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ABSTRACT

Bachelor’s degree 11.03.04 “Electronics and Nano-electronics”

Course title: Differential Equations

Base part of Block 1, 4 credits

Instructor: Associate professor, Ph.D. Gudimenko A.l.

Learning outcomes:

GPC-1 - the ability to represent the scientific picture of the world that is ade-
quate to the modern level of knowledge on the basis of knowledge of the main pro-
visions, laws and methods of natural sciences and mathematics.

Course description:

The course based on discipline such as «Differential and Integral Equations and
Variation Calculusy» based on courses «Math», «Logic», «Base of Mathematical anal-
ysis», «Mathematical analysis», «Algebray, «Analytical geometry» of Bachelor's de-
gree studies.

The contents of cover the issues which necessary for further assimilation cycle
of special subjects in theoretical physics and mathematic such as «Electrodynamicsy,
«Material Resistance», «Quantum Mechanics», «Thermodynamics», «Statistical
Physics and Condensed Matter Physics», «Fundamentals of the Theory of Nuclear
Physics and Elementary Particles», «Complex Variable Functions Theory», and many
other disciplines using the mathematical apparatus extensively.

The contents of the course cover the basic methods and structures of theory of
Differential Equations and Variation Calculus

Main course literature:

1. Egorov, A.l. Obyknovennye differencial'nye uravneniya s prilozheniyami [EH-
lektronnyj resurs] : ucheb. posobie / A. I. Egorov. — M. : Fizmatlit, 2007. — 448 s.

ELC «Elanbook.comy:

https://e.lanbook.com/book/59460

2. Egorov, A.l. Klassifikaciya reshenij obyknovennyh differencial’'nyh uravnenij
pervogo poryadka [EHlektronnyj resurs] : ucheb. posobie / A. I. Egorov. — M. : Fizmatlit,
2013. - 108 s.

ELC «Elanbook.comy:

https://e.lanbook.com/book/59690

3. Romanko, V.K. Kurs differencial’'nyh uravnenij i variacionnogo ischisleniya
[EHIektronnyj resurs] : ucheb. posobie / A. I. Egorov. — M. : Izdatel'stvo "Laboratoriya
znanij", 2015. — 347 s.

ELC «Elanbook.comy:

https://e.lanbook.com/book/70785

Form of final control: exam.


https://e.lanbook.com/book/59460
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AHHOTAIMSA

Pa6ouas mporpamma nucruiuinasl «/Juddepenimanbapie ypaBHEHUS) paspa-
0oTaHa 111 CTyJIeHTOB 2 Kypca HanpapieHus 11.03.04 «DnekTpoHHKa U HaHODJICK-
TPOHHUKAa» B COOTBETCTBHUHU C TPEOOBAHUAMU 00pa30BaTEILHOTO CTaHapTa, CAMOCTO-
ATEJIBHO yCTaHaBnIuBaeMoro J[BOY.

Huctunnuna «luddepeHnuanbabie ypaBHEHUS» OTHOCUTCS K paszieny 0aso-
BOIl yacTH y4eOHOTO IJIaHa, MATEMaTUYECKUIl MOIYJIb.

OOmast TpyAOEMKOCTh JMCHMIUIMHBI COCTaBIsieT 4 3a4eTHbIC €IMHUIIBI,
144 yaca. YueOHbIM IJIAHOM MPEAYCMOTPEHBI JIEKIUOHHBIE 3aHATHS (36 4acoB) U
npakTudeckue 3ausaTus (36 yacoB), camocTosiTeabHas padota (72 yaca, B TOM YUCIIE
Ha MOJATOTOBKY K 3K3ameHy 36 uvacoB). JlucuuiummHa peanusyercs B 3 cemecTpe 2
Kypca.

Kypc «Iuddepennnansupie ypaBHEHUs OMUPAETCS HA COACpP)KAHUE TUCIHU-
winH «MareMaTtuyeckuil ananusy», «JIuHeiHas anreOpa U aHATUTHYECKass T€OMET-
pUsD.

ConepxaHue AUCUMILIMHBI OXBaThIBAET KPYr BOMPOCOB, HEOOXOAUMBINA st
JabHEHNIIEro yCBOSHHS LIMKJIA CEUaTbHBIX JUCUUILINH [0 TEOPETUYECKON (PU3HKE
U MaTeMaTHKe, Takux Kak «CrenuanbHble pa3aenbl 31eKTPOJMHAMUKU 1Jis (HOTO-
HUKN», «TeopeTnueckne OCHOBBI JJIEKTPOTEXHUKW», «KBaHTOBass Teopusi TBEPABIX
Tem», «TepMoaguHaMuKa U cTaTucTHUecKas (usnka», «Du3uka KOHIEHCUPOBAHHOTO
COCTOSIHUS», «PH3UKa MOTYIPOBOJIHUKOB U HU3KOPA3MEPHBIX cUCTEM», «KBaHTOBast
Y ONTHYECKas SJIEKTPOHUKA» U PYTUX AUCIUIUIMH, AKTUBHO HCIIONB3YIOIIUX MaTe-
MAaTUYECKUI anmnapar.

B nucnunnuHe paccMOTpeHbl IPeCTaBIeHUs 00 OCHOBHBIX CTPYKTKYpax U Me-
TOAAX TEOPUU OOBIKHOBEHHBIX AU((PepeHlnanbHbIX YPAaBHEHU U BapUallMOHHOTO
VICYUCIICHHUS.

Hean ocBoeHus mucruiuinabl «J{uddepennmanbapie ypaBHEHUSD - POPMUPO-
BaHUE MPEACTABICHUS 00 OCHOBHBIX CTPYKTYpPaxX U METO/IaX TEOPUU OOBIKHOBEHHbIX
muddepeHIMaTbHBIX YPAaBHEHHM, €€ MECTE€ U POJIM B CUCTEME €CTECTBEHHBIX HayK,

dbopmupoBaHue NpPoheCCHOHAIBHBIX KOMIIETEHIIUM, CBSI3aHHBIX C MPUMEHEHHEM



arraparta TCOprUH AJIA PCIICHUA IMIPUKIAAHBIX 3aaa4, pa3BUTHUC JIOTUYCCKOI'O MBIIIJIC-
HHA, ITIOBBIICHUC YPOBHSA MaTEeMaTHYE€CKOMN KYJIbTYPHI.

3agaun:
npUOOpETeHNE YMEHUS WHTErpupoBaTh nuddepeHnanbabple YpaBHCHHS TIep-

BOT'O M BBICIIMX ITOPSJIKOB M CHCTEMBI YPAaBHEHU, periaTh 3a1ady Komy;
npuoOpeTeHre YMEHUS MIOCTAaBICHHYIO 3a/1auy IPEICTaBUTh B BUAe AU depen-
LMAJbHOIO0 YPAaBHEHHUS C HaYaJIbHBIMH YCIOBUSIMU;

npUOOpeTEeHNE YMEHMs MPOBECTU KAYECTBEHHBIN aHAIU3 IMOJYUYEHHBIX pellle-
HUM, pEIIUTh BOMPOC 00 X yCTONYHUBOCTH.

JInst ycnenrHoro u3y4yeHus: AMCHMIUIMHGL «/lnddepeHunanbabie ypaBHEHUS» Y
oOyuaromuxcs JOHKHbBI ObITh CPOPMUPOBAHBI CIEAYIOUINE MTPEIBAPUTENIBHBIE KOM-
NETEHIUU:

BJIa/ICHUEM KYJbTYpPOU MBILUIEHUS, CHOCOOEH K 0000IIEHNIO, aHAIN3Y, BOCIIPH-
SATUI0 MHPOPMAIINH, TOCTAHOBKE eI U BBIOOPY myTeit ee nocTmkeHus (OK-1).

B pe3ynbrare u3ydyeHus JaHHOW AMCLMILUIMHBI y 00ydaromuxcs: (popMupyroTcs

cienyromme oouenpodeccuoHanbHble KOMIETEHIUH (3JIEMEHTHI KOMIIETEHITUH ).

Kon u popmynauposka Iranbl GOPMHPOBAHUSA KOMIIETEHIIMHU
KOMIIETEHIIMH

OIIK-1 OCHOBHBIE TUIIBI U METOJIbI PEIIEHUsT OOBIKHOBEHHBIX

CIIOCOOHOCTH TIpe/I- 3HaeT muddepeHIMaTbHBIX YPaBHEHUI U BapUAIIMOHHBIX

CTaBJISITh aJIEKBATHYIO 3a1ad4.

COBPEMEHHOMY

HCIIOJIb30BATh YKA3aHHBIC METOJAbI UIA PCIICHUSA I[I/I(l)—

YPOBHIO 3HaHWI Hay4- 8
(hepeHIMaTbHBIX YpaBHEHUI U BapUAIIMOHHBIX 3a/1au.

HYI0 KApTUHY MUpPA HA

OCHOBE 3HaHHS OCHOB- Ymeer

HBIX TTOJ0KEHUH, 3aK0-

HOB M METOJOB €CTe- -
CTBEHHBIX HAYK W Ma- Briancer HaBbIKaMU petieHus nuddepeHIanbHbIX ypaBHEHUH
TEMATHKH Y BapUaLMOHHBIX 3a/1a4.

Jlnst hopMHpOBaHUS BBINICYKA3aHHBIX KOMITICTCHIIMA B PaMKax JAWCIUTLUTHHBI
«Iuddepennmanbapie  ypaBHEHUS»  MPUMEHSIOTCS  METOJIBI  aKTUBHOTO  /

WHTEPAKTUBHOTO OOYUECHUS: JICKIUA-KOHCYJIbTAIIMS, JIeKIHsI-0ecea.



|. CTPYKTYPA U COAEPX KAHUE TEOPETUYECKOM YACTH KYPCA

Pazngen |. Auddepenunanbubie GopMbl, ypaBHeHHsI NEPBOro MOPSAKA,
BEKTOPHbIE MoJist M cucteMbl (18 vac.)

Tema 1. Iuddepenunanbubie popmsl (4,5 gac.)

Omnpenenenue nuddepeHuanbHbix  GopM, HUX CBONCTBA W MPUMEPHI
Omnpenenenre u cBOMCTBA anredpsl AU depeHnanbHbIX GopM. 3aMeHa KOOPIUHAT
B auddepenunanbHoi popme. MurerpupoBanne ¢opM. TouHble U 3aMKHYTHIE
dopmbel. Teopema dDpobenmyca. ['eomerpuueckuii cmbici 1-hopmbl. YpaBHEHHS
Makcgenna. Onepatop Xoxa.

Tema 2. YpaBHeHust nepBoro nopsiaka (5,5 gac.)

VYpaBHeHue nepBoOro nopsijika kak AuddepeHuaibHas cucremMa. Y paBHEHUS B
muddepennanax. YpaBHEHHS B MOJNHBIX auddepeHIanax. YpaBHEHUS C
pazzensomuMAc  nepeMeHHbIMU.  OJHOpOJHBIE  ypaBHEHUs. Y pPaBHEHMS,
OpUBOJAIIMECS K OAHOPOAHBIM. Meron mnapamerpuszauuu. OcoOble pelieHusl.
JInHenHble ypaBHEHUS.

Tema 3. BexTopHble moJisi 1 moToku (3,5 yac.)

KacarenbHblii Bextop. KacarenbHoe paccinoenue. BekropHble mosis. 3aMeHa
KoopauHat. IHTerpanbHbie KpuBbie. Teopema 0 CylniecCTBOBaHUU U €IMHCTBEHHOCTH.
OcoOble ToukH BEKTOPHOTO 1oJisl. [I0TOK BEKTOPHOTO 1MOJIsl, CBOMCTBA MOTOKA.

Tema 4. JIuHeiiHble BeKTOPHBbIE NOJIA U cUCTeMBI (4,5 Yac.)

OnpeneneHue W CBOMCTBA JMHEHWHBIX BEKTOPHBIX MOJIed W cucteM. lIpumep
pemieHus JUHEHOW cuctembl. OOlIee pelieHre B ciaydae, Korga cOOCTBEHHbIE
BEKTOpBI 00pa3yroT 0a3uc. Beiaenenne NeicTBUTENBHBIX pelieHnii. Teopema 0
»)opJaHoBoM Oazuce. JKopmanoBa HopmaibHas (opma matpuilsl. OOIiee peiieHue
JIMHENHOU cucTeMbl. MaTpu4Has 3KCIIOHEHTA, €€ CBOMCTBA.

Paznen Il. IlpousBognasi JIlu, JuHeiiHble ypaBHeHHs, BapUAIlMOHHbIE
MeToabl (18 vac.)

Tema 1. IlpousBognasi Jiu u eé npusioxkenus (3 yac.)

[IpousBognass Jlu ¢ynknuu. HWHaynupoBaHnHoe oToOpakeHHe (OpM.
[TpousBoanas Jlu ¢opmel. @opmyna JlnyBwiiss. CUMMETpUU U MHTETPUPOBAHUE
YPaBHEHUM.

Tema 2. JIuneiinbie ypaBHeHus (5 yac.)

VYpaBHeHUs ¢ TOCTOSSHHBIMU KO3 duimenTamu. OnepaTopHOE MPEACTABICHHUE.
ConyTCcTByIOIIMKA  METOJ  HMHTErpupoBaHusi. HHTErpupoBaHHE  OJHOPOIHOIO
ypaBHeHMs. IHTErpupoBaHre HEOJHOPOJHOIO YPAaBHEHHUS C MPAaBOM YACThIO —
KBa3MMHOTOUYJICHOM.

Tema 3. Bapuaumonnoe ncuunciaenue (10 gac.)

Bapuanuonnas 3amaua. Bapuanuonnas npousBogHasi. Heooxogumoe ycioBue
skctpemyma. Omnepatop Oinepa. YpaBHeHus Ounepa—Jlarpanxka. VY CIIOBHbBIN
KCTpeMyM. ['aMHIIbTOHOBAa CHCTEMA ypaBHEHUW. BapualmoOHHbIE CHUMMETPHH U
3aKOHBI coxpaHenus. [Iponomkenue BekTopHoro noiig. Teopema Dmmbl Hétep.



1. CTPYKTYPA U COJAEPKAHUE NPAKTUYECKOM YACTH
KYPCA

IIpakTuyeckue 3anaTus (36 yac.)

Paznen |. Auddepenunanbubie GopMbl, YypaBHEHHsI NMEPBOro MOPsSaAKa,
BeKTOPHBbIE M0JIsI U cucTeMbl (18 yac.)
3ansartue 1-4. IndPepenuunanbubie popmbi (4 yac.)
1. Anrebpa nuddepeHnnaIbHBIX HOPM.
2. 3ameHa koopauHaT B AuddepeHnuaibsHou Gpopme.
3. AuddepenuupoBanue hopm. Murerpupoanue Gopm.
4, Tounble U 3aMKHYTbIE (DOPMBI.
5. Teopema @pobenunyca. I'eomerprueckuii cmpici 1-GopMsl.
6. YpaBuenus Makcpemia. Oneparop XomKka.
3ansiTue 5-8. YpaBHeHus nepBOro nopsiaka (4 gac.)
1. YpaBHeHue nepBoro nopsaka kak AuddepeHuuanbHas CucTeMa.
2. YpaBHeHus B quddepeHnnanax. Y paBHEHHS B MONHBIX AU depeHinanax.
3. YpaBHEHUS C pa3esIONIMMHCS TEPEMEHHBIMHU.
4. OnHOpOJHBIE YpaBHEHUS. YpaBHEHUS, MNPUBOJALIUMECS K OJHOPOJHBIM
YPaBHEHUSIM.
5. Meton napametpusanuu. OcoOble perieHus.
6. JIuneitnpie ypaBHeHUs. Y paBHeHue bepHym.
7. HekoTopble mpuEMBI MOHUKEHUS TTOPSJIKA.
3ansaTue 9-13. BekTopHble moJisi M NoTokHu (6 yac.)
. KacarenbHb1l1 BEKTOP.
. KacarenbHoe paccnoenue.
. BextopHsbie moi.
. 3aMeHa KOOpJWHAT.
. IHTETpanpHbIE KpUBBIE.
. TeopeMa 0 CylieCTBOBaHUU U €JUHCTBEHHOCTH.
. OcoOble TOYKH BEKTOPHOTO OIS,
. IToTok BektopHOro noiusi. CBoicTBa MOTOKA.
3ansaTue 14-18. JIuHeiliHble BeKTOPHBIE MOJISA M cUCTeMBbI (4 yac.)
. Pa3bop omnpenenenuii.
. [Ipumep pemieHust TMHEUHON CUCTEMBI.
. Obmiee perieHne B cirydae, KOrjja COOCTBEHHBIC BEKTOPHI 00pa3yroT Oa3uc.
. Beigenienue 1eMCTBUTENbHBIX PEIICHUM.
. Teopema o >xopranoBom Oa3zuce.
. KopnanoBa HopmanbHas GpopMa MaTPHIIBI.
. O0G1ee perieHne TMHEHHON CUCTEMBI.
. MaTtpuyHas 3KCIIOHEHTA.
. CBoOMCTBa MAaTPUYHOW SKCIIOHEHTHI. BBIUMCIEHNE MATPUYHON SKCTIOHEHTHI.
JIBymepHas JIMHEHHAs CUCTEMA.

coNO O~ WDN R
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Paznen Il. IlpousBoanasi Jlu, JuHeiiHble ypaBHeHHUsl, BApUMALIMOHHbIE
meToabl (18 yac.)
3ansaTue 1-4. [IpousBognas Jlu n eé npuinoxenus (4 yac.)
1. ITpousBoanas JIu GpyHKIHU.
2. UagynupoBanHoe 0TOOpaXkeHue GopMm.
3. IlpousBoanas Jlu hopmsl.
4. ®opmyna JInyBHUILIA.
5. CuMMeTpHH U UHTETPUPOBAHNE YPAaBHEHUI MEPBOro MOPSAKA.
3ansitue 5-9. Jluneiinbie ypaBuenus (6 yac.)
1. YpaBHeHUs C TOCTOSHHBIMU KO OUIIMEHTAMH.
2. OnepaTopHOe MpeCTaBICHUE.
3. ComnyTCTBYIONIMI METOJT UHTETPUPOBAHUS.
4. InterpupoBaHue OJHOPOJIHOTO YPABHEHUS.
5. HHrerpupoBaHve HEOJHOPOAHOTO YpPAaBHEHHsS C TIPaBOM YaCThIO —
KBa3UMHOTOYJIEHOM.
3ausitue 10-18. Bapnanuonnoe ucuucienue (8 yac.)
. Bapnanmonnas 3agada. [Ipumeps! BapralimoOHHBIX 3a4a4.
. Bapnannonnas npon3BoiHasl.
. HeoOxonnmoe yciioBue 3kcTpeMyma.
. Oneparop Diinepa.
. YpaBHeHnus OJitnepa—Jlarpanxa.
. Y CIIOBHBIN DKCTPEMYM.
. [aMunpTOHOBA cHCTEMa YpPaBHEHUN.
. BapraiinonHbpie CHMMETPUH U 3aKOHBI COXPAHEHUSI.
. ITpotoJKeHrEe BEKTOPHOTO TOJIA.
10. Teopema Ommb1 HéTep.

©Ooo~NoO Uk~ WNPE

I1l. YYEBHO-METOIAMYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHON PABOThI OBYYAIOIIUXCSI

VYuebHo-MeToanueckoe o0ecrneueHrne caMoCTOATEbHOM pabO0Thl 00YUYaIOIIUXCS
no auctmiuinHe «Jnddepennmanbapie ypaBHeHUS» peAcTaBiieHo B [Ipunoxenun 1
U BKJIIOYAET B ceOsl:

e TUIAH-TPAa(UK BBHITIOJHEHUS CAMOCTOSATEIBHON pa0OTHI IO AUCIUILINHE, B TOM
YHCIIe IPUMEPHBIC HOPMbI BPEMEHH Ha BBITIOJIHEHHE 110 KAXKIOMY 33JIaHUIO;

e XapaKTePUCTHKA 3aJaHWid JUIsI CaMOCTOSATEIHHOW pPabOTHI CTYJIECHTOB H
METOAMYECKUE PEKOMEH/IAINH 110 X BBITOJHCHHIO;

e TpeOOBaHUS K  TMPEACTABJICHUIO W OPOPMIICHHIO  PE3YJIbTAaTOB
CaMOCTOATENbHON pabOThI;

e KPUTCPHUHU OIICHKH BBIITOJIHEHHUS CAMOCTOSITEIILHON PaOOTHI.

IV. KOHTPOJIb JOCTUXXEHUS LIEJENA KYPCA



Ne | Konrtponupyemslie

Konxe! u sramsl

OneHouHble CpeacTBa

/i pas3zeibl / TeMBbI (hopMupoBaHHUs TEKYIIH KOHTPOJIb IIPOMEKYTOUHAs
TV CLIUATUTHHBI KOMITETSHITHA aTTecTanus
1 OIIK-1 | 3Haer Yerusii onpoc (YO-1) | Bompocs! k
Paznen |.
yMeeT Belnosnenue nHaIuBKay-| SK3aMeHy 3
HAuddepentmansHbl Bancer | AMBHBIX 3ajaHuil 1-4 cemectpa Ne 1-21
e popMBI, (ITP-11)PacuérHo-Tpa-
YpaBHEHUS IEPBOTO (uueckas pabora 1 (IIP-
MOpsIKa, BEKTOPHbIE 12)
e KontponbHas padota 1
(TTP-2)
2 OIIK-1 | 3Haer PacuérHo-rpaduueckas | Borpocs k
Paznen Il.
pabora 2 (TIP-12) JK3aMeHy 3
HpOI/I?BOI[HaSI JIn, yMeeT Brimonnenue HHAMBUTY- cemectpa Ne 1-62
JUHEHHbIE YpaBHe- Brajeer | AIbHBIX 3a1aHUH 5-8
HUs1, BApUALIHOHHBIE (ITP-1T)PacuérHo-Tpa-
METO/IbI (uueckas padota 2 (ITP-
12)
KontponbHas padota 2
(TTP-2)

Tumnossie KOHTPOJIBHBIC 3addaHNA, MCTOAUYCCKUC MATCPHUAJIbI, OIIPCACIIAIOIINC

MPOIIEAYPHI OIICHUBAHUS 3HAHWUW, YMEHHI U HABBIKOB U (WJIM) OMBITA ACSITEILHOCTH,

a TaKXKe KPUTEPUHM M TMOKa3aTesM, HEOOXOAMMBIC IJisi OIEHKU 3HAHWM, YMEHUH,

HABBIKOB U XapaKTEpPHU3YIOIIUe 3Tambl (OPMUPOBAHUS KOMIETEHIMN B MpOIlECcCe

OCBOEHHS 00pa30BaTEIbHON MPOrPaMMBI, MpeicTaBieHbl B [Ipuioxenun 2.

V. CHUCOK YYEBHOM JIUTEPATYPbHI U TH®OPMAIMOHHO-
METOINYECKOE OBECIIEYEHUE JUCHUIIJINHBI

1. EropoB, A.l1. O0ObikHOBeHHbIE AU depeHInaIbHble YPaBHEHUS C MPUIIOKEHU-
AMH [DNEeKTpOHHBIN pecypc] : yueb. mocodue / A. U. Eropos. — M. : ®usmatiut, 2007.
— 448 c. ObC «Elanbook.com»:

OcHoBHas auTEeparypa
(newammvle u snexmponHvle U30aHUs)

https://e.lanbook.com/book/59460

2. Eropos, A.1. Knaccudukarus pemennii 00bIKHOBEHHBIX AU depeHIMATbHBIX
ypaBHEHUH MEPBOTO MOpPsAKA [ DIEeKTpOHHBIN pecypc] : yueb. mocodue / A. U. Eropos.
— M. : ®usmariut, 2013. — 108 ¢. 9BC «Elanbook.com»:

https://e.lanbook.com/book/59690



https://e.lanbook.com/book/59460
https://e.lanbook.com/book/59690

3. Pomanko, B.K. Kypc nuddepennuanbHbix ypaBHEHHH U BAPHAIIMOHHOTO UCYHC-
JeHus [DNeKTpOHHBIN pecypc] : yuebd. mocobue / A. U. Eropos. — M. : 3xgarenscTBO
"JlabopaTtopus 3Hanuit", 2015. — 347 c. ObC «Elanbook.comy:

https://e.lanbook.com/book/70785

JlonoiHMTE IbHAA JTUTEPATypa
(neuammvie u snexmporHHbie U30aHUs)

1. ®enoprok, M.B. OObikHOBeHHBIC AuddepeHmaibabie ypaBHeHus [Tekcr] :
yaebHoe nmocobue / M. B. denoprok. — M. : Hayka, 1985. — 448 c.

OK Hb JIBDYVY:

https://lib.dvfu.ru:8443/lib/item?id=chamo:246217

2. Apnonsa, B.U. 'eomeTprudeckue METObI B TEOPUU OOBIKHOBEHHBIX MU depeH-
[UAJIbHBIX YpaBHEHUH [ DIIEKTPOHHBIN pecypc] : yued. mocodue / B. . Apnonsa. — M. :
MIIHMO, 2012. — 384 c.

OBbC «Elanbook.comy:

https://e.lanbook.com/book/56388

3. Apuonba, B.M. O6bikHOBeHHBIE MU PepeHIIMabHbIE YpaBHEHUS [DIEKTPOH-
HBIM pecypce] : yue6. / B. M. Apnonsa. — M. : MITHMO, 2012. — 341 c.

9bC «FElanbook.comy:

https://e.lanbook.com/book/56392

4. ®ununmnos, A.®. CoopHuk 3a1a4 1o auddepeHnnanbHbiM ypaBHeHHIM [TekcT]
: yaebHoe nocobue /1 By30B / A. @. Gununmos. — M. : Hayka, 1992. — 128 c.

OK Hb JIBDYVY:

https://lib.dvfu.ru:8443/lib/item?id=chamo:37693

VI.METOANYECKHUE YKA3ZAHUSA 1O OCBOEHHUIO JUCHUIIJINHBI

B pamkax naHHOW AUCHUIUIMHBI MPETyCMOTPEHO 54 4acOB CaMOCTOSITEIbHON
paboThI, KOTOpasi HeOOXoAMMa MPHU MPOpPabOTKEe MaTepuana JEKIWU, BBHITTOJIHEHUN
WHIUBUYAIbHBIX 3aJIaHUid, O(POPMIICHUU pacu€THO-rpaduyecKoil paboThl, MOJATr0-
TOBKE K KOHTPOJBHBIM paboTaM, HK3aMEHY.

B camoctosTenbayto paboty no nucuuruinHe «JluddepeHmnuanbasie ypaBHe-
HUSD» BKIIFOUCHBI CIICTYIOIINE BUBI JEATETHHOCTH:

B nporiecce u3yueHns AUCIUIUIMHBI CTYJCHT JIOJDKEH PEIIUTh BCE WHIUBUIYaITh-

HBIC IOMAIITHUE 33J[aHUS B CEMECTPE; HAIMUCATh 2 KOHTPOJIBHBIX paOOTHI, ITOCIIE ITOTO I0-
Jy4aeT JOIMYCK K cjaue TEOPETUIECKON YacTu sk3aMeHa. OlleHMBaHuE UIET 1o OabHO-
PEUTHUHIOBOM CHCTEME.
JI71s1 yCrienrHoro OCBOCHHMSI pacCMaTpUBaeMON JUCITUTUTHHBI HEOOXOIMMO:
- TIOCEIIECHUE JIEKIIUOHHBIX Y MPAKTUYECKUX 3aHATHH;
- BEJICHUE KOHCIICKTA JICKIINN Y MPAKTUYECCKUX 3aHSATHUH;
- CBOEBPEMEHHOE PEIIEHUE UHAMBUAYAIbHBIX JOMAIIHUX 3a/IaHUM;


https://e.lanbook.com/book/70785
https://lib.dvfu.ru:8443/lib/item?id=chamo:246217
https://e.lanbook.com/book/56388
https://e.lanbook.com/book/56392
https://lib.dvfu.ru:8443/lib/item?id=chamo:37693

- IOCELICHUE KOHCYJIbTALUH, B CITy4ae KaKUX-I1M00 COMHEHUI B 3HAHUU TEKYILETO
MaTepuana;

- IIPY MOATOTOBKE K MPAKTUYECKUM 3aHSITUAMH HEOOXOAUMO YUTATh JICKITHOHHBIN
MaTepuall, IepecMaTpruBaTh NPAKTUUECKUE 3aHATHS.

CryneHTy cienyeT TUIAaTEeNbHO MJIaHUPOBaTh U OPraHU30BBIBATH BPEMS, HEOO-
XOJIUMOE Ul U3y4YECHUS JUCHMIUIMHBL. HenomycTuMo OTKIIaAbIBaTh O3HAKOMIICHHUE C
TEOPETUYECKON YaCThIO U BBIIIOIHEHNE UHANBUYAIbHbIX 3aJaHU U pacu€THO-Tpa-
(¢uyeckux padoT, MOCKOJIbKY 3TO HEMUHYEMO MTPUBEAET K CHUKEHUIO KaueCTBa OCBO-
eHus: Matepuana. Bce Buabl pabOT 1O TUCHUILUIMHE PEKOMEHAYETCS BBITOIHATH IO
KAJICHIAPHOMY IUJIaHy, IPUBEAECHHOMY B ITPUJIOKEHUH 1.

VIl.  MATEPHAJBHO-TEXHUYECKOE OBECIEYEHHUE
TV CHUTLIAHBI

I[JIH OCYHICCTBIICHUA O6paSOBaTeJII>HOFO Imponecca 1o AUCIHUIIINHC «I[I/I(b(be-
PCHOUAJIBHBIC YPABHCHU ) H€O6XOI[I/IM3 ayauTopusda, 10CKaA.
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IInan-rpa¢guk BHINOJHEHHUA CAMOCTOATEIbHON PadoThl MO IMCUMIINHE

Ne Jara/cpoxn | Bug camocrositenbHoi padorsl | Ilpumep- dDopMa KOHTPOJIA
/i BBIIOJIHE- HbIE
HHS1, HeJleJIs HOPMBI
BpEeMEHH
HA BBIINOJI-
HEHHe, yac
3 cemecTp
1 BeinosnHenue MHIMBHAYaIbHBIX 3amuTa HHAHBUY-
1-3 3aJaHnH 6 aJIbHBIX 3a1aHuii 1
(YO-1)
2 BoinonHenue MHIMBUYadIbHBIX 3ampTa HHANBULY-
4-6 3a/aHuH 6 QIBHBIX 3a/IaHUH 2
(YO-1)
3 BrinosnHenue MHIMBUYaIbHBIX 3aIuTa HHAHBUIY-
7-11 3aaHnH 6 AJIbHBIX 3a0aHUI
(YO-1)
4 BoinonHenue MHIMBUYadIbHBIX 3amuTa HHNBHLY-
12-16 3aJaHHUH 6 AIBLHBIX 3aJaHUA
(YO-1)
5 Bemonnenune pacuérHo-rpapu- 3ammura PP 1 (YO-
17 4ecKoli paboThI 6 1)
6 N3y4eHue n1eKIMOHHOIO MaTepu- KonTtponbHast paGota)
18 aJia, MoAIr0TOBKA K TEKYIIEMY 6 1 (TIK-2)
KOHTPOJIIO
7 18 Iloaroroska K 5K3aMeHy 36 3K3aMeH

XapakTepucTHKA 3aJaHUM VISl CAMOCTOSATEIbHON Pad0oThl 00y4al0LIMXCH U Me-
TOAMYECKHE PEKOMEHIALMHU 110 UX BbINOJIHEHUIO

B pamkax maHHOW AUCIUIUIMHBI MPETyCMOTPEHO 36 9acOB CaMOCTOSTEIBHOMN
paboThI, KOTOpasi HeOOXoAMMa MPU MPOPabOTKEe MaTepuana JCKIIWU, BBHITTOJHCHUN
WHUBUYAIbHBIX 3aJlaHuid, 0POPMIICHUU pacy€THO-rpadudecKoil paboThl, MOATO-
TOBKE K KOHTPOJBHBIM paboTam, 3a4€Ty, SK3aMEHY.

B camoctositenbayto paboty no nuctnurmuinHe «Jluddepennuanpapie ypaBHe-
HUSD» BKIIFOUCHBI CIICTYIOITNE BUBI JEATETHHOCTH:

— TIOWCK WH(GOPMAITIH TI0 TEMaM JIsl CAMOCTOSTEIILHOTO U3YUCHHUSI;

— pa300p TEOPETUIECKUX ACTICKTOB MIPAKTUIECKUX padoT;

— TIOJITOTOBKA K TEKYIIEMY M IMPOMEKYTOYHOMY KOHTPOJIIO.

J11st 3aKpeTUIeHUS HABBIKOB M 3HAHWH CTYACHTA, MTOJYYCHHBIX Ha MPAKTHYECKHUX
W JICKIIMOHHBIX 3aHATHSAX, CTYJICHTY B TEUCHHUE Kypca BBIIAOTCS WHINBUIYATbHBIC
3alaHus U pacdyETHo-rpaduieckue padboThl. J[1s BBINOJHEHWS WHIWBHIYATbHBIX



3aJlaHui U pacu€THO-TpaduyecKux padoT HEOOXOAMMO UCIOIb30BaTh BCE MOTYUYEH-
HbIE€ 3HAHUS U YMEHMUS.

CryzneHTy cienyeT TIIATEIbHO MIAaHUPOBaTh U OPTaHU30BBIBaTh BPEMs, HEOO-
XOJIMMOE I U3yYEHHUs TUCUUIUTMHBL. HenonycTuMo OTKIIaapIBaTh O3HAKOMIIEHHUE C
TEOPETHUYECKON YaCThIO U BBIIIOJIHEHHE UHANBUAYAJIbHBIX 33JaHUI U pacy€THO-Tpa-
¢dudeckux paboT, MOCKOJIBbKY 3TO HEMUHYEMO MPUBEIET K CHIPKEHUIO KaueCTBa OCBO-
eHust Matepuana. Bce Buabl pabOT 1O TUCHUIUIMHE PEKOMEHAYETCS BBITOIHATH IO
KJICHIAPHOMY IUIaHY .

[IpuBeneHHBIE HU)KE KOMIUIEKTHI BAPUAHTOB 3a/]1a4 i1 CAMOCTOSITEIILHOTO pe-
HIEHUS OXBAaTBhIBAIOT BCE pa3lieiibl Kypca. [[s yCIEeIHOro BBINOJHECHUS 3aJaHul
HE00XO0MMO U3YYUTh COOTBETCTBYIOIIME MAaTEPHAIIbI JIEKIIMOHHOTO Kypca U MaTepu-
aJbl MPAKTUYECKUX 3aHATUM.

TpeGoBanus K npeacTaBjIeHUI0 U 0()OPMJICHUIO Pe3YJIbTATOB CAMOCTOSATE/b-
HOI1 padoThI

Cpoxu BbLAauu UHAMBUYaIbHBIX 3a1anuil (M1/13) npuBs3bIBatOTCS KO BpEMEHU
M3Y4YEHHS COOTBETCTBYIOIIETO MaTEPHUaa Ha JEKIUAX U MPAKTUYECKUX 3aHATHUAX. Pe-
IIEHUS TUIIOBBIX 3a1a4 W YIPAXXHECHUM PACCMATPHUBAIOTCS HA NMPAKTUYECKHUX 3aHS-
TusAx. 3ammra I3 cocTOUT B TPOBEPKE CAMOCTOSATENBHOCTH pemeHns 3a1a4. C aTon
LEbI0 IIPEIaracTcsl pemnTh 1-3 TUIIOBBIE 3aaud paBHOCUIbHBIE 3amadam M3
U/ OOBSICHUTD CTIOCO0, METOJI, IPUEM U T.[., UCTIOIb30BAHHBIN JJIs1 PEILIEHUS Ka-

KOM-TTM00 M3 3a7a4, BBIITOJIHUTD JOMOJHUTEIbHBIC 3aJJaHUs B paMKaX IMPeJCTaBIICH-
Horo UJI3.

IIpumep uHAMBUAYAJIBHBIX 3a1aHuil 1

1. Berauciuts popmy 00béMa dXAdY B MONSAPHBIX KOOPAWHATAX, & 3aTEM — UH-
terpan Jdxdy/V(x? + y?) o kpyry pammyca R ¢ LeHTpPOM B Hadyaste KOOPIHHAT.

2. Tlepeiitu k cepuueckum KoopauHataMm B (popme paboThI JIEKTPUIECKOTO
TI0JIS TOYCYHOTO 3aps/ia U K IMIIMHAPUICCKUM — B (DOpPME MMOTOKA MAarHUTHOTO TIOJIS
IBWDKYILErocs 3apsjaa. B mocienHem cirydae och MUITUHIPHYECKON CUCTEMBI KOOPAH-
HAT HAMPaBUTH BIOJb IBIKSHUS 3apsia.

3. B npocrpancte R® umeercs koopaunarueii 6asuc 2-gopm: dxAdy, dyAdz,
dzAdx. Pa3maras mosie ToueqHOro 3apsja 1o 3romy 0asucy, noiaydaem E = (xdyAdz +
ydzAdx + zdxAdy)/r3. Beruuciuts dE.

4. Beraucnuth uHTErpas ot 1-opmel o = XdX + ydy mo monyokpyKHOCTH
X=rcose,y=rsing, 0<¢p<m.

5. [IpoBeputh, uTo hopma pabOThI MPOBOHUKA C TOKOM 3aMKHyTa. Cieayer jau
OTCIOZIa €€ TOYHOCTE?

6. [IpoBepuTh 3aMKHYTOCTh (POPMBI M HANTH €€ MOTEHIMAT:

a. 2xydx + (X2 — y?)dy; 0. eVdx — (2y + xeV)dy;

B. ydXx — (2ylny — x)dy; r. (2 — 9xy?)xdx + (4y? — 6x3)ydy;

x. (y/x)dx + (y3 + Inx)dy; e. (2x3 — xy?)dx + (2y3 — x2y)dy.



IIpumep MHAUBUAYAIBHBIX 3aJaHUH 2

1. Pemmnts cuctemy JimHeliHOTrO MasTHHKa: dx/dt =y, dy/dt = -X.
2. Pemute ypaBHeHHS:

a. (X +y)dx + (x—y)dy =0; 0. y = siny;

B. (tgx + tgy)dx + xdy/cos?y = 0; r. 2x%yy + y* = 4x5;

Xy +y—e =0; e.y=xy—y*

8.3 —y+x=0; K. J+y+y2=0.

3. OnpenenuTh TUN YPABHEHUS:

a. yetgx +y = 2; 6. ydx + (V(x2 + y2) —x)dy = 0;
B.3y°—xy+1=0; r. Xy = xV(y — x2) + 2y;

;Y =Xy — e. 4y — yctgx = y>e®o;

&. (xye¥ + y?)dx = x2eVdy; K. (2x — 1 —y/x¥)dx — (2y — 1/x)dy = 0;
3. (X2 + y2)yy + (X% —y)x = 0; u. y + tgy = x/cosy.

IIpuMep MHAUBUAYAJIBHBIX 3aJaHUM 3

1. TlocTpouTh KacaTeabHbIE BEKTOpa K mapadoie Yy = X2,

2. 3anucath B NOJIIPHBIX KOOPAMHATAX IoJie U = YOy + XOy.

3. BBIYMCINTE IOTOK ¥ IPOBEPHUTH €I0 CBOKWCTBA IS MO U = X2,

4. BpuucauTh MOTOK MOJsi U = Oy (TpyIma CIABUTOB IJIOCKOCTH) U U = aXox +
bydy, a, b € R (rpymnmna pacTspkeHHid TUIOCKOCTH).

IIpuMep MHAMBUAYAJIBLHBIX 3a1aHUi 4
1. IIpuBecTH K KOpIaHOBON HOPMaJIBLHOU (popMe MaTPHUILY

A:[_’*l g]

2. BBIYucauTh K0pJaHOBBI 1IETIOYKH N-MEPHOTO JKOpAaHOBa OJI0Ka.
3. BeunciuTh KOpAAHOBBI HENOYKN MATPHULIBL:

A 1 0
A={0 A4 0.

0 0 2
4. Haiitu o611ee KOMIUIEKCHOE U 0011ee JeHCTBUTEILHOE PEIICHUE CUCTEMBI:
a.x =5X+2y+ 2z, y=X+0y+ 2z, z=-5X—1y -3z
0. Xx=X+Y, y=-X+1, Z=-X—Y+ 2z
B.X=2X+2y—2z, y=2X+5y—4z, z=-2x—4y +5z2 (112 =1, 13 =10);
r. X =-bx—4y + 9z, y = 10x + 9y — 10z, z=X+y+3z(hh=-1A3=4).
5. Pemuts cuctemsl, UCIIOJIB3Ysl MATPUYHYIO SKCIIOHEHTY:
a.xX=2X+Y,y=X+2y; 0.X=-X—-2y,y=X-—23y.
6. Haliti u ucciremoBaTh 0COOBIC TOUKH:
a.x=x2-y,y=In(1—-x+x? —In3; 6.x=In2-y?),y=¢—¢;
B.X=(2X—-Y)(X—2),y =Xy —2; rLX=x2-y,y=x2—(y—2)?



1 x=N0E-y+2) -2, y=arctg+xy); e.x=In[(y>—y+1)/3],y=x—y2
IIpuMep MHAMBUAYAJIBHBIX 321aHUH S

1. Beruncnuts nepBbie HHTETPAIbI:

auU=(Z+y—Xx)0x+ (Z+x-Yy)oy+ (X+Yy—12)0;;

6. U= (z+ X)X« + (z +Y)ydy + (2% — xy)&;;

B.U=(z+€)0+ (z+&)0 + (22— )0,

r. U=X0+ (Z+W)0, + (y + W)0; + (Y + Z)0w.

2. BBIYMCIUTD NOTOK U MEPBBIE UHTErPaANIbl BEKTOPHOTO NoJisA. [IpoBepuTts, 4To
MHTETpajibl JEHCTBUTEIBHO COXPAHAIOTCA HA HHTETPAIbHBIX KPUBBIX ITOJIS.

a. U =X"ox; 0. U = sinx ox; B. U = €*0y;

I. U= 0y + X0y; 1. U = Yok + XOy; e. u=yo,+x%o,, x,y>0.

3. IlokazaTh, 4TO MOJIE ABIACTCA MHPUHUTE3UMAIBHON CUMMETPHUEH ypaBHEHUS
(ecnu ypaBHEHUS HET — HalTH). PeliuTh 3T0 ypaBHEHHE.

a. U =Yyoy, ydx + (y3 —x)dy = 0;

6. U = YOx — X3y, (XF(r) + y)dx + (yf(r) —x)dy = 0, r = V(x? + y?);

B. U = Y30,

IIpuMep MHAMBUAYAJIBHBIX 321aHUH 6

Haiitu o01iee nelCTBUTENBHOE PEILICHHE:
1.y® 35 +3y -y =0;

2.7 —4y + 5y =1+ 3cosx + e%;

3.7 -2y + 2y = (x + e5)sinx;

4.3 + 4y = e + 4sin2x + 2c08%X;

5. y® + y = sinx + xcosx.

IIpuMep MHAUBUAYAJILHBIX 3aaHUi /

1. BIYuCAUTh BapUallMOHHYIO MPOU3BOAHYIO JIJII BAPUAIIMOHHOTO (PYHKIIMO-
Haja:

b
L(X, Y, z) = ij(xz +y? +2%)dt.
2 a
2. PemuTh BapualiMoOHHBIC 33]]a4U O HAXOXKJCHUU:
a. KpUBOM MUHUMAJIBHOM JUIMHBI, COEUHSIIONIEN BE TOUYKH INIOCKOCTH;
0. TpaeKTOpHUH MaTepUATHLHON TOYKU B MOJI€ CHIIBI TSHKECTH.
3. Haiitu ypaBHEHHS Jy4eil CBETa, pacpOCTPAHSIONIErOCs B IJIOCKOU Cpesie C
HEOIHOPOIHOM CKOPOCTHIO cBeTa C(X, Y).
4. BeiBecTH ypaBHEHHE MaJIbIX KOJIeOaHUiT MeMOpaHBI.
5. PemmmTh BapraniMOHHYIO 3a1a4y O HAXO0KIAECHUH SKCTPEMAIbHOM IIIIOIIAH I10-
BEPXHOCTHU BpAIEHUS C 3aJJaHHON 00pa3yroIiei.



6. 3ajaua Ha YCJIOBHBIN dKCTpeMyM. Pemmth 3amauy: cpenn KpuBbIX Y = Y(X)
e |, Takux, gto y(a) = y(b) = 0, HaliTH Ty, KOTOpasi OrpaHUYUBACT HAUOOJIBIIIYIO
TUTOMIATb.

7. Haiitu skcTpeMyMbl (yHKIIMOHATIOB B KJIAcCe TIAAKUX (PYHKIIMA Ha OTpe3Ke
[0; 1], ynoBaerBopstonux rpanudabM yeiaoBusaM Y(0) = y(1) = 0:

a. S[y] = lo*(y,® +y + 1)dx;

6. S[y] = [o*(y:® + xy + 1)dx;

a. S[y] = [o"(y:2 + yy" + 1)dlx.

8. B pensruBucTCKON MeXaHUKe MHTEpBai dS (aHAJIOT 3JIEMEHTA JIJTMHBI B €B-
KJIMJI0BOM MIPOCTPAHCTBE) 3a1aéTcs BepakeHueM ds? = c?dt? — dx? — dy? — dz2. Jleii-
CTBHE JJIs1 CBOOOTHON PEISITUBUCTCKOM YaCTHUIIBI ONPEIEISIIOTCS (POPMYJIION:

" t" X2+ y? +2°
S= —mcj ds = —mczj 1-——=———dt,
a ty c

IJie epBbIi UHTErpan 6epércs B0, MUPOBOW JIMHUU YacTUIIbL. Brinucath ypaBHe-
HUS IBUKEHUS YACTHULIBIL.

9. Haiitu ypaBHEHUE KpUBOW HaMEHbILIEH JINHBI, coeauHstonmeii Touku (0; 0)
u (1; 0) u umeroelt GUKCUPOBAHHYIO TIIOIIA/Ib.

10. Pemuth BapualimoOHHYIO 3a/1a4y:

a. S[y] = Jo*(y:® + x)dx, [o'(y + x?)dx = 1, y(0) = y(1) = 0;

6. S[y] = Jo*(y:@ + 2y)dx, 2Jo*xydx = 1, y(0) = y(1) = 0.

11. ITo napabonuueckoMy xk&n00y X(S) = S, Y(S) = -$%/2 mox melcTBUEM CHJIEI
TSKECTU MJ COCKanb3bIBaeT 0€3 TpeHUsl MaTepualibHas Touka. [lokaszars, 4To €€ cKko-
POCTh B TOPU30HTAIILHOM HaIIPaBJICHUU CTAOWIIN3UPYETCSI.

IIpuMep MHAMBUAYAJBHBIX 321aHU 8§

1. Tlokaxkute, uto nosie ¢ = XOx + YOy ABNsAETCA UHPUHUTE3UMATILHOW CUMMET-
pueit popmbr £ = L(X,Y,yx)dX B TOM U TOJIbKO TOM city4ae, koraa yoyL + L + XokL = 0.
[TocTpoiiTe COOTBETCTBYIOIIMUIA 3aJAHHUIO 3aKOH COXpaHeHus, korna L = y,/y. Beiu-
IIMTE ypaBHeHHe Diiepa 1uis narpamkuana L = y,2ly + yy/X. TIoHu3bTe NOpsAI0K ypaB-
HEHUsI, BEIYHMCIINB 3aKOH COXPaHCHUS.

4. Tlokaxute, yto mosie ¢ = Ox — MHMUHUTEIUMATbHAS CUMMETPUST (HOPMBI
£L=L(x,y,yx)dx Toraa u Toasko Toraa, koraa oxL = 0. ITocTpoiite COOTBETCTBYOMINI
3aKOH COXPaHCHHSI.

Kpurtepuu oieHKH BBINOJHEHUS] HHAUBUAYAJIbHBIX 32IaHUH
Kpurtepuu oieHKH BBINIOJIHEHHUSI CAMOCTOSITEJIbHON PadoThI
Bremomnenne U3 u PI'P 1 ux 3ammra olneHuBaroTes M0 MATHOAIBHOM IIKaJIE.
be3 3amuTh ouenka 3a /I3 unu PI'P we BeicTaBiasercs. KoanuecTBo 0amioB cooT-

BETCTBYET YPOBHIO BBITIOJIHEHUSI 3a/laHui. [1s9Th OaJIIOB COOTBETCTBYET CaMOCTOSI-
TEJILHOMY BEPHOMY BBITIOJTHEHHIO BCeX 3amaHuil. UeThipe Oaia caMOCTOSTEIbHOMY



BEPHOMY BBITIOJIHEHHUIO 3a1anuii Ha 76-85%. Tpu Oana — 61-75%. JIBa 6anna — meHee
60%. ITogpoOHO KpuTEpUN BHICTABIICHUS OLIEHOK IpuBeeHbI B [Ipunoxennn 2.

[TpuBenennsie B Ilpunoxenun 2 Bapuantsl U3 u PI'P ns camocrositensHOro
BBITIOJTHEHHSI OXBATBIBAIOT BCE pa3jenbl Kypca. s ycrmeurHoro ux BBITOTHEHHS
HEOO0XO0IMMO U3yUUTh COOTBETCTBYIOIINE MAaTEPUAJIbl JIEKIIMOHHOTO Kypca U MaTepH-
aJIbl MPAKTUYECKUX 3aHIATUH.



[Tpunoxenue 2

MUWHHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUICKOM ®EJIEPALIMU
CDez[epanLHoe TOCyJapCTBEHHOEC aBTOHOMHOC O6p&30BaTeJ'ILHOG YUPEKACHUC
BBICIIETO OOpa30BaHMUS
«/1aJIbHEeBOCTOYHBIN (eepabHbI YHUBEPCUTET»

(ABDY)
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MMacnopt ®OC

Kon n popmyaupoBka Jtanbl popMUPOBAHUA KOMIETEHIINH
KOMIIETCHIM U

OIIK-1 OCHOBHBI€ TUIIBI U METO/IbI PEIICHUSI OOBIKHOBEHHBIX

CIOCOOHOCTH Tpe- 3HaeT muddepeHIIMaTbHBIX YPaBHEHUI U BapUAIIMOHHBIX

CTaBJISITh aJICKBAaTHYIO 3aad.

COBPEMEHHOMY

YPOBHIO 3HAHH HayY- HCIIONb30BATh yKa3aHHDIE METOBI JUIs PEILCHNs -

HyIO KapTHHY MHpa Ha (hepeHIMATBHBIX YPAaBHEHUI U BapUAITMOHHBIX 3a]1a4.

ocHoBe 3uamus ocHos- | MECT

HBIX [OJIOKEHUH, 3aKO-

HOB U METOJIOB €CTe- -

CTBEHHbIX HAyK W Ma- Brancer HaBbIKaMU perieHus nuddepeHanibHbIX ypaBHEHUH

TEMaTUKHU Y BapUallMOHHBIX 3a/1a4.

Ne Kontpommpyemsie Koppb! 1 aTamns: OneHouyHbIE CpeaCTBA
n/m pa3aensl / TeMBI (bopmupoBaHUs TEKYIIHH KOHTPOJIb IIPOMEXKYTOYHAs
JTUCIUIIMHBI KOMIIETEHIIUH aTTecrauus
1 Paszen . OIIK-1 | 3Haer Yerusii onpoc (YO-1) | Bompocs! k
yMeer Brinonnenne unaueuay-| dk3ameny Ne 1-21

HAuddepenrmansHbl Boajeer | &IbHBIX 3a/anuii 1-4

e Gopmsl, (ITP-11)Pacuérno-rpa-

YpaBHEHUS [1IEPBOTO (uueckas pabora 1 (ITP-

HOpsi/IKA, BEKTOPHbIE 12)

OIS H CHCTEMBI KonTtponbHas padora 1
(T1P-2)

2 Paznen Il OIIK-1 | 3Haer Pacuérno-rpaduueckas | Borpocs! k
' pabora 2 (TIP-12) sk3amenHy Ne 1-62

IIpousBoanas Jlu, yM€eT Beinonnenue nHauMBUY-

JMHENHbIE YpaBHE- Brajeer | AIbHBIX 3a1aHUi 5-8

HUs, BApUALIHOHHBIE (ITP-1T)Pacuérno-rpa-

METO/IBI ¢uueckas padora 2 (I1P-
12)
KonTtponsHas pabora 2
(T1P-2)

IlIkaJia oueHUBaHKUs YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUM

Kona n dpopmyin-
POBKa KOMIIe-

Irtansl GOPMUPOBAHHUSA KOMIIETECHIIUH

KPUTepUH

nmoKa3arTrejiv

TeHIHHU
OIIK-1 OCHOBHBIE TIOHSTHS I 3HaHNE OCHOBHBIX YMeHue npuMeHsTh Me-
CIIOCOOHOCTD METOIbI TEOPUH TH(- MOHSTHI Teopuun Tonbl Teoprun auddepen-
Ope/ICTABJIATD 3HaveT (moporo- (depeHIManbHBIX ypaB- | An(depeHnnans- LUabHBIX YPaBHEHUN U
aJIeKBATHYIO CO- BLIi ypOBeHb) HEHUH U BAPHALMOH- HBIX ypaBHEHUH U BapHUallMOHHOTO HCYUC-
BPEMEHHOMY

HOI'O HCYHUCIICHUA.

JICHUA.




YPOBHIO 3HAHUI BapHUAIIIOHHOTO HC-
HAYYHYIO Kap- YUCJICHUSL.
THHY MHpa Ha 0C- VMenne npoBoauTs | COCOGHOCTH pemaTh 3a-
HOBE 3HAHUA OC- TIPUMEHATH METOABI 1
HOBHBIX TOJIOKE- ammapat teopun gudy- | BPTMCICHIA METO- ) i@t Teopni HHCI)CDGPVGH'
HUHi, 32KOHOB H S — cpepeljunanLHHx ypap- | A4MH TEOpHH i UATBHBIX YPABHCHHUU U
METOJIOB €cTe- — HEHH B TIpoIIecce pe- q)epenunajjbnmx BapHAIMOHHOTO UCYUC-
CTBEHHBIX HayK U IIEHUA CI)I/ISI/I‘JCCKI/IX nu YPaBHCHUU U Bapu- JICHUA.
MaTEMAaTHKH MaTEMaTH4YCCKuUX 3a- aIMOHHOTO MCYMC-
Aat. JICHHS.
METOOJIOTHEN U I10- Bnanmeer metogamu | CBOOOIHO mONB3yeTCs
HATHUAHBIM amlapaToM | TeOpuu quddepeH- | METOAaMHU TCOPUH TUD-
Teopuu auddepeHiu- IUAITBHBIX ypaBHEe- | (pepeHIHANBHBIX YpaBHE-
QIBHBIX YPaBHCHUI U HU 1 BapUaIMOH- HU 1 BapUAI[IOHHOTO
BHazieeT (BbICO-
i) BapHAIMOHHOTO UCYUC- | HOTO MCUYHCIICHUS. MCYHUCJICHUS TPH MOCTa-
JIEHHS ISl IOCTAHOBKH HOBKEC W PEIICHUU
U PEIICHUS TeOpeTHYC- HAYYHO-TEXHUYCCKHUX,
CKUX U TIPAKTHYECKUX MaTeMaTHIECKUX U (pu-
3a7[a4 €CTeCTBO3HAHUS. 3UYECKHUX 3a7a4.

MeToanuyeckue PEKOMEHIAUH, OIIPCACIAIONINE IPOHECAYPHI ONCHUBAHUSA
pe3yabTaToB OCBOCHHUSA TUCHHUILINHDI

[IpoMexyTouHas aTTecTanys OOy4aroIIMUXCS MO YYEeOHOM NUCHUIUIMHE OCY-
LIECTBJISIETCS B PAMKAaX 3aBEPLICHUS U3YYEHUS JAHHOM JUCLUILUIMHBL U MTO3BOJISET
OIPEJENNTh KAYECTBO U YPOBEHb €€ OCBOCHUS. [IpeMeToM OLIEHKH OCBOEHUS SBJISI-
I0TCSl YMEHUSA U 3HAHUSL.

[IpomexxyTouHas aTTecTalus 00yJarouuMxcsl OCyIEecTBIsAeTca B (popme 3K3a-
MEHa B 3 CEMECTpE U MO3BOJISIET ONPEACIUTh Pa3BUTHE OOIINX KOMIETEHIIUN, TIPEAY-
cmotpeHHbIX 11 OLIOII. YenoBuem nonmycka Kk 3K3aMeHy SIBJISIETCS yCIIENTHOE OCBO-
eHue 00y4YaroIMMUCS BCEX AJIEMEHTOB IUCLMIUIMHGI (BHIITOJIHEHHUE U CJa4ya BCEX UH-
JTUBUTyaJIbHBIX 33JJaHUN U KOHTPOJIBHBIX paldoT).

Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISIETCS B XOJ€ MOBCEJHEBHON
yueOHOU paboThl MO KypCy AUCUMIUIUHBL. JIaHHBIA BUA KOHTPOJIS CTUMYJIUPYET Y
oOyuJaroluxcs CTpeMJICHHE K CHCTEMaTHYECKON CaMOCTOSITENIbHON paboTe 1o u3yye-
HUIO y4eOHON AMCLUIUINHBI, OBJIAJCHUIO OOIIMMH KOMIIETEHIIUSMHU.

OueHouHble cpeacTBa ISl MPOMEKYTOUYHOM ATTeCTANNH

Bonpocsl k 3x3ameny (3 cemecTp)

Anrebpa nuddepeHuuanbHbIX HOpM.

3ameHna koopauHat B quddepeHunanbHoi Gpopme.
HubdepennmpoBanue Ghopm.

NurterpupoBanue hopm.

TouHnble 1 3aMKHYTBIE (POPMBI.

Teopema @pobenunyca.

SouhkhwnE



7. Teomerpuueckuit cMbicia 1-(popMsl.
8. VYpaBHenus Makcgemia.

9. Omneparop Xomxa.

10. VYpaBuenue nepBoro nopsjaka kak auddepeHnraibHas cucTeMa.

11. VYpaBuenus B nuddepennuanax.

12. VYpaBHeHus B noiHbIX quddepeHimanax.

13. VYpaBHeHUS C pa3aengOIUMUCA IEPEMEHHBIMH.

14. OnHOpoHBIC YpaBHEHHS.

15. VYpaBHeHUs1, NPUBOJAIIMECS K OJHOPOJAHBIM YPABHEHUSIM.

16. Meroa napaMeTpu3aIuu.

17. Oco0sle pernieHus.

18. Jlunelinble ypaBHCHHS.

19. VpaBuenue bepnysim.

20. HexoTopsle mpreMbl MOHMKEHUS TTOPSIKA.

21. KacatenbHBIN BEKTOP.

22. KacarenpHOE pacciioeHue.

23. BekTtopHbIe MOJs.

24. 3ameHa KOOpJWHAT.

25. HHTerpanbHbie KpPUBHIE.

26. Teopema o CyIIeCTBOBAHHMH M €THHCTBEHHOCTH.

27. Oco0Oble TOYKH BEKTOPHOTO TOJISI.

28. IloTox BEKTOPHOTO MOJIS.

29. CaoiicTBa MOTOKA.

30. Ompenenenue.

31. Ilpumep pemieHus TMHEHHON CUCTEMBI.

32. OoO1ee penieHue B cliydae, Koraa COOCTBEHHBIE BEKTOPBI 00pa3yroT 0asmuc.

33. Beinenenue qeiHCTBUTENBHBIX PEIICHHH.

34. Teopema 0 >KOpAaHOBOM Oaswce.

35. XXopmanoBa HopMabHAas (popmMa MATPHIIBIL.

36. OOrmee pereHne TMHSHHOW CHCTEMBI.

37. MarpuyHasi SKCTIOHEHTA.

38. CpoiicTBa MAaTPUYHON IKCIIOHEHTHI.

39. BrplunciaeHne MaTpUYHOM SKCTIOHEHTHI.

40. [IBymepHas JHHEIHas CUCTEMA.

41. TlpomsBognas JIu GpyHKIIUU.

42. WunpynmupoBaHHOE OTOOpakeHHE POpM.

43. TlpowmsBognas JIu hopMmsl.

44. ®opmyna JInmyBUILIA.

45. CHUMMETpUU U UHTETPUPOBAHUE YPABHEHHI MIEPBOTO MOPSAKA.

46. YpaBHEHHUS C MOCTOSIHHBIMHU KO3 PUIIMEHTaAMHU.

47. OmnepatropHoe Ipe/ICTaBICHUE.

48. ComyTCTBYIOIIMN METOA UHTETPUPOBAHMUS.

49. HHrterpupoBaHue OJHOPOJHOIO YPABHEHUS.

50. HaTerpupoBaHue HEOAHOPOJHOTO YPaBHEHUS C IPABOM YaCThIO — KBa3HM-
HOTOYJICHOM.



52. BapuanmoHHas 3aj1aya.

53. Ilpumepsl BapHallMOHHBIX 3a7a4.
54. BapuanuoHHas npou3BOAHAS.

55. Heobxoammoe ycioBHe 3KCTpeMyMa.
56. Omepatop Diinepa.

S7. YpaHeHus Ditnepa—Jlarpanxa.

58. VYcroBHBIN SKCTPEMYM.

59. T'aMuIbTOHOBA cCHCTEMa ypaBHEHUH.
60. IlpowusBomnas Jlu popmsl.

61. IlpomomkeHue BEKTOPHOTO MOJIA.
62. Teopema Dmmbl Hetep.

Kpurtepun oueHKH 0TBETAa HA 3a4eTHBbIE U IK3aAMEHAIIUOHHbIE
BOIIPOCHI

5 6aIoB — €CJIM OTBET MOKAa3bIBAET INIyOOKOE U CUCTEMAaTHUYECKOE 3HaHUE
BCEr0 NMPOrPaMMHOI'0 MaTepuana U CTpyKTypbl KOHKpETHOro Bonpoca. CTyleHT Je-
MOHCTPHUPYET OTUETIUBOE U CBOOOAHOE BJIa/IEHUE KOHIIENITYaIbHO-TIOHATUHHBIM
anmnapaToM, HayYHbIM SI3bIKOM U TEPMUHOJIOTHEN COOTBETCTBYIOIIEH HAyYHOU 001a-
CTU. 3HAaHWE OCHOBHOM JIUTEPATYPHI U 3HAKOMCTBO C JIOIIOJTHUTEIBHO PEKOMEHI0-
BaHHOM JHUTEpaTypoi. JIOrnueckn KOppeKTHOE U yOeTUTENbHOE U3JI0KEHUE OTBETA.

4 0aniIoB — 3HAHUE Y3JI0BBIX MPOOJIEM MPOTPaMMbI 1 OCHOBHOT'O COZIEpXKa-
HUS JIGKIIMOHHOTO KypCa; YMEHUE TOJIh30BaThCS KOHIIETITYaIbHO-TIOHATUHHBIM all-
napaToM B IPOIIECCE aHAJIN3a OCHOBHBIX MPOOJIEM B paMKax AaHHOW TeMbl. B nienom
JIOTHYECKH KOPPEKTHOE, HO HE BCETJ]a TOYHOE M apTyMEHTHUPOBAHHOE MU3II0KEHUE
OTBETA.

3 6amt — parmMeHTapHbIe, TOBEPXHOCTHBIC 3HAHUS BAKHEHIITNX Pa3/eioB
IPOrpaMMBbI U COJIEPKaHUs JIEKIIMOHHOTO Kypca; 3aTpYIHEHUS C UCIIOJIb30BAHUEM
HAyYHO-TIOHSITUITHOTO amnmapara ¥ TePMUHOJIOTUN y4eOHON NUCIUIUTNHBI; YaCcTUY-
HBIC 3aTPYHEHUS C BBITIOJHEHHUEM MPEAYCMOTPEHHBIX IPOTPaMMON 3a/1aHHUIA;
CTpEeMJIEHHE JJOTHUYECKH ONPEIEICHHO U MOCIIE0BATEIbHO U3JI0KUTH OTBET.

2 6aioB — HE3HaHUE, MO0 OTPHIBOYHOE MPECTABICHUE O JaHHOU Mpo-
OmemMe B paMKax y4eOHO-TIPOrpaMMHOTO MaTepHalia; HEyMEeHHEe UCTIOIb30BaTh T10-
HATUMHBIN anmnapar; OTCYTCTBUE JIOTUYECKOM CBSI3U B OTBETE.

3auTeHo - 5,4 niau 3 6aia.
He 3auyTeHo - 2 0ayaa

OneHo4vHblIe cpeacrea i Telcymeﬁ arTrecranmmun

1. AuauBuayajbHbIE JOMANTHHUE 32IaHUS



[IpuMeps! MTHAMBUAYAIBHBIX 3aJaHUN U KPUTEPUU OLICHUBAHMSI IIPUBEICHBI B
IIPUIOKEHUH |

2. Konmponvnas paboma

IIpumep 3agaHnii KOHTPOJIBLHOM padoThI 1

OnpenenuTs TUIl YpaBHEHUs U MeTOJ pelieHus. Halitu ob1iee pelieHue ypas-
HEHUS:

1. (xcos2y + 1)dx — x%sin2ydy = 0;
2. xdx — 2ydy = 2yx2dy — xy2dx;
3. (X2 + xy + y?)dx = x2dy;

4.y —Xy = X;

5.y —xpy = -2\y;
6.y=(x+y+1);
7.1+ 3% = 2yy;

8.7(e*+1)+y=0;

9.y +y=1/cosx;

10. 2§ + 5y = 5x% — 2x — 1;

11. X =-5x+ 4y, y =-9x + 7y;
12.Xx=X+y—-2,y=-X+4y—2z,z=-2X+ 5y -2z,

IIpuMep 3agaHNil KOHTPOJILHOM PadoOTHI 2

1. Haittu oO1iiee KOMIIJIEKCHOE U 00I1Iee ACHCTBUTEIHHOE PEIICHUE CUCTEMBI:

X =6X-7y+4z, y=X+1, z=-2X+ 3y.

2. Haiitu ob1iee AeiCTBUTEIRHOE PEIICHUE:

a. y(4) _ 5y(2) + 4y = O’

0.y—y=1/(1+¢¥);

B. y + y = 1/sinX.

3. Haittu skctpemymsl byakmuonana S[y] = [o}(y,2 + yxy" + 1)dx B kmacce riaaz-
kux yHkiuit Ha otpeske [0; 1], ymoBneTBopsiommx rpanndabiM yciaoBusM Y(0) =
y(1) =0.

4. HaliTu 5KCTpEMYM U ONPEIEIIUTh €r0 THUIL:

a. S[ylzi[y%xjdx, y) =1 y4)=8
1 4x

6. S[y]=j(3x2yy—x3y2+6—)3/jdx, yQ) =0, y(2)=1/8;

B. S[y]=_,|z(y2—9%+l8dex, y(0)=4, y(r)=0.

Kpurepuu onieHK# BbINOJHEHU KOHTPOJIbHOI Pad0ThI



Ommemxa "Omauuno”
Bepno BeimonaeHo 6onee 85% 3amaHuid.

Ommemxa "Xopowio"
Bepno BbinonHeHo 75-85% 3agaHuid.

Ommemxa "Yooenemsopumenvho"”
Bepno Beinonneno 60-75% 3agaHuid.
Ommemxka "Heyooenemeopumenvro"

Bepno BeinonHeHo menee 60% 3amanuii.

3. PacuérHo-rpajduyeckasi padora
IIpumep 3agannii pacuéTHo-rpaduyeckoit padorsi 1

[TocTpouTh U30KIIMHBI, TIOJIE HAIIPABIICHH, CEMEMCTBO PEIICHU, 0COOBIE TOUKHU
1 0coOble pereHus A qudpepeHurnanbHbIX YpaBHEHUN:

a.y =1+y% 6.y =x+y, BY =xy-1 Ty =(X=y)/(x+y);

. (X% + y2)dx — xydy = 0; e. Xdx — (VO + y?) +y)dy = 0;

&y = (yX)In(y/x). x.y2=y; 3.y=xy'+1y; uny?2-3y)>=4(1-y).

IIpuMmep 3agannii pacuéTHO-rpaduueckoit padoTsl 2

[TocTpouTh U30KIIMHBI, TTOJIC HAPABIICHHUH, CEMEWCTBO PEIICHUH, 0COObIE TOUKU
1 ocoObIe pereHus A quddepeHnnanbHbIX ypaBHEHUH:

a.y' =x+y, 6.y = (x=y)/(x+y);  B.xdx— (N +y?) +y)dy =0;

r.y?=y; A.y*(2-3y) =4(1-y).

Kpurepuu oueHk# BbINOJHEHHUSA PACYEéTHO-TPapuuecKor padoThl

Ommemxa "Omauuno”
1. BepHO BBINOJIHEHBI BCE 3aJaHUS.
2. JlaHo BEpHOE MOSICHEHUS BBIMOJIHEHUIO KAXKAO0TO 3aJaHusl.
3. /laH BepHBII OTBET HA NOMOJIHUTEIBHBINA BOIIPOC MO TEME 3aIaHMUS.
Ommemxa "Xopowo"
1. JonymeHsl HeOONbINIME HEAOUYETHl B BBINIOJTHECHUW 3aJaHUN WM HE
BBINOTHEHO MeHee 10% 3amaHuid.
2. JlaHO TOSICHEHHS BBIMOJIHEHUIO KaXJO0TO 3aJaHUsl C HEKOTOPHIMHU
HeJIO04YETaMHU.
3. JlaH OTBET Ha JOMOJHHUTENIBHBIN BOIPOC MO TEME 3aJaHUs C HEKOTOPBIMU
Heqo4eTaMu.
Ommemxa "Yooeremeopumenvro"
1. JonymeHsl CyHIECTBEHHBIE HEAOYETHI B BBHINIOJHCHUW 33aJaHUA WA HE
BeIOJIHEHO 10 30% 3amaHuii.
2. JlonmyiieHbl CyHIECTBEHHbIE HEAOYETHI B TMOSICHEHUM IO BBIIOJHEHUIO
3aJIaHU.



3. OTBET Ha JOMOJIHUTENIBHBIA BONPOC COAEPKUT CYIIECTBEHHBIE HEJOUETHI.
Ommemxka "Heyodosnemseopumenvro"
1. He BBINOJIHEHO WUJIK BBINIOJIHEHO HE BepHO Ootiee 30% 3amaHusl.
2. He MoxeT OBITh TaHO SICHOTO TTOSICHEHUS K BHITTOTHCHHBIM 3/ TaHHSIM.
2. He MoeT OBITh IaHO SICHOTO OTBETA HA JOMOJIHUTEIIbHBIA BOMPOC MO TEME
3a/1aHuS.



