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1. KOMHeTeHIII/II/I U HHAHKATOPbLI HUX JOCTHXKCHHUSA, IIPOBEpAEMbIC TaHHBIMHA
OLCHOYHBIMH MaTepHaAIaMH

Lesbt0 OCBOCHMSI JUCIUIUIMHEI SIBISIETCS (POPMHUPOBAHUE CIEAYIOMINX KOMITETCHIINH:

OIIK-1 Cniocoben npuMeHsTh (yHIaMEHTAIbHBIC 3HAHKUS B 00JIACTH MAaTEMaTHYECKOTO

aHauM3a, KOMIUIEKCHOTO M (DYHKIIMOHAJIBHOTO aHajin3a, anreOpbl, aHAIUTHYECKOM
TEeOMETPUH,

miQepeHIMaTbHON TeOMETPUH W TONOJNOTHH, U QEepeHaIbHbIX ypaBHEHUH,
JIUCKPETHOM

MAaTeMaTUKM M MaTEMATUYECKOW JIOTHKH, TEOPUM BEPOSITHOCTEH, MATEMATHYECKOU
CTaTHCTUKH U

CIIy4alHBIX [TPOLIECCOB, YUCIEHHBIX METOJI0B, TEOPETUUECKON MEXAHUKH KaK JJIs

MCIIOJIb30BaHUs B MPO(EeCCHOHANBHOM IeATENbHOCTH, TaK U JJI1 KOHCYJIbTHPOBAHUSI.

Pe3synbraramMu ocBOEHUS JUCIUILIMHBL SABIISIOTCS CIEIYIOIINE NHINKATOPBl JOCTUXKEHUS

KOMITETECHIIMN:

NOIIK 1.1 leMoHCTpHUpYET HaBBIKK pabOTHI ¢ MPO(GECCHOHATBHON JINTEPATYPOH 110

OCHOBHBIM €CTECTBEHHOHAaYUYHBIM U MaTEMaTHUYECKUM JTUCIUILUIMHAM

NOIIK 1.2 JleMOHCTpUpYyeT HaBBIKHM BBIIIOJIHEHUS CTAHIAPTHBIX JIEHCTBU, peIICHUS

TUTMOBBIX 33Ja4 C YYETOM OCHOBHBIX TMOHSATUH U OOMIMX 3aKOHOMEPHOCTEH,
(bopMynupyeMbIX B paMKax 0a30BbIX MaTEMaTUYECKUX U €CTECTBEHHOHAYUHbIX JUCLIMILIUH

NOIIK 1.3 Bnageer ¢ yHaaMeHTaIbHBIMU 3HAHUSIMU, TIOJTYYCHHBIMU B 00J1aCTH

MaTeMaTHUYECKUX U (MJIH) ECTECTBEHHBIX HayK.

2. OueHoYHbIE MATEPUAIBI TEKYIEr0 KOHTPOJISI U KPUTEPUH OLIEHUBAHUS

Texkymuil KOHTPOJb IO AWCLUIUIMHE IPOBOAUTCS IIyTEM KOHTPOJSA IIOCEUIAEMOCTH,
BBINOJIHEHUS] KOHTPOJIBHBIX pabOT, TECTOB IO JIEKIMOHHOMY MaTepHaly, KOJIJIOKBHYMOB,
CBOEBPEMEHHOTO BBITIOJHEHUSI UHIMBUAYAIbHBIX gomMamHux 3aganauid (UJ[3) u ¢pukcupyercs B
(dopMe KOHTPOJILHOW TOYKM HE MEHee OJHOro pasza B cemectp. [lnd akTuBu3auuu pabOThI
CTYJCHTOB B TE€YEHHE CEMECTpa U JIyYLIero yCBOCHHUS JAUCLUUIUIMHBI MPEIYyCMOTpEHa OalljIbHO-
PEUTUHIOBasi CUCTEMA OLIEHKH YCIIEBAEMOCTHU CTYJEHTOB.

KontponbHas paboTa (TpeTuit cemecTp) 1o TeMe « Y paBHEHHS C pa3aeIIIOIIMMUCS
nepeMmenHbiME, OHOpOAHBIE ypaBHeHus » (MOIIK 1.2)
1. Pemints ypaBHEHHE

xy-y =1+y.

2. Pemnts 3agauy Komm
y-e¥=x-1, y(1)=—e.

3. Pemuth ypaBHEHUE

(x+2y)dx — x-dy = 0.

4. Pemnth ypaBHEHHE

(x—y—4)dx+ (x+y—2)dy = 0.

OTBeETHI:

2
1. y—In|y+1=In|x+C; 2. y=(x—2)e*;3. y=Cx’—x; 4. (y+1) +2(y+1j—1=£.

x—3 x—3 NG




Pe3ynbpTaThl KOHTPOJBHOM pabOTHI ONMPEHENSIOTCS OLEHKAMHU «OTIHUYHOY, «XOPOILIOY,
«yJIOBJICTBOPUTEIBHOY, «HEYJOBICTBOPUTEIHEHOY.

O1eHKa «OTJIMYHOY BBICTABIISETCS, €CIIM BCE 3a/1a4H PELIeHbI 0e3 OMHO0K.

OmeHka «XOpOII0Y» BBICTABIISIETCS, €CIIM TPH 33a4H PEIIeHbI 0e3 OMIMOOK.

O1eHKa «yOBJIETBOPUTEIILHOY BBICTABIISICTCS, €CIIU JABE 33aJ]a4l PEIIeHbI Oe3 OMMOOK.

OueHKa «HEYIOBIETBOPUTEIBEHOY» BBICTABIISIETCS, €CIH PEIICHO 0e3 OIIMOOK MEHEe BYX
3a1ad.

KoHnTtposbHast paboTa (4€TBEPTHIA ceMeCTp)
1o TemMe «JIMHelHbIe CUCTEMBI C IOCTOSTHHBIMU KO3 GUIeHTaMH, (a30Bast IIIOCKOCTHY »

(MOIIK 1.2)
Bapuanrt 1
1. Pemuts ypaBuenue y'"" —2y" =3x° + x—4.
& =5Xx—-3y
. dt
2. Haiitu o61miee pereHue CUCTEMBI d
y
—=3x-5
dt g
& =8Xx-Yy
. dt
3. Haiitu ob1iiee perieHue CucTemMbl .
dy
— =25x-2y
dt
4. Onpenenuts xapaktep Touku mokost O(0.0) u HaprcoBaTh pacoyiokenue (Ha3oBbIX
d
d—x =X-2y
TPAaeKTOPHUI B OKPECTHOCTH 3TOM TOUYKH: dt
Yy
at

Hanee cnedyem onucamo xasxicowlil s1emenm (hopmyauposxu 3aday, memwvl pepepamos u
0p.) ¢ yKazanuem KOO08 Npogepsiemvlx UHOUKAMOPO8 OOCHMUNICEHUS KOMNemeHyull U Kpumepuu
€20 OYEHUBAHUS, NPUBECMU KIIOYU NPABUTLHLIX OMEEeMmo8 UIU NPUHYUN NOCMPOCHUs.
NPAsUIbHO20 OMEema (N0 803MOHCHOCIU,).

3. OneHo4YHbIe MAaTepHAJIbI UTOTOBOT0 KOHTPOJIsI (MPOMEKYTOUYHOMH aTTecTauun) u
KPHUTEPUH OLleHUBAHUSA

3aueT B TPEThEM CEMECTpE MPOBOAMUTCS B MHCbMEHHON (opMe Mo OuieraM ¢ y4yeToM
0aJUIbHO-PEUTUHTOBOM CHCTEMBI M TEKYIIEro KOHTPOJS IO JUCLUUIUIMHE. bumer comepxur
TEOPETUYECKHUI BOIIPOC U JIBE 3a4a4H.
IIpuMepHBbIi NepedYeHb TEOPEeTHYECKHX BOIIPOCOB
1. Teomerpuueckas uHTepnperanus ypapuenus ' = f (X, y). [Tone nanpaBiieHH.

N3oximnbl. UHTETpanbHbIe TUHNUM.
VYpaBHEHUS C pa3aeSIONIMMUCS TEPEMEHHBIMU

OnHOpOAHBIE YpAaBHEHUA. Y paBHEHUS], MPUBOASIIMECS K OJJHOPOIHBIM.
JIuneitnpie ypaBHeHUs. MeTo1 Bapyualliy MPOU3BOIbHBIX TOCTOSTHHBIX.

VYpasuenue bepnymm, Pukkaru.
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YpaBHeHUs B MOJNHBIX Tuddepenianax. HTerpupyoumi MHOKUTENb.



10.

11.

12.
13.

Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH pelieHus 3aaaun Ko myist ypaBHEHUS
y' =f (X, y). Mertoa mocneaoBaTeNbHBIX TPUOTHKCHUH.

HenpepsiBHas 3aBUCUMOCTB pEIIEHUs OT HAYAJIbHBIX JAHHBIX, [1APAMETPOB.
YpaBHEHUs1, HEpa3pELIEHHbIE OTHOCUTENBHO NIPOU3BOAHOM. Teopema CylmecTBOBaHUS U

CAWMHCTBCHHOCTHU PCIICHUA 3a1a4un Komm.

OcoOblie pemiennst ypapaenus F (X, Y, y’) =0.

WurerpupoBanue ypaBuenus F (X, Y, y’) = 0. O6wmii MeTO/1 BBEJEHHUS IapaMeETpa.

Ypasnenue Jlarpanxka, Kiepo.
VYpaBHeHus BrICHIMX TOPSAKOB. 3aaaua Komu. MeToasl HOHMKEHUS TOpsiaKa
ypaBHEHHUs. Y paBHEHHUs, JOMYCKAIOUINE PEIIeHNE B KBaIpaTypax.

PGSYHBTaTbI 3a4CTa OMpCACIIAIOTCA OICHKAMU «3a4YTCHO», KHEC3AYTCHOM.

DK3aMeH B YETBEPTOM CEMECTpe MPOBOAMTCS B MNUChbMEHHOW (opme mo Ouieram.

DK3aMEeHAIMOHHBINA OUJIET COCTOUT U3 JIBYX TEOPETUUYECKUX BOIPOCOB M 3a7a4u. TeopeTnyeckue
Bonpocsl mposepstor MOIIK 1.1, MOIIK 1.3. 3apaya nposepser MOIIK 1.2.

ITpopomkuTenbHOCTb 9K3aMeHa 1,5 Jaca.

OcHoBHbIE BONPOCHI /Il OATOTOBKH K 3K3aMeHy no Aucuuiimie " Audpepenunaibubie

M W o

10.

ypaBHeHus"

Jluneiinas 3aBucuMocTh GyHKIUi. Onpenenurens BpoHckoro.

dyHnaMmeHTanbHas cucrema pemenuid. @opmyna Octporpaackoro-JInyBusis.

Teopema 006 0011eM pelIeHHH 0THOPOJHOTO JIMHEHHOTO YpaBHEHUS.

[Toctpoenue ¢pyHIaMEHTAIBHOM CUCTEMBI PELIEHUH U OOIIEro pereH s 0THOPOIHOTO
JIMHEWHOTO YPaBHEHUS C TIOCTOSHHBIMU KOA(DPHUITUECHTAMHU.

Teopema 06 00111eM pellIeHUU HEOAHOPOJHOTO JTMHEHHOTO ypaBHeHus. Meroa Jlarpanxa
HaXO0KJICHUS YaCTHOTO PEIICHUS.

Meton HeomnpeneaeHHbIX K0d()PHUIIMEHTOB HAXOKIEHUS YaCTHOTO PEIICHUS
HEOJAHOPOJHOTO JIMHEWHOTO YPABHEHUS CO CIIELIMAIbHON ITPaBOil 4acThIO.

Jluneiinbie cuctembl. dyHAaMEHTaIbHAS cCUCTeMa peteHuid. Onpeaenurens BpoHckoro.

Teopema o CTpyKType OOIIETo pemieHust OJJHOPOTHON THHEUHON CUCTEMBI.

Teopema o CTpyKType OOIIeTo pelieHrs HeOJTHOPOAHON JIMHEHHOM cucTeMbl. MeTo
BapHaIll¥ MPOU3BOJILHBIX TOCTOSHHBIX. MeTo/1 HeonpeaeeHHbIX K03 PUIIHMEHTOB Aist
HaxO0KJICHUS YaCTHOTO PEIICHUS.

[TocTpoenune pyHIaMEHTATHLHON CUCTEMBI PEIICHUI M OOIIETO PEeIICHUs OHOPOTHON
JTUHEHHON CUCTEMBI C MOCTOSTHHBIMU KO3(pPUIIMEHTaMu B Clydae Pa3IMYHbIX U KPATHBIX

KOpHCfI XapaKTCPUCTHICCKOI'O YPAaBHCHHUA.



11. YcroiunBOCTh, aCUMIITOTHYECKAST YCTOMYMBOCTD pemieHni cuctem Y.

12. YcroitunBOCTh MOJIOKEHUS! paBHOBECHS JIMHEHHOM cuctembl. Kputepmuii
ACUMITOTUYECKOW YCTOMYMBOCTH JIMHEMHOM OJHOPOIHON CUCTEMBI. Y cioBus Payca-
['ypBuna.

13. UccnenoBanue ycTOWYMBOCTHU MO MEPBOMY HMPUOTHKEHUIO.

14. Meron ¢ynkuuit JIsmynoBa. Teopemsr JIsimyHOBa 00 YCTOHYMBOCTH M aCHMOTOTHYECKOM
YCTOMYUBOCTH.

15. ®dazoBas I0CKOCTh OJJHOPOAHOM JTUHEHHOM cucTeMbl. [IpocTeiiime TUITBI TOYEK ITOKOS
y3ed, celio, Pokyc, LEeHTp.

16. YpaBHEHHsI ¢ YACTHBIMH IMPOW3BOIHBIMU MEPBOTO Mopsiika. OCHOBHBIC MOHATHS. 3a/1a4a
Komm.

17. O6uee pemenue u pemienue 3agaun Komm 1yist TMHEHHOTO ypaBHEHUS B YaCTHBIX
MIPOU3BOJHBIX IEPBOT0 MOPSIKA.

18. O6muee pemenue u pemrenre 3anaan Ko st KBa3UJIWHEHHOTO YpaBHEHUS B YaCTHBIX
MIPOU3BOHBIX TIEPBOTO MOPSIIKA.

[Ipumep 3K3amMeHallMOHHOTO OuIIeTa!
HaunonaneHbIi Hcclie10BaTENbCKUM
TOMCKHUI IT'OCYJAPCTBEHHbBII YVHUBEPCUTET
Mexannko-MaTeMaTu4eckuii Gaky/jabTeT
Hugpgepenyuanvhuvie ypasrenus
bunet Ne 13
1. 'eomeTpuueckast MUHTEpIIpETaIs YpaBHEHUS y' =f (X, y). [Tone nanpaBnenuii. U30KIMHBL.

WHTerpanbHbIe JTMHUH.

2. Teopema o cTpyKType 0OIIero peneHus: HE0JHOPOHOM JIMHEMHON cucTeMbl. MeTo
BapHalLMU NIPOU3BOJIBHBIX MIOCTOSIHHBIX.

, 1-t2
3. Haiftu obmiee pemienne cuctemMpr | X =2x =3y + e
y=x—4y
3aB. kadenpoil MaTeMaTHUECKOI0 aHaJIN3a U TEOPUHU PYHKIIHUH /C.II. I'ynbko/

[TuceMeHHas yacTh SK3aMEHAa MAaKCUMAaJIbHO MOXET OBbITh OlLleHEeHa 5 0ayuiaMu 3a KaXK bl
Bornpoc. Bo Bpems oTBeTa 00ydaromemMycsi MOTYT ObITh 3aJlaHbl JOMOJHUTEIbHbBIE BOIPOCHI IS
YTOYHEHMS OLIEHKH c(OPMUPOBAHHOCTH KommeTeHuuid. [Ipu oTBeTe Ha BOMpOC OlLIEHHWBAETCS
MIOJIHOTA U TOYHOCTb OTBETA, JIOTUYHOCTb M apryMEHTHUPOBAHHOCTb M3JIOKEHHUs MaTepuala,
YMEHHMsI UCTI0JIb30BaTh B OTBETE (PakTUUECKUil Matepual. lToroBas olieHKa CyMMHpYyeTCs U3
OLIEHOK 3a KaXJblil BOINpPOC, OIIEHKH 3a JIOTOJHUTENbHBIE BOIPOCH M TOKa3arens OauIbHO-
PEUTHHIOBOW OLIEHKH, Ha KOTOphIA mpuxonutcs 40% BkiIaaa B UTOroByio oueHKy. [lokazarens
peiiTuHra ¢opmupyercsi B pe3yibTaTe YCIEUIHOM cJaud JBYX KOJUIOKBUYMOB, YCIIELIHOTO
BBIMIOJTHEHUS] JIBYX KOHTPOJIbHBIX pPabOT, MOJIOKUTEIBHOTO TPOXOXKIEHUS JIBYX TECTOB U
CBOEBPEMEHHOTO BBIIOJIHEHUS B ITOJIHOM o0beMe aBeHaaunatu 1/13.

Onenka Kputepun cooTBeTCTBUS

5 JlaH npaBWIIBHBIN U pa3BEPHYTHIN OTBET HAa BONPOC. CTYIEHT YETKO U JIOTUYHO




W3JIOKHWJI CBOM OTBET Ha MOCTABJICHHBIN B OMUJIETE BOTIPOC.

4 JlaH IpaBUIIBHBIN OTBET HA BOIIPOC, HO HE BCE U3JI0KEHO Pa3BEPHYTO U JIOTUYECKH
CTPYKTYPUPOBAHO.

3 B nenoMm gaH npaBuIIbHBIA OTBET HA BOIIPOC, HO OH U3JIOKEH IIOBEPXHOCTHO U €
HApYIIEHUEM JIOTUKU U3JI0KEHUS.

2 OTBeT npeACcTaBlieH OYEHb IOBEPXHOCTHO U C HAPYLIEHUEM JIOTUKH HU3JI0KEHUS.

CTyaeHT OYeHb IJI0XO0 BJIa/I€ET OCHOBHBIMHU MOJIETSIMUA U KOHLICTILIMSIMU MEXAHUKH.
JlomyieHb! CyleCTBeHHbIE TEPMUHOJIOTHYECKIE U (DAKTHUECKHUE OIINOKH.

1 I[aH HeraBHHBHBIﬁ OTBCT, OAHO3HAYHO HCIIPpaBHUJIbHAA TPAKTOBKA TEMBI.

Pesynprarel  3K3amMeHa  ONPENENSIOTCS  OLEHKAMH  «OTJIIMYHO»,  «XOpOIIO»,
«yIOBJIETBOPUTEIIBHO», «HEYAOBIECTBOPUTEILHOY.
OLEHKHU «OTJIIMYHOY, «XOPOLIO», «YAOBIETBOPUTEIBHO» O3HAUAIOT YCIECIIHOE MPOXOKACHUE
MMPOMEKYTOUYHON aTTECTAIUU.
O1eHKa «OTIUYHOY» COOTBETCTBYET MIPOJABUHYTOMY YPOBHIO C(HOPMUPOBAHHOCTH KOMITETCHIIUH.
O1eHKa «XOpOIII0» COOTBETCTBYET 0230BOMY YPOBHIO C(DOPMHUPOBAHHOCTH KOMIIETEHIIHH.
O1eHKa «yI0BIETBOPUTEIHHO» COOTBETCTBYET IOPOTOBOMY YPOBHIO C(POPMHUPOBAHHOCTH
KOMIIETEHLIHH.
OHeHKa «HCYOOBJICTBOPUTECIIBHO» BBICTABJIACTCA, €CJIM KOMIICTCHIIUA HE C(I)OpMI/IpOBaHa.

4. OueHo4yHbIE MaTepuaJibl I NMPOBEPKH 0CTATOYHBIX 3HAHMH
(chopMUPOBAHHOCTH KOMIIETEHIIHIA)

Tect (MOTIK 1.1, MOIIK 1.2, UOIIK 1.3)
1. Vkazame mun oughpepenyuanvnoeo ypasnenus: Sin'y - cos X - dy = cos y -sin X - dx
1) ¢ pa3aensouMMHUCS IEPEMEHHBIME; 2) OAHOPOAHOE; 3) THHEHHOE M1 PYHKIHHU Y(X);
4) muueiiHoe i pynkiuu X(y); 5) beprymum mist yHkuun y(x)
2. Viazamo mun ougppepenyuanvrozo ypasnenus: 3y°’y'—3y* —x—1=0
1) ¢ pa3aensonMMHUCs IEPEMEHHBIME; 2) OAHOPOAHOE; 3) THHEHHOE M1 QYHKIHHU Y(X);
4) muneiinoe i pyukimn X(y); 5) beprymm st GyHkun y(x)

1
3. Vkazamo kaxas gynkyus aenaemcs pewienuem ypasnenus. Y'—Y -1gx = ——
COS X

1) BepHBIi OTBET HE yKa3aH; 2) Y =—SINX—C-COSX;
X C .
3y y=——+——; 4) y=sinXx+C-COSX .
COSX COSX

4. Haiimu obwee pewenue oupdepenyuanvnozo ypasuenus: Yy '+3y'—18y = 4-e*

y,,= ce ™ +ce®+2e™; 2) y,, =Ce” +c,e% +%e2x X

2 2X

3) yo.p. — Cle—ﬁx +Cze3x _i_%eZX X2 4) ya.p — Cle—ﬁx +C2e3x _%e

Kiroun: 1.1); 2.5); 3.3); 4.4).
Kpurepun olLeHMBaHHUA: TECT CUYMTACTCS MPOMJIEHHBIM, €CIU OOydYarolmMid OTBETHI
MIPaBUJIbHO KaK MMHMMYM Ha OJJMH U3 BOIIPOCOB 1, 2 ¥ Ha OAWH U3 BOIIPOCOB 3, 4.

Nudopmanus o paspadoTunkax

Coxkonos b. B., k.¢.-M.H., CT.H.C., TOIIEHT Kadeapbl MAaTEMAaTHIECKOTO aHaJIM3a U TEOPUH
bynkuuit MMO TI'Y



