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I. llesan u 3a1a4u AUCHMILIMHBI (MOAYJIs1):

MHorue ¢u3nyeckre 3aKOHbI, KOTOPBIM MOJIYUHSIOTCS T€ WK WHBIE SIBICHUS, 3alIUCHIBAIOTCS B
BUJIE MAaTEMAaTUYECKOTO YPABHEHMSI, BBIPAYKAIOLIETO OINPEAEICHHYIO 3aBUCUMOCTh MEXy KaKUMU-
TO BeIMYMHaMU. YacTo peub UJIET O COOTHOIICHUH MEXIY BEJIMYMHAMH, U3MEHSIOIUMUCS C Teue-
HUEM BPEMEHH, HallpUMEpP, SJKOHOMUYHOCTb JABUTATENs, U3MEpsieMasl PAaCCTOSTHUEM, KOTOPOE aBTO-
MaIIMHa MOXET MPOeXaTh Ha OJHOM JIMTPE TOPIOYETO0, 3aBUCUT OT CKOPOCTHU JBUKEHHSI aBTOMAIIIH -
Hbl. COOTBETCTBYIOIIIEE YPABHEHUE COJCPKUT OJIHY UM HECKOJIBKO (YHKUIUH M UX TPOU3BOIHBIX U
Ha3bIBaeTcs AU depeHnnanbHbIM ypaBHeHHEM. (TemMn u3MeHeHusl pacCTOSHUSL CO BPEMEHEM OIIpe -
JIENeTC CKOPOCTBIO; CIIEOBATENbHO, CKOPOCTh — IPOM3BOJHAs OT PACCTOSHUS; AHAJOTHUYHO,
YCKOpEHHUe — MPOU3BOJIHASL OT CKOPOCTH, TaK KaK YCKOPEHHE 3aJaeT TeMIT U3MEHEHUSI CKOPOCTH CO
BpeMeHeM.) boibiioe 3Hauenue, KOTopoe UMEIT JuddepeHIraIbHble YpaBHEHUS sl MaTeMaTHKH
O0COOEHHO JJIs €€ MPUIIOKEHHH, 0OBICHAIOTCA TEM, UTO K PEHICHUIO TAKMX YPaBHEHUN CBOJIUTCS HC-
CJIeZIOBaHUE MHOTUX (DPU3NYECKUX U TEXHUYECKUX 3a]1ay.

JuddepeHnnanbHble 1 UHTErpaibHbIe YPaBHEHHUS] UTPAIOT CYIIECTBEHHYIO pOJIb U B JIPYIHX
HayKax, TaKHX, KaKk OMOJIOTHUs, S)KOHOMHKA M DJIEKTPOTEXHHKA; B JICHCTBUTEIBHOCTH, OHU BO3HU-
KaloT Be3Jle, I/leé €CTh HEOOXOAMMOCTh KOJIMYECTBEHHOTO (YMCIIOBOTO) ONMMcaHus siBieHUU. Bce
muddepeHraibHble ypaBHEHHS MOKHO pa3/ienuTh Ha oObikHOBeHHbIE (OLlY), B KOTOpbIE BXOZSAT
TOJIbKO (PyHKIIMHU (M UX MPOU3BOJIHBIE) OT OJHOTO apryMeHTa, U YPaBHEHUSI C YACTHBIMU MTPOU3BO/I -
HeiMU (YPUII), B KOTOPBHIX BXOJAIIME (PYHKUIUH 3aBUCAT OT MHOTHX NepeMeHHbIX. CyIIecTBYIOT
Takke cToxacTuueckue auddepenuuanbubie ypasHeHus (CY), Bkirodaromue ciy4aiHble npoiec-
cbl. B JaHHOM Kypce M3ydaroTcs JIMHEeHbIe MHTeTrpalibHble ypaBHeHus: Ppearoasma u Bonbreppa ¢
Pa3IMYHBIMHU siipamMu (BBIPOXKICHHBIE si/ipa, CHMMETpHUHBIE sijipa). OCHOBHBIE PE3YyJIbTaThl OTyUe-
HBI JUI1 CHMMETPHUHBIX S1ep U onpenessitorces Teopemoit ['mipbepra —IlImuara. OcHOBHOE BHUMa -
HUE YJIeJICHO HEOJHOPOIHBIM MHTETPaJIbHbIM YPAaBHEHUSM, Ul KOTOPBIX PACCMOTPEHHI ABa METOAA
pemeHunii. PaccmarpuBaeTcst METOA pE30JIbBEHTHI.

JuddepennnanbHOe ypaBHEHNUE COIEPKUT B CBOEH 3alMCH HEU3BECTHYIO (DYHKIMIO, €€ POU3-
BOJIHBIC U HE3aBUCHMBbIE TMIEPEMEHHBIC; O/IHAKO HE JII000e ypaBHEHHE, COJepiKallee MPOU3BOAHbIE
HEU3BEeCTHOM (pyHKuMH, sBisieTcs quddepeHInanbHbIM ypaBHeHHeM. CTOUT Takke OTMETHUTb, YTO
muddepeHMaIbHOe ypaBHEHHE MOXET BOOOIIE He COJepKaTh HEU3BECTHYIO (YHKIIMIO, HEKOTO-
pble €€ MPOU3BOJAHbBIE U CBOOOHBIC TIEPEMEHHBIE, HO 0053aHO COAEPKATh XOTs Obl OJAHY U3 MPOU3-
BOJIHBIX.

[Topsanok, niu creneHb AU GepeHInaIbHOr0 ypaBHEHUS! — HAUOOJIBIINN MOPSA0K IPOU3BOI -
HBIX, BXOJISIIIUX B HETO.

Pemennem (uHTerpamom) muddepeHmaibHOr0 YPaBHEHHS TOPsAIKa N Ha3bIBACTCS (QYHKIUS
y(x), UMero1Ias Ha HEKOTOpOM HHTepBaie (a, b) mpousBoansie y'(X),y"(X),...,y(n)(X) 10 mopska n
BKJIFOUMTEJIBHO M YAOBJIETBOPSIOLIAs 3ToMy ypaBHeHHUI0. [Ipouecc pemenus nuddepeHIranbsHoro
ypaBHEHMs Ha3bIBaeTCsl MHTErpupoBaHHeM. Bompoc 00 uHTerpupoBaHuu IuddepeHInaIbHOro
YpaBHEHUS CUUTAETCS PELICHHBIM, €C/IM HaX0XKJIEeHUE HEU3BECTHON (YHKIUU yJaeTcs MPUBECTH K
KBaJpaType, He3aBUCUMO OT TOTO, BBIPAXKAETCS JIM MOJIyYE€HHBIH MHTErpajl B KOHEUHOM BHUJIEC WIIH
HeT.

Ieabio Kypca sBisieTcs U3y4EHHE OJHOPOIHBIX M HEOJHOPOIHBIX JIMHEWHBIX U HEJIMHEHHBIX
muddepeHIMaTbHBIX YPABHEHUM, JINHEHHBIX, HEOTHOPOAHBIX U OJHOPOIHBIX MHTETPAIbHBIX ypaB-
HeHuil @penronsma u BonbTreppa U MX CBOWCTB, HA OCHOBE KOTOPBIX CO3JIAIOTCS MaTEMATUYECKUE
Mojienn (PU3UYECKUX SBJICHUM M 3aKOHOB B JIMHEHHOM MNpUOIMKEHUH. 3HAHUS, MOJIyYeHHbIE TpU
U3yUYeHHUH Kypca, GOpMUPYIOT MaTeMaTHUECKYIO KYJIbTYpY, COCTaBIISAIOT OCHOBY €CTECTBEHHOHAYY-
HOTO MO/AX0/1a UCCIIEIOBAHMSI IPUPOJHBIX SBJICHUH.

3amaun

JlaHHast TUCUUIUIMHA IPU3BaHa peliaTh CieIyIone 3a1a4un:

e U3yuyeHHUE U OBJIAJICHUE METOJaMH peuieHus quddepeHInaIbHbIX U HHTErPalIbHbIX YpaBHE-

HUH;
e 13yyeHHUE METO/OB U IPUEMOB MaTEMATUYECKUX JJOKA3aTEIbCTB TEOPEM U YTBEPKICHUM;



e OBJIQJICHUE METOJaMU MHTETPUPOBAHUS PA3JIMYHBIX TUIIOB U BUAOB AU (HEepeHIUAIBHBIX U
MHTErPAJIbHBIX YPaBHECHU;

e (QopmHupoBaHUE y CTYIEHTOB YMEHHUM U HaBBIKOB CAMOCTOSATEIBLHOIO IPUOOPETEHUS U MPH-
MEHEHHs 3HAaHUU IIPU UCCIIEIOBAHNUU U ITIOCTPOECHUN MaTEMAaTUYECKUX MOJEIIEH;

e OBJIJICHUE CTYJCHTAMH 3HaHMUM 10 npuMmenenuto 1Y u UV B pa3nnusbIxX pazzaenax Gu3NKu
IpU UCCIeI0BaHUN (GU3NYECKUX SIBICHHUM.

IIporpamMMa OpreHTHpPOBaHA HAa Pa3BUTHUE Y CTYACHTOB HHTEpECa K MIO3HAHUIO TAKUX MAaTeMaTH-
YEeCKUX O00BEKTOB, KaK YMCIIOBBIC U (DYHKIIMOHAJIHHBIE MHOXKECTBA, ajlreOpandeckue CTPYKTYpbl U
ux cBoicTBa. [IproOpeTeHne HaBBIKOB CaMOCTOSATENIBHOTO M3yudeHHs (DyHIaMEHTaJIbHBIX OCHOB
HayKH U UX IPUIOKECHUM.

I1. MecTo qucunniaunbl B cTpykrype OIIOIT

JucuurmumHa nuddepeHnranbable ypaBHEHUsT OTHOCUTCS K JTUCIMIUIMHAM 00S3aTeNbHONW 4YacTH
OCHOBHOI1 npodeccroHanbHON 00pa3oBaTeabHON mporpaMMbl. OCHOBHBIE TPeOOBaHMS K BXOJHBIM
3HAHUSAM CBSI3aHBI CO 3HAHUSAMM M HaBBIKAMM, BJIAJICHUEM BBIYMCIUTEIBHBIMA METOJAMU U IIpUEMa -
MU pelIeHHs CTaHJapTHBIX 3a7a4, TPUOOPETEHHBIMU MTPU U3YUYCHUH TUCIUIUINH «MaTeMaTH4eCKHii
aHamm3» U «JIuneliHas anreOpa. M3ywyaemass TUCIUIUIMHA SBISICTCS 0A30BOM IS M3YUYCHUS TaKUX
JTUCIUIUIMH KaKk «MeToJpl MaTeMaTudecko (U3MKI», a TakkKe psiia TUCHUIUIMH TEOPETUYECKOM
¢uznku: «KBaHTOBas MEXaHUKa», « DIEKTPOIUHAMUKAY.

II1. TpeGoBaHus K pe3yjbTaTaM OCBOECHUS IMCHUIINHBI (MOIYJIs1)

IlepeueHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS MO AUCHUIIMHE , COOTHECEHHBIX C MHAUKA-
TOPaAMHU JOCTHKEHHsI KOMIIeTeHIIHii

Komnerenmnus OIIK-1: CnocobeH npuMeHsATh 0a30BbIE 3HAHUS B 00JMAcCTU (U3UKU H
pamroU3UKHN M HCIOIb30BaTh UX B MPO(ECCHOHATIBLHON eSTeIbHOCTH,
B TOM 4HCJIE B cpepe Meaarornueckoi AesTeIbHOCTH

WNunukatopel kommneren-| OIIK 1.1
[Ipumensier pu3nko-mMaTeMaTHudecKuii ammapatr B chepe cBoei mpodec-

ouu o
CHOHAIBbHOH AeSITEILHOCTH

PesynbraTel 00yueHuss | 3HaTh: ONpeNeNeHHs M IMOHATUSA, BKJIIOYas MX CBOMCTBA, OCHOBHBIE
IIPUMEPBI U TPAHULIBI UX IPUMEHEHMS.

YMers: peliats CTaHJapTHBIC 3a1a4U U YIIPAKHEHUS.

Baagerb: MeTogamMu U nprueMaMu JOKa3aTelbCTB TEOPEM U yTBEPKIE-
HUI, crioco0amMu U METO/IaMH BBIYUCIICHUH.

IV. Coaepxanue u CTPYKTYpa AHCHUIINHBI

OO0BeM OUCLMILIMHBI COCTABIMET 4 3aUeTHBIX ¢IUHHUIEI, 144 yaca, B TOM 4uncie 87 4acoB KOH-
TaKTHOU pabOTHI.

3aHATHS TPOBOAATCSA B OYHOU (popMe OOyYEHHS C MPUMEHEHHEM JTUCTAHIIMOHHOTO KOHTPOJIS
caMoCTOsATEeNbHON paboThl cTyaeHToB Yepe3 DNOC daxynprera. DIEKTPOHHON U AUCTAHIMOHHOM
dbopm 00yueHHUs HE MpeayCMaTpUBACTCS.

Ha npaktuueckyto noaAroToBKy oTBoautcs 32 yaca.

dopMa MPOMEKYTOUHON aTTECTAIIUHU: DK3aMEH.



4.1. CopepxaHue TUCHHUILIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM, ¢ YKa3aHHeM BHI0B y4eOHBIX
3aHATHH U OTBCACHHOI'0 HA HUX KOJIHNYECTBA aKAAEMHUYIECCKUX YaCoB

Ne | Paz- | C| Bc s Bunsl yaeOHOM paboTHI, DopwmsI Te-
o/ | gen | e | er | HAX | BKJIKOYas CAMOCTOATEIBHYIO padoTy 0OYYarOLIMXCS , TPaKTHYe- KyLIEro
IMc- | M | O | Ipak- CKY0 IOATOTOBKY U TPYIOSMKOCTb KOHTPOJIS
uu- | € | ya | Th4e- (B yacax) yCIeBaeMo-
M- | ¢ | co | cKas CTH;
KonraktHas pabota npenogasarens ¢ odydaronu- | CamocTos-
HBl/ | T B noJI- ®dopma mpo-
MHCS TeNnbHast N
TEMBbI p Tro- MEXKYTOYHOU
pabota
TOBKa Jlexkuuu Cemunapckue | KoHcynbrauuu aTTecTalllX
00y- /TmpaKTU4ecKue (no ceme-
qaro- /mabopaTopHbIe cmpam)
LIUX- 3aHSTHUSI
cst
1 1-6 144 |32 32 32 1 40 [pakTHue-
CKOe  3aja-
HHE; dK3aMeH
HUroro: 144 |32 32 32 1 40

4.2 Il;1aH BHeayIMTOPHOM CAMOCTOATEIbHOM PA00THI 00y4aI0IMXCS 110 JUCHUIIIHHE
Cemectp HasBanue pas3-| CamocTosiTenbHas paboTa o0ydaromumxcs OnenouHoe VYuebHo-
eJa, TeMBI CPENCTBO MeToaude-
fiena, Bun camocrosi- | Cpoku BbINOI- | Tpya0eMKCTh pe A
. ckoe obecrie-
TENBHOW pabo- | HeHHA (dac.)
YeHHe CaMo-
TBI .
CTOSATEIBHOM
paboTsl
3 1-6 3ananue B Bu- |Ilocne  mpoii- 40 Jemonctpanus | Uctounuku
1 3a1a4 JICHHBIX TEM TOTOBBIX PEINE- | 1o cHOBHOM
HUU

U JIOTIOJHHM-
TEILHOU JIH-
TEpaTypsl MO
TeMe TpaKTH-
YECKUX 3aHs-
Tnit; O6pazo-
BaTeNbHBIE
pecypcsl, no-
CTYIIHBIC IO
JIOTHUHY H Ta-
poJto,
MIPeIOCTaB-
JIIEMBIM
Hayunoit
OuOIMOTEKOM
ury.

4.3. Cogep:xanmne yueOHOro MmaTepuasa

IIporpamma kypca JugpepeHnuaibibie # HHTErpajibHble YPABHEHUA

BBenenue

[Tonsatus u Tepmunbl Teopun auddepenunanpueix ypasaenuit (AY). Knaccudukanums Y.

®usnyeckue 3anauu, npupoasimue k Y. 3agaua Ko u kpaeBas 3amgada. IHTerpajibHble KpH -
Bble. Jlomanas Ditnepa. ['eomeTprudeckas nuTepnpeTanus ypasHenus y'=f(x,y).



1. InpdepeHnnanbHbie ypaBHEHHUS NMEPBOIo MOPSIAKA.
Huddepennnanbable ypaBHeHHs 1-ro mopsiika ¢ pa3AeisionuMucs nepeMeHHbiMu. [Ipocreiinme
Y 1-ro mopsaka, cBOAfIIMECS K YPAaBHEHMIO C pa3lesAIOIIMMUCA NEpeMEHHbIMH. JIMHelHbIe
ypaBHeHus 1-ro nopsnaka. JIMHeHbIE OTHOPOIHBIE YPABHEHUS, JINHEWHBIE HEOJHOPOHBIE YpaBHE-

HUS U ypaBHEHUs, IPUBOJAIIMECS K HUM. MeTos Bapualuy NOCTOSsHHOU. YpaBHeHus bepHynu u

Pukkaru. [uddepeHunanbabie ypaBHEHUs B MOMHBIX U epenimanax. J{Ba cnocoba HHTErpupo-
BaHUs YpaBHEHUI B MONHBIX Auddepennnanax. Murerpupyempsie komOuHammu. MHTErpupyommii
MHOXUTENb U TeOpeMa Dijiepa O CylIeCTBOBAHUN MUHTETPUPYIOLIEr0 MHOXKUTEINA. [AuddepeHunans-
Hble ypaBHEHHUSI, 3aJJaHHbIC B HESBHOM (popMe M HE pa3pelIeHHbIe OTHOCUTEIBHO NMPOU3BOAHOMN. Me-
TOJ BBEICHMs mapaMerpa (OB) [UIsi MHTETPUPOBAHUS YpaBHEHUM, 3a/laHHBIX B HESBHOU (opme.
YpaBuenue Knepo.
Teopema [lukapa o cyniecTBOBaHUU U €AMHCTBEHHOCTH pelleHus ypaBHeHus y'=f(x,y).lokazarens-
cTBO Teopemsl [Tukapa. Metox mocienoBaTeNbHbIX TpuOIMKeHui. [IpuHIMI cxaThix 0TOOpake-
HUM.

2. IndpepenunajbHbie ypaBHEHUS N-T'0 MOPAAKA.
JlunHeiHble OJJTHOPOIHBIE YPABHEHUS N-TO MOPSAJKA C MOCTOSTHHBIMU KOd(pdUIIueHTaMH. XapaKTepu-
cTryeckoe ypaBHeHue. OOliee perieHre ypaBHEHHs B Cly4yae pa3jIMYHbIX U KPaTHBIX KOpHEH Xxa-
PAKTEpUCTUYECKOIO YPAaBHEHHUs. YpaBHEHUs ODMiepa U METOJ UX pelleHud. JInHelHble OqHOpOAa-
HbIE YPaBHEHUS N-TO MOPSAIKA C IIEPEMEHHBIMU Kod(uirenTamu (0Ol cirydail) U CBOMCTBA UX
pemenuii. OneparopHas Gopma 3anucu: JTHHEHHBIA AuddepeHnanbabii onepatop. Jlnneiinas 3a-
BUCUMOCTH cUcTeMbl ¢pyHKuuid. Onpenenutens Bponckoro. Teopema JIHMHEHHON 3aBUCUMOCTH CH-
creMbl pyHKIMA. Teopema o JIMHEHHOW HE3aBUCUMOCTH CHCTEMBI pelieHuH TuHeitHoro auddepeH-
LMAJIbHOTO ypaBHEHUS N-ro nopsanka. @yHnaMeHTanpHas cucreMa penieHuil. Teopema o CymecTBo-
BaHUU U €IMHCTBEHHOCTU perieHus AudQepeHnnanbHoro ypaBHeHusl n-ro nopsaka (6e3 nokasa-
TenbCTBa). JIMHEiHbIE HEOAHOPOAHbIE YpaBHEHUS. MeTo bl MHTETPUPOBAHUS JTUHENHBIX HEOHO-
POJHBIX YPaBHEHUH € MOCTOSHHBIMH KO3(DPHUIIEHTaMU: METO/I HEONPEIEICHHbBIX KO3()(PUIINEHTOB;
MeTOJI Bapualnuu 1noctossHHelX. dopmyna Octporpaackoro-JInyBuiis 1 UHTErPUPOBAHUE YpaBHE-
HUI BTOPOTO MOPSAKA.
WNurerpupoBanue Y ¢ momouisio psiioB. YpaBHeHue Diipu u ypaBHenue beccens. @ynknuu bec-
censl.

3. Cucremsl AudpepeHuHAIBHBIX YpaBHeHNH 1-T0 nopsaka.
Cucremsbl muHEHHBIX TuddepeHINaTbHBIX YpaBHeHUH 1-ro nmopsiaka. MaTpudHast 3auch CUCTEMBbI
JIY. CpoiicTBa pelIeHni CUCTEMBbl JIMHEWHBIX OJHOPOJIHBIX ypaBHEHUH 1-ro mopsiiaka. JIuneiiHas
3aBHCUMOCTb CUCTeMbI BeKTOp-pyHkumii. [Ipunnun cynepnosunuu. Onpeaenutens BpoHckoro cu-
CTeMbI BEKTOP-QyHKIMIA 1 Teopema 00 onpenenurene Bponckoro. dyHnamMeHTalbHas CHCTEMa pe-
nIeHuid. MeTo bl MHTErpUPOBAHUS CUCTEM YPaBHEHUHN C MOCTOSIHHBIMU KO3()PHUIIEeHTaMU.

4. KpaeBasi 3a1a4a i1 00bIKHOBeHHBIX JU( epeHINATBHBIX YPABHEHHUI
KpaeBas 3amaua st 0ObIKHOBEHHOTO IU((epeHIMalbHOTO YpaBHEHHUS BTOPOro nopsaka. OyHk-
s ['puna kpaeBoil 3agaum. CpoiictBa ¢ynkimu ['puna. Meton moctpoenust ¢pynkimu ['puna.
[Tpumep noctpoenus. Pemenne HeomHOPOIHOM KpaeBoi 3amauun. lenbra-dpynkuus Jupaka u kpae-
Bas 3aj1ava. OnpeneneHne u CBOCTBa nenbra-QyHKiun Jupaka.

5. Jlunelinbie uHTETpabHbie ypaBHeHus Opearoiasma u BoasTeppa n ux knaccuduxamus. Cpsi-
3M MEXIY JMHEHHBIMA UHTErPAIbHBIMU U AU epeHInanbHbIMUA YPAaBHEHUSAMH. DJIeMEHTHI (PyHK-
[IMOHAJIFHOTO aHallM3a: CKaJSIpHOE MPOM3BEJECHUE, HOpPMA U METpHKa ompezensieMble B (PyHKIHO-
HAJILHOM TpocTpaHcTBe. JIMHEeHHBIN onepaTop, ASHCTBYIOMUI B (DyHKIIMOHATILHOM MPOCTPAHCTBE.
Hopma omneparopa, OrpaHMYE€HHOCTh U HENPEPBIBHOCTH omeparopa. llpumep HeorpaHUMYEHHOTO
orneparopa. JIuHeiinslii nHTErpaIbHbI onepaTop @penronbMa U ero coOCTBEHHbIE (PYHKIIUN U cO0-
cTBeHHbIE 3HauUeHUA. CumMmeTpuuHbIi oneparop dpearonbMa u CBOMCTBA €ro COOCTBEHHBIX (PYHK-
[IUH U COOCTBEHHBIX 3HAUECHUH.

6. Heognoponnsie ypaBHeHus ®pearonabma ¢ BBIPOKIECHHBIM SAPOM U CONPSHKEHHOE ypaBHE-
Hue.. CucTeMbl JTHHEHHBIX alre0pandecKux ypaBHEHUN U UX COBMECTHOCTH (pa3pemnmMocTs). Teo-
pembl Openronsma Nel, 2 u 3. Pe3osibBeHTa ypaBHEeHUs] DPpearosibMa ¢ BRIPOKIACHHBIM siapoM. Of1-



HOPOJHBIE YpaBHEHUsI PpeAroabMa ¢ CHMMETPUYHBIM sIpoM.. CBOHCTBa COOCTBEHHBIX (PYHKIUI U
cOOCTBEHHBIX 3HAUEHUN cUMMeTpU4HOro sijpa (Teopemsl). HeonHopoausie ypaBHeHUst Openross-
Ma C CUHMMETPHYHBIM SIIPOM U CBOMCTBA COOCTBEHHBIX (DYHKIMIA M COOCTBEHHBIX 3HadeHUH. Pe-
30JIbBEHTA ypaBHEHUs Ppearonbma ¢ MPOU3BOIBHBIM ApoM. Meton nrepanuii. [IoBropHsIE sapa.
Paznoxenue no cooctBeHHbIM (yHKIMAM. Teopema I'mnbbepra —LlImunra. Teopemsr @penroiabma
n anprepHatuBa @penronema. 3amaya HItypma-JIlnyBuiuid kak KpaeBas 3a7adya U MHTErPAJIbHBIE
ypaBHeHHUd. YpaBHeHHs Boabpreppa. CyllecTBoBaHME M €JUHCTBEHHOCTh pelieHus. Pe3onpBeHTa
ypaBHeHus Boibreppa. UnTerpo-nuddepennnansabie ypaBHeHus. Ousndeckue npuMepsl.

4.3.1. IlepeyeHb CeMHHAPCKHUX, MPAKTHYECKHUX 3aHATHI 1 J1a00paTOPHBIX padoT

No No paznena u HaumeHnoBanue cemunapos, npaktude- | Tpyno- OrnieHOYHBIC dopmupyemblie
TEMBI TUCLH- CKHX U J1a0OpaTOpHBIX padoT eM- cpencraa KOMIIETCHIINU
TUTUHBI KOCTb
(dacer)
1 2 3 4 5 6
1 1 Huddepennnansupie ypaBHEHHS TIE€p- 5 Kommnexr 3ana- | OIIK-1
BOI'0 ITOpsAKa HUAU
2 2 Juddepennnanbabie ypaBHEHHUs N-TO 5 Kommnexr 3ama- | OIIK-1
NopsiiKa HUH
3 3 Cucremsl 1 depeHIMaTbHEIX YpaBHE- Kommnexr sana- | OIIK-1
A 5 HUN
4 4 KpaeBas 3a/1aua Juisi 0ObIKHOBEHHBIX 5 Kommrekr 3aza- | OINK-1
mudepeHIHaTbHBIX YPaBHEHUH HMHA
5 5 Wurerpansusie ypaBaenus ®pearons- 4 3a/1aHusI OIIK-1
Ma C BEIPOXKACHHBIM SIAPOM
6 6 Wurerpansubie ypaBaenust Opearons- 4 3a7aHus OIIK-1
Ma ¢ CHMMETPHYHBIM SIPOM
7 7 Hurerpanbuble ypaBHeHus: Opearois- sapaums OITK-1
Ma u BonbTeppa, pemiaembie METOIOM 4
PE30JIbBEHTHI

4.3.2 TlepeyeHnb TeM (BOMPOCOB), BHIHOCHMBIX Ha CAMOCTOSITEJIbHOE H3yUYeHHEe CTydeHTAa-
MH B PAMKAaX CaAMOCTOAATEJIbHOI padoThI

Ne Tema Bug camoctos- 3amanne Pexomennyemast mu- KomnuectBo va-
HeI. TENBHOU PabOoTHI Teparypa COB
1 nddepeHmnaib- KonTponrHOE 3a- CwM. 1. 8. a) ocHOBHas 10
Anddepenn p Kommnekr 3aga- )
HbIE YpaBHEHUsI | JaHWE - 1 0) IOTOTHUTEIbHAS
TEePBOrO MOpsiIKa nuTepaTypa
2 nddepeHIraib- Konrtponsuoe 3a- Cwm. 1. 8. a) ocHOBHas 10
Hupdeper p Komrekr 3ama- )
HBIE YpaBHEHHUS N- | JaHWE it 1 0) JOTOJIHUTEbHAS
T0 IOpsIKa JuTeparypa
3 Cucremnl nudde- | KorrponrHoe 3a- CwM. 11. 8. a) ocHOBHas 10
aupd p Kommnekr 3aga- )
PEeHIHATBHBIX IaHue - 1 0) OTOTHUTETbHAS
ypaBHEHHHA JuTepaTypa
4 KonTponsHoe 3a- CwM. 1. 8. a) ocHOBHaA 10
Kpaesbie 3anaun u Kommiekr 3ama-
JlaHue o 1 0) IOTIONHUTETbHAS
¢bynkuys ['puna Huit
JTUTepaTypa




KOHTpOJ’IBHLIG 3agaHus, IOMMCHOBAHHBIC B Hpej:[mz[ymei/'l TaGHI/IHC

Tema KOHTPOJILHOIO 3a1aHUS Howmepa 3anau CpOK BBITIOJTHEHHS
1 Huddepennmansupie ypasHenus nepsoro | 790 791 798 801 809 815 817 828 2 Hemenmn
TOpsIIKa
2 Juddepenunansupie ypaBHenus n-ro no- | 45 54 60, 116 121 236 275 279 2 Hexenun
psaxa 300 426 837 840 844 865
3 Cucrembl nuddepeHIaabHbIX ypaBHEe- 643, 665, 672, 674, 683, 1278 1 Henens
HU 1280 1282 1291, 1292, 1311,
1318
4 Kpaesrie 3anaun u Gpynkmus ['puHa 693 697 701 708 726 727 731 2 "Henenun
736 737 742,751
1354 1362 1366 1371 1381 1419
1444 1450 1452
5 WHTerpaipHble ypaBHEHUS 3ana4u 1o coopuuky 3agau KKM 3 Hemenu

TD66OBaHI/IH 11O BBIITOJIHEHWIO JOMAIIHETO 3aJaHUA

3aaHue BBINONHAETCS B OTHENbHON TeTpaau (12 wnu 24 nucra)

3amanne J0KHO OBITh BBIIMOIHEHO MOJIHOCTEIO.

Pemenust 3a1a4, JOMKHBI OBITH MOJHBIMH U, IPU HEOOXOJIUMOCTH, JAOJKHBI CO/IepKaTh 000CHOBA-
HUA Wiy nosicHeHust. O0s3aTeNbHO YKa3bIBaTh YCIOBUS 3a/1a4 M MOJYyUYEHHBIN OTBET.

3amaHue oLlEHUBAaEeTCs 10 5 —TH OaJbHOM CHCTEME.

0 6amnoB - 3a7aHKE HE BBIIOIHSIOCH

1 6ami - 3amaHue HE BBIIIOJHEHO

2 0ajia - BBIINOJIHEHO ITOJIOBHHA 3aJaHUS

3 Oaita - BBIOJIHEHO ¥4 3aJaHUS

4 Ganna - XOpoIlee BHITTOJTHEHUE

KommuiekTsl 3a1anuit mo kaxaoit reme Gpopmupytorcs mo coopuuky 3anad Gununmos A.D. «Coop-
HUK 337124 110 1udepeHITnaIbHBIM YPaBHEHISIM)

4.4 MeToauueckue YKa3aHHu4 110 OpraHm3anuu CaMOCTOSITEIbLHOI paﬁoTbI CTYAEHTOB

Opranu3anys caMOCTOSITEIIBHOTO YIITYOJIGHHOTO H3yUYeHUS TUCIUTUITMHBI OCHOBAaHA HA BBITIOJHEHUT
KOMIUIEKTOB KOHTPOJBHBIX JOMAITHUX 3aaHuil (5-7 3amanuii). B mepeueHb KOHTPOIBHBIX 3aJaHUI
BKJIIOYAIOTCA 3a/1a4M MO0 TEMaM, HE pacCMaTpPUBAEMbIM Ha MPAKTHUYECKUX AyIUTOPHBIX 3aHATHSIX.
DTO MpeAnonaraeT caMOCTOSATENbHBIN XapakTep padOThl CTYACHTA MO U3YYECHHUIO PsiAa JUJaKTHYe-
ckux eauHul. [Ipeamnonaraercs, 4To CTYI€HT CaMOCTOSITEIbHO U3YUHT JIOMOJIHUTENIbHBIC MMaparpa-
(Bl IO MPOIIEHHON TeMe, HCTIONb3yI0 OCHOBHYIO M JIOMOIHUTENBHYIO TUTEPATYPy, @ 3aT€M PEIIUT
npeaiokeHHbIe 3aaaun. OIeHKa caMOCTOATEbHOM PaboThl CTYIEHTOB MPOBOJAUTCS ITyTEM BHICTaB-
neHus 6aIoB Mo 5-TU OallbHOM HAKOMHUTENHHOU cucTeMe (06aibl CyMMHPYIOTCS) 32 BBITIOJHEHHbBIE
KOHTPOJIbHBIE 3aaHUs.

4.5. IlpumepHasi TeMaTHKa KypPCOBBIX padoT (IIPOeKTOB)
VY4eOHBIM ITaHOM HaNKCaHWEe KypPCOBBIX PaboT (IMTPOEKTOB) HE MPEYyCMOTPEHO.

V. YuebHo-MeTOoqUYecKOe U MHGOPMAIIMOHHOE o0ecTiedeHne JUCHUIIMHBI (MOTYJIfA):

a) CNUCOK JINTEPATypPbl
OCHOBHAas1 JINTepaTypa

1. Dascronsi, JI. B. uddepenumansusie ypasuenus / JI. 3. Dnbcromnsil. - 8-¢ u3za. - M.: M3a-Bo



http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%AD%D0%BB%D1%8C%D1%81%D0%B3%D0%BE%D0%BB%D1%8C%D1%86%2C%20%D0%9B%D0%B5%D0%B2%20%D0%AD%D1%80%D0%BD%D0%B5%D1%81%D1%82%D0%BE%D0%B2%D0%B8%D1%87

JIKWH, 2014. - 309 c. - ISBN 978-5-382-01491-3 (50 5k3.)

2. JIubdepeHnuanbHble ¥ UHTETPAIbHBIC YPABHCHUS, BAPHAIIMOHHOE MCUYHCIICHHE B MpUMEpax U
3anavax: y4e0. mocobue / A. b. Bacunbesa [u np.]. - 3-e u3a., ucmp. - CII6.: Jlans, 2010. - 429
c. - ISBN 978-5-8114-0988-4 (50 3k3.)

3. ©®umunnos, A. ®. CoopHuk 3a1a4 no aupdepeHuanbHbiM ypaBHeHusm / A. @. Ouwinnmos. -
5-e m3x. - M. : JIuOGpoxom, 2013. - 237 c. - ISBN 978-5-397-03637-5 (40 2x3.)

JAOMOJIHUTEIbHAS JIUTepaTypa

1. Iontpsrun, JI. C. O6bikHOBeHHBIE U epennmnanbubie ypapHeHus / JI. C. [lonTpsarus. - 5-¢
w3, - M.: Hayka, 1982. - 331 c. (Hp A197493; ud A199667; up A199675)

2. Dabcroubi, JI. 3. Bapuannonnoe ucuncnenue / JI. 3. Dnbcromnepi. - 7-¢ uza. - M.: U3n-Bo JIKU,
2008. - 205 c. - ISBN 978-5-382-00639-0 (10 5k3.)

3. Twuxonos, A. H. YpaBaenus maremarnueckord pusuku / A.H. Tuxonos, A.A. Camapckuii. - M.:
N3n-Bo MI'Y, 1999. - 798 c. - ISBN 5211041380 (26 5k3.)

0) nepuoguYecKne U3IaAHUS

- HCT.

B) CIIMCOK aBTOPCKHX METOMYECKUX Pa3padoTok

- HET

r) 0a3bl JAaHHBIX, HHPOPMAIHOHHO-CIIPABOYHbIE H MOMCKOBbIE CHCTEMbI

http://library.isu.ru/ - Hayuynas 6ubaunorexa UI'Y;
OO0pazoBaTenbHbIE PECYPCHI IOCTYMIHBI 110 JIOTHHY U napoiito Hb UT'Y:

e https://isu.bibliotech.ru/ - 343 «bubanoTex»;

e http://e.lanbook.com - DbC «M3natenbcTBo «JlaHby;

e http://rucont.ru - OBC «PykoHT» - Mex)oTpacieBas HayuHas OMOIMOTEKa, CojAepKaIias
our(poBaHHBIE KHUTH, NEPHOANYECKHE M3/IaHUS U OTJCIIbHBIE CTAaThbH IO BCEM OTPaCisiM
3HaHWM, a TaKXKe ayn0-, BUIEO-, MyJIbTUMEINA COPT U MHOTOE JIPYTOE;

e http://ibooks.ru/ - OBC «AlOyKc»- HHTEPHET pecypchl B CBOOOIHOM JIOCTYIIE;

VI. MarepuajibHO-TeXHHYECKOe oOecriedeHne TUCUUIIMHBI (MOIYJIs):

Y4eOHast ay TuTOpUS 7Sl IPOBEACHUS JIEKIIMOHHBIX U IPAKTHUECKUX 3aHsATHH. [[iist mpoBeneHus
3aHSATHH JEKIIMOHHOTO THIIA B KAYECTBE AEMOHCTPAIIMOHHOTO 000pPYIOBaHHS UCIIONB3YETCS MEJO-
Bas nocka. HarmsimHocTh obecreunBaeTcs myTeM N300pakeHUs CXeM, Tuarpamm u GopMyll ¢ TOMO-
b0 Mena. Mcronb3oBanue ri1o0anbHOM KOMIIBIOTEPHON CETH TIO3BOJISIET 00ECTIEYHTh JOCTYITHOCTb
HHTEepHET-peCcypCcoB U pealin30BaTh CAaMOCTOSITENLHYIO pa0doTy cTyneHToB. Ha Jiekiusix MoryT uc-
MOJIb30BATHCSl MYJIBTUMEIUIHBIE CPEJICTBA: IPOSKTOP, IEPEHOCHO 3KpaH, HOyTOYK. Ha dakynbre-
T€ UMEETCSI KOMITBIOTEPU3UPOBAHHAS AYAUTOPHS, TIPeIHA3HAYEHHAS JIJIS1 CAMOCTOSITENILHOU PabOThI,
C HEOTPaHWYCHHBIM JOCTYIIOM B MIHTEpHET.

Marepuanbl: y4eOHO-METOIUYECKUE TTOCOOUS, 3aaHus ISl ayAUTOPHON U CaMOCTOSITEIIb-
HOM pabOTHI CTYACHTOB.

VII. O6pa3oBaTte/ibHbIe TEXHOJOTHN:

3a1aun U3NI0KEHUS U U3YUCHUS JUCIIUIUIMHBI PEATU3YIOTCS B CASAYIOMHMX (HopMax AesTeTbHOCTH:
® JICKIIMU, HAIICJICHHBIC HA TOJIyYeHHE HEOOX0oAMMOM nH(pOpMaIuu, U €€ UCIIOIb30BaHUE TIPU
pEIIeHNU PAKTHYECKUX 3a/1a4;
® TPAaKTUYECKUE 3aHSITHsI, HAMPABICHHBbIC HA aKTHBHU3AIUIO MMO3HABATEIHHOU NEATEIHHOCTH
CTYJICHTOB U IPHOOPETEHUSI UMH HABBIKOB PEIICHUS TPAKTUYECKUX U TIPOOIEMHBIX 3a]1a4;


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A2%D0%B8%D1%85%D0%BE%D0%BD%D0%BE%D0%B2%2C%20%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%AD%D0%BB%D1%8C%D1%81%D0%B3%D0%BE%D0%BB%D1%8C%D1%86%2C%20%D0%9B%D0%B5%D0%B2%20%D0%AD%D1%80%D0%BD%D0%B5%D1%81%D1%82%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%BE%D0%BD%D1%82%D1%80%D1%8F%D0%B3%D0%B8%D0%BD%2C%20%D0%9B%D0%B5%D0%B2%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A4%D0%B8%D0%BB%D0%B8%D0%BF%D0%BF%D0%BE%D0%B2%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87

® KOHCYJIbTallUH —CKCHEACIBbHO JJI BCCX KECIAOIMNUX CTYACHTOB,

® CAaMOCTOATCIIbHAA BHCAYIUTOPHAA pa60Ta HallpaBJICHA Ha HpI/IO6pCTCHI/Ie HAaBBIKOB CaMOCTO-
ATCJIBHOI'0 PCIICHUA 3a/4a4 10 JUCHUIIIINHE,

L4 TGKYH_[I/Iﬁ KOHTPOJIb 3a ACATCIIBHOCTBIO CTYJACHTOB OCYIICCTBIIACTCA HA JICKIMOHHEBIX U ITPaK-
TUYCCKHUX 3aHATUAX B XOJAC CaAMOCTOATCIBHOI'O pCHICHUA 3a/la4, B TOM YUCJIC Y JOCKH.

VIII. OueHouHble MAaTEPUAJIbI VISl TEKYIIEr0 KOHTPOJISA M IPOMEKYTOYHOI aTTecTAlMU
q)OHI[ OICHOYHBIX CPCACTB IIPEACTABIICH B IIPUITOKCHUH.

8.1. OueHouHble CpeaCTBa 119 BXOJIHOTO KOHTPOJISI

OneHouHbIE CpeCTBA ISl BXOJHOTO KOHTPOJIS HE UCIOJIB3YIOTCS, TaK KaK JUCLMIIIINHA COAEp-
KUT B OCHOBHOM HOBBIE 3HaHMS. Vcrionb3yemeple ke B JUCHUIIIMHE 3HAHUS U IPOCTEHMIINE METO/IbI
BBIYMCIICHUNM OCBOEHBI CTYJCHTAMM B PAMKax aHaJIUTHUYECKOM I€OMETpPUH, KOTOpas HU3ydaercs B
IIEPBOM CEMECTPE HEMOCPEICTBEHHO MEpel U3YyUEeHUEM JTaHHOM NUCHMILUIAHBL. [loaToMy He panmo-
HaJIbHO U HET HEOOXOIUMOCTH, BBIJICJIATh Yy4eOHOE BpeMs Ha MMPOBEJCHNE BXOHOTO KOHTPOJIS .

8.2. O11eHOYHBIE CPECTBA TEKYILErOo KOHTPOJIA

O1eHOUHBIE CPECTBA TEKYILEro KOHTPOJIS M KOHTPOJISE CaMOCTOSATEIbHOM paboThl CTY/IEHTOB
dbopmupyroTcst B cOOTBeTCTBUU C [lonokeHneM o 0aIbHO-PEUTHHTOBOM CHCTEME YHHUBEPCUTETA U
COCTOAT U3 KOHTPOJIBbHBIX MHChMEHHBIX 3aJIaHHH, COCTABJICHHBIX U3 HAOOPOB 33/1a4 U yNpaKHEHHUH
PEKOMEHIOBAHHBIX B I1. 6.2 OCHOBHOW M JTOTIOJHUTEIBHOM JINTEPATYPHI.

BapuaHTbhl KOHTPOJIbHBIX 3aIaHU

BapunanTt Ne |

1 (2¢Y —x)y' =1 146

2 y"+2y —3y= x2e* 542

3 xzy”fxy'er:&tS 593

4 3" —2(1-1g(x>)y =0, y|=1tg(x) 635

BapuanTt No 2

1 (I=2xy)y"=»(y-1) 150

2 y"=4y"+8y =Sin(2x) 543

3 %37 —2xp=6In(x ) 595

4 X +Dy" -2y —ety=0, yj=e*—1637

BapuanT Ne 3

' Yy

1 V' =5 149
3x—y

2 y'+3y —dy=xe ¥ 541

3 xzy”féy:&)cz 597

4 y"—1g(x)y"+2y=0, y;=Sin(x) 639

Bapuant Ne 4

1 2x2y'+xy+1:O 140

2 y”74y’+8y:e'2x 543

3 xzy”+xy’+4y:10x 594

4 y”+4xy’+(4x2+2)y:O, yl:exz 642

Bapuant Ne 5

1 RQx+1)y'=4x+2y 137
2 Y =2y 4+ y =6xe’ 545

3 xzy”73xy’+5y:3x2 596




4 37— 2(1—1g(x>)y =0, y =1+x1g(x) 635

Bapuant Ne 6

1 y=x(y" —xcos(x) 141
2 y"+4y'+4y:x€2’x 547
3 xzy”ff)y:5x3 597

4 (e +1)y"-2y'—e¥y=0, y= 637

e’ +1

Bapuant Ne 7

1 (xy'=DIn(x)=2y 143

2 v -5y =3x2 548

3 X272y =Sin(lnx ) 598

4 y”+4xy'+(4x2 +2)y=0, » — xe* 642

[Ipumeuanue: CTyJeHT yclEeNIHO Mpolles 00ydeHHe B CEMECTpe M IOTOB K cJade 3K3aMeHa,
€CJIM OH 3HAeT M MOHUMAET (POPMYJIUPOBKU OCHOBHBIX MOHATUN M ONpeAeiIeHUl, 3HaeT GpopMyIIn-
POBKHM TEOPEM, YMEET MIPUMEHATH MOHITHUS U TEOPEMBI JJIs PELEHUs 3a7ad U YIpaKHEeHUl, 3HaeT
METO/Ibl PELIECHUS U YCIIEIIHO PEIIAET 3aJa4l U YIPAXKHEHMsI, MOKET IPUBECTH IIPUMEPBHI, XapaKTe -
PHU3YIOIIME OCHOBHBIE MOHATHS.

8.3. OueHouHBIE CpeicTBa AJIs IPOMEKYTOUHOM aTTecTal|H.
dopma npoBeneHNs IPOMEKYTOUHOM aTTeCTallui — JK3aMEH.

IIpuMepHBIii CIMCOK BONPOCOB K IK3aMEeHY

Huddepennnanbuble ypaBHEeHUs 1-ro mopsaka ¢ pasaensiomumucs nepeMeHHsiMu. [Ipocteii-
mue 1Y 1-ro nopsiaka, CBoAIIMECS K YPAaBHEHUIO C PA3CIISIIOIIUMUCS TIepeMeHHbIMU. JInHelHbie
OJIHOPOJIHbIE ypaBHEHHUs. JIMHEIHbIE HEOJAHOPOIHBIE YPABHEHUSI U YPABHEHMS, NMPUBOIAIIMECS K
HUM. MeToJ Bapuanuu MOCTOSHHON. YpaBHeHust bepuymnu u Pukkaru. {uddepenuumansasie
ypaBHEeHUs B NOJHBIX nuddepennmanax. Uuterpupyempie komOuHauuu. MHTErpUpyOmUi MHO-
JKUTEIb U Teopema Diiliepa 0 CyIIeCTBOBAaHUH WHTETpUpytoiiero MHoxuTelns. Juddepennuansusie
ypaBHEHUS, 33/IaHHbIE B HESIBHOW (hopMe U He pa3pelieHHble OTHOCUTEIBHO MPOU3BOAHON. MeTon
BBEJICHUS TTapameTpa (OB) Ui MHTEITPUPOBAHMS yYpaBHEHUH, 3aJaHHBIX B HesBHOW ¢opme. Teope-
Mma [Iukapa o CylecTBOBaHMM U €IMHCTBEHHOCTHU pelieHus ypaBHeHus y'=f(x,y). Jloka3aTenbcTBo
teopemsl [Iukapa. Metoa nocienoBatenbHbIX TpuOImKeHuil. [IpuHIUI cKaThIX 0TOOPaKECHUH.

JluneiiHble OTHOPOAHBIC YPABHEHUSI N-TO MOPSAKA C MOCTOSHHBIMU Kod(dduirentamu. Xapak-
TepUucTHUeCKoe ypaBHeHue. O0Iee pemeHne ypaBHeHHs B cllyyae Pa3JInYHbIX M KPaTHBIX KOpHEH
XapaKTEPUCTUYECKOTO ypaBHEHUS. Y paBHEHUs DUjepa U METOl UX pelieHus. JInHeitHble 0qHopoa-
HbIE YPaBHEHUS N-TO MOPSAIKA C IIEPEMEHHBIMU Kod(uirenTamu (0Ol cirydail) U CBOMCTBA UX
pemenuii. OneparopHas Gopma 3anucu: JTHHEHHBIA AuddepeHnanbabii onepatop. Jlnnelinas 3a-
BUCUMOCTH cUcTeMbl ¢pyHKuuid. Onpenenutens Bponckoro. Teopema JIHMHEHHON 3aBUCUMOCTH CH-
creMbl pyHKIMA. Teopema o JIMHEHHOW HE3aBUCUMOCTH CHCTEMBI pellieHui TuHeitHoro auddepeH-
LMAJIbHOTO ypaBHEHUS N-ro nopsanka. @yHnaMeHTanpHas cucreMa penieHuil. Teopema o CymecTso-
BaHUU U €IMHCTBEHHOCTU perieHus AudQepeHnnanbHoro ypaBHeHusl n-ro nopsaka (6e3 nokasa-
TenbCTBa). JIMHEiHbIE HEOAHOPOAHbIE YpaBHEHUS. MeTo bl MHTETPUPOBAHUS JTUHEMHBIX HEOHO-
POJHBIX YPaBHEHUH € MOCTOSHHBIMH KO3()PHUIIMEHTaMU: METO/I HEONPEIEICHHbBIX KO3()(PUIIMEHTOB;
MeTOJl Bapualuu 1noctossHHeIX. dopmyna Octporpaackoro-JInyBuiis 1 UHTErPUPOBAHUE YpaBHE-
HUM BTOporo nopsiaka. MurerpupoBanue Y ¢ momomibio psiioB. YpaBHEHUE DHUPU U ypaBHEHUE
beccens. @ynkuun beccens. Cucremsl TMHEHHBIX TU(QepeHIMaIbHBIX YpaBHEHHH 1-T0 Topsika.
Martpuunas 3anuch cuctemsl JJY. CBoiCTBa pelIeHU CUCTEMBI JIMHEWMHBIX OJHOPOJIHBIX YpaBHE-
Hull 1-ro nopsaka. JIuHeitHast 3aBUCMMOCTh CUCTEMbI BeKTOp-GyHKIuH. [IpuHIMn cyneprno3uiuu.
Onpenenurens BpoHckoro cucremsl BeKTOp-QyHKIMI U TeopeMa 00 ompeaenurene BpoHckoro.




@yHIaMEHTaIbHAs CUCTEMa pelIeHnd. MeToibl HHTErPUPOBAHUS CUCTEM YPABHEHMM C MOCTOSH-
HbIMU KO3 dunmentamu. KpaeBast 3amaua s 0OBIKHOBEHHOTO UG ()EepeHIINaTbHOTO YPAaBHCHHS
BTOpoOro nopsaka. Oyuxmus ['puna kpaesoit 3agaun. CroiictBa ¢pynkiuu ['puna. Meton moctpoe-
Hus ¢ynkuuu ['puna. [Ipumep noctpoenus. Pemienne HeolHOpoaHON KpaeBod 3amauu. Jlenbra-
¢ynkuus Jupaka u kpaeBas 3afaya. OnpeeneHue u CBoMCTBa aenbTa-pyHkiun upaxa.

IIpumep mecmosuvix 3a0anuii 01 NPOGEPKU CHOPMUPOBAHHOCIU KOMAUEMEH YU, YKA3AHHBIX @bllie n.3:

BOITPOCEI OTBETHI
1 Obmiee penieHne TMHEHHOTO OAHO- | A) B BHJE JIMHEHHON KOMOMHAINH JIBYX JIMHEHHO HE3aBHCUMBIX pelle-
poanoro auddepeHInanbHOro ypaB- | HUM

HEHHS MOXKHO 3aIicaTh B) B BHJIe CyMMBI IByX YaCTHBIX PELICHUI
B) B Bujie JIMHEHHOI KOMOMHAIMH JIByX YaCTHBIX pelIeHU
2 MeToz Baprannu MOCTOSTHHOM A) U1t THHEHHBIX OTHOPOJIHBIX YPaBHEHUH IIEPBOTO TOPSIKA

MOYKHO ITPUMEHSATH IS CICTYIOIINX B) 11 muHEHHBIX HEOHOPOIHBIX YPaBHEHNUH MIEPBOTO TOPAAKA
mudQepeHInaNbHEIX YpaBHEeHUH 1iep- | B) misa ypaBHenuit beprymm n Pukkarti

BOTO MOpsKA:
3 Ecnu 3amava Komu pemieHa, To 370 | A) HalJIeHO €TMHCTBEHHOE peIlleHHe

O3HAYaeT, 4To b) HaliieHo MHOECTBO peIIeHuit
B) Halinena moyiHas cucTemMa pelnieHuin
4 Ecnu st ypaBHEHHS TIEPBOTO T10- A) muddepeHnmaabHOe YpaBHEHIE MOYKHO 3aIFICATh B BHJE IIEPBOTO
psiKa HaiiIeH HHTETPUPYIOIU MHO- | muddepeHnnana, paBHOTO HYJIIO
XKHTEIb, TO B) nuddepennuansHoe ypaBHEHHE HMEET EAMHCTBEHHOE PEIICHHE

B) muddepenimansHoe ypaBHEHHE UMEET MHOXKECTBO PELICHUH

Paszpaborunk:

L/ Z,
/ / JIOLEHT KadeIphl TEOPETHUECKON (PUBUKHU B.A .KapnakoB

[Tporpamma cocraBiena B cootBeTcTBuu ¢ TpeboBanmsiMu GPI'OC BO mo HanpasieHUIo noaro-
ToBKH 11.03.04 DnekTpoHUKA U HAHOAJIEKTPOHHUKA.

[Iporpamma paccmoTpeHa Ha 3acenannu_KadeIpbl TEOPETHUIESCKON PU3UKHU
«15» mapra 2023 r. ¥
[Tpotokon Ne6 U.o. 3aB. kadenpoit w2 C.B. JloBiioB

Hacrosimmasi mporpamMmma He MoO:KeT ObITh BOCIPOU3BeAeHA HU B Kakoid ¢opme 0e3
NpeABapUTEIbHOI0 MMCHMEHHOI0 pa3pelieHus kKadeapbl-pa3padoTynKa NPpoOrpaMMabl.



