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1. Ileap 1 3a7a4u JUCHUTNIAHBI

Ieab ocBOeHMSA TUCIUNIUHBI:

— OBJIQJICHHE METOJIAMHU MaTeMaTH4YeCKOTO MO3HAHUS U METOJ0JIOruel paboThl
C MaTeMaTUYeCKUMU 0ObEKTaMHU JIJIsl pelieHus MpodhecCuoHaIbHO-OPUEHTUPOBAHHBIX
3aJlady B OO0JacTH CHUCTEMHOrO0 aHajiu3a U YIOpPaBICHUS B OpraHU3aIMOHHO-
TEXHUYECKHUX CHUCTEMaX.

Ilepeyenb KOMIETEHUHH, (pOPMUPYEMBIX B IIpouecce H3YYeHUs1 JUCHHIVIHHBI

Komnerenuuu Conep:xanue

OTIK-1 Cnoco0OeH aHanMM3upoBaTh 3alaud MPOGECCUOHATHHON NEeATeThHOCTH Ha
OCHOBE HOJ'IO)KCHI/H\/JI, 3aKOHOB U METOA0B €CTCCTBCHHBLIX HAYK U MATCMATUKH

Cnocoben ¢GopMynupoBarh 3afadu MPO(PEeCCHOHATBHON NeATeTbHOCTH Ha
OIIK-2 OCHOBE 3HAaHUU TPO(PUIBLHBIX Pa3eiOB MaTeMaTUYECKHUX W €CTECTBEHHO-
Hay4HbIX JUCIUIUIMH (MOIYJIeil)

3agaun AMCHHUILITHHDBI:

— ¢dopMHUpOBaHUE TIPEACTABICHUS 00 OCHOBHBIX MOHSITHUSAX U METO/IaX TEOPUHU
muddepeHManbHbIX W HUHTETPAJbHBIX YPaBHCHHH C II€JIBIO HMCIIOJIb30BaHUS
MOJIOXKCHHWM, 3aKOHOB W METOIOB  MareMarWMKd TpU  PEIIeHUH  3ajaad
npodeCCUOHAIBHOM IeSITEIHHOCTH B 00JIACTH CUCTEMHOTO aHAJIM3a U YIIPABJICHUS;

— ¢dopMHUpOBaHHE YMEHHMM, CBS3aHHBIX CO CIIOCOOHOCTHIO TPUMEHEHUS
anmapara Teopun auGEpeHIUATBHBIX W HMHTETPAbHBIX  YpaBHEHMH NS
dbopMHUpoOBaHUS HAyYHO-OOOCHOBAHHBIX PEIICHU B 00JACTH CHCTEMHOTO aHAIu3a U
yIOpaBJICHUS B OPraHU3AIMOHHO-YMPABICHYCCKUX CHCTEMaX, Ha OCHOBE 3HAHUI
PO UIBHBIX Pa3/ieIoB MAaTEMAaTHUSCKUX JTUCITUATIIINH.

2. [lepeyeHb NJIAHMPYEMbIX Pe3yJbTATOB 00y4eHHUs TUCUUILINHBI,
COOTHECEHHBIX C MJIAHMPYEMbIMH Pe3yJibTaTAMHI OCBOEHUsI 00pa30BaTeIbHOM

nmporpamMmmbal
NHaukaTopbl 10CTHKEHHST I[Inanupyemble pe3ybTaThl 00y4eHHs MO
KOMIIETEeHIHH JUCIHMILINHE
CrniocoOeH pemiaTh 3a1a4u 3HaeT
yIpaBieHus (aHAIKU3a) B OCHOBHBIC TIOHATHS, OTHOcsHMecs K auddepeHnnanIbHbIM
OpraHU3aIMOHHO- YpaBHEHUSM MEPBOTO U BHICIIUX MOPSAIKOB, a TAKXKE K CUCTEMaM
TEXHHUYECKUX CUCTEMAX, g depeHnnanbHbIX YPaBHEHUH, K HHTETPAIbHBIM YPaBHEHUSM,
BBIZENASI Oa30BEIE BKItouasi ypaBHeHusi @penronsma u Bonbreppa, 1mo3Bosstomue
COCTAaBIISIONINE, pemiath TOCTAaBJICHHbIE 3aJauyd yIOpaBieHHWs (aHanu3a) B
OCYLIECTBISET OpPraHU3aI[MOHHO-TEXHUUECKUX CHCTEeMax, BbIAENss 0a30BbIe
JCKOMIIO3HIIHIO 3aJaun COCTaBIISIOIINE, OCYIECTBIISAS IEKOMIIO3UIIMIO 3a]]a41
OIIK-1.1 VYmeer
UCTIONB30BaTh nuddepeHranbuble  YpaBHEHHUS TEpBOTO H
BBICIINX TMOPSJIKOB, CHCTeMbI AU(PPEpEeHIINATbHBIX YPaBHEHUI,
WHTETpalIbHbIE ypaBHEHHUsI, BKItouas ypaBHeHus: Openronsma u
Bonbereppa, mpumeHsis METOAbl pELICHUs 3a7ay yIpaBiIeHUs
(aHanmuza) B OpraHU3aI[MOHHO-TEXHUUYECKUX CHUCTEMAaX, BBIJIEISIS
0a30BBIE COCTABISIONINE, OCYIIECTRIISIS JEKOMITO3HIINIO 3a1a49H




[IpuMeHnseT MeToAbl aHAIM3a
npodecCHOHANBHBIX 3a/1a4,
yMEET BBIOUPATh BO3MOKHBIE
BapUaHThI PELICHUS 3a1a41
yIIpaBJICHUS B
OpraHu3aIMoOHHO-
TEXHUYECKHX CUCTEMaX,
OIICHUBAs X JIOCTOMHCTBA
HEIOCTAaTKU
OIIK-1.2

3Haer

OCHOBHBIE TMOHSATHSA, OTHOCSmMUEcS K JuddepeHInaIbHbIM
YPaBHEHUSM IIEPBOIO U BBICIIUX MOPSIKOB, a TAKKE K CUCTEMaM
mddepeHInanbHbIX YpaBHEHHH, K MHTETPaIbHBIM YPABHEHUSM,
BKJItoUasl ypaBHeHuss ®Openronsma n Bosasreppa, nmo3sosrsroniue
OCYIIECTBIIAATh PELICHHUE 3a1a4 YIPABICHUSA B OPraHU3alMOHHO-
TEXHHUYECKUX CHUCTEMaX, OLEHUBasg HUX JOCTOMHCTBA U
HEJOCTAaTKU

VYmeer

OPUHUMATh  HAy4YHO-OOOCHOBAaHHBIE  PELICHMS,  MCIOJb3YS
mddepeHnnanbHbIe YpaBHEHHS TIEPBOTO U BBICIINX MOPSIKOB, a
Takke  cucTeMbl  JUuddepeHUUaTbHbIX  YpaBHEHMH U
UHTErpajbHble YPaBHEHUS, B TOM uMciie ypaBHeHus: dpenronbpma
u Bonbreppa, ocymecTBisis KpUTUUECKUN aHAIU3 MPOOIEMHBIX
CUTYallMil Ui pelieHus 3ajad yrnpaBieHHs] B OpraHU3alMOHHO-
TEXHUYECKUX CUCTeMaX, OLEHUBas WX JOCTOMHCTBA U
HEI0CTaTKU

DopMyIHpyeT 3a/1a4U B
o0nacTu ynpaBieHUs B
OpraHU3aIMOHHO-
TEXHUYECKUX CHCTEMax
OIlK-2.1

3HaeT

OCHOBHbBIE TMOHSTHS, OTHOcsAUMecs K auddepeHInanTbHbIM
YpaBHEHUSM MEPBOTO M BBICIIUX MOPSAIKOB, a TAK)XKE K CHCTEMaM
T depeHInanbHbIX YPaBHEHUH, K HHTETPAJIbHBIM YPaBHEHUSIM,
BKIovasi ypaBHeHus: ®penronsma u BonbTeppa, mo3Bodsitonme
dbopMynupoBarh 3aAa4d MPOPECCHOHATBHOU NEATENTbHOCTH Ha
OCHOBE 3HaHMW NPOQWIBHBIX Ppa3[elioB MaTeMaTHYeCKUX
JUCUUIUIMH B OOJacTH YNpaBlE€HUS B  OpraHU3allMOHHO-
TEXHUYECKUX CUCTEMAaxX

VYMmeer

WCIONIb30BaTh AU depeHuanbHbple  ypaBHEHUS TEpPBOrO U
BBICHIMX TMOPSAIKOB, a Takxke cHucTeMbl auddepeHInaIbHbIX
ypaBHEHUH, WHTETpalbHbIE YpaBHEHMs, BKIOYas YpaBHEHUS
OpearonsmMa u  Bombereppa, mnpu  (QopMmMynupoBaHUM  3a1ady
npodeccruoHalbHON JesITeNbHOCTH B 00JacTH yHpaBiICHHUS B
OpraHU3aIMOHHO-TEXHUYECKHUX CUCTEMax

I'pamoTHO U
apryMeHTUPOBAaHHO
(dbopMupyeT cOOCTBEHHBIE
CY)KJICHUS U OLICHKH Ha
OCHOBE 3HAHUU IO
npoQUIBLHBIM pa3aenam
MaTeMaTU4YeCKUX U
€CTeCTBEHHO-HAY4YHbIX
TUCIUTLTAH
OIlK-2.2

3Haer

OCHOBHbBIC TOHATHUS, OTHOcsAmUecs K AuddepeHInalIbHbIM
YPaBHEHUSM TEPBOTO U BBICIIUX MOPSAIKOB, a TAKKE K CUCTEMaM
muddepeHnaibHbIX YPaBHEHUN, K HHTETPAIbHBIM YPaBHEHUSM,
BKIIto4ast ypaBHeHus: Openroiapma u Bosisreppa, ucnonb3yembie
JUIS TPaMOTHOTO U  apryMEHTUPOBAHHOTO  (HOPMUPOBAHMUS
COOCTBEHHBIX CYXJCHUW M OLEHKM Ha OCHOBE 3HAHUU IIO
npoUIBHBIM pa3zesaaM MaTeMaTHYeCKUX TUCHUTUIMH

YMmeer

UCTONB30BaTh  JuddepeHnnanbHble  ypaBHEHHUsT IEPBOIO U
BBICIIMX TMOPSAIKOB, a TaKkKe CHUCTeMbl U epeHINaTbHBIX
YpaBHEHUH, WHTErpajbHbIC YpaBHEHHs, BKIIOYas YpaBHEHMS
®pearonsma u Bounsreppa, npu IpaMOTHOM U
apryMeHTUPOBAaHHOM (POPMUPOBAHUU COOCTBEHHBIX CYKICHUU U
OLICHOK Ha OCHOBE 3HaHUM 1O MNpOoUIBHBIM pazaenam
MaTeMaTHUYEeCKUX JUCIUILIUH




3. MecTo AMCUHMILIMHBI B CTPYKTYpPe OCHOBHOM NPO¢eCcCHOHAIBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl

JIucuuIUIMHAa OTHOCHUTCS K 00s13aTeIbHON YacTh OCHOBHOM MpodhecCHOHATBLHOM
oOpasoBaresbHON MTporpaMMbl OakaliaBpuara 1o HampasieHuto moaroroku 27.03.03
CuctemHbIl aHalnWM3 W YIpaBieHUE, HampableHHOCTh (Mpoduib) «CHUCTEeMHBIH
aHaJIM3 U yIPaBJICHUE B OPraHU3aIMOHHO-TEXHUYECKUX CHCTEMAX).

4. CTpyKTYypa U coAepKaHue IUCIHHIIHHBI

OO6mias TPyIOEMKOCTh JTUCHHUIUIMHBI COCTaBiIsieT 3 3aueTHble eauHuIpl, 108

qacCoOB.

4.1. PacnpeaesieHnne TPyA0eMKOCTH YU4eOHOH JUCHUIJIMHBI 110 BUAaM padoT

1o cemecTpam u popmaM o00ydeHUst

NJIs1 04HOM opMBbI 00yUeHHsI

TpynoemkocTh
Bun yue6Hoi paboThl se. . 110 CGM:CTpaM

OO6mast TpyI0EMKOCTh AUCIMIUIMHBI IO Y4eOHOMY TUIaHY 3 108 108
KonTaktHast pabota, B TOM 4HcIIe: 54 54
AyIMTOpPHBIE 3aHATHUSA 54 54
Jlexmuu (JI) 24 24
[Ipaxtuueckue 3anstus (113) 30 30
CamocrositesqibHast padora (CPC) 54 54
3auer ¢ oueHKOM + +

4.2. TeMaTH4YeCKHUIi MJIaH, CTPYKTYPUPOBAHHBIH 10 TeMaM (pa3aeiam) ¢
yKa3aHHeM OTBeJeHHOr0 HaA HUX KOJIMYeCTBA aKa/leMUYeCKNX YaCOB U BH/I0B
yueOHBIX 3aHATHI

NJis1 0uHOM opMBbI 00yUeHHsI

KonunyecTBo 4yacos
10 BUJAM 3aHATHH =
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Paznen 1. lnddepenunanbubie ypaBHEHHS
1. | O6eikHOBeHHBIE b DepeHIHanbHbIe 16 4] 6 | | | 8 | |




ypaBHEHUS IEPBOT0 NOPsIKa

2. | duddepenunanbabie ypaBHEHHS
BBICIITUX TOPSI/IKOB

16 4 6 8

3. | Jluneiinsie nuddepennuanbHbe 29 6

YpaBHEHHSI BBICIIUX TTOPSIIKOB 4 10
4. | Cucremsl fm(b(bepeHuHanLme 16 9 4 8
ypaBHEHUI
Pa3nen 2. UnTerpajibHble ypaBHeHHU s
5. | llonsitue 00 MHTErpaIbHBIX 14 4 5 8
YpaBHEHHSIX
6. | UnTerpanpHbie ypaBHEHUS 14 9 9 6
®penroapma
7. | UnTerpasibHble ypaBHEHUS 10 2 6 6
Boussreppa
3ader ¢ oueHKoM + +
Hroro mo tucuuninHe 108 | 24 30 54

4.3. Coneprxkanme TMCUMILVIMHBI JJI51 00YYAKOIIMXCSH:
04HOH (POpMBI 00yUECHUA
Paznea 1. luddepenunajbubie ypaBHEHUSA

Tema 1. O0bIkHOBeHHbIE NN PepeHINATIbHbIE YPABHEHUS MIEPBOro MOPSIKA

Jlekuuu. 3anauu, npuBoasimue kK auddepeHuanbHsiM ypaBaerusm (1Y) 1-ro
nopsiaka. 3amada Kommm, e€ reoMmerpuyeckuii cMbIci. TeopeMa CyIIECTBOBAHUS U
enuHCTBeHHOCTH. O011ee pemenue. [lorsTue 06 0COObIX penieHusX.

Y ¢ pazgendrommMucs NMEPEMEHHBIMHU, OJHOPOAHBIC, JUHEHHBIE U K HUM
npuBonsmuecs. Y B momueix nuddepennuanax. [loHstue o0 HHTErpupyromeM
MHoxwutene. JIY Jlarpanxka u Kiepo.

IIpakTuyeckoe 3ansitue. Meronbl pemieHust quddepeHInanibHbpIX ypaBHCHUH
1-ro mopsnka. BemonHeHwe pacueTHo-rpaduyeckoir paboThl «OOBIKHOBEHHBIC
muddepeHnmanbHbie ypaBHeHUs iepBoro nopsiaka» (PT'P).

IIpakTnueckoe 3ansitue. [IpakTUKO-OpPUEHTHUPOBAHHBIE 3a7a4l, CBOMASIIHECS
K nud@epeHnranbHbpIM YpaBHEHUSIM 1-TO TOpsA/lKa U WX CHCTeMaM. BwimoiaHeHue
pacuetHo-Tpaduyeckoil pabotrel «OObIKHOBeHHBIE MuB(epeHInanbHble YpaBHEHUS
nepBoro nopsiaka» (PI'P).

CamocrositesibHass pabora. J[Y c¢ pazgenstomumucs nepeMeHHbIMU. 1Y
Jlarpamxa u Kiepo. Pemenue muddepeHnmansubix ypaBHeHUH 1-TO TOpsaka.
Bremonnenue pacuetHo-rpadudeckoin padboTsl «O0bIKHOBEHHBIE MU PepeHInanbHbIe
ypaBHeHus niepBoro nopsiaka» (PI'P). Hanucanue pedepara.

Pexomenayemas sureparypa:

OCHOBHas [ 1, 2];

nornoiaHuTenpHas [ 1, 2].

Tema 2. lu¢pepeHuuaibHble YPABHEHUS BHICIIMX MOPSAAKOB




Jlekuus. I[lonatue o JAY n-ro mopsanka. 3agada Komm, €€ reomeTpuyeckuii
cmbici. Teopema cyniecTBOBaHUS M €AMHCTBEHHOCTH. YacTHoe u oluiee pemenue Y
n-ro nopsiaka. Y supa: y* = f(x). AY Buna: F(xy,y")=0. Y Bupa: F(y,y,y")=0.

IIpakTnueckoe 3ansaTHe. Pemenue auddepeHUnaNbHBIX YpaBHEHUH,
JOMYCKAIOIINUX MOHUKEHUE TOPSAIKA, OJHOPOIHBIE OTHOCUTEIBHO UCKOMOUN (PyHKIIMU
U ee nepeMeHHbIX. BolnonHeHue pacueTHo-Tpaduueckoil padboTel «OOBIKHOBEHHBIE
muddepeHranbuble ypaBHEeHU BbicIIUX nopsakosy (PI'P).

IIpakTnuyeckoe 3ansaTHe. [[pakTHKO-OPUEHTUPOBAHHbBIE 3a7]a4H, CBOASIIMECS K
muddepeHIrnanbHbIM ypPaBHEHUSIM BBICIIUX MOpsAKOB. 3anada Komu. Beimonanenue
pacuetHo-rpaduueckoil padoTel «OOBIKHOBEHHBIE IU(]PepeHIaNIbHbIe YpaBHEHUS
BhICIIUX nopsikoB» (PI'P).

CamocrositesibHasi padora. Pemenne auddepeHunanbHbIX YpaBHEHUH,
JOMYCKAIOIIKUX MOHMKeHUe nopsiaka. Pemenue 1Y Bbicinx nopsiaikoB. BeinmoiaHeHnue
pacuetHO-rpaduyeckoil paborsl «OObIKHOBEHHbIE U PepeHInanibHble ypaBHEHUS
Beicux nopskoBy (PI'P). Hammucanue pedepara.

Pexomenayemas ureparypa:

ocHoBHas [1, 2, 3];

nonoysiHuTeNbHa [ 1, 2].

Tema 3. J/Iuneiinbie nud gepeHunajbHbie YPABHEHUS BbICHIUX MOPSIKOB

Jlekuun. IloHsiTe 0 TMHEMHON 3aBUCUMOCTH U HE3aBUCUMOCTH perneHui J1Y.
Teopema o cTpykType obmiero pemeHusi jguHelHoro omHopoxHoro V. Teopema o
CTPYKType 00I1Iero pelieH s JJMHEWHOTro HeoqHopoiHoTo VY.

Jlunetinbie omuopoxubsie JY (JIOAY) c¢ moctosHHBIME KO3 dUIIMEHTAMHU.
Jlunetinpie JIY, npuBomsmmecs k JIOIAY ¢ mocrosHHBIME KO3 dHUIIMEHTaAMHU.
Jlunetinbie Heomnoponubie Y (JIHIAY) ¢ moctosuHbIMU KO3 dummenTamMmu. Meton
BapHalllU MPOU3BOJIBHBIX TOCTOSIHHBIX.

IIpakTuyeckoe 3ansitue. Jlunelinple nuddepeHnraibHbie YpaBHEHUSI BTOPOTO
HOpsIIKA.

IIpakTnyeckoe 3ansaTue. Jluneitneie quddepeHImanbaple ypaBHEHUS N-HOTO
MOPSAJIKA C IOCTOSTHHBIMU KO3 HUIIMEHTAMH.

CamocrosiTesibHass padora. Pemenue nuHelHbIX auddepeHnnanTbHbIX
ypaBHeHUI 2-TOo mopsaka. PemieHune nMHEWHBIX IU(PEpeHIINATBHBIX YpaBHEHUH
BBICIHINX TOpsAKOB. Hanmcanue pedepara.

Pexomenayemas qureparypa:

ocHoBHas [1, 2, 3];

nonoiHuTebHas [1, 2].

Tema 4. Cucrembl ¢ pepeHINATBLHBIX YPaBHEHUI

Jlexkumsi. Hopmansnueie cuctemsl JIY. Ceenenue k JIY N-ro nopsiaka. JInneiHsie
cuctemsbl 1Y, METOIbI UX PELICHUS.

IIpakTuueckoe 3ansitue. MeTonbl peuieHus cucteM audepeHIruanIbHbIX
YpPaBHEHUU. Brimonnenue pacuyeTHO-Tpaduueckoit paboThl «Cucremsl
nudpepenuuanbabix ypaBaeHui» (PI'P).

IIpakTu4eckoe 3aHATHE. [IpoBepounas pabora o TEME:



«Auddpepenunanbupie ypaBHEHUS.

CamocrositesibHass paGora. Cuctembl auddepeHuuaIbHbIX YpaBHEHUI.
Pemenne KOMIUIEKCHBIX 3anad. BbllonHeHne pacueTHO-rpaduyeckoil padboThl
«Cuctemsl nuddepennunansubix ypasuenuin» (PI'P). Hanucanue pedepara.

Pexomenayemas iureparypa:

ocHoBHas [1, 2, 3];

nonoysiHuTENbHAA [ 1, 2].

Pasnen 2. UHTerpajibHble YPaBHEHHS

Tema 5. ITonsiTue 00 HHTErpAJIbHBIX YPABHEHHUSAX

Jlexums. [IpoctpancTsa L2.

IIpakTuyeckoe 3aHsTHe. 3aJaud, MPUBOASLIIME K  HMHTETPaAJIbHBIM
YpaBHEHUSM.

CamocrtosiTesibHass  palGora. PemieHue  OpoCTEWIIMX — MHTErPAJIbHBIX
ypaBHeHuii. Hanmcanue pedepara.

Pexomenayemas ureparypa:

ocHoBHas [1, 2, 3];

nonoyiHuTeNbHa [ 1, 2].

Tema 6. UuTerpajibubie ypaBHenusi @pearoibma

Jlekuus. JIlunerinbie UHTETPAJIbHbBIC npeoOpa3oBaHus. JIlunerinbie
UHTerpajgbHbie ypaBHeHUs: Dpenroiabma. CoOCTBEeHHblE 3HaueHUA U (QyHKIUH
oneparopa dpenronapma.

IIpakTnyeckoe 3ansaTHe. Buusl wuHTErpanbHble ypaBHeHUUM Dpearonbma.
CoOcTBeHHbBIC 3HAaUeHUS U PyHKIMU onepaTopa dpenroabma.

CamocrosiTesibHasi padora. PemieHne KOMIUIGKCHBIX 3aaad. Hamwucanue
pedepara.

Pexomennyemas iureparypa:

ocHoBHazs [1, 2, 3];

nonoyiHuTebHas [1, 2].

Tema 7. UaTerpanbubie ypaBHeHus: Boiabreppa

Jlekums. MuTerpansusie ypaBHeHus Bonsreppa nepsoro pona. MiarerpanbHbie
ypaBHeHus: BonbTeppa Broporo poga. Cssizb ypaBHeHUU Bonbreppa ¢ ypaBHEHUSIMU
O®pearonpeMa. MIHTErpanbHble ypaBHEHHUS, COAEPKAIIUE TAPAMETP.

IIpakTuyeckoe 3ausiTue. MlHTEerpansusie ypaBHeHust Bonpreppa.

CamocrtosiTesibHast  paGora. UHrerpanbHble ypaBHeHusi  Bonbreppa.
Hanucanue pedepara.

Pexomenayemas qureparypa:

ocHOBHas [1, 2, 3];

nornoiaHuTenpHas [ 1, 2].

5. MeTonuueckue PEKOMCHIAIUHA IO OPraHUu3alui U3YYCHUA TUCHUILINHBI



[Ipu peanuzauuy OpOrpaMMbl JUCIUIUIMHBI HCHONB3YIOTCS JIEKIUOHHBIE M
MPaKTUYECKHUE 3aHATHUS.

OO1mMMH LEeNIMH 3aHATUH SBISIIOTCS:

— 000011IeHHe, CcUcTeMaTh3alus, YIIyOJleHHe, 3aKpEeIUIeHHE TeOPEeTUYECKUX
3HAHHUM 110 KOHKPETHBIM TEMaM JUCHUIUINHBL

— (GopMUpOBaHME YMEHHUM NPUMEHSITh MOJYYCHHbIE 3HAHUS Ha MPAKTUKE,
peanu3alys eIUHCTBA UHTEIUIEKTYaIbHON U MIPAKTUYECKOU 1eITENbHOCTH;

— BbIpa0OTKa MPH PELIEHUH MOCTABICHHBIX 3a/1a4 MPOo(peCCUOHATBLHO 3HAYUMBbIX
Ka4eCTB:  CaMOCTOATEIbHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOU
WHUIIUATHBBHI.

LenstmMu neKuu SABIASIOTCS
- (dbopMUpOBaHUE CUCTEMATU3UPOBAHHBIX HAYUHBIX 3HAHMS MO JTUCLUILIUHE C
aKIIEHTOM BHUMAaHUs Ha HauboJiee CI0XKHBIX BOMPOCAX;

- CTUMYJIMPOBAaHNE AKTUBHOM MO3HABATEIBLHOMN JEATEIBHOCTH 00yUYaOIINXCs,
CIOCOOCTBYIOIIECH (POPMUPOBAHUIO UX TBOPUECKOTO MBIIILICHUS.

B xome mnpakTH4ecKOro 3aHATHS O0O0ECIEYMBAETCS TMPOIECC AKTHUBHOTO
B3aMMOZCICTBUSL 00yUalomKUXCsl ¢ MpernoaaBareyieM; TpHoOpeTaroTCsl MPaKTHUYECKUE
HaBbIKK W yMeHMs. llenb mpakTU4yecKkoro 3aHATHA: YIIIyOUTh U 3aKpENUTh 3HAHUS,
NOJyYEHHbIE Ha JIEKIUH, (OPMHPOBAHME HABBIKOB MCIOIH30BAaHUS 3HAHUN IS
pelIeHns TPAKTUYECKUX 3a]1a4y; BBIIIOJIHEHWE TECTOBBIX 3aJaHUll MO MPOBEPKE
MTOJTYYEHHBIX 3HAHUM U YMEHUU.

CamocrosiTennbHas paboTra OOyYaroONIMXCsS HalpaBleHa Ha yIIyOlieHue u
3aKperieHne 3HaHUM, MONYYEHHBIX Ha JIEKIUSAX U JIPYTUX 3aHATUAX, BBIPAOOTKY
HABBIKOB CAMOCTOSITEJIBHOTO AKTUBHOIO MPHOOPETEHHS] HOBBIX, TOMOJHUTEIbHBIX
3HAaHUM, MOATOTOBKY K TPEACTOSIIUM 3aHATUSM M Ha PAa3BUTHE TBOPYECKOIO
MOTEHITMAJA TPU BBHITIOJIHEHUHU pacdyeTHo-Tpaduueckux pador (PI'P) m manmcanuwm
pedeparos.

6. OneHouHbIE MaTrepuaJbl 110 JUCHUILJIMHE

Texymuii KOHTPOJH yCIeBaeMOCTH 00€CTIeunBaeT OIICHUBAHUE XOa OCBOCHHUS
JTUCITUTUTHHBI, TTIPOBOJUTCS B COOTBETCTBHH C COJEPKAaHUEM JTMCUHUILIIUHBI 110 BHUJIAM
3aHATHA B (hOopMe ompoca, PEelIeHHs 3a/1ad, TECTUPOBAHUS, BBITIOJHEHUS PAcueTHO-
rpadudeckux paboT, HanMcanus pedeparos.

[TpomerxxyTouHast arTecTanus OOECIEYHBAET OIEHUBAHUE TPOMEXKYTOUHBIX H
OKOHYATEJbHBIX PE3yIbTaTOB OOYYECHHs 10 IUCIUILIMHE, MPOBOAUTCA B Qopme
3a4eTa C OLEHKOM.

6.1. IIlpuMepHbBIe OLIEHOYHbIE MATEPHUAJIbI:

6.1.1. Texymero KOHTPOJIst
IIpumepHbIe BONPOCHI AJI51 ONIPOCa:



1. Yro Ha3piBaeTcsi OOBIKHOBEHHBIM Ju(pPEepeHIHaTbHBIM YpaBHEHUEM
nepBoro mnopsaka? Kakue MeTombl pelleHHs CYUIECTBYIOT Ul PELIEHUs
nuddepeHnranbHbIX YpaBHEHUH NEpBOro nopsiaka?

2. Meron peuienus ypaBHeHus Jlarpanxa.

3. Merton pemenus ypasuenus Kiepo.

4. Pemenue nuddepeHUnanbHbIX YpaBHEHUH, IOMYCKAIOIIUX MNOHMKEHUEM
MOPSAJIKA.

5. Pemenue JIY BeICHIMX MOPSIKOB.

6. Cdopmynupyiite ajroput™M pelieHus JIuHEHHOro auddepeHIuaIbHOro
ypaBHEHHUS 2 MOpsiIKa.

7. CdopmynupyiiTe ajroput™M pelieHus JTuHEeHHOro auddepeHuaIbHOro
yYpPaBHEHHMsI BBICILIETO MOPSI/IKA.

8. CdopmynupyiiTe airoputM pemieHust JUHEeHHOTro AuddepeHIuaIbLHOro
ypaBHEHHS 2 MOpsiIKa.

9. CdopmynupyiiTe ajnropuT™M pemieHus JIuHEHHOro auddepeHInaIbLHOro
YpPaBHEHHMsI BBICILIETO MOPSIIKA.

10. /laiite onpenenenue cucteMbl AUddepeHnatbHbIX ypaBHEHUIA.

11. Tlepeuricnute METOJBI PEIICHUS] CUCTEM.

12. Kakue ypaBHEHUS HA3bIBAIOTCSI MHTETPAIbHBIMU YPABHEHUSIMU.

13. Metonp! penieHui NpOCTERITUX UHTETPAIbHBIX YPaBHEHU.

14. Tlpn Kakux yclIOBUSX MOXKHO CBECTH pellieHHe ypaBHeHus Dpearonbma k
peleHuto AuQpepeHnaIbHOro ypaBHEHUS.

15. ChopmynupyiiTe ~ METOABl  pEIICHUS  HUHTETPAJIBHBIX  YpaBHEHUMH
Openronbma.

16. Jlaitite onpenenenue YpapHeHuto ®@penroasma 2 poaa

17. Ilepeuncnute METOABI pEIlICHUSI YpaBHEHUN DpeAroiabma.

18. JlaiiTe onpenencuue ypaBHenuto Openronbpma 1 pona.

19. JlaiiTe onpenenenue YpaBHeHuto Bonbreppa 2 pona.

20. [lepeunciute METOBI pellieHHus] ypaBHeHUN BonbTeppa.

IIpumepHbIe TeMBbI 1151 pedeparoB:

1. OObikHOBeHHbIE MU PepeHnnanbable ypaBHEeHUs | TopsAKka B pelieHUU
HYKOHOMHUYECKUX 3a]1ad.

2. Hcnonp3oBaHue OOBIKHOBEHHBIX JU(DPEpeHINMANIBHBIX YpaBHEHUN B
TEOPUHU PACTIPOCTPAHEHUS TTOXKapa.

3. Hauanwpubie ycnoBus aiis auddepeHnmanbHbIX YPaBHEHUN IS pa3IMYHBIX
CTaJNil pacTpOCTPaHECHUS TOXKApPA.

4. JlubdepeHnuanbHble W Pa3HOCTHBIE YPAaBHEHHsSI, WCIOIB3YEMBIC TIPH
OTMCAaHWH YPE3BBIYAWHBIX CUTYAIIM TEXHOTEHHOTO XapaKTepa.

5. HUcnonwszoBanue aud@epeHuanbHbIX W Pa3HOCTHBIX YpPaBHEHUU TMpuU
OTMCAHWY MPUPOTHBIX SBJICHUH.

6. Hctopusi MareMaTHYEeCKOTO MOACIUPOBAHUS (PU3HUECKUX TIPOIECCOB C
UCIONb30BaHueM AU PepeHITuaIbHbIX YPaBHEHUI.



7. llporHo3upoBaHue  OHacHbIX  (AKTOPOB  MOXapa C  IOMOUIBIO
g depeHunanbHbIX ¥ HHTETPaJbHbIX YPABHEHUM.

8. Ilpumenenue nuddepeHIMaIbHbIX YpaBHEHHM B pa3IMUHBIX 00JIACTIX
HAyKH U TEXHHUKHU.

9. Maremaruyeckoe MOJAEIUPOBAHME C MOMOIIbIO JU(PEpeHIHANBHBIX U
MHTErpajibHBIX ypaBHEHUH B nH(MopMaroHHoM obecnieuenun MYC.

10. Marematndeckoe MOJEIMPOBAHUE C MOMOIIBIO AU depeHInanbHbIX U
MHTErpajibHbIX YpaBHEHUH B JTIOTUCTHKE 3aI11acoOB.

11. nterpanbHble ypaBHeHHs @Dpearonbma: METOIbl pEIIEHUS U HX
UCIIOJIb30BaHUE B HAYKe U TEXHUKE.

12. YpaBHenust Bonbreppa: METONbI pelieHnus U X MCIIOJIb30BAHUE B HAyKe U
TEXHHKE.

13. Vcnionb3oBaHuE UHTETPASIbHBIX YpaBHEHUH B (DU3HKE.

14. Cuctembl nuddepeHranbHbIX YpaBHEHUH ¢ TapaMeTPOM.

15. CocraBnenne aud@epeHInanbHbIX  yYpaBHEHHM JUIsl  ONpenesieHus
BEPOSATHOCTEN COCTOSIHUN CJIOKHBIX CUCTEM.

16. Vcnions3oBanue nuddepeHmaibHblX U HWHTErPalbHBIX YpaBHEHHUH MpHU
OPUHITUH YIIPABICHUYECKUX PELICHUM.

17. Vicnonbs30BaHUE COBPEMEHHBIX KOMITBIOTEPHBIX MPOrpPaMM IPHU PEHICHUU
b depeHnanbHbIX YpaBHEHHH.

IIpumepublie Tembl pias PI'P:

1. O6bikHOBeHHBIEC MU depeHInaIbHbIe ypaBHeHUs mepBoro nopsaka (PT'P).

2. O0ObIkHOBEeHHBIE MU PepeHInaabHble ypaBHEeHN BeICIINX MTopsakoB (PI'P).
3. Cucremsl nuddepenninanpapix ypaHeHuit (PTP).

IIpumepubie 3apanus s PI'P:

3apanusa s PI'P «O0bikHOoBeHHble auddepeHunabHble ypPaBHEHUSA

nepsoro nopsiaka» (PI'P)
Pemmts nanubie qudpepeHimanibHbie YpaBHEHUS

Bapuanr 1
1. X1+ VY +ywl+x* =0, y(0)=1.
2. Y(x+y-3)° =1
3. xdy-—ydx=ydy.
4. YX+2y=3%°.
5. xﬂ+y—xcosx:0, y(7z) =0.
dx

3

6y Y

X+1 (Xx+1)2°



7. (3X* +6xy°)dx+(6x°y +4y*)dy =0
Bapuant 2

e’(1+y)=1 y(0)=1

;oo 1

sin?(y—-2x+3)°

y—XxXy' =x+yy'.
(2x—y*)dy = 2ydXx.
cos ydx = (1— xsin y)dy, y(0)=0.
y' + 2yctgx = y* cos’ X.
(X+ y)dx+ (x+2y)dy =0.

N

~No 0ok o

3apanus ausa PI'P «OO0bikHOBeHHBbIe aU((pepeHIMATbHbIE YPABHCHUSA
BbICIINX NOPsAAKOB» (PI'P)

Bapuanr 1

Pemmith nanubie qudpepeHnanibHbie ypaBHEHUS
In x
" _

1. = 7, y(l) = O, y’(l) :1.
2. 2y"=3y* y(0)=1 y'(0)=1.
3. y'=10y'+25y =0, y(0) =2, y'(0) =-1.
4. y' -4y =(2x+1)e .
5. y'—2y'+y=e"sinx.
6. y'—4y' +8y =sin2x+5xC0s2X.
7. y"—6y"+10y =15x* +e 7%,
8. y'+4y' +3y=—"—""+.
e +e

9. [lo nmaHHBIM KOPHSM  XapaKTEPUCTUYECKOTO YPaBHEHHS HEKOTOPOTO
JUHEHHOTrO OomHOpoaHoro muddepeHImanbHble YpaBHEHUS, HAWTH 3TO
muddepeHnnanbHOe ypaBHEHUE U 3amucarh ero oodiee pemienue. s
COOTBETCTBYIOIIIETO HEOIHOPOIHOTO YpaBHEHUs ¢ AaHHOM pyHkuued f(X) B

paBOM YacTH 3amucaTh OOIMII BHJ YACTHOTO PEIICHUS HEOIHOPOIHOTO
YPaBHCHMUS:

k =1, k, =3, k; =4, k,, =1+ 4i



f(X) = (e** —3e*)* +2Xxsin2X 4+ COS X.

Bapuanrt 2

1 y"=y1+(y)*, y(0)=0, y'(0) =1.
2. 2Xyryrr — (yr)Z —l.
3. y'—-6y'+9y =0 y(0)=-2, y'(0) =-1.
4. y"+2y'+y=e".
5.2y"+3y' -2y =(x-1sinXx.
6. y'—y' +10y=e"sin2x.
7.y"—y" =2y =2x-1+e*.

4x
8. y'—4y'+3y=

1+4e*

0. lo paHHBIM KOPHSM XapaKTEPUCTHYCCKOTO YPaBHEHHS HEKOTOPOIO
JUHEWHOTO OAHOPOAHOro JudQepeHaIbHble ypaBHEHUSA, HAWUTH 3TO
muddepeHnnanbHOe YpaBHEHHWE M 3amucarh ero ooiee perienue. s
COOTBETCTBYIOIIIETO HEOIHOPOIHOIO YpaBHEeHHUS ¢ naHHOM (yHkiuei f(X) B
NpaBoM YacTH 3amucarh OOIIMK BHJ YaCTHOTO PEIICHHS HEOIHOPOIHOTO
ypaBHECHHS:

k, =2, k,=-2,k, =0,k =3+2i
f(X)=x(x+e* +e°*)+(e* +e>)cos2x.

3ananus aasa PI'P «Cucremsbl nnddepenunaibubix ypasueunin» (PI'P)

Bapuanr 1
1. Pemmrs manHyro cucremy auddepeHnuaibHbIX  YpaBHEHUH.
Hccaenosars nonoxenue paBHoBecuss O(0;0) Ha ycToiuuBocTh. ONpeneanTh

THII ITIOJIOKCHUS PABHOBCCHUA U I/I306pa3I/ITB (baBOBI)II\/’I IMOPTPCT.

-

dx

— =3X+Y,
<dt y
ﬂ+7x+5y:0.
dt

~

2. Yoemutnes, aro O(0;0) - monoxeHue paBHOBecus. McciaenoBars Ha

YCTOWYHUBOCTh  TOJOKEHHUE PABHOBECHS IO TMEPBOMY MPHUOIUKEHUIO.
OnpeaenuTh THII TOJI0KEHUS paBHOBecHs B okpecTHOCTH Touku O(0;0).



-

% =In(2y +e>*) - ycosx,

<
(;—)t/ =tg(2y — 2x) + y* —3y.

Bapuanr 2
1. Pemmuts panHyio cucreMy AudQepeHIHaIbHBIX  YPaBHEHUN.
Hccnenoars nonoxkenue paBHoecusi O(0;0) Ha ycToiuuBocTh. ONpeneanuTh

THII TIOJIOKCHUS paBHOBECHS U M300pa3uTh (Pa30BBIi OPTPET.

<
d—y+3x+5y=0.
dt

\

2. Yoemutwes, uro O(0;0) - momokeHme paBHOBecHs. VMcciemoBars Ha

YCTOMYMBOCTh  MOJIO)KEHUE PABHOBECHUS 10 TMEPBOMY  IPUOIUKEHUIO.
OnpenenuTts TUI MOJOKEHUS paBHOBecHs B okpecTHOCTH Touku O(0;0).

dx_ e¥ Y —cos2x — 2x + 3y,
dt
|d

d_>t/ =In(3y — x* +1) + tg°x — X.

IIpumepHble 3a1a4n:

1. Haiitu  ob6miee  pemenue  auddepeHIManbHOIO  ypaBHEHHS — C

' 2 _
pasaeIsrIUMUC TEPEMEHHBIMU y—-x= 3.

y=—
2. HaiiTu wuyacTHOe pelieHHEe YypaBHEHUS Y, ymoBneTBOpsIOLIEE

HavaJIbHBIM ¥(0)=1
YCIIOBUSM :
3. Pemmtr numHeitHoe muddepeHnnansHoe ypaBHEHHE TEPBOTO TMOPSIKA

yr _ 7_y — X8
X ]
4. Haiitu o0mee pemenune audPepeHInaIbHOTO YpaBHEHUS TPETHEro
HopsIKa y :sm(x+2).
5. Haiitu obmee pemenre nuddepeHINaTbHOTO YPaBHEHHUS BTOPOTO TOPSIKA



6. Haiitu uactHoe pemienne audp@dEpeHInaIbHOTO YpaBHEHUS BTOPOTO

b3y
Sarat v(0)-L ¥()-4
nopsiIKa , YIOBIIETBOPSIOIIEE HAYaIbHBIM YCIOBUSIM : :
/. Haiitu oOiiee pernieHue JIUHEWHOTO OMHOPOAHOrO AuddepeHIInaILHOTO

ypaBHeHHs Broporo nopska Y —4Y +5Y=0

8. Haiitu obiiee pemieHue TUHEHHOTO HEOMHOPOAHOTO MU epeHIInaTIbHOTO

" r_ 5x
ypaBHeHus BToporo mopsaka Y — (Y =208

9. Haiitu oOmwuit wunHTerpan (oOmee pemrenune) auddepeHIuaILHOTO

' 2
ypasrerus XY tY =X

10. Hatitu  obmiee  pemieHue  audPepeHIIMaIbHOTO  ypaBHEHUS  C

r_1_ 2
Pa3NEAIOMMMACS TIEPeMeHHBIMU Y =1-x"
11. Hatitu oOmmuii  wuHTerpan (oOmiee pemenue) auddepeHImaILHOro
1-2x
’_

ypaBHEHUSI y .
12. Pemmute nmHeitHOe auddepeHnmaibHoe ypaBHEHHE TIEPBOTO TMOpPsIKa

Xy'+y=y*

Y 4y tgx=—
13. Pemnth ypaBHEHHE CosX,
y'——2y = (x+1)°
14. Pemuth ypaBHEHHE X+ .
Xy' — L =X
15. PemnTh ypaBHEHUE x+1

16. Pemmute smHElHOE auddepeHnaibHoe ypaBHEHHE TIEPBOTO TOPsJIKa
2
(1+x2)y'—2xy:(l+x2)
17. Pemuth JmHEWHOE auQQepeHIrnaIbHOe YpaBHEHHE TIEPBOTO IMOPSIKA

x(y'—-y)::(1+-x2)exl

18. Pemuth ypaBHEeHUE
19. Pemiute nuHeiiHOe auddepeHImaibHOe ypaBHEHHE IEPBOTO TMOPSIKA
2
y' —ytgx+y-cosx=0

xy'Inx=y+Inx

’ _ 2
20. Pemuth ypaBHEHUE y'+2Xy =2xy"
IIpumepHbIe 3a1aHusl AJ5l TECTUPOBAHMSI:

Bompoc 1. Kakoe H3 NEpPEYUCICHHBIX yPABHEHUW HE  SBISIETCS
nudpepeHuanbHbIM YpaBHEHUEM ?

1) y'+ ye* =tg3x

2) y=x*+1

3) 2yy' =1



Bomnpoc 2. CKoIbKO YaCTHBIX PEUICHUN UMEET YpPaBHEHUE Xy =Y +X 7
1) 2

2) 7

3)  OECKOHEYHOE MHOMKECTBO

Bonpoc 3. Ckobko 00IIUX pEIICHUH HMEET ypaBHEeHUE XY =Y ?
1) 1

2) 2

3) 100

Bonpoc 4. JlupdepennmansHoe ypaBHeHUE N-T0 nopsiaKa?

1)  comepkHT N MPOU3BOIHBIX OT MEPBOU MPOM3BOIHON J0 MPOU3BOIHOM N-
ro TIOpsAKa

2)  HE MOXET colepKarh NpOou3BOAHYIO (N - 1)-ro mopsiaka

3)  Bcerma comepKHT MPOU3BOAHYIO N-TO MOPsIKA

Bompoc 5. Kakoe W3 NEpeyUCICHHBIX YPAaBHEHUW HE  SABISIETCS
b depeHnanbHbIM YpaBHEHUEM C Pa3AeIaIOIIUMUCS IePEeMEHHBIMU?

1) x4l
Xy

) y-oy
X

3 y-10

Bonpoc 6. Kakoe 13 nepeunciieHHbIX YpaBHEHUN HE SIBISIETCS YypaBHEHHUEM B
noJHbIX auddepennuanax?

1) (2xy—5)dx+(3y2+x2)dy=0
2) xy' —y = x’sinx
3) (x—cosy)dx+(xsiny-+cosy)dy=0

Bonpoc 7. Jlano mmddepennmanpeaoe ypaBHeHHe Y =(2k-2)x°, Torma

GyHKIHsA y=X"—3 SABISIETCS €r0 PEIICHUEM MPH K , pABHOM

1) 0
2) 1
).

Bonpoc 8. YactHeiM pemenneM nud@epeHIMaIbHOTO ypaBHEHHUS Y = 2X,
YIOBJICTBOPSIONICE HAYAIBHBIM YCIIOBUAM Y, =1, X, =2, SABISETCS

1) y=x"-3

2) y=x"+1

3) y =X



Bonpoc 9. Kakue W3 mnepednCICHHBIX YpaBHEHHW HE  SABISIIOTCA
g depeHuranbHBIMU YPaBHEHUSIMH BTOPOTO MOpsiAKa?

1) y"+3y=0

2) Y +xy =X

3 y-y=y

Bonpoc 10. Kakoit Bua wumeer auddepeHranibHOe YpaBHEHHE BTOPOIO
nopsiaka?

)y =f(xyy)

2)  F(xyy:y)=0

3) f(xy;y)=0

Bonpoc 11. ®ynxkius f(z) HassiBaeTcss MepoMOp(hHOIA, €CITH OHA MOKET OBITH
IIpe/ICTaBIICHA

1) B BU/IC pa3HOCTH JABYX IEIbIX (DYHKIIUIT

2) B BUJIC POU3BEICHHS IBYX HEbIX QYHKIUIT

3) B BH/IE YACTHOTO JIBYX IEIBIX (DYHKIIUIT

Bonpoc 12. M3onupoBanHast ocobas TOYKa Z = a HAa3bIBAETCSA IOJFOCOM
byukuuu f(z), eciu

1)  mpenen 3ToM QYHKIIUK B JaHHON TOYKE paBEeH OCCKOHEUHOCTH

2)  mpenen 3TOM (QYHKIMH B JAHHON TOYKE PAaBEH HYJIIO

3)  npenern 3Toi QYHKIHUU B JAHHOU TOYKE SBJISIETCS BEIIECTBECHHBIM
YHCIIOM

Bonpoc 13. Kakoii Bujg wumeer oOmee pemieHue auddepeHInanbHOro
ypaBHEHUS BTOPOIO MopsiaKa?

1)  y=¢(xC;C,)
2)  y=9(xC;C,C,)
3) y':¢(X;C1;C2)

Bomnpoc 14. Ecim xapakrepuctuueckoe ypaBHenue k>+pk+q=0 umeeT aBa
Pa3IMYHBIX JEHCTBUTCIBHBIX KOPHS, TO OOIIee perieHrne ypaBHCHHUS Y'+ py' +qy=0
HMEET BU/I

1) y =C,e" +Ce*

2) y =C.e” +Ce"

3) y =e”(C, cos Bx+C,sin fx)

Bonpoc 15. Hailinute o0uiee peuieHue JuHEHHOro auddepeHnanrbHoro
ypaBHeHus Y"+3y'=0



2. y=Ce ™+ (e 3
3) y=C,+Ce >

Bonmpoc 16. OOwmuM  pemeHueM  AuQGepeHIUaIbHOr0  ypaBHEHHS
y"—4y'+3y =0 ABIIECTCA

1) y=Ce*+Ce™

2) y=Ce* +C,xe*

3) y =C,e* +C,e*

Bonpoc 17. JluddepenumnanpbHoe ypaBHEHHE CEMEHCTBa MHTETPAJIbHBIX
KpUBBIX Yy =Ce*+C,xe" UMEEeT BUI

1) yn _ yr — O

2)  y'-y+y=0

3) y'+2y'+y=0

Bonpoc 18. Cxoasmiuecs: B cebe mocne0BaTeIbHOCTH Ha3bIBAIOTCS
1)  KOHEYHBIMHU

2)  (dyHIaMEeHTaJIbHBIMH

3)  GyHKIHOHATIBHBIMU

Bonpoc 19. ®yukmus  f(2) ‘KOMIUIEKCHOTO ~ TIEPEMEHHOT0  Z,
mubdepenupyemMass B KakaoM Touke o60mactu'G  IUIOCKOCTH  KOMILJIEKCHOTO
NEPEMEHHOTO Z, Ha3bIBAETCS

1)  aHaTUTHYECKOM

2)  peCTPUKTHBHOMU

3)  dyHaamMeHTaIBHOM

Bonpoc 20. ®yukius f(z), aHamuTHdeckas BO BCEH IIOCKOCTH (MCKIIIOYAst
OECKOHEYHO yJaJIeHHYIO TOUKY), Ha3bIBAETCS

1) i (SH ()51

2)  QyHIAMCHTAILHOM

3)  KOHEYHOIi

6.1.2. [IpoMeskyTOUHOM aTTeCcTANUH

IIpuMepHBIi nNepeyeHb BONPOCOB, BBIHOCMMBIX HA 3a4eT ¢ OLEeHKOM

1. 3agaum, npuBomsmme kK auddepeHnuanbHbM  ypaBHeHusMm (1Y) 1-ro
MOPSIIKA.

2. 3amaua Komm, e€ reomerpuyeckmii cMmbIci. Teopema CyIIeCTBOBAHUS H
equHCcTBeHHOCTH. O0I1Iee pelieHue.

3. Tlonsite 06 0COOBIX PEIICHUSIX.

4. J1V ¢ paznensronuMucs nepeMeHHbIMU.

5. OpHopomHble, TUHEWHBIE U K HUM npuBoasiuecs VY.



6.

AY B mnomueix guddepenumanax. Ilonarue o0 UHTErpUpyroIIEM

MHOXXHUTCIIC.

7.
8.
9.

JY Jlarpanxa u Knepo.
[Tonsatue o 1Y n-ro nmopsaka.
3anava Komm mig 1Y n-ro nopsnka, €€ reomeTpudeckuil cmeici. Teopema

CyII€CTBOBAHHA 1 CAMHCTBCHHOCTH.

10
11
12
13
14
15
16
17
18

. HacTtHoe u oOiiee pemenue 1Y n-ro nopsaxa.

Y Buga: y" = f(x).

. AY Buga: F(x,y',y")=0.

. AY Bupa: F(y,y,y")=0.

. [lonsAiTHE O TMHEWHON 3aBUCUMOCTH Y HE3ABUCUMOCTH PELICHUN.

. Teopema o cTpyKType 00IIeTo pelieHus: TMHEeHHOro ogHopoaHoro J1Y.

. Teopema o cTpyKType 001Iero peueHus JMHeHoro Heogqnopoanoro V.

. Jlunetinbie onnopoausie Y (JIOAY) c mocTtostHHBIMU KO3 DUITUEHTAMH.

. JIuneitnpie  JIY, npuBomsmmecs k JIOAY ¢ NOCTOAHHBIMU

ko3 punmentamu JInyBuis.

19

. JIuneninbie HEOJTHOPOJHBIC ay (JIHAY) C IOCTOSTHHBIMU

ko3 purmeHTaMu.

20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.

Mertoa Bapualy MPOU3BOJIBHBIX TOCTOSIHHBIX.

Hopmanbnsie cuctemsr Y. Ceenenue k JIY N-ro nopsaka.
JIunerinbie cucteMsl J1Y, METONIBI NX PEIICHUS.

[Tpumepsl pu3nMUecKux 3a1a4, MIPUBOIAIINX K HHTETPATbHBIM YPABHEHUSIM.
JluneiHble HHTErpaJIbHBIE TPE0Opa30BaAHMUS.

JIunelinple UHTErpaIbHble ypaBHEHUsT Opearonpma.
CoOcTBeHHbIC 3HAaYeHUS U PyHKIIMU omieparopa Openroabma.
HNuTerpansubie ypaBHeHUs Bosbreppa mepBoro poja.
HuTerpanbubie ypaBHeHUs Bobreppa BToporo poza.

Css13b ypaBHeHU Bonbreppa ¢ ypaBHeHusimu @pearoiabma.
NHuTerpanpHble ypaBHEHUS, COAEPKAILINE apAMETP.

6.2. lllkana oueHUBaHUsS Pe3yJbTATOB NPOMEKYTOUHOI aTTecTAlMH W
KPUTEPHUHU BHICTABJICHHUS OLICHOK

Cucrema OLICHHNBAaHUA BKJIIOYACT:

dopma

Iloka3arenu

KOHTPOISL OICHHBAHMS KpI/ITepI/II/I BBICTAaBJICHHUA OIICHOK IIIxana oreHuBaHUs
3a4€T C NMpaBHUJIbHOCTD | JaH HpaBHJ’ILHHfI, IOJHBIA OTBET Ha OTJINYHO
OLICHKOM n IIOJIHOTA MOCTaBJICHHBIN BOIIpOC, IIOKa3aHa
OTBCTa COBOKYITHOCTb  OCO3HAHHBIX 3HaHUM II0

JUCIUIIIINHE, A0Ka3aTcJIbHO PAaCKpPLITHL
OCHOBHBIC TIOJIOKCHHA BOIIPOCOB; MOI'YyT
OBITh AOMYIICHbI HEAOYCTLI, UCITPABJIICHHBIC
CaMOCTOATCIIbHO B IMTPOLECCC OTBCTA.

JaH HpaBHJ’ILHLIfI, HEJOCTAaTOYHO IIOJIHBIN XOopouio
OTBET Ha IOCTaBJICHHBIN BOIIPOC, TTOKA3aHO




YMEHUE  BBIACIUTH  CYIIECTBEHHBIE U
HECYIIECTBEHHBIC TMPHU3HAKH, IPUYHHHO-
CIICZICTBEHHBIE  CBSI3U;  MOTYT  OBIThH
JOTMYIIEHbl HEJOYEThl, HCIpaBICHHBIE C
MOMOIIBIO ITPENOJABATEIS.

JaH HCIO0CTAaTOYHO Hp&BHJIbeIfI W IIOJTHBIN YAOBJICTBOPUTCIIBHO
OTBCT, JIOTUKa H oCICa0BaTCIBbHOCTD
H3JIOKCHUA HUMCIOT HApYHICHUS; B OTBCTC
OTCYTCTBYIOT BbBIBO/IbI.

OTBET MpPEACTaBIsAET COOON pa3pO3HEHHBIE | HEYIOBIETBOPUTEIHHO
3HaHMSI C CYILIECTBEHHBIMM OIIMOKaMHU IO
BOIIPOCY; IPUCYTCTBYIOT (h)parMeHTapHOCTb,
HEJIOTMYHOCTb U3JI0KEHUS;
JIOTIOJTHUTEIbHBIE M YTOUHSIOIINE BOIPOCHI
HE MpPHUBOJAT K KOPPEKIMH OTBETa Ha
BOIPOC.

7. PecypcHoe o0ecriedeHue TUCUMTITHHBI
7.1. JInueH3MOHHOE U CBOOOHO pacnpocTPpaHsieMoe MPOrpaMMHoe
o0ecrevyeHHe 0Te4eCTBEHHOI0 MPON3BOACTBA

- MoitO¢duc O6pazosanue [[10-41B-124] - [loiHbBI KOMIUIEKT PEIaKTOPOB
TEKCTOBBIX JTIOKyMEHTOB M DJIEKTPOHHBIX TaONHIl, & TaKKe WHCTPYMEHTApHH IS
pabothl ¢ TpadmdeckuMu mpe3eHTanusaMu [CBobonHO pacmpoctpansemoe. Homep B
EnvHOM peecTpe pOCCHICKMX TpOrpaMM Ui O3JICKTPOHHBIX BBIYHCIUTEIHLHBIX
MallliH 1 0a3 JaHHBIX - 4557

- Astra Linux Common Edition penus Open [I10-25B-603] - Onepanvonnas
cucrema odmero HazHauenus "Astra Linux Common Edition" [Kommepueckas (Full
Package Product). Homep B EmuHoM peecTpe pOCCHHCKHAX MPOrpaMM ISt
AIIEKTPOHHBIX BBIYHUCIMTEIBHBIX MAIIUH U 0a3 JaHHBIX - 4433]

7.2. IlpodpeccuoHaIbHbIE 0a3bl JAHHBIX U HH()OPMALIMOHHbIE CTIPABOYHbIE
CHUCTEMBI

1. Uadopmanmonnast cucrema «EamHOe OKHO mocTyma K 0Opa3oBaTebHBIM
pecypcam» [DiekTpoHHBIH pecype]. — Pexum gocryma: http://window.edu.ru/,
JOCTYI TOJBKO MOCIIE CAMOCTOSTENbHON perucTpanuu

2. Hayunas onexktponHas Oubnmuorexka «eLIBRARY.RU» [DnexrpoHHbIH
pecypc]. — Pexum pocrtyma: https://www.elibrary.ru/, moctym TOJBKO IOCIHE
CaMOCTOSITEIbHOW PETUCTPALIUU

3. CnpaBounasi  mpaBoBasi  cuctema  «Koncynprantllmoc:  CrymgeHT»
[DnexTponHbIid pecypc]. — Pesxxum moctyma: http://student.consultant.ru/, cBoGoxHbIk
J0CTyT

4. ndopmannonHo-npaBoBori moprtan «['apant» [DnexTpoHHbI pecypc]. —
Pexxum goctyna: http://www.garant.ru/, cBoOOIHBIH TOCTYII

7.3. Jluteparypa




OcHoBHas:

1. CaburoB, Kamunp bacupoBruu. @yHKUMOHaNBHBIE, TU(dPepeHLanbHbIe U
MHTErpajbHble ypaBHeHUd [ TekcT]: yuedHoe nocodue: [rpud YMO] / K. b. Caburos,
2005. - 671 c. Pexum noctyma: http://elib.igps.ru?&type=card&cid=ALSFR-
5b833a0d-4a03-4d74-94db-ec953f37efd6

2. T'ycak A. A. Maremaruueckuii aHanu3 u auddepeHnnanbHOoe ypaBHEHHE.
[Ipumepsl 1 3anaun [DneKTpoHHBIN pecypc]: YuebHoe nocodue / I'ycak A. A., 2011.
- 415 ¢. Pexxum moctyna: http://www.iprbookshop.ru/28122.html

3. Epemenko, Cepreii IlerpoBuu. [luddepeHuuanbipie W HMHTErpasibHbIC
ypaBHeHus |[Tekct]: ydebHoe mocobme: [rpud YMO] / C. II. Epemenxo, E.C.
Kanuauna, A. B. Caiidynunosa; pea. O. H. Ywmwxwukos, 2019. - 224 c¢. Pexum
noctyma: http://elib.igps.ru/?29&type=card&cid=ALSFR-fd1613f9-1878-4a3f-92e5-
3392343899d7&remote=false

JlomoiHUTEILHAA

1. Kanuauna, Enena  CepreeBna. IlpaktukyMm 10  OOBIKHOBEHHBIM
muddepenunansubiM ypaBHeHusM [Tekcer]: yueOnoe mocobue / E. C. Kanununa,
A.B. Caitbynunosa; pen. 2. H. Ymxkwuxos, 2017. - 248 c. Pexxum nocryma:
http://elib.igps.ru/?112&type=card&cid=ALSFR-d4cbd95a-5cfc-41a4-9abc-
88095eed5606&remote=false

2. Teopuss W TpaKTUKAa BBHIYHUCICHUM HEOMPEEICHHBIX M OIpPEACIICHHBIX
unrerpaioB [Tekct]: yueObHoe mocodue: [rpud YMO] / C. I1. Epemenko [u ap.]; pen.
9. H. YMKHUKOB, 2019. - 164 C. Pexum JOCTyTa:
http://elib.igps.ru/?31&type=card&cid=ALSFR-d5238fe2-454d-497d-b5a6-
4123de76872a&remote=false

7.4. MarepuajibHO-TEXHUYECKOE o0eclevyeHmne

Jns mpoBeneHus u oOecreyeHUs 3aHATUNA UCHONB3YIOTCS TOMEIICHHS,
KOTOPBIC TIPEACTABISAIOT COOOM ydeOHBIE ayIUTOPUH JJIS IPOBEACHHUS YUEOHBIX
3aHATHH,  TOPEIyCMOTPEHHBIX  MPOTPAMMON  MarucTparypbl,  OCHAIICHHbBIC
000OpyIOBaHMEM U TEXHUYECKUMH CpPEJICTBAMU OOY4YECHHS: aBTOMATU3UPOBAHHOE
pabodee MeCTO TMpemnojaBaTelis, MapKepHas TOCKa, MYIbTUMEIUNHBIN MPOEKTOp,
MOCaJI0YHBIC MECTa O0YYaIOITUXCS.

[lomemenuss 1t CaMOCTOSITENIBHOM PabOThI  OOYYAIONIMXCS  OCHAIIEHBI
KOMITBIOTEPHOW TE€XHHKOM C BO3MOYKHOCTBIO MOAKIOUEHUsS K ceTu «MHTepHeT» n
o0ecredyeHneM J0CTyna K DJIEKTPOHHOW WH(OPMAIMOHHO-00pa30BaTeIbHON Cpele
YHUBEPCHUTETA.

ABTOpBI: 1-p. TexH. Hayk, mpodeccop Bomoxkobmnckuit M.IO.; xang. men.
HayK, noteHT Tpodumen E.H.
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