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|. Hesan 1 3a1a4u JMCUMILUIAHBI (MOYJIs1):

MHorue pu3nueckue 3aKOHbl, KOTOPbIM MOAYMHSIOTCSA T€ WIM UHBIE SIBJICHHS, 3alIMChIBAIOTCA B
BUJIE MaTEMAaTUYECKOI0 YPaBHEHUS, BHIPAKAIOLLETO ONPEACIECHHYIO 3aBUCUMOCTh MEXAY KaKHUMHU-
TO BeIM4YMHAMHU. YacTo peub UAET O COOTHOUIEHUH MEXY BEIMYMHAMU, H3MECHSIOMIMMHUCS C TeYe-
HUEM BPEMEHHU, HallpuMep, SKOHOMUYHOCTb JIBUTATENs, U3MEpPAEMasl PacCTOSHUEM, KOTOPOE aBTO-
MalIMHA MOXET IIPOEXaTh Ha OJHOM JIMTPE FOPIOYETO, 3aBUCUT OT CKOPOCTH JBUKCHHS aBTOMAIIIH-
Hbl. COOTBETCTBYIOIIEE YPABHEHHUE COJACPKHUT OJHY MM HECKOJIBKO (DYHKIIMHA U UX MPOU3BOAHBIX U
Ha3piBaeTcs AuddepeHunanbHbIM ypaBHeHueM. (Temn u3MeHeHus: pacCTOsHUS CO BpEMEHEM OIpe-
JIENIAETCS CKOPOCTBIO; CIIEJIOBATEIbHO, CKOPOCTh — IPOM3BOJHAS OT PACCTOSIHUS; aHAJIOIMYHO,
YCKOpEHHUE — IIPOU3BOJIHASA OT CKOPOCTH, TaK KaK YyCKOPEHHUE 3aJacT TEMII U3MEHEHUs CKOPOCTH CO
BpemeHeM.) boibioe 3Hauenue, Koropoe UMEroT tudhepeHInanbHbIe ypaBHEHUS U1 MaTeMaTHKU
0COOEHHO JUIsl €€ NPUIOKEHUH, OOBICHAIOTCA TE€M, YTO K PEIICHUI0 TaKUX YPaBHEHMH CBOAMTCS
MCCIIEIOBAaHNE MHOTHX (PU3NYECKUX U TEXHUYECKUX 3a]ad.

Juddepenunanbable 1 MHTErpajlbHbIE YPAaBHEHUS! UIPAIOT CYIIECTBEHHYIO POJb U B IPYTUX
HAyKax, TAKKX, KaK OMOJIOTHS, S)KOHOMHKA M 3JIEKTPOTEXHHKA; B JEHCTBUTEILHOCTH, OHU BO3HUKA-
IOT Be3Jie, I/1e €CTh HEOOXOIMMOCTh KOJIMUYECTBEHHOrO (YUCIOBOI0) ONUCaHus sABIeHUN. Bee nud-
(depeHInaTbHbIC YPAaBHEHUS MOXKHO pa3ienuTh Ha oObikHOBeHHBIC (OJ1Y), B KOTOpBIE BXOIST
TOJIBKO (DYHKLUU (U UX NPOU3BOIHBIE) OT OJHOIO APIyMEHTA, U YPaBHEHUS C YACTHBIMU ITPOU3BO/I-
HeiMu (YPUII), B KOTOpBIX BXopsmue (YyHKIHUW 3aBUCAT OT MHOTHX IepeMeHHBIX. CymecTByIOT
Takxke croxacTuueckue nudgepenumansusle ypaHeHus (CLY), BKIouaromue ciydaiiHble Ipo-
neccbl. B 1aHHOM Kypce M3ydaroTcs JIMHEMHbIE MHTErpalbHble ypaBHeHUs Ppenrosbma u Bosb-
Teppa ¢ Pa3IUYHBIMHU SIpaMu (BBIPOXKIECHHBIE Apa, CAMMETpHUHbIE Apa). OCHOBHBIE PE3Y/IbTaThI
IIOJIYYEHBI U1l CUMMETPUYHBIX A1iep U onpenenstorces TeopeMoit ['mnbbepra —IlImuara. OcHoBHOE
BHHUMaHUE yJEJIEHO HEOJHOPOIHBIM MHTEIPAJIbHBIM YPAaBHEHUSM, HJI1 KOTOPBIX PACCMOTPEHBI J1Ba
MeToJla permieHuii. PaccMarpuBaeTcs METOL pe30JIbBEHTHI.

JuddepenunanbHoe ypaBHEHUE COAEPIKUT B CBOEH 3allMCH HEU3BECTHYIO (DYHKIUIO, €€ IPOU3-
BOJIHBIC W HE3aBUCUMBIE TIEPEMEHHBIC; OHAKO HE JII000€ ypaBHEHHE, COJIepIKallee MPOU3BOTHBIC
HEU3BeCTHOHN (pyHKIMH, siBiIsgeTcs quddepeHInaabHbIM ypaBHeHHeM. CTOUT TakKke OTMETUTh, UTO
muddepeHratbHOe ypaBHEHHE MOXKET BOOOIIE HE COJepKaTh HEU3BECTHYIO (YHKIIMIO, HEKOTO-
pble e€ MPOM3BO/IHBIE U CBOOOIHBIE MIEPEMEHHBIE, HO 0053aHO CO/EPKaTh XOTsI Obl OJTHY U3 MPOU3-
BOJIHBIX.

[Topsinok, nim creneHs AUQQPepeHInaIbHOr0 ypaBHEHU — HauOOIbIINHM TOPSIIOK MPOU3BO/-
HBIX, BXOJSIINX B HETO.

Pemenuem (uHTerpanom) audQepeHnaIbHoro ypaBHEHUS MOpsIKka N Ha3blBaeTcs (PyHKIUSA
y(X), UMerolIas Ha HEKOTOpoM MHTepBaie (a, b) mpoussogusie y'(X),y"(X),...,y(n)(x) 1o mopsjaka n
BKJIFOUMTEIBHO U yJIOBIETBOPSIOIIAs 3TOMY ypaBHeHuto. [Ipouecc pemenus nugdepeHantbsHoro
YpaBHEHUsI Ha3bIBaeTCsl MHTerpupoBaHueM. Bompoc o0 uHTerpupoBaHuu AuQ@epeHunaibHOro
YpaBHEHMS CUUTACTCS PELICHHBIM, €CIIM HAaXO0X/JIEHUE HEU3BECTHOM (DYHKIMHU YAaeTcsl MPUBECTH K
KBaJIpaType, HE3aBUCUMO OT TOTO, BBIpaXKaeTcs JIM MOJIyY€HHBIM MHTErpail B KOHEYHOM BHUJE WIH
HeT.

Heabio Kypca sBiIseTCS U3yYEHHE OJHOPOJHBIX U HEOJHOPOAHBIX JTUHEHHBIX U HETMHEHHBIX
muddepeHInanbHbIX YpaBHEHUH, JIMHEHHBIX, HEOJHOPOAHBIX M OJTHOPOJHBIX MHTErPAIbHBIX YpaB-
HeHnid @penrosnsma 1 BonpTeppa M MX CBOWCTB, HA OCHOBE KOTOPBIX CO3/IAFOTCS MAaTEMATHYECKHUE
MoJiend (pU3MUYECKUX SBICHUH M 3aKOHOB B JIMHEWHOM NPHUOIMKEHUH. 3HAHUSA, MOJyYEHHbIE MPU
U3Y4YEHUHU Kypca, GOPMUPYIOT MATEMAaTUYECKYIO KYJIbTYpPY, COCTABISIOT OCHOBY €CTECTBEHHOHAYY-
HOTO MOJXO0/a UCCIIEI0BaHUS IPUPOJHBIX SIBICHUM.

3agaun

JlaHHast IUCIUIUIMHA IPYU3BaHa pellaTh CIeAyoLINe 3a1a4u:

e U3y4YeHHE M OBJIAJICHHE METoJaMH peieHus TuddepeHnaIbHbIX U UHTErpaIbHbIX ypaBHe-

HUMH;

¢ M3YUCHUC MCTOHOB U IIPUCMOB MAaTCMATUUCCKUX JOKA3aTCIILCTB TCOPEM U yTBep)KI[CHI/II\/'I;



® OBJAJICHHWE METOJAaMH MHTETPUPOBAHUS PA3THYHBIX THUIIOB U BUAOB AU((EepeHIIMAIBHBIX U
MHTETpalbHBIX YPaBHEHUN;

¢ (opmupoBaHUE y CTYIEHTOB YMCHHI U HABBIKOB CAMOCTOSATEIHLHOTO IPHOOPETEHUS U TIPU-
MEHEHHUsI 3HaHUU MTPU UCCIIEIOBAHUU U MOCTPOCHUU MaTEMAaTUUYECKUX MOJICIICH;

® OBJIaJICHUE CTYJCHTaAMU 3HaHUH 10 npuMeHeHuto JIY u Y B pa3auvHbIX pa3aenax GU3nKu
IIPH UCCIIeI0BaHUU (PU3NYECKUX SBIICHUM.

[TporpamMa opueHTHpOBaHA Ha Pa3BUTHE y CTYJCHTOB MHTEpECa K MO3HAHUIO TaKMX MaTeMa-
TUYECKHUX 00BEKTOB, KaK YUCIIOBBIE M (DYHKIIMOHAIbHBIE MHOXKECTBA, allreé0pandeckue CTPYKTYphl U
ux cBoiictBa. [IproOpeTeHne HaBBIKOB CaMOCTOATENBHOTO M3y4eHUs (YHIAMEHTAJIbHBIX OCHOB
HAyKH{ U UX IPUIOKCHUMN.

1. MecTo aucuuniuubl B cTpykType OITOII

HucuummuHa muddepeHnranbHble ypaBHEHUSI OTHOCUTCS K JUCHUIUIMHAM O00S3aTENbHON 4acTH
OCHOBHOM npodeccroHalbHON 00pa3oBaTenbHON mporpamMmbl. OCHOBHbBIE TPEOOBAHUS K BXOJHBIM
3HAHUSIM CBSI3aHbI CO 3HAHHUSIMU M HABBIKAMM, BJIAJICHUEM BBIYUCIUTEIBHBIMU METOJAAMU U IpHUE-
MaMU pelIeHHs] CTaHAAPTHBIX 3a7a4, MPUOOPETEHHBIMU MPU M3YyYEHUH TUCHUILUIUH «MaTtemaTuye-
ckuil aHamu3» U «JIluHeiHas anrebpa. M3ydaemasi QUCIHUIUIMHA SIBJISICTCS 0a30BOM IS M3YUYCHHS
TaKUX JUCIHUIUIMH KakK «MeToabl MaTeMaTUuecKoi (GU3UKN», a TAKKe Psila IUCHUIUIMH TeopeTuye-
ckoit pusuku: «KBaHTOBas MEXaHUKAY», « DICKTPOIMHAMHKA.

I11. Tpe6oBaHus K pe3yIbTaATaAM OCBOECHHS JUCIUIIUHBI (MOXYJIsST)

Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTATOB oﬁyqe}mﬂ no JTMCHUIVIMHE , COOTHECCHHBIX C MHIUKA~
TOPpaMHU JOCTHKCHUSA KOMIIeTeHIINii

Komnerennus OIIK-1: Cnocoben mpuMeHsATh 0a30BbIe 3HAHHUA B O0JIACTH (DUBUKH U
panuo(U3NKN U UCMOIb30BaTh UX B NPOPECCUOHATIBHOMN JEeSITeIbHOCTH,
B TOM 4HCIIE B c(epe MeJarornueckoi 1eaTeIbHOCTH

OIIK 1.1 [Ipumensier 6a30Bble 3HAHUS B 00JaCTH PU3UKU U paguopU3UKU AJIs
peleHMsI HayYyHO- UCCIIEI0BATENIbCKUX 3a/1a4

OIIK 1.2 [Ipumensier 6a30Bble 3HaHUS B 00J1aCTH (PU3UKU U paguoGU3UKU AJIs
peleHust MPUKIJIAAHBIX 3a7a4 NPo(ecCHOHANBHOM NesITeIbHOCTH

OIIK 1.3 [IpencrasnsieT ciymarensiM B JOCTYITHOM JIJIst BOCHIpUATHS (hOopMe 3HA-
HUs B 00nactu pU3NKU M paaArno(U3NKHU, B TOM YKCIE IPU BHIOJIHEHUN
3aj1a4 B chepe nearoruueckom AeaTeIbHOCTH

IV. Coaepxkanue u CTPYKTYpa IHCHUATITHHBI

O0BeM IUCHMINIMHBI COCTABIISIET 3 3a4eTHBIX eauHUIBI, 108 yacoB, B TOM 4mncie 85 4yacoB KOH-
TaKTHOU paboThI.

3aHATHUS TIPOBOAATCA B OUHOM (opMe 00ydeHMsI C IPUMEHEHUEM JUCTAHIIMOHHOTO KOHTPOJIS
camocTosTeNbHON paboThl cTyaeHToB yepe3 DUOC daxynbprera. DIEKTPOHHON M JUCTAaHIIMOHHOMN
¢bopM 00yueHHUs HE TIPeyCMaTpUBAETCS.

Ha npakTtrueckyro noAroToBKy oTBoAUTCs 32 vac.

dopmMa MPOMEKYTOUHON aTTECTALNN: 3a4€T C OLEHKOM.

4.1. Conep:kaHue AUCUMILIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM, ¢ YKa3aHHeM BH/I0B
Y4eOHBIX 3aHATHH M 0TBEJEHHOI0 HA HUX KOJINYeCTBAa aKaJeMHUYeCKHX YacoB

Ne | Paz- C Be s Buns! yue6HOI paboTsl, ®DopMeI Te-
nn | gen | e | er | HHX BKITIOYAst CAMOCTOSTENFHYIO paboTy 00yJaromuxcs , MpakTHde- = KYIIero KOH-
JUc- | M | O | IIpak- CKYIO MTOJATOTOBKY M TPYAOEMKOCTh TpOJIs ycTie-

LUl | € | 4a | Th4e- (B gacax) BaE€MOCTH;



uHBl/T. ¢ | co | ckag = KoHrakTtHas pabota nmpenomaBarens ¢ ooyqaro- | CaMocTos- ®dopma mipo-
MBIl T B | IOJO- HIAMHCS TenbHast MEXYTOYHOM
ro- abota aTTeCTaluu
p Jlexruum Cemunapckue = KoHcymbTanuu p .
TOBKa (no cemecm-
/MpaKTHYeCcKue
00y- pam)
/mabopaTopHEIe
qajo-
3aHATHS
IIHX-
csl
1 16 '3 |108 32 32 32 1 23 IpakTrye-
cKoe  3aja-
HUE; IK3aMeH
HUroro: 108 32 32 32 1 23

4.2 Il;1aH BHeayIMTOPHOM CaMOCTOAITEJIbLHOH Pa0d0ThI 00y4YaIOIIMXCS 110 M CHHUILJIMHE

Cemectp Hazpanme pa3- CamocrosTensHas paboTa 00ydaromuxcs OmnenouHoe YuebHo-
Jera, TEMBI CpEnCTBO MeToqu9e-

Bung camocrtos- | Cpoku BbeIION- | T OEMKCTh
A p Py cKkoe  obec-

TENBHOW pabo- | HeHHA (dac.)
NeYeHue ca-
TBI
MOCTOSITEIb-
HOU paboThI
3 1-6 3ananue B BU- |[locie  mpoii- 23 HemoHnctpauust | Mcrounuku
1e 3ana4 JICHHBIX TEM TOTOBBIX  P€- s oCcHOBHOIM

HIEHUH
H  JOIOJHH-

TEJIbHON JU-
TepaTrypsl 1O
TeMe TIpak-
THYIECKUX
3aHSTUH;
Ob6pa3oBa-
TeJIbHBIC
pecypcsl, Jio-
CTYINHBIE TI0
JIOTHHY u
TapOJTIo,
MpeIoCTaB-
JISIEMBIM
Hayunoit
OMOIMOTEKOM
ury.

4.3. Conep:xaHue yueOHOro MaTepuasa

IIporpamma xypca Au¢dpepennuaibnbie H HHTErpajibHble YPAaBHEHHUSA

Beenenue

[TonsTus u Tepmunbl Teopun auddepennmansubix ypasaenuit (AY). Knaccudukanus Y.

®usnueckue 3anauu, npuBoasume k JAY. 3agaya Komm m kpaeBas 3amaya. MuTerpanbHbie
kpuBsble. Jlomanas Ditnepa. ['eomeTpuueckas unTepnpeTanus ypasHenus y'=f(x,y).

1. InddepenuuaibHbie ypaBHEHHUs IEPBOTo MOPSAKA.

Juddepennnanbible ypaBHeHUs 1-ro mopsiika ¢ pasfenstoluMucs nepeMeHHbiMu. [Ipocreitimne
AY 1-ro mopsaka, cBojsdmMecs K YPaBHEHHMIO C pa3JEISIIOIIMMMCS NEpEMEHHbIMU. JIMHENHbIE
ypaBHeHus |-ro nmopsiika. JInHelHbIe OAHOPOAHBIE YPAaBHEHHS], JIMHEIHBIE HEOJTHOPOIHBIE YpaBHE-
HUs U YpaBHEHWs, IPUBOAAIIMECS K HUM. MeTo/ BapHalyy IOCTOSIHHOW. YpaBHeHus bepHyiu u



Pukkaru. [luddepennmansapie ypaBHEHUs B MOMHBIX Auddepennuanax. J{Ba crnocoda HHTErprupo-
BaHMS ypaBHEHHWH B MoJHBIX nuddepennuanax. UaTerpupyembie koMOnHanuu. MHTETpUpyrommii
MHOKUTENb U TeopeMa Jijiepa O CyIIeCTBOBAHUU MHTEIPUPYIOLIETO MHOXKUTENS. Auddepenunans-
HbIC yPaBHEHUsI, 3a/laHHbIC B HEABHOIN (JOpMe U HE pa3pelieHHbIE OTHOCUTEIbHO IPOU3BOIHON. Me-
TOJl BBEJCHHs Mapamerpa (OB) IJIsi MHTETPUPOBAHMS ypaBHEHUH, 3aaHHBIX B HESABHOW (opme.
VYpasuenue Kiepo.
Teopema  Ilukapa 0  CyImIECTBOBAaHMM M €IUHCTBEHHOCTH  DCIICHHUS  YPaBHEHHUs
y'=f(x,y).JlokazaTenscTBO TeopeMmbl [lukapa. MeTon mociaenoBaTenbHbIX MpUOIKeHu. [IpunImm
CHKaTBIX OTOOpaKEHUH.

2. InddepennuaibHbie ypaBHEHHUS N-T'0 MOPSIAKA.
JluHeliHbple OTHOPOIHBIC YPABHEHUSI N-TO MOPSAIKA C MOCTOSHHBIMU Kod(duumenramu. Xapaxre-
puctuyeckoe ypaBHeHue. OOliee pelleHHe YpaBHEHUS B CIydae pa3iIMuYHBIX M KPaTHBIX KOpHEH
XapaKTepUCTHUUECKOIO YpaBHEHUs. Y paBHEHMs Diiepa U MeTO uX peuieHus. JIuneitnsle o1HOpo-
HBbIE YpaBHEHUs N-TO MOPSAAKA C MepEeMEHHBIMU KO3 dumeHTamu (00mui cirydail) 1 CBOMCTBA MX
pemenuii. OneparopHas Gopma 3anucu: TUHEWHBIA nuddepeHnuansupiid onepatop. Jlnneinas 3a-
BHCHMOCTh cucTeMbl GpyHKIui. Onpenenurens Bporckoro. Teopema nIuHEHHOM 3aBUCUMOCTH CH-
crembl pyHKIMNA. Teopema o TUHEHHONW HE3aBUCHMOCTH CUCTEMBI PEIICHUHN JTHHEWHOTO AuddepeH-
LMAJIbHOTO ypaBHEHUs N-ro nopsaka. ynnaMenrtanbHas cucreMa pemeHuil. Teopema o cymiecTBo-
BaHUM M €IMHCTBEHHOCTU pemeHus auddepeHnnansHoro ypaBHeHus N-ro mopsijaka (6e3 mokasa-
TeNnbCTBa). JIMHelHble HEOAHOPOAHBIE YpaBHEHUs. MeTo/lbl MHTEIPUPOBaHUS JIMHEHHBIX HEOIHO-
POJHBIX YpaBHEHHH C MOCTOSTHHBIMH KO3 (DUITMEHTaMU: METO/I HEOTIPEIEICHHBIX K03 pHULIneHTOB;
METOJI Bapualuu NMocToAHHbIX. Popmyna OcTporpaackoro-JInyBuiuis 1 HHTETPUPOBAHUE YpaBHE-
HUW BTOPOTO MOPSIKA.
WNurerpuposanue 1Y ¢ nomoipto psaoB. YpaBHenue Diipu u ypaBHeHue beccens. @ynkuun bec-
cesl.

3. Cucrembl JuddepeHuINATBHBIX YPABHEHUH 1-10 mopsigka.
Cuctembl THHEHHBIX TU(GEepeHINATBHBIX ypaBHEHUH 1-T0 mopsiaka. MaTpudHas 3alich CHCTEMBI
JIY. CBoiicTBa pelIeHUl CUCTEMBbl JIMHEHHBIX OJHOPOAHBIX ypaBHEHUU |-ro mopsaka. JIuneinas
3aBHCUMOCTB CUCTEMBI BeKTOp-yHKmid. [Ipuanmn cynepnosunmuu. Onpenenurens BpoHckoro cu-
CTeMbl BEKTOp-QYHKIMH U Teopema 00 omnpeznenutene Bponckoro. ®dyHaameHTanbHas CUCTEMA
pemieHnid. MeToabl UHTETpUPOBAaHUS CUCTEM YPAaBHEHUH C MOCTOSIHHBIMU KO3 PUIIIEHTaMu.

4. KpaeBas 3aga4a 1151 00bIKHOBEHHBIX JH(PepeHIIHATbHBIX YPABHCHHU I
KpaeBas 3amaua y1s1 0OBIKHOBEHHOTO AU(PPEPEHIINATbHOIO YPaBHEHUsI BTOPOro nopsaka. OyHk-
mus 'punHa kpaeBoil 3amaun. CoiictBa (yHkiuu I'puna. Meron nmoctpoenust ¢ynkuuu I'puna.
[Tpumep noctpoenus. Pemenne HeonHopoAHON KpaeBoil 3agaun. [enpra-¢pyuknus Jupaka u xpae-
Bas 3a1a4a. OnpezeneHue U cBOMCTBa AenbTa-GyHkuun Jupaka.

5. JIunelinble UHTETpajbHbIe ypaBHeHUs1 Ppearonbma u BoneTeppa u ux kinaccudukanus. Cs-
3U MEXAY JUHEHHBIMU MHTErpaJibHIMU U AU epeHInanbHbIMA YPAaBHEHUSIMU. DIEMEHTh! (PYyHK-
LMOHAJILHOTO aHAJIM3a: CKaJspHOE MPOU3BE/IEHUE, HOPMA U METPHUKaA ONpenenseMble B (yHKIHO-
HaJILHOM IpocTpaHcTBe. JIMHeWHbIH oneparop, NeHCcTBYIOMUN B (yHKIIMOHATBHOM MPOCTPAHCTBE.
Hopma omeparopa, OrpaHM4eHHOCTh M HENPEPBIBHOCTH omeparopa. lIpumep HeorpaHm4eHHOro
orneparopa. JInHelHbIi HHTErpanbHbIi onepatop PpearonbsMa 1 ero cOOCTBEHHbIE (PYHKIMH U COO-
CTBEHHbIE 3HauUeHUsa. CummeTpuuHblil oneparop dpearonbma 1 cBOICTBa €ro COOCTBEHHBIX (DYyHK-
U 1 COOCTBEHHBIX 3HAYCHH.

6. Heognoponusie ypaBHeHHsT PpearoapMa ¢ BBIPOKICHHBIM SIPOM M COIPSKEHHOE ypaBHE-
Hue.. CucTeMbl TMHEHHBIX anreOpanyeckux ypaBHEHHH M UX COBMECTHOCTH (pa3pelmumMocTs). Teo-
pembl @penronsma Nel, 2 u 3. PezonbBenTa ypaBHeHuss OpearoasMa ¢ BEIpOKACHHBIM sSapoM. Ogi-
HOpOJHBIE ypaBHEHUs1 PpeArosbMa ¢ CUMMETPUYHBIM s1poM.. CBoMcTBAa COOCTBEHHBIX (DYHKIMH U
COOCTBEHHBIX 3HaU€HUN cuMMeTpu4HOro sipa (Teopemsr). HeogHopoausie ypaBHenust @pearosns-
Ma C CUMMETPHYHBIM SIIPOM U CBOMCTBA COOCTBEHHBIX (DYHKIMI M COOCTBEHHBIX 3HaueHUil. Pe-
30JbBEHTA ypaBHeHUs Ppearonbma ¢ MPOU3BOJIBHBIM sipoM. Meton utepannii. IloBTopHBIE siapa.
Paznoxenue no cooctBeHHbIM pyHkiusaM. Teopema ['mnsbepra —IlImunra. Teopemsr @penronsma



n ansrepHatuBa ®penronpma. 3agaua Ultypma-JInmyBuiist kak KpaeBas 3ajjadya U MHTETPAJIbHBIE
ypaBHeHUA. YpaBHeHus Bonbreppa. CylllecTBOBaHME U €IMHCTBEHHOCTh penieHus. Pe3osibBeHTa
ypaBHenust Bonbreppa. UnTterpo-nuddepenunansusie ypapaenus. ®uznyeckre npuMepsl.

4.3.1. IlepeyeHb CEeMUHAPCKUX, MPAKTHYECKHUX 3aHSATHI U JIa0OpPaTOPHBIX PadoT

Ne Ne pazpena u HanmeHnoBaHue ceMuHapoB, IpakTHUE- Tpy- OreHOYHBIC dopMupyemsble
TEMBI TUCIIH- CKHX U J1a00OpaTOpHBIX paboT J0eM- cpencra KOMIICTEHIIHU
TUTHHBI KOCTb
(4acsl)
1 2 3 4 5 6
1 1 JuddepeHnnansHpie ypaBHEHUS Mep- 5 Komriekr 3a- OIIK-1
BOTO TIOpsIAKA JaHuH
2 2 Huddepennuanpapie ypaBHEHMS N-TO 5 Kommnexr 3a- OIIK-1
opsAIKa TaHUH
3 3 Cuctembl uQdepeHranbHBIX ypas- 5 KOMHvHeKT 3a- OIIK-1
HeHUs Aaxni
4 4 KpaeBas 3a71aua /1 0ObIKHOBEHHBIX 5 Kommnexr 3a- OIIK-1
muddepeHnnaNbHBIX YpaBHSHUH JaHui
S S HWurerpanbuble ypapHenus ®pearosns- 4 3aJaHusA OIIK-1
Ma C BEIPOXKACHHBIM SAPOM
6 6 HWurerpanbuble ypapaenus ®pearosns- 4 3aJ1aHusA OIIK-1
Ma ¢ CHMMETPHYHBIM SIPOM
7 7 WNurerpansubie ypaBHeHus Opearois- 33 IaHHA OTIK-1
Ma u BonbTeppa, pemaeMble METOI0M 4
PE30JIbBEHTHI

4.3.2 TlepeyeHb TeM (BONPOCOB), BHIHOCHMBIX Ha

MM B PAaMKaX CaMOCTOAITEJIbHOH padoThl

CAMOCTOATEC/IBbHOEC U3YUYCHHUE CTyACHTA-

Ne Tema Bun camocrosi- 3aganue Pexomennyemas u- KonnuecTBo ua-
HEJl. TeJIbHOU PabOThHI Teparypa COB
1 npdepeHnab- KontponsHoe CM. 1. 8. a) ocCHOBHas 8
Hudepenn p Kommnekr 3ana- )
HBIE YpaBHEHHUS | 3a/laHue - 1 0) JAOTOJHUTENbHAS
MIEPBOTO MOPSIJIKA JUTEepaTypa
2 nddepeHiuab- Kontponsuoe Cwm. 1. 8. a) ocHOBHas 8
Hudepenn p Kommiekr 3ama- )
Hble ypaBHEHMsS N- | 3ajaHue - 1 0) AOMOJTHUTENbHAS
r'0 MOpsIIKa JUTEepaTypa
3 Cucremnr audde- | KonrponasHoe Cwm. 1. 8. a) ocHOBHas 4
mud p Kommiekr 3ama- )
pEHLHAIBHBIX 3a7aHue - 1 0) AOMOJTHUTENbHAS
yYpaBHEHUHU JIATEpaTypa
4 KonrtposbHoe Cwm. 1. 8. a) ocHOBHas 3
Kpaesrle 3amaun u Kommiekr 3ama-
3aJjaHne N U 0) JOTIOJTHUTEbHAS
¢yskuwms ['puna 305071
auTeparypa

KonTtponbHbIe 3a1aHMsI, TOWMEHOBAHHBIE B TIPEABIAYIIEH Ta0InIe

Tema KOHTPOJIBHOT'O 3a/laHus

Howmepa 3anau

CpOK BBINOJIHEHUS

NnopsaKa

Juddepennnanbabie ypaBHEHHS TIEPBOTO

790 791 798 801 809 815 817 828

2 "Henenu




2 Jduddepennnanbabie ypaBHeHUs N-TO 4554 60, 116 121 236 275 279 2 "Hexenu

OpsiIKa 300 426 837 840 844 865
3 Cuctemsl muddepeHIraibHbIX ypaBHe- 643, 665, 672, 674, 683, 1278 1 Benens
HUH 1280 1282 1291, 1292, 1311,
1318
4 Kpaessie 3amaun n ynkims ['puaa 693 697 701 708 726 727 731 2 Hemenn

736 737 742, 751
1354 1362 1366 1371 1381 1419
1444 1450 1452
5 WHTerpansHble ypaBHEHHS 3anmaun o cObopHUKy 3agad KKM 3 Hepenn

TD€6OBaHI/I${ 1O BBINOJHCHUIO JOMAIIHEI'O 3a1aHNA

3a1aHue BBIMOJIHACTCS B OTACIbHOM TeTpaau (12 uiu 24 nucta)

3amaHue TOIKHO OBITH BEIIIOIHEHO IIOIHOCTBIO.

Pemenus 3amay, MOKHBI OBITH TTOJIHBIMU U, IPU HEOOXOAMMOCTH, JOJIKHBI COJIEpXKaTh 000CHOBA-
HUs Wik nosicieHusi. O0s53aTeNbHO yKa3bIBaTh YCIOBHS 33/1a4 M MMOJTYICHHBIH OTBET.

3agaHue OLEHUBAETCS IO 5 —TH 0aJIbHOU CUCTEME.

0 GamnoB - 3aJaHKE HE BBHIIOIHSIOCH

1 Gamn - 3amaHue HE BBIIOJIHCHO

2 6ajia - BBIIOJIHEHO ITOJIOBHHA 3aJaHuUs

3 Gamia - BEIIIOJIHEHO ¥4 3aIaHUS

4 Gamna - XOpollee BBITTOJTHECHUE

KommiekTsl 3a1anmii Mo Kaxxaou teme Gpopmupyrorcst mo coopauky 3agad OununmoB A.D. «Coop-
HUK 3a/1a4 110 AU QepeHnanbHbIM YPaBHEHUSIM

4.4 Meroan4yeckue yKa3aHHUs M0 OPraHU3AIHMU CAMOCTOATEIbHON PadOThI CTYIEHTOB

Opranuzanus CaMOCTOSITENILHOIO YIIIyOJI€HHOTO U3y4YeHUs AUCLHUIUIMHBI OCHOBAHA Ha BBIIIOJHEHUHU
KOMIUIEKTOB KOHTPOJIBHBIX JOMAIIHUX 3aJaHui (5-7 3ananuil). B nepeyeHb KOHTPOJIbHBIX 3a/1aHUN
BKJIIOYAIOTCA 337a4d 110 TEMaM, HE pacCMaTpPUBAEMbBIM Ha MPAKTHUYECKUX AyJUTOPHBIX 3aHATHIX.
OTO0 MpeArnonaraeT caMoCTOSATENbHBIN XapakTep paboThl CTYAEHTA M0 U3YYEHMIO psja JTUaKTHde-
ckux enuHul. [Ipeamnonaraercs, 4To CTYJE€HT CAMOCTOATEIBHO U3Y4YMT JOIOJHUTEIbHBIE NIaparpa-
(Bl IO POIIEHHON TeMe, UCTIOIb3YI0 OCHOBHYIO U JOMOJHUTENBHYIO JINTEPATYPY, @ 3aT€M PELIUT
npeuiokeHHbIe 3ajauu. OlleHKa caMOCTOATEIbHOM PabOThl CTYJEHTOB IPOBOJIUTCS IIYTEM BBICTAB-
JeHus 6ayIoB 1Mo 5-Tu OanbHON HAKONMUTENbHOM cucTeMe (0ayljibl CYMMUPYIOTCS) 32 BBIITOJIHEHHBIE
KOHTPOJIbHBIE 3aaHMUS.

4.5. IIpumMepHasi TeMAaTHKA KypPCOBBIX padoT (IIPOEKTOB)
Y4eOHbIM MJIaHOM HalKMCaHUE KypPCOBBIX paboT (IPOEKTOB) HE MPELYCMOTPEHO.

V. YueOHo-MeTOAUYecKOe U MHPOPMAIHOHHOE o0ecniedeHne TN CHUILTUHBI (MO1YJIs1):

a) CIIMCOK JINTePaTypbl
OCHOBHAsI JIUTEPATYpPa

1. Dubcromsir, JI. 3. Tuddepernmansubie ypaaenus / JI. 3. Dubcrombil. - 8-¢ u3n. - M.: U3a-Bo
JIKH, 2014. - 309 c. - ISBN 978-5-382-01491-3 (50 5k3.)

2. JlubdepeHnuanbHble 1 WHTETPAIbHBIC YPABHCHHUS, BAPHAIMOHHOE MCUYHCIICHHE B MpUMeEpax U
3agavax: yue0. mocodue / A. b. Bacunbesa [u ap.]. - 3-e uzn., ucnp. - CII06.: Jlans, 2010. - 429
c. - ISBN 978-5-8114-0988-4 (50 5k3.)

3. @wmunnos, A. ®. CoopHuK 3a1au 1o AuddepeHunanbHbM ypaBHeHusM / A. @. Ouiunmos. -
5-e u3n. - M. : JImObpoxom, 2013. - 237 c. - ISBN 978-5-397-03637-5 (40 »k3.)



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=Эльсгольц%2C%20Лев%20Эрнестович
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=Филиппов%2C%20Алексей%20Федорович

JOTIOJTHUTeIbHAS JIUTepaTypa

1. Houtpsrun, JI. C. O6sikHOBeHHbIe Tuddepennmanbabie ypaBuenus / JI. C. IlonTpsarus. - 5-e
u3z. - M.: Hayka, 1982. - 331 c. (ud A197493; ud A199667; uh A199675)

2. Dnbcromsil, JI. D. Bapuarnmonnoe ucuucienue / JI. D. Dnbcronsil. - 7-e uzg. - M.: U3n-so JIKU,
2008. - 205 c. - ISBN 978-5-382-00639-0 (10 5k3.)

3. Tuxonos, A. H. YpaBuenus marematuueckoi pusuxu / A.H. Tuxonos, A.A. Camapckuii. - M.
N3n-Bo MI'Y, 1999. - 798 c. - ISBN 5211041380 (26 3k3.)

0) nepuogUYeCKHE U3TAHUS

- HCT.

B) CIIMCOK aBTOPCKHUX METOAUYECKUX pa3padoTok

- HCT

r) 0a3pl JaHHBIX, HHGOPMAIHOHHO-CIIPABOYHbIE M TOMCKOBbIE CHCTEMbI
http://library.isu.ru/ - Hayunas oubnuorexka UI'Y;
OO6pazoBatenbHbIE pecypCchl JOCTYIHBI IO JOTUHY U napono Hb UT'Y:

e https://isu.bibliotech.ru/ - U3 «bubnmoTex»;

e http://e.lanbook.com - DBC «M3natenscTBo «J1aHby;,

e http://rucont.ru - DBC «PykoHT» - MeKoOTpacieBas HaydyHas OHOJIHMOTEKa, COICpIKaIas
oun(ppoBaHHbIE KHUTH, NIEPUOJAUYECKHE M3/1aHUS U OTICIIbHBIE CTAaTbH IO BCEM OTPacisiM
3HaHWM, a TaKKe ayAno-, BUACO-, MyJIbTHUMEANA COYT M MHOTOE JPYTroe;

e http://ibooks.ru/ - OBC «AiOyKCc»- HHTEPHET PeCypChl B CBOOOTHOM JOCTYIIC;

VI. MaTepuajbHO-TeXHUYeCKOe o0ecnedeHne JUCHUIIMHBI (MOAYJIs):

YuebHas ayUTOpUs 1J1s IPOBEIEHU JCKIIMOHHBIX U IPAKTUYECKUX 3aHsATul. /L1 npoBeneHus
3aHSTUN JEKIUOHHOTO THUIA B KAYECTBE JIEMOHCTPAIMOHHOTO 00OpYI0BaHUS MCHOIb3YETCS MENO-
Bas gocka. HarnsagHocTh obecrieunBaeTcsi MyTeM H300paXeHUs CXeM, Auarpamm 1 Gopmyll ¢ mo-
Molplo Mena. Mcnonp3oBanue riio0aabHOM KOMIBIOTEPHOM CETH MO3BOJISIET 00ECIEYUTh JOCTYII-
HOCTh VIHTEpHET-pecypcoB U peann30BaTh CaMOCTOATENbHYIO paboTy cTyneHToB. Ha nekuusax mo-
T'yT UCIOJIb30BATHCS MYJbTUMEIUMHBIC CPEJICTBA: MTPOCKTOP, MEPEHOCHOM dKpaH, HOYyTOYK. Ha da-
KYJIbTET€ MMEETCs] KOMIbIOTEPU3UPOBAHHAS ayJUTOPUS, MIpeIHa3HAUEHHAs JUIs CAMOCTOSITEIbHOMN
paboThl, C HEOrPAaHUYEHHBIM JIOCTYIIOM B VIHTEpHET.

Martepuansl: yueOHO-METOAMYECKHUE MTOCOOUS, 3aJaHusl JJIs ayIUTOPHON U CaMOCTOSITEIb-
HOM pabOThI CTYIEHTOB.

VII. O0pa3oBaTe/ibHbIe TEXHOJIOTHH:

3aauu U3JI0KEHUSI U N3YUEHUS JUCHUIUIMHBI PEasIU3YIOTCS B CIEAYIOIUX (popMax AesTEIbHOCTH:

e JIEKIMH, HalleJIEHHbIE HA TIOJyYeHHe HE00X0 MO MH(POpMAIH, U €€ UCII0JIb30BAaHNUE TPU
PELICHNH NPAKTUYECKUX 3a7a4;

® [IPAaKTUYECKHUE 3aHATHUSA, HAIPABICHHBIC HAa AKTUBU3ALMIO ITO3HABATEIILHOW JEATEIBHOCTU
CTYZICHTOB U PUOOPETEHHUSI UMU HABBIKOB PEILICHUs MPAKTUUECKUX U MPOOJIEMHBIX 3a/1a4;

® KOHCYJIbTALIMH —€KEHEJENBHO JJIS BCEX JKENAIOIINX CTYACHTOB;

® CaMOCTOSITEIbHAs BHEAayIUTOpHas paboTa HalpaBlIeHAa HAa NPUOOPETEHUE HABBIKOB CAMO-
CTOSITEJIBHOT'O PELIEHUs 3a/1a4 110 TUCLUILINHE;

® TEKyIMH KOHTPOJb 3a JEATEIbHOCTBIO CTYJEHTOB OCYIIECTBIISIETCS Ha JEKIHOHHBIX M
MIPAaKTUYECKUX 3aHATUAX B XOJ€ CAMOCTOSITEIILHOTO PELICHHUS 337]a4, B TOM YHUCIIE Y JTOCKH.


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=Понтрягин%2C%20Лев%20Семенович
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=Эльсгольц%2C%20Лев%20Эрнестович
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=Тихонов%2C%20Андрей%20Николаевич

VIIl. Ouenouynbie MaTepHaJIbl A TEKYIIEr0o KOHTPOJISI M IPOMEKYTOYHOM aTTecTaluu
(DOH,Z[ OICHOYHBIX CPCACTB IIPCACTABIICH B IIPUIIOKCHUH.

8.1. OueHouHBIE CpesCTBA AJIs BXOJHOTO KOHTPOJIS

OueHoYHBIE CpPEeACTBa JJII BXOAHOTO KOHTPOJS HE HCHOJB3YIOTCS, TAK KaK JUCLMILUIMHA CO-
JIEPKUT B OCHOBHOM HOBBIE 3HaHUS. Vcrosib3yeMble k€ B TUCLHUIUIMHE 3HAHUS U IPOCTeiIne Me-
TOZbI BBIYMCIIEHUI OCBOCHBI CTY/ICHTAMH B PAMKaX aHAJIUTUYECKON T€OMETPUH, KOTOpast U3y4aeTcs
B [IEPBOM CEMECTPE HEIOCPEACTBEHHO ME€PE U3yUEHUEM JaHHON TUCHUILIMHEL [loaTOMY HE panu-
OHAJILHO U HET HEOOXOAMMOCTH, BBIIEIATH YdeOHOE BpeMs Ha MPOBEACHHUE BXOIHOTO KOHTPOJIS .

8.2. O1ieHOYHBIE CPEJICTBA TEKYILLETO KOHTPOJIS

OneHoYHBIE CPEICTBA TEKYIIEr0 KOHTPOJIS U KOHTPOJIS CaMOCTOSATEIbHON pabOThl CTY/IEHTOB
dbopMupyrOTCS B COOTBETCTBHM ¢ [loN0XKeHNEM 0 OaITbHO-PEHTHHTOBOM CUCTEME YHUBEPCUTETA U
COCTOSIT U3 KOHTPOJIbHBIX MUCbMEHHBIX 33JaHHI, COCTaBICHHBIX U3 HA0OPOB 3a/1a4 U YIPaKHEHUN
PEKOMEH/I0BAaHHBIX B 1. 6.2 OCHOBHOMW U JOINOJIHUTEJILHOM JINTEPATYPHI.

BapI/IaHTbI KOHTPOJIbHBIX 3az[ann171
Bapuant Ne 1
1 (2eY —x)y' =1 146
2 vy’ +2y —3y = x%e* 542
3 x?y"—xy’+y=8x> 503
4y"—20-tg(x?)y =0, y1=tg(x) 635

Bapuant Ne 2

1 @=2xy)y"=y(y-1) 150

2 ¥'—4y'+8y=Sin(2x) 543

3 x3y” —2xy =6In(x ) 595

4 (X +1)y"-2y'—e*y=0, y;=eX-1637

Bapuant Ne 3

1 V=75 149
3X—-y

2 y'+3y —4y=xe X 541
3 x2y”—6y=8x2 597
4 Y'-t9(x)y'+2y=0, y1=Sin(x) 639

Bapuant Ne 4

1 2x2y +xy +1=0 140

2 y' -4y +8y =e?* 543

3 x2y"+xy'+4y=10x 594

4y +axy + (4% +2)y=0, y;=eX 642
Bapuant Ne 5

1 (2x+1y' =4x+2y 137

2 y'—2y +y=6xe” 545
3 x2y”—3xy’+5y=3x2 596
4y —2(1—tg(x2)y =0, y1 =1+ xtg(x) 635

Bapuant Ne 6
1 Y=x(y'—xcos(x) 141
2 y'+4y' +4y = Xer 547




3 x?y"—6y=5x3 597

X " rX 1
4 (7 +1)y"-2y'—e”y=0, yl:ex+1 637

Bapuant Ne 7

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

2 y"—5y =3x® 548

3 x?y”—2y=sin(inx ) 598

4y +axy +(@x% +2)y=0, y=xeX 642

[Tpumeuanue: CTyAEHT ycIEIIHO npoliesl 00y4yeHHe B CEMECTPE U FOTOB K cljaue 3K3aMeHa, ec-
JIM OH 3HAeT ¥ MOHUMAaET (OPMYIMPOBKH OCHOBHBIX IMOHATUI U OINpEesIeHUH, 3HaeT (OpMYITHPOB-
KM TE€OpEM, yMEET IPUMEHATH NOHATHSA U TEOPEMBI Ul PEIIEHUS 3a1a4 U yNPaKHEHUH, 3HAeT Me-
TOZBI PEUICHUS U YCIEIIHO pelIacT 3aa4i U YIPaKHEHUs, MOXKET IIPUBECTU IIPUMEPBI, XapaKTepH-
3YIOLLHME OCHOBHBIC IIOHATHS.

8.3. O1ieHOYHBIE CPECTBA ISl IPOMEKYTOYHOM aTTeCTALNH.
®dopma npoBeACHUS IPOMEKYTOUHON aTTeCTAllUU — 3a4eT C OLIEHKOM.

IIpuMepHbIH CIMCOK BONIPOCOB K 324€Ty

Juddepenunanbable ypaBHEeHHs 1-ro mopsaka ¢ pasaersiomumMucs nepeMeHHsiMu. [Ipocreii-
mue 1Y 1-ro nopsaka, cCBOASLIMECS K YPABHEHUIO C Pa3IEsSIOUIMMUCS epeMeHHbIMU. JInHeiiHbIe
OJIHOPOJIHBIE ypaBHEHUs. JIMHEHHbIE HEOJHOPOIHBIE YPaBHEHUS U yPaBHEHUS, NIPUBOAALIUECS K
HUM. Meron Bapuanmu NMOCTOSHHOH. YpaBHeHust bepuymnm u Pukkaru. Jluddepenuumansusie
ypaBHEHMs B MOJNHBIX aud¢epenHumanax. MHrerpupyemele komOuHanuu. MHTErpupyommi MHO-
KHUTENb U TeopeMa Diiiepa 0 CyleCTBOBaHUHM MHTETpHpyroiero Muoxutens. unddepenunansusie
ypaBHEHHUs, 3a/laHHbIE B HEABHOI (hopMe U He pa3pelIeHHble OTHOCUTEIBHO MPOU3BOAHON. MeTon
BBEJICHUS MapameTpa (OB) Il MHTETPUPOBAHUs YpaBHEHUH, 3aJaHHBIX B HesiBHOU (hopme. Teope-
Mma [lukapa o cyiiecTBOBaHMM M €AMHCTBEHHOCTH pelieHus ypaBHeHus y'=f(X,y). [loka3arenbcTBo
teopeMsl [Iukapa. Meron nocnenoBarenbHbIX NpubnaukeHui. [IpuHIMI cKaThIX 0TOOpaKEHUH.

JluHeliHble OJTHOPOJHBIE YPABHEHUSI N-TO MOPSAJKA C TOCTOSHHBIMU KO3 PHUIIMEHTaMU. Xapak-
TepucTUYecKoe ypaBHeHHe. OOliee peleHre ypaBHEHUs B CIy4ae pa3jIMUHbIX M KPAaTHBIX KOpHEN
XapaKTepUCTUUYECKOTO YpPaBHEHUs. Y paBHEHU Jilsiepa U METOJ X pelieHus. JInHelnble o1HOpoa-
HbI€ ypaBHEHUS N-TO MOps/IKa C MepeMEHHBIMU KO3 puimenTamu (00muii ciryyail) 1 CBOWCTBA UX
pemennii. OneparopHas GopMma 3anucu: TUHEHHBIH nuddepeHnanbHblii onepatop. JIuHeiHas 3a-
BUCHUMOCTb cucTeMbl QyHKIM. Onpenenurens Bponckoro. Teopema sMHENHHON 3aBUCUMOCTH CH-
creMbl QpyHKuil. Teopema o nMHEHHON HE3aBUCUMOCTH CUCTEMBI pelleHui tuHeitHoro auddepen-
LAAJIBHOTO ypaBHEHUS N-TO nopsaka. @yHIaMEeHTalIbHAsI CUCTEMaA peleHnid. Teopema o CyniecTBo-
BaHUM U €IMHCTBEHHOCTU peleHus auddepeHnnanbHoro ypaBHeHus N-ro mopsijaka (6e3 qokasa-
TenbCTBa). JIMHElHbIe HEOAHOPOHBIE ypaBHEHHUS. MeTo bl MHTErPUPOBAHUS JIMHEHHBIX HEOIHO-
POJHBIX YpaBHEHHH C MOCTOSTHHBIMHU KO3 (DUIIMEHTaMU: METO/1 HEONPEIEIeHHBIX K03(hPULInEeHTOB;
METO/]I Bapualuu MocTosHHbIX. Popmyrna OcTporpaackoro-JInyBuiuis U HHTETPUPOBAHUE YpaBHE-
Hull BTOporo nopsaka. Marerpuposanue 1Y ¢ moMomplo ps1oB. YpaBHEHHE DUWpU U ypaBHEHHE
beccens. ®ynkuuu beccensa. Cucremsl nuHEHHBIX AuddepeHnanbHbIX YypaBHeHUH 1-ro nopsaka.
Matpuunas 3anuck cuctemsl Y. CBoiicTBa pelIeHUI CUCTEMBI JIMHENHBIX OJHOPOJIHBIX ypaBHE-
Huil 1-ro nopsaka. JIuHeitHas 3aBUCUMOCTb CUCTEMBI BeKTOp-QyHKuMi. [IpuHumn cynepno3uum.
Omnpenenurens BpoHckoro cucremsl BeKTOp-QYHKIMH M Teopema o0 omnpenenutesne BpoHckoro.
@yH/1laMEHTaNIbHAs CUCTEMa pelleHn. MeTolbl HHTETPUPOBAHNS CUCTEM YPAaBHEHUH C IOCTOSH-
HbIMU Kod¢¢unrentamu. Kpaesas 3amaua 11t 0ObIKHOBEHHOTO U (epeHInalbHOTO YpaBHEHUS
BTOporo nopsanka. ®yukuus ['puHa kpaeBoil 3agaun. CoiicTBa ¢pyHkiuu ['puna. Merox moctpoe-
Hus QyHkuuu ['puna. [Ipumep moctpoenus. Permnenune HeogHOpoaHOW KpaeBolt 3amaun. Jlenbra-
dbynkums Jupaka u kpaeBas 3agada. OnpeneneHue U CBOCTBa AenbTra-QpyHkuun Jupaxa.




Ilpumep mecmosvix 3a0anuii 011 nPoePKU cHoOPpMUPOBAHHOCIU KOMPEMeHYUTl, YKA3AHHBIX 8bllie N.3:

BOIIPOCHI OTBETHI
1 OO1ee penieHne JMHEHHOTO OHO- | A) B BUAE JIMHEWHOH KOMOMHAIMH IBYX JIMHEHHO HE3aBHCUMBIX pellie-
poaHoro audpepeHIraIbHOr0 YpaB- | HUM

HEHHUS MOKHO 3aIliCaTh b) B Buzse cyMMBI ABYX YaCTHBIX PEIICHUH

B) B BuzIe MuHEHHOW KOMOWHAIINY IBYX YaCTHBIX PEIICHUN
2 MeTtoz BapHaIluy MMOCTOSHHOM A) U TMHEHHBIX OTHOPOIHBIX YPaBHEHUH ITEPBOTO IMOPSIKA
MOYKHO MIPUMEHSATD IJIS CIAETYIOIINX B) mis muHEHHBIX HEOJHOPOIHBIX YPaBHEHHUH MIEPBOTO MOPSIIKA
nmudepeHraIbHbIX YpaBHEHUH B) mna ypaBrenwmii beprymn n Pukkattu

HEPBOTO TOPSIIKA:
3 Ecnu 3amava Ko pemena, To 3To | A) HaliIeHO eAMHCTBEHHOE PEIICHHE

03HAYaeT, 4To bB) HalineHO MHOXKECTBO pelIeHui
B) Halinena nojHas cucTeMa peleHui
4 Ecnu nist ypaBHEHHs IEPBOTO 110- A) nuddepeHnmanbHOE ypaBHEHHE MOKHO 3aIUCaTh B BUJIE TIEPBOTO
psiAKa HAMIEH UHTETPUP YOI muddepeHnmana, paBHOTro HYJIIO
MHO>KHTENb, TO b) nuddepennmansHoe ypaBHEHNE UMEET €ANHCTBEHHOE PEIICHNE

B) nuddepennmansHoe ypaBHEHHE UMEET MHOXKECTBO PELICHHH

Pa3zpaboruuk:

/
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/ / JIOLIEHT Kadeapbl TEOpeTUYECKON (U3UKH B.A .Kapnakos

[Tporpamma cocraiieHa B cootBercTBHH ¢ TpeboBanusmMu @I'OC BO mo HampaBiieHHIO OTO0-
toBkH 03.03.03 Paguodusuka
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