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Ilepeuenv komnemenyuil U UHOUKAMOPOB 0OCHIUNCEHUA KOMNEMEeHYUIL C YKA3AHUEM IMAnoe hopmupoeanus 6 npo-
uecce 0C60CHUA OUCYUNTIUHDL

Komnereumus:

[TK-1 Criocoben pa3pabateiBaTh TpeOOBaHUS U MPOSKTUPOBATH IPOTPaAaMMHOE OOecTieueHre

[1IK-1.1 3HaeT MeTonon0ruM pa3pabOTKU MPOrpaMMHOr0 OOECIIEYeHHsI, HAa3HAYEHHE U BO3MOKHOCTH CPENICTB MPOEKTUPOBAHMSI TIPO-
rpaMMHOI0 o0ecrieueHus

[1K-1.2 YMmeert pa3zpabaTeiBaTh TpeOOBAHUS U IPOEKTUPOBATH IPOrPaMMHOE 0OecrieueHne

[1K-1.3 Bnaneer HaBblkamMu pa3pabOTKU TpEOOBAHUN K TPOrpaMMHBIM MPOJYKTaM, UCIIOJIb30BAHUS METO/I0B U CPEJICTB IPOEKTUPO-
BaHUS IPOTPAMMHOTO 00€CTICUSHHS

Omanwi qbopmupoeanuﬂ 6 npouecce oceoenun ()ucuulmunbl

Hnouxamoput doc- (ykazamwv 6ce memwvt uz PII/])

oo A Komne Haumenosanue oyernounozo
menyuu Hpakmuueckue Jladopamopnuvie | Kypcoeoii npoekm cpedcmea
Jexyuu 3anamus, 1abopamopu [ (padoma)
NPAKMUKym p
Buinonnenue pacuemmo-
TK-1.1, 1;11;—1.2, TIK- Tema I-5 Tema I-5 He np ed: bclMomp e- | Henp e()’i/ ;:lfwomp « epaguueckoii pabomel / KoH-
o MponbHAsk paboma, HK3aMeH




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

Ounasn, ouno-3aounasn hopma

Min, 6annos Max, 6annos
Ne OueHoYHBIE CPeICTBA (6azoewlit yposens) (nogvluennwlil ypo-

6€Hb)
1 PacueTtHo-rpaduueckas pabora Nel 9 15
2 PacuetHo-rpaduueckas pabora Ne2 9 15
3 PacueTHo-rpaduueckas pabora Ne3 9 15
4 PacuetHo-rpaduueckas pabora Ned 9 15
Texyuuii peiTUHTr 36 60
JK3aMeH 24 40
PeliTunr mo nucuunianHe 60 100

3aounan gpopma
. Max, 6annoe
Min, 6annoe .
Ne OueHovHbIe cpeaACTBA N (nosviuennwlii ypo-
(6azoeviit yposenv)
8€HbB)

1 3ammTa KOHTPOJIBHOM paboThI 10 20

2 KontponbHas padota 26 40

3 DK3aMeH 24 40

Uroro 60 100




HlIkana oyenusanusn

Hudposoe | Boipa:kenue B | CiioBecHoe KpuTepun onieHKH HHAMKATOPOB JOCTH:KeHHs PU opMe KOHTPOJIS:
BbIPaKeHH e 0aJsax: BbIPaKeHH e JK3aMeH / 3a4eT ¢ OLeHKOii 3ayer
5 87-100 OtnmnuHo (3a- | OLeHKa «OTIMYHO» BBICTABISETCS CTYACHTY, €CIIM TEOPETHUECKOE COAep-
YTEHO) JKaHHEe Kypca OCBOSHO MOJHOCTHIO, 0€3 Mpo0eoB; NCUepIIbIBAIOLIE, MOCTe-
JIOBATENBHO, YE€TKO W JIOTHYECKHA CTPOMHO HM3Jaraer MaTepuai; CBOOOIHO
CIIpaBIIsSIETCS C 3aJadaMH, BOMPOCAMH W JPYTHMH BHIAMHU HPUMEHEHHS
3HAHMIA; UCTIOJIB3YET B OTBETE JOMOIHUTEIBHBIA MaTeprall BCE IPEAYyCMOT-
pEHHBIE TPOTPaMMOii 3a/T1aHHUS BBITIOTHEHBI, KAYECTBO WX BBIITOJIHEHUS OIIe-
HEHO YMCJIOM 0aiioB, OJIM3KUM K MaKCHMaJbHOMY; aHAJTM3UPYET MOTy4YeH-
HBbIC PE3YJIBTATBI, TPOSIBIIICT CAMOCTOSTEIBHOCTh TPH  BBITOJHEHUH
3aaHuni Onenka «3ayTeHO» BBICTABIAETCS CTY-
4 74 - 86 Xoporo (3a- |OmeHkKa «XOpoIIo» BBICTABIIAETCS CTYICHTY, €CITH TEOPETHIECKOE COJAEp-|ICHTY, €CIM OTBETHI HAa BOIPOCHI IO Te-
YTEHO) JKaHHE Kypca OCBOCHO MOJTHOCTBHIO, HEOOXOAWMBIE MPAaKTHYECKHE KOMIIe-|MaM AMCIUIUIMHBI ITOCIIEI0BaTENbHBI, JO-
TEHIIMM B OCHOBHOM C(OPMHPOBAHBI, BCE MPEAYCMOTPEHHbIE MTPOTPAMMOM | THUECKH U3JI0KEHBI, JIOITyCKaIOTCS
oOydeHust yueOHbIE 3aJJaHHS BBITIOJHEHBI, KAY€CTBO MX BBIIOJHEHHUS JOCTa-|HE3HAYNTEIbHbIE HEJJOYETHl B OTBETE CTY-
TOYHO BeICOKOE. CTYIeHT TBEpAO 3HAET MaTepual, TPaMOTHO U IO CYIIECT-|IeHTa, TaKHe KaK OTCYTCTBHE CaMOCTOS-
By M3JIaraeT ero, He JOIYCKas CyLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha|TEIHHOTO BHIBOAA, PEUEBbIC OIIMOKHU H I
BOIPOC.
3 60-73 YaoBnerBo- |OneHKA «YIOBICTBOPUTEIHHOY» BBICTABIISETCS CTYACHTY, €CIIM TEOpETHIC-
PUTENBHO (3a- |CKOE colepKaHue Kypca OCBOCHO YaCTUYHO, HO MPOOENbl He HOCAT CyIe-
YTEHO) CTBEHHOTO XapakTepa, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpamMMOil 3a-
JAaHUK BBIIOJHEHO, HO B HHUX HUMEIOTCS OLIMOKM, TNPH OTBETE Ha
MOCTABJICHHBIN BOIIPOC CTYACHT JAOMYCKAaeT HETOYHOCTH, HEIOCTaTOYHO
NpaBUIbHBIE (OPMYINPOBKH, HAOIIOAAIOTCS HAPYILIEHHS JIOTMYECKOH MO-
CJIeJOBAaTEILHOCTH B M3JI0KEHHH POTPaMMHOTO MaTepHaa.
2 Hmxe 60 HeynonerBo- |O1ieHKa «HEYAOBICTBOPUTEIIBHO» BBICTABISCTCS CTYACHTY, eclii OoH He|OIleHKa «HE 3a4TCHO» BBICTABIISCTCS
PUTENBHO  |3HAET 3HAYUTEIHHOW YaCTH MPOTPAMMHOTO MaTepHualia, JOMyCKaeT CYIIecT-|CTyIeHTY, eClii CTYACHT He 3HaeT OCHOB-
(He3auTeHO) |BEHHBIC OIIMOKW, HEYBEPEHHO, C OOJBINMMHU 3aTPYJHCHUSMHU BBHITIOIHSCT|HBIX TMOHATUH TEMBI QUCIUIUIMHBI, HE OT-

MpaKTUYECKUe pabOThl, HEOOXOAWMBIC NPAKTUYCCKHE KOMIICTEHIIMH HE
c(hopMHUpOBaHBI, OONBITUHCTBO MPETYCMOTPEHHBIX MPOTPaMMON 00yUICHHUS
Y4eOHBIX 33JJaHUI HE BBIITOJHEHO, KAYECTBO MX BHITIOJIHCHUS OI[CHCHO YHC-
JIOM 0aJIIOB, OJIM3KUM K MUHUMAIIEHOMY

BEYACT Ha IOMOJHUTEIBHBIC U HABOASIIINE
BOTIPOCHI TIPEIOIaBaATENs.




MuHucTepcTBO HayKu U Bhiciiero oopasosanus Poccuiickoit denepannu
HwxHekaMCcknii XUMHUKO-TEXHOJIOTUUECKU HHCTUTYT ((puIra)
(benepabHOTO TOCYAaPCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOTO YUPEKACHHS
BBICIIIETO 00Opa30BaHuUs
«KazaHckuii HaMOHAIBHBINA UCCIEA0BATEILCKUN TEXHOJIOTHYECKU YHUBEPCUTET

Dakynemem _yHpaBlIeHUS U aBTOMATU3ALUN
KageopannbhopMalmOHHBIX CHCTEM U TEXHOJIOTHIA

Hampasnenue noaroroBku:09.03.01 MadopmaTka 1 BEIYUCTUTEIbHAS TEXHUKA
(k00 u HaumeHnosamnue)

[Ipoduns/mporpamma: ABTOMATU3UPOBAHHBIE CHCTEMbl 00paOOTKN MHGMOPMAIMKA U
YIPABJICHUS

KommuiekT 3aganuii 17151 BHINOJIHEHUSI pacyeTHO-rpaduueckoipadoTsl
noaucuuiuineel IpukiagHas MareMaTuka

PI'P Nel. Iu¢¢epenunanbHbie YypaBHEHUsI IEPBOr0 MOPSAKA
Haiiti 061muii uaTerpan auddepeHnnaibHbIX YpaBHEHHIA:

a) y'e'N1-x* +x(e +4)=0;

6) ve’ = (1’ )y
B)3x—y—-2)y' =x+y-2;

r) x'—-y=x'e";

n) xy'+4y= ZJ;E""'] ;

e) [3;{3.}' —y’ )dx+ [,rj —3}'3.1(_)-:{1»‘ =0.

Haiitu uaTErpaIbHyI0 KPUBYIO, IPOXOASAUIYIO Yepe3 TOUKy M.
(" =327 )dy+xydx =0, M(41).

PI'P Ne2. In¢ppepeHnnanbHbie YpAaBHEHUs] BBICHIUX MOPSAKOB
Haiitn oOmiee pemenune auddepeHunanbHbIX ypaBHEHUH, AOMYCKAIONINX MOHU-
KEHHE MOPAIKA.

a) xy"=y"; 0) J;y" =1.

Haiitu obmiee pereHue ypaBHEHHS METOJIOM BapUaIlUU MPOU3BOJIBHBIX MOCTOSH-
HBIX.

" _ 2x -1
y'—y=("+1)
Haiitu obmiee pemenne THHEHHOTO HEOJHOPOIHOTO Au(dHepeHITNaTLHOTO YpaB-
HEHHUS METOOM MOA00pa YaCTHOTO PEIICHHUS.



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;
)y +4y =x+e .

PI'P Ne3. Cucremsl nud depeHnuajbHbIX YPaBHEHHI
Pemmts 3amauy Ko 1151 cucteMsl TnHENHBIX 1udpepeHnanbHbIX ypaBHEHNH.

ﬁ =2x—-v

dt ’

Doy

dt |
x(0)=—Lv(0)=0.

dx

—_—=—x-2

dt 4

Q: 3x+4y

dt

x(0)=-1Ly(0)=0.

Haiitu ypaBHeHHE KPUBOH, Y KOTOPOH JIMHA OTPE3Ka, OTCEeKae-
MOTO KacaTellbHOH Ha OCH adCIHCce, paBHa KBaJpaTy Op/HHATHI
TOYKH KacaHHs.

Haiitn kpuByto, npoxo/asuryto dyepes Touky N(0,4) v obnamaro-
LIYIO CHCAYIOLUIHM CBOHMCTBOM: IUJIONIA/lb KPHBOJMHEHHOH Tpa-
NEeLHH, OTPAaHUYEHHOH M000H Apyroil KpUBOI, JIBYMS OpIWHA-
TaMH ¥ OCkIO abciuce, MponoplMoHansHa JUTHHE 3ToH 1yru. Ko-
3P GUIHEHT NPONOPLMOHANILHOCTH paBeH 4.

PI'P Ne4. MaTemaTu4ecKue NaKeThl VISl pellleHUus
auddepeHuMATBHBIX YPABHEHUH

Pemmnte nuddepennmansabie  ypaBHeHUs: mnpeawpiaynmx PI'P ¢ momoibio
CpPEICTB MAaTEMATUUYECKUX MAKETOB:

1. B MathCad.

2. B MatLab.

3. B Maple.

Kpurepuuonenku:



Ne Bl KOHTDOUS KoanuecTBo 0a/1J10B
n/n ! p MunumajbHoe | MakcuMaiabHOe
1 PacuetHO-Tpadmyeckas 9 15
pabota Nel
PacueTtHO-Tpadmyeckas
2 pabota Ne2 0 15
Pacuerno-rpaduyeckas
3 pabota Ne3 0 15
Pacuerno-rpaduyeckas
4 pabota Ned 0 15
Hroro 36 60
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Bonpocel k 3xk3aMeHy
no auctuiuinHe(moayno)bl.B.J1B.03.01 IlpuknagHas MareMaTrka
1. OcHOBHBIEC MOHATHS U TEOMETPUIECKAst HHTEPIIPETaLns OOBIKHOBEHHBIX Auddepen-
UaJIbHBIX ypaBHeHUH (Ha npumepe O/]Y nepBoro nopsaka).
2. HauanpHble yCJIOBHA U TEOpEMa CYIIECTBOBAHUA U €AMHCTBEHHOCTHU pewenus O1Y
NIEPBOrO MOPsAKa.
VYpaBHEHUS C pa3IEIAIOIUMUCS IEPEMEHHBIMU.
OnHOpOIHOE ypaBHEHUE.
VYpaBHEHUS, IPUBOSAIIMECS K OJHOPOIHBIM.
Jluneiinoe ypaBHeHue. Teopema 0 CTpyKType OOIIETo pelieHus TMHEHHOTO HEOTHO-
poJHOro AU(PepeHINaIbHOTO YpaBHEHUS.
7. JlunenHoe ypaBHeHHE. MeTo Bapyallu IIPOU3BOJIbLHOW MOCTOSHHOM.
8. JluneitHoe ypaBHeHue. Meron bepnyiu.
9. VYpaBHenue bepuymim.
10. YpaBHeHue B noiHbIX qud¢epennnanax. Cxema pelieHus ypaBHEHUS.
11. UnaTerpupyromuii MHOKATEIb.
12. YpaBuenue Jlarpanxa. MeToq BBeIeHUs TapaMeTpa.
13. YpaBnenue Knepo.
14.T'eomeTpuyeckuii cMbici ocoOoro pemieHust ypasHenus Kiepo.
15. VpaBHeHue, fomycKarolee oHmwkerne nopsaaka. Ciygait y™ = f(x).
16. YpaBHeHue, nonyckarolee NoHwxkeHne nopsaka. Ciydai
F(x,y®,y®D . y®™) = .
17. YpaBHeHue, nonyckaroniee noHmwxkenue nopsiaka. Cnyqai F (y, vy, .., y(n)) = 0.
18. JIuneiinoe onHopoaHOE MU depeHranbHOe ypaBHEHHE BTOporo nopsaaka. Teopema
O CTPYKTYpE €ro 00ILIEero pemeHusl.
19. JIuneiinoe onHopoaHoe nudhepeHnrnanbHOe YpaBHEHHE BTOPOTO MOPSAIKA C IIOCTO-
SHHBIMH KO3 UITICHTAMHU.
20. JIuneiinoe HeoHOPOIHOE U depeHLnanbHOe YpaBHEHHE BTOPOTO MOPSIKA C I10-

ANl



CTOSTHHBIMU K03 dunimeHTaMu. MeTo ] Bapraiiy MPOU3BOJIBHBIX MIOCTOSTHHBIX.

21. Jluneitnoe HeogHOpoaHOE U] PEepeHIInaTbHOE YpaBHEHUE BTOPOTO OPsIKa € TI0-
CTOSIHHBIMU KO3 (dulineHTaMu. Paznuynble ciiydan npaBoi 4acTu.

22. OcHOBHBIE TIOHSTHS IS CUCTEMBI AU (P PepeHITHaTbHBIX YPaBHEHHH.

23.3anava Komm aist HopMmansHOM cucteMbl. [loHsTHE 06 0011EM U YaCTHOM pPEIICHUH.

24. VlaterpupoBaHue cucteM audQepeHnnanbHbIX ypaBHEHUH TyTeM CBEACHHUS K O/1-
HOMY YPaBHEHHIO BBICILIETO MOPSIKA.

25. Cucrema JIMHEWHBIX OMHOPOIHBIX AU((epeHITUATBHBIX YPABHEHUH C IIOCTOSTHHBIMU
Kod(ppurmeHTamu.

26. Knaccudukanus mMHEHHbIX U} PepeHnanbHbIX YpaBHEHUH BTOPOTO MOPsJIKa B
YaCTHBIX MTPOU3BOJIHBIX C JIByMsI HE3aBUCUMBIMU [TIEPEMEHHBIMU U MPUBEICHUE UX K
KaHOHUYECKOMY BUJY.

Kpurtepuu ouenku

Otanuno (35-40 6.): oOyyaronIUiics MOTHO PACKPBUT COJIEP)KaHUE MaTepHalia B 00b-
eMe, MPelyCMOTPEHHOM MPOrpaMMOi; U3T0KUIT MaTEpUal TPAMOTHBIM S3bIKOM, TOYHO HC-
MOJIb3Yys CHEIUANbHYIO, B ONPECIIEHHON JTOTUYECKOM MOCIeI0BaTEIbHOCTH; TToKa3al yme-
HUE WILIIOCTPUPOBATH TEOPUI0 KOHKPETHBIMHM MPUMEPAMH; MPOJAEMOHCTPUPOBAT 3HAHHE
TEOPUU paHee M3yYEHHBIX COMYTCTBYIONIMX TeM, CHOPMUPOBAHHOCTh U YCTOWYMBOCTH HC-
MOJIb3YEeMBIX TIPH OTBETE YMEHHI W HABBIKOB; OTBEYAJI CAMOCTOSITEIBHO, 0€3 HABOJSIINUX
BOIIPOCOB MpETNoaBaTelisl; BOSMOXKHBI OJJTHA — JIB€ HETOUYHOCTH MPHU OCBEIIEHHE BTOPOCTE-
MIEHHBIX BOMPOCOB WJIM B BBIKIAJKAX, KOTOPHIE OOYJAIOIIMIICS JIETKO MCIPABWII MMOCIE 3a-
MedaHwus npemnoaasarens, ot 86 1o 100 % yueGHOTO MaTepuana.
Xopouo (25-34 6.): eciii yAOBJIETBOPSET B OCHOBHOM TPEeOOBAaHUSM Ha OTIWYHO, HO TIPHU
TOM MMEET HEKOTOPble U3 HEAOCTATKOB: B M3JIOKEHUU NOMYIICHbI HEOOJbIINE MPOOEHI,
HE MCKa3uBIlIee CHEIUAIbHYIO COACpKaHHe OTBETA; JOIMYIIEHbI OJMH — JBa HEJ0UYETa MpHU
OCBEIICHUU OCHOBHOTO COJIEpKaHUsl OTBETA, UCIPABJICHHBIEC MOCJE 3aMEUYaHus MPenoaaBa-
TeNsl; JOMYIIEHbl OImKOKa uiu Oojiee ABYX HEJOUYETOBIPH OCBELIEHWU BTOPOCTEHEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX,JIETKO UCIIPABICHHBIE MTOCTE 3aMeUYaHus NpenojjaBarens, ot 74
10 83 % ydeOHOro Marepuarna.
YaosiaerBoputenabHo (15-24 6.): HEMOJIHO PaCKpPHITO COAEp)KaHKME MaTepuaia (coaepika-
HUE U3JI0KEHO (pparMeHTapHO, HE BCET/Ia MOCJIEI0BATENIbHO), HO MOKa3aHo 00Iliee MoHuMa-
HUE BOIIPOCa U MPOJIEMOHCTPUPOBAHBl YMEHUS, JOCTATOYHBIE JIJIs1 YCBOEHHUS MPOrPaMMHOTO
MaTepHala; UMEINCh 3aTPYTHEHUS WIH TOMYIIEHBI OMIMOKH B ONPEACIICHUN TEPMUHOIOTHU
JUCIUIUIMHBI, UCIPABIICHHBIE MOCIE HECKOJBKUX HABOJSIIMX BOIMPOCOB MpErnojaBaTelis;
00yJaroImuics He CIIPABUJICS C TPUMEHEHHEM TEOPUH B HOBOW CHTYAIlUU TIPH BBIMTOJTHCHUH
MPAKTUYECKOTO 3aJIaHUs, HO BBIMOJHMWI 3aJaHMsl O0S3aTEIBHOTO YPOBHS CIOKHOCTH TIO
JaHHOW TeMe; MPU JOCTATOYHOM 3HAHWU TEOPETHYECKOr0 MaTepuaia BbIsBICHa HEJIO0CTa-
TOYHAass CPOPMUPOBAHHOCTH OCHOBHBIX YMEHHI M HaBBIKOB, 0T 60 10 73 % y4yebHOrO Marte-
puasa.
HeynoBierBoputeiabno (1-14 6): He pacKpbITO OCHOBHOE COJCp)KaHHE y4yeOHOTO MaTe-
puana; oOHapyXeHO He3HaHue oOydarommcs OoJbliel wnu Haubosee BaKHOW YacTH
y4e0HOTO MaTepHala; JOMYIIeHBI OMMMOKH B OMPEISIICHUH TMOHSATUH, TIPU MCTIOJIb30BaHUN
TEPMUHOJIOTUU AUCIUIUIMHBI, KOTOPbIE HE UCIIPABIICHBI MOCJIE HECKOJIIBKUX HAaBOJAIIUX BO-
MpOCOB IpernoaaBaTens, Menee 60 % ydueOHOro marepuana.



MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((dunuan)deaepaaibHOro
TOCYIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTeIbHOTOYIPEKICHHUS BBICIIIETO
o0OpazoBaHUs
«Ka3zaHckuii HAlIMOHATBHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHUECKUNYHUBEPCUTET»
@akynbTET YIPABICHUS U aBTOMATH3ALUN
Kadenpa nadpopMaimoHHBIX CUCTEM U TEXHOIOTUN

Hamnpasnenue moaroroku: 09.03.01 MudopmaTrka v BEIYUCIUTEIbHAS TEXHUKA
[Tpoduns moArOTOBKH A BTOMATH3MPOBAHHBIE CUCTEMbI 00pa0O0TKH HH)OPMALINY U YIIPABICHUS

(D / VTBEPHEIAIO
3ae. xajegpol . \ O.B. Maryxmsa
wlbw 04 2019 1.

IK3aMeHANHOHHbIHONIeTNe |
1. OcHOBHbIE OHATHUS U T€OMETPUYECKasi UHTEpHpeTalus OOBIKHOBEHHBIX T depeHInab-
HBIX ypaBHeHU (Ha npuMepe OZlY nepBoro nopsiaka).
2. HavayibHble yCIOBHS U TE€OpPEMA CYIIECTBOBAHUS M eAUHCTBEHHOCTH pemenust OJ1Y nep-
BOT'O MOPSAKA.

3. IlpakTuueckoe 3a1aHueE.

CocraBuTeNb g Botsakosa JI.P.

MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((dunuan)deaepaaibHOro
TOCYIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTeILHOTOYIPEKICHHUS BBICIIIETO
o0OpazoBaHus
«Ka3zaHckuii HAlIMOHATBLHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHUECKUNYHUBEPCUTET»
@akynbTET YIPABICHUS U aBTOMATH3AlUN
Kadenpa nadpopMaimoHHBIX CUCTEM U TEXHOIOTUN
Hamnpasnenue nmoaroroku: 09.03.01 MudopmaTrka v BEIYUCIUTEIbHAS TEXHUKA
[Tpoduns mOArOTOBKH «ABTOMATH3HMPOBAHHBIE CUCTEMBI 00pa0O0TKH HH)OPMALINY U YIIPABICHUS

(D / VTBEPXKJIAIO
3aB. kadeapoii ks O.B. MaryxuHa

«26» 04 2019 .

9K3aMeHAIMOHHbII 01IeTNe 2
1. VYpaBHeHuUs ¢ pa3eisOMIUMHUCS TEPEMEHHBIMU.
2. OaHOpPOJIHOE ypaBHEHHUE.

3. Ilpaktuueckoe 3aiaHue.

CocraBurenb Borsxona JI.P.



MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((dunuan)deaepaaibHOro
TOCYIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTeIbHOTOYIPEKICHHUS BBICIIIETO
o0OpazoBaHUs
«Ka3zaHckuii HAlIMOHATBHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHUECKUNYHUBEPCUTET»
@akynbTET YIPABICHUS U aBTOMATH3ALUN
Kadenpa nadpopMaimoHHBIX CUCTEM U TEXHOIOTUN
Hamnpasnenue moaroroku: 09.03.01 MudopmaTrka v BEIYUCIUTEIbHAS TEXHUKA
[Tpoduns moArOTOBKH A BTOMATH3MPOBAHHBIE CUCTEMbI 00pa0O0TKH HH)OPMALINY U YIIPABICHUS

(T VTBEPKTAIO
3ae. xadempoH - \ O0.B. Maryumaa
w26» 04 2019 1.

IOK3aMeHAIMOHHBIHOMJIeTNe 3
VYpaBHEHMS], TPUBOIALINECS K OJHOPOIHBIM.
Jluneiinoe ypaBHeHue. Teopema 0 CTpYKType 0OLIEero pemeH s JMHEHHOT0 HEOJTHOPOIHO-
ro nuddepeHInaIBHOTO YpaBHEHHUS.

N —

3. Ilpaktuueckoe 3aiaHue.

CocraBurenb g Borskosa JI.P.

MuHHCTEpCTBO HAYKH U BhICIIET0 oOpa3zoBanus Poccuiickoit deneparuu
HwxHeKkaMCKHil XUMUKO-TEXHOJIOTHIECKUI HHCTUTYT (pruinan)deneparbHOTO
roCy/1apCTBEHHOI'0 OI0/PKETHOTO 00pa30BaTEIbHOIOYUPEKICHUS BBICILIETO
o0Opa3oBaHUs
«Ka3zaHCkuil HalMOHAJIBHBIA UCCIIEI0BATEILCKUN TEXHOJIOTUYECKUNYHUBEPCUTET
@DaxynbTeT YIPABJICHUS U aBTOMATH3AINH
Kadenpa napopManiMOHHBIX CHCTEM M TEXHOJIOTHI
Hanpasnenue noarorosku: 09.03.01 MadopmaTiKa ¥ BRIYUCIUTEIbHAS TEXHUKA
[Tpoduias mOATOTOBKHM«ABTOMATU3UPOBAHHBIE CUCTEMBI 00Pa00TKH HHPOPMAIIUY U YIIPABJICHHS

(i / VTBEPITAIO
3ae. kadenpoi . \ OB Maryxuna
w26 04 2019 1.

IK3aMeHANHOHHbIHONIeTNe 4
1. JluneitHoe ypaBHeHHE. MeTo Baprallui MPOU3BOJILHON MOCTOSHHOM.
2. Jlunelinoe ypaBHeHue. Meroz bepnyiu.

3. IlpakTuueckoe 3a1aHue.

CocTaBuTeNb e Botsaxkosa JI.P.



MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((dunuan)deaepaaibHOro
TOCYIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTeIbHOTOYIPEKICHHUS BBICIIIETO
o0OpazoBaHUs
«Ka3zaHckuii HAlIMOHATBHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHUECKUNYHUBEPCUTET»
@akynbTET YIPABICHUS U aBTOMATH3ALUN
Kadenpa nadpopMaimoHHBIX CUCTEM U TEXHOIOTUN
Hamnpasnenue moaroroku: 09.03.01 MudopmaTrka v BEIYUCIUTEIbHAS TEXHUKA
[Tpoduns moArOTOBKH A BTOMATH3MPOBAHHBIE CUCTEMbI 00pa0O0TKH HH)OPMALINY U YIIPABICHUS

(O / VTBEPTAIO
. \ OB, Marvxusa
w2bw 04 2019 T.

33E. Kajdenpoi

IOK3aMeHAIMOHHBIHOMJIeTNe 5
1. VYpasuenue B noiaHbx auddepennnanax. Cxema penieHus ypaBHEHUSI.
2. HnTerpupyromuii MHOXKUTEb.

3. IlpakTuueckoe 3a1aHue.

CocraBuTenb 4 Bortakosa JI.P.

MuHHCTEpCTBO HAYKH U BhICIIET0 oOpa3zoBanus Poccuiickoit denepanun
HwxHeKkaMCKHii XUMUKO-TEXHOJIOTHIECKU HHCTUTYT (prutnan)deneparbHOTO
roCy/IapCTBEHHOT'0 OI0/PKETHOTO 00pa30BaTEIbHOIOYUPEKICHUS BBICILIETO
o0Opa3oBaHUs
«Ka3zaHCkuil HalMOHAJBHBIA UCCIIEIOBATEILCKUN TEXHOJIOTUYECKUNYHUBEPCUTET
@DaxynbTeT YIPABJICHUS U ABTOMATH3AINH
Kadenpa napopManiMOHHBIX CHCTEM M TEXHOJIOTHI
Hanpasnenue noarorosku: 09.03.01 MadopmaTiKa 1 BRIYUCIUTEIbHAS TEXHUKA
[Tpoduias mOATOTOBKHM«ABTOMATU3UPOBAHHBIE CUCTEMBI 00pa00TKH MHPOPMAIIUY U YIIPABJICHHS

(0 ¥ VTBEPKTAIO
3ae. kadempoi . \ O B Maryxuma
«26» 04 2019 r.

I9K3aMeHAIMOHHBIHOMJIeTNe 6
1. VYpaBuenue Jlarpanxa. MetoJ BBeZieHUs mapameTpa.
2. VYpasuenue Knepo.

3. IlpakTuueckoe 3a1aHueE.

CocraBurenb Botskosa JI.P.



MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((dunuan)deaepaaibHOro
TOCYIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTeIbHOTOYIPEKICHHUS BBICIIIETO
o0OpazoBaHUs
«Ka3zaHckuii HAlIMOHATBHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHUECKUNYHUBEPCUTET»
@akynbTET YIPABICHUS U aBTOMATH3ALUN
Kadenpa nadpopMaimoHHBIX CUCTEM U TEXHOIOTUN
Hamnpasnenue moaroroku: 09.03.01 MudopmaTrka v BEIYUCIUTEIbHAS TEXHUKA
[Tpoduns moArOTOBKH A BTOMATH3MPOBAHHBIE CUCTEMbI 00pa0O0TKH HH)OPMALINY U YIIPABICHUS

(T VIBEPAJIAIO
3ae. Kadempor . \ OLB. Maryxusa
w2bw 04 2019 1.

OK3aMeHAIMOHHBIHOMJIeTNe 7
1. T'eomerpuyeckuii cMbICT 0coO0T0 perieHust ypapHeHus Kiepo.
2. VpaBHeHHme, j0oNycKarolee noHmkenne nopsaka. Ciyuaii y™ = f(x).
3. IlpakTuueckoe 3a1aHue.

CocTaBuUTEIb Botsaxosa JI.P.

MuHHCTEpCTBO HAYKU U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HwxkHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((dhunuan)deaepaaibHOro
rOCyIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTeIHLHOTOYIPEKICHHUS BBICIIIETO
o0OpazoBaHus
«Ka3zaHckuii HAlIMOHATBLHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHYECKUNYHUBEPCUTET»
@akynbTET YIPABICHUS U aBTOMATH3AlUN
Kadenpa nadpopMamoHHBIX CUCTEM U TEXHOIOTUN
Hamnpasnenue moaroroku: 09.03.01 MudopmaTrka v BEIYUCIUTEIbHAS TEXHUKA
[Tpoduns moArOTOBKM «ABTOMATH3HPOBAHHBIE CUCTEMBI 00pa0O0TKN HH)OPMALINY U YIIPABICHUS

(i / VTBEPKIAIO
. \ 0.B. Maryxusa
w26m 04 2019 1.

3ae. kadempoH

IOK3aMeHAIMOHHBIHOMJIeTNe §
1. Ypasuenue, nomyckaromiee nonmkenue nopsyika. Cryuait F(x, y®, y*+  y®) =0,
2. VYpaBHeHue, IOIyCKaroIee MOHmwKeHHe mopsaka. Ciaydaii F (y, v,y ., y(")) =0.
3. IlpakTuueckoe 3a1aHue.

CocraBuTenb 1 Botakosa JI.P.



MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((dunuan)deaepaaibHOro
TOCYIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTeIbHOTOYIPEKICHHUS BBICIIIETO
o0OpazoBaHUs
«Ka3zaHckuii HAlIMOHATBHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHUECKUNYHUBEPCUTET»
@akynbTET YIPABICHUS U aBTOMATH3ALUN
Kadenpa nadpopMaimoHHBIX CUCTEM U TEXHOIOTUN
Hamnpasnenue moaroroku: 09.03.01 MudopmaTrka v BEIYUCIUTEIbHAS TEXHUKA
[Tpoduns mOATOTOBKH A BTOMATH3HPOBAHHBIE CUCTEMbI 00pa0O0TKH HH)OPMALINY U YIIPABICHUS

(O / VTBEPTAIO
33E. Kajdenpoi . \ OB, Marvxusa
w2bw 04 2019 T.

IOK3aMeHAIMOHHBIHOMJIeTNe 9
1. JluneitHoe ogHOpOoaHOE MU PepeHIaIbHOE ypaBHEHUE BTOPOTo nopsiaka. Teopema o
CTPYKTYypE €ro O0IIero pemeHusl.
2. Jluneitnoe ogHopoaHOE MU depeHITMaIbHOE YpaBHEHNE BTOPOTO MOPSIKA C TOCTOSHHBIMU
kod(purmeHTamu.
3. Ilpaktuueckoe 3a1aHue.

CocTaBuTeNb ‘L Botsaxkosa JI.P.

MuHHCTEpCTBO HAYKH U BhICIIET0 oOpa3zoBanus Poccuiickoit deneparun
HwxHeKkaMCKHii XUMHKO-TEXHOJIOTHIECKUI HHCTUTYT (pruinan)deneparbHOTO
roCy/IapCTBEHHOT'0 OI0/PKETHOTO 00pa30BaTEIbHOIOYUPEKICHUS BBICILIETO
o0Opa3oBaHUs
«Ka3zaHckuil HalMOHAJIBbHBIA UCCIIEIOBATEILCKUN TEXHOJIOTUYECKUNYHUBEPCUTET
@DaxynbTeT YIPABJICHUS U ABTOMATH3AINH
Kadenpa napopManiMOHHBIX CHCTEM M TEXHOJIOTHI
Hanpasnenue noarorosku: 09.03.01 MadopmaTiKa 1 BRIYUCIUTEIbHAS TEXHUKA
[Tpoduas mOATOTOBKHM«ABTOMATU3UPOBAHHBIE CUCTEMBI 00pa00TKH HHPOPMAIIUN U YIIPABJICHHS

(D / VTBEPIKTAIO
3ae. kadenpoH . \ OB, Matyxusa
«26» 04 2019 1.

IK3aMeHaAlMOHHbII0OMIeTNe 10
1. Jluneiinoe HeomHOpoaHOE MU PEepeHIInaTbHOE ypaBHEHUE BTOPOTO MOPSIIKA C TIOCTOSH-
HbIMU KO3 urreHTamMmu. MeTo1 Bapuaiuy Mpou3BOIbHBIX TOCTOSTHHBIX.
2. JluneliHoe HeomHOPOAHOE U] PEepeHIInaTbHOE YPaBHEHUE BTOPOTO MOPSIIKA C TIOCTOSH-
HBIMHU K03 punmentamu. Pa3nuunble cirydan npaBoii 4acTu.

3. IlpakTuueckoe 3a1aHue.

CocraBurens 4 Borskosa JI.P.



MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((dunuan)deaepaaibHOro
TOCYIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTeIbHOTOYIPEKICHHUS BBICIIIETO
o0OpazoBaHUs
«Ka3zaHckuii HAlIMOHATBHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHUECKUNYHUBEPCUTET»
@akynbTET YIPABICHUS U aBTOMATH3ALUN
Kadenpa nadpopMaimoHHBIX CUCTEM U TEXHOIOTUN
Hamnpasnenue moaroroku: 09.03.01 MudopmaTrka v BEIYUCIUTEIbHAS TEXHUKA
[Tpoduns moArOTOBKH A BTOMATH3MPOBAHHBIE CUCTEMbI 00pa0O0TKH HH)OPMALINY U YIIPABICHUS

(T Y VTBEPAIAIO
3aE. Kadenpoi - \ OB, Marvxuna
w2bw 04 2019 1.

IK3aMeHAIMOHHBIHOMIeTNe 11
1. OcHOBHBIE OHATHS AJII CUCTeMbI TU(depeHITNaTbHBIX YPaBHEHUH.
2. 3amava Komm qyist HOpManbHO# cucteMsl. [ToHsiTre 06 0011eM 1 YaCTHOM PEIICHUH.

3. IlpakTuueckoe 3a1aHue.

CocraBuTeNb Bortakosa JI.P.

MuHHCTEPCTBO HAYKU U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((dunuan)deaepaaibHOro
TOCYIapCTBEHHOT'O OI0/PKETHOTO 00pa30BaTeIbHOTOYIPEKICHHUS BBICIIIETO
o0OpazoBaHUs
«Ka3zaHckuil HAlIMOHATBLHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHYECKUNYHUBEPCUTET»
@akynbTET YIPABICHUS U aBTOMATH3AlUN
Kadenpa nadpopMaimoHHBIX CUCTEM U TEXHOIOTUN
Hamnpasnenue moaroroku: 09.03.01 MudopmaTrka v BEIYUCIUTEIbHAS TEXHUKA
[Tpoduns mOArOTOBKH A BTOMATH3HMPOBAHHBIE CUCTEMBI 00pa0O0TKH HH()OPMALINY U YIIPABICHUS

(T VIBEPAJIAIO
3ae. Kadempor h \ OLB. Maryxusa
w2bw 04 2019 1.

IK3aMeHAUOHHDbI0OnIeTNe 12
1. HWnrerpupoBanue cuctem auddepeHnaaIbHbIX YPaBHEHUN TyTEM CBEJICHUS K OTHOMY
YpaBHEHHUIO BBICIIETO MOPSAKA.
2. Cucrema TUHEHHBIX OJHOPOAHBIX AU epeHInaNIbHBIX YPaBHEHUH ¢ TOCTOSIHHBIMU KO-
s urmenTamu.

3. Ilpaktuueckoe 3aaHue.

CocraBuTenb Bortakosa JI.P.



MuHHCTEpCTBO HAyKH U BhICIIET0 oOpa3zoBanus Poccuiickoit @eneparnun
HuxHexkaMCKHii XUMHKO-TEXHOJIOTHYECKH HHCTUTYT ((prnnan)denepansHOTO
rOCy/IapCTBEHHOI'0 OI0/PKETHOTO 00pa30BaTEIbLHOIOYUPEKICHUS BBICILIETO
o0Opa3oBaHUs
«KazaHCckuii HaIlMOHAJIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOTHYECKUH YHUBEPCUTET»
@DaxynbTeT YIPABJICHUS U ABTOMATH3AINH
Kadenpa napopManiMOHHBIX CHCTEM M TEXHOJIOTHI

Hampasnenue noxroroku: 09.03.01 MudbopMaTiKa U BEIYUCIUTEIbHAS TEXHUKA
[Tpoduns MOATOTOBKH«ABTOMATU3UPOBAHHBIE CUCTEMBI 00pa00TKH MH(OPMAITUY U YITPABICHUS

(D / VIBEPAJIAIO
3ae. Kajempol . \ 0. B. Matyxusa
«26» 04 2019 .

IK3aMeHaAllMOHHbIIOMIeTNe 13

1. Cucrema TMHEHHBIX OAHOPOIHBIX U (HEepEeHINATBLHBIX YPABHEHH C IIOCTOSHHBIMU KO-
s purmenTamu.

2. Knaccuduxanus muaeiHbIX qudQepeHnaIbHbIX YpaBHEHUH BTOPOTO MOPSIKA B 4aCT-
HBIX IPOU3BO/IHBIX C IByMsI HE3aBHCHUMBIMHU TIEPEMEHHBIMHU H ITPHUBEACHUE UX K KAHOHH-
YEeCKOMY BUY.

3. IlpakTuueckoe 3agaHue.

CocraBurenb y Botsakosa JI.P.

MuHHCTEpCTBO HAYKH U BhICIIET0 oOpa3zoBanus Poccuiickoit deneparnun
HuxHexkaMCKHii XUMHKO-TEXHOJIOTHYECKH HHCTUTYT ((prman)deneparsHOTO
roCy/1IapCTBEHHOT'0 OI0/PKETHOTO 00pa30BaTEIbLHOIOYUPEKICHUS BBICILIETO
o0Opa3oBaHUs
«KazaHCKuii HaIlMOHAIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOTHYECKUH YHUBEPCUTET)
@DaxynbTeT YIPABJICHUS U aBTOMATHU3AINH
Kadenpa napopManiMOHHBIX CHCTEM M TEXHOJIOTHI

Hampasnenue noaroroku: 09.03.01 MudbopMaTiKa U BEIYUCIUTEIbHAS TEXHUKA
[Tpoduns MOATOTOBKM«ABTOMATU3UPOBAHHBIE CUCTEMBI 00pa00TKH MH(OPMAITUK U YITPABICHUS

(i / VTBEPKIAIO
3ae. kadempoH . \ 0.B. Maryxusa
w26m 04 2019 1.

DK3aMeHAIHOHHEIIOnIeTNe 14

1. Ypasuenue Kiepo.
2. T'eoMerpuyeckuii CMBICT 0cOO0TO pernieHust ypapHeHus1 Kiepo.

3. IIpakTuueckoe 3a1aHue.

Cocrasurens Borskosa JI.P.



MunucTepcTBO HayKu U BhIicuiero oopasosanus Poccuiickoit denepannu
HwxHekamMCcknii XUMHUKO-TEXHOJIOTUYECKU HHCTUTYT ((puIra)
(benepabHOTO TOCYAaPCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOTO YUPEKACHHS
BBICIIET0 00Opa30BaHus
«Ka3zaHCKuil HalMOHAIIBHBINA UCCIIEIOBATENIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynvmem yNPABICHUS U aBTOMATU3ALUN
KageopannhopMaimOHHBIX CHCTEM W TEXHOJIOTHIA

Hanpapnenue noaroroBku:09.03.01 MudbopmaTuka v BEIYUCIUTEIbHAS TEXHUKA
(K00 u HaumeHnoganue)

[Ipoduns/mporpamma: ABTOMATU3UPOBAHHBIE CUCTEMbI 00pabOTKK MHGpOpPMAIUU U
YIOPaBICHUS

Bonpocs! 1J151 3alIMTHI KOHTPOJILHOMPAOOTHI
(1J1s CTY/1eHTOB 3204HOM (popmMBbI 00yUeHUsT)
noaucuumuHellpukiagHas MaTeMaTuKa

1. duddepenunanbabie ypaBHEHUS IEpBOro nopsaka. @opmsl 3amucu ypaBHe-
HUS.

2. Pemenne nuddepennmanbHoro ypaBHeHus nepBoro nopsiaka. @opmel 3anu-
CH PEILLCHHUS.

3. Teopema Komu o cymiecTBOBaHUHU U €TUHCTBEHHOCTH peleHus nuddepen-
LIMaJIbHOTO YPaBHEHHUs I1epBOro nopsiaka. 3agada Komm. I'eomerpudecknii
CMBICIL.

4. Knaccudpuxauus nuddepeHaibHbIX ypaBHEHUH IEPBOrO NOPSAKA.

. Auddepenunanbabie ypaBHEHUS C pa3IesIONIMMUCS TepeMeHHbIMU. MeTox

peuieHus.

6. Onnopoansie pyHkunu. OnHopoaHble U PepeHnanbHbIE ypaBHe-
HUS.paBHOCWIBbHBIE OlpeaeneHus. MeToa pereHus.

7. Jluneitnoe nuddepeHnmaipHoe ypaBHEHHE TIepBOro nopsaka. MeToasl pe-

LICHUS.

Ypasuenue bepuymu. Meron pemieHus.

9. VYpasuenue B nmonnbix Auddepenunanax. [Ipusnak ypasaenus. Meron pere-
HUS.

10. Auddepenunanbabie ypaBHEHUS BBICIINX MOPAKOB. POPMBI 3alHCH ypaB-
HEHUS.

11.Pemenue nuddepeHIranbHOro ypaBHeHusI n-ro nopsiaka. @opMel 3anucu
peuieHus.

12. Teopema Kot 0 CyiecTBOBaHHH U €IUHCTBEHHOCTH petneHust nuddepen-
MAaJbHOr0 YpaBHEHHUs n-ro nopsaka. 3agada Kommn.

13. IuddepenunanbHble ypaBHEHUS, TOMyCKalOIIe MOHWKeHne nopsaka. Kiac-
cudukanusa. MeToasl pemeHusl.

14.JIuneiinble oqHOpOIHBIE TU((epeHIIMATBbHBIE YPABHEHUS N-TO MOPSJIKA.
CBolicTBa penieHuil ypaBHEHHUS.

15.JIuneitno 3aBucuMast cucteMa pynkuuii. Onpenenurens Bporckoro. Ycio-

93]
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BUE JIMHEWHOM HE3aBUCUMOCTHU CUCTEMbI PyHKIM. DyHIaMEHTalIbHAs CUC-
TeMa peLIeHUH JTMHEHHBIX OAHOPOIHBIX AU PepeHInanbHbIX YpaBHEHUN n-
ro MOpsAKa.

16.CtpykTypa 0011€ero pemeHus JMHEHHOTO OJHOPOIHOTO 11D (hepeHIIMaIbHOTO
YpaBHEHUS N-TO MOPSAKA.

17.JIunelinble HEOAHOPOAHBIE AP PEpEeHLINaTbHbIE YPABHEHUS N-I'O NOPSAIKA.

18.CtpykTypa 00111ero pemeHus JMHEHHOTO HEOAHOPOJHOTO TuddepeHIrab-
HOT'O YPaBHEHMS N-TO MOPsIIKa.

19.Meton HeomnpeneneHHbIX K03 puureHToB. Merosa Bapuauu Npou3BOJIbHBIX
NOCTOSIHHBIX.

20.IIpuHIMIT HAJIOKEHUS PEIICHUMN.

21.Cucrems! nuddepeHuanbHbIX ypaBHEHUNH. MeTo HCKITIOUEHUST HEM3BECT-
HBIX.

Kpurepuu oueHku:

Omnenka «3auteHo» (10-20 6.). OTBeThI Ha IOCTABJICHHBIC BOTIPOCHI U3JIararoT-
Csl IOTUYHO, TIOCTIEIOBATEIFHO M HE TPEOYIOT MOMOJHUTENBHBIX MosiCHeHMH. [ToHo
PaCKPBIBAIOTCS MPUYUHHO-CIICICTBEHHBIC CBSI3M MEXKIY SIBJICHUSMU M COOBITHUSIMHU.
JlenaroTcst 000CHOBaHHBIE BBIBOJIBI. JIEMOHCTpUpPYETCS YMEHUE aHAIM3UPOBATh Ma-
TepuaJj, OJIHAKO HE BCE BBIBOJBI HOCSAT apryMEHTHUPOBAHHBIN U JOKa3aTeIbHBIN Xa-
pakTep.

Onenka «He 3aureHo» (0-9 6). Marepuan wu3naraeTcsi HeNocaeA0BaTEIbHO,
COMBUYMBO, HE MPEJCTABIISICT OMPEACICHHON CUCTEMBbl 3HaHHUM 1O aucuuruinHe. He
PACKpPBIBAIOTCSI MPUYUHHO-CJICJACTBEHHBIC CBS3U MEXY SBJICHUSMU U COOBITHUSMH.
He npoBoautcs ananmu3. BeiBogbsl oTCyTCTBYIOT. OTBETHI Ha JIOMOJIHUTEIBHBIE BO-
MPOCHI OTCYTCTBYIOT.



MunucTepcTBO HayKu U BhIicuiero oopasosanus Poccuiickoit denepannu
HwxHekamMCcknii XUMHUKO-TEXHOJIOTUYECKU HHCTUTYT ((puIra)
(benepabHOTO TOCYAaPCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOTO YUPEKACHHS
BBICIIET0 00Opa30BaHus
«Ka3zaHCKuil HalMOHAIIBHBINA UCCIIEIOBATENIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynvmem yNPABICHUS U aBTOMATU3ALUN
KageopannhopMaimOHHBIX CHCTEM W TEXHOJIOTHIA

Hanpapnenue noaroroBku:09.03.01 MudbopmaTuka v BEIYUCIUTEIbHAS TEXHUKA
(K00 u HaumeHnoganue)

[Ipoduns/mporpamma: ABTOMATU3UPOBAHHBIE CUCTEMbI 00pabOTKK MHGpOpPMAIUU U
YIOPaBICHUS

KommuiekT 3aganuii 1151 BHINIOJIHEHHS KOHTPOJILHOPA0OTHI
(1151 CTYIeHTOB 3204HO opMbI 00yUeHMsT)
noaucuunauHellpukIagHas MaTeMaTHKA

Bapuanr 1.
1. Haiitu o6miee pemenne auddepeHimaibHbIX YpaBHEHUN:
a)(x? -y ' = 2xp ; B) 2wy = (') -1;
0)xy' —y=x"; Nxy'+y=3.

2. Haiitu yactHoe pemenue aAnuddepeHnansHOr0 YpaBHEHMs, YAOBIETBOPSIIO-

Iee HavYajJbHbIM yCIOBUSIM )" +4) +4y = ezx, y(0)=1'(0)=-1.

3. Haiitu obmiee pemienne cucteMbl JudpepeHIIanbHbIX YpaBHEHUN

dx
—=3x+
dr 4
dy '
—=8x+
dr 4

4. 3amucaTh ypaBHEHUE KPMBOM, POXOAAMIEH Yepe3 TOUKy A(5;2), eclu us3-

BECTHO, YTO YIJIOBOH K03(ppuiMeHT kacaTenbHOH B 1100011 ee Touke B 3 pa3
0o0JbIlIe YTIOBOTO KO3 PUIIMEHTA MPSIMOiA, COSTUHSIONIEH TOUKY A ¢ Haua-
JIOM KOOpJIUHAT.

5. Haiitu o61iee pemenne nuddepeHnanbsHOT0 ypaBHEHUs »" = sin x
6. Haiitu o61iee pemenne nuddepeHImanbHOro ypaBHEH!s METOI0M Bapyaluu
o
e -1
Bapuanr 2.
1. Haiitu obmiee peumienue nuddepeHnmanbHbIX YpaBHEHUM:

A)xy' =yh(y/x); B)x y' +x’y =1;

MIPOU3BOJIbHBIX MIOCTOAHHBIX y"—y =




0) ydx —2xdy =2y‘dy ; r)xy' —y=4x>+y°.

. Haiitu yactHoe pemrenne auddepeHnnaibHOro ypaBHEHUs, YI0BICTBOPSIIO-
Iee HavyaabHbIM yeiaoBusM )" +4y —12y =8sin2x; y(0)=-1,y'(0) =1.

. HaiiTu o6miee pemenue cucremsl nuddepeHuanbHbIX ypaBHEHUN
dx

—=4x+6
dt 4
dy '
—=4x+2
dt 4

. Haiitu ypaBHenue kpuBoi, npoxopsieit uepes Touky A(10, 10) u, obnanaro-
e TEM CBOMCTBOM, YTO OTPE30K, OTCEKAEMBIM Ha OCU abCIIMCC KacaTelb-
HOM, TPOBEJICHHOM B JIF0O0N TOUKE KPUBOM, paBeH KyOy aOCIIUCCHI TOUKH Ka-
CaHwsl.

. Haiitu obiiee pemenue nuddepeHinanbHOro ypaBHeHus y” =i

. Haiitu obiee pemenne nuddepeHInanbsHOT0 ypaBHEHUI METOI0M BapHalliu
3x

e
MIPOU3BOJIbHBIX MOCTOAHHBIX y" —6)'+9y = —.
X

Bapuanr 3.

. Haiitu ob1iee pemenne nudhepeHanbHbIX YPaBHEHMI:
a)(l+x2)y'—2xy=(l+x2)2; B)y'xln x = y;
O)xy'+y=y°; 2

)xy'+ y = y7 P = y—xer .

. Haiit yactHoe pemenue nuddepeHuanbHOro ypaBHEHu s, yI10BIETBOPSIIO-

1ee HavYajJbHbIM yCIIOBUsIM )" —6)' =7y = X2 —x y(0)=1y'(0)=1.

. Haiitu o6miee pemrenue cucremsl nud@epeHuanbHbIX ypaBHEHUN
dx

—=-5x-4
dt 4
dy '
—=-2x-3
dt 4

. Haiitn ypaBHeHue KpuBO#, poxo el uepes Touky A(1, 4) u, obnanaromiei
TEM CBOMCTBOM, YTO OTPE30K, OTCEKAEMbII HAa OCH OPJAMHAT JIF000# KacaTemb-
HOM, paBeH yIBOEHHOW a0CIUCCE TOUKH KaCaHUSI.

. Haiitu o6miee pemenne nuddepeHnnaibHOro ypaBHeHus y" = y'e”

. Haiitu o6miee pemenue nuddepeHImanbHOr0 ypaBHEHUS METO0M BapHUaIin
IPOM3BOJILHBIX IOCTOSHHBIX )"+ y = ctg’x .



Bapmuanr 4.
. Haiitu obmiee pemenue nuddepeHmanbHbIX YpaBHEHUM:

a)xy'+y=>5; By =L+ 1
x oy’
0)y' -y +x)=1x; Nx(y'-y)=e.

. HaiiTu yactHoe pemenne auddepeHnnaibHOro ypaBHEHUs, YIOBIETBOPSIIO-

1ee Ha4YaabHEIM yciaoBusM )" +4y' = e 2 ;1(0)=1,y'(0) =-2.

. Haiitu ob1iee pemenue cucteMsl audpepeHImaibHbIX YpaBHEHUN
dx

3y
dt 4
dy '
—=4x+2
dt Y

. Haiitu ypaBHeHUe KpuBOH, pOXosIel yepe3 Touky B(3, 4) u, obnanaromieit
TE€M CBOMCTBOM, YTO OTPE30K, OTCEKAEMbIN HAa OCH OPJAMHAT JIF000# KacaTemb-
HOM, paBEH yIBOCHHOMY MOJIYJIIO PaINyC-BEKTOpPA TOYKH KacaHUSI.

. Haiitu o6miee pemenne nuddepeHnaibHOro ypaBHEHUS )" =

2
COoS X
. Haiitu o6miee pemenue nuddepeHImanbHOr0 ypaBHEHNUS METO0M BapUaIiN

X

IIPOU3BOJIbHBIX IOCTOAHHBIX y" -2y +y =

X+l
Bapuanr S.
. Haiitu o6miee peumenue nuddepeHmanbHbIX YpaBHEHUM:
a)xy' +xe’’* =y =0; B)(1+x*)y' =2xy;
0)dy + ydx = e “dx ; Dxy' —y=qx>+3°.

. HaiiTu yactHoe pemienne auddepeHnnaibHOro ypaBHEHUs, YIOBIETBOPSIIO-

1ee HavYajabHLIM yciaoBusaM ) +4y = X2 - 3;9(0)=2,y'(0)=-1.

. Haiitu ob1mee pemenue cucteMsl audpepeHImaibHbIX YpaBHEHUN
dx

X 4x-5
dt Y
dy '
—=2x+3

dt Y

. B cuny 3akona Hpl0oTOHA CKOPOCTH OXJIAXKAEHUSA TEJIa B BO3AyX€ MPOIOPIHO-
HaJIbHA PA3HOCTHU MEXAYy TEMIIEPATypOM Teja U TEMIIEpaTypou Bo3ayxa. Ecin
TeMIepaTypa Bo3ayxa paBHa 20° ¥ TeJIO B TCYCHHE Yaca OXJIKIACTCS OT

100° mo 30°, TO Yepe3 CKOJIbKO MUHYT (C MOMEHTA Havalla OXJIaKICHHS ) €ro
TeMIIepaTypa MOHU3UTCS 10 60°?



. ., 6
. Haiitu o6mee pemenne nuddepeHunansHoro ypaBHeHus y” = —
X

. Haiitu o6miee pemenne nuddepeHImanbHOr0 ypaBHEHUS METOI0M BapUaIiN

X

e
MIPOU3BOJIbHBIX IOCTOSHHBIX y"—2y'+y=—.
X

Bapuanr 6.
. Haiitu o6miee pemenne nuddepeHmanbHbIX YPAaBHEHHIN:
a)x’y' -y’ =x’; B)(X* +2x+ 1)y —(x +1)y =x-1;
6)y’+2xy=2xe”‘2; r)y' =x>+2x-2y.

. HaiiTu yactHoe pemenne auddepeHnnaibHOro ypaBHEHUs, YIOBIETBOPSIIO-

1ee HavYaJabHLIM ycaoBusM )" +4y)' +4y = e2x ;v(0)=-1,y"(0)=-1.

. Haiitu ob1iee pemenue cucteMsl audpepeHImaibHbIX YpaBHEHUN
dx

—=4x+6
di 4
dy '
—=4x+2
dt 4

. Onpenenuts nyTh, Teso Maccord m =1 IBMXeETCS npsiMonuHeiiHo. Ha Hero
JEHCTBYET Cuiia, MPOMOPIHOHATIbHAS BPEMEHH, MPOTEKIIEMY OT MOMEHTA,
korna ¥ = 0(ko3ddunment nponopruonansHoctu 2). Kpome Toro, Temno uc-
IBITHIBAET COMPOTUBIICHUE CPEJIbI, MPOMOPLIMOHAIBHOE CKOPOCTH (K03 Pu-
LIMEHT IPONOPLHOHATBLHOCTH 3). HaliTH CKOpOCTh B MOMEHT f =3 CEK.

. Haiitu ob6ree pemenne nuddepeHnnaipHoro ypaBaenus 2xyy" =y —1

. Haiitu o61iee pemenue nuddepeHimanbHOro ypaBHeH!s METO0M Bapyaliuu

IIPOU3BOJIbHBIX MOCTOSHHBIX " +4y = —

COS X

Bapuant 7.
. Haiitu obmiee pemenue nuddepeHmanbHbIX YpaBHEHUM:
a)xy'=y1n(y/x); B) y' + ytgx = sin 2x ;
6)(1+e" Jyy'=e"; N4x> —xy +y’ +y'(x’ —xy +4y*) =0.

. HaiiTu yactHoe pemenne auddepeHnnaibHOro ypaBHEHUs, YI0BIETBOPSIIO-

T T
1ee HAaYaIbHEIM yCJIoBHAM Y +Y = C0s3X, Y(E) =4, Y'(E) =1

. Haiitu ob1iee pemenue cucteMsl audpepeHImaibHbIX YpaBHEHUN

x=4x+5y
y=—4x—-4y"



Haiitu ypaBHEeHUE KpUBOH, Mpoxo el uepes T. A(9, 9) u, obnamaromnieit Tem
CBOICTBOM, 4TO YTJIOBOM KO3 (puiMeHT m000# KacaTelbHOM K HEell BIBOE
MEHBIIIE YTI0BOro Koa(dulireHTa paanyc-BeKToOpa TOUKH KaCaHHUA.

Haiitu oOmiee pemenue quddepeHuanbHOro ypaBHeHus y" + y'tgx = sin 2x
Haiiti o6mee pemenue nuddepeHInaibHOT0 ypaBHEHUS METOA0OM BapHaIiu
IIPOU3BOJIBHBIX MIOCTOSTHHBIX y" — y' = /1 —¢*" .

Bapuanr 8.
. Haiitu obiiee pemenne nudhepeHanbHbIX YPaBHCHUI:
a)(x+2y)dx+xdy =0, B)xy'+y+xe’x2=0;
0) ydx — 2xdy =2y‘dy ; N/ —2Jx’y=y.

. HaiiTu yactHoe pemenne audpepeHnnaibHOro ypaBHEHUs, YIOBIETBOPSIIO-

1[€€ HaYaIbHEIM YCIOBUAM Y — 4y’ +4y =™, y(0) =2, y'(0) = 8.

. Haiitu o6miee pemenue cucremsl nud@epeHuanbHbIX ypaBHEHUN

X=2x+3y
y=4y+x

Haiitu ypaBHEeHHE KpUBOM, MPOXOsiIeit uepe3 Touky 4(2, () u obnanaromein
TE€M CBOMCTBOM, YTO OTPE30K, OTceKaeMblil Ha ocu OV 11000 KacaTelIbHOM,
PaBEH yIBOCHHOW a0CIUCCe TOUKHU KaCaHUs.

Haiitu oGimee perenre auddepeHimansHoro ypasaenus (y')’ +2yy" = 0.
Haiitu ob61miee pemenne nuddepeHnnaIbHOro ypaBHEHUS METOIOM Bapualiun
IPOU3BOJILHBIX MOCTOSHHBIX )"+ )’ =cos’ x.

Bapmuanr 9.
. HaiiTu obmiee peumrenue nuddepeHmanbHbIX YpaBHEHUH:
L 2xy B)2xy' —y =3x%;
a)y = 2 y 22 ) Xy y x
3x" -y

6)Xy':\/y2—x2+y; F)xy’—y:q/x2+y2.

Haiitu yactHoe pemienue nudpepeHImanbHOro ypaBHEH s, yI0BIETBOPSIIO-

4 1
1ee HAYILHBIM YCIOBHAM Yy — 6y’ +9y = x> —x+3, y(0) = 3 y'(0) = 27

. HaiiTu o6miee pemenue cucremsl nud@epeHuanbHbIX ypaBHEHUN

X=-2x—-Yy
y=2x-4y"

Teno maccoit m =1 aBUxkeTCS NpAMOJMHENHO. Ha Hero neuctByer cuna, npo-
MOPILUOHANIbHAS BPEMEHHU, IPOTEKIIIEMY OT MOMEHTa, Koraa ¥ = 0 (ko3¢ du-
[UEHT MPOMOPLHOHANBHOCTH 2). Kpome Toro, Teno UCIbIThIBAET COMPOTUB-



JICHHE CPEJIbl, MPOMOPLUOHATIBHOE CKOPOCTH (K0P GUIIUEHT MPOTIOPLIHO-
HajbHOCTH 3). HaiiTh CKOPOCTh B MOMEHT ¢ =3 CEK.

Haiitu oOuiee pemenue quddepeHuaibHOro ypaBHEHUS (1 —xz)y” =xy'.
Haiitu oOiiee pemenue quddepeHinanbHoro ypaBHeHUsI METOJIOM Bapualuu
IPOM3BOJIBHBIX MOCTOSIHHBIX )" +3y =x-sin’ x.

Bapuanr 10.

Haiitu oOmee pemenue quddepeHuanbHbpIX ypaBHEHUN:
a)(1—x7 )y =y ; B)2x’y = y(2x* - y’);
6 ! + = +1: r X X

)y'x+y=x+1; r)zy__:xzy_l.

Haiitu yactHoe perenue auddepeHnaaIsHoro ypaBHEHUs, YI0BIECTBOPSIO-
1mee HayaabHeIM yernosusaM Yy —4y’ +3y =€, y(0)=3, y'(0) =09.

Haiitu o01iee perenue cuctemsl U@ depeHnaIbHbIX YpaBHEHHM
X=x-2y
y=4x-3y"

Haiitu ypaBHeHne kpuBOH, Mpoxoasien uepe3 Touky B(3, 4) u, o0nanaromeit
TEM CBOWMCTBOM, UYTO OTPE30K, OTCEKAaEMbIil Ha OCH OPAMHAT JIFOOOH KacaTelb-
HOM, paBeH YABOCHHOMY MOJYJIIO PaJNyC-BEKTOpa TOUKHU KaCAHUS.

Haiitu o6iee pemenue auddepeHnnaibHoro ypasHenus 1+ (y')* + yy" =0
Haiitu oOiiee pemenue quddepeHinanibHoro ypaBHeH|sI METOI0M Bapualuu
IIPOU3BOJIBHBIX ITOCTOSAHHBIX )"+ y = ctgx.

Kpurepun onenkn

Ne

KoanuectBo

Kpurepun onennBanus
0aJ1710B purep

paboTa BBINOJIIHEHA MTOJIHOCTHIO; B JIOTHYECKUX PacCyXKIEHHUIX U 000C-
HOBAHUU PEIIEHUs HET IPO0esIoB U OINOO0K; B PELIEHUN HET MaTeMaTH-
40 6amoB | 4eCKUX OMUOOK (BO3MOKHBI HEKOTOPBIE HETOYHOCTH, OMUCKH, KOTOpast
HE SIBJIICTCSI CIIECTBUEM HE3HAHMsI MJIM HEMOHUMAaHUs y4eOHOro MaTe-
puana), T.e. mpaBMIbHO BhIMOIHEHO 86—100 % paboThI.

paboTa BBIMOJIHEHA IOJTHOCTHIO, HO 0OOCHOBAHMS 1IarOB PELLEHUs He-
JOCTATOYHBI (€CIIM YMEHHE 000CHOBBIBATh PACCYKICHUS HE SBISUIOCH
CHeIaIbHbIM 00BEKTOM MTPOBEPKH ); AOIYIICHBI OJHA ONTHOKA, UK €CTh
JIBA — TPU HEJOUYETA B BBIKIIATKAX, PUCYHKAX, UePTEkKaX WU TpaduKax
(ecnu 3TH BUJIBI pabOT HE SABJBSUIUCH CTICIIHATBHBIM 0OBEKTOM TPOBEPKH ),
T.€. IPABUIILHO BBINOJHEHO 74 — 85 % paboThl.

34 damnoB

CTaBUTCS, €CJIH: JAOIYIICHO HEe 00Jiee IBYX OMIMOOK MK 00Jiee TBYX —
TpeX HEJOYETOB B BBIKJIA/IKAX, YEPTEKaX WIK Ipadukax, HO 00ydaro-
muiicst o0magaeT 00s3aTeNbHBIME YMEHHSAMH T10 IIPOBEPSIEMON TEME, T.C.
MPAaBUIIBHO BBIMOJIHEHO 60 — 73 % paboThl.

260a10B




