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1. HACITIOPT ®OHIA OIIEHOYHBIX CPEACTB

1.1. O6a1acTh NPUMEHEHUSA

®onn  oneHouyHwsix cpeacts (GOC) — HeorbemiieMas dacTb pabouei
nporpaMmbl  IUCHMIUIMHBL  (Moaynst) «JuddepeHinuanbaple W MHTErpajibHbIC
ypaBHEHUS» U TpeJHa3HAYeH I KOHTPOJISI M OLEHKH 00pa3oBaTesbHbIX
JOCTHXKEHUM CTYZICHTOB, OCBOMBIINX NMPOTPaMMy JTUCIMIUIMHBI (MOYJIs).

1.2. Henu u 32124 (pOHAA OLIEHOYHBIX CPEICTB

Henp ®OC — yCTaHOBUTH COOTBETCTBUE YPOBHS MOATOTOBKHA OOYYarOIIErocs
tpeboBanusiM OPI'OC BO OakanaBpuar mo HampasieHuio noarotoBku 01.03.01
Martemaruka, yTBEpXKIACHHBIM TNpUKa3oM MUHHCTEpCTBA O0pa30BaHUA U HAYKU
Poccuiickoit  ®enpepatuun ot 10 siuBaps 2018 r. Ne 8 (¢ U3MEHEHUSIMH U
JIOTIOJTHEHHUSIMH ).

1.3. Ilepeyenb koMmeTeHIUil, (oOpMUpPYeMBbIX B Mpolecce OCBOECHUS
OCHOBHOI1 00pa30BaTeIbHOI POrPpaMMBbI

[Ipouecc ocBoeHUs NUCUMIUIMHBI HAlpaBieH HA OBJAJCHUE CIEIYIOIIUMU
KOMIETEHIMUSIMHU:

Kox mo ®I'OC BO \ HNHaukaTop 10CTHKEHUA
O6menpodeccronanbHbIe
OIIK-1 — crioco0Oen MPUMEHSITh OIIK-1.1. Ilonumaer 3HAYeHUE HAKOIUICHUS
QyHIAMEHTaIbHbIE 3HAHHS dbyHIaMeHTalbHBIX ~ 3HAaHUM B oOmactu
9

MaTeMaTUYECKUX U (MJIM) €CTECTBEHHBIX HayK,

MOJIyYeHHBbIE B 00J1aCTH .
n HCIOJBb30BaThb HX B HpO(i)eCCI/IOHaJ'ILHOI/I

MaTeMaTUYECKUX U (UJTN) €CTECTBEHHBIX

JEATENHHOCTH.
HayK, 1 UCIIOJIb30BAaTh UX B OIK-1.2. Wmeer  mpeacrtaBieHue 00
npo¢deCCUOHATIBHON JIEITEIbHOCTH. MCIIOJIB30BAaHUN (DYHJIAMEHTAIBHBIX 3HAHUH B
obnactu MaTeMaTHUYECKUX u (vm)

€CTECTBEHHBIX HAyK, U HCIIOJH30BaTh HX B
pohecCHOHANEHOM e TENLHOCTH.

1.4. Dranbl GopMUpOBaHMS KOMIETEHIHUII M CpPeACTBA OIEHUBAHUA
YPOBHA UX C()OPMUPOBAHHOCTH

Jransl popmupoBanusa komnereHuuii | Komnerenunu KoHTpOo/IbHO-0LIEHOYHBIE
cpeacTBa / cnocod
OLICHUBAHUSHA

Juddepennnanbabie ypaBHEHHS IEPBOTO OIIK-1 YceTHBIT onpoc

MOpsIIKa

Juddepennunanbable ypaBHEHHS BBICIIHX OIIK-1 BrlinonHenne npakTU4ecKux

TIOPSIKOB 3aJaHuN

IIpomexxyTouHas arrecranus OTIK-1 3aucr

Cuctembl TUHEHHBIX AU depeHTnaTbHBIX OIIK-1 BrlinonHenne npakTU4ecKux

ypaBHEHUU 3aJaHuI

DJIEMEHTHI TEOPUHU YCTOUUYNUBOCTHU OIIK-1 BrinosiHeHUE TPAKTUYECKUX
3aJaHuN

KpaeBble 3aaun 7151 OOBIKHOBEHHBIX OIIK-1 BelinonHeHne npakTU4ecKux

nudepeHIATbHBIX YPaBHEHUN 3aTaHUI




VYpaBHEHHS B YACTHBIX IIPOU3BOIHBIX OIIK-1 BrinonHenne npakTU4ecKux
3aJaHuN

TIpoMEXyTOUHAS ATTECTAINA OIIK-1 DK3aMeH (MMMCbMEHHBIH )

YuciieHHbIE METO/IbI PEILICHUS OIIK-1 BrinonHenne npakTU4ecKux

JuQepeHIMaIbHBIX YpaBHEHUN 3aJlaHui

WHTerpaibHble ypaBHEHUS OIIK-1 BrinonHenue npakTU4ecKux
3a1aHUN

WuTerpanbHble npeoOpa3zoBaHus U OIIK-1 BrinonHenue npakTU4ecKux

WHTErPAJIbHBIC YPABHEHUSI 3aIaHUI

TIpoMeXyTOHAS ATTECTAINA OIIK-1 DKk3aMeH (MMMCbMEHHBIH )

1.5. Onucanue nokaszarese (pOPMUPOBAHNS KOMIIETCHIM I

Kox v HanmenoBanue
KOMIIETEH MU

IHoka3aTeqn AOCTHKEHMS] KOMIIETCHUHH (3HAThb, yYMeETb,
BJIAJIETH)

OIIK-1. CiocoOeH npuMeHsTh
(yHaaMeHTaNbHBIC 3HAHUS, [TOJyYCHHbIE
B 00J1aCTH MaTeMaTHYECKUX U (UIH)
€CTECTBEHHBIX HayK, M UCIIOJb30BaTh UX
B IPO(eCCHOHATBHOM JCSITeIPHOCTH

3HaeT: OCHOBHBIE MOHATUS M MX TI'€OMETPUUYECKHI CMBICIT;
OOLIYI0 TEOPUIO JIMHEHHBIX OJHOPOJIHBIX U HEOJHOPOJHBIX
T depeHMaIbHbIX YPABHEHUH; CXeMbl PEeLIeHUs JIMHEHHbBIX
QG hepeHIaIbHbIX ypaBHEHUN c MOCTOSIHHBIMU
KO3(QQULUHUEHTaMU;  TEOPETUYECKHE  OCHOBBI  METO/0B
UHTErpUpOoBaHus Au(QepeHInanbHbIX YpaBHEHHH U CUCTEM,
Ka4eCTBEHHYI0 TeopHi0 Au(QepeHInanbHbIX YpaBHEHUH,
OCHOBHBIE  OTpacid npuMeHeHus auddepeHnnanbHbIX
YPaBHEHM; OCHOBHBIE METOJbl pELICHUs] OOBIKHOBEHHBIX
mubdepeHIMaNbHBIX  ypaBHEHUH TEpBOrO0 U CTapIIMX
HOPSIIKOB;

Ymeer: onpenenars Ttan audQepeHuanbHbe ypaBHEHUS;
WUHTETPUPOBATH U3BECTHBIC THUIIBI OOBIKHOBEHHBIX
T depeHIMaNbHBIX YpaBHEHHUH, MPOBOAUTH KAayeCTBEHHOE
UCCIICIOBAaHUE PpEIICHUM, COCTaBIATh U epeHIaIbHbIe

YpaBHEHUS; KJIaCCU(PUIIPOBAThH muddepeHnaabHbIe
YpaBHEHHsIT M NPUMEHATh HEOOXOOUMBIE METOABI JUIs
pELICHUS ITUX YPAaBHEHUN;

Baapeer HABBIKAMU: METOaMHU peleHus
mubdepeHIMaNbHBIX ~ ypaBHEHUH  TIEpBOro  MOPSJIKa;
METOAaMU  pelIeHus  JIMHEHHbIX  auddepeHnnanbHbIX

YpaBHEHUH N-TO MOPSAAKA C MOCTOSHHBIMU KOA(hUILIMEHTaMH,
HAaBBIKAMM MCIIOJb30BaHUS MaTEMaTUYECKOIO armapara i
penIeHUs] TPUKIaJHbIX 3a7a4.

1.6. Kpwurepun
(popmupoBanus

OIICHUBAHUA

KOMIIETeHIIUI HAa PpPa3”HbIX IJTamnax Hx

Cucrema oueHUBaHHUA Y4eOHBIX JOCTHKEHUI CTYICHTOB

04YHOM (hopMBbI 00yUeHUS

Buj yueOHoii padoThl

KoaudecTBO 0a71710B

4 cemecTp
BrinonHeHne MIChbMEHHBIX JOMAITHUX 3aJaHui 15
Pemenue koutposbHBIX padot (KCP) 20
Pewrenue 3anad y 1ocku 25
3auer 40




Hroro 3a cemectp: \ 100
5 ceMmecTp
BrinmonHeHne nUCbMEHHBIX JOMANTHUX 3adaHud 10
Pemenue kouTponsHbx padot (KCP) 20
Pemenue 3amad y gocku 20
DK3aMeH (MMCbMEHHBIH ) 50
Uroro 3a cemectp: 100
6 cemecTp
BrinosiHeHNE MMCbMEHHBIX JOMAIIHUX 3aJaHHI 10
Pemenne KOHTPOJIBHBIX pabOT 20
Pemenue 3amau y nocku (KCP) 20
DK3aMeH (MMChbMEHHBIN ) 50
Hroro 3a cemecTp: 100

HakonureabHasa cucreMa ouneHuBanus nmo 100-0a1inLH0H MIKAJIe

Yerpipexodai-
JbHasl CHCTeMa
OlleHUBAHUS
IK3aMeHa

100-
oaJIbHaR
HIKAJIA

BykBeHHas mkaJa, coorBercTByromas 100-
0aJUIbHOM HIKAJIe

CucremMa
OLICHUBAaHUA
3agyera

O1ian4yHo

90-100

A — OTJIMYHO — TEOPETHYECKOE COIePIKaHUE Kypca
OCBOCHO TOJIHOCTHIO, 0€3 MpoOesioB; HEOOX0IMMbIE
MPAKTUYECKHE HABBIKH PA0OTHI C OCBOCHHBIM
MaTepuaaoM c(hOpMHPOBAHBI; BCE
MPEyCMOTPEHHBIC IPOTPAMMO# 00yUeHUS
yLIC6HBIe 3aJJaHus BBIITOJIHEHBI, KAYC€CTBO UX
BBITIOTHEHUS OIEHEHO YHCIIOM OalioB, OJM3KUM K
IMaKCUMAaJIbHOMY

Xopo1o

83-89

B — 0ueHb XOPOIIO — TEOPETUUYECKOE COJIEPKAHUE
Kypca OCBOCHO TOJIHOCTBIO, 0€3 MpoOeIioB;
HEe0OXO0IMMBbIE TPAKTUIECKHE HABBIKU PabOTHI C
OCBOSHHBIM MaTEPHAJIOM B OCHOBHOM
c(hOpMHUPOBAHBI; BCE MPEAYCMOTPEHHBIE
MporpaMMoi oOydeHHs yueOHbIC 3aaHus
BBITIOJTHEHBI, KAY€CTBO BBITIOJTHEHHS OOIBITUHCTBA
M3 HUX OIICHEHO YKCJIOM 0ajIjIoB, OJIM3KUM

K MaKCHMaJIbHOMY

Xopomo

75-82

C — XopouIo — TEOpEeTUYECKOoe CoJIepKaHue Kypca
OCBOCHO IOJHOCTBIO; HEKOTOPBIE TPAKTUUECKHUE
HaBBIKH pabOTHI C OCBOCHHBIM MaTEPUATIOM
c(hopMUPOBaHBI HEIOCTATOYHO; BCE
MIPEAYCMOTPEHHBIE TPOTPAMMOI 00ydIEeHUS
yueOHBIC 33a/JaHUS BHIMIOJTHEHBI, KAY€CTBO
BBITIOJTHEHHS] HU OJHOTO U3 HUX HE OILIEHEHO
MUHUMAJIBHBIM YHUCIIOM 0alllIOB, HEKOTOPHIC BUBI
3aJIaHUI BBITOJTHEHBI C OMTMOKAMU

Y noBinerBo-
PUTENBHO

63-74

D — yn0oBIeTBOPUTEIBHO — TEOPETUUECKOE
coJiep’KaHue AUCIUIIIIMHBI OCBOEHO YaCTHYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HE0OXO0IUMbIE TPAKTUUECKHUE HABBIKU pabOThI

C OCBOEHHBIM MaTEPHUaJIOM B OCHOBHOM

c(hopMupOBaHbI; OOJIBIIUHCTBO

3auteHo




MPElyCMOTPEHHBIX MTPOrpaMMOil 00yUeHHs
y4eOHBIX 3aJJaHUM BBITIOJHEHO, HEKOTOPhIE
13 BBINIOJHEHHBIX 33/1aHUM, COZIepKaT OMIMOKH

VY noBinerBo- 50-62 E — nocpencTBeHHO — TEOpETUYECKOE
PUTEIIBHO coJiep;KaHue Kypca OCBOCHO YaCTHYHO;

HEKOTOPBIC TPAKTUICCKUE HABBIKU Pa0OThHI

HEe c()OPMUPOBAHBI, MHOTHE IIPEyCMOTPEHHBIE

POrpaMMoOil 00ydeHHs ydeOHbIC 3a/1aHuUs

HE BBINOJHEHBI JINOO KaYECTBO BHIIOJHEHUS

HEKOTOPBIX M3 HUX OIICHEHO YMCIIOM 0aJlIOB,

OJIM3KUM K MUHHUMAJIbHOMY

Heynosnerso- | 21-49 FX — Hey10BIETBOPUTENEHO — TEOPETHUECKOE
PUTEIBHO coJiep’KaHue Kypca OCBOCHO YaCTHYHO; He 3aureno
HE00XO0IMMBbIE TPAKTUUYECKHUE HABBIKU PaOOThI
He c(hOPMHUPOBAHBI; OOJIBITUHCTBO
IPEIYCMOTPEHHBIX MPOTPaMMOI 00y4YEeHHUs
yueOHBIX 3aJ]aHHI He BBIMOJIHEHO OO0 KaueCTBO
UX BBIIOJIHEHUS OI[CHEHO YHCIIOM 0aJlIoB,
ONU3KUM K MUHUMAIIBHOMY; TIPH
JIOTIOJTHUTEIILHOM CaMOCTOSATEIHLHOM padoTe Hall
MaTepuaIoM Kypca BO3MOXKHO MOBBILICHHUE
Ka4yecTBa BBIIOJHEHHS yUeOHBIX 3aaHUI

Heynosnerso- 0-20 F — Hey10BJIETBOPUTEIBHO — TEOPETUUECKOE
pUTETBHO coj/iepaHue Kypca He OCBOCHO; HEOOXONMBbIE
MIPaKTUYECKUE HABBIKA PaOOThI

He c(hOPMUPOBAHBI; BCE BBHIMOJIHEHHBIC YICOHBIC
3aJlaHus COJEpIKAT rpyObIe OIIUOKH,
JIOTIOJTHUTEIIbHASI CAMOCTOSITENIbHAs padoTa Ha/l
MaTepuaiaoM Kypca He IpUBeIeT K KaKoMy-ITH00
3HAYUMOMY TIOBBIIIEHUIO KaYECTBA BHITIOJIHCHHS
yueOHBIX 3aJJaHH

2. KOHTPOJIBHO-ONEHOYHBIE CPEJICTBA

2.1.0ueHoYHbIE CPECTBA TEKYIET0 KOHTPOJIsI (TUIIOBBIE)
Bonpocsl AJ1s1 yCTHOIO onpoca:
Kaxkoe ypaBHeHHE Ha3bIBaeTCsl OOBIKHOBEHHBIM AU(depeHIuaTbHbIM ?
UYro Ha3bIBaeTCs NMOPSAKOM AU(PdepeHIUaTbHOTO YpaBHEHUS ?
Yro Ha3bIBaeTcs penieHueM AuddepeHuanbHOro ypaBHeHus?
Yro Takoe uHTerpan nuepeHImanbHOro ypaBHeHus ?
Yro Takoe uHTerpagbHas Kpupas?
Urto npencrapmisieT cobol nuHTerpupoBanue auddepeHnaIbHOr0 ypaBHEHUs ?
Kakne muddepeHunanpuple ypaBHEHUS SIBISIIOTCS HUHTETPUPYEMBIMH B
KBagpaTrypax?
8. Kakoe ypaBHeHUE Ha3bIBA€TCA Pa3peLIEHHbIM OTHOCUTEIBHO TPOU3BOAHON ?
9. Haiite onpenenenue obiiee pemenne nudepeHnmnanTbHOro ypaBHEHUS.
10./latiTe onpeneneHue yacTHoe pemieHue quddepeHnaaIsHOTO YPaBHEHHMS.
11.Cuctemsl nuddepennmanbubix ypaBHeHui. Teopema O CylIeCTBOBaHUHU H
€IMHCTBEHHOCTH.

NNk =



12.CBeneHue cucteMbl K ypaBHEHUIO mopsaka n. CHCTeMbl B CHMMETPHUYHOMN
¢dopme. Metoa HHTErpUpYyEMBIX KOMOUHALIUH.

13.0Onpenenurens BpoHckoro mis cucteM. @yHaaMeHTaabHas CUCTEMA PEILICHUN.

14.Cuctembl JMHEWHBIX JU((EpEeHINAIBHBIX YPaBHEHUH C IOCTOSIHHBIMU
koappunuentamu. Meron Ditniepa. XapakTepUCTUYECKOE YpaBHEHHE. 3alUCh
pEUIEHUI B 3aBUCUMOCTH OT KOPHEM.

15.Pemmienne 0THOPOAHBIX CUCTEM JIMHEMHBIX AU(PPEpeHInaNbHBIX YPaBHEHUM C
MOCTOSTHHBIMU KO3 (UITUECHTAMH.

16.Pemienne HEOAHOPOIHBIX CHUCTEM JHMHEHHBIX MU depeHIINaTbHBIX ypaBHEHUN
C TIOCTOSIHHBIMH K03 (pHiineHTamu.

17.YcroitunBocTs 1o JlamyHoBy. Metoa ¢pynkuuii JIssmyHoBa, OCHOBHBIE TEOPEMBI
METOo/A.

18.YcTOHYMBOCTH O IEPBOMY MPUOIHKEHHIO.

19.lunamuueckue cucteMbl. OCHOBHBIE MOHATHS JMHAMUYECKUX CHCTEM
(TpaeKkTOpuH, WHBAPUAHTHBIE MHOXECTBA M HX CBOWCTBA, IMpEAEIbHBIC
MHO’KECTBA U X CBOMCTBa, 0COOBIE U IIepuoanyYecKue Touku.). [Ipumep.

20.Tunsl 0COOBIX TOYEK OJHOPOIHOM CUCTEMBI 2 MOPsIIKA.

21.YucneHHble METObI pelieHus: AMPPepeHInanbHbIX YPAaBHEHUN U CUCTEM.

22.YpaBHEHHMS B YACTHBIX IPOM3BOJHBIX IIEPBOTO MOPSIKA.

23.0cHOBHBIE TOHATUS (PYHKIIMOHAJIBHOTO aHayin3a (HopMa, METpUKa, CKAJISIPHOE
NpPOU3BECHUE,  OPTOHOPMUPOBAHHBIM  0azuc B (PYHKIMOHAIBHBIX
IPOCTPAHCTBAX, CXOJAUMOCTb. ). [[pMHIIMI C3KaThIX 0TOOpaKEHUIA.

24 .Unterpansupie  ypaBHeHus @Ppenronsma, Bonereppa um ux mpocrennime
cBoMcTBa. MHTerpanpHbI omepaTop M €ro cBoWcTBa. CBs3b pEIICHUN
OJIHOPOJHBIX U HEOJTHOPOIHBIX YPaBHEHUH.

25.YpaBuenne @pearoapMa € BBIPOXKIECHHBIM  anpoM. (CBelneHue K
anredpanueckoii cucreme. KoadhpuimieHTs! 3TOM CUCTEMBI.

26.Metoa utepanuii. iTepupoBaHHbIE siapa.

27.Meton ®penronbma. Teopema 00 OHO3HAYHOM pa3pelIEHUH WHTETPATbHOTO
ypaBHeHus. Pa3pemaroniee sapo. AnbrepHaruBa Opearoiabma.

28.CaMOCOMpsKEHHBIN UHTETPAIbHBIA OMEepaTop, €ro COOCTBEHHbIC 3HAYEHUS U
byHKINN.

29.1HTerpanbHOE YpPAaBHEHUE C CHMMETPUYHBIM SIAPOM.

30.3anava Itypma-JInyBuis u kpaeBas 3agavya. yukuus ['puHa.

Bomnpocs! Aj1s1 NpoBeeHUs1 KOHTPOJIbHOM PadoThI:
3ananme 1. Haiitu oOiee pemenne qudpepeHnnanbHbIX ypaBHEHUH.

a) (xy+y)dx+(xy +x)dy=0.

0)xy’ — xsin2 +y.
X

B) y' + ytgx = .
COS X

3ananme 2. Haiitu 4dyactHoe pemenne audPEpEHIMATBHOTO ypaBHEHUS,
YIOBIETBOPSIOIIEE HAYATbHEIM ycioBmsiM Y +2y =3y =e”*;y(0)=1,y'(0) =1.



3aganue 3. Haiitu oOmee pemenue cuctembl auddepeHIHaTbHBIX
x'=-Tx+y

ypaBHEHUI y = 2x—5y"

3ananme 4. 3anucaTh ypaBHEHUE KPUBOM, TPOXOASIICH Yepe3 TOUKY A(O,l) , JUTST

KOTOpON TpEeyroibHUK, 00pa3oBaHHbI ocklo Oy, KacaTeIbHOM K KpUBOWU B
MPOU3BOJILHON €€ TOYKE U PaJuyC-BEKTOPOM TOYKHM KacaHWs, paBHOOEIPEHHBIN
(mpyYeM OCHOBaHUEM €ro CIYKHT OTPE30K KacaTeIbHOM OT TOUKM KacaHUs J0
ocu Oy).
3ananue 5.

L " 2
a) Haittu o6miee pemenue nuddepeHmaibHOro ypaBHEeHUS y” = x°.
0) Haiitu o6Griee pernrenue audhepeHmaibHoro ypaBHeHus xy” +y' = (y')’.

B) HaiiTu ofuiee peutenne nudpepeHimansHoro ypasuenus y" = (y') .

IpakTnyeckue 3aganus:
1. Haittu obiiee pemienue (001muit uaTerpai) nuddepeHnanbHbIX YpaBHEHUN:

a) (x* +y*)dx —xydy = 0;

0) (1+e*)y’dy = e*dx;

B) y=2x"+y";

r) y'x+y=-xp’;

1) 2x—ye )dx+e *dy=0;
e) y=xy'-y".

y

2. Haiitu pemenue 3agaun Kommu: y'—==x>; y(1) = 0.
X

3. 3anucarb ypaBHEHHE KPUBOM, NPOXOASUIEH uepe3 TOUuKy A(2;5), eciu

U3BECTHO, YTO YIJIOBOM KOA(DPUIMEHT KacaTelabHOW B § pa3 OoJibllie YIJIOBOIrO

ko3 uieHTa npsaMon, COeTUHAIONIEH Ty K€ TOUKY C Ha4uaJoM KOOpAUHAT.

4. ITpouHTErpUpOBaTHh YPAaBHEHUS:
1

a) y'+-y'=0;
X

6) w'+y?=0; W(0)=1 y'(0)=1.

5. Omnpenenutrh M 3amucaTh CTPYKTYpY YACTHOIO PELIEHUS y»° JIMHEHMHOIO

HEOJHOPOIHOTO AU dHepeHITNaTFHOTO YPAaBHEHUS 110 BUY PYHKITUU [ (x):

3y"-7y'2y = f(x); a)f(x)=3xe’; 6)f(x)=sin2x—3cos2x.

6. Halitm dwacTHoe peIieHHe JIHMHEHHOTO OXHOPOJHOTO aHuddepeHITNaTILHOTO

YPAaBHEHUS:

yi=9y"=0; y(0)=1 »'(0)=-L »"'(0)=0; »"(0)=0;, y"(0)=0.
7. Pemmuth 3amauy Komm: 4y''-8y'+5y = 5cosx; y(0)=0; »'(0)=—15.



—2x

V) e
8. HaiiTu oO1iee pelieHue ypaBHEHUs: y''+4y'+4y = —;
X

y'=y+z,

9. HaiiTu ob1ee pemieHue:
z'=—-10y —z.

2
I "=y, +y,—x +x-2,
10. Pemuts 3amauy Komu: NER TS 2
y,'= =2y, +4y, +2x> —4x -7,

ecim y, =0, y, =2 1pu x =0.

11. Copoc u mnpemnoxenue. [lycTb B TedeHHE HEKOTOPOTO (JOCTATOYHO
MPOJIOJIKUTEILHOT0) BPEMEHU KPECThsIHUH MpoJiaeT Ha phIHKE (QPYKTHI (Hampumep,
s0JIOKH), TPUYEM MPOJAeT UX IMocie YOOPKU ypoxKas ¢ HeJeIbHbIMU IepephIBaMHU.
Tornma nmpu UMEIOIMUXCA Y KPECThIHUHA 3aracax (PpyKTOB HeJEIbHOE MPEIIOKESHHE
OyneT 3aBHCETh KaK OT OXXHIaeMOW IIEHBI B HACTyHaromied Hejene, Tak W OT
MIPEAIoIaraeMoro M3MEHEHHsI 1IEHbI B TIOCIISAYIOIIe Heaenu. Eciii B HacTymaromie
HEJIeJIe MPEeIOoJIaraeTCsl, 9TO IeHa YIaJeT, a B TIOCIEYIOITNE HEACH TOBBICUTCS, TO
MPEIOKEHNE OYIeT CASPKUBATHCA TPU YCIOBHUU TPEBBIMICHUS O0XKHIaeMOTO
TIOBBINICHUS TIEH HaJ W3JACpKKaMH XpaHeHws. [Ipu 3TOM mpemiokeHne ToBapa B
OMKaMIIyt0 Henelno OyAeT TeM MEHBIIUM, YeM OOJIbIIMM Mpenoiaraercs B
JadbHEWIleM MOBBIIMICHUE IeHbl. 11 Hao0OopoT, ecinu B HAcTymarolieil Hejene IeHa
OyZeT BBICOKOM, a 3aTeM OXKHUJACTCS €€ MaJCHUe, TO MPEIT0KCHUE YBEIUIUTCS TEM
OoJbilie, YeM OOJBIIUM MPEANOJaracTcs IOHWKEHHE IICHbl B JIaJIbHEHIIEM.
CocraButh auddepeHnuaibHoe YpaBHEHHE, OITMCHIBAOIIEe Mpoliece (hOpMUPOBAHUS
IIEHBI TIPH YCIIOBUH PABHOBECHS MEXIY CIIPOCOM U MPEIOKCHHUEM.

12. Poct nenexnbix BkiagoB. Cymma A py0. monoxeHa B 0aHk moj r % B roj.
Haiit 3akoH HW3MEHEHHS CYMMBI IIPH YCIOBHH, YTO IpPHUpPAIICHUE HAYUCIACTCS

HEIPEPHIBHO.
13. D¢ dexTuBHOCTS pekiiaMbl. [IpeanonaokumM, 4To TOPrOBBIMH YUPEKACHUSIMU
peanmu3yercs npoaykuus B, o koTtopoii B MOMEHT BpeMeHu t = 0 u3 ywucia

MOTEHIMANIBHBIX MOKynaTresne N 3HaeT nuib X 4enoBek. [Ipenmnonoxum nanee, 4to
JJISl YCKOPEHUsl cObITa MpoayKuuu B ObLIM AaHbl pekiaMHble OOBSBICHUS M0 PaUo
u TteneBuneHuto. llocnenyromas uHdbopmalus O MNPOAYKIHUH PaCIPOCTPAHSIETCS
cpeau TOKymnaTejaeld MOCpPeCTBOM oOOuIieHus apyr ¢ japyrom. lloctpouth 3akoH
n3MeHeHus X(t).

14. Mertogom muddepeHIMpOBaHus PEIIUTh HHTETPAIHHOE YpaBHEHUE:

o(x) = x—jge“go(t)dt
0
15. C nomompi0 pe30JbBEHTH HAWTH PEUICHUE WHTETPAIbHOTO YPAaBHEHUS:
o(x) =sinx+ 2]2 e p(r)dt
0
16. PemmTh  MHTErpaJibHOE  YpPaBHEHHE C  BBIPOXKACHHBIM  SIAPOM:

1
p(x)— /1.[ arccos to(t)dt = 1
0 1—x2



2.2. OueHoYHbIE CPEACTBA I IPOMEKYTOYHOM aTTecTalum (3K3aMeH)

Onpenenenue quddepeHnansHOr0 ypaBHEHHUS.

CumBonnyeckast 3anuch AuddepeHnaasHOro ypaBHEHHUS.

OO0bIKHOBEHHOE U (D PepeHIIaIbHOE YpaBHEHHE.

[Topsinok nuddepeHraibHOro ypaBHEHUS.

Pemenue nuddepennmaibHOro ypaBHEHHUS.

Bun aguddepenunanbHOro  ypaBHEHHs, Pa3pelIEHHOTO  OTHOCHTEIHHO
IIPOU3BOTHOMN.

7. Teopema o cyiecTBOBaHUH U €IUHCTBEHHOCTH pelieHus Au(depeHnaIbHOro
ypaBHEHUSI.

8. ['eoMeTpruecknii CMBICII TEOPEMBI O CYIIECTBOBAHMM W €IUHCTBEHHOCTH
pemenus /Y.

9. O6mee pemenune nuddepeHInaIbHOrO YpaBHEHUS.

10. YacrtHoe pemienue AudpepeHnnaIbHOro ypaBHEHUS.

11.  Ocoboe perieHue.

12. HavanbHbl€ yCIOBHS.

13.  3apgaua Komm.

14. T'eomerpuueckuil CMmbICa OOILIEro MHTErpaja U YaCTHOTO pElICHUs
nudpepeHInanTbHOTO ypaBHEHUS.

15. Teomerpuueckas uHTepnperauus Iud(epeHInanbHOT0 ypaBHEHUS MEPBOTO
NOpsIZIKA.

16. OnpeneneHre U30KIUHBI.

1'7.  M30roHanbHbIE TPAEKTOPHHU.

18.  OpTroroHaJbHBIE TPACKTOPHH.

19.  OOwmwuii BUJ ypaBHEHUS C pa3/ieIEHHBIMU EPEMEHHBIMHU.

20. Kak mnomyunth o0OmwMii wuHTErpan auddepeHIuanbHOr0 ypaBHEHUS C
pa3ielIeHHbIMH ITEPEMEHHBIMHU.

21.  OOwmwuii BUJ ypaBHEHHS C pa3essIOIIUMUCS TEPEMEHHbBIMHU.

22.  Yrto 3HAYMUT pa3aeIUTh NEPEMEHHbBIE?

23.  C nmomoIIp0 Kakoro mpeoOpa3oBaHUsi MOXKHO Pa3/IeNiuTh IepeMEHHbIE?

24. Yrto Takoe UHTErpajibHas KpuBas?

25. UYem omnmuaercs obmiee perieHue AudGepeHIInaIbHOT0 YPaBHEHHUSI OT €ro
YaCTHOTO penieHus?

26. Omnpenenenue GyHKIUU N-T0 U3MepeHus (opsaKa)

27. Omnpenenenue ogHOpoAHOTO AU GepeHIIraIbHOe YPaBHECHHUS.

28.  Kak onpenenuTs nopsaok (u3mMmepenue) GyHKuuu?

29. Kak nmpoBepuTh, SBIISIETCS U YPABHEHUE OAHOPOIHBIM?

30. Cmnoco0 pemenus oqHOpoaHbIX Y.

31. Kakas noacTaHOBKa UCIOJIb3YETCS ISl PEICHUS] OJJHOPOIHOTO YpaBHEHHUS?

32. Kaxkoe nuddepennmanpHoe ypaBHEHNE HA3bIBACTCS TUHEHHBIM?

33. B uem coctout Metoj bepHyun peleHus JIMHEHHOTO ypaBHEHHUS ?

34. Kakas mojacTaHOBKa ISl PEIIEHUs JIMHEHHOTO ypaBHEHUS UCIIOJIb3YETCSl MpHU
pelieHuu ero MmeroaoM bepHysm?

35. Merop Jlarpana pelieHus JIUHEHHOTO YpaBHEHUSI.

A



36. Ha xakoe BbIpa)keHHE HYXHO yMHOXaThb 00€ 4acTu ypaBHeHUs bepHymu,
3aMKMCAHHOTO B CTAH/IAPTHOM BUJE, /ISl IPUBEACHUS €T0 K TMHEHHOMY YpaBHEHUIO?
37. Kakas nojactaHoBKa MO3BOJISIET IPUBECTH YpaBHEHHE bepHysun K TMHEHHOMY?
38. Auroputm pernieHus ypaBHeHus: bepuym.

39. Kakoe ycioBHe HYKHO MPOBEPUTb, YTOOBl BBISICHUTH, SBISETCA JIU
nuddepeHnranbHoe ypaBHEHHE YpaBHEHUEM B MOIHBIX AuddepeHiuanax?

40. OOwmwuii BUJ ypaBHEHUS B MOJHBIX TU]pepeHimraniax.

41. Anroputm  pemeHus —audPEepeHNIHAILHOTO  YpaBHEHHS B IOJIHBIX
mudepeHnmanax.

42. OOmuii BUI OTHOPOAHOTO MU PEpEeHINATEHOTO YPAaBHEHHS BTOPOTO TOPSIKA
C TIOCTOSIHHBIMH K03 pHiineHTamu.

43. Kak cocTaBUTh XapaKTEPUCTUUECKOE YPaBHEHUE JJI 3aJlaHHOTO OJIHOPOJIHOTO
1 pepeHInanTbHOTO YPaBHEHUS C MOCTOSSHHBIMU KO3 (ULIMeHTaMH?

44, Kakoii Buj uMeer oO0Iiee perieHue OIHOPOIHOTO IuddepeHInaIbHOTO
ypaBHEHUSI BTOPOTO MOPSIKA, €CIM €ro XapaKTepUCTUYECKOE YpaBHEHUS MMEET 2
Pa3IMYHBIX ACHUCTBUTEIBHBIX KOPHS?

45. Kakoii Bujg uMeer oOmiee perieHne OoaHOpoaHoro auddepeHImaIbHOro
yYpaBHEHUS, €CIIM €ro XapaKTepUCTUYECKOE YPaBHEHHUS HMEET 2 OIMHAKOBBIX
JEUCTBUTEILHBIX KOPHS?

46. Kakoii Buj uMeer o0miee perieHne OIHOPOIHOTO IuddepeHInaIbHOTO
YpaBHEHMS, €CJIM €ro XapaKTePUCTUUECKOE YPAaBHEHUS HMEET 2 KOMIUIEKCHBIX
KOpHs?

47. Kakoil BuA HMeeT 00llee peneHrue OJHOPOAHOro audpepeHInanbHOro
YpaBHEHMUS, €CIU €T0 XapaKTEPUCTUUECKOE YPaBHEHUSI UMEET OJIMH BEIIECTBEHHBIN U
JIBa KOMIUTEKCHBIX KOPHSI?

48. Kakoil Bua wuMeer o0lIee peuieHue OJHOPOAHOrO AU pepeHIInanbHOro
YpaBHEHUS, €CIIM €ro XapaKTepUCTUYECKOE YpPaBHEHHS HMEET 2 OJWHAKOBBIX
BEII[ECTBEHHBIX KOPHSA U JIBa KOMILJIEKCHBIX KOPHS?

49.  CtpykTypa 00IIero perieHrs JUHEHHOTO HEOJHOPOAHOTO YPaBHEHHUS.

50. Ot 4ero 3aBUCUT OOIIMI BHUJI YaCTHOTO PEIIEHUS HEOIHOPOIHOTO YpaBHEHUS?
Kak cBsizan 00miuii BHJ 4aCTHOTO PEIICHUS HEOJAHOPOJHOTO YPABHEHUS C KOPHAMH
COOTBETCTBYIOIIETO OJHOPOAHOTO YPABHEHHUS?

51. Meron Jlarpamwxka mns pemenus audQepeHnnanbHbIX yYPaBHEHUN BBICIITNX
TTOPSIJTKOB.

52. Meroxa HeonpeaeIeHHBIX KO3(PHUIIMEHTOB.

53. Kakas cucrema nuddepeHimanbHbIX YPaBHEHU Ha3bIBACTCSI HOPMAIbHOMU?

54. Kako#i BuJ UMEET XapaKTePUCTUUECKOE YPaBHEHUS ISl CUCTEMbl YPaBHEHUH C
MTOCTOSTHHBIMU KO3()(PHUITEHTaMU C IBYMS IIEPEMESHHBIMU ?

55. Ilpeo6pazoBanue Jlamnaca.

56. IIpeoOpazoBanne MemmHa.

57. Meton Bunepa-Xomnda.

58. [IpeobpazoBanne Dypre.

59. YpaBuenusa @pearonsma 1 BonsTeppa nepBoro u BTOporo poja.

60. OnHopoiHOe ypaBHeHre Dpenroibma BTOPOro poja.



61. Meroa nocneqoBaTebHbIX TPUOIMKEHUN PEIICHUS] WHTErPaJbHbIX YPaBHEHUN.
[TocTpoenue pemenns ypasHenuss OpenroibmMa BTOpOro poja.

62. Metoz nocnenoBaTeNbHbIX NPUOJIMKEHUN PELICHUS] UHTETPAJIbHBIX YPABHEHUM.
ITocTpoenue pemenns ypasHeHus: BoasTeppa BToporo pona.

63. Pemienue ypasHeHni Odpearonbma BTOPOTO pOAa C BBIPOKICHHBIM SIPOM.

64. Pemienue ypaBHeHni BoabTeppa BTOPOro poia ¢ BEIPOKIAECHHBIM SIIPOM.

65. IloHsiTve pe30JIbBEHTHI.

66. Pemenne uHTErpanbHoro ypaBHeHus: ®pearonbma BTOPOro poja € MOMOUIBIO
PE30JIbBEHTHI.

67. Ilondarue siapa.

68. CoOCcTBEeHHOE 3HAYCHUE M COOCTBEHHBIN BEKTOP.

69. CBs3b HHTETPATILHBIX YPaBHEHHI ¢ AUPPEpEeHIINATbHBIMU YPAaBHEHUSIMU.

70. IIpumepsl (pu3nvecKux 3a7ad, IPUBOASIINX K HHTETPAJIbHBIM YPAaBHEHUSIM.



