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1. HEJIA OCBOEHUS JIACLIATLIAHEI

Lens u3ydyeHus IUCHUIUMHBL «/lnbdepeHnuanbaple ypaBHEHUS» — 03HAKOMIICHHE C
(ynmameHTaNBEHBIME  MeTOnAME HCCNIC/IOBaHMS  THHAMMKH  OOBEKTOB,  OITHCHIBAEMBIX
OOBIKHOBEHHBIMH JIU(D(hepEeHIHATBHBIMH YPaBHEHHSAMH. B pesynbrare M3ydeHWs quCHUITIHHEL
00yyaroIuics JIOMKeH BiajieTh aNnapaToM TEOPHH OOBIKHOBEHHBIX H(phepeHInatbHEX
YPaBHCHHA W yMETh NPHMCHSTH €r0 NPH AHANA3E JHHAMHKE PeabHBIX  TPOIIECCOB,
NPOHCXOIAIINX B IPHPOJIE U B 00IIIECTBe.

2. MECTO JMCIMILIMHBI B CTPYKTYPE OIOIT BO

Aucunmina «Jluddepennpansuse YPaBHEHHS» OTHOCHTCS K 0a30BOM 4acTH MporpamMmei
OAroTOBKY OakamaBpoB. Ee usyduenune mossosser o0y4arommmcs:

— MPUMEHSTE MAaTeMaTHIECKUE METO/bI H HHCTPYMEHTANLHBIE CPE/ICTBA JUTA HCCITE0BAHHS
00BEKTOB POPECCHOHATBHOMN e TENBHOCTH;

— IIPAMCHATH CHCTEMHBIH IIOAXO/| K aHAIIN3Y M CHHTE3Y CJIOMKHBIX THHAMIUECKIIX CHCTEM;

~ YMETb CTPOHUTE MaTeMAaTHYCCKHE MOJIETH 00BEKTOB IPO(hecCHOHATBHOMN JIESITENBHOCTH;

— YMCTL MCHOJIE30BATh METOMBI TeOpHH JU(B(PEpPeHINANLHBIX YpABHEHUH IS aHATH3A i
CHCTEMATH3AIMU UH(OPMAIIHHU IO TeMe HCCIIeJ0BAHHS.

st OCBOGHHMS aHHOH AUCIMIIIHHEL 00ydJaromuMes HeoOXOIUMO HMETh TEOPETHYECKHE
SHaHUS M MPaKTHYECKHE HABBIKKM I10 JUCHHUILIMHAM «MaTeMaTHuecKuil ananmsy u «JIuHeiinas
anredpa», HMeTh HaBbIKA PaboTHI ¢ KOMIIBIOTEPOM KaK CPEACTBOM yHPaBICHHS HH(OpMAIHEii,
YMETb HCII0/IB30BATE HHCTPYMEHTAILHBIE CPEJCTBA I 00paboTKy, aHAIH3a 1 CHCTEeMAaTH3aI[UH
uH(popMaIKy,

OCHOBHbBIE HOHSTHS JMCHMIUIHHEL HEOOGXOIHMEI NpH H3YyYCHHH TaKHX IUCIUIUINH, KaK
YPAaBHEHHS ¢ HACTHBIMHM INIPOH3BOJHBIMH, KAa4eCTBEHHAS TEOPHS IMHAMHYECKHX CHCTEM,
MATCMaTHUECKOE MOICIMPOBAHHE, IKOHOMUKO-MATEMATHYECKOE MOE/IAPOBAHHE,

3. KOMIIETEHIHMHN OBYYAIOIMEI'OCSl, ®OPMHMPYEMBIE B PE3YJBTATE
OCBOEHMS {UCTTAILIAHEI (MOJIYJIsI)

OcBocHHE MCHHIUIEHBI HATPABIECHO Ha (hopmupoBanme CremyOmUX MPOhecCHOHANBPHBIX U
001IenpodecCHOHATBHBIX KOMITETEHITHIA:

- CIIOCOOHOCTH MATeMAaTHYECKH KOPPEKTHO CTABHT CCTECTBEHHOHAyYHbIe 3amaun (TTK-2);

- CHOCOOHOCTH K IMPOBEJEHUIO METOAMYECKHUX H OKCHEPTHBIX paboT B 06JIAaCTH MaTeMaTHKH
(TIK-11);

- TOTOBHOCTH MCIIOJIB30BaTh (yHJIaMEHTANbLHBIE 3HAHUS B OOIACTH nupdepeHImansHbIx
YPaBHEHHH B Oymymieit IpodeccHOHAIBHOM e TeMbHOCTH (OIIK-1).

B pesynbTare 0CBOEHHS MUCIATLIMHEL 00yYaroIMiCs TOKEeH

3HATL: OCHOBHLIC IIOHATHS H METO/bI TEOPHH OOBIKHOBEHHBIX M (epeHIuambHbIxX ypaBHEHHUIA;
YMETb: HCIIONB30BATh  (pyHJAMEHTAIBHBIE 3HAHHS B OGNACTH maddepenmansapx
YPaBHEHHUH B Oyymmed npodeccHoHaNbHOM NesTeIbHOCTH, MATeMATHYECKY KOPPEKTHO CTABUTH
CCTCCTBEHHOHAYYHBIC 3a/1a4H, CTPOTO JIOKAa3blBATh YTBEPIKICHHUE, (GopmynHpoBars pesynbrar,
BUJICTE CIIEICTBHS IIOJTYYEHHOT'O PE3yIIhTaTa;

BAAJETH: METOAMH TEOPHH Ju((epeHIHANbHEIX YPaBHCHHH Ha YPOBHE, I03BOJIAIONIEM
HUCTIOJIE30BaTh METOMBI MATEMATHIECKOTO M AJrOPHTMHYECKOTO MOJEIMPOBAHUS NIPH pPelIeHAN
TCOPETHYCCKHX U IIPUKIIAIHbIX 384y,



4.CTPYKTYPA U COJAEPKAHUE, AUCHUTIIAHBI «/Tndepennnasubie ypaBenns»

OGwas Tpy10eMKOCTh AMCHHIUIHHBI COCTABISIET 8 324CTHBIX enuHuL, 288 vacos.

Ne
n/n

Paznen (Tema)
JHMCLHMILTHHBI

CemMectp

Henena cemectpa

Bunbl yueGHol paGoTel, BKiI0Yas
CaMOCTOSATEJIBHYIO paboTy
CTYJCHTOB
U TPYIOEMKOCTS (B Yacax)

O6beM yueOHOI
paboThl,
¢ IPUMEHEHHEM
HMHTEPaKTUBHBIX
METO/I0B
(B yacax / %)

DopMBI TeKyILEro
KOHTPOJIs
YCIIeBaeMOCTH
(no neoenam
cemecmpa)
dopma
IPOMENKYTOUHOH
aTTecTaluH
(no cemecmpam)

Jlextmu

CeMuHaps!
29HITIAY
e paboTh
CPC
I°TY ( IrD

JlaGopatopHel
KoHTpossubie

OcHOBHEBIE
TIOHATHS TEOPUH
OLY. Ilpumeps

™| TIpakTHueckue

2(50%)

Hurerpupyemblie
tunsl OJ1Y

NEPBOTo nopsaaKa

3(50%)

YpaeHeHus,
JIOITy CKAIOLIHe
HOHIKEHUE
nopsaKa

2(50%)

Teopema
CYLLIECTBOBAHHS
"
€IUHCTBEHHOCTH
peLIeHHS 3a1a4u
Kot

1(50%)

Teopust
JIMHEHHBIX
cuctem OJTV.
Meton Baprauuu
MOCTOSIHHBIX.
®opmyna
JnyBuns-
Octporpaackoro

5-7

12

6(50%)

PeiiTunr-konrpons
Ne]

Jluneitupie OV
BBICLLIMX -
MOPS/IKOB.
Meron Bapuanuu
TIOCTOSIHHBIX.
Dopmyna
JluyBumis-
Octporpanckoro

4(50%)

IIpocTpancrso

4(50%)




KBa3UMHOI'OYJIEH
oB. Mertop
nondopa
YaCTHOIO
peleHus.
SBnenue
pe3oHaHca.

11

Oco0rle ToukH
BEKTOPHBIX
noJsiei Ha
TUTOCKOCTH M UX
SKBHBAJIEHTHOCTD

12

2(50%)

PeHTUH-KOHTpPOIL
Ne2

MHoroToueuyHble
W KpaeBkle
3aJa4u

13-
14

4(50%)

10

3aBUCUMOCTE
pewenuii OJIY
OT HAYaAJIbHBIX
JaHHEIX,
VpasHenue B
BapHAaIHIX

15

3(50%)

11

3aBucuMOCTb
pewenunid OJ1Y
OT mapaMerpa.
MeTon Masnoro
napamerpa

16

3(50%)

PelTuHr-KOHTpOIH
Ne3

12

ODKOHOMHYECKHUE
MOZENH,
OITUCBIBAEMEIE

ony

17-
18

2(50%)

Hroro 3a 3-ii
cemMecTp:

36

36

72

36(50%)

3a49€T ¢ OLEHKOM

13

YucneHnusle
METO/IbI PELUEHHS

ony

2(50%)

14

Beenenue B
TEOPHUID
YCTOHYHBOCTH 11O
JlamyHoRy.
Kpurepuu
YCTOMUHUBOCTH

3-7

10

16

8(50%)

PefTunr-konTposs

Nel

15

YcroituuBocTs
MEPHOTHYECKUX
pelieHui u
LIUKJIOB

4(50%)

16

YerouuBoCcTh
JIMHEMHEIX
CUCTEM

10-
11

3(50%)

PefiTuHr-KOHTpPOIHL

Ne2

17

YpaeHenus ¢
YacTHBIMU
TIPOH3BOAHBIMHU
IIEPBOTO

12-
15

14

7(50%)




nopsjka. 3agava
Kommu

18

Teopema o
BBIIPAMIICHHH
BEKTOPHOTO 110J15
H €€ NpUMEHEeHHs
(mokazaTenbcTBO
(GyHnamenTanen
BIX TEOpEM

Teopun OJ1Y)

16-
18

3(50%)

PelTuHI-KOHTpOIIL
Ne3

Hroro 3a 4-i
cemecrp:

36

18

54

27(50%)

IK3amen (36 yac.)

Beero

72

54

126

63(50%)

3a4ET ¢ ONEHKOI;
K3aMen (36 uac.)

5. OBPA3OBATEJILHBIE TEXHOJIOTHH

1. Jlekunonno-cemuuapckas cucreMa oGyyeHus (TpamMIEOHHEIE JICKIMK M TPAKTHYECKHE
3AHATHSA).

2. O0Oyuenne B MalbIX Ipynnax (BBHIIOIHCHHE NPAaKTHYECKUX paboT B rpymmax u3 JByxX
WK TPEX YeJI0BEK).

3. TexHOIOTHS Pa3BUTHsA KPHTHYECKOTO MBIILICHHS (IPUBHBAHHE CTYIECHTaM HAaBBIKOB
KPUTHYECKON OLCHKH NPEJIaraeMbIX PEIeH ).

4. IlpoBefieHue 3aHsTHIl ¢ IPUMEHEHHEM KOMIIBIOTEPHBIX TIPE3CHTAINH (Ha YCMOTpEHME
JIEKTOpa M MPENoIaBaTeris).

O65bEM yuebHOl paGOTHI ¢ IPUMEHEHHEM HHTEPAKTHBHEIX METOJIOB B CPEeIHEM COCTABJISIET
50% obmero 06BéMa yuebHoit paGoTHL.

6. OEHOYHBIE CPEJICTBA JJISL TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEXYTOYHOH ATTECTAIMM IO WTOI'AM OCBOEHMWS JUCIUTLIAHBI W
YYEBHO-METOJMYECKOE OBECHEYEHHE CAMOCTOSITEJIBLHOM PAEOTBI
CTYJIEHTOB

B pamkax noxymenta «Ilosioskenne o peHTHHIOBOM CHCTeMe KOMILIEKCHOI ONEHKH 3HAHMIA
CTYAEHTOB» pPa3pabOTaH PEriIAMEHT MHPOBENECHHS W OEHHBAHHS KOHTPOJIBHBIX JIeHCTBHIA.
Ilponestypa oneHMBAaHWS 3HAHHMH, YMeHHH, HABBIKOB IO JUCLUIIIMHE BKIOYAET YYéT
YCICIMHOCTH BBIIONHCHUS PANAa MEPONPHATHHA: TEKYIIEro KOHTPOJS (KOHTPOJIBHBIX pabor,
PEHTHHT — KOHTPOIIEH); CaMOCTOSTENBHOM paGoOTE! (THIIOBBIX pac4eroB, KypcoBhIX paboT u 1p.)
H IPOMEXKYTOUHOH aTTecTamuy (3a4€Ta, 3a4eTa ¢ OLEHKOH HITH S5K3aMeHa).
[Ty6mmkyemete komnonenTer @OC Mo KajIOMY H3 ABYX CEMECTPOB M3YUEHUs AMCILMILIAHEL:

1. TIonHEIH CHHCOK TEOpPeTHUECKHX BOMPOCOB NPOMEKYTOYHOH aTTecTaliu (HecMeHseMas

YacTh).

2. Tunossie Gpopmsl Tekyero kontpos (KP).

3. TwunoBbie GopMEI camocToATENEHOM PaBGOTHI (TP).
J1A renepupoBaHis CMeHsEMOM YaCTH OLEHOYHBIX CPe/CTB (3a/1a4), MCTIONB3YFOTCS MaTepHalibl
Oubnuorexn Bal'V M yKkazaHHBIX TaM ke CICLUAJIBHEIX CaliTOB.

Cemectp 3:
Texymuii kourpoJn :
Ipumeprrie samanms k pefitunr-konTpomo Nol «DJIeMEHTapHBIE METO/(bl MHTEIPHPOBAHHS
YPABHEHHUH IEPBOTO TOPS/IKA M Y PABHEHHIA, OIyCKAIOUIMX MOHIKEHHE TIOPSIIKAY.
1. Pemurs ypapuenne $xy'\cos{\frac{y} {x} y=y\cos{\frac{y} {x}}-x$.



2. Pemmnrs 3anavy Komm $2(x+y"4)dy =ydx$, $y(0)=1.$

3. Pemute ypanenue $y'=xy-xy”3$.

4. HaiiTy 4acTHBIN MHTETpal YpaBHEHHS $(2x+y/x)dx-+(\In{x}-y*3)dy=08, YJIOBJIETBOPSIFOIIHI
ycnosuro $y(1)=1$.

IIpumeprsie 3aganus K PEeHTHHI-KOHTpOMO No2 «MHTEerpupoBaHie JIHHEHHBIX YpaBHEHHUH H
CHCTEM BBICIIHX ITOPSIKOBY.
1. Haittu of1mee perenue, uemoms3ys MeTos nonbopa: $y"-2y'-3y=-4e"x+3$.
2. Haiitu 001ee peleHne MeTo0M BapHawiy: $y"+y=-\frac{1}{\sin 2x\sqrt{\sin 2x}}$.
3. Pemmts 3apauy Kommn: $y'=-2y+z-e{2x}$, $z'=-3y+22+6e"{2x}$ $(y(0)=2(0)=1).$
4. Iloctpouth JHHEHHOE OFHOPOIHOE Jupepennmanbaoe  ypaBHeHne (BO3MOXHO Oornee
HH3KOTO  NOPAZKA) C TNOCTOSHHBIMA  Kod((HUUHeHTamMu, Is KOTOPOro  (hYHKI(Us
$y_1=xe"x\cos 2x$ - yacTHoe pelneHue.

IlpumepHble 3amanus K pedTHHr-KonTpomo Ne3  «3aBucumocts pemenmit OJ[Y or
HAYaIBHBIX JAHHBIX U IIAPAMETPOBY.
L. IIp § y(0) =0, y'(0)=1+\mu,$ maiitu $\partial y/partial \mu$ npu $imu =0,$ ecim $y"-
3y+H\sin (\mu y)=\mu x.$
2. Tpu § y(2) =y_08 naiiru $\partial y/\partial y 0$ mpe $y 0=0 $, ecru By'-y=2y"2+4xy"3.$
3. Ilpu $x(0)=y(0)=0% Haiitn  $\partial y/\partial \mu$ mpm $mu =0,$ ecnm
$\left\{\begin{array} {1} \dot x=1+10\mu y\\ \dot y=2tx"2\end{array} \right. $
4. Penmuts kpaesyto sanauy $ y"=4y+2, y(0)=1$, $y(x)$ orpanmseno npu $x \to Hinfty$.

Ilpomexyrounas arrecranus B (opme 3auéra ¢ oueHKoi
Bompocs! x 3auéty ¢ onenxoi

1. Merox wusoknms. VpasHenus 1-ro mopsigka c PasICIAIONIMMHCS TIEPEMEHHBIMH U

onHopozHsle. [Tpumep HeenuncTBeHHOCTH pemenus 3agaan Koy,

Murerpuposanue muHeliHbIX ypapHenuit 1-ro mopsiika u ypaBHeHHH bepryumm.

Onuocsssapie 0651acTH. YpaBHEHHS B OJHBIX mupdepennuanax.

Hemnonupbie ypaBrenus. MeTosipl MOHEKEHHS TIOPSIKA.

Yenosue Jummuna. CBA3h NTUNIIHIEBOCTH 1 I PepeHITHPYEMOCTH.

Ilocranoska 3anaun Kormm. Teopema cyliecTBOBAHHS M €THHCTBEHHOCTH 68 PELIECHHUSL.

Cucrema nuHEHHBIX ypaBHEHHI TEPBOTO MOPSAKA. I[IpoctpancTBO penrenuit e O

O/IHOPOJHOMU cucTeMBl. DyHTaMeHTaIbHAS CHCTEMA PEIICHHMIA,

8. Ompenenurens Bponckoro. ®opmyna JInyBunng-Octporpanckoro s pemeHuii
OITHOPO/IHOM CHCTeMBI JINHEHHBIX yPaBHEHHIT IEPBOTO TIOPSAKA.

9. Meron Bapuanuy NPOM3BONBHBIX OCTOSHHBIX IS HEOJHOPOAHOH CHCTEMBI
JIMHEHHBIX YPaBHEHHH NEPBOTO MOPSIKA.

10. JIunetinpie nuddepennmansube ypaBHEHHS BHICIIHX nopsakos. CeeneHne KX cucTeMe
YPaBHEHHH mepBoro Topsiaka. 3amava Komm, Teopema CYIIECTBOBAHUSI M
SIUHCTBEHHOCTH €€ PelIeHus!.

11. IlpocTpaHCTBO  peIlieHMH  JIMHEHHOro OJHOPOJHOTO  ypPaBHEHHsI IOpSAKA 1.
OyHjaMeHTalbHasi CHCTEMa  PeliCHHM. Onpenenurens Bpomckoro. ®opmyia
JImysmmsi-Octporpackoro.

12. Meton Bapuanuu HPOM3BOMBHEIX NOCTOSHHBIX JUIS JIHHEHHOTO HEOAHOPOJIHOIO
YPABHEHHUS BBICHIETO MTOPSIIKA.

13. dynmamentaneHas cucreMa penreHmi JHHEHHOTrO OJIHOPOJTHOI'0 ypaBHEHHUS C
IOCTOSHHBIMU BEIIECTBEHHBIME KO3() (DHIIMEHTAMH.

14. TIpocTpaHCTBO KBa3MMHOTOWIEHOB. MeTo 10100pa YaCTHOTO PEIIEHHMS.

15. Knaccubukanus maHeiiHbIx BEKTOPHBIX IIOJICH Ha IIOCKOcTH. budypkanmonnas
ouarpaMmma.

16. Kpaesas 3anaua. Teopema 06 anpTepHaTupe.

o B el 1



17. eticreue nadpeomopdusma ma BEKTOpHOC mone. Teopema o BemIpAMICHHE
BEKTOPHOTO TIOJIS.

18. Tuppepenmupyemas 3apucumocts pemenns 3anaud Komy oT HaYalbHBIX JAHHBIX.
Brerancnenune IPOM3BOAHOM pemienus 3amayn  Komm 1o HaYaJlbHBIM JAHHBIM,
YpaBHeHue B BapHarusx.

19. Mupdepermpyemast  3asucumocts pelicHus - sanauu  Komm ot  mapamerpos.
Beraucnenne npoussommoit pemernms 3aiaun Ko mo mapamerpy. Metoyn manoro
mapamerpa.

Camocrositebnan paGora B (opme THNOBOrO pacuera
3a1anus K THIIOBOMY pacdery

1. IIpounrerpuposars ypaBHEHHs 1-ro nopszka (¢ pas/esomuMucst IIEPEMEHHBIMH,
OZTHOpoOAHOE, MHHEeHHOe, BepHym, B moimbix muddepennuanax).

2. Tloctpouts obmee penrenne muueiiEOr0 HEOTHOPOJTHOTO YPaBHEHHUS C MOCTOSHHBIMHU
Koo durpentamu Merogom BapHAaIlHH IIOCTOSHHBIX.

3. Tloctpours oburee pentenue mMHERHONO HEOQHOPOAHOTO YPAaBHEHHUS C MOCTOSHHBIMI
KO3(pUIHEeHTaMH M CrIeNHANBHON IIPaBOM 9aCThIO METOIOM noadopa.

4. Pemmrh cucTeMy JTMHEHHEIX YpPaBHEHHIA,

Perunts muneiinyio xpaesyro 3a/1a9y.

6. Haiitu nponssoxnyio pernenns 3amaun Koy mo HapameTpy; 10 HaYaIbHOMY
JaHHOMY.

A

Cemecrp 4:
Texymmuii kourpoan
llpumepnsie 3ajmamus x peHTHHT-KoHTpOO Nel «OCHOBEI MaTeMaTHUECKo TEOPHH

YCTOHUHUBOCTHY.

1. Ioms3ysce onpenenenmeM ycroifumsoctn 1o JIsmyHoBy, BBIICHHTB ycTOHUHBOCTB
perenns sanaun Komm $4xt+(2t+1)x'=0, \, x(0)=1.$

2. Ilo Teopeme 06 ycroiumBocTH MO l-My mpulmnmkennio uccnenoBats YCTOMYUBOCTE
HylIeBoro pemenns cucremst $\dot x = y\tg {x} -x-y, \, \dot y =-2\In (1+x+y"2)-3y.$

3. Tlpu xaxux 3mavenmsx napamerpos $a$ u $b$ ACHMIITOTUYECKH YCTOHYMBO HYJIEBOE
pemenne cuctemer $idot x = x-2\sin{ay} +x/3, \, \dot y = -2e"{bx} -3y +2.§

4. Ilone3ysich W3BECTHBIME  YCIOBHSAME TYPBHIIEBOCTH  IIOJIMHOMA, HCCIENOBATH
ACHMIITOTHYICCKYIO  yCTOMYHBOCT — HYJEBOTO pemeHus  ypaBHenus — $y”{(5)}
Ty (@)} +6y"+4y"+8y'+3y=0.$

5. Havepruts wa miockoctu $0xy$ scxus TPAaeKTOpHH cicrembl BOu3u Touku $(0,0)$ u
¢ nomoupo pyrxuuu Jamyrosa 6o Yeraesa uccienosars YCTOHYHBOCTE HYJIEBOTO
pewenus cucremsr $\dot x = \sin {x}, \, \dot y =x+y"3.$

llpumepreie 3amammst x peHTHHr-KOHTpOmO No2 «DNEeMeHTHl KayecTBEHHOIo a”al3a
JAUHAMHYECKHX CHCTEM),
1. Jina 3amansoro nwmmeitHoro BEKTOPHOTr0 1O M300pa3uTh (ha3oBbIif opTpeT
BO/IM3U 0coboit Toukw (0;0). Onpenenuts Tan oco6oii Toukwy,
2. Ompenemuts THI 0c060 TOUKH 3a/IaHHOTO HeJIMHEHHOT0 BEKTOPHOTO OIS

[Ipumepusie 3amanus PEHTHHI-KOHTpOmO No3 «YpaBHEHHS ¢ YacTHEIMU TIPOU3BOIHBIMH
HEPBOro MOPSIKa.
1. Meromom xapaxTeprcrux NOCTPOUTH 00INEe pelleHHe ITHHEHHOTo OIHOPOJIHOIO
1100 KBa3HITHHEHHOrO yPaBHEHUS B JACTHEIX IPOM3BOJHBIX IEPBOTO HOPSIIKA.



2. Merozom xapakrepucTHK 1OCTpOUTH HHTCTPATIbHYIO TOBEPXHOCTh JIMHEHHOro
O/IHOPO/IHOTO JIMOO KBA3HIMHEHHOTO YPABHEHUS B YACTHBIX IIPOM3BO/IHEIX TIEPBOTO
HOpA/ka, POXOZAIYIO Yepes NaHHOEe HauaIbHOE MHOT00GpasHe,

J1s BEINaYM KOHKpEeTHBIX 3aJlaHMH KCIOB3YIOTCS MaTepHaIbl cOopHuka: C6opHuK 3aau mo
nuddepeHUMATEHBIM YpaBHEHHAM | BApUAITMOHHOMY MCYMCIICHHIO [DneKTpoHHslii pecype]/ B.K.

Pomanko [u ap.].— DIeKTPOH. TeKCTOBBIE MaHHble.— M.: BUHOM. JlaGopaTopus 3uanuii, 2012.—
222 ¢.

Ilpomexyrounas arrecrauns B (popme 3x3amena
Bompocs! x sx3ameny
1. Tlomsitue (acUMITOTHYECKOM) YCTORUMBOCTH IO JlamyroBy. Penmykrms aHanu3sy

YCTOHYHUBOCTH HYJICBOTO PEIICHHMS.

2. Teopema 06 yCTOMUMBOCTH MONONKEHHUS PaBHOBECHSI OJHOPOJHOH aABTOHOMHOI

CHCTEMBI 10 IEPBOMY TPUOIIHKSHHUIO.

3. 3HAKONOCTOSHHBIE H TOJOXKHTEIBHO (OTpHIIATENIBHO)  ONpeeTEHHEIe (hyHKITHY,

IIponsBonas BIOMIL BEKTOPHOTO MO, Ilepsas Teopema Jlanynoga.

4. OyHKIHH ¢ 6ECKOHEYHO MAJIBIM BBICIIHM npeenoM. Bropas reopema Jlamynosa.
5. Teopema Yeraesa.
6. VCTOHYHBBIE MHOTOUIEHBL. Teopema Cromomsr. Coxpanenue I'YPBHLEBOCTH TIpU

3aMeHe z Ha 1/z.

7. Marpuna I'ypsuna. Kpurepuit Payca-T'ypeuna. ITlpumepsr.
l'onorpad Muxaiinosa. Kpurepuii Ipmura-Muxaiinosa. [IpumepsL.

9. VpaBHeHHS ¢ HepHOIUUECKOM IpaBod  wacteio. OtobpaxeHHe 3a mepHO.
YCTOHYIMBOCTH IEPHONMYECKHX PEILEHHUL,

10. Orobpakenue nocneosanms (Ilyanxape). Jlecruumna Jlamepes. Anamms YCTOMYHUBOCTH
ICPHOIMICCKUX PEIICHUH (LMKITOB) ABTOHOMHEIX BEKTOPHBIX TIOJIE]A.

11. Mopens Manwtyca. PannoakruBHELH pacmaj. Jloructuyeckas Moaens.

12. Jlune#tnble ONHOPOMHEIE YPABHGHHS B YACTHBIX IIPOM3BOJIHBIX IIEPBOTO IIOPSIKA
(XapakTepHCTHKH, TeopeMa 06 o6mem PCLICHHY, JIOKTbHAS TEOPEMa CYILECTBOBAHUS
1 CAMHCTBEHHOCTH pelenus 3aqaun Komm).

13. KBasuiiMHefHble  ypaBHEHHMST B  YaCTHbIX NPOM3BOMHBIX  IIEPBOIO  IOPSIKA
(XapakTepHCTHKH, MOCTPOEHEHE 06IIEro peLICHHS).

14. CymecTBoBanNe W €QMHCTBEHHOCTD penmienys 3anaun Komm i xBaswmumeiHoro
YPaBHCHHUA B JaCTHBIX MPOH3BOAHEIX IIEPBOTO mopsaka. MeTo IOCTPOEHHSI PEeIEeHUs
3amaun Koy,

15. HenuueitHple ypaBHEHUS B YaCTHBIX IIPOM3BOJIHEIX IIEPBOTO HOPSIKA.

Tunbl 5K3aMeHAMMONHBIX 32524 COBIANAIOT ¢ THIAME 3a71ay A1 PeHTHHT-KOHTPOIEH (cM.
BBIIIIE).

oo

CamocrosTessnas paGora B (opme THROBOrO pacuera
3ajanus K THIIOBOMY pacueTy

1. Tlonp3ysice ompenenennem YCTOHYHBOCTH 110 JISITYHOBY, BBISICHHTD YCTONYIHBOCTE
perenns 3agaun Komu.

2. Tlo Teopeme 06 yCTOHYHBOCTH 110 1-My HpUOTMIKEHHIO HCCIENOBAT YCTORIMBOCTE
HYJICBOI'O PEIICHHS CHUCTEMEL.

3. Ilone3ysich H3BECTHBIMH YCIOBHAMH TYPBHIICBOCTH IIOJIMHOMA, HCCIIEIO0BATE
ACHMITOTHYECKYIO YCTOHYHBOCTD HYJIEBOTO PEINCHHS YPABHEHHS.

4. Haueprurth Ha INIOCKOCTH $Oxy$ scku3 TpaekTopmil cHCTeMBI BOTH3H TOUKH
$0,008 m ¢ nomompro dyuxmEn Jlamynopa mmGo UYeraeBa wccienosarh
YCTOHYHBOCTE HYJIEBOI'O PEILCHHS CUCTEMBI.



5. Jlna 3amamnoro mumeitHoro BEKTOPHOIO 10/ M300pasuth (asoBelii moprper
BONH3M 0c06oit Touku (0;0). Omnpejienuts TrI 0c060it TOUKH,

3. Onpemenuts THII 0c060it TOUKH 337IaHHOTr0 HEJIMHEHHOTO BEKTOPHOT'O ITOJIS.

4. MeToyoM XapaKTepHCTHK HOCTPOUTEL OOIee pellleHHe JIMHEHHOro OZTHOPOJIHOTO
TG0 KBa3HIMHEHHOTO YpaBHEHHS B YACTHEIX IIPOU3BOIHEIX NIEPBOTO MOPSIKA.

5. Meronom XapakTepucTuk IIOCTPOUTE HMHTErPAILHYIO TOBEPXHOCTH JTHHEHHOTO
OHOPOJHOTO JTHOO KBa3MIIMHEHHOTO YPABHEHHS B YACTHBIX IPOU3BOJHEIX HEPBOTO
TOps/IKa, MPOXOAAMYIO uepes JaHHOe HavalbHOe MHOT00Gpasye.

7. YYEBHO-METOJIWYECKOE 1 HHO®OPMAIIAOHHOE OBECIIEYEHUE
AUCHHATUIAHBI «Tuddepenmuansunie YPaBHEHUs)

OcHoBuas murepatypa:

1. Muddepenunansupie ypasHenus. Ilpaktukym [DnekTpoHHbIif pecype] : yueb. mocobue / JLA.
Anbcesud [u ap.). - Musck: Bpim. mik., 2012, - 382 ¢,

2. Pomanko B.K. Kypc AuddepeHINATBHBIX YpaBHEHHI 1 BapHalMOHHOrO HCYHUCIEHHS [DIEKTPOHHBIH
pecypc]/ Pomanko B.K.— DnextpoH. Tekcropbie Aanuble. — M.: BUHOM. JlaGopatopus 3uanuii, 2013,
— 344 c.

3. C6opnuk 3amau no nudydepeHIManbHEM YPABHCHHSM H BAPHALIHOHHOMY MCUMCIIEHHIO [DNeKTPOHHbIH

pecypc]/ B.K. Pomanko [u mp.]. — ONEKTPOH. TeKCTOBbIE paHHbe. — M.: BUHOM. Jlaboparopus
3HaHuH, 2012, — 222 ¢,

HonosHurensHas JMTeparypa:
1. Jlexuuu no Teopun o6bIKHOBEHHBIX M depeHInATBHBIX YPaBHEHHUIA: yuebnoe nocobue / U.T.
Ilerposckmii. - M.: ®U3MATIINT, 2009. - 206 c.
2. Munrok, C.A. Huddepenumansrbie ypasnenus u s5koHOMHYCCKHe MOJIJIH [DIIeKTPOHHbIH pecypc] :
yue6. nocobue / C.A. Munrok, H.C., Bepéskuna. - Musck: Beiun. mk., 2007. - 141 c.
3. WmupmBupyaneHble sazaHus 1o BICLUeH Marematuke. Yacte 2. KommmekcHele umcna,
Heonpenenennsie u onpenenennsie MHTErpaiibl. DYHKUMH HECKONBKHUX MepeMEeHHbIX. OGBIKHOBEHHbIE
middepentuansHbe ypaBHeHus [Onexrponnslii pecype]: yueGHoe nocobue/ A.I1. Pabymiko [u np.]. —
ONEKTPOH. TeKCTOBBIE JIauHble.— MHUHCK: Brimmaiimas mkona, 2014.— 397 ¢.
Ilepnognueckne n3xanms:
1. XKypnan «Ycnexu MmaTemMarnyeckix Hayk» PAH.
2. Xypnan «ABroMaruka i TeneMexannkay PAH.
IIporpammuoe obecneyenne u Huarepuer-pecypent:
1. http://eqworld.ipmnet.ru/ru/library/mathematics/ (Mup MaTemMaTHYeCKHX ypaBHEHHI)
2. http://www.mathnet.ru/ (obmepoccuiickuii MaTeMaTHICCKH IopTaun).

8. MATEPHAJIBHO-TEXHAYECKOE OBECIIEYUEHHUE AACITHAILIAHBL (MOJLY JISI)
«Indpepenunanbusie ypapnenns»

CTaHI[apTHﬂH JICKIIHOHHAas AYITUTOPHS ¢ TOCKOM IS [IMCHEMA MEJIOM HJIK MapKepoM.



PaGouas nporpamma aucUHMIIINHB cOCTABIEHA B COOTBETCTRHM C tpebosanusamu ®I'OC BO

no Hanpaeyienuto 02.03.01 «MatemaTuka u KOMIBIOTEPHBIE HAYKHY.

Pabouyzo nporpammy coctasun Komapos M.A. —E—"
(PHO, noamuce)
l/.

/
Penensent (npexcrasurens p O;ua'rena) AUPEKTOpP 110 MapkeTHHry 3A0 «Mupectunmonnas
¢pupma «ITPOK-MHBecT Il / Kpuceko O.B. /

[ / /
/()
IIporpamma paccmoTtpena u o,uoﬁpeﬂa Ha 3acenaHuH Kaq]ellpbl
[Tporokosn Ne ///”/7/ orl $-8/7 AESE ro,ua

3asenyroumit xadempoit i /)ﬁ// A / M’% 5z //w/ Iocer A
(Q)I/Id/ no,unucs)

PaGouas nporpamma paccMorpena u onobpeHa Ha 3acel]aHMM  y4eBHO-METOLHYECKOH KOMHCCHM

Hanpasiienus 02.03.01 «Ma’remamrca U KOMITBIOTEPHBIE HAYKHY.
/{’ j//.’_f 4 ) o) =

ITpotokon Ne = oT AL roja > )
<
Ilpencenarens koMuccHu % 7, ﬂ Doz o &

((I)I/IO I]O,E[l‘l/ )

JIUCT IIEPEY TBEPK IEHHS
PABOYEN ITPOI'PAMMBI JUCIUILINHEL (MOJLY JIST)

Pabouas nporpamma ono6pena Ha yueOHBIit roj

IIporokon 3acenanus kadenpsr Ne or rozja

3asemyromuii kadeapoit

PaGouas nporpamma ono6pena Ha yueOHBIIH roj

IIporokon 3acenanus kadeapsr Ne or roga

3asenyromuii kadenpoii

Pabouas nporpamma ono6pena na yueOHBIi ToJ

IIporokon sacemanus kadenpsr No oT roza

3asenyroumii kadeapoit




