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I. Hesn u 3aga4u AMCUMILINHBI (MOYJIs1):

MHorue ¢u3nueckre 3aK0HbI, KOTOPBHIM MOJAYUHSIOTCS T€ WIHM UHBIE SIBJICHUS, 3alIMCHIBAIOTCS B
BUJIE MAaTEMAaTUYECKOTO YPABHEHMSI, BHIPAYKAIOLIETO ONPEAEICHHYIO 3aBUCUMOCTh MEXIY KaKUMHU-
TO BeIMYMHAMU. YacTo peub UJIET O COOTHOIICHUU MEXIY BEIMYMHAMH, U3MEHSIOIIMMUCS C Teue-
HUEM BPEMEHH, HalpUMEpP, SJKOHOMUYHOCTh ABUTATENs, U3MEpseMasl PaCCTOSTHUEM, KOTOPOE aBTO-
MaIlIMHa MOXET MPoeXaTh Ha OJHOM JIUTPE TOPIOYETO, 3aBUCUT OT CKOPOCTHU JBMKEHHSI aBTOMAIIIH -
Hbl. COOTBETCTBYIOIIEE YPAaBHEHHUE COJCPKHUT OJIHY MM HECKOJIBKO (DYHKIMHA U UX MPOU3BOAHBIX U
Ha3bIBaeTcs AuQdepeHnnaibHbIM ypaBHeHHeM. (TeMn n3MeHeHUs: pacCTOSHUS CO BpEMEHEM OIpe-
JIENIEeTCs CKOPOCTBIO; CIIEOBATEIbHO, CKOPOCTh — IPOM3BOJHAs OT PACCTOSHHUSA; AHAJIOTUYHO,
YCKOpEHHUE — MPOU3BOJIHAS OT CKOPOCTH, TaK KaK YCKOpPEHHE 3aJaeT TEeMIT U3MEHEHUSI CKOPOCTH CO
BpeMeHeM.) boibiioe 3Hauenne, KOTopoe UMEIT JudQepeHraIbHble YpaBHEHUS 1151 MaTeMaTUKH
O0COOEHHO JJIs €€ MPUIIOKEHHH, 0OBIACHAIOTCS TEM, UTO K PEHICHUIO TAKMX YPaBHEHUN CBOJUTCS UC-
CJIeZIOBaHUE MHOTUX (PU3NYECKUX U TEXHUYECKUX 3a]1ay.

JuddepeHnnanbHble 1 UHTErpaibHbIE YPaBHEHHs] UIPAIOT CYIIECTBEHHYIO pOJib M B JIPYIHX
HayKax, TaKHX, KaKk OHMOJIOTHUs, SKOHOMUKA M DJIEKTPOTEXHHKA; B JICHCTBUTEIBHOCTH, OHU BO3HU-
KaloT Be3Jle, T/le €CTh HEOOXOAMMOCTh KOJIMYECTBEHHOTO (YMCIIOBOTO) ONMMCcaHus siBiIeHUU. Bce
muddepeHIMaIbHbIe YpaBHEHUSI MOKHO pa3eiuTh Ha oObikHOBeHHBIE (O/1Y), B KOTOpBIE BXOAAT
TOJIbKO (PyHKIIMHU (M UX MPOU3BOJIHBIE) OT OJJHOTO apryMEHTa, M YPaBHEHUS C YaACTHBIMH MPOU3BOJ-
HeiMU (YPUII), B KOTOpBIX BXOJAIIME (PYHKUIUHU 3aBUCAT OT MHOTHMX NepeMeHHbIX. CyIIecTBYIOT
TaKke cToxacTuueckue auddepenuunanbubie ypasHenus (CY), Bkirodaromye ciy4aiHble npoiec-
cpl. B 1aHHOM Kypce u3ydaroTcs IMHEHbIE HHTETpallbHble ypaBHeHUs Ppenronsma u BoabsTeppa ¢
Pa3IMYHBIMHU siipamMu (BBIPOXKICHHBIE s/Ipa, CAMMETPHUYHBIE siipa). OCHOBHBIE PEe3yJIbTaThI MOJIy4Ye-
HBI JUI1 CHMMETPHYHBIX Siep U orpenensatorcs Teopemoit I'mnpoepra —1lImuara. OcHOBHOE BHMMA-
HUE YJIeJICHO HEOJHOPOIHBIM MHTErPaJIbHBIM YPAaBHEHUSAM, U1 KOTOPBIX PACCMOTPEHHI ABa METOAA
pemeHuii. PaccmarpuBaeTcst METOA pE30JIbBEHTHI.

JuddepennnanbHOe ypaBHEHUE COIEPKUT B CBOEH 3alMCH HEU3BECTHYIO (DYHKIIMIO, €€ TPOU3-
BOJIHBIC U HE3aBUCHMBbIC TMIEPEMEHHBIE; O/IHAKO He JII000e ypaBHEHME, CoJepiKalliee MPOU3BOIHbIC
HEU3BEeCTHON (pyHKuMH, sBisieTcs quddepeHInaIbHbIM ypaBHeHHEeM. CTOUT TakkKe OTMETHUTb, YTO
TuddepeHIMaIbHOe ypaBHEHHE MOXET BOOOIIEe He COoJepKaTh HEU3BECTHYIO (YHKIIMIO, HEKOTO-
pble €€ MPOU3BOAHBIE U CBOOOHBIE IEPEMEHHBIE, HO 0053aHO COAEPKATh XOTsS Obl OAHY U3 MIPOU3-
BOJIHBIX.

[lopsanok, niau creneHb AU GepeHInaIbHOT0 YpaBHEHUSI — HAUOOIBIINN MOPSA0K IPOU3BOI -
HBIX, BXOZSIINX B HETO.

Pemennem (unTerpamom) muddepeHmaibsHOr0 YpaBHEHHS TOPsAIKA N Ha3bIBACTCS (yHKIIUS
y(x), UMeroIas Ha HEKOTOpOM HHTepBaie (a, b) mpousBoaHble y'(X),y"(X),...,y(n)(X) 10 mopsaka n
BKJIFOUMTEJIBHO M YAOBJIETBOPSIONIAs 3ToMy ypaBHeHHo. [Ipouecc pemenus nuddepeHIranbsHoro
ypaBHEHHs Ha3bIBAeTCsl MHTErpupoBaHHEeM. Bompoc 00 uHTerpupoBaHuu IudepeHInaIbHOro
YpaBHEHUS CUUTAETCS PELIEHHBIM, €CJIM HaX0XKJIeHWE HEU3BECTHOW (DYHKUMU yJaeTcsl MPUBECTH K
KBaJlpaType, HE3aBUCUMO OT TOT'O, BBIPAXKAETCS JIU MOJIYUYEHHBIH MHTETpaJl B KOHEUHOM BMJIE WM
HET.

Ieabro Kypca sBisieTcs U3yYeHUE OJHOPOJHBIX U HEOJHOPOJHBIX JIMHEWHBIX U HEJIMHEHHBIX
muddepeHIMaTbHBIX YPaBHEHHUH, JINHEHHBIX, HEOJHOPOAHBIX U OJHOPOIHBIX UHTErPaIbHBIX ypaB-
HeHuil @penronsma u Bonbreppa u MX CBOWCTB, HA OCHOBE KOTOPBIX CO3JAIOTCS MaTEMATUUYECKUE
Mojiean (PU3UYECKUX SIBJICHUI U 3aKOHOB B JIMHEWHOM MPHUOIMKEHUU. 3HAHUS, TOJyUYEHHbIE MPU
U3yUYeHHH Kypca, GOpMUPYIOT MaTeMaTHUECKYIO KYJIbTYpPY, COCTaBIISAIOT OCHOBY €CTECTBEHHOHAYY-
HOTO MOX0/1a UCCIIETOBAHUS PUPOIHBIX SIBICHUH.

3amaun

JlaHHast TUCUUIUIMHA IPU3BaHa peliaTh CieyIoe 3a1a4un:

e U3y4yeHHE U OBJIAJICHUE METOJlaMu pelieHus TuddepeHaabHbIX U UHTETPaJbHbIX ypaBHe-

HUH;
® 13y4YEHHUE METO/0B U IIPUEMOB MaTEMAaTUYECKUX JJOKA3aTEIbCTB TEOPEM U YTBEPKICHUM;



e OBJIQJICHUE METOJIaMU MHTETPUPOBAHUS PA3JIMUYHBIX TUIIOB U BUAOB IU((EepEeHIUAIBHBIX U
MHTErPAJIbHBIX YPaBHECHUH;

e (opMupOBaHHE Yy CTyJICHTOB YMEHHI M HABBIKOB CAMOCTOSATEIBHOTO PUOOPETEHHS U MPH-
MEHEHHs 3HAaHUU IIPU UCCIICIOBAHNHU U ITIOCTPOECHUN MAaTEMAaTUYECKUX MOJEIIEH;

e OBJIQJICHUE CTYJCHTAaMH 3HaHMM 1o npumenenuto 1Y u UV B pa3nnusbIxX pazzaenax GuU3MKu
IpY UccIel0BaHUN (GU3NYECKUX SIBICHHUM.

IIporpaMmMa OpHEeHTHpPOBaHA HA Pa3BUTHUE Y CTYACHTOB MHTEpECa K IIO3HAHUIO TAKUX MAaTEMaTH -
YeCKUX O00BEKTOB, KaK YHCIIOBBIC U (DYHKIIMOHAIBHBIE MHOXKECTBA, alreOpandeckue CTPYKTYpPhI U
ux cBoiicTBa. [IproOpeTeHne HaBBIKOB CaMOCTOSATEIBHOTO M3yudeHHs (DyHIaMEHTaJIbHBIX OCHOB
HayK{ U UX IPUIIOKECHUM.

I1. MecTo qucuumiaunbl B cTpykType OITOIT

JucuuruinHa nudQepeHnranbable ypaBHEHUsT OTHOCUTCS K JTUCIMIUIMHAM 00s3aTeNbHON 4YacTh
OCHOBHOI1 npodeccroHanbHON 00pa3oBareabHON mporpaMMbl. OCHOBHBIE TPeOOBaHMS K BXOJHBIM
3HAHUSAM CBSI3aHBI CO 3HAHMSIMH U HAaBBIKAMM, BJIAJICHUEM BBIYHMCIUTEIbHBIMU METONAMHU U IIpHEMa-
MU peLICHUS CTaHJAPTHBIX 33]1a4, IPHOOPETEHHBIMU MPU U3yUYEHUU TUCHUIUINH «MaTemMaTuyecKkuit
aHanm3» u «JIuneitnas anreOpa. M3ydyaemas nucuurimHa siBiseTcs 0a30BOM Il U3YyUEHUS TaKUX
JTUCIUIUIMH Kak «MeToJpl MaTeMaTU4ecKol (DUM3MKU», a Takke psijfa AUCHUIUIMH TEOPETHUECKON
¢uznku: «KBaHTOBas MEXaHUKa», « DIEKTPOIUHAMUKAY.

II1. TpeGoBanus K pe3yjabTaTaM OCBOEHUSI AUCUUIJIMHBI (MOTYJIs1)

IlepeueHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS MO AUCHUIIHHE , COOTHECEHHBIX ¢ MHAUKA-
TOPaAMHU JOCTHKEHHsI KOMIIeTeHIIHii

Komnerenuus OIIK-1: CriocobeH MpUMEHSITh €CTECTBEHHOHAYYHBIE W OOIEHHKECHEP-
Hble 3HAHMS, METOJIbl MAaTeMaTH4YeCKOTo aHajh3a U MOJIEIMpPOBaHMUS,
TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO HCCIEeIOBAaHUS B Mpodeccro-
HAJILHOU JEATEILHOCTH

Nunukatopel komneren-| OIIK 1.1 Ilpumensier 6a3oBbie 3HaHUS B 001acTU PU3UKH, MaTeMaTH4e-
CKOT'O aHaJIn3a [yl PEIICHUs 3a/1a4 TEOPETUYECKOTO U AKCIIEPUMEHTANb-

uu . .
H HOTO HCCleI0BaHNi B IPO(eCCUOHATILHON eI TeIbHOCTH

OIIK 1.2 [Ipumensier 6a30BbIe 3HAHHUSA B 00JaCTH METO/I0B MaTeMaTHUe -
CKOT0 aHaJu3a U MOJAEIMPOBAHUS AJIS PELICHUS NPUKIATHBIX 3a/1ad
po(heCCUOHATILHOM e TeIIEHOCTH

OIIK 1.3 IIpoBOAUT TEOPETUUECKNE U IKCIIEPUMEHTAIbHBIE HCCIIEI0BA-
HUSL B TPO(ECCUOHATIBHOMN 1eATEIbHOCTH

IV. Coaepxanue M CTPYKTYpPa JUCHUIINHBI

OO0BeM DUCHMILINHBI COCTABIAET 4 3aUeTHRIX ¢IUHHUIEI, 144 yaca, B TOM 4mncie 87 4acoB KOH-
TaKTHON pabOoTHI.

3aHATHS TPOBOAATCS B OYHOU (popMe OOYyUEHHS C MPUMEHEHHEM JTUCTAHIIMOHHOTO KOHTPOJIS
CaMOCTOSTENbHOM paboThl cTyneHToB uepe3 DUOC dakynpTera. DIEKTPOHHOW U AUCTAHITMOHHON
dbopm 00yueHus He MpeyCMaTpUBaeTCs.

Ha nmpaktuueckyro noaroroBky oTBoauTcs 32 dac.

®opMa MPOMEKYTOUHON aTTECTALNN: IK3aMEH.

4.1. Conep:kanue NAMCUMILIMHBI, CTPYKTYPHPOBaHHOE IO TeMaM, ¢ YKa3aHMeM BH/0B
y‘leﬁﬂblx 3aHATHH U OTBEACHHOI'0 HA HUX KOJIHUYECTBA aKaAAEMUNYIECCKUX YaCcoB

Ne | Paz- | C| Bc 4K Bunsl yaeOHOMH paboTHI, DopmeI Te-
o/t | gen | e | er | HAX | BKJIKOYAs CAMOCTOATEIBHYIO padoTy OOYYarOLIUXCS , TpaKTHYe- KyLIero




Juc- | M | O | Ipak- CKYIO TIOATOTOBKY U TPY/I0EMKOCTh KOHTPOJIS
ud- | € | ya | TH4e- (B yacax) ycreBaeMo-
wm- | ¢ | co | ckas CTH;
KonrtaktHas paboTa mpemnomaBatens ¢ o0ydaromu- | CamocTos-
HBl/ | T B oI~ dopma mpo-
MHUCS TeNnbHast .
TEMBI | P ro- MEKYTOYHOM
pabora
TOBKa Jlexuu Cemunapckue | Koncynprammu arTecTalnuu
00y- /TIpaKTHYECKHe (no ceme-
yaro- /mabopaTopHbIe cmpam)
KX~ 3aHATHUA
csl
1 1-6 |3 |144 |32 32 32 1 40 IMpakTtHue-
cKoe  3aja-
HUE; DK3aMeH
Uroro: 144 |32 32 32 1 40

4.2 Ilnan BHeayI[HTOPHOﬁ CaMOCTOSITEIbLHOM paGOTbI Oﬁy‘lalOIIII/IXCH no JTMCHMIIJIMHE

Cemectp HazBanme pas-| CamocrosarensHas paboTa o0yyaromuxcs OrneHouHoe VYuedHo-
eJ1a, TeMBI CPENCTBO MeToIrue-
Aea, Bun camocros- | Cpoku BbITION- | TpyToeMKCTh pe A
. ckoe obecrie-
TENBHOW pabo- | HeHHs (uac.)
YEHHE CaMo-
THI .
CTOSITEEHOMN
paboThI
3 1-6 3amanue B Bu- |Ilocne  mpoii- 40 Hemonctpauus | Uctounuku
e 3a1a4 JEHHBIX TEM TOTOBBIX PEIIE- | o (opronioss

HUH
A JOIOJIHH-

TCILHOU JIH-
TEepaTypsl IO
TeMe IPaKTH-
YECKUX 3aHs-
tuit; O6pazo-
BaTeJIbHBIE
pecypcesl, Io-
CTYIHBIC 10
JIOTUHY | Ta-
poJtto,
MIPEI0CTaB-
JITEMBIM
Hayunoiut
OuOIMOTEKOM
ury.

4.3. Conep:xxanue yueOHOIro MaTepHaJia

[Tporpamma kypca JIn¢pdepeHuuaibubie  HHTErpajibHble yPaBHEHUs!

BBenenue

[TonsaTus u Tepmunsl Teopun auddepennnanpueix ypasaenuit (AY). Knaccudukanums Y.

®uznueckue 3anaun, npupogsaume k J1Y. 3agaua Komm u kpaeBas 3anaya. IHTerpanbHble Kpu-
Bbie. Jlomanas Ditnepa. ['eomerpuueckas nHTEpIpeTalus ypaBHeHus y'=f(x,y).

1. InddepeHunanbHbie ypaBHEHHUS IEPBOTo MOPSAKA.

Juddepenunanbable ypaBHeHUs 1-ro mopsiika ¢ pasaeisioluMucs nepeMeHubiMu. Ilpocreiime
AV 1-ro nopsiaka, cBoAsIIKECs K YPaBHEHHUIO C Pa3AeSIOIUMUCS lepeMeHHbIMU. JInHeliHbIe ypaB-
HeHus 1-ro nopsjaka. JInHeliHble 0JJHOPOIHBIE YPaBHEHMUS], JINHEHHbBIE HEOAHOPOIHbIE YPABHEHUS U



ypaBHEHUs, IPUBOAAIIMECS K HUM. MeTol Bapualuy MOCTOSSHHOM. YpaBHeHus: bepHyum u Pukka-
. Juddepennuansupie ypaBHeHUS B MONMHBIX nuddepernuanax. J[Ba cmocoda HHTETpUPOBAHUS
ypaBHEHMI B NOJIHBIX Auddepennnanax. MaTerpupyeMmble KoMmOuHaMU. MHTErpupyomumii MHOXH-
TeJb U Teopema OJilliepa O CYNIECTBOBAaHMU HMHTETPHUPYIOIIETO MHOXKUTENS. JubdepeHimanbHpie
ypaBHEHMsI, 3aJlaHHbIe B HEABHOI (popMe M He pa3pelIeHHble OTHOCUTENIBHO MPOM3BOIHONW. MeTos
BBeJICHUS NapaMeTpa (0B) JUIsl HHTETPUPOBAHUS YPaBHEHUH, 3aJJaHHBIX B HEABHOU (hopMe. YpaBHe-
Hue Knepo.
Teopema Ilukapa o cyniecTBOBaHUM U €AMHCTBEHHOCTH pelleHus ypaBHeHus y'=f(x,y).Jloka3arens-
ctBO Teopembl [Tukapa. Metoa mocienoBaTeNbHbIX MpuOImkeHuil. [IpuHIMI cxaThix oToOpake-
HUU.

2. IndpepenunaibHbie ypaBHEHHS N-T0 MOPSAKA.
JluHeiHbIe OJTHOPO/IHBIE YPABHEHUS N-TO MOPSAJIKA C MOCTOSHHBIMU KOd(duIImeHTaMH. XapaKkTepHu-
cThueckoe ypaBHeHHe. OOliee pelieHre ypaBHEHHs B clyyae pa3jIMYHbIX U KPaTHBIX KOpHEH Xa-
PAKTEpUCTUYECKOTO YPAaBHEHHs. YpAaBHEHUs OJHiepa U METOJ UX pelleHud. JInHeWHbIe OqHOpOA-
HbIE YPaBHEHHsI N-TO MOPSAJKA C EpeMEHHBIMU Kod(duenTamu (00Luii ciryyail) 1 cBolcTBa UX
pemenuii. OneparopHast popma 3anucu: JTuHeiHbIN Tuddepenmanbuplil onepatop. Jlnneiinas 3a-
BUCUMOCTH cUcTeMbl ¢pyHKuui. Onpenenutens Bponckoro. Teopema JHHEHHON 3aBUCUMOCTH CH -
creMbl pyHKIMA. Teopema o TMHEHHOW HE3aBUCUMOCTU CHUCTEMBI pelieHui uHeitHoro auddepeH-
LMaJIbHOT0 YpaBHEHUS N-ro nopsaaka. yHnaMeHTanpHas cucreMa peuieHuil. TeopemMa o CyecTso-
BaHUU U €IMHCTBEHHOCTU pelieHus AudQepeHInanbHOro ypaBHeHusl n-ro nopsaka (6e3 nokasa-
TesbeTBa). JIMHelHbIe HEOHOPOIHBIE ypaBHEHHs. MeTobl MHTETPUPOBAHUS JTUHEHHBIX HEOHO-
POJHBIX YPaBHEHUH € MOCTOSHHBIMH KO3()QHUIIMEHTaMU: METO/1 HEONPEIeICHHbBIX KO3()PUIIMEHTOB;
METO/]] Bapualuy NOCTOsAHHBIX. Popmyna OcTporpaackoro-JInyBuiinsg U UHTETpUpOBaHUE ypaBHE-
HUI BTOPOTO MOPSIIKA.
WuTerpuposanue /Y ¢ nomousto psioB. YpaBHeHue Diipu u ypaBHeHue beccens. @ynkuun bec-
ces.

3. Cucremsl A pepeHnnaIbLHBIX ypaBHeHNH 1-10 nmopsaka.
Cucremsbl TMHEHHBIX Tu(depeHIaTbHBIX YpaBHEHUN 1-ro nmopsiaka. MaTpudHast 3auch CHCTEMBbI
JY. CpolicTBa pelIeHN CUCTEMBl JIMHEWHBIX OJHOPOJHBIX ypaBHEHMH 1-ro mopsnka. JInneiHas
3aBHCUMOCTb CUCTEMbI BeKTOp-QyHKuMi. [Ipunnun cynepnosunuu. Onpeaenurens BpoHckoro cu-
CTeMbl BEeKTOp-QyHKIHIA 1 Teopema 00 onpenenurene Bponckoro. ®@yHaamMeHTallbHas cHCTEMa pe-
nIeHuiH. MeTo bl MHTErpUPOBAHUS CHCTEM YPaBHEHUH C MOCTOSIHHBIMU KO3 PUIIEHTaMU.

4. KpaeBasi 3a1a4a i1 00bIKHOBeHHBIX JU((PepeHInaNbHBIX YPaBHEHUI
KpaeBas 3amaua st 0ObIKHOBEHHOTO U (epeHIMalIbHOTO ypaBHEHHs BTOPOro nopsaka. OyHkK-
st 'puHa kpaeBoit 3amauu. CBoiictBa (yHkimu I'puna. Meron nmoctpoenus QyHkuuu I'puna.
[Tpumep nmoctpoenus. Pemenne HeomHOpOHOM KpaeBoi 3amaun. lenpra-gpynknus Jupaka u kpae-
Bas 3a1a4ya. OnpezaeneHue u cBoiicTea aenbTa-pyHkuu Jupaka.

5. JIlunelinble MHTETpajbHbIe ypaBHeHUs Ppenroiabma u Bonsreppa u ux knaccudukanus. Cps-
3U MEXIY JUHEHHBIMU MHTErpaIbHBIMU U AU hepeHInalbHBIMUA YPABHEHUSAMH. DJIEeMEHTHI (PyHK-
[IMOHAJIFHOTO aHaJln3a: CKaJSIpHOE MPOM3BEJECHUE, HOpMAa U METpHKa ompezensieMble B (PyHKIHO-
HaJIbHOM TpocTpaHcTBe. JIMHeHHbIN onepaTop, ASUCTBYIOMUI B ()yHKIIMOHAILHOM IPOCTPAHCTBE.
Hopma omneparopa, OrpaHMYE€HHOCTh W HENPEPBIBHOCTH omneparopa. [IpuMep HeOrpaHHMYEHHOTO
orneparopa. JIuHelHbli nHTErpaIbHbI onepaTop @pearonbMa U ero coOCTBEHHbIE (PYHKIIUU U cO0-
CTBEHHbIE 3HaUeHUA. CuMMeTpUYHBIN oneparop Opearonbma U CBONCTBA €0 COOCTBEHHBIX (DyHK-
U 1 COOCTBEHHBIX 3HAUECHUH.

6. Heonnoponuslie ypaBHeHns ®pearoiabma ¢ BBIPOKICHHBIM SAPOM U CONPSKEHHOE YpaBHE-
HHe.. CUCTeMbl JTMHEHHBIX aNreOpandeckux ypaBHEHUN U UX COBMECTHOCTH (pa3pemmmMocTs). Teo-
pembl @penrosnsma Nel, 2 u 3. Pe3onbBeHTa ypaBHeHUs Ppearonbma ¢ BBIPOKIAECHHBIM sapoM. On-
HOPOJHbIE YpaBHEHUsI DpeAroabMa ¢ CHMMETPUYHBIM SIpoM.. CBOHCTBA COOCTBEHHBIX (PYHKIUI U
cOoOCTBEHHBIX 3HaUeHUN cummeTpudHoro sapa (Teopemsr). HeogHopoausie ypaBHeHnuss @pearosb-
Ma C CUMMETPHYHBIM SIIPOM U CBOMCTBA COOCTBEHHBIX (DYHKIMH M COOCTBEHHBIX 3HaueHHUU. Pe-
30JIbBEHTA ypaBHEeHUS Ppearonbma ¢ MPOU3BOIBHBIM poM. Meton nrepanuii. [lIoBropHsIe sapa.



Paznoxenue no cooctBeHHbIM (QyHKIMIM. Teopema ['mnsbepra —IlImuara. Teopemsr @pearonbma
n anbrepHatuBa @penronsma. 3agava [Itypma-JInyBuiuia kak kpaeBasl 3a7ada U UHTErPajbHbIE
ypaBHEeHHUA. YpaBHeHMs Boabpreppa. CylecTBoBaHME M €IUHCTBEHHOCTh pelieHus. Pe3onpBeHTa
ypaBHeHus Boabreppa. UnTerpo-nuddepenunansubie ypaBHeHus. Ousndeckue npumepsl.

4.3.1. IlepeyeHb CeMHHAPCKHUX, NPAKTHYECKHUX 3aHATHI M 1a00paTOPHBIX padoT

No No paznena u HaumeHnoBanue ceMuHapos, npaktuye- | Tpyno- OrneHOYHBIE dopmupyemblie
TEMBI TUCLH- CKHX U J1a0OpaTOpHBIX padoT eM- cpencraa KOMIIETCHIIUH
TUTHHBI KOCTb
(dacer)

1 2 3 4 5 6

1 1 Juddepennnanbupie ypaBHEHHS TIE€p- 5 Kommnexr 3ana- | OIIK-1
BOT'0 IIOpsAKA HUAU

2 2 Juddepennnanbabie ypaBHEHHUS N-TO 5 Kommnexr 3ama- | OIIK-1
MopsiiKa HUH

3 3 Cucremsl 1uddepeHuanbHeIX ypaBHe- Kommnexr 3ana- | OIK-1

5 HUN

HUS

4 4 KpaeBast 3a1aua uist OOBIKHOBEHHBIX 5 Kowmrurekr 3aza- | OIIK-1
Tu(pepeHIUaTbHBIX YPABHCHUH HMI

5 5 Wurerpansusie ypaBaenus Opeaross- 4 3a/[aHus OIIK-1
Ma C BBIPOXKJICHHBIM SIIPOM

6 6 HWurerpansusie ypaBaenus ®peaross- 4 3a/laHus OIIK-1
Ma C CHMMETPHYHBIM SAPOM

7 7 Wurerpanbuble ypaBHeHUs: Opearosinb- safAHAA OIK-1
Ma U Bonbreppa, peraembie METOIOM 4
PE30JILBEHTEI

4.3.2 TlepeyeHb TeM (BOMPOCOB), BHIHOCHMBIX Ha CaMOCTOSITeJIbHOE H3y4YeHHe CTydeHTAa-
MM B PAMKAaX CaMOCTOSITeIbHON padoThl

JUTEepaTypa

No Tema Bun camoctosi- 3amanue Pexomennyemast nu- KonunuectBo 4a-
HEI. TENBHOU PabOTHI Teparypa COB
1 nddepeHInaib- KonrtponsHoe 3a- Cwm. 1. 8. a) ocHOBHas 10
Huddepeniy p KomriekT 3a1a- )
HBIE ypaBHEHUs | JaHWe - 1 0) JOTOJIHUTETbHAS
MIEPBOTO MOPsIKA JauTeparypa
2 nbdepeHnaIn- KontponrHoe 3a- CwM. 1. 8. a) ocHOBHas 10
Anddepenn P Kommekr 3ana- )
HBIC YPaBHEHHUS N- | JaHUC - 1 0) TOMOJHUTEIbHAS
ro NOpsiIKa JUTEeparypa
3 Cucrtembr  mudde- | KonrponbHoe 3a- CwM. 1. 8. a) OCHOBHas 10
Kommtekr 3ama-
PEHIIHAITBHBIX aHue it 1 0) JOTOJIHATEbHAS
YpaBHEHUU JUTepaTypa
4 KoutpoasHoe 3a- Cwm. 1. 8. a) ocHOBHas 10
Kpaesbie 3amaun u Kowmruiekr 3ana-
aHue . 1 0) OTOTHUTEIbHAS
¢byukuus ['puna HUN




KOHTpOHBHBIe 3aaHud, IOMMCHOBAHHBIC B npezlbmymeﬁ Ta6nnue

Tema KOHTPOJIEHOTO 3aJaHus Howmepa 3anau CpoK BBITIOJTHEHUS
1 Juddepenunansueie ypaBuenus nepsoro | 790 791 798 801 809 815 817 828 2 Hexenun
MOpsAKA
2 Judbdepennmansubie ypaBaenus n-ro mo- | 45 54 60, 116 121 236 275 279 2 "Henmenu
psiaKa 300 426 837 840 844 865
3 Cucremsl mudGepeHIaIbHBIX ypaBHe- 643, 665, 672, 674, 683, 1278 1 Henens
HUH 1280 1282 1291, 1292, 1311,
1318
4 Kpaessie 3anaum u ynkuums ['puna 693 697 701 708 726 727 731 2 Henenun
736 737742, 751
1354 1362 1366 1371 1381 1419
1444 1450 1452
5 WHTerpanbHble ypaBHEHHS 3agaum 1o cOopHuUKy 3axau KKM 3 Henenu

TDC60BaHI/ISI 110 BBIITOJIHCHUIO JOMAIIIHECTO 3aJJaHuA

3a/iaHue BBINOJIHSETCS B OT/ENbHON TeTpaau (12 wnu 24 nucra)

3agaHue JOJKHO OBITh BBITIOIHEHO MOJHOCTBIO.

Pemienus 3amaq, TOJKHBI OBITH TIOJHBIMH M, TIPU HEOOXOAMMOCTH, TOJDKHBI COJepkKaTh 000CHOBA-
HUS WK nosicHeHus1. O0s13aTeIbHO YKa3bIBaTh YCIIOBHS 3a/1a4 U MOJTy4YE€HHBIN OTBET.

3aaHue OLEHUBAETCs MO0 5 —TH 0albHON CHUCTEME.

0 GanioB - 3a7aHue HE BBIOJHSIOCH

1 Oasu1 - 3amaHue HE BBIIIOJIHEHO

2 Ganta - BBINOJIHEHO MOJIOBHUHA 3a/1aHUS

3 Gaiia - BBIIOJIHEHO ¥4 3aJaHUS

4 Gayna - XOpollee BhIIIOJTHEHNE

KomriekTsl 3agannii mo Kaxxou teme GpopMupyrorcs o coopauky 3anad OumunmoB A.D. «Coop-
HUK 337124 110 T depeHNaIbHbIM YPABHEHUSIM

4.4 MeToan4yeckue yKa3aHUs M0 OPraHU3AIUA CAMOCTOSITEIbHOI padoThI CTYICeHTOB

Opranu3anusi CaMOCTOSATENIBHOTO YIITyOJI€HHOTO U3Y4YEeHUs AUCHUIUIMHBI OCHOBAHA Ha BHITIOJIHEHUHU
KOMIUIEKTOB KOHTPOJIbHBIX JOMAUIHUX 3a1aHui (5-7 3aganuii). B nepedyeHb KOHTPOIBHBIX 3aJJaHUM
BKJIIOUYAIOTCS 3aJa4 110 TEMaM, HE pacCMaTpUBAEMbIM Ha NMPAKTUYECKUX AYJUTOPHBIX 3aHATHSAX.
OTO MpeAnonaraeT caMoCTOSATENbHBIN XapakTep padoThl CTyACHTA MO U3YUYEHHUIO PsiAa JUJaKTHYe-
ckux enuHul. [Ipeamnonaraercs, 4To CTYJEHT CAaMOCTOATEIbHO U3YUHUT AOIOJHUTENBHBIE MTaparpa-
(Bl IO MPOIIEHHON TEME, UCTIOIb3YI0 OCHOBHYIO U JIONOJHUTENBHYIO JTUTEPATYpy, a 3aT€M PEIIUT
npeiokeHHbIe 3a1aui. OLieHKa CaMOCTOATEIbHOM paboThI CTYAEHTOB MPOBOAMUTCS ITyTEM BBICTaB-
JeHus1 0aJUIOB 0 5-TH OaTbHON HAKOMHUTENFHOW cucTeMe (0aTbl CyMMHPYIOTCS) 32 BBIITOJTHEHHBIE
KOHTPOJIbHBIE 3aJaHMUS.

4.5. IlpumepHas TeMAaTHKA KypPCOBBIX padoT (IIPOEKTOB)

VY4eOHbIM IJIaHOM HaIlKMCaHUE KypPCOBBIX Pa0OT (IIPOEKTOB) HE MPEAYCMOTPEHO.

V. Y4ueOHo-MeTOAUYecKOe U MHPOPMAITMOHHOE o0ecTedeHne TUCHUIIMHBI (MOAYJIA):

a) CIIMCOK JINTepPaTypbl
OCHOBHAasl JINTEPaTypa



1. Dascronsi, JI. D. uddepenumansusie ypaBaenus / JI. 3. Dabcromsil. - 8- u3a. - M.: U3n-Bo
JIKU, 2014. - 309 c. - ISBN 978-5-382-01491-3 (50 5k3.)

2. JuddepennmanbHble 1 UHTETpaibHbIE YpaBHEHUS, BapUAIMOHHOE MCUYUCIICHUE B MPUMEpPax M
3amayax: yue0. mocooue / A. b. Bacunbera [u np.]. - 3-e uza., ucnp. - CII6.: Jlans, 2010. - 429
c. - ISBN 978-5-8114-0988-4 (50 3k3.)

3. ®umunnos, A. @. CoopHUK 3a7a4u 10 AU depeHnnaIbHbIM ypaBHeHusIM / A. @. Ouiunmnos. -
5-e m31. - M. : JIubpokom, 2013. - 237 c. - ISBN 978-5-397-03637-5 (40 3k3.)

JAOTIOJTHUTEIbHAS JIUTepaTypa

1. Hontpsrun, JI. C. O6sikHOBeHHBIE nuddepennuanbabie ypapaenus / JI. C. IloHTpsirun. - 5-¢
u3a. - M.: Hayka, 1982. - 331 c. (Hp A197493; udh A199667; udp A199675)

2. DOnbcrousll, JI. 3. Bapuarmonnoe ucuucienue / JI. 3. Dabcronsi. - 7-¢ u3a. - M.: U3n-Bo JIKU,
2008. - 205 c. - ISBN 978-5-382-00639-0 (10 5k3.)

3. TuxonoB, A. H. YpaBuenust marematnueckot ¢puzuku / A.H. Tuxonos, A.A. Camapckuii. - M.:
N3n-Bo MI'Y, 1999. - 798 c. - ISBN 5211041380 (26 3k3.)

0) nepuoauYeCcKUe U3TaAHUS

- HCT

B) CIIMCOK aBTOPCKHX METOAMYECKUX Pa3padoTok
- HET

F) 0a3bl JaHHbIX, ]/IH(bOpMaIII/IOHHO-CHpaBO‘leIe H ITOUCKOBbIC CUCTEMbI

http://library.isu.ru/ - Hayunas 6ubnuorexa UI'Y;
OO6pazoBaTenbHBIC PECYPCHI IOCTYIHBI 0 JIOTHHY U napoito Hb UT'Y:

e https://isu.bibliotech.ru/ - U3 «bubnuoTex»;
e http://e.lanbook.com - ObC «M3narenbcTBo «JlaHby;

e http://rucont.ru - OBC «PykoHT» - MexoTpacieBas HayyHas OMOJIMOTEKa, CojaeprKalias
oun(ppoBaHHbIE KHUTH, NEPUOANYECKHE U3/IaHUS U OTICIIbHBIE CTaTbH 10 BCEM OTPacisiM
3HAHWI, a TAKXKE ayIU0-, BUJCO-, MyJIbTHMEIUA CO(PT U MHOTOE APYTOE;

e http://ibooks.ru/ - OBC «AlOYKC»- HHTEPHET PECypChl B CBOOOTHOM JOCTYTIC,
VI. MaTepuajibHO-TeXHUYeCKOe o0ecneyeHue JUCHUIIMHBI (MOAYJIs):

VYuebHas ayuTopus AJ1s NPOBEICHUS JEKIIMOHHBIX U MPAaKTUYECKUX 3aHATHH. [l npoBeneHus
3aHATUH JEKIIMOHHOTO THUIA B KA4eCTBE JEMOHCTPAIIMOHHOTO 000PYAOBaHUS UCIOIB3YETCS MEJO-
Bas gocka. HarnmsaHocTs obecnieunBaeTcs myTeM U300pakeHHsl CXeM, AuarpamMm U (opMyJ ¢ IoMo-
b0 Mena. Mcnonb3oBanue ri1o0anbHOM KOMIBIOTEPHON CETH TO3BOJIET 00ECTIEUUTh JOCTYITHOCTb
HHTepHeT-pecypcoB U peann3oBaTh CaMOCTOSATENbHYI0 paboTy cTyaeHToB. Ha nekuusx Moryr uc-
MOJI30BATHCS. MYJIBTUMEIUIHbBIE CPEICTBA: IPOEKTOP, IIEPEHOCHOM AKpaH, HOyTOyK. Ha daxymbre-
T€ UMEEeTCs] KOMIIBIOTEpPU3UPOBAHHAS Ay IUTOPHS, IPEAHAa3HAYeHHAs AJIs1 CAMOCTOSTEIbHON paboTHl,
C HEOTpaHWYECHHBIM OCTYIIOM B MIHTEpHeT.

Marepuansl: yueOHO-METOAUYECKHE MOCOOUS, 3aJaHus I ayTUTOPHONH M CaMOCTOSITENb-
HOU pabOThI CTYIEHTOB.

VII. O0pa3oBaTesibHbIE TEXHOJIOTHU:

3aaun U3II0KEHUS U U3YYCHUS JUCIHUILTUHBI PEATU3YIOTCS B CICAYIOMUX opMax IesTeIbHOCTH:
e JIGKIIMH, HAlIEJICHHbIC Ha MOJTy4YeHHe HeoOXoAMMON HH(OpPMAIINH, U €€ UCTIOIB30BaHue MPU
pELIEHNH MPAKTUYECKUX 3314,
® [PAKTUYECKUE 3aHSTHUS, HANPABJICHHBbIC HAa AKTHUBU3ALMIO MO3HABATEIBHOW JESATEIbHOCTU


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
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

CTY/ICHTOB U TIPUOOPETEHHSI UMHU HABBIKOB PEIICHHS MTPAKTUYCCKUX M MTPOOJIECMHBIX 3371a4;

¢ KOHCYJIbTallUN —CKCHCACIBbHO JJId BCCX KCIAOIINX CTYACHTOB,

® CaMOCTOsTENbHAs BHEAYJIUTOPHAs paboTa HAalpaBicHa Ha MPUOOPETCHUE HABBIKOB CAMOCTO-
STEJBHOTO PEIICHHS 33]1a4 10 JUCIIUTUINHE,

o TGKYH_[I/Iﬁ KOHTPOJIb 3a ACATCIIbHOCTHIO CTYJACHTOB OCYIICCTBIIACTCA HA JICKHUOHHBIX U IIPaK-
TUYECKUX 3aHATHUSAX B XOJI€ CAMOCTOSTEIILHOTO PEIICHHS 3a]1a4, B TOM YHCIIE Y JIOCKH.

VIII. OneHo4yHbie MaTepHabl 11 TEKYLIEr0o KOHTPOJISI M IPOMEKYTOYHOM aTTecTaluu
@DOH/J| OLIEHOYHBIX CPEJCTB MPEICTABIECH B IPUIIOKEHUU.

8.1. OueHouHble cpencTBa )i BXOJHOTO KOHTPOJIS

O1eHOUHBIE CPECTBA TSI BXOJHOTO KOHTPOJIS HE MCTIONB3YIOTCS, TaK KaK JUCIUIUINHA COACP-
KHUT B OCHOBHOM HOBBIE 3HaHUs. Vcrionb3yemble ke B IUCIUILIMHE 3HAHUS U IPOCTEUIIINE METOIbI
BBIUUCIICHII OCBOEHBI CTYJCHTAMH B paMKaX aHATUTHYECKOW T€OMETPHH, KOTOpas WU3ydaeTcs B
MEPBOM CEMECTpE HETOCPEACTBEHHO Mepel U3yUeHHeM TaHHOHM JucuuIuinHbl. [loaTomMy He paruo-
HAJILHO ¥ HET HEOOXOTUMOCTH, BBIJIENATH Y4eOHOE BpeMs Ha MMPOBEACHNE BXOTHOTO KOHTPOJIS .

8.2. O1ieHOUHBIE CPENICTBA TEKYIETO KOHTPOJIA

O1eHOUHBIC CPECTBA TEKYIIEro KOHTPOJSI M KOHTPOJIS CAaMOCTOSTEIBHOW pabOThl CTY/ICHTOB
dopmupyroTCs B cOOTBETCTBUU ¢ [lonokeHneM o 6auIbHO-PEUTHHIOBON CHCTEME YHUBEPCUTETA U
COCTOAT M3 KOHTPOJBHBIX MMChMEHHBIX 3aJlaHHH, COCTaBJICHHBIX U3 HA0OPOB 33/1a4 U yIpPaKHEHUH
PEKOMEH/I0BAaHHBIX B 1. 6.2 OCHOBHOM U JIOTIOJIHUTEIBLHOMN JINTEPATYPHI.

BapuaHTBI KOHTPOJIbHBIX 3aJaHUM

Bapuant Ne 1
1 2eY —x)y' =1 146
2 3"+2y -3y = x2e* 542

3 x2y”—xy'+y:8x3 593
4 3" —2(1-1g(x2)y =0, y =1g(x) 635
Bapuant Ne 2

1 (1-2xp)y" =y(y-1) 150

2 y'"'—4y"+8y =8in(2x) 543

3 X3y —2xy=6In(x ) 595

4 ®+1)y" -2y —e*y=0, y;=e*-10637

BapuanTt Ne 3
' Yy
y=—" _
Y= Ty 149
2 y"+3y' —4y=xe ¥ 541
3 x2y”—6y:8x2 597

4 y"—tg(x)y'+2y=0, y;=Sin(x) 639

Bapuant Ne 4

1 2x2y'+xy+1:O 140

2 y”—4y'+8y:ezx 543

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

4 y"+4xy'+(4x2+2)y=0, 1 — ¥ 642

Bapuant Ne 5
1 Qx+1)y' =4x+2y 137

2y -2y +y=6xe* 545




3 xzy”—3xy'+5y:3x2 596
4 y”—2(1—tg(x2)y:0, 1 =1+ xtg(x) 635

Bapuant Ne 6

1 y=x(y'—xcos(x) 141
2 y"+4y'+4y:xe2x 547
3 xzy”—6y:5)c3 597

4 (¥ +1)y"-2y'—-ery=0, y= 637

e’ +1

Bapuant Ne 7

1 (' —1DIn(x)=2y 143

2y —5y"=3x2 548

3 xzy” —2y=Sin(Inx ) 598

4 y"+axy + (4x2 +2)y=0, y= xe* 642

[Ipumeuanue: CTyJeHT yCHELIHO Ipolles 00ydyeHHE B CEMECTPE U T'OTOB K CAaye dK3aMeHa,
€CJIM OH 3HAeT M MOHHUMAeT (POPMYJIUPOBKU OCHOBHBIX MOHATUH M ONpeAeieHuH, 3HaeT GpopMyIin-
POBKHM TEOPEM, YMEET IIPUMEHSTH MOHATHS U TEOPEMBI JUIsl PEIICHUs 33a]a4 U yNpaKHEHUH, 3HAeT
METO/Ibl PELICHUS U YCIIEIIHO PEIIAET 3aJa4l U YIPAXHEHMSI, MOKET IPUBECTH IPUMEPHI, XapaKTe -
PHU3YIOIINE OCHOBHBIE TIOHATHS.

8.3. OueHouHbIE CpeicTBa )i IPOMEKYTOUHOM aTTeCTal|H.
dopma npoBeIeHNs TPOMEKYTOYHOM aTTeCTallui — SK3aMeH.

IIpuMepHBIN CIHCOK BOIIPOCOB K IK3aMEHY

Huddepennmanbapie ypaBHeHHUS 1-ro mopsiaka ¢ pas3aessiomuMuAcs nepeMeHHbpIMu. [Ipocteii-
mue Y 1-ro nopsinka, cBogsyecs K ypaBHEHUIO C pa3JeIOIIUMUCS IepEMEHHbIMU. JIMHEHHbIE
OJIHOPOJHBIC ypaBHEHHMA. JIMHEHHBIE HEOJHOPOIHBIE YPABHEHUS W yPAaBHEHUS, NPUBOMAIIUECS K
HUM. MeToJ Bapuauuu MocTosiHHON. YpaBuenust bepuymnu u Pukkartu. uddepenuumansusie
ypaBHEHMs B MOJHBIX Iuddepennuanax. MHaterpupyeMele komOuHauuu. VHTErpupyrommi MHO-
XKHUTEJb U TeopeMa Diliepa 0 CyIeCTBOBAaHUHM MHTETpHUpyomero Muoxkurens. Auddepenunansusie
YpaBHEHMs], 3a/laHHbIE B HEABHOH (hOpME U HE pa3pelIeHHble OTHOCUTEIBHO NIPOU3BOAHON. MeTos
BBEJICHUS MapameTpa (OB) Uil MHTETPUPOBAHMS ypaBHEHUH, 3aJaHHBIX B HesiBHOW ¢opme. Teope-
Mma [lukapa o cyliecTBOBaHMU M €IMHCTBEHHOCTHU peleHus ypaBHeHus y'=f(X,y). Jloka3arenbcTBo
teopemsl [Iukapa. Metoa nocienoBatenbHbIX TpuOImkeHuil. [IpuHIun cxaTbix 0TOOpaKeHUH.

JluHeliHble OTHOPOHBIE YPABHEHUSI N-TO MOPSAIKA C IOCTOSAHHBIMU K03 duuuenramu. Xapak-
TepUucTHUeCKoe ypaBHeHue. O0Iee peleHne ypaBHeHHs B Cllyyae Pa3InYHbIX M KPaTHBIX KOpHEH
XapaKTEePUCTUYECKOTO ypaBHEHUS. Y paBHEHUs Dilliepa U METOJ UX perieHus. JInHeHHbIe 0JHOPO/I-
HbIC YPaBHEHUs N-TO MOPSAJKA C IEPEeMEHHBIMU Kod(duirenTamu (00LHii ciryyail) 1 cCBOWCTBa UX
pemenuii. Oneparopnas Gpopma 3anucu: JTHHEHHBINA AuddepeHnnanpabiil onepartop. Jlnnelinas 3a-
BUCUMOCTH cucTeMbl ¢pyHkuuid. Onpenenutens Bponckoro. Teopema JMHEHHON 3aBUCUMOCTH CH -
creMbl pyHKIMA. Teopema o IMHEHHONW HE3aBUCUMOCTH CHUCTEMBI pellieHui TuHeitHoro auddepeH-
LUAJIbHOIO0 ypaBHEHUS N-ro nopsaaka. yHnameHranpHas cucreMa peuieHuil. Teopema o CyecTBo-
BaHWM W €IMHCTBEHHOCTH pemieHus AuddepeHnnanpHoro ypaBHeHUs n-To mnopsaka (6e3 mokasa-
TesbeTBA). JIMHElHbIe HEOMHOPOIHBIE ypaBHEHHs. MeToIbl MHTETPUPOBAHUS JTUHEHHBIX HEOTHO-
POJIHBIX YPAaBHEHHH C MOCTOSIHHBIMH KOA(G(DHUIIEHTaMHU: METO ] HEOTIPEIeTICHHBIX KO3(PPHUIIUCHTOB;
METO/]I Bapualuy NOocTOsAHHbIX. Popmyna OcTporpaackoro-JInyBuiinsg U MUHTErpUpOBaHUE ypaBHE-
HUM BTOporo nopsnaka. Marerpuposanue Y ¢ momomipio psaoB. YpaBHeHHE DWpU U ypaBHEHHUE
beccens. @ynkuun beccens. Cucremsl TMHEHHBIX TU(QPepeHIIMaIbHbIX YpaBHEHHH 1-r0 mopsika.
Marpuunas 3anuck cucteMbl /Y. CBolCTBa pelICHU CUCTEMBbI JIMHEHHBIX OJHOPOJHBIX ypaBHE-
HUi 1-ro mopsnaka. JIuHeliHas 3aBUCUMOCTb CUCTEMBI BeKTOp-QyHKUui. [IpuHiun cynepno3unun.




Onpenenurens BpoHckoro cucremsl BeKTop-pyHKIHMI U Teopema 00 omnpeaenurene Bponckoro.
DyHIAMEHTAIBHASL CHCTEMA PEIICHUA. MeToIbl HHTErPUPOBAaHUS CUCTEM YPAaBHEHMM C MOCTOSH-
HbIMU Kod(duinmentamu. Kpaesas 3amada 11s1 0OBIKHOBEHHOTO UG (GEpEeHIINATBLHOIO YPaBHEHUS
BTOporo nopsaka. @yukuus ['puna kpaeBoii 3agaun. CpoiicTBa ¢pynknuu ['puHa. Meroa moctpoe-
Hust Qynkuun ['puna. Ilpumep moctpoenus. Pemienue HeonHOpoaHOW KpaeBoil 3amauu. Jlenbra-
¢byukus Jupaka u kpaeBast 3ana4a. OnpeaeneHue U cBoicTBa nenbTa-pynkunu Jupaxka.

Ilpumep mecmogwix 3a0anuii 011 NPOBEPKU CHOPMUPOCAHHOCIU KOMNEMEHYUTL, YKA3AHHBIX ébliue n.3:

BOHpOCLI OTBCTHI
1 OG1ee pemeHne TMHEHHOTO OAHO- | A) B BUJIE JIMHEIHON KOMOWHAINM ABYX JTHMHEHHO HE3aBUCHMBIX pellie-
porHoro nuddepeHnaTbsHOTO ypaB- | HUH

HEHHUS MOKHO 3aIiCaTh B) B Buie CyMMBI IBYX YaCTHBIX PEIICHHUN

B) B BUie IMHCITHOI KOMOWHAINH ABYX YaCTHBIX PCIICHHHA
2 Metoz BapHanuy NOCTOSTHHOM A) 115l TMHENHHBIX OJTHOPOJHBIX yPaBHEHUH IIEPBOro MOPsIIKa
MOYKHO TIPUMEHSATH TS CIIETyIONNX B) nist nuHENHBIX HEOJHOPOAHBIX YPaBHEHUH MIEPBOTo MopsAIKa

muddepeHnInanbHEIX YpaBHeHUH niep- | B) mna ypasuenunit bepuymmm u Pukkartu
BOT'0 TIOPSIKA:
3 Ecnu 3amava Komm penreHa, To 310 | A) HalJIeHO €QMHCTBEHHOE PEIICHIE

03HAYaET, 4TO B) HaiiieHo MHOXKECTBO pemIeHHi
B) HaiizieHa nonHast cucteMa peleHni
4 Ecnu ans ypaBHEHHsI IEPBOTO 10- A) muddepeHnnanbHOe ypaBHEHHE MOXKHO 3aIMcaTh B BUAE TIEPBOTO
psizKa HaiiieH MHTErpUpYIOIUi MHO- | nuddepeHnnana, paBHOro HYJIIO
KHUTEIb, TO b) muddepenunansHoe ypaBHEHHE UMEET €IMHCTBEHHOE PEIICHNE

B) muddepennmansHoe ypaBHEHHE UMEET MHOXKECTBO PEIISHUI

Pa3patGorumk:

/
/ / JOLEHT Kadenphl TeopeTuyeckon GU3UKN B.A Kapnakos

IIporpamma cocraBieHa B cootBeTcTBUU ¢ TpeboBaHusiMu PI'OC BO no HanpaBieHuto noaro-
toBKkU 09.03.02 MHpOpMAIIMOHHBIE CUCTEMBI U TEXHOJIOTHH

ITporpamma paccMOTpeHa Ha 3acelaHuU_KadeIpbl TeOpeTHUeCKoi HU3NKU
«24» mapra 2025 r. ¥ i
[Ipotokon Ne6 3aB. kadenpoii (AL C.B. JloBuoB

Hacrosimasgs mnporpamMma He MoOXkeT ObITh BOCHPOHM3BeJdeHAa HH B Kakoil ¢opme 0e3
NpeaBapuTeIbHOI0 NMCHbMEHHOI0 paspelieHust kadeapbl-pa3padoTynka NporpaMMmabl.



