Bonpocs! i1 MOATOTOBKYU K 9K3aMeHY
o kypcy «WuTerpasnsl u nuddepeHiuanbHble yPaBHEHUS>
mist Bcex cuenumanbHocTenn IY (xkpome MY9), PJI, EBMT
(B kBampaTHBIX CKOOKaxX yKa3zaHbl HOMepa JIEKIN 1o KoHcrnekTy npod. Vsaukosa I1.J1.
3JIEKTPOHHLINA pecypc http://mathmod.bmstu.ru/Docs/Eduwork/idu/idu.html)

1. ChopmynupoBaTs onpeneserue mepBoodbpasuoit. ChopMyInpoBaTh CBONCTBA MEPBOOOPA3HON 1
HeonpeneaéHuoro narerpaia. CHopMyIupoBaTh U JOKA3aTh TEOPEMY 00 MHTETPUPOBAHUH TI0 TaCTSIM
11 HeonpezenéHuoro unrerpana. [JI. 1,2.]

2. Pasnoxenne mnpaBuiIbHON palMOHAIILHON OPOOM HAa MTPOCTENIIINE. WNuTerpupoBanne
npocreimux apobeit. [JI. 3.]

3. CdopmynmpoBaTh CBOICTBa ONpENENIEHHOrO MHTerpaia. l{okasaTh TeopeMy O COXPaHEeHUN
ONIPEIEIeHHBIM NHTErPAJIOM 3HAKA MONbIHTErpaabHol dhyukimn. [JI. 5-6.]

4. CohopMynmupoBaTh CBONCTBA ONpeNeeHHOro wmHTerpasia. JlokasaTb Teopemy 00 OIEHKe
onpenesieHHOro nHTerpaia. [J. 5-6.]

5. CdopmymupoBaTh CBONCTBA ONpeNeIeHHOro nuTerpaia. lokasaTs TeopeMy 00 OIEHKE MOIYJIS
onpeneseHHoOro uHTerpaia. [J. 5-6.]

6. CdhopmynmupoBaTh CBONCTBA OMpENEIEHHOTO WHTerpasia. llokasaTh TeopeMy O CpemHeM [JIs
onpenesieHHOro nHTerpaia. [J. 5-6.]

7. IlaTtb ompenerneHume MHTErpajia C IepeMeHHBIM BepxHUM mpeneiioM. ChopMynupoBaTh u
IOKA3aTh TEOPEMY O IPOU3BOMHON OT MHTErpajia ¢ MePEeMEeHHBIM BepXHUM mpenesiom. [J1. 7.

8. CdopmynupoBaTh CBOMCTBA OMPENEIeHHOTO MHTerpasia. Beectu dopmyiny HeroToma —
Jetbuuna. [JI. 5-7.]

9. [larp reoMeTpUYECKYIO0 MHTEPIPETANNIO OnpenesieHHOro muTerpaia. CdopMmynumpoBaTs u
IOKa3aTh TeopeMy 06 MHTerpHPOBAHWUA HMOICTAHOBKOI IS OHpeneseHHoro narerpana. [JI. 5-7.]

10. CohopmynmupoBaTh CBONCTBA OMPENEIEHHOTO MHTerpasia. VIHTerpupoBaHme MepUONMIeCKIX
dyukiuii. VHTerpupoBanie YeTHBIX 1 HEUeTHBIX QYHKINI Ha OTPE3Ke, CHMMETPIUIHOM OTHOCUTEThb-
HO Hauasa KoopmuHat. [JI. 5-7.]

11. CdopmynupoBaTs CBOMCTBa omnpenesieHHOro wHTerpana. ChopMyImpoBaTh U MI0KA3aTh
TeopeMy 06 MHTErPUPOBAHUMU IO YACTSIM I ONPENeSIEHHOTO uHTerpaia. [J1. 7.]

12. CdopmynupoBaTh onpeneneHre HeCOOCTBEHHOTO mHTerpasia 1-ro poma. CdopMmymupoBaTh u
NOKa3aTh MIPU3HAK CXOMUMOCTH T10 HEPABEHCTBY IJIsl HECOOCTBEHHBIX MHTErpasios 1-ro pona. [JI. 8-10.]

13. CohopmynupoBaTh ompenesneHne HeCOOCTBEHHOTO mHTerpasia 1-ro poma. CdopmyaupoBaTs u
NOKa3aTh IIPEIeNIbHBIN IPU3HAK CPABHEHUS [JIsl HeCOOCTBEHHBIX MHTerpasioB 1-ro pona. [JI. 8-10.]

14. CohopmynupoBaTh ompenesieHre HeCOOCTBEHHOTO mHTerpasia 1-ro poma. CdopMmyaupoBaTh u
NOKa3aTh PU3HAK abCOIOTHON CXOMUMOCTHU 71l HECOOCTBEHHBIX HHTErpasios 1-ro pona. [JI. 8-10.]

15. ChopmynupoBaTh oOmpemesieHne HeCOOCTBEHHOIO WHTerpajia 2-To poma U MIPU3HAKI
CXOMMMOCTH Taknx mHTerpajos. ChoOpMyIupoBaTh U MOKAa3aTh MPU3HAK aOCOTIOTHON CXOMUMOCTH
U1 HecOOCTBEHHBIX MHTErpasios 1-ro poma. [J1. 8-10.]

16. durypa orpannuena kpusoit y = f(x) > 0, npsmbivu £ = a, t =bu y =0 (a < b). Besectn
(OPMyITy ISl BBIUUCIEHNS C TOMOIIBIO OMPENeSIeHHOrO MHTerpasia mioanan 5Toi ¢urypsr. [JI. 11.]

17. durypa orpannuena aydamu ¢ = «, ¢ = [ u kpuBoit = f(¢). 3mecs r u ¢ — TONApHbIE
koopauHAThl Toukn, 0 < o < B < 27, rme 7 u (p — MOJISIPHBIE KOOPIWHATHI TOUKU. BriBecTu dopmysty
1T BBIYUCIIEHUS ¢ TIOMOIIIBIO OMPENeIeHHON0 WHTErpasla IIomanu 31oi durypst. [J1. 11.]

18. Teno obpasoBano BparieHmeM BOKpPYr ocu (Or KPUBOJMHENHON Tpamelun, OrPaHmYeHHON
kpusoit y = f(z) 2 0, npsmbivu © = a, z =bu y =0 (a < b). Beectu dopmyiy mis BeIYUCITEHUS
C TIOMOIIIBIO OMPEMIESIEHHOTO UHTerpasa obbeMa Tena Bpartnenus. [JI. 12-13.]

19. Kpusas 3amana B [IeKapTOBBIX KoopAuWHATaX ypaBHeHueM y = f(x), rme =z m y —

IeKapTOBble KOOPIUHATHL TOUKY, @ < = < b. BriBecTn dopMyity OIS BBIMHCICHUS IINHBL TyTH 9TOI
kpusoil. [JI. 12-13.]



20. Kpusas 3amana B TONSpHBIX KoopaumHaTax ypasaerueM 17 = f(¢) >0, rme 7 u ¢ —
TOJISIPHBIE KOOPOWHATHI TOUKM, o < ¢ < (. BoiBecTu hopmyiny miis BEIYUCICHUS IJIUHBI OYTH 3TOM
kpusoil. [JI. 12-13.]

21. Jlunmeintnpie nuddepeHNnaTbHBIE YPaBHEHNUS MTEPBOTO MOpsanka. VIHTerpwpoBaHuUe TUHENHBIX
HEOIHOPOMHBIX Mu(dHEPEHIIMATBHBIX YPABHEHNI IIEPBOTO TOpsiaKa MeTonoM bepuysmun (Meton “u - v”)
u MetonoM Jlarpamxa (Bapualuy mpon3BOIBHON MOCTOSHHOM). [JI. 15.]

22. CdopmynupoBaTh TeopeMy Koimm 0 CyIiecTBOBaAaHUU W €MUHCTBEHHOCTU pereHus: audde-
PEHITNAJILHOTO YpaBHEHUsT N-TO mopsinka. VIHTerpupoBanue nuddepeHnaaibHbIX YPaBHEHUN N-TO
HOps/IKA, [OIYCKAIOIIMX TOHIKeHne nopsiaka. [J1. 17.]

23. CohopmynupoBats Teopemy Korru o cyiiecTBOBAHNN U €MUHCTBEHHOCTHU PEIIEHUS JTMHEITHOTO
nudbepeHInaIbHOTO yPABHEHUS N-r0 mopsiaka. [loka3aTh CBONCTBA YACTHBIX PEIICHUN JIMHEHHOTO
OMHOPOMHOTO MuddEPEHINAILHOIO YpaBHeHUs N-ro nopsnka. [JI. 18-19.]

24. CohopMynIupoBaTh OMpPeNesIeHns JIMHENHO 3aBUCUMON 1 JIMHEHO HE3aBUCUMON CUCTEM (DyHK-
muit. ChopMyIupoBaTh I IOKA3aTh TEOPEMY O BPOHCKUAHE JIMHENHO 3aBucnMbIxX Gysakuuit. [JI. 18-19.]

25. ChopMymupoBaTh OMpeneseHns JIMHENHO 3aBUCUMON 1 JIMTHEMHO HE3aBUCUMON CucTeM (QyHK-
. ChopMynmupoBaTh U IOKA3aTh TEOPEMY O BPOHCKUAHE CUCTEMbBI JIMHEITHO HE3ABUCUMBIX JACTHBIX
peleHnil TMHEHOTO OMHOPOMNHOTO MuddEPEHINAILHOTO YpaBHeHUs N-10 nopsanka. [JI. 18-19.]

26. CdopMmynupoBaTh U HOKa3aTh TEOPEMY O CYIIECTBOBAaHUU GYHIAMEHTAIBLHON CUCTEMBI
pereHnil JIMHETHOrO OMHOPONHOTO nuddepeHInaIbHOrO ypaBHeHus n-ro nopsaka. [JI. 18-19.]

27. ChopmynupoBaTh U HOKa3aTh TEOPEMY O CTPYKTYpe OOILEro peleHus JIMHERHOTO
OMHOPOMHOTO MU(GHEPEHINAIBHOTO YpaBHEHU N-10 nopsnka. [JI. 18-19.]

28. Brectu dopmyny Octporpanckoro — JluyBummst mias nuaedHOTO nuddepeHInaIbHOrO
ypaBHeHus 2-ro nopsnka. [JI. 18-19.]

29. BwBectu dopmyny miis oOIlero perreHus JTUHERHOTO OTHOPOMHOTO nuddepeHITnaTbHOTO
yPABHEHUsI BTOPOTO MOPSAIKA MPH OIHOM U3BECTHOM YacTHOM pernenuu. [JI. 18-19.]

30. ChopmynupoBaTh u HOKA3aTh TEOPEMY O CTPYKTYpe OOIIero peIeHus JIMHEHHOTO
HeOMHOPOIHOro nuddepeHnnaIbHOro ypaBHeHus n-ro nopsiaka. [J. 20-21.]

31. BmBectu dopmyny miis oOIlero perreHus JTUHEHHOTO OTHOPOOHOTO NIuddepeHITnaTbHOTO
ypaBHEHUs BTOPOTO TOpSIKa C IOCTOSHHBIMHU KO3(hDPUIMEHTaMU B CciIydae KpPaTHBIX KOpHEHN
XapaKTepUCTHIeCKoro ypasuenus. [JI. 20-21.]

32. BeBectu ¢opmyny mias oOINEro pelreHus JTUHEHHOTO OTHOPOMHOTO muddepeHnaaIbHOro
yPaBHEHUsI BTOPOIO IOPSIKa € MOCTOSHHBIMHU KO3(pdUIMEHTaMHU B cjydae KOMIIJIEKCHBIX KOpPHeN
XapaKTepucTuIecKoro ypasuenus. [JI. 20-21.]

33. YactHOe pellleHre JMHENHOTO HEOMHOPOMHOTO MuddepeHnnaaIbHOr0 YPABHEHUS C ITOCTOSH-
HBIME KOYhQUIMEHTAME U TPABON YaCThiO CIENUAIBHOTO BUIA (SBISIONIENCS KBA3UMHOTOWIEHOM ).
CdopMymupoBaTh U NOKA3aTh TEOPEMY O HAJIOXKEHUN YaCTHBHIX pertneruit. [JI. 20-21.]

34. Meton Jlarpanxa Bapuamum IPOU3BOIBHBIX TOCTOSHHBIX [JIsS HAXOXKIECHUS DPEIeHUs
JIMHEWHOTO HEOMHOPOMHOTO Iud@dEepPeHINaIbHOTO YPaBHEHU 2-TO TOpSOKa U BBIBOL CHUCTEMBI
COOTHOIIIEHUTT [JIsl BAPbUPYEMbIX MepeMeHHbIX. [JI. 20-21.]

IIpn oTBeTe Ha TeopeTmUecKue BOIPOCHI O6uiieTa (pOpMYJIMPOBKU TEOPEM MOJIXKHBI
CONIPOBOXKIIATHLCS OIPENEJIEHNSIMI KCIOJIb3yeMbIX B HUX MOHSATUN. 3HaHNE OCTAJILHBIX
TeopeM, OIIpeleIeHU U MOHATUN M3 IporpaMMbl Kypca MOXKeT IOoTpeboBaThCs MOpu
OTBeTe Ha JONOJIHUTEJIbHBbIE BOIIPOCHI 3K3aMeHaTopa.



3amauu OJis IMOATOTOBKU K 3K3aMEHY
o kypcy «AnTerpansl n nuddepeHnmnaibHbe ypaBHECHU>
mist Bcex cuenmanbHocTenn IY (xkpome MY9), PJI, BMT

B sk3ameHAIIMOHHBIN OUJIET BXOMAT OOUH TEOPETUYECKUH BOIPOC U UeThIpe 3amaun. Kaxmas u3
3a0a9 OTHOCUTCS K OMHOU M3 CIEMYIOIINX TEM:

HeonpeneneHHble THTErPaslbl;

IPUJIOKEHUs ONPENESICHHOIO MHTErPAJIa;

HECOOCTBEHHBIE MHTETPAJIbL;

muddepentmanbubie ypasaerus (OLLY), momyckarolne IOHIKEHTE TOPSIKA;
nuueitasie OIY ¢ mpaBoil YacThIO CIIENUAIBLHOIO BUIA,

e uaeitabe OIY ¢ mpaBoil YacThO OOIIEro BUIA.

HpI/I IIOOTOTOBKE K 3K3aMEHY PEKOMEHOYETCA IIPpOpelIaTh CAeAYIoIIre 3ada4dn.
Monyns 1

1. HeompenesieHHbIe MHTET PAJIbI.
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2. IlpuoxeHus onpeneieHHOTO MHTErpajia.

dx.

2.1. Haittu mmomans GUIypPLL, OFPAHIYEHHON KPUBLEIME § = o + 4, y = —+y/2 + 2 u ocbio Ox.
Crnenathb uepTéx.

2.2. Haiitu mmomanb GuUrypbl, OrpaHUYEeHHON acTPOUION T = a cos® t, y= asin®t. CoemaTts
yepTéxK.

2.3. Haiitu momans Gurypsl, orpanndentoin kapauounoin p = 2(1 + cos @) u myuamun @ = 0,

7T ..
¢ = —. Cmenatpb 4epTéx.

3

2.4. Haiitu 06bEéM Tea, 0Opa30BAHHOTO BpallieHreM BOKPYT ocu Ox (GUryphbl, OrpaHUICHHON
mmEEIME Y = e 2° — 1,y =e * + 1 u x = 0. Crenars 4epTéx.

2.5. Haittu 06béM Temma, 0Opa3oBaHHOTO BpallleHnmeM BOKPYT ocu Oy Gurypbl, OrpaHmIeHHON
2

JIMHUSIMUA Y = % +2x+2uy =2 Croenarb uepTéx.

2.6. Hanitu 06méM Testa, 0Opa30BaHHOIO BpallleHUEeM (QUIYPBI, OUPAHNYEHHOU KPUBOU & = at?
) b )
y=alnt (a > 0) u ocsimu koopauuaT, BOKpyr ocu Ox. ChenaTh uepréx.

2.7. Haiitu 06BbEM Testa, 06pa30BaHHOTO BpallleHUEM KPUBOU 7" = a sin? ¢ BOKPYT TOJISIPHOM OCH.

Crnenathb uepTéx.

2

2.8. Haittu mmuy nyru kpusoi y = x~ ot toukn (—1, 1) mo Touku (1, 1). Crenars uepréx.

2.9. HaiiTy mommansk TOBEPXHOCTH, 06pa30BAHHON BpallleHneM BOKPYT ocu Ox KpuBOR & = 2 cost,
y = 4sint. Chenats 4epTéx.

3. I/ICCJ'IeI[OBaHI/Ie HeCcOOCTBEHHDBIX NMHTEerpasjioB Ha CXoomMOCTb.
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Monymnb 2

4. InddepeHnanbHbIe YyPaBHEHNUs, Oy CKAIOIIINE IIOHMKEHNE MOPsIaKa.

4.1. 2/ +y +x=0.
4.2. 1+ yy" + (y')* = 0 Ipy HAYATBHBIX YCITOBHAX y‘le =1,y _, =1

5. Bun o6miero pemienus guaenHoro OJI1Y.
51. 4" +49 =2 +2 -+ wsinr — e“sinx.
5.2. 4V — 5y’ + 4y =2 + xe™** + we” — e ** cos 3.

6. JIuumenunie OIIY c mpaBoil yacThbio OOIIIEro BUOA.

6.1. v +y =tgw secx.
—2z

6.2. ' +4y +4y = ¢

6.3. Pemmts ypasuenue z%y” + 2xy’ — 2y = 0, ecm M3BECTHO €r0 YACTHOE PEINIEHIE COOTBET-
CTBYIOIIETO OMHOPOIHOTO YPABHEHUS: 4, = I.

O6pas3en 6unera
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WuTerpansr n nuddepeHnnaaibabie ypaBHEHUS
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1. (6 6aan06) ChopmynupoBaTh CBOICTBA OINPENENIEHHOTO WHTerpajia. BbiBecTu (HopMyty
Herorona — Jleitbruna.

2. (0 6aan08) IlpounTerpupoBars

/ \4/5+1nxdx
—dz.

3. (6 6aato06) HaitTu momians GUIypEl, OFPaHIYEHHON KPUBLIME Y = Vo +4, y = —/r +2 1
ocvio Ox. CrmenaTh 9epTéx.

4. (6 6aa106) Penmmrs ypasmenue 4y’ + y = tgx sec .

5. (6 6aan06) Ykazars Bun obimero pemtenns v’ +y” = xze™® +2 — 2 4+ wsina — e”sinz.

Bunerwr yrBepx)nensr Ha 3acenanun Kadenper PH-12 25.05.2020 .



