - 6 T, CTynbs - 6 WIT.

KomnproTepHast TEXHHKA C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «IHTepHeT» 1 obecriedeHrneM
JOCTYyTIa B 3JIEKTPOHHYIO HHPOpMaIMOHHO-00pazoBatenbHyto cpeny PI'BOY BO «CesKasl'Ax:
[Tepconanbupiii koMmbioTep — 1 mT. Ckanep — 1 mt. MOV — 1 mt. OTAen o0cmyKuBaHUS
AIIEKTPOHHBIMU M31aHusIMH Crienuanu3upoBaHHast MeOeb:

Pa6ouwne cromnel Ha 1 mecTo — 24 it. CTynbs — 24 mmT.

HaGop 1eMoHCTparmoOHHOTO 000pYyIOBaHUS M Y4eOHO-HATIISTHBIX TTOCOOHIA, 00eCTIeYHBAIOIIIHX
TEMaTUYECKHE WILTIOCTPAIIH:

WuTepaxktuBHas cucreMa - 1 mwt. Monutop — 21 mr. CereBoit Tepmunai - 18 wr.
[Tepconanbubiii kommbtoTep - 3 wt. MOY — 2 . [IpunTtep —1 mr.

4. IlomemeHnue /Jiss XpaHeHUs] W TNPOPUIAKTHYECKOT0 O00CITYyKMBAHHS Yy4eOHOIO
o0opynoBaHus

Cnenmanu3upoBanHas mebens: [llkad — 1 mr., ctyn - 2 mT., KPecio KOMIbIOTEPHOE — 2 MIT.,
CTOJ YIJIOBOM KOMITBIOTEPHBIM — 2 MIT., TYyMOOYKHM € KJIIO4OM — 2 mT. YueOHOe mocobue
(mepcoHanbHBIA KOMIBIOTEP B KOMILJIEKTE) — 2 MIT.

8.2. TpeGoBaHusi kK 000py10BaHUIO Pa0OYNX MeCT NMpenogaBaTess U 00y4aroHXCs

PaGouee mecTo mpenoiaBaresis, OCHAIIEHHOE KOMITBIOTEPOM € JJOCTyIioM B VIHTepHeT.
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PaGoune Mecra oOydarommxcs, OCHAIIGHHbIE KOMIBIOTEpAMU C JOCTynmoM B MHTepHeT,
npeHa3HaueHHbIE ISl pabOTHI B 3JIEKTPOHHOU 00pa30oBaTeIbHOM cpeae, U T.11.

8.3. TpeGoBaHus K cieUAJIM3UPOBAHHOMY 000PY10BAHMIO HET

9. OCOBEHHOCTH PEAJ/IMBALINU JUCHUIITIMHBI 1151 UTHBAJIMAOB U JIUL C
OI'PAHUMYEHHBIMHA BO3MOKHOCTSAMMU 31OPOBbA

Jns obecriedeHuss oOpa3oBaHUs MHBAIMIOB U OOyYaroIUXCS C OrpaHMYEHHBIMU
BO3MOXKHOCTSIMH 37I0POBbsI pa3zpabaThiBaeTcsi (B Cily4ae HEOOXOJMMOCTH) aJalTHPOBaHHAS
oOpa3oBaTesibHasi MporpamMMa, WHAWBUIYAIbHbIM Y4eOHBIN IUIaH ¢ y4eTOM OCOOCHHOCTEH HX
NCUXO(HU3MUECKOTO  PAa3BUTHS W COCTOSIHHS  3[0POBbS, B  YaCTHOCTH TPUMEHSETCS
UH/IMBUAYAIbHBIA MOAXO0J K OCBOCHUIO TUCHMIUIMHBI, MHIAMBHUIyaJbHbIC 3aJjaHus: pedepaTsl,
NUCbMEHHBIE Pa0OTHl M, HA00OPOT, TOJNBKO YCTHBIE OTBETHI W [IMAJIOTH, WHAWBHIYyaJIbHbIC
KOHCYJIbTAllMM, MCIIOJb30BaHME JUKTO(GOHA U JAPYruxX 3alMChIBAIOIIUX CPEACTB UL
BOCIIPOM3BEICHUS JIEKIIMOHHOIO U CEMHUHAPCKOI0 MaTrepuasa.

B nmemsax obecnedeHuss OO0ydaroIUMXCs MHBAJIUAOB M JMIL C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMH ~ 3[IOPOBbS  KOMIUIEKTYeTCsl (OHII OCHOBHOW y4eOHOW JHTEpaTypoH,
aJalITUPOBAHHOM K OTPaHMYEHMIO 3JIEKTPOHHBIX 00pa30BaTENbHBIX PECYpCcOB, JOCTYH K
KoTopeiM opranuzoBad B BUIL[ Axanemun. B Oubnmnoreke MNpoBOASTCS HHAMBUAYAIbHBIC
KOHCYJIbTallUM JUIsl JAaHHOW KaTerOopuM I0JIb30BATEIEH, OKa3bIBAETCS MIOMOILb B PETUCTPALUU U
UCIIOJb30BAaHUM  CETEBbIX M  JIOKAJIbHBIX AJIEKTPOHHBIX 00pa3oBaTeNIbHBIX  PECYpCOB,
IIPEIOCTABIIAIOTCS MECTA B YUTAIBHOM 3aJI€.
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IIpunoxenne 1

®OHJ OHEHOYHbLIX CPEJICTB
IO AMCIUIIJIMHE
«INPPEPEHIIMAJIBHBIE YPABHEHMUS»
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1. TACIIOPT ®OHJIA OLIEHOYHBIX CPEJICTB MO JUCLUATIJIVNHE
«AN CPCHIIMAJILHEIC ABHCHU

KOMHeTeHHHH, (])opanyeMl,le B IIpouecce 3yIeHusl TUCHUIIINHBI

Nunexc @opMyIMpPOBKAa KOMIIETCHIIUU

OIlK-1 CrniocoOeH MPUMEHSIT 3HaHUS (PYHIAMEHTATEHON MaTeMaTHKU U
€CTeCTBCHHOHAYYHBIX JIVCIATLIAH TIPH PEIIICHAH 33/1a4 B 00JIaCTH
€CTECTBEHHBIX HAYK Y MEDKCHEPHOU MPAKTHKE

2. JTansl pOpMHPOBAHNSA HHIAMKATOPA J0CTHKEHUI B Npolecce 0CBOCHUA
AUCHUTTHHBI

OcHOBHBIMU dTarnmaMu  (POPMUPOBAHHUS YKa3aHHBIX KOMIIETCHIMA TpPH HW3yYCHHH
00yyaromyUMuUCs JAUCLUUIUIMHBL  SIBIIIOTCS  IOCTENOBATEIbHOE H3YyUYEHHE COZAEpIKaTENbHO
CBSI3aHHBIX MEXIY COOOH pa3menoB (TeM) y4eOHBIX 3aHATHH. V3ydeHHMe Kakooro paszena
(TeMbl) MpeanosaraeT opjajeHue 00yJyaroUMUCT HeOOX0AUMBIMU KOMIIETEeHIUAMU. Pe3ynpTar
arrecranmuu 06yqa10nmxcs1 Ha Ppas3IMYHBbIX STalax (1)OpMI/IpOBaHI/I$I KOMHGTGHHI/Iﬁ IIOKa3bIBacT
YPOBEHb OCBOEHHSI KOMIIETEHIIUI 00y4atoMMHUCS.

DTanHOCTh q)OpMI/IpOBaHI/ISI KOMHCTCHIII/Iﬁ npsaMo cCBsdA3aHa € MCCTOM JUCHUIINIMHBI B
00pa3oBaTesIbHON IpOrpaMMme.

Pa3aesbl (TeMbl ) dopmupyemMbie KOMIIETEHINH (KOIbI)

JTUCIHHUILIMHBI OIIK-1

JuddepenunanbHbIe +
YPABHEHHs EPBOIo
MOpsAAKA.

JAundPepenuuaibubie +
YPABHEHHS BBICIIHNX
NOPSI/IKOB.

JIuHeiiHbIC +
nupPepeHuuaIbHbIE
YPaBHEHUS BTOPOI0
NOpPsiAKA.

Cucrembl +
nuddepeHIAATBHBIX
YPaBHEHHUIA.

YcronuuBoCTh peleHuin +
aupPepeHuuaIbHbIC
YPABHEHHSI.
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3. NHaMKaTopbl JOCTHKEHHUS KOMIIETEHIUI, (POPMUPYEMBbIX B IIpoLecce M3y4YeHUs AMCUMIIINHBI

OIIK-1 - CriocoGeH npuMeHsITh 3HaHUs! (PyHIaMEHTATbHON MAaTEeMAaTUKH U €CTECTBEHHO-HAYYHBIX AVMCLHILINH MPH PELIEHUH 33124 B 001acTH
€CTECTBEHHBIX HAYK M MHDKEHEPHOM IIPAKTUKE

HNuankaropbl
JOCTHKEHUSI Kputepun oueHuBaHus pe3yJbLTATOB 00y4eHUsI CpencrBa oneHMBaHus Pe3yJIbTATOB
KOMITeTeH U o0yuyeHusl
HEY/I0BJIETBOPUTEIbHO |  YIOBJIETBOPUTEILHO X0poIIo OTJINYHO Texkymmii IIpome:xxyTouHast
KOHTPOJIb aTTecTanus
OIIK-1.1 Criocoben He crnocoben Crioco0eH yaCTH4HO CrocoGen Crioco0eH yBepeHHO Komoxsuym, OK3aMeH.
MIOCJIETIOBATEIBHO U MOCIIEIOBATENLHO U MOCJICTOBATEIEHO U MIOCJIETIOBATEIBHO U MOCJICTIOBATEIIEHO U KOHTPOJILHEIE
JIOTUYECKU MPABUIBHO JIOTMYECKHU MPABUIBHO | JIOTHYECKHU NPABUIIBHO | JIOTHYECKU JIOTUYECKU MPABUIBHO | BOMPOCHI,
H3J1araTb OCHOBHBIE M3JIaraTh OCHOBHEIE U3JlaraTb OCHOBHBIE NpPaBWIBHO W3JIaraTh | U3JIaraTh OCHOBHBIE TECTUPOBAHME,
paszaensbl BbICIIEH pasensl BhICIIeH paszeinbl BbICcHIEN OCHOBHBIE Pa3/IeIbl paszenbl BhicHIEN KOHTPOJIbHAS
MaTEeMaTUKH U MAaTEeMAaTHUKH H MaTeMaTUKH U BBICIICH MaTeMaTUKN | MaTeMaTUKH U pabora
€CTECTBEHHO — HAYYHBIX ©CTEeCTBEHHO — €CTECTBEHHO — U €CTECTBEHHO — €CTECTBEHHO —
JUCLUIUINH, HAayYHBIX AUCUUILUIAH, | HAYYHBIX JUCUMIUINH, | HAYYHBIX JUCLUMIUIMH, | HAYYHBIX JUCUMILIUH,
CUCTEMATU3NPOBATH CHUCTEMaTU3UpPOBATh CUCTEMATHU3UPOBATH CUCTEMATHU3NPOBATH CUCTEMATU3NPOBATh
TEOPETUUECKUIA TEOPETUYECKHI TEOPETUYECKUN TEOPETUUECKUIA TEOPETUYECKUN
Marepual. MaTtepHual Marepual Marepuanl Marepual
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OIlK-1.2 He aprymentupyer, YactuuHo AprymeHTHpyer, YBepeHHo Komnoxsuym, OK3aMeH.
AprymeHTupyer, OCYILIECTBIISIET BBIOOP | apryMEHTHUPYET, OCYILECTBIISIET BBIOOD | apryMEHTHPYET, KOHTPOJIbHBIE
OCYILECTBIISIET BBIOOD TEOPETHIECKOTO U OCYILECTBIISIET BBIOOP | TEOPETUYIECKOTO U OCYILECTBIISIET BBIOOP | BOIPOCHI,
TEOPETUIECKOTO U MPAKTHYECKOTO TEOPETHUECKOTO U MIPaKTHYECKOTO TEOPETHUECKOTO U TECTUPOBAHMUE,
MIPaKTHYECKOT O MaTepuana pas3ienos MIPAKTHYECKOTO MaTepuana pa3fenoB | MPaKTHYECKOro KOHTpOJIbHAs
MaTepHrana pa3aeiaos (byHIaMeHTaIbHOM MaTepuana pa3ienos (dbyHIaMeHTaIbHOM MaTepHuana pa3ieiaoB pabota
(yHIaMEHTaTbHON HAYKH | HAYKH TpU (byHIaMeHTaIbHOM HayKH MpH (byHIaMeHTaIbHOM
MIpY BHITIOJTHEHUN BBITIOJTHEHUU HAYYHBIX | HAyKU TPHU BBITIOJTHEHUU HayKH MpH
HAy4YHBIX U MIPAKTUYECKUX | U MPAKTUYECKUX BBITNIOJTHEHNU HAYYHBIX | HAYYHBIX U BBITIOJTHEHUN HAYYHBIX
HCCIJIEJOBAHUM. HCCIICJOBAaHUM. U TIPaKTUYECKUX MIPAKTHYECKUX Y TIPAKTUYIECKHUX
UCCIICOBAHUN. HCCJICJOBAHUN. UCCIICOBAHUI

OIIK-1.3 Crocoben He ciocoben CriocobeH yacTu4HO Crioco6OeH BeIBiATE | CriocoOeH yBepeHHO Komnoksuym, OK3aMeH.
BBISIBJISITH METOJTBI U BBISIBIISITH METOJIBI U BBISIBJISITH METOIbI U METOJIBI ¥ Pa3/IeNbl BBISIBIISITH METOJIBI U KOHTPOJIGHBIE
paszensl BBICIIEH pazziensl BBICIIEH pas/ienbl BbICIIIEH BBICIIEM MATEMATHKHU | pa3Jieibl BBICIIEH BOIIPOCEL,
MaTEMaTHKH U MaTEMaTHKH U MATEMATHKA 1 U €CTECTBEHHO — MaTEMaTHUKH U TECTUPOBAHHUE,
€CTECTBEHHO — Hay4HBIX €CTECTBEHHO — HAy4YHBIX TUCLUIUINH | €CTECTBEHHO — KOHTPOJIbHAs
JTUCLUIUINH B HAYYHBIX quCIuuian | OC1CCTBCHHO = B MIPAKTHYECKOM HAy4YHBIX TUCIMIUIMH B | padoTa
MpaKTHYECKOU B TIPaKTUYECKOI Hay9IHBIX TUCHHUIUINH B | peapsaun NPaKTUIECKON
peann3anuu NOCTPOSCHUS peann3zanuu NPaKTHYECKON HOCTPOEHUS peann3anuu
MaTeMaTHYECKUX MOCTPOCHUS peanuzanun MaTEeMaTHYECKUX MOCTPOEHUS
MoJieIeH pa3InIHON MaTeMaTHYECKUX IOCTPOCHHS Mojieel pa3nuyHOi | MaTeMaTHYEeCKUX
HaIpaBICHHOCTH MOJIENEeH Pa3InIHON MATEMATHUCCKIX HaIpPaBICHHOCTH MoJIeNel pa3InIHON

HaIpPaBICHHOCTH HaIPaBICHHOCTH

Mozenel pa3nuuHoi
HaTPaBICHHOCTH
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4. KoMIJIeKT KOHTPOJIbHO-0I[€HOYHBIX CPEICTB MO AUCHUILIHHE

Bonpocsl k 3k3ameny

110 JUCHUIIIIMHEC «2!I/I!hghepeH!!I/IaHBHHe YPABHCHUA»

OoObixkHOBeHHBIE MU hepeHnnanbbie ypaBHeHns1. OCHOBHBIE OTPEACTICHHUS.
Pemenue nud. ypaBuenus y¢=f(x,y) METOIOM HU3OKIHH.

Teopema Yamsiruaa o qudQepeHnnaibHbpIX HepaBeHCTBAX.

YpaBHEHMSI € pa3AeIAIOMUMUCS IEPEMEHHBIMU U €T0 UHTETPUPOBAHHUE.

OnHOpOJHBIE YPAaBHEHUS U MPUBOASILIUECS K HUM.

JIuHeiiHbIe ypaBHEHUS IEPBOTO MOPsAKa. Y paBHEHHE bepHyum.

VYpaBHeHUs B OMHBIX Tuddepenpanax. HTerpupyommii MHOXKUTEb.

Pemenne 3amaun Komm nns ypaBHeHuss y¢=f(x,y) METOAOM IOCTPOCHUS JIOMAHOU
Ditnepa.

Teopema cymecTBoBaHMs M E€AMHCTBEHHOCTH pemeHus 3agaun Kowmwm uid ypaBHEHUS
ye=7(x,).

Teopema cyniecTBOBaHMA M €QUHCTBEHHOCTH HAuyalbHOW 3aJaud JUIsl ypaBHEHUS
F(x,y,y9 =0.

. UnTerpupoBanue myteM BBeeHUs napamerpa. OcoOble pemieHus qud. ypaBHEHHUS.
12.
13.

VYpasnenus Jlarpanxka, Knepo.

Teopema cymiecTBOBaHUS U €JUHCTBEHHOCTH PELICHUs HayaJbHOW 3a/1auM JJIs1 HOpMaJIbHOU
cucTeMBbl ((OPMYITHPOBKA).

TeopeMsbl 0 HeNPepBIBHOW 3aBUCUMOCTH PEILIEHHs OT apaMeTpa U oT JuddepeHpyeMocTr
peLIeHus 110 MapameTpy..

Pemenne 3amaum Komm s ypaBHeHuss y¢=f(x,y) METOIOM IOCIEA0BATEIbHBIX

npubnmxenuit ( merox [ukapa).

Teopema 0 HEMOABUKHON TOUKE U €€ IPUMEHEHHUE.

Jluneiinple nud. ypaBHeHUs #-ro mopsaka. CBoiicTBa TUHEWHOTO Aud. ypaBHEHHS H-TO
HOpsIIKA.

Onpenenurens BpoHckoro, ero cBoiicTBa

Crpykrypa oOwIero pemieHus JTUHEHHOro HEOAHOPOAHOTO  YPaBHEHHUs AH-TO MOpsAKa.
NmnynbcHas GyHKIMS U pelIeHue HeOJHOPOJHOTO YPaBHEHHUSI.

WNuTerpupoBanue ypaBHEeHHs BUIA )Y "= f(x)
WHTerpupoBanue ypaBHeHuH Buaa F(x,y™, y™" D 1) =0.

Nurerpuposanun ypasuennii supa F'(y, ¢ y€..., y") =0.

Jluneitnble nuddepeHnuansl N-ro Nopsaka ¢ MOCTOSHHBIMU KO PHUIIMEHTaMH.

[locTpoeHne pemeHuss HEOJHOPOAHOIO  ypaBHEHUS METOJIOM  HEONPEJEIEHHBIX
K03 pHLIHEHTOB.

JluHeliHbple HEOTHOPOIHBIE YPABHEHUS BBICILIETO MOPSAIKA C MOCTOSHHBIMU KO3 puiineHTaMmu
peleHus ypaBHeHHs L(y) =f(x) OpU f(x) =P(x)e'*

Pemienue ypaBuenus L(y) =f(x), Tae f(x) = ¥ (P(x)cos bx + O(x) sin bx)

Meton Bapuanuu pelleHHs HEOJHOPOJHOTO YpPaBHEHHS N-TO MOpsAKa € MOCTOSHHBIMHU
koapduLreHTaMu.

VYpaBHeHue Dilsiepa U €ro peleHue.

Cuctembl muHeWHBIX nud. ypaBHeHHi. 3amada Komm. Pemenne oqHOPOIHOTO MaTpUIHOTO
ypaBHEHUS.

NmnynecHas Mmatpuna. Pemenue HEOTHOPOIHOTO MaTPUYHOTO YPaBHEHHS.

JIuneitHble cucTeMbl TU}. ypaBHEHHH ¢ TOCTOSHHBIMU KO UIIECHTAMH.

[TocTpoenue pernieHus: TMHEHHOTO YpaBHEHHUS B BUIE CTETICHHOTO psAsia. Y paBHEHUE DUpH.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

Hepeqeﬂb 3aJa4v 1Jd IK3aMEHa

. Haiiti obmee pemenne nuddepeHnnanbHOT0 ypaBHEHHS.

y&- 4y¢+4y =- ¢** sin6x.
Haiitu o6miee pemenue auddepeHmaibHOT0 YpaBHEHHS.
y€+2y¢=-2¢" (sinx + cosx).

. Haiitu obmee pemenne auddepeHnnanbHOro ypaBHeHHs.

y€+ y =2cos7x +3sin7x.
Haiitu obmiee pemenue nuddepeHmanibHOro ypaBHEHUS.
Y&+ 2y¢+5y =- sin2x.
Haiitu o6miee pemenue auddepeHImaibHOr0 YpaBHEHHS.
y&- 4y¢+8y =¢* (SSile - 3cosx).
Haiitu obmiee pemenue nuddepeHmaibHOT0 ypaBHEHUS.
y&+6y¢+13y =- ¢’* cos5x.
Haiitu o6miee pemenue nuddepeHImaibsHOT0 YpaBHEHHS.
y@+2y¢+5y =10cosx.
Haiitu o0mmiee pemenne nugepeHnuantsHOr0 ypaBHEHHUS.
e+ 6y¢+13y =e** cos8x.
Haiitu o6miee pemenue auddepeHImaibHOT0 YpaBHEHHS.
y&- 4y¢+4y =e¢** sin4x.
Haiitu o6miee pemenue nuddepeHmanibHOT0 ypaBHEHUS.
y¢+2y¢=3¢" (sin X+ cosx).
Haiitu obmiee pemenue nuddepeHnaibHOro ypaBHEHUS.
ye- 4y¢+8y =e* (2 sin x - cosx).
Haiitu oOmmee pemenune nugdepeHnnanrbHOro ypaBHeHHUS.
Y&+ 2y¢+5y =- cosx.
Haiitu o6miee pemenue auddepeHInaibHOT0 YpaBHEHHS.
y@+y =2cos7x- 3sin7x.
Haiitu o6mee pemenue nuddepeHnaibHOro ypaBHEHUS.
yE&+2y¢=6¢" (sin X+ cosx).
Haiitu o6miee pemenue nuddepeHmaibHOT0 ypaBHEHUS.
ye- 4y¢+8y =e* (3sinx + 500sx>.
Haiitu obmiee pemenue nuddepeHnaibHOro ypaBHEHUS.
e+ 6y¢+13y =e¢ > cosx.
Haiitu o6miee pemenue audhepeHImaibHOT0 YpaBHEHHS.
y&+2y¢+5y =-17sin2x.
Haiitu o6miee pemenue auddepeHuaibHOT0 YpaBHEHHS.
y&+y =2cosS5x +3sinSx.

Haiitu o6miee pemenue auddepeHnaibHOT0 YpaBHEHHS.

2
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y&- 4y¢+4y =e** sinSx.
20. Haiitn obmiee pemenre nuddepeHnaibHOro ypaBHEHHUS.
Y&+ 2y¢=10e" (sin X +COSX ).Equation.DSMT4
21. Haiitu obmiee pemenne auddepeHunanbHOro ypaBHeHHs.
y¢- 4y¢+8y =e* (- 3sinx + 4cosx).
22. Haiitu obmee pemenne nudepeHnaipbHOro ypaBHECHUS.

@+ 2y¢+5y =-2sin x.
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CEBEPO-KABKA3CKASA I'OCYJAPCTBEHHAS
AKAJIEMUSA

Kadenpa «Mamemamuxay

20 - 20 yueOHbIH TOJ.

3K3AMEHAIIMOHHBIN BUJIET Ne 1

Ilo muciuminHe ﬂnghgbepeHgHaﬂmee YpPaBHCHHA

Jlnst oOyuaromuxcs 2 Kypca

HanpasieHusa noarotosku 01.03.04 [MpuknagHas MaTremMaTrKa

Bomnpocer:

1. OObixHOBeHHBIE MU depeniuansabie ypaBHeHus1. OCHOBHBIE OPEACTICHHUS.

2. Jlunelinple nud. ypaBHeHHs] n-ro nopsaka. CBoiicTBa JuHEHHOro AuQ. ypaBHEHUS H-TO

IopsaKa.

3. Haiitu ob6mee peuenue nuddepeHuanbHOro
YpaBHCHHS.

y&- 4y¢+4y =- ¢** sin6x.

3aBenyromnuii kageapoit A .M. KoukapoB
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KoMmjaeKT TeCTOBBIX BOIIPOCOB H 3aJaHui

110 JUCHUIIIIMHE «EI/IQIMI}C[ZCH[!I/IMBHLIG YPABHCHUA»

3aoanue 1. luddepeHnunanbHbIM ypaBHEHHEM SBISIETCS] YpaBHEHUE:

Dx+4=7,

2) x +sinx >y =0,
3) xy¢+sinx >y =0;
4) sin3x =y.

3aoanue 2. luddpepeHnnanbHbIM ypaBHEHUEM TIEPBOTO MOPSAKA SBISETCS YpaBHEHHE:

1) xy¢+sinx >y =0;

2) x+sinx > =0;

3) y¢+ y@sinx +y =1,

4) y@&+ y¢- 2 =cosx.

3aoanue 3. [lnddepeHmansHpIM ypaBHEHHEM BTOPOTO MOPS/IKA SBIISIETCS:

1) xy¢+sinx > =0;

2) x +sinx > =0,

3) y¢+ ydsinx + y =I;
4) y@+ y¢- 2 =cos x.

3aoanue 4. 1pu kakoM 3nadennu C QyHKIMs y=x> sBisercs pemenneM ypasaenns )¢ =Cx 2
3aoanue 5. Pemennem nuddepeHIManbHOro ypaBHeHUs 3y - xy¢=0 aBiseTcs QyHKIUS:

1) y=Cx
2) y =Cx%;
3) y=x+C;
4) y=x’+C.

3aoanue 6. Kaxas T1OACTaHOBKAa MWCIIONB3YETCA M MHTETPUPOBAHUS OJHOPOJHOIO
ypaBHEHUA?

3aoanue 7. OOmMM pelieHueM HEKOTOporo nuddepeHInanibHOr0 ypaBHEHUS SIBISETCS
Gyakimus y = Cx’, TOrma YacTHBIM pemeHHeM 9TOro  AudQepeHIantbHOr0  ypaBHEHHS,
yIOBJIETBOPSIIONIMM HadalbHBIM ycnoBusM (1) = 3, sBisiercs:

1) y=2x;
2) y =Cx%;
3) y=x+C;

4) y =3x>.
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3aoanue 8. Ilpu xakom yciaoBuu ypaBuenune P(x,y)dx +Q(x,y)dy =0
SBJISICTCS] YDAaBHEHHEM B TIOJHBIX Tuddepennmanax?

3aoanue 9. O61wMil MATErpaT HEKOTOPOro AUQ(EepeHINATBLHOrO YPaBHEHHS UMEET BHJ x> +
y? = C, TOoraa 4acTHBIM MHTErpaioM 3Toro aupdepeHIHanbHOr0 YPaBHEHNS, YIOBIETBOPSIONINM
HavyaJIbHbIM YCJIOBUAM V(4) = -3, sBisieTcs:

1) x> +y* =4;

2) x* +y? =-3;
3) x% +y? =25;
4) x* +y? =7.

3aoanue 10. JluddepeHUnaTIbHBIM YpaBHEHHUEM C Pa3JICISIONIMMUCS EPEMECHHBIMU
SIBIISICTCS ypaBHEHHE BUJIA:

1) ye=f(x)g(»);

2) ye=f(x)+g(»);

3) y¢=f(x; y), rae dbyHKUUA f{X; ) — OAHOPOAHAS CTETIEHU HOJIb;
4) y¢+ p(x)y =g(x).

3aoanue 11. OqaopomHbM TUQQEepeHITNaTBHBIM YPAaBHEHHEM TIEPBOTO MOPS/IKA SBISIETCS:

1) y >osx =0;
2) ye=x"y;
Xy

3) y¢= ;
)y 2+

4) ye¢+ £ =X.
X

3adanue 12. 3anvmmre BUA HadyalbHBIX ycloBuil B 3amade Komm mms auddepeHnmambHoro
yYpaBHEHMs BTOPOTO MOPSAKA.

3aoanue 13. .Pemenue omHopomHoro mud@depeHIraIbHOr0 YpaBHEHHs TEPBOTO TOPsIKA
MOXKET 6BITB Haﬁ,Z[CHO B BUAC:

1) y=u X v, tae u = u(x) u v = v(x) — HEKOTOPbIC HEU3BECTHBIE PYHKIINY;
2)y=u X x, A€ u =u(x) — HEKOTOpasi Heu3BecTHas QyHKIHS;
3)y=u+v,tae u=u(x) u v=v(x) — HEKOTOpbIC HEU3BECTHBIC (YHKIINY;
4) y=u+ x, vne u = u(x) — HEKOTOpasi Heu3BecTHasK QYHKIIHS.

3aoanue 14. JluHelHBIM HEOTHOPOAHBIM U(D(PEPEHIIMATIBHBIM ypPaBHEHHUEM TIEPBOTO
HOPAIKA ABIIETCS YpaBHEHUE BUA:

1) ye=Ax)g();

2) y¢ +plx)y = q(x))y"

3) y¢ = flx; y), rae Gynkuus fx; y) — oAHOpOHAS;
4) ye+ p(x)y =g(x).
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3aoanue 15. Yemy paBeH onpenenutenb BpoHCKOro A TMHEWHO 3aBUCUMBIX (QYHKITUIT?

3aoanue 16. Pemenue nuHelHOTO IU(GEPEHIIMATHPHOTO ypaBHEHUS TEPBOTO MOPSIKA
y¢+ p(x)y =g(x) MOXKeT ObITh HAJICHO B BUJIC:

1) y=u X v, tae u = u(x) u v = v(x) — HEKOTOPbIC HEU3BECTHBIC (PYHKIINY;
2) y=u X x, TAe u = u(x) — HEKOTOpasi HEM3BECTHASI PYHKITHS;
3)y=u+v,rae u=u(x) u v=v(x) — HEKOTOpbIE HEU3BECTHbIE (PYHKIINY;
4) y=u+ x, vne u = u(x) — HEKOTOpask Heu3BecTHasT (QYHKITHS.

3aoanue 17.YpaBHeHnueM bepHynu gBisieTcs ypaBHEHUE:

1) yxosx =0;
2) ye=x’y;

I
3) y¢_ 2 2

X" +y

4) yo+ 2 =xy".
x

3aoanue 18. Kakyio ¢opmy wumeer oOuiee pelieHue JIMHEWHOTO  OJHOPOIHOTO
Qg QepeHIaIbHOTO YPaBHEHUS 71-TO TIOPSIKA C TIOCTOSTHHBIMU K03 huImenTamu?

3aoanue 19. OpHOponaHbIM MU(QEpeHINATBHBIM YpaBHEHHEM BTOPOTO TOpPSAIKA C
HOCTOSTHHBIMHU KO3 (QHUIMEHTAMH SBJISIETCS ypaBHEHUE BU/IA:

1) ye=f(x)g(»);

2) y=/(x; y)

3) y&+ pyt+qy =0;

4) y&+ pyt+qy = f(x).

3aoanue 20. Kakyro mMoJCTaHOBKY HCIOJB3YIOT JUIS pEIICHUs TMHEWHBIX TU(depeHIanTbHbIX
yYpaBHEHHH MIEPBOTO MOpsiKa’?

3aoanue 21. XapakrepucTuueckoe ypaBHeHue k* + pk + g = 0 WMeer aBa pasIMUHBIX
NEHCTBUTENBHBIX KOpHS k; W k. Torma oOmee pemeHue OTHOPOMHOTO AMQHEpEeHIINATHLHOTO
YPaBHEHMsI BTOPOTO MOpPsAKA C IOCTOSHHBIMU KO3 (hUIIMeHTaMu y¢+ py¢+ gy =0 UMeeT BUJ:

1) y =Cie" + Cre™;
2) y=u X x, rae u = u(x) — HeKoTopas Heu3BecTHasl QYHKIIUS;
3) y =Ci"™ + Cyxe™;
4) y =®*(C, cos bx + C, sin bx).
3aoanue 22. O6mee pemenue nuddepeHmanpHoro ypasuenus y¢ + 2y¢ + y = 0 Haxoaum
o popmyze:

1) y =Cie"" + e
2) y=u X x, T u = u(X) — HEeKOTOpasi HeU3BeCTHAs (PYHKIUS;
3) y =" + Coxe™™;
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4) y =e®"(C, cos bx + C, sin bx).

3aoanue 23. Kakoii BUJ UMeeT HOpMasibHas cuctemMa AuddepeHnanbHbIX ypaBHEHUN?

3aoanue 24. JIMHEWHBIM HEOIHOPOAHBIM JH(QepeHINAIbHBIM YpPaBHEHHEM BTOPOTO
HOPSIZIKA C TIOCTOSHHBIMU KO3 (UIIMEHTaMU ABJISETCS ypaBHECHHE BUAA:

1) ye=/(x)g(y);
2) ye+ p(x)y =g(x);
3) y&+ pyt+ gy =0;
4) yo+ pyt+qy = f(x).
3adanue 25. Kax nonmwkaetcs mopsok B ypastenmsx suma y\" = f£(x)

3aoanue 26. Kax HaiiTu oO1iee pelieHne JMHEHHOT0 HEOJTHOPOAHOTO U dhepeHIIMaTbHOTO
YPaBHEHUs, €CII HW3BECTHO OJHO €r0 YaCTHOE pPEIIeHHE M 00Iiee pelIeHHe COOTBETCTBYIOIIETO

JUHEHHOTO OJTHOPOIHOTO Aud(hepeHIInaTbHOTO ypaBHEHUs?

3aoanue 27. O6uiee pemeHne HEOTHOPOAHOTO AUDPEepeHITNATBHOTO YPaBHEHUS BTOPOTO
MOPSIIKA C MOCTOSHHBIME KOd(pumentaMmu y¢+ py¢+ gy = fx) umeet BUI:

1) y =Cie"™ +Cre"™;
2) y(x) =yo(x), THE yo(x) — OOIIIEE pelIeHne COOTBETCTBYIONIETO OTHOPOJIHOTO YPaBHEHHUS;

3) y =Ge"™ + Coxe™,
4) y(x) =y,(x), A€ y,(X) —YaCTHOE PEIICHHE HEOJHOPOIHOTO YPaBHCHHUS.

3a0anue 28. Xapaxrepuctudeckoe ypasHeHume k> — 4k + 3 = 0, COOTBETCTByIOILIEE
onHOpomaHOMY  nuddepeHIMaIbHOMY  YpPaBHEHHIO  BTOPOTO  TOpSAKAa C  TOCTOSHHBIMHU
kodpunuentTamu  y¢+4y¢- 3y =0, umeer kopHu k; = 1; k, = 3. Torma yacTHoe penieHue

COOTBETCTBYIOIIETO HEOJHOPOIHOTO YPaBHEHHS Y- 40+ 3y =™ (x + 7) UMEET BHL:

1) y,(x) =e**(A4x + B);

2) y,(x) =e**x(Ax + B);
3) yu(x) =€**B;

4) y, (x) =e>* (4x + B).

3aoanue 29. Jlanvl: ypaBHeHue y¢=x + y2 U TOYKa &; 2 r CKOJIBKO UMEET YpaBHEHHE

pelIeHUH, MPOXOIALIUX Yepe3 JaHHYIO TOUKY?
1) ©Hu ogHOrO,
2) onHoO,
3) nBa.
4) OGeCKOHEYHO MHOTO.

3aoanue 30. Kaxoii Bua umeet oObIKHOBEHHOE U depeHnansHoe ypaBHeHue bepnymnm?
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Bonpocsl K KOJLUIOKBHYMY

110 JUCHUIIIIMHE «EI/IQIMI}C[ZCH[!I/IMBHLIG YPABHCHUA»

1. OcHoBHble mOHATHSA Teopuu auddepeHnnanbHEIX ypaBHeHMH. 3amada Komm s
g depeHInaIbHOr0 YpaBHEHHsT TepBoro nopsiika. GopMynupoBKa TEOPEMbl CYHIECTBOBAHUS U
€MHCTBEHHOCTH petieHus 3aaaun Komu.

2. Juddepennumanbuble ypaBHEHUS IEPBOTO MOPSAKA: ¢ Pa3AESIOUIMMUCS TepEeMEHHBIMH,
OJIHOPOJIHBIE Y MPUBOISALINECS K OJHOPOIHBIM.

3. JluHeiiHbIe ypaBHEHUs IEPBOTO MOPsiKa, ypaBHeHHEe bepHyu.

4. YpaBHeHus B NONHBIX auddepennnanax.

5. TlpubnuxeHHoe uHTerpupoBaHue AUQQPEpeHlnanbHBIX ypaBHEHUH MEpPBOTO MOpsIKa
METOJIOM M30KJIHH.

6. Jluddepennuanbapie ypaBHEHHUS BBICIIUX MOPSAAKOB. 3amadya Komu. ®dopmynupoBka
TEOPEMBI CYIIECTBOBAHUS U €IWHCTBEHHOCTHU perneHus 3anaun Komu. OO01iee 1 9acTHOE pelieHusl.
OOt 1 YaCTHBIN HHTETPAIbI.

7. Juddepennmanbapie ypaBHEHHUsI, JOITYCKAIOIINE TIOHMKEHHUE MTOPSIIKA.

8. Jlunewnslii nuddepeHnanpHbIA onepaTop, €ro cBoWcTBa. JIMHEHHOE OTHOPOIHOE
mddepeHnranbHoe ypaBHEHHE, CBOWCTBA €T0 PELICHUH.

9. JluHeitHO-3aBUCHUMBIE M JIMHEWHO-HE3aBUCUMBbIC cucTeMbl GyHKIud. Heobxommmoe
YCIIOBHE JTMHEHHON 3aBUCIMOCTH CUCTEMBI (DyHKITHIA.

10. YciaoBue JIMHEHHOU HE3aBUCUMOCTH peleHuit JIMHEHHOTO OJHOPOJIHOTO
mddepeHInanbHOTO ypaBHEHUS.

11. JIuneitHoe omHopomHoe auddepeHnnansHoe ypaBHeHHe. DyHAaMeHTanbHas CHCTEMa
peurenuii. CTpyKTypa 0OIIETO perieHHs.

12. JIuneitHoe HeogHOpOAHOE Mu(. ypaBHeHUE. CTPYKTypa 00IIEro penieHusl.

13. Meron Jlarpanska Bapualiuu Mpou3BOIbHBIX TOCTOSIHHBIX.

14. Jluneitnple  omHOpOnHBIE  nuddepeHIaNIbHbIe  YpaBHEHHS €  MOCTOSHHBIMH
Kod(duimeHTamMu (CIydail MPOCThIX KOPHEH XapaKTePUCTHUECKOTO YPaBHEHUS ).

15. Jluneitapie  omHOpomHBIE — nuUddepeHIaNIbHBIE  YpaBHEHHS € MOCTOSHHBIMH
kod(duimeHTamMu (Cydail KpaTHBIX KOPHEH XapaKTepUCTHUECKOTO YPaBHEHUS ).

16. JIuneitneie  HeomHopoaHble  auddepeHnnanbHble  ypaBHEHUS C  MOCTOSHHBIMH
kodpduuuenramu. Meron noadopa.
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3agaHus 17191 KOHTPOJIbHOH PadoThI

110 JUCHUIIIINHE « AN CPCHIIMAJIbHBIC ABHCHUA)

3anaua 1. Haiitu o6muit materpan auddepennnansaoro ypasueHus. (OTBET MpeaCcTaBUTh B
Buje Y (x,y) =( Equation.DSMT4 .)

1.1. 4xdx - 3ydy =3x"ydy - 2xy’dx. 12. x4J1+ Y7 + pp&1+ x* =0.

13. A4+ Y dx - ydy =x"ydy. 14. 3+ v dx - ydy =x"ydy.
1.5. 6xdx - 6 ydy =2x"ydy - 3xy°dx. 1.6

x+J3+ 7y dx + y\2 + x* dy =0.

2

1.7. (ezx+5)dy+ye2x dx =0. 1.8. y@ }: ;2 +1 =0.

1.9. 6xdx - 6ydy =3x"ydy - 2xy’dx. 1.10.

xmdx +y\/mdy =0.

1.11. y(4 +¢" )dy- e" dx =0. 1.12. my¢+ xy” +x =0.
1.13. 2xdx - 2ydy =x"ydy - 2xy’dx. 1.14.

x+J4 + 7 dx + yJ1+ x° dy =0.
1.15. (ex+8)dy- ye' dx =0. 1.16. /5 +3° + y@/1- x> =0.

1.17. 6xdx - ydy =yxdy - 3xy°dx. 1.18. yln y + xp¢=0.

1.19. (1+ex )y¢:yex. 1.20. my¢+xy2 +x =0.

1.21. 6xdx - 2ydy =2yx’dy - 3xy°dx. 122 y(l + lny) +xy¢=0.

1.23. (3+ex )yy¢:ex. 1.24. \/3+y2 ++/1- X ¢ =0.

1.25. xdx - ydy =yx’dy - xy’dbx. 126./5+y dx +4 (xzy + y)dy =0.
1.27. (1 +¢” )yy¢:e". 1.28.

3 (xzy +y>dy +4/2+ y°dx =0.

129. 2xdx - ydy =yx*dy - xy’dx. 1.30. 2x +2x)° + my¢20.

1.31. 20xdx - 3ydy =3x"ydy - 5xy’dx.Equation.DSMT4
3anauva 2. Haiiti oOumii maTerpan qudepeHnaisHoro ypaBHeHus!.
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2
2.1. y¢:y—2+41+2.
X X
+
2.3. y¢:)C Y
X=y

2
2.5. 2y¢:y—2 +62+3.
X X

+2y
.Equation.DSMT4
2x-y

xp¢=24/x> + y* + y.Equation.DSMT4

2

X

2.7. y¢=

2.9. 3y¢:y—2+81+4.
X X
2 4y 2
2.11. y¢:x 5 Al .Equation.DSMT4
X" - 2xy

xp¢=4/2x" + y* + y.Equation.DSMT4
2

2.13. y¢:y—2 +62L+6.
X X

x*+2xy- )’

2.15. y¢= .Equation.DSMT4

2x% - 2xy

xp¢=34/x”> + ¥* + y.Equation.DSMT4

2
2.17. 2y¢:y—2 +82 48,

X X
Equation.DSMT4
2 2
X" +3xy-
2.19. y¢= > Yo .Equation.DSMT4
3x° - 2xy

xp¢=3/2x> + 3> + y.Equation.DSMT4

2

2.21. y¢:y—2 +82 412,
X X

Equation.DSMT4
x> +xy- 3y’
x* - 4xy

xp¢=2./3x" + * + y.Equation.DSMT4

2.23. y¢=

.Equation.DSMT4

3y° +2yx?
2.2. xy¢:%.
2y  +x
2.4. xy¢=\/x2 + y2 + y.Equation.DSMT4
3y +4yx°
2.6. xy¢:%.Equaﬁon.DSMT4
2y° +2x
2.8.
3 + 2
2.10. xy¢:M.Equation.DSMT4
2y° +3x
2.12.
3 + 2
2.14. xy¢=M.Equmion,DSMT4
2y° +4x
2.16.
3y +10yx°
2.18. xy¢= Y > yf.
2y° +5x
2.20.
3y +12yx°
2.22. xy¢= Y > yf :
2y +6x
2.24.
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2

2.25. 4y¢:y—2 +102 +5.

X X
Equation.DSMT4
2 2
X +xy-35
227. yb=—— r oy
X" - 6xy

2

2.29. 3y¢:y—2+101+10.

.Equation.DSMT4

xy¢=4./x> + y* + y.Equation.DSMT4

3y +14yx°
2.26. xy¢= Y > yf :
2y  +7Tx

2.28.

2.30. xp¢=42x" +y° + .

.Equation.DSMT4

3anaua 3. Haiitu o6mmii naTEerpan nuddepeHnuaibHOr0 ypaBHEHUS.

X X
Equation.DSMT4
2 2 _ 2
2.31. y¢=x i 2xy oy
2x° - 6xy
2y -
3.1. y¢:x4_—y3.
2x- 2
3.3. y¢:M_
3x+3
3.5 y¢= xty- 2
x-y-2
3.7. y¢= xty-8 :
x-y-38
3.9. y¢= 3y +3 :
2x+y-1
-2
311.y¢:x y+3.
-2x-2
2x+3y-
3.13. y¢= xX¥3y° S
x-5
3.15. y¢zw
5x-y-4
2y -
3.17. y¢:x4_—y3.
x-1
3.19. y¢= 2P+

C4x+3y-1

xX+y-2
32. y¢= :
4 2x-2
3.4. y¢= 2y- 2
x+y-2
36.yq::2x+y-3
x-1
38.y¢:x+3y+4
x-6
3.10. y¢ZX+2y_ >
4x-y-3
3.12. y¢= x+8y- 9 :
Ox-y-9
4y -
3.14. y¢= y-8 :
3x+2y-7
3.16. y¢:y- 2X+3.
x-1
3.18. y¢:3x+2y- 1
x+1
3.20. y¢=x+4y_ 5.
xX-y-35
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3.21. y¢:Ly+2_ 3.20. y¢:M_
x+1 4x- 4
3.23. y¢=M. 3.24. y¢= ) :
2x-2 2x+2y-2
+ - -
3.25. y¢:Ly6. 3.26. y¢=x+—y4.
Tx-y-6 x-2
3.27. y¢:M_ 3.28. W:M_
2x-2 3x+3
- + -
3.29. y¢= 0y- 6 : 3.30. y¢=m.
Sx+4y-9 8x- y-17
3.31. y¢:y—+2.
2x+y-4
3anaua 4. Haiitu pemenue 3agaun Komu.
4.1. y¢- y/x =x*, y(1) =0. 4.2.
y¢- yctgx =2xsinx, y (p / 2) =(). Equation.DSMT4
1 .
4.3. y¢+ ycosx :Esm 2x, y(O) =().Equation.DSMT4 4.4,

ye+ ytgx =cos’ x, (p /4) =1/2.Equation. DSMT4

45 98- —L_=x"+2x, y (- 1) =3/2.EquationDSMT4 4.6,
x+2
1
y¢- —) =¢" (x + 1), y (0) =1.Equation.DSMT4
x+1
4.7. y¢- 2 =xsinx, ywigzl.Equation.DSMT4 4.8.
X 82 )
) 1
y¢+ X =smx, y (p ) =—_.Equation.DSMT4
X
49. y¢+2l =x’, y(l) =1.Equation.DSMT4 4.10.
X
2x 2x? 2 _
ye+ T+ y :1 L y (O) :g.Equatlon.DSMT4
2x -
4.11. y¢- x-S y=5y (2) =4.Equation.DSMT4 4.12.

13


https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html

+1
v+ Y =x—ex, y (l) =¢€.Equation.DSMT4
X X
1
4.13. y¢- 4 :-Zﬂ, y(l) =1.Equation.DSMT4 4.14.
X X
12
y¢- Y. —> y(l) =4.Equation.DSMT4
X X
2 3 .
415 y¢+—y =x", y(l) =- 5/6.Equation. DSMT4 4.16.
X
Yo+ R =3x, y (l) =1 .Equation.DSMT4
X
2
4.17. y¢- 1 ald —=1+x%, y(l) =3. Bquation.DSMT4 4.18.
+ X
1- 2
ye+ al y =I, (1) =1.Equation.DSMT4
3 2
4.19. y¢+—y =, y(l) =1.Equation.DSMT4 4.20.
X X
ye+2xy =-2x°, y 1) —=¢"'.Equation.DSMTA4
Xy X 2 .
421. yb+ =—, 0 ) =—.Equation.DSMT4 4.22.
Ol- ) 2 y(0) =5 B

e+ xy =- x3, y(0) =3.Equation.DSMT4

4.23. y¢- % y =e" <x+1)2, y(O) =1.Equation.DSMT4  4.24.

ye+2xy =xe’ < sin X, ¥ (O) =1.Equation.DSMT4
4.25. y¢- Zy/(x + 1) :(x + 1)3 , Y (0) :1/2.Equation.DSMT4
y¢- ycosx =- sin 2x, y(O) =3 Equation.DSMT4

427. y¢- dxy =-4x°, y(O) =- 1/2.Equation.DSMT4 4.28.
1
ye- Y- ﬂ, y(1) =1.Equation.DSMT4
X X

429. y¢- 3x’y =x° (1+x3 )/3, y(O) =0.Equation.DSMT4  4.30.

y¢- ycosx =sin2x, y(O) =- 1.Equation.DSMT4

431, y¢- y/x == 2/x*, y(l) =1.Equation. DSMT4

3amaua 5. Pemnts 3amauy Komn.

14

4.26.


https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html
https://www.iprbookshop.ru/91659.html

5.0. Y dx + (x+ez/y )dy =0, y
5.2. (y“ ey+2x)y¢=y, ., =1

5.3. yzdx+(xy- 1>dy =0, y‘le =e.

5.4. 2(4)/2 +4y- x)y¢=1, y‘x:o =0.

5.5. (cos2ycoszy- x)y¢=sinycosy, y|x=l/4 =p/3.
5.6. (xcoszy- y’ )y¢=ycos2 ¥, y|m =p/4.

- =0.
58.(104y° - x)y¢=4y, y| _ =LI.

x=e =2.

57.¢" (dx- 2xydy) =ydy, 'y

5.9. dx + (xy -y )dy =0, y| _, =0.Equation.DSMT4

5.10. (3ycos2y- 2y°sin2y - 2x)y¢=y, y‘x% =p /4.
5.11. 8(4y3 +Xxy - y)yd::l, ¥, =O0.

5.12. (2lny- lnzy)dy =ydx - xdy, y‘m =e’.

5.13. 2 (x +y* )y¢=y, y._, =1

5.14. ) (y- 1)a’x+3xy2 (y- l)dy :(y+2)a’y, y|x:1/4 =2.
s15. 2p%dv+ (x+e” Jdy =0, y| _ =L.

5.16. (xy + \/;)dy +y%dx =0, y| _ =4

5.17. sin 2 ydx Z(sinz 2y- 2sin’ y +2x)dy, y‘x:_l/z =p /4.
5.18. (y2 +2y- x)y¢:1, y._, =O0.

5.19. 2y~ ydx - (6x y +7)a'y =0, y|_, =L

5.20. dx :(siny +3cos y +3x)dy, y|mp/2 =p/2.

5.21. 2(0052)/ X082y - x)y¢=sin2y, y|x=3/2 =5p /4.
5.22. ch ydx 2(1+xshx)dy, y|X:1 =In2.
5.23. (13y3 - x)y¢=4y, Y,
524. (yz +4)dx +2xy (yz +4)dy =2dy, y’m/g =2.
5.25. (x+ln2y- lny)y¢=y/2, y| . =l.

x=2

=].
=
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=I.

x=1/2

5.26. (ny +Jy )a'y +2)%dx =0, y
5.27. ydx + (Zx- 2sin” y - ysin2y )dy =0, y|x:3/2 =p /4.
5.28.2 (y3 - y+xy )dy =dx, y‘x:_z =0.

5.29. (Zy +xtgy- y° tgy)dy =dlx, y’m =p.

5.30. 4y dx + (el/(zy)+ x)dy =0, y|_ =l/2.

531. dx + (2x +sin2y - 2cos’ y)dy =0, y|x:_1 =0.

3anaua 6. Haiitu pemenue 3anaun Korm.

6.1. y¢+ xy 2(1 + x)e'x Y,y (O) =1.Equation.DSMT4

6.2. xy¢+ y =2y Inx, y(l) =1/2.Equation.DSMT4

6.3. 2 (xy¢+ y) =xy°, y (1) =2 Equation.DSMT4

6.4. i+ 4x’y =4 (x3 + 1)6'4" y, (O) =1.Equation.DSMT4

6.5. xy¢- y =- y’ (lnx + 2)lnx, y(l) =1.Equation.DSMT4

6.6. 2 (y¢+ xy) :(1 + x)e' Y,y (0) =2.Equation.DSMT4

6.7.3 (xy¢+ y) =y’Inx, y (1) =3. Equation. DSMT4

6.8. 2y¢+ ycosx =y ' cosx (1 + sinx), y (0) =1.Equation.DSMT4

2 _4x

6.9. yt+4x’y =4y’ e (1- X’ ), y(O) =- 1.Equation.DSMT4

6.10. 3¢+ 2xy =2xy>e >, p(0) =- 1.Equation.DSMT4

6.11. 2xy¢- 3y =- (sz +3)y3, y(l) =1//2. Equation.DSMT4

6.12. 3xy¢+5y :(4x- 5) y*, y(l) =1.Equation. DSMT4

6.13. 2y¢+3ycosx =e** (2 + SCosx)y' Loy (O) =1.Equation.DSMT4
6.14. 3 (xy¢+ y) =xy’, y (1) =3 Equation. DSMT4

6.15. y¢- y =2x)°, y(O) =1/2. Equation.DSMT4

6.16. 2xy¢- 3y == (2027 +12 )y, »(1) =1/24/2.Equation.DsMT4
6.17. y¢+2xy =2x°y°, (O) =/2. Equation.DSMT4

6.18. xp¢+y =)’ Inx, y (1) =1. Equation.DSMT4

6.19. 2y¢+ 3y cosx :(8 + 12(:osx)e2x y'oy (O) =2. Equation.DSMT4
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6.20. 4y¢+ x’y = (x3 + S)e'zx v,y (O) =1.Equation.DSMT4
6.21. 8xy¢- 12y =- (Sx2 +3)y3, y(l) =/2.Equation. DSMT4
6.22. 2 ( ye+ y) =xy°, y (O) =2.Equation.DSMT4
6.23. Y&+ xy :(x- l)ex y, y(O) =1.Equation.DSMT4
6.24. 2y¢+3ycosx =- ¢ ** (2 + 3cosx)y'1, y(O) =1.Equation.DSMT4
6.25. Y- y =x°, y(O) =1.Equation.DSMT4
6.26. 2 (xy¢+ y) =y’Inx, y (1) =2.Equation.DSMT4
6.27. Yo+ y =x)°, y(O) =1.Equation.DSMT4
6.28. y¢+2ycthx =y’chx, y (1) =1/sh 1. Equation. DSMT4
6.29. 2( e+ xy) :(x - l)e" ¥, y(O) =2 Equation.DSMT4
6.30. y¢- ytgx =- (2/3) y*sinx, y(O) =1. Equation.DSMT4
6.31. xy¢+ y =x3°, (1) =1. Equation.DSMT4

3anaua 7. Haiitu o6uuii muTerpan AndhepeHIuansHoro ypasHe s,
7.1.3x° ¢’ dx + (x3 e’- l)dy =(0. Equation DSMT4

2x0 2x  2x

2
72. a3X° +=Cc0os —— Zdx - — cos—dy =0.Equation. DSMT4
8 Y YV o v Y

7.3. (3x2 +4y° )dx + (8xy +e’ )dy =(. Equation.DSMT4

) 1 &

74.Dx-1- %(_?dx- a%y - —c_?dy =0. Equation.DSMT4
8 X 0 8 X @

7.5. (yz + ysec’ x)dx + (ny + tgx)dy =0.Equation.DSMT4

7.6. (3x2y +2y+3 )dx + (x3 +2x+3)° )dy =0.Equation.DSMT4

5
X
+ +— —a’x + + —_- — —dy =0. Equation.DSMT4

x>+y? X Yz x>+’ x y
4] o

7.8. gin2x - 2¢os (x + y)ga’x - 2¢0s (x + y)dy =(). Equation.DSMT4
7.9. (xy2 +x/y’ )dx + (x2 y-x*/y’ )dy =0. Equation.DSMT4

eel 2
7.10. Q_ + 3L ~dx - Y —-dy =0.Equation DSMT4

X %) X
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7.11. lcos—dx aElcosl +2y (_);dy =().Equation.DSMT4
x> x 8x X %)
7.12. + y —dx +Cx + ——— —dy =().Equation.DSMT4
§\/x +y° § X +y g
l1+x 1-
713 — 2 gy )2cy dy =0.Equation.DSMT4 7.14.
X’y Xy
dx x+)° '
— - ———dy =0.Equation. DSMT4
y y
+1
7.15. —dx- l dy =0.Equation.DSMT4 7.16.
x X
. 1
Ket+ lzc_?dx - —dy =0.Equation.DSMT4
8 X @ X
COS
7.17. %Oxy - —dx +a%x + 2 > . y*sin y’ _dy =0. Equation.DSMT4
8 SlIly g 8 sin y (%]

xdy

& o]
7.18. c— 4 ~+e" adx- — =(.Equation.DSMT4 7.19.
Ext+y g Xty

e’ dx + (cos y+xe’ )dy =0. Equation.DSMT4

2

7.20. (y3 + cosx)dx + (3xy2 +e’ )dy =(0. Equation.DSMT4

721 xe” dx + (xz ye' +tg’y )dy =(0. Equation. DSMT4

7.22. (Sxy2 - x )dx + (sz y- y)dy =0.Equation.DSMT4

7.23. &o0s (x +y? )+ sin xddx +2y cos (x +y? )dy =(0. Equation.DSMT4

7.24. (xz - 4xy- 2y’ )dx + (yz - 4xy- 2x° )dy =().Equation.DSMT4

&. : 1o, e 10
7.25. 8sm y+ysiny+—dx + 8x cos y - cosx + — dy =0.Equation.DSMT4
X Vo

726 o1 + le"/ g t_?dx +31- ize"/ g t_?dy =0.Equation.DSMT4
y ] y %]
(x- y)dx+ (x+y)dy

7.27.
2+ yz

=(.Equation.DSMT4

7.28. 2 (3xy2 +2x° )dx +3 (Zx2 y+y’ )dy =0. Equation.DSMT4
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7.29. (3x3 +6x°y +3x)° )dx + (2)63 +3x°y )dy =0.Equation.DSMT4

7.30. xy’dx + y (xz +y’ )dy =0.Equation.DSMT4

7.31. xdx + ydy + (xdy - ydx )/ (xz +y° ) =0. Equation. DSMT4

3apnaua 8. /{ns manHoro nud¢epeHIuaNIbHOr0 YpaBHEHUS METOJOM H30KJIHH TOCTPOHTH

MHTErpaTbHYI0 KPHBYIO, Ipoxosntyio depe3 Touxy M .
8.1. y¢=y- x*, M (1, 2>.Equation.DSMT4
we=-2x, M (O, 5).Equation.DSMT4
83. =2+, M (1, 2>.Equation.DSMT4

2x

y¢=3—, M (1, 1).Equati0n.DSMT4
Y

8.5, y¢=(y- 1)x, M(l, 3/2).Equation.DSMT4
we+x =0, M (- 2, - 3).Equation.DSMT4

87. y¢=3+y°>, M (1, 2).Equation.DSMT4
x¢=2y, M (2, 3).Equation.DSMT4

8.9, y¢(x2 +2): v, M (2, 2>.Equation.DSMT4
x*- Y+ 2x0¢=0, M (2, 1).Equation.DSMT4
8.11. y¢=y- x, M(9/2, 1).Equation.DSMT4
ye=x’-y, M (1, 1/2>.Equation.DSMT4

8.13. y¢=xy, M (O, - 1).Equation.DSMT4
ye=xy, M (0, 1).Equation.DSMT4

8.15. yy¢=- %, M(4, 2>.Equation.DSMT4

2(y+y¢)=x+3, M1, 1/2) Equation.DSMT4

8.17. y¢=x+2y, M (3, O).Equation.DSMT4
x¢=2y, M (1, 3).Equation.DSMT4

8.19. 3yy¢=x, M (-3, - 2).Equation.DSMT4
ye=y-x*, M (- 3, 4).Equation.DSMT4

821. x° - > +2xyp¢=0, M (- 2, 1).Equati0n.DSMT4
ye=x’-y, M (2, 3/2).Equation.DSMT4
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8.2.

8.4.

8.6.

8.8.

8.10.

8.12.

8.14.

8.16.

8.18.

8.20.
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823. y¢=y-x, M (2, 1).Equation.DSMT4 8.24.
we=-x, M (2, 3).Equation.DSMT4
825. y¢=y-x, M (4, 2).Equation.DSMT4 8.26.
3ywb=x, M (1, 1).Equation.DSMT4
827. y¢=x"-y, M (0, 1>.Equation.DSMT4 8.28.
ye=3y", M (1, 3).Equation.DSMT4
820. x° - y° +2xyp¢=0, M (- 2, - 1).Equation.DSMT4 8.30.
y¢=x(y- 1), M (1, 1/2).Equation.DSMT4
831 y¢=x+2y, M (1, 2).Equation.DSMT4
3amaua 9. Haiitn munmo, npoxozsmyio depes Touxy M, u o6naaiontyio Tem CBOHCTBOM,

A
aro B moGoii ee Touke M nopmanbmbiii Bektop MN ¢ komnom Ha ocu Oy UMeeT JINHY,

paBHYIO a,n o6pa3yeT OCTpLIﬁ YTOJI C MOJIOKUTCJIIbHBIM HAIIPABJIICHUCM OCU Oy .

9.1. M, (15, 1), a =25.Equation.DSMT4 9.2.
M, (12, 2), a =20.Equation.DSMT4
93. M, (9, 3), a =15.Equation.DSMT4 9.4.

Mo (6, 4), a =10.Equation.DSMT4
9.5. ]\/[O (3, 5), a =5.Equation.DSMT4

Haiiti nmHuto, npoxomsmgyro depe3 Touky M, eciu oTpe3ok 000l ee KacaTelbHOIl
0
Mex Ty TouKoii kacanus u ockio (J) nenutes B Touke TlepecedeHus ¢ OChi0 aGCIMCC B OTHOTIEHHH

a : b (cuuras ot ocu Oy ).

9.6. M, (1, 1), a:b =1:2.Equation.DSMT4 9.7.
M, (- 2, 3), a:b =1:3.Equation.DSMT4
98. M, (0, 1), a:b =2 :3.Equation.DSMT4 9.9.

M, (1, O), a :b =3:2.Equation.DSMT4
9.10. M, (2, - 1), a :b =3 :1.Equation.DSMT4
Haiity nmummo, mpoxoasmiyio depes Touxy M 0> €CIIM OTPE30K JI00OH ee KacareibHOM

MCKOAY TOYKOM KacaHHUs M OChIO Oy JACJIUTCS B TOUKEC IIEPECCUCHUSA C OCBIO 8.6CLII/ICC B OTHOILICHHUHU

a:b (cuuTas OT ocu Oy ).

9.11. M, (2, - 1), a :b =1:1.Equation.DSMT4 9.12.
Mo (1, 2), a:b =2 :1.Equation.DSMT4
9.13. M, (- 1, 1), a:b =3 :1.Equation.DSMT4 9.14.
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M, (2, 1), a:b =1:2.Equation.DSMT4
9.15. M, (1, - 1), a:b =1:3.Equation.DSMT4
Haiiti nuHMIO, mpoxozsmiyio depe3 Touky M 0» €CIIM OTPE3OK JIIOOON €€ KacaresbHOM,

3aKITIOYCHHBIN MCKAY OCAMHU KOOPAUHAT, ACIIUTCA B TOYKC KaCaHUSA B OTHOIICHUUN a. b (C‘II/ITaSI oT

ocH Oy ).

9.16. M, (1, 2), a:b =1:1.Equation.DSMT4 9.17.
MO (2, 1), a:b =1:2.Equation.DSMT4
9.18. M, (1, 3), a:b =2 :1.Equation.DSMT4 9.19.

Mo (2, - 3), a:b=3: 1.Equation. DSMT4
9.20. M, (3, - 1), a:b =3:2.Equation.DSMT4
Haiitn snmHMIO, TIPOXOMSINYO Yepe3 TOUKY M o ¥ OOJNANaoIIyr0 TEM CBOMCTBOM, YTO B

A
mo6oii ee Touke M xacarensusiit Bexktop MN ¢ xormom na ocn OX nmeer mpoeximio Ha 0ch

Ox , 00OpaTHO HPOHOPIHMOHAIBHYIO aOCHMCCE TOYKHU M . Koo HUIIACHT IPOIOPLHUOHAIBHOCTH
P ponop y ponop
pasen d Equation.DSMT4 .

921. M, (1, e), a =- 1/2.Equation. DSMT4 9.22.
Mo (2, e), a == 2.Equation.DSMT4

9.23. M, (— 1, \@ )7 a =- 1.Equation.DSMT4 9.24.
M, (2, l/e), a =2.Equation.DSMT4

9.25. ]\10 (1, 1/62 ), a :1/4.Equation.DSMT4

Haiitn nunmio, mpoxoasmyio uepes Touxy M o M 0o0Ianarouryro TeM CBOMCTBOM, 4TO B
A

moboii ee Touke M xacarensusiii Bektop MN ¢ xonmom Ha ocu Oy UMeeT MPOEKINIO Ha OCh
Oy , paBayto d Equation.DSMT4 .

9.26. M, (1, 2), a == 1.Equation.DSMT4 9.27.
Mo (1, 4), a =2.Equation.DSMT4
9.28. M, (1, 5), a =- 2.Equation.DSMT4 9.29.
MO (1, 3), a == 4.Equation.DSMT4
9.30. M, (1, 6), a =3.Equation.DSMT4 9.31.
MO (1, 1), a =1.Equation. DSMT4

3anaua 10. Haiitu obmiee pemenne nuddepeHnanbHOro ypaBHSHUS.

10.1. y@xInx =y¢ 10.2. xy@+ y¢=1.
10.3. 2xy@=y¢ 10.4. xy@+ y¢=x +1.
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1

10.5. tgx X ¢- y¢+ —— =0. 10.6. x> y¢+ xy¢=1.
sin x
10.7. ydtictg 2x + 2 y¢=0. 10.8. x> ylt+ x? y¢ =1.
10.9. tg x XY@ =2y 10.10. ydfcth2x =2 y¢
10.11. x* yé+ x* y¢=1. 10.12. xydt+ 2 y¢=0.
10.13. (1 +x° )y¢+ 2xy¢=x". 10.14. X pdi+ x* y¢=1.
1
10.15. xy@- y€¢+— =0. 10.16. xy@+ y€¢+ x =0.
X
10.17. thx X" = ydt 1018, xpdt+ y¢=n/x.
10.19. ydftgx =y@+1. 10.20. ydftg Sx =5y
10.21. ydith 7x =7 ¢t 1022, X p@t+ x? & =+/x.
1
10.23. cthx Xy ¢- y¢+ pr =0. 10.24. (x + 1)yd¢+ y(¢=(x + 1).
chx

. 1

10.25. (1 + s1nx)y<m::cosx @ 10.26. xy@+ y@¢=—.
Jx
2
10.27. = xy@+ 2 y@¢=—-. 10.28. cth xy@+ y¢=ch x.
X
4 3 2x
10.29. x" y¢+ x” y¢=4. 10.30. y@+— . y¢=2x.
x°+

10.31. (1 +x° )y¢+ 2xy¢=12x".Equation.DSMT4

3anaua 11. Haiitn pemenue 3anaan Ko,
1.1, 4y  yg=y* - 1, y(O) =2, y¢(0> :1/(2\/§)Equation.DSMT4
11.2. y¢=128y", y(O) =1, y¢(0) =8. Equation. DSMT4

11.3. y&° + 64 =0, y(O) =4, y¢(0) =2.Equation. DSMT4

11.4. y@+ 2sin ycos’ y =0, y(O) =0, y¢(0) =1.Equation.DSMT4
11.5. y¢=32sin’ ycos y, y(l) =p/2, y¢(l) =4 Equation.DSMT4
116, y¢=98y°, y(l) =1, y¢(l> =7 .Equation. DSMT4

11.7. y&° +49 =0, y(3) =-7, y¢(3) =- 1.Equation.DSMT4

118 4y’ y6=16y* - 1, y(0)=v2/2, y4(0)=1/2.EquationDSMT4
11.9. y¢+ 8sin ycos’ y =0, y(O) =0, y¢(0) =2 . Equation.DSMT4
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11.10.
11.11.
11.12.
11.13.
11.14.
11.15.
11.16.
11.17.
11.18.
11.19.
11.20.
11.21.
11.22.
11.23.

11.24.

11.25.
11.26.
11.27.
11.28.
11.29.
11.30.

11.31.

y¢=72y", y( ): : y¢(2) =6. Equation.DSMT4

&> +36 =0, y(O)—3, y¢(0):2.Equation.DSMT4
y¢=18sin’ ycos y, y(l):p /2, y¢<1):3.Equation.DSMT4
4y’ ye=y*-16, y(0)=2v2, y¢(0)=1/2.EquationDsMT4
y€=50y", »(3)=1, y¢(3)=5.Equation.DSMT4

v’ +25 =0, y(2 =-5, y¢(2)=- 1 .Equation.DSMT4
y¢+18sin ycos’ y =0, y(O) =0, y¢(0) =3 Equation.DSMT4
y¢=8sin’ ycos y, y(l) =p/2, y¢(1) =2. Equation.DSMT4
y¢=32y", y(4):1, y¢(4>:4.Equation.DSMT4

v +16 =0, y(l) =2, y¢(l) =2 .Equation.DSMT4

¢+ 32sin ycos’ y =0, y(O) =0, y¢(0) =4 Equation.DSMT4
y¢=50sin’ ycos y, y(l):p/2, y¢(1):5.Equation.DSMT4
y¢=18y°, y( ):, y¢(1>—3.Equation.DSMT4

v +9 =0, y (1) , (l) =3.Equation.DSMT4
y y¢t= ( ), =2, y¢<0) :\/5 . Equation.DSMT4
¢+ 50sin ycos’ y = O y (O) =0, y¢<0) =5.Equation.DSMT4

y¢=8y", y( ):, y¢<0)—2.Equation.DSMT4

& +4 =0, y(O) =-1, y¢(0) =- 2.Equation.DSMT4

y¢=2sin’ ycos y, y(l):p/z, y¢(1):1.Equation.DSMT4

yy¢=y"- 16, y(O) =2./2, y¢(0) —=/2.Equation.DSMT4
y¢=2y°, y( ): , y¢( )_I.Equation.DSMT4

v +1=0, y(1)=-1, y¢(1)=- 1.Equation.DSMT4

3agauya 12. Haiitu obuiee pemenue quddepeHIHanTbsHOr0 ypaBHeHHUS.

12.1. y@+3y¢+2y¢=1- x°.Equation.DSMT4 12.2.
ydt— y(¢26x2 + 3 x.Equation.DSMT4
12.3. ylt- y¢=x" + x.Equation.DSMT4 12.4,

- 3y@®+3y¢- y¢=2x.Equation. DSMT4

2
12.5. " - y¢:5(x+2) .Equation.DSMT4 12.6.
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ylV - 2y¢t+ y¢t=2x (1 - x).Equation.DSMT4

12.7. " + 2y@+ y&=x" + x - 1. Equation.DSMT4
" = y" =2x +3.Equation.DSMT4

12.9. 3" + y#=6x - 1.Equation.DSMT4

ylV + 2@+ y¢=4x2 .Equation. DSMT4

12.11. ydt+ y¢=5x" - 1.Equation. DSMT4

" +4y@+4y¢=2x - x”.Equation. DSMT4

12.13. 7y@®- y€=12x.Equation.DSMT4

yat+ 3¢+ 2 y¢=3x" + 2x. Equation. DSMT4

12.15. ydt- y¢=3x" - 2x +1.Equation.DSMT4
ydlt— y¢=4x2 - 3x + 2.Equation.DSMT4

1217. " = 3y@+3y¢- y¢=x - 3.Equation DSMT4
y" +2y@+ y¢=12x" - 6x.Equation.DSMT4
12.19. ydt- 4y¢=32 - 384x".Equation. DSMT4
y[V +2y@E+ y¢=2 - 3x2.Equation.DSMT4

12.21. ydt+ y¢=49 - 24x’.Equation. DSMT4

- 2y¢=3x" + x - 4.Equation.DSMT4

12.23. y@- 13y¢+12y¢=x - 1.Equation.DSMT4
Equation.DSMT4
12.25. y@t- y¢&=6x + 5.Equation. DSMT4

ylt+ 3 y¢+ 2 y¢=x" + 2x + 3. Bquation.DSMTA4

12.27. y@- Sy€¢+6y¢= (x - 1)2 .Equation.DSMT4

" - 6+ 9y¢=3x - 1.Equation.DSMT4

12.29. ydtt- 13y¢+12y¢=18x" - 39.Equation. DSMT4
3" + y@=12x + 6.Equation.DSMT4

12.31. y@- 5y¢+6y¢=6x" + 2x - 5.Equation.DSMT4

12.8.
12.10.

12.12.

12.14.
12.16.
12.18.
12.20.
12.22.

12.24. v + ydE=x.

12.26.
12.28.

12.30.

3agaua 13. Haiitu ob1iee pemenue nuddepeHIHanbHOro ypaBHEHHUS.

13.1. y@- 4y€¢+5y¢- 2y :(16- 12x)e'x.Equation.DSMT4

13.2. ydt- 3y¢+2 y¢:(1 - ZX)GX.Equation.DSMT4

13.3. y@- y€- yC+ y :(3x +7 )ez" .Equation.DSMT4

13.4. ydt- 2 y¢+ y¢=<2x +5 )ez" .Equation.DSMT4
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13.5. y@- 3y¢+4y :(18x- Zl)e'x.Equation.DSMM

13.6. y@- 5y¢+8y¢- 4y :(2x- S)ex.Equation.DSMM
13.7. y@- 4y¢+4 y¢:(x - 1)ex .Equation.DSMT4

13.8. yl+ 2 ye+ y¢:(1 8x + 21)e2x .Equation. DSMT4

13.9. y@+ y¢- y¢- y :(8x + 4)ex .Equation.DSMT4

13.10. y@- 3y¢- 2y =-4x %" .Equation.DSMT4

13.11. p@t- 3y¢+2y :(4x +9 )ezx .Equation.DSMT4

13.12. y@+4y¢+5y¢+2y = (12x + 16)ex . Equation.DSMT4
13.13. yd- y@- 2y¢:(6x -1 l)e' * . Equation.DSMT4

13.14. y@t+ y@- 2 y¢:(6x + S)e" .Equation.DSMT4

13.15. ydt+4y¢+ 4 y¢:(9x +15 )ex .Equation.DSMT4

13.16. y@- 3y¢- y¢+3y :<4- Sx)ex.Equation.DSMT4
13.17. y@- y€- 4y¢+4y :(7 - 6x>ex.Equation.DSMT4
13.18. y@t+3y¢+2y¢= (1 - 2x)e' " .Equation.DSMT4

13.19. @~ 5y@+7y¢- 3y =(20- 16x )& . Equation DSMT4
13.20. yd- 4y¢+3y¢=-4x X" .Equation.DSMT4

13.21. y@- Sy¢+3y¢+9y :(32x - 32 )e' " Equation.DSMT4
13.22. y@- 6 y¢+9y¢=4x X" .Equation. DSMT4

13.23. y@- 7y@+15y¢- 9y :(8x- lz)ex.Equation.DSMT4
13.24. y@- y@- S5y¢- 3y =- (8x +4)ex .Equation.DSMT4
13.25. y@+5y€¢+7y¢+3y = (1 6x + 20 )ex .Equation.DSMT4
13.26. y@- 2y@¢- 3 y¢:(8x - 14)e' " Equation.DSMT4

13.27. y@t+ 2 y¢- 3 y¢:(8x + 6)e" .Equation.DSMT4

13.28. y@+ 6y¢+9 y¢:(1 Ox + 24)ex .Equation.DSMT4
13.29. y@- y¢- 9y¢+9y :(12 - 16x)ex.Equation.DSMT4
13.30. y@t+4y¢+3y¢=4 (1 - x)e' " Equation.DSMT4

1331, ydt+ y¢- 6y¢:(20x + 14)e2x .Equation.DSMT4

3anaua 14. Haiitu obmee pemenne nuddepeHInaibHOr0 ypaBHCHHUS.
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14.1. y@+2y¢=4¢" (Sinx+cosx). 14.2. y&- 4y¢+4y =- ¢** sin6x.

143. y@+2y¢=-2¢" (sinx + cosx). 14.4. y¢+y =2cos7x +3sin7x.

Equation.DSMT4
14.5. y€+ 2y¢+ 5y =- sin 2x. Equation.DSMT4 14.6.

y&- 4y¢+8y =e* (5 sinx - 3cosx ) Equation.DSMT4
14.7. y&+2y¢=¢" (sinx + cosx).Equation.DSMT4 14.8.
y&- 4y¢+ 4y =e** sin 3x.Equation. DSMT4

14.9. y&+ 6y¢+13y =e > cos 4x.Equation. DSMT4 14.10.
y&+ y =2cos3x - 3sin 3x.Equation.DSMT4
14.11. y&+ 2 y¢+ 5y =- 2sin x.Equation.DSMT4 14.12.

y&- 4y¢+8y =e* (- 3sinx +4cosx ) Equation.DSMT4
14.13. y¢+2y¢=10¢e" (sin X +cosx ).Equation.DSMT4 14.14.
y¢- 4y¢+ 4y =e** sin Sx. Equation.DSMTA4

14.15. y&+ y =2 cos 5x + 3sin Sx. Equation. DSMT4 14.16.
y@+2y¢+ 5y =-17sin 2x.Equation. DSMT4

14.17. y&+ 6y¢+ 13y =e > cos x. Equation. DSMT4 14.18.

y€- 4y¢+8y =¢" (3 sinx +5cosx ) Equation.DSMT4

14.19. y¢+2y¢=6¢" (sin X+ COSX).Equation.DSMT4 14.20.
y(¢- 4y¢+ 4y =- ¢**sin4x. Equation.DSMT4

14.21. y&+ 6y¢+13y =- e’* cos 5x. Equation. DSMT4 14.22.

y&+ y =2cos7x - 3sin 7 x.Equation.DSMT4
14.23. y€+ 2y¢+ 5y =- cos X.Equation.DSMT4 14.24.

y&- 4y¢+8y =¢” (2 SINX - COSX ) Equation.DSMT4

14.25. y&+2y¢=3¢" (sin X +cosx ) Equation.DSMT4 14.26.
y&- 4y¢+ 4y =e** sin 4x.Equation.DSMTA4

14.27. y&+ 6 y¢+13y =e > cos 8x.Equation. DSMT4 14.28.

y€+ 2 y¢+ 5y =10c0s x.Equation. DSMT4
14.29. y€+ y =2 cos4x + 3sin 4x.Equation.DSMT4 14.30.

y&- 4y¢+8y =e” (- sinx + 2cosx>. Equation.DSMT4

1431. y&- 4y¢+4y =e>* sin 6. Equation DSMT4

3agaua 15. Haiitu obuiee pemenne quddepeHInanTsHOr0 ypaBHEHHS.
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15.1. y¢- 2y¢=2ch2x.
152. y¢+ y =2sinx - 6cosx +2¢e" .Equation.DSMT4

15.3. ydt- y¢=2e" + cos x.Equation. DSMT4
15.4. y¢- 3y¢=2ch 3x.Equation.DSMT4

15.5. y&+4y =- 8sin2x +32cos2x + 4e>* .Equation. DSMT4

15.6. y@- y¢=10sinx + 6cosx +4e" . Equation.DSMT4
15.7. y¢- 4y¢=16ch4y.Equation. DSMT4

15.8. y&+9y =- 18sin3x- 18¢’" . Equation.DSMT4

15.9. ydt- 4y¢=24¢"- 4cos2x + 8sin 2x. Equation. DSMT4
15.10. y€- 5y¢=50ch 5x.Equation.DSMT4

15.11. y¢+16y =16cos4x - 16e*" Equation. DSMT4

15.12. ydt- 9y¢=-9e’* +18sin3x - 9cos3x. Equation DSMT4
15.13. y€- y¢=2ch x.Equation. DSMT4

15.14. y&+ 25y =20cos5x - 10sin5x +50¢” . Equation. DSMT4

15.15. yt- 16 y¢=48e™ + 64 cosdx - 64sin 4x.Equation. DSMT4
15.16. Y&+ 2y¢=2sh 2x. Equation. DSMT4

15.17. y&+36y =24sin6x - 12cos6x +36¢°" . Equation. DSMT4
15.18. yd- 25y¢=25 (sin 5x +cos Sx)- 50€’" . Equation.DSMT4
15.19. y@+ 3y¢=2sh 3x. Equation. DSMT4

15.20. y&+49y =14sin7x +7cos7x - 98¢’ . Equation. DSMT4
1521, y@- 36y¢=36¢e" - 72 (cos 6x +sin 6x). Equation.DSMT4
15.22. y&+ 4y¢=16sh 4x. Equation.DSMT4

15.23. y&+ 64y =16sin8x - 16cos8x - 64e" .Equation. DSMT4
15.24. W= 49y¢=14¢"- 49(cos7x +sin7x ). Equation DSMT4
15.25. y€+ 5y¢=50sh Sx. Equation.DSMT4

15.26. y&+ 81y =9sin9x +3cos9x +162¢”’" . Equation. DSMT4

15.27. Y@~ 64y¢=128cos8x - 64¢"* .Equation DSMT4
15.28. y&+ y¢=2sh x.Equation.DSMT4

15.29. y&+100y =20sin10x - 30cos10x - 200e'™ . Equation. DSMT4
15.30. yt- 81y¢=162¢"* + 8 1sin 9x. Equation.DSMT4
15.31. ydt- 100y¢=20¢""" + 100 cos10x. Equation. DSMT4

3anaua 16. Haiitu pemenne 3agaun Komm.
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16.1. y¢+p’y =p°/cospx, y(O) =3, y¢(0) =0.

162, ye+3ye=9¢™/(1+e ), y(0)=In4, ye(0)=3(1- In2)
Equation.DSMT4

163. y@+ 4y =8ctg2x, y(p/4) =35, y®(p/4) =4 Equation.DSMT4

164 ye- 6y¢+8y =4/(1+e> ), y(0)=1+2I2, yo{0)=6In2.
Equation.DSMT4

165. y&- 9ye+18y =9¢ /(14 ). 1(0)=0, y¢(0)=0.Equation.DsMT4

166. y¢+p°y =p’/sinpx =1, y(1/2), y¢(1/2) =p* /2. Equation.DSMT4

16.7. y€+ 1 y = 1 y(O)zz, y¢(0):O.Equation.DSMT4

2

p?” picos(x/p)
9e-3x
3+

16.9. y@+ y =4ctgx, y(p /2) =4, y¢(p /2) =4 .Equation.DSMT4

16.10. ye- 6y¢+8y =4/(2+¢> ), y(0)=1+3l3, y¢(0)=10In3.
Equation.DSMT4

16.11. y¢+6y¢+8y :4e'2x/(2 +e” ), y(O) =0, y¢<0) =0.Equation.DSMT4
16.12. y¢+9y =9/sin3x, y(p/6) =4, y¢(p/6) =3p /2.Equation.DSMT4

16.13. y¢+9y =9/cos3x, y(O) =1, y¢(0) =(). Equation.DSMT4

16.14. y¢- y¢:e"“/(2+e'x), y(O) =In27, y¢(0) =In9 - 1.Equation.DSMT4

16.15. y@+ 4y =4ctg2x, y(p/4) =3, y¢(p/4) =2.Equation.DSMT4

16.8. y&- 3y¢= , y(0)=4m4, y¢(0)=3(31n4- 1).EquationDSMT4

, »(0)=1+8mn2, y¢(0)=14In2.

16.16. y@- 3¢+ 2y :3 !
+

Equation.DSMT4
16.17. yi- 6y¢+8y =4¢™/ (1+e'2x ) »(0)=0, y¢(0)=0.Equation.DsMT4

16.18. y&+16y =16/sindx, y(p/8)=3, y¢(p/8)=2p.Equation.DSMT4

16.19. y&+16y =16/cos4x, ¥(0)=3, 1¢(0)=0.Equation.DSMT4

16.20. ye&- 2y¢=4e'2x/(1+e'2" ), y(O) =In4, y¢(0) =In4- 2.
Equation. DSMT4

16.21. y¢t+£:ictg(x/2), y(p):z, y¢(p):1/2.Equation.DSMT4

16.22. y&- 3y¢+2y :1/(2+e"‘), y(O) =1+3In3, y¢(0) =5In3.
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Equation. DSMT4

16.23. y¢+3y¢+2y =e ™" / (2 +e ), y (0) =0, y¢(0> =0. Equation.DSMT4
16.24. y¢+ 4y =4/sin2x, y(p /4) =2, y¢(p /4) =P .Equation.DSMT4

16.25. y¢+4y =4/cos2x, y(O) =2, y¢(0) =(.Equation.DSMT4

16.26. y@+ y¢=e"/ (2 +e" ), y (O) =In27, y¢(0) =1- In9.Equation.DSMT4
1627. Y&+ y =2ctgx, y(p /2) =1, y¢(p /2) —=2.Equation.DSMT4

16.8. ye- 3ye+2y =1/(1+¢ ), y(0)=1+2mn2, yo{0)=3In2.
Equation. DSMT4
16.29. y&- 3y¢+2y :e"/ (1+e"‘), y(O) =0, y¢(0) =0. Equation.DSMT4

16.30. y¢+ y =1/sinx, y(p /2) =1, y¢(p /2) =p /2. Equation.DSMT4
1631. y¢+ y =1/cosx, y(O) =1, y¢(0) =().Equation.DSMT4
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5. MeToauueckue MaTepHualJbl, ONMPEaACTaAIOIUe MPOUCAYPbI OCHUBAHUA KOMIICTCHIIUN

5.1 Kpurtepuu oueHnBaHus KOJUIOKBHYMA.
OneHka «OTJIMYHO» BBICTABISETCS 3a TIyOOKO€ 3HaHWE MPEIyCMOTPEHHOTO MpOrpaMMon
MaTepuaia, 33 yMEHHME 4YEeTKO, JaKOHMYHO W JIOTMYECKHM II0CJIEJIOBATEIbHO OTBEYaTh Ha
MOCTaBJICHHBIE BOMPOCHI.
OneHka «xopomo» — 3a TBEpJOE 3HAHME OCHOBHOIO (IIPOrpaMMHOI0) Marepuaia, 3a
rpaMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI HAa IOCTABICHHBIE BOTPOCHI.
OneHka «yaOBJIETBOPUTEJBHO» — 3a 00IIee 3HaHUE TOJBKO OCHOBHOTO MaTepuala, 3a OTBETHI,
coJlepiKalie HETOYHOCTH WM CIa00 apryMEHTHUPOBaHHBIE, C HApYIICHHEM IOCIIe0BATEIbHOCTH
U3JI0’KEHUS MaTepuana.
OneHka «HeyJI0BJIeTBOPUTEIbHO» — 3a HE3HaHHE 3HAUYUTEIbHOW YacTH MPOTrPaMMHOIO
MarepHaia, 3a CyIIeCTBEHHBIC OIIMOKHM B OTBETAX Ha BONPOCH], 32 HEYMEHHE OPHUEHTHUPOBATHCA B
MaTepuale, 34 He3HaHHWE OCHOBHBIX MOHATUHN AUCHUTUIHHBI.

5.2 Kpurepum oueHMBaHHMsI TECTUPOBAHMS

[Tpu TecTupoBaHMM Bce BepHble OTBeThl Oepytcs 3a 100%.
90%-100% oTnuuHO

75%-90% xopomo

60%-75% yIOBIETBOPUTEITHHO

MeHee 60% HeyIO0BIETBOPUTEIBLHO

5.3 Kpurepum oueHuBaHMs Pe3yJbTATOB 0CBOEHMS JUCHMILIMHBI (AK3aMeHAa)

OuneHka «OTJIMYHO» - CIOCOOCH YBEPEHHO MOCIIEIOBATEIBHO M JIOTHYECKH TMPAaBUIBHO  HW3JIaraTh
OCHOBHBIE pa3/ieNbl BBICIICH MaTeMaTHKH W €CTECTBEHHO — HAYYHBIX TUCIUIUINH, CHCTEMaTHU3UPOBATh
TEOPETHUYECKUH Marepuall, YBEPEHHO apryMEHTHPYET, OCYINECTBISET BHIOOp TEOPETHYECKOTO U
MPAaKTHYECKOTO MaTepraia pa3fesoB GyHIaMeHTaIbHONH HAYKH TIPH BBHITIOJHEHUH HAYYHBIX M MPAKTUIECKUX
HCCIIEIOBAaHUM, CTIOCOOCH YBEPEHHO BBISBIISITH METOJBI M Pa3JeNibl BBICIICH MATEMAaTUKH U €CTECTBEHHO —
Hay4YHBIX JUCUUIUIMH B MPAKTUYECKON peanu3aluu MOCTPOCHUS MAaTEeMaTHYECKUX MOJENeH pa3IuuHON
HaIPaBIEHHOCTH.

OneHka «XOpOIIO» — CIOCOOEH TMOCIEA0BATENBHO M JIOTHYSCKU TPABUIIBHO H3JaraTh OCHOBHBIC Pa3/Ieibl
BBICIIIEl MATEMaTHKH M €CTECTBEHHO — HAYYHBIX JUCIHILINH, CHCTEMAaTU3UPOBATh TEOPETHUECKUI MaTepHal,
apryMEHTUPYET, OCYIICCTBISICT BHIOOP TEOPETUYECKOTO M MPAaKTUYECKOTOo Marepuana pa3zelioB
(yHIaMEHTaJIbHOM HAYKH IIPH BBIIOJIHEHUH HAyYHBIX M MPAKTHYECKUX UCCICIOBAaHUM, CIOCOOCH BBISBIATH
METOAbl W pa3fesbl BHICIIEH MaTeMaTWKU M E€CTECTBEHHO — HAy4YHBIX AMCLUIUIMH B IPAKTUYECKOH
peain3anny NOCTPOSHHSI MaTeMaTHYeCKUX MoJIeNel pa3InyHOl HaIllpaBIEeHHOCTH

OuneHka «yJOBJIETBOPUTEIBHO» — CIOCOOCH YaCTHUYHO IMOCIIEAOBATEIBHO M JIOTHYECKH MPABHIBHO
W3/IaraTb OCHOBHBIC pa3leibl BBICHIEH MaTEMaTUKU M €CTECTBEHHO — Hay4HBIX JUCIUILIMH,
CHUCTEMAaTHU3MPOBaTh TEOPETHUYECKUI Marepuall, YacTHYHO apryMEHTHUPYET, OCYIIECTBISET BBIOOP
TEOPETHUECKOTO M MPAKTHUECKOTO Marepuaja pasaeiioB (yHIAMEHTAIbHOW HAyKM IPH BBIIOJHCHUU
HayYHBIX M MPAKTUYECKUX HCCICHAOBAHUM, CHOCOOCH YaCTUYHO BBISABISATH METOABI M Pa3Jelibl BBICIICH
MaT€MaTUKH W €CTECTBEHHO — HAyYHbIX JAUCLMIUIMH B MPAKTUYECKOW peaqu3allud IOCTPOCHUS
MaTeMaTHYeCKUX MOJIEeH pa3IuyHON HaIpaBIE€HHOCTH.

OuneHka «HEYIOBJICTBOPUTEIBLHO» — HE CIIOCOOCH IMOC/IEIOBATEIBHO M JIOTHYECKH IPABUIBHO
u3naraTb OCHOBHBIC pa3lienbl BBICIIEH MaTeMaTHKH W €CTECTBEHHO — HAayYHBIX JUCLUIUIMH,
CHUCTEMAaTU3HUPOBaTh TEOPETUUECKUN MaTepual, He apryMEHTHPYET, OCYIIECTBISET BRIOOP TEOPETHUECKOTO U
MMPaKTHYECKOTO MaTepualia pasienoB (yHIaMEeHTabHOW HAYKH TP BBITOJIHEHUH HAYYIHBIX U MPAKTHIECKIX
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WCCIIeZIOBaHUH,. HE CIIOCOOCH BBISBIISATH METOJIBI U Pa3feiibl BHICIICH MaTEMATHKH U €CTECTBEHHO — HAYUHBIX
MUCITUIUITMH B TPAKTUYECKOW  pealM3alyl  IMOCTPOSHUS MAaTeMAaTHYECKWX MOJENEeH  pa3IimdHOMN
HaIPaBJICHHOCTH.

5.4. Kpurepumn oueHMBaHMsI KOHTPOJbHOH PadoOThI

[Ipu npoBepke KOHTPOJILHONW paboThI Bce BepHbIE OTBETHI OepyTcs 3a 100%.
90%-100% oTau4HO

75%-90% xopomo

60%-75% yIOBIAETBOPUTETHLHO

MeHee 60% HeyIOBIETBOPUTEIBHO
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