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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 3HaueHne, KOTopoe UMEIT JudQepeHraIbHble YpaBHEHUS 17151 MaTeMaTHKH
O0COOEHHO JJIs €€ MPUIIOKEHHH, 0OBIACHAIOTCS TEM, UTO K PEHICHUIO TAKMX YPaBHEHUN CBOJUTCS UC-
CJIeZIOBaHUE MHOTUX (PU3NYECKUX U TEXHUYECKUX 3a]1ay.

JuddepeHnnanbHble ypaBHEHHS UTPAIOT CYIIECTBEHHYIO POJIb U B APYTUX HayKaX, TaKHX, KaK
OMOJIOTHUS, SKOHOMHUKA U IJEKTPOTEXHUKA; B JEHCTBUTEIBHOCTH, OHU BO3HHKAIOT Be3/e, INle eCTh
HEOOXOMMOCTh KOJMYECTBEHHOTO (YHCIIOBOr0) OmMHcaHus sBieHUd. Bce muddepenunanbabie
YpaBHEHHSI MOXKHO pa3fenuTh Ha oObikHOBeHHbIE (O/lY), B KOTOpBIE BXOIAT TOJIBKO (QPYHKUUH (U
UX MPOU3BOJHBIE) OT OJHOTO apryMeHTa, U YpaBHEHUs C YacTHBIMU npou3BoaHbME (YPUII), B xo-
TOPBIX BXOJAIINE (YHKIIMU 3aBUCAT OT MHOTUX NepeMeHHbIX. CYyIIECTBYIOT TaK)Ke CTOXaCTHYECKHUE
muddepennmansubie ypaBHenus (CHY), Bkirovaromue ciayyaiiHble mpouecchl. B nmanHoOM Kypce
M3y4aloTCsl JTUHENHBIE UHTErpalIbHbIe ypaBHeHUs1 Ppearonsma u Bonbreppa ¢ pa3nnyHbIMU sSapa-
MU (BBIPOXKJIEHHBIE siIpa, CUMMETpUYHbIE a7pa). OCHOBHBIE Pe3yibTAaThl MOJYUYEHBI JJII CUMMET-
PUUHBIX sJiep U ompenensiorcs Teopemoil I'mnpbepra —IlImunra. OcHOBHOE BHMMaHHUE YAEICHO
HEOJTHOPOJIHBIM MHTErpajbHbIM YpPaBHEHUSIM, JUIsI KOTOPHIX PACCMOTPEHBI J1Ba METOAA PEIIECHUH.
PaccmaTpuBaercs METO pe30IbBEHTBHI.

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:

® U3y4YeHHE UM OBJAJICHUE METOAaMU pelieHus TuddepeHIHaTbHbIX 1 HHTEIPAJIbHBIX 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 -
YEeCKHX OOBEKTOB, KaK YHCIOBbIC U (DYHKIIMOHAJIBHBIE MHOXKECTBA, alreOpandeckue CTPYKTYphI U
ux cBoiicTBa. [IproOpeTeHne HaBBIKOB CaMOCTOSATEIBHOTO M3yudeHHs (DyHIaMEHTaJIbHBIX OCHOB

HAaYKH U UX HpHJ’IO)KGHHfI.

I1. MecTo qucunniaunbl B cTpykTrype OITOIT

JucunmuimHa nudQepeHnraibable ypaBHEHUsT OTHOCUTCS K JTUCIMIUIMHAM 00s3aTeIbHON YacTh
OCHOBHOH npodeccuoHabHOW 00pa3oBaTenbHON NporpaMMbl. OCHOBHBIE TpeOOBaHMS K BXOAHBIM
3HAHMSM CBSI3aHbl CO 3HAHUSMHU U HAaBbIKaMU, BJIaJICHUEM BBIUMCIUTEIbHBIMA METO/IAMHU U ITpHEMa-
MU pellIeHUs CTaHAAaPTHBIX 3aa4, IPHOOPETEHHBIMU IIPU U3YyYSHUH AUCLUUIUINH « MaTeMaTHuecKuit
aHanu3» U «JIuneitHas anreOpa v aHanuTHYeCKas reoMeTpusk». M3ydaemas qucummimHa sBisieTcs
0a30BOM 17151 U3yUEHHsI TAKMX JUCHMIUIMH Kak «MeToibl MaTeMaTuyeckol (pu3Mnkm», a Takxke psaia
JUCIUILINH TeopeTHuuecKoi Gpusuku: «KBaHTOBass MEXaHUKa», « DIEKTPOAUHAMUKAY.

II1. TpeGoBaHus K pe3yjibTaTaM OCBOEHHS TUCUUIJIMHBI (MOXYJIs1)

IlepeyeHb MIAHUPYEMBIX Pe3y/JAbTATOB 00y4eHHS MO AUCHUIINHE, COOTHECEHHBIX ¢ HHIMKA-
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

WNHaukaTopel KOMIIETEH-

bA85051

OIIK 1.1 TIpumensier 6a3oBble 3HaHUA B 001acT (PU3UKH, MaTeMaTH4e-
CKOT'O aHaJIn3a [yl PEIICHUs 3a/1a4 TEOPETUYECKOTO U AKCIIEPUMEHTANb-
HOTO UCCIIEZIOBAaHUH B IPOPECCUOHATIBHOM 1E€ATEIbHOCTH

Pe3ynbTarsl 00yueHus

3HaTh: AITOPUTMBI PEIICHUs] TUIOBBIX 3a7a4, 00JIaCTU U CIOCOOBI MX
IPUMEHEHUSI.

YMeTh: MPUMEHSATh AJITOPUTMBl PELICHUS THUIOBBIX 3a7a4 B COOTBET-
CTBYIOIIUX O0JIACTSX.

Bianers: 6a30BbIMU METOZAMU PEILICHUS TUIIOBBIX 3a7a4.

OIIK 1.2 [Ipumensier 6a30BbIe 3HAHUS B 00JaCTH METO/I0B MaTeMaTHye -
CKOT0 aHaJu3a U MOJAEIMPOBAHUS AJIS PELICHUS NPUKIATHBIX 3a1ad
po(heCCUOHATLHOM e TeIbHOCTH

Pe3ynbrarel oOyueHus

3HaTh: OCHOBHBIC MTOHATHS, (POPMYJIBI, TECOPEMBI.
YMeTh: UCTIOIb30BaTh AICKBATHBIM MAaTEMATUYECKHM anmapar.
BnaneTs: 6a30BBIMU METOIaMH PEIICHUS TUTTOBBIX 3a/1a4.

OIIK 1.3 ITpoBOAUT TEOPETUUECKNE U IKCIIEPUMEHTAIbHBIE UCCIIEI0BA-
HUSL B TPO(ECCHOHATIBHOMN 1eATEIbHOCTH

PesynbraThl 00yueHus

3HaTh: pU3UUECKHe 3aKOHBI, JISXKAIINE B OCHOBE COBPEMEHHBIX METOJ/IOB
HWCCIIETOBAHUHN.

YMeTb: MONb30BaThCs 3HAHUAMH (DPU3MUYECKHX 3aKOHOMEPHOCTEH st
00BSICHEHHS TIOJYYCHHBIX PE3yJIbTATOB.

BJIaIIeTBI pa3HI/I‘{HbIMI/I MeTOAaMU UCCIICAOBAHUS.




IV. Coaepxanue M CTPYKTYpa JUCHHUIINHBI

OO0BeM DUCHMILINHBI COCTABIAET 4 3aUeTHRIX ¢IUHHUIEI, 144 yaca, B TOM 4ucie 87 4acoB KOH-
TaKTHON pabOoTHI.
3aHATHS TPOBOAATCS B OYHOU (popMe OOYyUECHHS C MPUMEHEHHEM JTUCTAHIIMOHHOTO KOHTPOJIS
CaMOCTOSTENbHOM paboThl cTyneHToB uepe3 DUOC dakynpTeTa. DISKTPOHHOM U AUCTAHIITMOHHON

dbopm 00yueHus HE MpeayCMaTpUBaCTCs.

Ha npaktnueckyto noaroToBKy oTBoAUTCS 32 4ac.
PopMa MPOMEKYTOUHON aTTECTALNN: SK3aMEH.

4.1. Conep:kanue AMCUMILIMHBI, CTPYKTYPHPOBaHHOEe IO TeMaM, ¢ YKa3aHMeM BH/0B
y‘leﬁﬂblx 3aHATHH U OTBEACHHOI'0 HA HUX KOJIHNYECTBA aKaAEMHNYIECCKUX YaCcoB

Ne | Paz- | C| Be 4K Bunsl yaeOHOMH paboTHI, DopmeI Te-
m/n | genx | e | er | HUX | BKJIIOYAs CAMOCTOSITEIbHYIO PabOTy 00y4aroIMXCs , PAKTHYE- KyILEro
Jquc- | M | O | [IpaK- CKYIO TIOATOTOBKY U TPYJI0EMKOCTh KOHTPOJIS
uM- | € | ya | Th4e- (B yacax) yCIEeBaeMo-
M- | ¢ | co | ckas CTH;
KonrtaktHas paboTa mpemnogaBatens ¢ o0yyaromu- | CamocTos-
HBI/ | T B noji- ®dopma npo-
MHUCS TeNnbHast .
TEMBbI p To- MEXYTOYHOU
pabota
TOBKa Jlexuuu Cemunapckue | Koncynbranmn aTTecTallN
00y- /mpaKTUYeCcKue (no ceme-
qaro- /mabopaTopHbIe cmpam)
KX~ 3aHATHS
csl
1 1-6 |3 |144 |32 32 32 40 [pakTHue-
cKoe  3aja-
HUE; DK3aMeH
Hroro: 144 |32 32 32 40

4.2 Il;1aH BHeayIMTOPHOM CAMOCTOATEIbHOM Pa00ThI 00y4ar0IMXCsl 110 JMCHUIIIHHE

3a1a4

JCHHBIX TCM

BBIX PELICHUN

Cemectp Haszanne |CamocrosiTenbHas pabora o0ydarommxcs OneHoynoe  cpen- | YueOHO-MeTO-
a3zena CTBO HYeCcKoe
pasaera, Bun camoctos- | Cpoku  BbImodn- | Tpymo- A
TEMBI N obecrieueHne
TENBHOU paboThl | HEHUS €MKCTb
CaMocCTOsI-
(uac.) N
TeIbHOU pabo-
TBI
3 1-6 3ananue B Bune |Ilocme  mpoii- 40 JemoHcTpanus roto- | crounuku u3

OCHOBHOH M
JIOTIOJTHUTEb-
HOH JuTeparty-

pHI
MIPaKTHYECKUX

o TEME

sanstuii; OO0-
pasoBarerb-
HBIE PECYPCHI,
JIO-CTYTIHBIE
[0 JIOTHHY U
apoJIio,
MPe0CTaB-
JIIEMBIM
Hayunoii 6u6-
JINOTEKOU
ury.




4.3. Conep:xxanue y4eOHOro MaTepuasa

IIporpamma kypca JAn¢p¢pepenuuaibabie ypaBHeHUs

Beenenue

[Tonsitust u Tepmunbl Teopun quddepeHnnanbHbeix ypasHenuit (AY). Knaccudukamus Y.

dusnueckue 3amaun, npusoasmue k Y. 3anaga Kowmn u kpaeBas 3anaua. MIHTEerpanpHble Kpu-
Bbie. Jlomanas Ditnepa. ['eomeTrpudeckas HHTEpIpeTaus ypaBHeHuS y'={(X,y).

1. InpdepennnanbHbie ypaBHEHHS NMEPBOTo MOPSiAKA.
Juddepennnanbable ypaBHeHHs 1-ro mopsiika ¢ pa3AeisioluMucs nepeMeHHbMu. [IpocTteiiuie
Y 1-ro nopsaka, cBoAsImKecs K ypaBHEHHUIO € Pa3AeIAIOIMMUCS IIEpeMEeHHbIMU. JINHENHbIE ypaB-
HeHus 1-ro nopsaka. JINHelHbIe OJHOPOJHBIE YPABHEHMS, JIMHEHNHBIE HEOITHOPOIHbBIE YPABHEHUS U
YPaBHEHHUS, IPUBOIALIMECS K HUM. MeTo Bapualiuu NOCTOSIHHOW. YpaBHeHUs bepHynnu u Pukka-
ta. Juddepennuansubie ypaBHeHUS B MONMHBIX nuddepernuanax. J[Ba cmocoda HHTETpUpPOBAHUS
ypaBHEHMI B NOJIHBIX AU depeHnnanax. MaTerpupyemble KoMmOuHaMU. MIHTErpupyomumii MHOXH-
TeJIb MU Teopema OJilliepa O CYNIECTBOBAaHMUA HMHTETPHUPYIOIIETO MHOXKHUTENS. JubdepenimanbHbie
ypaBHEHMsI, 3aJlaHHbIe B HEABHOH (popMe M He pa3pelIeHHble OTHOCUTENIBHO MPOM3BOIHONW. MeToj
BBeJICHUS NTapaMeTpa (0B) JUIsl HHTETPUPOBAHUS YPaBHEHUH, 3aJJaHHBIX B HEABHOU (hopMe. YpaBHe-
Hue Kinepo.
Teopema Ilukapa o cyniecTBOBaHUM U €AMHCTBEHHOCTH pelleHus ypaBHeHus y'=f(x,y).Jloka3arens-
cTBO Teopembl [Tukapa. Metoa mocienoBaTeNbHbIX MpuOImKeHui. [IpuHIMI cxKaThIX oTOOpake-
HUU.

2. IndpepenunajbHbie yPABHEHHS N-T0 MOPSAKA.
JluHeiHbIe OJTHOPO/IHBIE YPABHEHUS N-TO MOPSJIKA C MOCTOSHHBIMU KOd(duIImeHTaMu. XapaKkTepHu-
cThueckoe ypaBHeHHe. OOliee pelieHre ypaBHEHHs B clyyae pa3IMYHbIX U KPaTHBIX KOpHEH Xxa-
PAKTEpUCTUYECKOTO YPAaBHEHHUs. YpaBHEHUs ODMiepa U METOJ UX pelleHusd. JInHeWHbIe OqHOpOA-
HbIE YPaBHEHHs N-TO MOPSAJKA C EpeMEHHBIMU Kod(uirenTamu (00Luii ciryyail) 1 cBolcTBa UX
pemenuii. OneparopHast popma 3anucu: JTuHeiHbIN Tuddepenmanbuplil onepatop. Jluneiinas 3a-
BUCUMOCTH cUcTeMbl ¢pyHKuui. Onpenenutens Bponckoro. Teopema JMHEHHON 3aBUCUMOCTH CH -
creMbl pyHKIMA. Teopema o IMHEHHOW HE3aBUCUMOCTU CHUCTEMBI pelieHui TuHeitHoro auddepeH-
LMaJIbHOTO0 YpaBHEHUS N-ro nopsaaka. yHnaMeHTanpHas cucreMa peuieHuil. TeopemMa o CyIecTBo-
BaHUU U €IMHCTBEHHOCTU pelieHus AudQepeHnnanbHOro ypaBHeHusl n-ro nopsaka (6e3 nokasa-
TesbeTBa). JIMHelHbIe HEOHOPOIHBIE ypaBHEHHs. MeTobl MHTETPUPOBAHUS JTUHEHHBIX HEOHO-
POJHBIX YPaBHEHUH € MOCTOSHHBIMH KO3()PHUIIMEHTaMU: METO/1 HEONPEIeICHHBIX KO3()PUIIMEHTOB;
METO/]] Bapualuy NOCTOAHHBIX. Popmyna OcTporpaackoro-JInyBuiiins U MUHTETpUpOBaHUE ypaBHE-
HUI BTOPOTO MOPSIJIKA.
WuTerpuposanue /Y ¢ nomouisto psioB. YpaBHeHue Diipu u ypaBHeHue beccens. @ynkuun bec-
ces.

3. Cucremsl A pepeHnnaJbLHBIX ypaBHeHHH 1-10 nmopsaka.
Cucremsbl TMHEHHBIX Tu(depeHINaIbHbIX YpaBHEHUN 1-ro mopsiaka. MaTpudHast 3anuch CHCTEMBbI
JY. CpolicTBa pelIeHNni CUCTEMBI JIMHEWHBIX OJHOPOJHBIX ypaBHEHMH 1-ro mopsnka. JInneiHas
3aBHCUMOCTb CUCTEMbI BeKTOp-QyHKumi. [Ipuniun cynepnosunuu. Onpeaenurens BpoHckoro cu-
CTeMbl BeKTOp-QyHKIHIA 1 Teopema 00 onpenenurene Bponckoro. ®@yHaaMeHTallbHas cHCTEMa pe-
nIeHniH. MeTo bl MHTErpUPOBAHUS CHCTEM YPaBHEHUH C MOCTOSIHHBIMU KO3 PHUIIEeHTaMU.

4. KpaeBasi 3a1a4a i1 00bIKHOBeHHBIX JU( (PepeHInaNbHBIX YPAaBHEHUI
KpaeBas 3amaua st 0ObIKHOBEHHOTO U (epeHIMalbHOTO ypaBHEHHUs BTOPOro nopsaka. OyHkK-
st I'puHa kpaeBoi 3amauu. CBoiictBa (yHkimu I'puna. Meron nmoctpoenus QyHkuuu I'puna.
[Tpumep nmoctpoenus. Pemenne HeoqHOpOHOM KpaeBoi 3amaun. lenpTa-gpynknus Jupaka u kpae-
Bas 3a1a4ya. OnpezaeneHue u cBoiicTea aenbTa-pyHkmuu Jupaka.

5. JIlunelinble MHTETpajbHbIe ypaBHeHUs Ppenroiabma u Bonsreppa u ux knaccudukanus. Cps-
3M MEXIY JUHEHHBIMU UHTErpaIbHBIMU U AU epeHInalbHBIMUA YPABHEHUSAMH. DJIEeMEHTHI (PyHK-
[IMOHAJIFHOTO aHaJln3a: CKaJSIpHOE MPOM3BEJECHUE, HOpMAa U METpHKa ompezensieMble B (PyHKIHO-
HaJIbHOM TpocTpaHcTBe. JIMHeHHbIN onepaTop, ASUCTBYIOMUI B ()yHKIIMOHAILHOM IPOCTPAHCTBE.



HopMma omepaTopa, OrpaHH4YeHHOCTh M HENPEPBIBHOCTH omepaTtopa. lIpumep HeorpaHW4eHHOTO
ornepaTopa. JIuneitHbIl nHTETrpasbHbIN oneparop dpearosbMa u ero cOOCTBEHHbIE (PYHKLUU U COO-
CTBeHHbIE 3HaueHus. CuMMeTpHuHbI onepaTop @pearoabma U CBOWCTBA €ro COOCTBEHHBIX (PYHK-
IIUHA 1 COOCTBEHHBIX 3HAYCHUN.

6. Heonnopoansie ypaBHeHUs1 DpeAronbMa ¢ BHIPOXKIECHHBIM SIIPOM U CONPSKEHHOE ypaBHE-
Hue.. CUCTEMBI JIMHEWHBIX anreOpandecKux ypaBHEHUN M UX COBMECTHOCTH (pa3pemmmocTs). Teo-
pembl @penronsma Nel, 2 u 3. PeonpBenTa ypaBHeHuss @penronapma ¢ BBIPOXKAECHHBIM siapoM. Ox-
HOpOJIHbIe ypaBHEHUSI PpearonbmMa ¢ CHMMETPUYHBIM SApoM.. CBOMCTBa COOCTBEHHBIX (PYHKIIUH U
COOCTBEHHBIX 3HaUeHUN cuMMeTpudHoro sapa (Teopemsr). Heognoponnsie ypaBuenuss ®@penrons-
Ma C CUMMETPUYHBIM SIIPOM M CBOMCTBA COOCTBEHHBIX (YHKIMII M COOCTBEHHBIX 3HaueHHi. Pe-
30J1bBEHTa ypaBHeHUs Ppenroapma ¢ MpoU3BOIBHBIM siipoM. Meron urepauuii. [IoBTopHBIE spa.
Pasnosxxenue no cooctBeHHBbIM GyHKIMAM. Teopema ['unb0epra —IlImuara. Teopembr @penroabma
u anprepHatuBa @penronsma. 3anada [ltypma-JInyBriuig kak KpaeBas 3ajada U MHTETPAJIbHBIC
ypaBHeHUs. YpaBHeHHs Bonbreppa. CyliecTBoBaHME M €JUHCTBEHHOCTh pelIeHMs. Pe3onbBeHTa
ypaBHeHus Bonbreppa. UnTerpo-nuddepennmansabie ypaBHeHus. Pu3ndeckre NpuMepsl.

4.3.1. IlepeyeHb CEMUHAPCKHUX, IPAKTHYECKHUX 3AHATHH U JJA0OPaTOPHBIX PadoT

Ne Ne pazgena u HaumenoBanue cemunapos, npakrude- | Tpyno- OneHouHble dopmupyemble
TEMBI TUCLH- CKHUX U JJaDOPaTOPHBIX paboT eM- cpenacTBa KOMITETEHIINU
TUINHBI KOCTh
(gacel)
1 2 3 4 5 6
1 1 Hduddepernnanscapie ypaBHEHUS TIEp- 5 Kommexr 3ama- | OIIK-1
BOTO TIOPSAIKA HUH
2 2 JuddepernnansHpie ypaBHEHUSA N-TO 5 Kommekr 3ama- | OIIK-1
TopsiIKa HUH
3 3 Cucrembl 1u(depeHIIMANBHBIX yPaBHE- KoﬁmﬂeKT sama- | OIIK-1
— 5 HUH
4 4 Kpaepas 3anaua 1 OOBIKHOBEHHBIX 5 Kommnexkr 3aga- | OIIK-1
I pepeHInATFHBIX YPaBHCHUH HUA
5 5 HurerpanbHble ypapHeHus Opearos- 4 3a1aHus OIIK-1
Ma ¢ BBIPOKACHHBIM SIPOM
6 6 HurerpanbHble ypapHeHus Opearois- 4 3a1aHus OIIK-1
Ma ¢ CHMMETPHUYHBIM SJIPOM
7 7 Wnrerpanbablie ypaBHeHust @pearonsb- sanaHus OIK-1
Ma 1 Bonbreppa, penraemble METOI0M 4
PE30JIbBEHTEHI

4.3.2 IlepeueHb TeM (BONMPOCOB), BBIHOCHMBIX Ha CaMOCTOSITeIbHOE M3y4YeHHe CTydeHTAa-
MH B PAMKAaX CAMOCTOAITeIbHOM pPadoThI

Ne Tema Buj camocros- 3aganue Pexomenmyemas - KonnuecTtso va-

HE. TENBHOH PaboThI Teparypa COB

1 nbdepeHIraIL- KontponrHoe 3a- CwM. 1. 8. a) ocHOBHas 10
Anddepenn P Kommekr 3ana- )
HbIE ypaBHECHHS | JaHUC - 1 0) TOMONHUTEIbHAS
TIEPBOTO MOPsIKA JUTEeparypa

2 nddepeHIraib- KonrtponsHoe 3a- Cwm. 1. 8. a) ocHOBHas 10
Anbdepen p Kommiekt 3ama- )
HBIC YpaBHEHHUS Nn- | JaHWe - 1 0) JOTOJIHUTETbHAS
r'0 MOpsIIKa JUTEpaTypa




3 Cuctemsl  mudde- | KonrponsHoe 3a- CwM. 1. 8. a) ocHOBHas 10
Kommexr 3aaa-
pEHLUaTbHBIX JlaHue i 1 0) JOTOJIHUTENbHAS
ypaBHEHHI JuTepaTypa
4 KonTponsHoe 3a- Cwm. 1. 8. a) ocHOBHaA 10
KpaeBrie 3amaun u Kommexr 3ana-
aHue . 1 0) IOTIONHUTEThHAS
¢ysaxmus ['puna HUit
JUTeparypa

KOHTpOHBHBIe 3aaHud, IOMMCHOBAHHBIC B npez[Hz[ymeﬁ Ta6nnue

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

TDC60BaHI/ISI 110 BBIITOJIHCHHUIO AJOMAIIIHECTO 3aJJaHUA

3a/aHue BBINOJIHSETCS B OT/ENbHON TeTpaau (12 unu 24 nucra)

3agaHue JOJKHO OBITh BBITIOJIHEHO MOJHOCTBIO.

Pemenust 3amaq, TOJKHBI OBITH TIOJHBIMH M, TIPU HEOOXOAMMOCTH, TOJDKHBI COJepkKaTh 000CHOBA-
HUS WK nosicHeHus1. O0s13aTeIbHO YKa3bIBaTh YCJIOBHS 3a/1a4 U MOJy4YE€HHBIN OTBET.

3a/aHue OLlEHUBAETCs MO 5 —TH 0albHON CHCTEME.

0 GanioB - 3a7aHuE HE BBINOJHSAIOCH

1 Gayur - 3amaHKe HE BBIIOIHEHO

2 Gayuta - BBINOJIHEHO MOJIOBHUHA 3a/1aHUS

3 Gajuta - BBIMIOJIHEHO Y4 3aaHUA

4 Gayna - Xopollee BhIIIOJTHEHHUE

KomriekTsl 3amannii Mo Kaxxou teme GpopMupyrorcs o coopauky 3amgad OumunmoB A.D. «Coop-
HUK 337124 110 T depeHNaIbHbIM YPABHEHUSIM

4.4 MeToan4yeckue yKa3aHUs M0 OPraHU3AIUN CAMOCTOSITEIbHOI padoThI CTYIEHTOB

Opranu3anusi CaMOCTOSATENIBHOTO YIITyOJI€HHOTO U3Y4YEeHUs AUCHUIUIMHBI OCHOBAHA Ha BHITIOJIHEHUHU
KOMIUIEKTOB KOHTPOJIBHBIX JOMAlIHUX 3a1aHuil (5-7 3aganuii). B nepedyeHb KOHTPOIbHBIX 3aJJaHUM
BKJIIOUYAIOTCS 3aJa4u 110 TEMaM, HE pacCMaTpUBAEMbIM Ha NMPAKTUYECKUX AYJUTOPHBIX 3aHATHSX.
OTO MpeAnonaraeT caMoCTOSATENbHBIN XapakTep padoThl CTyACHTA MO U3YUYEHHUIO PsiAa JUJaKTHYe-
ckux enuHul. [Ipeamnonaraercs, 4To CTYJEHT CAMOCTOATEIBHO U3YUMUT AOIOJHUTENBHBIE MTaparpa-
(Bl IO MPOIIEHHON TEME, UCTIOIb3YI0 OCHOBHYIO U JIONOJHUTENBHYIO JTUTEPATYpy, a 3aT€M PEIIUT
npeiokeHHbIe 3a1aui. OLieHKa CaMOCTOATEIbHOM paboThI CTYAEHTOB MPOBOAMUTCS ITyTEM BBICTaB-
JeHus: 0aJUIOB 1O 5-TH OaTbHON HAKOMHUTENFHOW cucTeMe (0aTbl CyMMHPYIOTCS) 32 BBIITOJTHEHHBIE
KOHTPOJIbHBIE 3aJaHMUS.

4.5. IIlpumepHas TeMAaTHKA KyPCOBBIX padoT (IIPOEKTOB)
VY4eOHbIM IJIaHOM HaIlKMCaHUE KypCOBBIX Pa0OT (IIPOEKTOB) HE MPELYCMOTPEHO.




V. YueOHo-MeTOoAUYecKOe U MHPOPMAITMOHHOE o0ecnedeHne JUCHUIIMHBI (MOAYJIs):

a) CIIMCOK JINTePaTypbl

OCHOBHasI JINTepaTypa

1.

2.

Onwcroasll, JI. 3. luddepennuanbapie ypaBaenus / JI. . Onbcromsil. - 8-¢ u3a. - M.: U3n-Bo
JIKH, 2014. - 309 c. - ISBN 978-5-382-01491-3 (50 3k3.)

Juddepennmanbabie U UHTETpajibHbIC YPAaBHEHHUS, BapUAIIIOHHOE HCUUCIICHHE B MpUMepax U
3anmadax: y4e0. mocobue / A. b. Bacunbesa [u np.]. - 3-e u3a., ucnp. - CII6.: Jlans, 2010. - 429
c. - ISBN 978-5-8114-0988-4 (50 5k3.)

@ununmos, A. @. CoopHuUK 33134 110 U PepeHraIbHpIM ypaBHeHMsM / A. ©. Ouaunmos. -
5-e uzn. - M. : JIu6pokom, 2013. - 237 c. - ISBN 978-5-397-03637-5 (40 »k3.)

JAOMOJIHUTEIbHAS JIUTEepaTypa

[MouTpsarun, JI. C. O6bikHOBeHHBIE quddepenmanbabie ypaBHuenus / JI. C. IlonTpsrun. - 5-e
u3g. - M.: Hayka, 1982. - 331 c. (up A197493; up A199667; np A199675)

Onbcroabll, JI. 3. Bapuanmonnoe ucuucienue / JI. 3. Dnberonsi. - 7- uzg. - M.: U3a-so JIKU,
2008. - 205 c. - ISBN 978-5-382-00639-0 (10 5k3.)

TuxonoB, A. H. YpaBuenus maremarndeckoit ¢pusuku / A.H. Tuxonos, A.A. Camapckuii. - M.:
N3n-o MI'Y, 1999. - 798 c. - ISBN 5211041380 (26 3k3.)

0) nepuoauYecKUe U3TaHUS

- HET

B) CIIMCOK ABTOPCKHUX METOAUYECKUX Pa3padoToK
- HET

r) 6a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE H MIOUCKOBBIE CHCTEMbI
http://library.isu.ru/ - Hayunas 6ubnuorexa UI'Y;
OObpazoBaTenbHbIe pecypchl JOCTYIHBI 1O JoruHy U naposto Hb UT'Y:

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

e http://e.lanbook.com - DbC «U3natenbcTBo «JlaHb;

e http://rucont.ru - OBC «PykoHT» - MeX)oTpacieBas HaydHas OMOIMOTEKa, cojaepIKaIas
OIII/I(l)pOBaHHI)Ie KHUTH, TICPUOANYCCKUC HU3JaHUA W OTACIBHBIC CTATbH IO BCEM OTpPACIsIM
3HaHUH, a TaKXKe ayJIM0-, BUAEO-, MyJIbTUMeIUa cCOQT U MHOTOE APYTOE;

e http://ibooks.ru/ - OBC «AlOyKC»- HHTEPHET PEeCypChl B CBOOOTHOM JOCTYTIC,

VI. MaTtepuajibHO-TeXHUYeCKOe o0ecneyeHrue JUCHUIIMHBI (MOAYJIs):

VYyebHas ayiuTopust 7151 TPOBEACHHUS JICKITMOHHBIX U MPAKTUYECKUX 3aHATUM. [|j1s1 mpoBeneHus

3aHATHH JEKIIMOHHOTO THUIIA B KaueCTBE JEMOHCTPAILMOHHOTO 00OPYAOBAaHUS HCHOJIB3YETCS MEJO-
Bas jjocka. HarnmsaHocTs obecneunBaeTcs myTeM U300paKeHHsT CXeM, AuarpamMm 1 (opMyJ1 ¢ TIOMO-
b0 Mena. Mcnonb3oBanue ri1o0anbHOM KOMIBIOTEPHON CETH MO3BOISIET 00ECTIEUUTh JOCTYITHOCTD
HHTepHEeT-pecypcoB U peajin30BaTh CaMOCTOSTENbHYIO padoTy cTyAeHToB. Ha neknusx MoryT uc-
M0JIb30BATHCS. MYJIBTUMEIUIHbBIE CPEICTBA: IPOEKTOP, IEPEHOCHOM 3KpaH, HOyTOyK. Ha daxymnbre-
T€ UMEETCs] KOMITbIOTEPU3UPOBAHHASI Ay AUTOPHUSL, IIpeIHA3HAYEHHAs! 111 CAMOCTOSITENIbHOM paboThl,
C HEOTpaHWYEHHBIM J0CTyIIOM B IHTEpHeT.

Matepuansl: yaeOHO-METOAMYECKHUE TTOCOOUS, 3aJaHus I ayIUTOPHON M CaMOCTOSITEIb-

HOU pabOTHI CTYIEHTOB.


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

VII. O6pa3oBaTte/ibHbIE TEXHOJOTHUN:

33}13‘II/I H3JI0KCHUA U U3YUYCHHA JUCHUIIIIMHBI PEATTU3YIOTCA B CIICAYIOIIUX (bopMax JCATCIIBHOCTH !

e JICKIIMH, HAIICJICHHBIC HA TMOJTY4YeHHEe HEOOXO0AMMON HH(OpPMAIINH, U €€ UCTIOIB30BaHUE MTPU
pEIIeHNN IPAKTHYECKUX 3aa4;

® TPAaKTUYECKUE 3aHITHsI, HAMPABICHHbIC HAa AKTHBHU3AIUIO MO3HABATEIHHOW NEATEIbHOCTH
CTYJEHTOB U IPUOOpPETEHHSI MU HABBIKOB PELICHHsI MPAKTUYECKUX U POOJIEMHBIX 3a7a4;

® KOHCYJbTALIUU —€KEHEACIBHO JIIsl BCEX JKENAOUINX CTY/ICHTOB;

® CaMOCTOsITeNIbHAsl BHEAyIMTOpHAs paboTa HalpaBiieHa Ha MPHUOOPETEHNUE HABBIKOB CAMOCTO-
ATEJIHHOTO PEIIeHus 3a]1a4 M0 TUCIUIUINHE;

® TEKYIIUH KOHTPOJIb 32 JeSTeIbHOCThIO CTYACHTOB OCYIIECTBISCTCS Ha JIEKIIMOHHBIX U MpaK-
TUYECKHX 3aHATHUSIX B XOJ€ CAMOCTOSATEIHLHOTO PEIICHUS 3a/1a4, B TOM YHCIIE Y IOCKH.

VIII. OneHo4yHbIe MATEPHAJIBI VIS TEKYLIEr0 KOHTPOJISI M IPOMEKYTOYHON aTTeCTalluu
q)OHI[ OICHOYHBIX CPCACTB IMPEACTABIICH B IIPUITIOKCHUH.

8.1. OueHouHbIe CpeaCTBA 111 BXOJIHOTO KOHTPOJISI

OueHouHbIE CPECTBA ISl BXOJHOTO KOHTPOJIS HE UCTIONB3YIOTCS, TaK KaK JUCHUILIMHA COAep-
KUT B OCHOBHOM HOBBIC 3HaHUs. Vcronbp3yeMble e B TUCIHUIUIMHE 3HAHUS M TTPOCTEUIITHE METOIbI
BLI‘{I/ICJICHI/Iﬁ OCBOCHBI CTyIIeHTaMI/I B paMKax aHaHHTHHGCKOfI I‘eOMeTpI/II/I, KOTOpa}I 1/13yqaeTcsI B
MIEPBOM CEMECTpPE HEMOCPEICTBEHHO TEpel M3YUCHUEM JTaHHOW JUCHUIUIMHBL. [loaToMy He pammo-
HaAJIBHO U HET H€06XOI[I/IMOCTI/I, BBIACIIATH y‘-I€6HOC BpeMSI Ha HpOBGI[CHI/Ie BXOJHOT'O KOHTpOJIH .

8.2. OLleHOYHBIE CPENICTBA TEKYLIET0 KOHTPOJIS

OHCHO‘IHBIC CpGIICTBa TCKYH_IGFO KOHTpOJIH )41 KOHTpOJ’ISI CaMOCTOSITeJIBHOfI pa60TbI CTYILCHTOB
dbopmupyroTcs B cOOTBeTCTBUU ¢ [lonokeHrneM o 0aIbHO-PEUTHHTOBOM CHCTEME YHHUBEPCUTETA U
COCTOAT U3 KOHTpOHLHBIX IIMCBbMCHHBIX 3aI[aHI/II>'I, COCTAaBJICHHBIX U3 Ha6op013 3a1a4 U ynpamHeHI/Iﬁ
PEKOMEHJIOBAHHBIX B M. 6.2 OCHOBHOU U JOTOJHHUTEIBHOMN JIUTEPATYPHI.

BapuaHTbhl KOHTPOJIbHBIX 3aJaHUI

BapuanTt Ne 1

1 2¢Y —x)y' =1 146

2 V42 =3y =x2e* 542

3 x2y" —xy'+ y=8x> 593
4 yr—2(1- tg(x2 )y =0, y1 =tg(x) 635

Bapuant Ne 2

1 (1=2xp)y" = y(y—1) 150

2 y'—4y'+8y = Sin(2x) 543

3 x3y” —2xy=6In(x ) 595

4 ®+1)y" -2y —e*y=0, y=e¥-10637

BapuanTt Ne 3
' Yy
Y=
1 3x—y2 149
2 3" +3y" —4y=xe ¥ 541
3 x2y”—6y:8x2 597
4 y"—1g(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" 4+ 4xy' + (4)(,‘2 +2)y=0, y = exz 642

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

2 3y =23+ y=6xe* 545
3 xzy”—3xy'+5y:3x2 596
4 y”—2(1—tg(x2)y:O, y1 =1+ xtg(x) 635

Bapuant Ne 6

1 y=x(y'—xcos(x) 141
2 y"+4y'+4y:xe2x 547
3 xzy”—6y:5x3 597

4 @ +D)y"-2y'—e*y=0, y= 637

e’ +1

Bapuant Ne 7

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

2y —5y = 3x2 548

3 xzy” —2y=Sin(lnx ) 598

4y rdaxy + (4x2 +2)y=0, y= xe® 642

ITpumeuanue: CTyneHT yclelHO Hpoluen o0ydyeHHe B CeMeCTpe M I'OTOB K claue JK3aMeHa,
€CJIM OH 3HAeT M MOHUMAET (POPMYITUPOBKM OCHOBHBIX MOHITUN M ONPEACICHUH, 3HaeT (POopMyIIHn-
POBKHM TEOPEM, YMEET IIPUMEHATH MOHATHS U TEOPEMBI Ul PEILICHUs 3a1a4 U yNpPaKHEHUH, 3HACT
METO/BbI PEIICHMS U YCIICIIHO PEIIaeT 3a1a4d U YIPAKHEHMsI, MOYKET IIPUBECTU IIPUMEPBI, XapaKTe -
PU3YIOLLME OCHOBHBIE ITOHATHUS.

8.3. OueHouHbIe CpeaCTBA 1JI MPOMEKYTOYHOM aTTEeCTaIINH.
dopMa poBeACHUS IPOMEKYTOUHON aTTECTALIMU — HK3aMEH.

IIpuMepHBbIii CIIUCOK BONIPOCOB K IK3aMEHY

Juddepenunanbaple ypaBHEHHs 1-ro mopsiika ¢ pas3aesionMMucs nepeMeHHbIMU. [Ipocreii-
me 1Y 1-ro nopsiaka, CBOAAIIMECS K YPABHEHUIO C PA3IAEISIIOLIMMUCS TEpeMEHHbIMU. JInHelHbIe
OJHOPOJHBIE ypaBHEHHUs. JIMHEHHBIE HEOAHOPOIHBIE YPAaBHEHUS U YPaBHEHUS, NPUBOIALIUECS K
HUM. MeTon Bapuanuu nocTosHHON. YpaBHeHust bepunymiu u Puxkartu. duddepenunanbHbie
ypaBHEHHs B MOJNHBIX Iuddepennmanax. Marerpupyemele komOuHauuu. VHTErpupyommii MHO-
JKUTEIh ¥ TeopeMa Ditliepa o0 CyIIeCTBOBAHUM UHTETpHUpYtomero MHOXKUTeNs. luddepennnansupie
ypaBHEHHMs, 3a/laHHbIE B HEIBHOM (hopMe U He pa3pelIeHHble OTHOCUTEIBHO MPOU3BOAHON. MeTos
BBEJICHUS MapameTpa (OB) JUIsl UHTEIPUPOBAaHUS YpaBHEHUH, 3a/laHHBIX B HeABHOM Qopme. Teope-
ma [lukapa o cyiiecTBOBaHMU U €IMHCTBEHHOCTHU peleHus ypaBHeHus y'=f(X,y). Jloka3arenbcTBo
teopeMsl [Iukapa. Meroa nocnenoBarenbHbIX NpuOIKeHu. [IpuHIMI cKaTHIX 0TOOpaXKEHUH.

JluHeliHble OTHOPOHBIE YPAaBHEHUSI N-TO MOPSAIKA C MOCTOSHHBIMU K03 duumentamu. Xapak-
TepucTUyeckoe ypaBHeHue. OOlee perieHne ypaBHEeHUs B Cllydae pa3InyHbIX U KPaTHBIX KOpHEH
XapaKTEPUCTUUYECKOTO YpaBHEHUs. Y paBHEHHU Dilliepa U METOA UX pelieHus. JInHelHble 0JHOpOI-
HbI€ YpaBHEHUS N-TO MOPSAJIKA C MepeMEeHHbIMU Kod(ddunrenTamu (00Ul ciryyail) U CBOMCTBA UX
pewmennii. OneparopHast ¢popma 3anucH: TuHeHbIN quddepeHnnanbHblii oneparop. JIuneitnas 3a-
BHUCUMOCTH cUcTeMbl QyHKkIMii. Onpenenurens Bporckoro. Teopema nuHetHONW 3aBUCHMOCTH CH -
ctembl pyHkuuid. Teopema 0 TMHEHHON HE3aBUCUMOCTH CHCTEMBI pelieHui TnHeiHoro nuddepeH-
[IMAJBbHOTO ypaBHEHMS N-ro nopsaka. @yHnameHTanpHas cucreMa penieHuil. Teopema o CymecTBo-
BaHUM M €IMHCTBEHHOCTHU peleHus auddepeHInalIbHOoro ypaBHeHus: n-ro nopsjaka (6e3 mokasa-
TenbCcTBa). JIuHEiiHbIe HEOAHOPOJHbIE YpaBHEHHUS. MeTo bl MHTErpUPOBAHUS JTMHEHHBIX HEOHO-
POJHBIX YPaBHEHHUH C MOCTOSHHBIMH KO3((UIIMEHTaMU: METO/1 HEONpeIeIeHHBIX K03(pULIneHTOB;




METO/]] Bapualuy NOoCcTOsAHHBIX. Popmyna OcTporpaackoro-JInyBuwiinsg U UHTETpUpOBaHUE ypaBHE-
HU BTOporo nopsnaka. Marerpuposanue Y ¢ momonipio psaoB. YpaBHeHHE DWpU U ypaBHEHHUE
beccens. @ynkuun beccens. Cucremsl TMHEHHBIX TU(QepeHIMaIbHbIX YpaBHEHHH 1-r0 mopsika.
Marpuunas 3anuck cucteMbl /Y. CBoWCTBa pelICHU CUCTEMBbI JIMHEHHBIX OJHOPOJHBIX ypaBHE-
HUI 1-ro mopsnaka. JIuHeliHas 3aBUCMMOCTb CUCTEMBI BeKTOp-QyHKUuMH. [IpuHIMN cynepno3uium.
Omnpenenurens BpoHckoro cuctemsl BeKTOp-QyHKUIUN U Teopema 00 ompenenurene Bponckoro.
DyHIaMEHTAIbHAS CUCTEMa PELICHUH. MeTobl HHTErPUPOBAHUs CUCTEM YPAaBHEHWM C IOCTOSH-
HbIMU KO3 unmentamu. KpaeBas 3amgada st 0OBIKHOBEHHOTO IuU(dEepeHITHaATBHOTO YPaBHEHUS
BTOpoOro nopsiaka. ®ynkmus I'puna kpaesoit 3agaun. CpoiicTBa GpyHkuun I'puna. Metoa moctpoe-
Hus ¢yHkuun ['puna. [Ipumep noctpoenus. Pernienne HeolHOpoaHON KpaeBoi 3anauu. Jlenbra-
¢yukuus Jupaka u kpaesas 3agaya. OnpeneneHue u cBoUCcTBa aenbTa-pyHkun upaka.

IIpumep mecmosuvix 3a0anuil O1A NPOGEPKU CHOPMUPOCAHHOCIU KOMUEMEH YU, YKA3AHHBIX @bllie n.3:

BOITPOCEI OTBETHI
1 Obuiee penieHne TMHEHHOTO OMHO- | A) B BHJE JIMHEHHON KOMOMHAINHN IBYX JIMHEHHO HE3aBHCUMBIX pelle-
poanoro auddepeHInanbHOro ypas- | HUM

HEHHS MOXKHO 3aIlicaTh B) B BUJIe CyMMBI IByX YaCTHBIX PELICHUI
B) B Buie IMHEHHON KOMOMHAIMM ABYX YACTHBIX PEIICHHUN
2 MeTtoz BapHanny MOCTOSTHHOM A) U1 TMHEHHBIX OTHOPOIHBIX YPaBHEHUH IIEPBOTO TOPSIKA

MOXHO ITPUMEHSATH IS CICTYIOIINX B) s muHEHHBIX HEOTHOPOIHBIX YPaBHEHNUH MIEPBOTO MOPSAKA
mudQepeHInaNbHEIX YpaBHEHUH niep- | B) misa ypaBHenuit bepuymm u Pukkarti

BOTO MOpsAKA:
3 Ecnu 3amava Komu pemieHa, To 370 | A) HalJIeHO eJMHCTBEHHOE peIlleHHe

O3HAYaeT, 4To b) HaliieHo MHOYECTBO peIIeHuit
B) Halinena moyiHas cucTemMa pelnieHui
4 Ecnu nnst ypaBHEHHS TIEPBOTO T10- A) muddepeHnmaabHOe YpaBHEHHE MOXKHO 3aIFICAaTh B BUIE IIEPBOTO
psizKa HaliieH HHTETPUPYIOIUA MHO- | muddepeHnnana, paBHOTO HYJIIO
KHTEIb, TO B) nuddepennpansHoe ypaBHEHHE NMEET AMHCTBEHHOE PEIICHHE

B) muddepenimansHoe ypaBHEHHE UMEET MHOXKECTBO PELICHUH

Pa3zpaborunk:

e
/ / JOLIEHT Kadeapbl TeOpeTuIecKoi Gu3nuku B.A.Kapnakos
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