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Ilepeuens komnemenyuii U UHOUKAMOPOE OOCHUNCEHUA KOMNEMEHWUIL C YKA3AHUEeM IMAN08 OPMUPOEAHUsL 6 NPO-
yecce 0C60eHUA OUCYUNIUHDL

Komnereumus:

YK-1 CriocobeH oCyIIecTBIATh MOUCK, KPUTUIECKUI aHAINU3 U CUHTE3 UH(POPMAIMH, TPUMEHATh CUCTEMHBIN TOIX0 AJIs
pELIeHNs IOCTABJICHHBIX 3314

YK-1.1 3naeT METOAUKH MOKCKA, cOopa u 00paboTKK MHPOPMAIUH; aKTyalbHbIE POCCHIICKUE U 3apyO0eKHbIE HCTOYHUKH
nHdopmaiuu B chepe npodeccuoHaabHON ASATETLHOCTH; METOJI CHCTEMHOTO aHalln3a

YK-1.2 YmeeT npuMeHsTh METOJIUKU MOUCKA, cOopa U 00paboTku MHPOPMAIINH;, OCYIIECTBISATh KPUTHUECKUN aHATHN3 U
CUHTE3 MH(OpMALMH, TOJYYEHHON U3 Pa3HbIX HCTOYHUKOB; IPUMEHATh CUCTEMHBIN NOIXO0/ JUIsl pELICHUSI TOCTABICHHBIX 3a7a4

VYK-1.3 Brnageer HaBbIkaMu MOKMCKa, cOOpa U 00pabOTKH, KPUTUUECKOTO aHAJIN3a U CUHTE3a UH(POPMAIIMH; UCIIOJIb30BaHUS
CUCTEMHOT0 MOJX0/1a JUIsl pELIEHUS TIOCTABJICHHBIX 3a7a4

dmanvt hopmuposanus é npoyecce 0c60eHUA OUCYUUNTIUHDBL

Hnouxamopyi do- (vkazamo 6ce memwl uz PII/])

Haumenosanue ouenounozo
CIUDICEHUS KOM-
nemenyuu Texuuu Ipakmuueckue Jlabopamopnovie | Kypcoeoii npoekm cpeocmea
% 3anamusn 3anamus (paboma)
VK-1.1, YK-1.2, VK- Tema 1-5 Tema 1-5 Tema 1-5 He npedycmompe- Bbll’lO]lHeHvue pacyemro-
13. Hbl epaguueckoti pabomot, 3auem




Ilepeuensv oyenounvix cpeocme no oucyuniaune (Mooyiio)

Min, éannoe Max, 6annio6
Ne OueHovHbIE CPeACTBA (6azoewtii yposens) (noeviwennwlil ypo-
6€Hb)
1 PacueTno-rpaduueckas padora Nel 9 15
2 Pacuetno-rpaduueckas pabora Ne2 9 15
3 Pacuerno-rpaduueckas paGora Ne3 9 15
4 Pacuerno-rpaduueckas pabora Ned 9 15
Tekymuii peiTHHT 36 60
3auer 24 40
PelTHHI 0 AMCHUILINHE 60 100




HlIkana ouenusanus

Boipakenue B 0aJi-
Jax:

CJioBecHoe BbIpa-
JKeHHe

Kputepuu onieHKN HHIHKATOPOB JAOCTHKEHHS MPH
¢opme KOHTpOIS:

3avger

60 - 100

3a4TCHO

OI.[GHKa «3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCIIM OTBCTHI
Ha BOIIPOCBHI IIO TCMaM JHCHUIITIMHBI ITOCJICOAOBATCIIbHEI,
JIOTUYCCKHN HM3JIOKCHBI, OOITYCKAIOTCA HC3HAYNUTCIIbHBIC
HCIOYCTBI B OTBCTC CTYJACHTA, TAKUC KaK OTCYTCTBUC CaMO-
CTOATCIIbHOT'O BbIBOJId, PCUCBLIC OIIIMOKH U Inp

Huxe 60

HC 3a4TCHO

OI.[GHKa «HC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCIHN CTY-
JCHT HC 3HACT OCHOBHBIX MOHSITUNA TEMBI JAUCHUIIIIMHBI, HC
OTBCYACT Ha AOIIOJHUTCIIBHBIC MW HABOAAIIMC BOIIPOCHI
IIpCIrogaBaTCIIA.




KpaTKaH XapPaKTEPUCTUKA OICHOYHBIX CPEACTBa

No
n/n

Haumenosanue
OUECHOYHO20
cpeocmea

Kpamkaa xapakxmepucmuxa oyeHo4H020
cpeocmea

Ilpeocmaenenue
OUEHOUHO020 cpeo-
cmea 6 ponoe

2

3

4

[IpakTueckoe
3aHATHE

B xome mnpaktuueckux pabOT CTYIAEHTHI
OBJIAJICBAIOT YMCHUSMH II0JI30BaThCSA pado-
TaTh C HOPMATHUBHBIMHU JIOKYMEHTAMU W HH-
CTPYKTUBHBIMH MaTepHalaMH, CIPaBOYHHU-
KaMH, COCTaBJIITh TEXHUYECKYIO
JIOKYMEHTAIIMIO; BBIMOJHIATh YEPTEKU, CXE-
MBI, TaOJIUIIBI, PeIIaTh Pa3HOTO POJa 3a7a4H,
JIeJIaTh BBIYMCIICHUS, OMPENCIIATh XapaKTePH-
CTHUKH PA3JUYHBIX BEIICCTB, 00BEKTOB, SIBIIC-
Hui. Llenp mpakTUYeCKuX 3aHsITHM 3aKiro4da-
€TCSI B BBIPAOOTKE y CTYJCHTOB HAaBBIKOB
MNPUMEHEHMSI TOJYYCHHBIX 3HAHUW JISI pe-
IICHUS TMPaKTUYECKHX 3aJlad B MPOoIEecce
COBMECTHOW JIESITEILHOCTH C MpenojaBaTe-
JISIMU.

Temsbl mpakTHye-
CKHX 3aHSITHI;
KOHTPOJIBHBIE BO-
IIPOCHI U 3a1aHUs
10 TEME ITPAKTH-
YECKOI'0 3aHATHUSA

12

PacueTtHo-
rpaduydeckas
pabora

CpencTBo NpoBEpKH YMEHUW MPUMEHSTH MO-
JyYEHHBIE 3HAHMS I10 3apaHee ONPEAEICHHON
METOJIMKE ISl PELICHUs 3a1ay WIN 3aJaHui
10 MOZYJIXO WJIY JUCLUIUIMHE B LIEJIOM.

Kommuiexkr  3ana-
HUI IS BBIOJIHE-
HHUSA pacueTHo-
rpadguyeckoii  pa-
OOTHI




MuHuCTEpCTBO HAyKHU U BbIcIero o0pazoBanusi Poccuiickoin @enepanuu
HmxHekaMCKUN XMMUKO-TEXHOJOTHIECKANA HHCTUTYT ((rtrain)
(denepanbHOro TOCy1apCTBEHHOTO OIOIKETHOTO 00pa30BaTEIBHOTO YUPEKICHHS
BBICIIIETO 00Opa30BaHuUs
«Ka3zaHcKkuil HalMOHAJIbHBIN UCCIIEIOBATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxyremem _MHGOPMAITMOHHBIX TEXHOJOTUM___
Kageopa nrbOpMaIMOHHBIX CUCTEM U TEXHOJIOTUN

Hampasnenue noarorosku: 09.03.02 MadopMaIMOHHBIC CHCTEMBI M TEXHOJIOTHU
(k00 u Haumenogarue)

[Tpoduns: CucreMbl HHGOPMALIMOHHON 6€301aCHOCTH

KoMiuiekT 3agaHuil 1is BBINOJHEHUS pacyeTHO-rpadguyeckoii padoTbl
no pucuuruae PTJ1.02 TlpukiiagHas MaTreMaThKa

PI'P Nel. Tu¢pepeHunanbHbie ypAaBHEHUSA NIEPBOro MOPSAKA
Haiitu o0muii uaTerpan nuddepeHanbHbIX YPaBHEHHN:

a) ye'vl-x' +x(e™ +4)=0;

¥

6) x'e* =(o' -3y
B)(3x—y-2)y'=x+y—-2;

r) xy'—y=x'e";

o) xy'+4y = 2\/;9"” :

)(3'y- ")+ (+* ~3y°x)dy =0,

HaiiTn uHTErpalibHyI0 KpUBYIO, IPOXOASAIIYIO YEPE3 TOUKY M.
(" =357 dy+xydx =0, M(41).

PI'P Ne2. Tu¢¢epeHunanbHbie ypaBHEHUS BBICIIMX MOPSAIKOB
Haiitu obuiee pemienue nuddepeHimanbHbIX ypaBHEHUH, AOMYCKAOMIMX MOHHU-
YKEHHUE MOPAKA.

a) xy"=y'; 0) ﬁy” =1.

Haiitu obmiee perieHre ypaBHEHHsI METOJIOM BapHaIliU MPOU3BOJIBHBIX TTOCTOSH-
HBIX.

i — 2x -1
y'—y=("+1)
Haiitu oO1iee perienue TMHEHHOT0 HEOJHOPOAHOTO AU DepeHIInaTbLHOTO YpaB-
HEHUS METOIOM IT0100pa YaCTHOTO PEIICHUSI.



a) y'+2y' +5y=10x-1;

0) y"+2y"+y =x" +4x+5;
B) y" -8y +7y=>5e";

r) y'=8y'+7y=3e";

n) y"—=2y"+2y =5sin2x;
©))" 4y =+

PI'P Ne3. Cucremsl nud depeHnuajbHbIX YPaBHEHUI
Pemmmts 3amauy Ko s cucteMsl muHeHbIX TudhepeHInanbHbIX ypaBHEHUH.

dx =2x—y

dt '

L

dt '
x(0)=-1,y(0)=0.

ax _ x—2y

dt

& =3x+4y

dt

x(0)=—1,9(0) =0.

Haiiti ypaBHeHHe KpPHUBOH, ¥ KOTOPOH JJIMHA OTPE3Ka, OTCEKae-
MOTO KacaTelbHOH Ha OCH adCIMCC, paBHA KBaJpaTy OpJAHHATEI
TOYKH KacaHHsl.

Haiitn kpuByto, npoxoaauryro yepes touky N(0.4) n obnanaro-
LIYIO CJACAYIOLUIMM CBOMCTBOM: IUIOLLAAL KPHBOJIMHEHHOH Tpa-
neluH, orpaHudYeHHol nwdoi apyroii KpHBOi, NByMs OpaHHA-
TaMH M OCBIO abciMcee, MponopIHoHanbHa JUTHHE 3TOH 1yrH. Ko-
apGUUHEHT NPONOPLUHOHAILHOCTH paBeH 4.
PI'P Ned4. MaTtemaTnueckue nakeThl 1Jisl pelieHust
aupdepeHIHATBLHBIX YPABHEHU T
Pemute auddepenuuansibie ypaBHeHUs mnpensinymmx PI'P ¢ momorbio
CPEACTB MATEMATUYECKUX ITAKETOB:

1. B MathCad.

2. B MatLab.

3. B Maple.

Kpurepuu ouenku:



Ne B KOHTDOJLS KosnuecTBo 0a/1;10B
n/n ! P MunumajbHoe | MakcuMasbHoe
1 PacuetHo-rpaduyeckas 9 15
pabota Nel

PacuetHo-rpaduyeckas

2 pabota Ne2 J 15
PacuetHo-rpaduueckas

3 pabota Ne3 d 15
PacuetHo-rpaduueckas

4 pabota Ned d 15

HTroro 36 60




MuHucTepcTBO HayKH U BhIcIiero oopasoBanus Poccuiickoit denepanmu
HmxHekaMCKUN XMMUKO-TEXHOJOTHIECKANA HHCTUTYT ((rtrain)
(denepanbHOro TOCy1apCTBEHHOTO OIOIKETHOTO 00pa30BaTEIBHOTO YUPEKICHHS
BBICIIIETO 00Opa30BaHuUs
«Ka3zaHckuil HalMOHANIBHBIN UCCIIEIOBATENIbCKU TEXHOJIOTUYECKUN YHUBEPCUTET)

Daxyremem _MHGOPMAITMOHHBIX TEXHOJOTUM___
Kageopa nrbOpMaIMOHHBIX CUCTEM U TEXHOJIOTUN

Hampasnenue noarorosku: 09.03.02 MadopMaIMOHHBIC CHCTEMBI M TEXHOJIOTHU
(k00 u Haumenogarue)

[Tpoduns: CucreMbl HHGOPMALIMOHHON 6€301aCHOCTH

(HaumeHnosanue)

Bomnpocsl k 3auerty
no nucuuruHe (Moayio) OTJI.02 TlpukinanHas MaTeMaThka
1. OcHOBHBIE OHATHUSA U TE€OMETPUUYECKasi HHTEPIPETAILMS OOBIKHOBEHHBIX TU(]-
(depennmanbHbIX ypaBHeHui (Ha npumepe O/[Y nepBoro nopsiaka).
HavanbHble yCIOBHS U TeOpeMa CYyLIIECTBOBAHUS U €IUHCTBEHHOCTHU PEILICHUS
OJY nmepBoro nopsiaka.
VYpaBHEeHUs ¢ pa3aessIOUIMMUCS IEPEMEHHBIMH.
OnHOpOOHOE ypaBHEHUE.
YpaBHeHUs1, TPUBOIAIIUECS K OTHOPOIHBIM.
Jluneitnoe ypaBHenue. Teopema o CTpyKType 0011Iero perieHus JMHEHHOTO
HEOJTHOPOHOTO Au(depeHITnaTBLHOTO YPaBHEHUS.
7. Jluneitnoe ypaBHeHHe. MeTo1 Bapualuy Mpou3BOJILHON MTOCTOSTHHOM.
8. Jlumeiinoe ypaBuenue. Merona bepnymiu.
9. Vpasuenue bepnymu.
10.YpaBuenue B mosnHbIX nuddepennuanax. Cxema peiieHus ypaBHEeHUSI.
11.MHTerpupyronii MHOKUTE.
12.VYpaBuenue Jlarpanxka. Meton BBeieHUsI TapaMeTpa.
13.VYpaBuenue Knepo.
14.T'eomeTpudeckuii CMbICT 0CO00TO0 pelieHus: ypasHeHust Kiepo.
15.YpaBHeHHe, JomycKaromee mormkenne nopsaka. Ciyaait y™ = f(x).
16.YpaBuenue, normyckaroliee moHuxeHue nopsaka. Ciydait
F(x,y(k),y(k“), ...,y(")) = 0.
17.YpaBHenue, gomyckaroliee noHmkeHue nopsaka. Cinyqai
F(y,y’,y”, ...,y(n)) = 0.
18.JTuneitHoe ogHOpOIHOE TUdPepeHIInaTbHOE YPaBHEHHE BTOPOTO MOPsIIKa.
TeopeMa o0 CTpyKType ero 00IIero peieHusl.
19.JTuneitHoe ogHOpoIHOE AU PepeHITnaTbHOe ypaBHEHUE BTOPOTO MOPSIKA C
NOCTOSIHHBIMU KO3 pUIIIeHTaMu.
20.JIuneitHoe HeomHOpPOAHOE MU hepeHInAIBHOE YPaBHEHUE BTOPOTO TOPSIAKA C
NOCTOSIHHBIMU KOod(dpuiieHTaMmu. Meto 1 Bapralii mporu3BOJIbHbIX TOCTOSH-

A

o 0k w



HBIX.
21.JIuneiinoe HeOAHOPOAHOE AP depeHIInaIbHOE YpaBHEHUE BTOPOTO MOPSAIKA C
MOCTOSIHHBIMU KO3 duiimenTamu. PaznuyHpie cirydan mpaBoii YacTH.
22.OCHOBHBIE TIOHSTHUS JIJI1 CUCTEMBI TU(dHEepeHIIMATBHBIX YPAaBHECHHUH.
23.3anaya Ko 115 HopManbHO#M cucteMbl. [loHsTHE 00 001IIeM 1 YaCTHOM pe-
111(9:17178
24 laTerpupoBanue cucteM AuddepeHInaIbHbIX YPAaBHCHHA ITyTeM CBEICHUS K
OJTHOMY YpaBHEHUIO BBICIIIETO MOPSIKA.
25.CucreMa JIMHEHHBIX OTHOPOIHBIX AU PEpeHIINATHHBIX YPABHEHHI C TIOCTO-
SIHHBIMH KO3 () PHUIIMEeHTaMHU.
26.Knaccudukanus mMHeHHbIX AU(depeHInalbHbIX YPaBHEHHI BTOPOTO HOPS-
Ka B YaCTHBIX ITPOU3BOIHBIX C IBYMSI HE3aBUCHMBIMH ITEPEMEHHBIMU U TIPUBE-
JICHUE WX K KAHOHUYECKOMY BHU]TY.
Kputepuu ouenku

3aureno (24-40 0.): BbICTaBIsICTCS, €CIUM OOydYarOUIUMHCS TOKa3bIBAET
BCECTOPOHHUE U TIyOOKHE 3HAaHMS TIPOrPaMMHOTO MaTepuayia, 3HaHUE OCHOBHOU U
JOTIOJTHUTENIBHONU JIUTEPATYPHI; IMOCJIENI0BATEILHO U YETKO OTBEYAET HAa BOIPOCHI
Owiera W JOIMOJHUTENbHBIE BOIPOCH; YBEPEHHO OPHUEHTUPYETCS B MPOOJIEMHBIX
CUTYyalMsIX; JEMOHCTPHUPYET CIIOCOOHOCTh MPHUMEHSTh TCOPETHUCCKHUE 3HAHHS IS
aHajM3a TPAKTUYCCKUX CHUTYallMid, JellaTh IMPaBUIbHBIC BBIBOJBI, IPOSIBISACT
TBOPYECKHUE CIIOCOOHOCTH B TIOHHMMAaHWH, W3J0KCHUH ©  HWCIOJb30BaHUHU
MPOTPaMMHOTO MaTepHalia, TIOATBEPKIAaeT IIOJTHOE OCBOCHHE KOMITCTCHIIUM,
IPETYCMOTPEHHBIX MPOTPAMMOH.

He3aureno (1-23 6): BBICTaBIACTCS, €CJIM O0YYAFOIIUNACS UMEET CYIIECTBEHHBIC
npoOenibl B 3HAHUSAX OCHOBHOTO y4eOHOro marepuaja 1o pasjelly; He CIoCOOcH
apTyMEHTHPOBAHHO M TIOCIIEOBATEIBHO €T0 M3JIaraTh, IOMyCKaeT rPyObIe OMTUOKN B
OTBETaX, HEMPaBUJIHLHO OTBEYACT HA 3aJaBaéMble IPETOJaBaTesieM BOIPOCH WU
3aTpyAHSIETCS C  OTBETOM; HE TOATBEP)KAACT OCBOSCHHE  KOMIICTCHIIUMA,
MIPETYCMOTPEHHBIX TIPOTPAMMOM.
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