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ABSTRACT

Bachelor’s degree11.03.04 “Electronics and Nano-electronics”

Course title: Differential Equations

Base part of Block 1, 5 credits

Instructor: Docent, Ph.D. Gudimenko A.l.

At the beginning of the course a student should be able to:

GC-5 — ability to use modern methods and technologies (including information)
in professional activities.

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 Calculus» based on courses «Mathy, «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», «Thermodynamicsy», «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

Maincourseliterature:

1. Egorov, A.l. Obyknovennyedifferencial'nyeuravneniya s prilozheniyami [EHlek-

tronnyjresurs] :ucheb. posobie / A. I. Egorov. — M. :Fizmatlit, 2007. — 448 s.
ELC «Elanbook.comy»:
https://e.lanbook.com/book/59460



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

2. Egorov, ALl Klassifikaciyareshenijobyknovennyhdifferencial'ny-
huravnenijpervogoporyadka [EHIlektronnyjresurs] :ucheb. posobie / A. I. Egorov. — M.
:Fizmatlit, 2013. — 108 s.

ELC «Elanbook.comy:

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

3. Romanko, V.K. Kursdifferencial'nyhuravnenijivariacionnogoischisleniya [EH-

lektronnyjresurs] :ucheb. posobie / A. I. Egorov. — M. :1zdatel'stvo "Laboratoriyaznanij",
2015. — 347 s.

ELC «Elanbook.comy:

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

Form of final control:exam.
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AHHOTAIMSA

Pa6ouas nporpamma quctumiinael «luddepennnansabie ypaBHEHUD pa3pado-
TaHa JJis CTyJAeHTOoB 2 Kypca HanpasieHus 11.03.04 «OnekTpoHnka 1 HAHOJIEKTPO-
HUKa» B COOTBETCTBUU C TPEOOBAHHUSAMU OOpPa30BATEIHLHOIO CTaHIApTa, CaMOCTOS-
TEJIbHO yCTaHaBJIMBaeMoro /[BOY.

Jucuunnuna «Auddepennnanbabie ypaBHEHU» OTHOCUTCS K pasaeny b1.b.18
0a30BOM yacTH y4eOHOro IIaHa.

OO61mast Tpy10€MKOCTb JUCHUILIMHBI COCTABISET 5 3a4eTHBIX eaunuil, 180 ya-
COB. YUeOHBIM IJITAHOM TMPEyCMOTPEHBI JIEKIIMOHHBIE 3aHATHUs (36 YacoB) U MIPAKTH-
yeckue 3anatus (72 yaca), caMmocTosiTeNbHas padota (72 yaca, B TOM YUCJIE BKIIIOYas
Ha MOATOTOBKY K 2K3aMeHy 27 yacoB). [JucuuruimHa peanusyercs B 3 cemecTpe 2
Kypca.

Kypc «luddepenunanbupie ypaBHEHHs» ONUpPAETCs Ha COJAEPKAHHME JTHUCLHU-
WInH «MarteMaTuyecKkuil aHaims», «Anredpa», « AHATUTUYECKAs TEOMETPHUSI.

CopnepkaHre OUCHUIUIMHBI OXBAaTBHIBAET KPYI BOIPOCOB, HEOOXOAMMBIA IS
JANbHEMIIEro yCBOCHUS LKA CIENUATbHBIX JUCUUILINH [0 TEOPETUYECKON (PU3HKE
U MaTeMaTHKe, Takux Kak: «CrenuanbHble pa3/ielibl JIEKTPOAUHAMUKH i (OTO-
HUKW», «PU3HUECKHE OCHOBBI JJIEKTPOHUKHN», «KBaHTOBas Teopusi TBEPIbIX TEID»,
«TepmonrHamuka u cratucTuyeckas pusnka», «Ou3rnKa KOHJEHCUPOBAHHOTOCOCTO-
SHUSA», «DU3KKa MoTynIpOBOAHUKOB U HU3KOPa3MEPHBIX cucTeM», «KBaHTOBas U o1-
TUYECKas 3JIEKTPOHUKA» U IPYTUX TUCIUIUINH, aKTUBHO UCIIOJIb3YIOIIUX MaTeMaTu-
YECKUU anmnapar.

B nucuumninHe paccMOTpeHBI MpeicTaBiIeHs] 00 OCHOBHBIX CTPYKTYpax U Me-
TOJIaX TEOPUH OOBIKHOBEHHBIX AU(PPEpeHLnaTbHbIX YPAaBHEHUN U BapUALlMOHHOTO
VICYUCIICHHUS.

Heab ocBoeHus qucuuiuinHabl «Juddepennmanbabie ypaBHEHUsD - GOPMUPO-
BaHHE MPEACTABICHUS 00 OCHOBHBIX CTPYKTYpPaX U METOAAaX TEOPUU OOBIKHOBEHHBIX
muddepeHnanbHbIX YpaBHEHUH, €€ MECTE€ U POJIU B CUCTEME €CTECTBEHHBIX HayK,
(dbopmupoBaHre MPOPECCUOHATBHBIX KOMIIETEHIIMMN, CBSI3aHHBIX C MPUMEHEHHUEM arl-
napara TEOpUH JUIsl PElICHUs MPUKIAIHBIX 3a7a4, Pa3BUTHE JIOTUYECKOTO MBbIIILIE-
HUS1, IOBBIILIEHUE YPOBHS MaTEMaTUUYECKOM KYJIbTYPBHI.

3axayu:

¢ puoOpEeTEeHUE YMEHUSI HHTETpUpPOoBaTh AuddepeHInaabHbie ypaBHEHHUS TIep-
BOT'O M BBICIIMX MOPSJIKOB M CHCTEMBI YPAaBHEHM, periaTh 3a1a4y Komniy;

® MpUOOpETECHUE YMEHUS MOCTABICHHYIO 3a7jauy MpeaCcTaBUTh B Buae audde-
PEHILMAJIBLHOTO YPABHEHHUSI C HAYaJIbHBIMH YCIOBUSIMU;

e puoOpeTeHNe YMEHUS MPOBECTH KaueCTBEHHBIN aHAIN3 MOJTYYSHHBIX pellie-
HUH, PEIIUTh BOMPOC 00 UX YCTOWIMBOCTH.

Jljig ycrenrHoro u3ydeHus AMCUUIUIHHBL «luddepeHnnanbible ypaBHEHUS Y
OOy4JaroIIMXCs JOJKHBI OBITH C(HOPMHUPOBAHBI CIEAYIONINE TTPEABAPUTEIILHBIE KOM-
NETEHUUU:

® CIIOCOOHOCTBH HCIOJb30BAaTh COBPEMEHHBIE METOJbl M TEXHOJOTHMU (B TOM
yrcliie MH(GOpPMAIMOHHBIC) B TpodeccnonanbHoi aesatenbHocti (OK-5).



B pesynbTare u3ydeHus NaHHOW JUCHUIUIMHBI Y 00ydaronuxcst GOpMUPYIOTCS
ciemyronue oomenpodeccuoHanbHbIe KOMIETEHITUH (3JIEMEHTHI KOMIIETEHITUH )

Kon n popmyaupoBka Jtanbl popMHUPOBAHUA KOMIETEHIINH
KOMIIeTeHIIUH

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

CIIOCOOHOCTH Tpe- 3Haer muddepeHIMaTbHBIX YPaBHEHUI U BapUAIIMOHHBIX

CTaBJISITh aJIEKBATHYIO 3ajad.

COBPEMEHHOMY

HCII0JIB30BaTh YKAa3aHHBIC METOAbI 11 PECIICHUA I[I/I(l)-

YPOBHIO 3HAHUI Hay4- 5
(hepeHIMATBHBIX YPAaBHEHUI U BapUAIIMOHHBIX 3a71a4.

HYIO KapTUHY MHpa Ha

OCHOBE 3HaHHUsI OCHOB- Ymeer

HBIX [OJIOKEHUH, 3aKO-

HOB Y METOJIOB €CTe- ~
CTBCHHBIX HAYK M Ma- Briancer HaBbIKaMU perieHus nuddepeHnalbHbIX ypaBHEHUH
TEMaTUKHU Y BapUalMOHHBIX 3a]1a4.

Jnst hopMHpOBaHUs BBIIECYKA3aHHBIX KOMIIETEHLIMA B paMKax AWCIUIUIMHBI
«Anddepenumanbubie YPAaBHEHHUSI» IIPUMEHSIOTCSIMETOBI
aKTUBHOTO/MHTEPAKTUBHOTO OOYUEHMUS: JIEKIUA-KOHCYIbTALMS, JIEKIUA-0Oecea.

|. CTPYKTYPA U COAEPKAHUE TEOPETUYECKOM YACTH KYPCA

Paznen |. Juddepenunanbubie ¢GopMbl, YpAaBHEHHUSI NEPBOr0 MOPSIAKA,
BEKTOPHbIE MoJisi M cucteMbl (18 vac.)

Tema 1. Iudpepennuanbubie popmsl (4,5 yac.)

Onpenenenue auddepeHUanbHbIX (OpM, HUX CBOHCTBA U MNPUMEPHI
Omnpenenenue u cBoiicTBa anredpsl quddepeHmanbabix popm.3amMeHa KoopAuHAaT B
muddepennuansuoit popme. HurterpupoBanue ¢dopm.Tounble U 3aMKHYTHIE
dbopmer. Teopema ®pobenuyca. ['eomerpudeckmii cmbici 1-Gopmbl. YpaBHEHHS
Makcgenna. Onepatop Xoxa.

Tema 2. YpaBHeHusi nepBoro nopsiaka (5,5 1ac.)

VYpaBHeHue nepBoro nopsiika kak AuddepeHimaibHas cucremMa. Y paBHEHUS B
mupdepeHunanax. YpaBHEHHS B MNOJIHBIX AuddepeHranax. YpaBHEHUS C
pazzensomuMucad  nepeMeHHbIMU.  OJHOpPOJHBIE  ypaBHEHHWS. Y paBHEHUS,
OpUBOASIIMECS K  OJHOPOAHbIM.  Meton — mapamerpuzanuu.  OcoOble
peuieHus.JInHeHbIe ypaBHEHHUS.

Tema 3. BekTopHble mojs u noroku (3,5 4ac.)

Kacarensnbiii Bexktop. KacarenbHoe paccioenue. BektopHbie mosig. 3ameHa
koopauHat.MHTerpansHbie KpuBble. Teopema o CylnieCTBOBAHUU U €JUHCTBEHHOCTH.
Oco0ple TOUuKkH BEKTOPHOTO 1oJisA. [I0TOK BEKTOPHOTO 1MOJIsi, CBOMCTBA MOTOKA.

Tema 4. JIuHeiinble BEeKTOPHbIE MOJIS1 U ccTeMbl (4,5 yac.)

OnpeneneHue W CBOMCTBA JUMHEWHBIX BEKTOPHBIX Mojied u cucteM. lIpumep
pelieHusi JUHEHHON cuctembl. OOlee pelieHue B Cilydae, Korja cOOCTBEHHbIE
BEKTOPBI 00pa3yroT 6a3uc. Beienennue neicTBUTENBHBIX pelieHnii. Teopema 0



KopaaHoBoM Oasuce.)KopaaHoBa HopManbHas (opma marpuibl. OOuiee perieHue
JIMHEWHOU cHCTEMBbl.MaTpu4Has SKCIIOHEHTa, €€ CBOMCTBA.

Paznen Il. IlpousBognast JIu, JMHeiiHble ypaBHeHHMs, BapHMallHOHHbIE
meToabl (18 uac.)

Temal. IIpouzBoanas Jlu u eé npuno:xkenus (3 yac.)

[IpouszBonnas Jlu Qyskuun. WuaynupoBanHoe oToOpaxenue Gopm.
[TpousBoanas Jlu ¢opmel. @opmyna JlnyBuwiisi. CUMMETpUU U MHTETPUPOBAHUE
YPaBHCHUU.

Tema 2. JIuneiinbie ypaBHeHus (5 yac.)

VYpaBHeHUs ¢ TOCTOSIHHBIMU KO3 duimenTamu. OnepaTopHOe MpeICTaBICHUE.
ComnyTcTByrOIMii  METOA  UHTErpupoBaHus. VHTErpupoBaHHe OAHOPOIHOTO
ypaBHeHUs. IHTErpupoBaHHE HEOJHOPOJHOTO YPaBHEHHs C IPAaBOM 4YacTblO —
KBa3MMHOTOYJIEHOM.

Tema 3. Bapuanuonnoe ucuucienue (10 gac.)

Bapuanuonnas 3amava. Bapuannonnas npousBogHas. Heooxoaumoe ycioBue
skcTpeMyMa. Omeparop Oiiepa. YpaBHeHus Oiniepa—Jlarpanxa.y CIOBHBIN
KCTpeMyM. ['aMUIIBTOHOBa cucTeMa ypaBHEHUH. BapuallMoOHHbIE CUMMETPUH U
3aKkOoHbI coxpaHenus. [Iponomxenne BekropHoro noJist. Teopema Immbl Hérep.

1. CTPYKTYPA U COAEP)KAHUE MPAKTUYECKOM YACTH
KYPCA

IIpakTnueckue 3anaTus (72 4ac.)

Paznen |. Juddepenunanbubie GopMbl, YyPaBHEHUs] NEPBOro MOPSIAKA,
BEKTOPHBIE MOJIsA M cucTeMbl (36 yac.)

3ansitue 1-4. [Indpdepenuuanbunie popmbl (8 yac.)

1. Anre6pa nuddepeHmranbHbIX GOpM.

2. 3ameHa koopauHaT B auddepeHmaibsHon Gopme.

3. Iuddepenumporanue popm. MaTerpupoBanue Gopm.

4. TouHbI€ U 3aMKHYTHIE (DOPMBI.

5. Teopema @pobenunyca. ['eomerprueckuii cMbici 1-QopMsl.

6. YpaBuenus Makcsesia. Onepatop Xomxka.

3ansitue 5-8. YpaBHeHus nepBoro nopsiaka (8 uac.)

1. VpaBHeHue nepBoro nopsaka kak auddepeHimaibHas CucTemMa.

2. YpaBuenus B nuddepennnanax. YpaBHEHUs B OJHBIX quddepennnanax.

3. YpaBHEeHUS C pa3leisOIMMHCS TIEPEMEHHBIMHU.

4. OpHOpOIHBIC ypaBHEHUS. YpaBHEHHS, MPHUBOIANINECS K OIHOPOIHBIM
YpaBHEHUSM.

5. Meton napamerpuzaiuu. OcoObie perieHusl.

6. JIuneitnpie ypaBHeHUs. YpaBHeHue bepHymiu.

7. Hekotopble mpUEMBI IOHUKEHUS TTOPAJIKA.

3ausTue 9-13. BektopHslie noJsisi u noroku (10 yac.)



co~NO Ok~ WDN PR

. KacarenbHbIi1 BEKTOD.

. KacarenbHoe paccnoenue.

. BektopHbIe mOJIA.

. 3aMeHa KOOpAUHaT.

. IHTeTpanpHbIe KpUBBIE.

. Teopema 0 CyIeCTBOBaHUH U €IMHCTBEHHOCTH.
. Oco0bIe TOUKH BEKTOPHOTO IOJIA.

. [Totok BCKTOPHOT'O IT0JIA. CBoiicTBa IOTOKA.

3ansiTue 14-18. JIuHeiinblie BekTOpPHBIE M0Jis1 M cucTembl (10 yac.)

COoo~NOOOTA~,WNE

. Pa3bop omnpenenexui.

. [Ipumep penieHust IMHEUHON CUCTEMBI.

. Ob1iee penieHue B cirydae, KOrjja COOCTBEHHbIE BEKTOPBI 00pa3yroT Oa3uc.
. Beijiesienue 1eMCTBUTENBHBIX PEIICHUM.

. Teopema o xopaHoBoM Oa3zuce.

. Kopnanosa HopmanibHast popmMa MaTpHIII.

. OGu1ee pernieHue TMHEHHON CUCTEMBI.

. MatpryHas 3KCIIOHEHTA.

. CBOMCTBAa MAaTPUYHON IKCIIOHEHTHI. BBIUMCIEHNE MATPUYHON SKCIIOHEHTHI.

JIByMepHast JIMHENHAs CUCTEMA.

Paznen Il. IlpousBognasi JIlu, JuHeiiHble ypaBHeHHsl, BapUAIlMOHHbIE
MeToabI (36 yac.)
3anstue 1-4. lIipouzBognas Jiu u eé npuio:xkenus (10 gac.)

1.
2.
3.
4.
S.

[TpousBoanas JIu QyHkIMN.

NunynupoBanHoe otoOpakenue Gpopm.

[TpousBoanas JIu popmsl.

®opmyna JInyBumis.

CHMMETpHUH ¥ MHTETPUPOBAHNE YPABHCHUH MIEPBOTO MOPSIKA.

3ansiTue 5-9. JIuneiinbie ypaBHenus (10 uac.)

1.
2.
3.
4.
S.

VYpaBHEHUs ¢ TOCTOSHHBIMU KO3 PUITMEHTaAMU.
OrnepaTopHOE NMPEICTABICHUE.
ConyTCTBYIOIIMI METOJT MHTETPUPOBAHUS.
WNHuTerpupoBanre 0HOPOIHOTO YPAaBHEHMUS.
NHTerpupoBanre HEOJHOPOAHOIO YPaBHEHUs C MPaBOM YacTbl0 —

KBa3UMHOTOUJICHOM.
3ansaTue 10-18. Bapuanuonnoe ucunciaenue (16 gac.)

O©COoOoO~NO OIS WN -

. Bapnannonnas 3agava. [Ipumepsl BapualimoHHBIX 33/1a4.
. BapnanronHasi mpou3BoaHasl.

. Heobxonnmoe ycioBue skcTpeMyma.

. Oneparop Ditnepa.

. YpaBHenus Dunepa—Jlarpanxa.

. Y CIIOBHBIN DKCTPEMYM.

. 'aMHJIbTOHOBA cUCTEMA YpPaBHEHUM.

. Bapuanmonnbeie CHMMETPHUM M 3aKOHBI COXPaHEHMUS.

. [IpogomkeHre BEKTOPHOTO MOJIS.



10. Teopema Ommbl HéTep.

I11. YYEBHO-METOAMYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

VY4eOHO-MeTOANYECKOE 00ECTIEYEHNE CAMOCTOSATENBHON pabOoThl 00yUaroIuXCcs
no aucuumnianHe «uddepennuanbupie ypaBHeHUsD npeAcTaBiieHo B [Ipunoxenun 1
U BKJIIOYAET B ceOsl:

e IUIaH-TPa(UK BBHIIOJHEHUS CAMOCTOSATENBHON paOOThI IO AUCLUIIIINHE, B TOM
YKCIIe IPUMEPHBIE HOPMBI BPEMEHH Ha BBINIOJHEHHUE 10 KaXJI0MY 3aJJaHUIO;

e XapaKTEepUCTHKA 3aJaHUi JUISI CaMOCTOSATEIbHOW pPaOOTHI CTYACHTOB U
METOANYECKUE PEKOMEHIAIINU 110 UX BBITIOJTHEHUIO;

e TpeOOBaHMS K  NPEACTABICHUIO H
CaMOCTOATENbHON pabOTHI;

e KPUTEpHUU OLICHKU BBINIOJIHEHUS CAMOCTOSITEIbHON PabOTHI.

O(pOPMIICHUIO  PE3YJIbTATOB

IV. KOHTPOJIb JOCTUKEHUS LEJEN KYPCA

V.
Ne Kontponupyemsie Koppb! 1 3tamnst OueHouHble cpecTBa
n/n pasziesbl / TeMbI hopmMupoBaHu TEKYIINH KOHTPOJIb IPOMEKYTOUHAs
JUCIUILTAHBI KOMITETEHITHIA aTTecrauus
1 OIIK-1 | 3Haer Yerusii onpoc (YO-1) | Bompocs! k
Pazpenl.
yMeeT Belnonnenue nHIUBHIY-| SK3aMeHy 3
AnddepernuanbHb Brajeer | AIbHBIX 3a1aHui 1-4 cemectpa Ne 1-21
e hopMmBl, (ITP-11)Pacuérno-rpa-
ypaBHEHUS TIEPBOTO ¢uyeckas padora 1 (ITP-
NOpsIKa, BEKTOPHbIE 12)
OIS M CHCTEMBI KonTtposnbHas padora 1
(TTP-2)
2 OIIK-1 | 3Haer PacuérHo-rpaduueckas | Borpocs! k
Pazpgenll.
pabora 2 (I1P-12) 9K3aMeHy3
HpOI/IV3BO,[[Ha$I JIn, yMEET BrinosiHeHne uHIMBUY- cemectpa Ne 1-62
JMHENHbIE YpaBHe- pruajeer | &IbHBIX 3a/aHui 5-8
HUs, BApUALIMOHHBIE (ITP-11)Pacuérno-rpa-
METO/IbI ¢uueckas padora 2 (I1P-
12)
KonTtpomnsHas pabora 2
(TTP-2)

TunoBele KOHTPOJIBHBIE 3aJaHUsI, METOAMYECKUE MATEPUAIIbI, ONPEICIISIONINE
MPOIEAYPHI OIIEHUBAHUS 3HAHUW, YMEHHI U HAaBBIKOB U (WJIM) OMBITA ACSITEILHOCTH,
a TaKKe KPUTEPUU U TIOKA3aTeNu, HEOOXOIUMBIC Il OIICHKW 3HAHWN, YMEHUH,
HABBIKOB M XapaKTEPHU3YIOIIUEe 3Tambl (OPMUPOBAHUS KOMIETEHIIMH B MpOIECCe
OCBOCHHMSI 00pa30BaTEIHHON MPOTPaMMBI, TipeicTaBiIeHbI B [Ipuioxenun 2.



VI. CHUCOK YYEBHOM JIUTEPATYPbI © TH®OPMAIIMOHHO-
METOJUYECKOE OBECIHEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEepaTypa
(neuammwvie u snexmponnvie uzoanus)

4. Eropos, A.. O6bikHOBEHHBIE U] PepeHIIaIbHbIE YPABHEHUS C MPUIIOKECHH-
MU [ DIEeKTpOoHHBIN pecypce] : yueb.mocobue / A. U. Eropos. — M. :@uzmatiur, 2007. —
448 c.

OBC «Elanbook.comy:

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

5. Eropos, A.W. Knaccudukarus pemennii 00bIKHOBEHHBIX AU epeHIInamIbHbIX
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OBbC «Elanbook.comy:

https://e.lanbook.com/book/59690
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VIl.  METOJMYECKHME YKA3AHHUS IO OCBOEHMIO
JUCHUATIIMHBI

B pamkax qaHHON AMCHUILIMHBI IPETYCMOTPEHO /2 Yaca cCaMOCTOSITENIbHOM pa-
00ThI, KOTOpass HEOOX0AUMa MPHU MPOPaOOTKE MaTepHalia KUY, BHIITOJIHEHUN UH-
JTUBUAYATbHBIX 3aJaHUI, 0POPMIIEHUN pacuE€THO-TpaduuecKor paboThl, TOJTOTOBKE
K KOHTPOJBHBIM paboTaM, 3a4ETY, IK3aMEHY .

B camocrosTenpHyto paboty no aucumimiuHe «AuddepeHnnanbabie ypaBHe-
HUSD» BKJIFOUEHBI CIEAYIOUINE BUIbI 1€ATEIbHOCTH:

B nporuecce n3ydeHus: JUCHUILIMHBL CTYJIEHT JOJDKEH PEIINTh BCE MHIMBHTyallb-

HbIE JOMAIITHUE 33/1aHUsI B CEMECTPE; HalMCaTh 2KOHTPOJIBHBIX PA0OTHI, IIOCIIE 3TOTO I10-
Jy4daeT JOMYCK K cllaue TeOPETUUECKOM yacT 3k3ameHa. OLEHUBaHUE UJIET IO OATIbHO-
PEUTHHIOBOM CUCTEME.

JI71s1 ycriemHOro 0OCBOEHHMSI pacCMaTpUBAEMON AUCIUIUIMHBI HEOOXOAUMO:

- IOCEUIECHUE JICKIIMOHHBIX U MPAKTUUYECKUX 3aHATUN;

- BEJICHHE KOHCIIEKTA JICKIUN U IPAKTUYECKUX 3aHATUN;

- CBOEBPEMEHHOE PEIICHUE NHINBUIYaIbHBIX JOMAIIHUX 33JaHU;

- IOCEIICHUE KOHCYJIbTAllUH, B CITyyae KaKMX-I1100 COMHEHUH B 3HAHUU TEKYILETO
MaTepuana;

- IPY IOJITOTOBKE K MPAKTUYECKUM 3aHATHSIMU HEOOXOAMMO YUTATh JICKIIUOHHBIN
MaTepua, epecMaTpuBaTh NPAKTUUECKUE 3aHATHS.

CryzneHTy cienyeT TIIATEIbHO TUIAHUPOBATh U OPraHU30BBIBATh BpEMs, HEOO-
XOJIMMOE I U3yYEHHUs] TUCHUIUTMHBL. HeronycTuMo OTKIIaapIBaTh O3HAKOMIIEHHUE C
TEOPETHUYECKON YaCThIO U BBIIIOJIHEHHE UHANBUAYAJIbHBIX 33JaHUIl U pacy€THO-Tpa-
¢uyeckux padoT, MOCKOJIbKY 3TO HEMUHYEMO ITPUBEAET K CHUKEHHUIO KaueCTBa OCBO-
eHust marepuana. Bece Buabl padoT MO IUCHUIUIMHE PEKOMEHIYETCS BBIOJIHATh IO
KaJICHJAPHOMY IUIaHY, IPUBEACHHOMY B MPUIIOXKEHUU 1.

VIII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
AN CIUIIJIMHBI

Jlnst ocymiecTBieHuss 00pa3oBaTeNbHOTO Tipotiecca o aucturuinHe «Judde-
pEHITMATBHBIC YPABHEHUS»HEO0X0IUMA ayAUTOPHS, T0CKA.
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IInan-rpa¢guk BHINOJHEHHUS CAMOCTOATEIbHONH PadOThI MO JMCHMILIMHE

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 2 aJIbHBIX 3a1aHuii 1
(YO-1)
2 BoinonHenue MHIMBUYadIbHBIX 3ampTa HHANBULY-
4-6 3a/aHuH 2 aJIbHBIX 3a/1aHUH 2
(YO-1)
3 BrinosnHenue MHIMBUYaIbHBIX 3aIuTa HHAHBUIY-
7-11 3aaHnH 2 AJIbHBIX 3a0aHUI
(YO-1)
4 BoinonHenue MHIMBUYadIbHBIX 3amuTa HHNBHLY-
12-16 3aJaHHUH 2 AIBLHBIX 3aJaHUA
(YO-1)
5 Bemonnenune pacuérHo-rpapu- 3ammura PP 1 (YO-
17 4ecKoli paboThI 2 1)
6 N3y4eHue n1eKIMOHHOIO MaTepu- KonTtponbHast paGota)
18 aJia, MoAIr0TOBKA K TEKYIIEMY 4 1 (TIK-2)
KOHTPOJIIO
7 18 Iloaroroska K 5K3aMeHy 18 3K3aMeH

XapakrepucTHKA 3aJaHUM VISl CAMOCTOSATEIbHOM PadoThl 00y4aK0IIMXCH U Me-
TOAMYECKHE PEKOMEHIALMHU 110 UX BbINOJIHEHUIO

B pamkax maHHOW AMCHUILIMHBI IPETyCMOTPEHO 72 Yaca CaMOCTOSITENILHOM pa-
00ThI, KOTOpasg He0OX0IMMa MpU NPOopabOTKe MaTepHalia JIEKIUH, BHITOJTHEHUN UH-
JTUBUTyJIbHBIX 3a1aHUI, OPOPMIIEHUH pacUETHO-TpaPpruUecKoil padboThl, TOATOTOBKE
K KOHTPOJIBHBIM paboTaM, 3a4ETyY, 3K3aMEHY.

B camoctositenbayto paboty mo aucturinHe «Jluddepennuranbupie ypaBHe-
HUSD» BKIIFOUEHBI CIIETYIOIINE BUIbI AEATEIBHOCTH:

— MOUCK HH(OPMALIUY TTO TeMaM JJIsi CAMOCTOSITEIbHOTO U3yUEHUS;

— pa300p TEOPETUUECKHUX aCHEeKTOB NMPAKTUYECKUX PaldoT;

— OJATOTOBKA K TEKYLIEMY U MPOMEKYTOYHOMY KOHTPOJIIO.

J171st 3aKperuieHsl HABbIKOB M 3HAHUM CTYACHTA, MOJYYEHHBIX Ha MPAKTUYECKUX
U JICKIMOHHBIX 3aHATHUSX, CTYJICHTY B T€UEHHUE Kypca BBIIAIOTCS MHAUBUIAYAJIbHbIE
3a/laHus ¥ pacu€rtHo-rpaduueckre padoThl. s BEINOIHEHNUS] UHANBUIYAIbHBIX 3a-
JTaHUMUpacuE€THO-rpadUuecKux padoT HEOOXOIMMO MCIO0JI30BaTh BCE MOJTYUYEHHbIS
3HAHUS U YMEHHS.



CryneHTy cienyeT TUIaTeIbHO MJIaHUPOBaTh U OPraHU30BBIBATH BPEMS, HEOO-
XOMMOE I U3Y4EeHUs TUCIMIUIMHBL. HenomycTuMo OTKIIanbIBaTh O3HAKOMIIEHUE C
TEOPETUYECKON YACTBIO U BBIIIOJIHEHNE UHANBUYAIbHBIX 3aJaHUN U pacuyE€THO-Tpa-
¢udeckux paboT, MOCKOJIBbKY 3TO HEMUHYEMO MPUBEIET K CHIKEHUIO Ka4eCTBa OCBO-
eHus: Matepuana. Bece Buabl pabOT 1O TUCHUILUIMHE PEKOMEHAYETCS BBITOIHATH IO
KAJICHIAPHOMY IUIaHY.

[IpuBeneHHbBIE HUKE KOMIUIEKTHI BAPUAHTOB 3a]1a4 JUI1 CAMOCTOSITEIIBHOIO pe-
IICHUs OXBAaTBIBAIOT BCE pa3leibl Kypca. /[ yCIEeIHOro BBIOJIHEHUs 3aJaHui
HEO0XO0MMO U3yUUTh COOTBETCTBYIOLINE MaTEpUabl JIEKIIMOHHOTO Kypca U MaTepu-
aJIbl PAKTUYCCKUX 3aHATUMN.

TpeboBaHus K mpeACcTABJIEHUIO M 0()OPMJIEHHIO Pe3yJIbTATOB CAMOCTOSITE b~
HOI1 padoThbI

Cpoxu BbLAauu UHAMBUYaIbHBIX 3aganuil (M1/13) npuBs3bIBatOTCS KO BpEMEHU
W3Y4YEHHS COOTBETCTBYIOIIETO MaTEPHUaa Ha JEKIUAX U MPAKTUYECKUX 3aHATHUAX. Pe-
IIEHUS TUITOBBIX 3a7a4 W YIPAXXHEHUM PACCMATPHUBAIOTCS HA NMPAKTUYECKUX 3aHS-
Trsx. 3amura /13 cocTouT B MPpOBEPKE CAMOCTOATENBHOCTH perieHus 3aaad. C 3Ton
LEJIbI0 MPEIAraeTcs pemnTh -3 TUIIOBBIE 3aa4yd paBHOCWIbHBIEC 3anadam /13
1/Uini OOBACHUTH CIIOCO0, METO, IPUEM U T.J., UCIIOJIb30BAHHBIN JJIs1 pelICHUsI Ka-
KOH-TMOO0 U3 3a/1a4, BBIIOJIHUTH JOIMOJHUTENIbHBIE 3aJJaHUSI B paMKaX IpeCTaBJICH-
Horo UJI3.

Ilpumep uHAMBUAYAJTBHBIX 3a1aHuill 1

1. Beraucnuts hopmy 00bEMa AXAAY B MOMAPHBIX KOOPAMHATAX, & 3aTEM — UH-
terpan Jdxdy/N(x2 + y))mo kpyry pagmyca R ¢ LeHTpoM B Hagase KOOPIHHAT.

2. Ilepeiitn k chepudecknm KoopAHHATaM B (hopMe pabOTHI IIEKTPUIECKOTO
TI0JIS TOUCYHOTO 3aps/ia U K MIJIHHAPUICCKUM — B (DOpPME MOTOKA MAarHUTHOTO TIOJIS
JBUKYIIETOCS 3apsaa. B mocienneM cirydae oCh MWIHHIPHIECKON CHCTEMBI KOOP/IH-
HAT HAMPaBUTH BIOJb IBIKSHUS 3apsija.

3. B mpocrpanctee R® mmeercsa koopauHaTHbIA 6Gasuc 2-dopm: dxAdy,
dyAdz,dzAadx. Paszmarast moiie TOYEYHOro 3apsiia IO 3TOMY Oasucy, MOJaydaem
E = (xdyAdz + ydzAdx + zdxAdy)/r®. Beraucants dE.

4. Berumcauth uHTErpad ot l-¢popmel o = XdX + ydymo moiayoKpyKHO-
CTHX =T COS ¢, y = I Sin ¢, 0 <p<r.

5. IIpoBeputh, uTO popma pabOThI MPOBOJHUKA C TOKOM 3aMKHYyTa. CleayeT u
OTCIOZIa €€ TOYHOCTE?

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

a. 2xydx + (x2 — y?)dy; 0.evdx — (2y + xeV)dy;
B. ydx — (2ylny — x)dy; r. (2 - 9xy?)xdx + (4y? — 6x3)ydy;
. (y/X)dx + (y3 + Inx)dy; e. (2x3 — xy?)dx + (2y3 — x?y)dy.

IIpumep MHAUBUAYAIBHBIX 3aJaHUH 2



1. Pemuth cuctemy JinHeliHOro MastHuka: 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;

o Xy +y—e=0; e.y=xy—vyh

&3 —y+x=0; K. j+y+y°3=0.

3. Onpenenuthb TUI ypaBHEHUS:

a. yotgx +y = 2; 6.ydx + (N(x% + y2) — x)dy = 0;
B.3y°—xy+1=0; Xy = xN(y — x2) + 2y;

LY =Xy — 3% e. 4y-yctgx = y°ecos;

&. (xye¥ + y?)dx = x2eVdy; K. (2x — 1 —y/x?)dx — (2y — 1/x)dy = 0;
3. (0 + Y)Yy + (X -y )x = 0; u.y + tgy = x/cosy.

IIpuMep MHAUBUAYAJIBLHBIX 3aJaHUM 3

1. TlocTpouTh KacaTeabHbIE BEKTOpa K mapadose Yy = X2,

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

3. BBIYMCINTE IOTOK ¥ IPOBEPHUTH €T0 CBOWCTBA IS OIS U = X2,

4. BpuucauTh MOTOK MOJsL U = Oy (Tpynna CABUTOB IJIOCKOCTH) U U = aXox +
byoy, a, bER (rpynma pacTspKeHHH TIIOCKOCTH).

Ilpumep HHAMBUAYAJIBHBIX 3a1aHUI 4
1. IlpuBecTu K KOp/1aHOBOM HOPMAIIbHOM (popMe MATPUILY

A:(fl g]

2. BEIYucanTh 5K0pJaHOBHI 1IETTOYKH N-MEPHOTO0 JKOpAaHOBa OJI0Ka.
3. BeuncinTh KOpAAHOBBI HENOYKN MATPHULIBL:

A 10
A=|0 4 0].
0 0 A
4. Haiitu o0111ee KOMIIEKCHOE M 00111ee e CTBUTEILHOE PEIICHUE CUCTEMBI:
a.xX =5X+2y+ 2z, y =X+ 0y + 2z, z=-5x -7y -3z,
0. Xx=X+Y, y=-X+z, Z=-X—Yy+2z

B.X=2X+2y—2z, y=2x+5y—4z, z=-2x—4y+5z2 (12=1, 13=10);
r.X=-5x—4y+9zy=10x+ 9y — 10z,Z2=x+y + 3z (11 = -1, A3 = 4).
5. PemnTh cuctembl, UCTIOIb3YSI MATPUYHYIO SKCIIOHEHTY:

a.xX=2X+Y,y=X+2y; 0.Xx=-X—2y,y=Xx-3y.

6. Haiitu u uccienoBath 0COObIE TOUKH:

a.x=x2—y,y=In(1-x+ x?) — In3; 6.x=In(2-y?),y=¢€"—¢
B.X=(2X—Y)(X—2),y =Xy -2, rx=x2—y,y=x2—(y-2)3

nx=Nx—y+2)—-2,yp=arctg(®+xy); e x=In[(y>’—y+1)/3],y=x2—y2

IIpumep uHAMBUAYAJTBbHBIX 3a1aHUM 5



1. Beruncnuts nepBbie HHTETPAIbI:

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

6.U = (z + X)XOx + (2 + y)yoy + (22 — xy)o;

B. U= (Z+€e)0+ (z+€)0 + (22— e)o,

r.U = X0 + (Z +W)0y + (y + W)0, + (Y + 2)0w.

2. BBIYMCIUTD MOTOK U IEPBBIE UHTErPANIBI BEKTOPHOTO noJis. [IpoBeputs, 4to
HHTCTpPAJIbl HGﬁCTBHTGHLHO COXpPAHAIOTCS Ha MHTCTPAJIbHBIX KPUBBIX ITOJIA.

a. U = Xx"0y; 0. U = sinx oy; B. U = €*0y;

T. U= 0x + X0y, . U = YOy + X0y; e.u =yto+x19,, x, y> 0.

3. [lokazatp, 4TO 1MoOJE ABIACTCS HHOUHUTE3UMAITBHON CUMMETPUEH YpaBHEHHS
(ecnu ypaBHEHUS HET — HalWTH). PemnTh 3TO ypaBHEHHE.

a. U =yoy, ydx + (y® — 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 neiCTBUTENBHOE PEILICHUE:
1. y®—3j +3y—y = 0;

2.7 —4y + 5y =1+ 3cosx + e%;

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

4.5 + 4y = e + 4sin2x + 2c0s%X;

5. y® + 3 = sinx + XCOSX.

IIpuMep MHAMBUAYAJBHBIX 3aIaHUi 7

1. BbIYuCAUTh BapUallUOHHYIO MPOU3BOJHYIO JIJII BApUAIIMOHHOTO (PYHKIIMO-
Haja:

b
L(X,Y,2)= 1_[()‘(2 +y?+2%)dt.
2 a

2. PemuTh BapUallMOHHBIE 33]a4U O HAXOXKICHUH:

a. KpUBOM MUHUMAJIBHOM JUIMHBI, COEUHSIIONIEN JBE TOUYKH INIOCKOCTH;

0. TpaCKTOpPUH MATEPUATLHON TOYKH B MOJIE CUITBI TSDKECTH.

3. Haiitu ypaBHEHHUS Jy4eil CBETa, paclpOCTPAHSIONIErOCs B IJIOCKOW Cpesie ¢C
HEOTHOPOIHOM CKOPOCTHIO cBeTa C(X,Y).

4.BbpIBeCcTH ypaBHEHHE MAJIbIX KOJIeOaHUI MEMOpAaHBI.

5. Pemnths BaprallnOHHYIO 3a/1a4y O HAX0KACHUU SKCTPEMaIbHOM IUIOIIAAH 10~
BEPXHOCTH BpalIEHUSs C 3aJJaHHOUN 00pa3yrouieil.

6. 3aja4a Ha YCJIOBHBIA dKCTpeMyM. Pemmts 3amauy: cpenu KpuBbIX Y = Y(X)
mmHbl |, Takux, uro y(a) = y(b) = 0, HaiiTh Ty, KOTOpas OrpaHUYUBACT HAUOOJIBIITYIO
IJI0IA/Ib.

7. HaliTu skcTpeMymbl (DyHKITMOHATIOBBKIIACCE TIAAKUX (DYHKIIUNA HA OTPE3KE
[0; 1], ynoBnerBopsiromux rpanuanbiM yeaosusiM Y(0) = y(1) = 0:



a. S[y] = [o"(,® + y + 1)dx;

6. S[y] = [o*(y:® + xy + 1)dx;

a. S[y] = Jo"(y:® + ywy" + 1)dx.

8. B penstuBucTCKON MeXaHUKE MHTEpBal S (aHAJIOT 3JIEMEHTA JIJIMHBI B €B-
KJIM0BOM MIPOCTPAHCTBE) 3a1aéTcs BepakenueM ds? = c%dt? — dx? — dy? — dz2. Jleit-
CTBHUE JUIsl CBOOOIHOM PEISTUBUCTCKOM YaCTHUIIBI OMPENEISIOTCS (POpMYIIOW:

b 1y )'(2 + yZ +ZZ
S =—mCI dS:-mCZI\/l——Zdt,
a t, ¢

/i€ TIepPBBIA HHTErpan 0epéTcs BI0JIb MUPOBOM JIMHUU YacTULIbl. Brinucates ypaBHe-
HUS JBWKEHUS YaCTHIIBI.

9. Haiitn ypaBHEHUE KpUBOW HaMEHbILIEH JINHBI, coeaunstomeil Touku (0; 0)
u (1; 0) m umeroreit GUKCUPOBAHHYIO TUIOMIAb.

10. PemuTh BapualimoHHYIO 3a/1a4y:

a. S[y] = [o"(y:2 + X)dx, Jo*(y +x¥)dx = 1, y(0) = y(1) = 0;

6. S[y] = lo*(y® + 2y)dx, 2lo*xydx = 1, y(0) = y(1) = 0.

11. ITo mapaGonuueckomy xEnoby X(S) = S, Y(S) = -S%/2 non melcTBHEM CHUIIBI
TSKECTH MJ COCKalIb3bIBAET 0€3 TpeHUs MaTepuanbHas Touka. [lokas3ars, 4To e€ cko-
POCTh B TOPU30HTAJILHOM HaIIPABJIEHUU CTAOUIU3UPYETCSI.

IIpuMep MHAMBUAYAJBHBIX 321aHU 8§

1. Ilokaxwute, uyTo mone ¢ =X0x + YOysABIsieTCS MHPUHUTE3UMAIIBHOM CUMMET-
pueit hopmbr L= L(X,Y,yx)dXB TOM 1 ToIbKO TOM ciydae, koraa Yoyl + L + XoxL = 0.
I[TocTpoiiTe COOTBETCTBYIOIIMUI 3aJaHHUIO 3aKOH COXpaHenus, koraa L = y,/y. Beimu-
IIMTE ypaBHeHUe Ditnepa s narpamxuanal = Y,2ly + yy/X. [loHn3bTE OPSAIOK ypaB-
HEHUs1, BBIYHMCIIMB 3aKOH COXPaHEHUSI.

4. Tlokaxwute, uto mojie ¢ = Ox— WMHGUHUTE3UMAIbHAS CUMMETPHUS (HOPMBI
£L=L(x,y,yx)dxrormga u Toapko Toraa, koraa oxL = 0. ITocTpoiiTe COOTBETCTBYIOMIMI
3aKOH COXPaHCHHSI.

Kpurepuu onieHk# BbINOJHEHUS] HHAUBUAYAJILHBIX 3aIaHUI
Kpurtepuu o1ieHKH BHINOJHEHNSI CAMOCTOSITEIbHOI PadoThI

Brimonnenue M3 u PI'P 1 ux 3amura oneHUBArOTCSA M0 NATHOAIUILHON MIKAJIE.
be3 3amutel onenka 3a /13 wiau PI'P He BricTaBnsercs.KomaecTBo 0amioB coot-
BETCTBYET YPOBHIO BBITIOJIHEHUSI 3a/laHui. [19Th OaJlTIOB COOTBETCTBYET CaMOCTOSI-
TEeJIbHOMY BEPHOMY BBINOJHEHUIO BCeX 3adaHuil. YeTwipe 0ana caMOCTOSTEILHOMY
BEPHOMY BBITIOJIHEHUIO 3a1aHuii Ha 76-85%. Tpu 0ana — 61-75%. [IBa 6anna — meHee
60%. ITonpoO6HO KpUTEpUHU BBHICTABJICHUS OIIEHOK MpUBEeHBI B [Ipunoxenun 2.

[IpuBenennsie B [Ipunoxennu 2 Bapuantel U3 u PI'P nns camocrositensHOrO
BBITIOJIHEHUS OXBATHIBAIOT BCE pasieibl Kypca. JlJisi yCHEmIHOTO WX BBINOJHEHUS
HEO0OXO0IMMO U3YYUTh COOTBETCTBYIOIIINE MAaTEPUAIIbI JIEKIIMOHHOTO Kypca U MaTepu-
aJIbl IPAKTUYECKUX 3aHSATHM.



[Tpunoxenue 2
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MMacnopt ®OC

Kon n popmyaupoBka Jranbl popMUPOBAHHUA KOMIETEHIIUN
KOMIIETCHIM U

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

CIIOCOOHOCTH 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 Paszerl., OIIK-1 | 3Haer Yerusii onpoc (YO-1) | Bompocs! k
yMeer Brinonnenne unausury-| sk3amenyNe 1-21

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

e popMBI, (ITP-11)PacuérHo-Tpa-

YpaBHEHHUS IIEPBOTO (1)I/I‘ICCKa${ pa60Ta 1 (HP-

HOpsi/IKA, BEKTOPHbIE 12)

OIS H CHCTEMBI KonTponsnas padora 1
(T1P-2)

2 Pasnenll 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-Tpa-

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- anmapaTTeopuu aud- BBIMHCJICHHA METO- | IAUMTCOPHH m’lfpfbepr'
HUHi, 32KOHOB H S — Q)epelumnaanHx ypap- | AAMHTCOPHHU i UATBHBIX YPABHCHHUU U
METOJIOB €cTe- — HEHH B TIpoIIecce pe- q)epeﬁunajjbﬁmx BapHAIMOHHOTO UCYUC-
CTBEHHBIX HayK U IIEHUA CI)I/ISI/I‘JCCKI/IX nu YPaBHCHUU U Bapu- JICHUA.
MaTEMAaTHKH MaTEMaTH4YCCKuX 34a- aIMOHHOTO MCYMC-
Aat. JICHHS.
METOOJIOTHEN U I10- Bmaneer meTona- CB0OOOIHO MTONTB3YETCS
HATHUHHBIM anmaparoM | Murecopuu nudde- MeToJaMuTeopun aud-
Teopuu auddepeHiu- PCHIMATBHBIX (hepeHIMaTbHBIX ypaBHE-
QIBHBIX YPaBHCHUI U YpaBHCHHMIA ¥ BapU- | HUW ¥ BAPHALUOHHOTO
BHazieeT (BbICO-
i) BapHAIMOHHOTO UCYUC- | AlIMOHHOTO UCYUUC- MCYHUCJICHUS TPH MOCTa-
JIGHHS ISl IOCTAHOBKH | JICHUS. 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 OCBOCHHUAINUCIIUILIINHDBI

[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.

[IpomexxyTouHasi aTTecTanusi 0OydarIMXCs OCYLIECTBISETCS B (popMesK3a-
MEHa B 3 CEMECTpE U MO3BOJISIET ONPEACIUTh Pa3BUTHE OOIINX KOMIETEHIIUN, TIPEAY-
cmotpeHHbIX 111 OIIOIL. YenoBuem nomycka K 9K3aMEHYSIBISETCS YCIIEITHOE OCBO-
eHue 00y4YaroIIMMUCS BCEX 3JIEMEHTOB IUCLMIUIMHBI (BBIITOJHEHHUE U CJa4ya BCEX UH-
JTUBUTyaJIbHBIX 33JJaHUN U KOHTPOJIBHBIX paldoT).

Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISIETCS B XOJ€ MOBCEJHEBHON
yueOHOU paboThl O KypCy AMCUMILIMHBI. JIaHHBIA BUA KOHTPOJIS CTUMYJIUPYET Y
oOyyaroluxcs CTpeMJICHHE K CHCTEMaTHYEeCKOW CaMOCTOSITENIbHOM paboTe 1o u3yue-
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.

TouHble 1 3aMKHYTBIE (OPMBI.

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. VYpaBHeHUs, NPUBOJAIIUECS K OJHOPOJIHBIM 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 €TMHCTBEHHOCTH.

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 qeHCTBUTENBHBIX PEIICHUH.

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 JHHEITHas CUCTEMA.

41. TlpomsBognas JIu GpyHKIIUU.

42. WunpynmupoBaHHOE OTOOpakeHHE POpM.

43. TlpowmsBognas JIu hopMmsl.

44. ®opmyna JInmyBUILIA.

45. CUMMETpUU U UHTETPUPOBAHUE YPABHEHHI MEPBOTO 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 — €CIM OTBET MOKA3bIBAET INTyOOKOE U CUCTEMATHUECKOE 3HAHUE
BCEr0 NMPOrPaMMHOI'0 MaTepuana U CTpyKTypbl KOHKpETHOro Bonpoca. CTyleHT Je-
MOHCTPHUPYET OTUETIMBOE U CBOOOAHOE BJa/IEHNE KOHIENTYaIbHO-TIOHATUHHBIM
anmnapaToM, HayYHbIM SI3bIKOM U TEPMUHOJIOTHEN COOTBETCTBYIOIIEH HAyYHOU 001a-
CTU. 3HAaHUE OCHOBHOM JIUTEPATYPBI U 3HAKOMCTBO C JONOJHUTEIBHO PEKOMEHO-
BaHHOM JHUTEpaTypoi. JIOrnueckn KOppeKTHOE U yOeTUTENbHOE U3JI0KEHUE OTBETA.

4 0aniIoB — 3HaHUE Y3JI0BBIX NPOOJIEM IMPOTPaMMbI 1 OCHOBHOTO COZIepkKa-
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 apIryMEHTHUPOBAHHOE U3JI0KECHHE
OTBETA.

3 6amt — parmMeHTapHbIe, TOBEPXHOCTHBIC 3HAHUS BAKHEHIITNX Pa3/eioB
IPOrpaMMBbI U COJIEP KaHUs JEKIIMOHHOTO Kypca; 3aTPYIHEHUS C UCIIO0JIb30BAHUEM
HAyYHO-TIOHSITUITHOTO amnmapara ¥ TePMUHOJIOTUN y4eOHON NUCIUIUTNHBI; YaCcTUY-
HBIC 3aTPYIHEHUS C BHITIOJHEHUEM MPEIYCMOTPEHHBIX TPOrPAMMOM 3a/TaHHI;
CTpEeMJIEHHE JJOTHUYECKH ONPEIEICHHO U MOCIIE0BATEIbHO U3JI0KUTH OTBET.

2 6aioB — HE3HaHHE, MO0 OTPHIBOYHOE MPECTABICHUE O JaHHOU Mpo-
OmemMe B paMKax y4eOHO-TIPOrpaMMHOTO MaTepHalia; HEyMEeHHEe UCTIOIb30BaTh T10-
HATUMHBIN anmnapar; OTCYTCTBUE JIOTUYECKOM CBS3U B OTBETE.

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

OneHo4vHblIe cpeacrea aJjist TeKymeﬁ arrecranmun

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 peenue 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 oO1iiee ecTBUTEIBLHOE PEIICHUE:

a. y(4) _ 5y(2) + 4y = O’

0.y—y=1/(1+¢¥);

B. y + y = 1/sinX.

3. Haitru skerpemymsl dyrxrmonanaS[y] = Jol(y + yxy" + 1)dx B k1acce riag-
kux yHkiuit Ha otpeske [0; 1], ymoBneTBopsiommx rpanndabiM yciaoBusM Y(0) =
y(1) =0.

4. HaliTu 5KCTpEMYM U ONPEIEIIUTh €r0 THUIL:

a. S[y]=j[y2+%]dx. yh=1 y(4)=8
1 4x

0. 5[Y]=I(3x2yy—x3y2+6—)3/jdx, yA) =0, y(2)=1/8;

B. S[y]zi(yz—gi +18yjdx, y(0)=4, y(x)=0.

Kpurepuu onieHK# BbINOJHEHU KOHTPOJIbHOI Pad0ThI



Ommemxa "Omauuno”
Bepno BoinonHeHo 6omnee 85% 3amanuii.

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

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

Bepno BeinonHeHo menee 60% 3amanuii.

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

[TocTpouTh U30KIIMHBI, TIOJIE HAIIPABIICHH, CEMEMCTBO PEIICHU, 0COOBIE TOUKHU
1 0coOble penieHus A qudpepeHnrnanbHbIX YpaBHEHUM:

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

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

&y = (yX)In(y/x). x.y?=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 s quddepeHnnanbHbIX ypaBHEHUH:

a.y' =x+y, 6.y = (x=y)/(x+y);  B.xdx— (VX +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 JAOMOJHUTEIBHBINA BOIIPOC MO TEME 331aHUS.
Ommemxa "Xopowo"
1. JonymeHsl HeOONbINIME HEAOUYETHl B BBINIOJTHECHUW 3aJaHUN WM HE
BBINOTHEHO MeHee 10% 3amaHuid.
2. JlaHO TOSICHEHUS BBIMOJIHEHUIO KaXJIOTO 3aJaHUsl C HEKOTOPHIMHU
HeJIO04YETaMHU.
3. JlaH OTBeT Ha JOMOJHUTENIHHBIN BOIPOC MO TEME 3aJaHUs C HEKOTOPHIMU
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 JAHO SICHOTO TOSICHEHUS K BBIMTOTHECHHBIM 33 TaHHSM.
2. He MoeT OBITh IaHO SICHOTO OTBETA HA JOMOJHUTEIBHBIN BOIPOC MO TEME
3a/1aHuS.



