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Chucox AOKYMCEHTOB U MaTCpPpHUAJJI0B

1. IlepeyeHp NIAHUPYEMBIX pPE3YJIbTaTOB OOYYEHHUS MO JIUCIHIUIMHE, COOTHECEHHBIX C
IUTAHUPYEMBIMH PE3yJIbTaTaMH OCBOCHHSI 00pPa30BaTEIbHOM MTPOrpaMMbI

2. Llenb ¥ MECTO AUCHMILIMHBI B CTPYKTYpe 00pa3oBaTesIbHOM MPOTrpaMMBbl

3. Conmepxanue paboyeil mporpammbl (00bEM AWCIUIUIMHBI, THIIBI W BHIBI YUEOHBIX
3aHSITHHA, y4eOHO-METOUIECKOE 00ECIICUeHNE CaMOCTOSITEILHON pabOThI 00YJAFOIIINXCS)
4. ®oHJ OIICHOYHBIX CPEJICTB IO TUCITUTUINHE

4.1. TlepeueHb KOMNETCHIMH C yKa3aHHEM JTanoB HX (HOPMHpPOBAHHUS B MPOIECCE
OCBOCHHSI 00pa3oBaTeIbHOW TmporpamMmbl. OmnucaHue ToOKaszarenen U KpUTEpHUEB
OIICHUBAHMs KOMIICTCHIIMM Ha Pa3IUYHBIX 3Tanax uX(QopMUpOBaHUs, ONMHMCAHHME IIKAJ
OLICHUBAHHUS

4.2. TuroBble KOHTPOJBHBIE 3aJJaHUS WM WHBIC MaTepUalIbl, HEOOXOIUMBIE I OIEHKH
3HAaHWUM, YMEHUH, HABBIKOB MW ONbITAa JCATEIBHOCTH, XapaKTEPU3YIOIIMX OTallbl
(GOpMUPOBAHUS KOMIICTCHIIMH B IPOIECCE OCBOCHHUS OOpa30BaTEIIBHON MPOrPaMMBEI.
Mertonnueckrne Matepualibl, ONPEACIAOINE MPOUEAYPbl OLIEHUBAHUS 3HAHWUM, YMEHU,
HAaBBIKOB M  ONBITa JICATEIHOCTH, XapaKTEPHU3YIOUIUX JTambl  (POPMUPOBAHUSA
KOMIIETEHIIN

4.3. PedTHHT-TJIaH JUCIUATIIAHEL

5. YuebHo-MeToau4ecKoe ¥ HHGOPMAITMOHHOE 00€CTIeUeHNUEe TUCITUTITUHBI

5.1. IlepeueHb OCHOBHOI W JOMOJHHUTEIBHON Y4eOHOW JIUTEPATypbl, HEOOXOIUMOMN IS
OCBOCHHS TUCIIATUTHHBI
5.2. IlepeyeHs pecypcoB WHGOPMAIMOHHO-TEIICKOMMYHHUKAITMOHHON cetn « HTepHeT» U
IMporpaMMHOr o O6€CH€‘I€HI/I$I, HCO6XOI[I/IMBIX JJIs1 OCBOCHUA JUCHHUITIIINHBI

6. MarepuanbHO-TeXHUYECKas 0a3a, HeoOXoauMas ISl OCYIIECTBICHUSI 00pa30BaTEIIHLHOTO
nporiecca 1o JUCIHUILTIHE

\‘



1 IlepevyeHb IUIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHMs] IO IMCHMILUIAHE, COOTHECEHHBIX C
YCTAHOBJIECHHBIMHU B 00pa30BaTe/IbHOI MPOrpaMMe HHAMKATOPAMU H0CTUKEHU S
KOMIIeTeHII M

Ilo utoram ocBoeHUS JAUCHUITIIMHBI O6y‘laIOIHI/II>'IC$I AOJIKEH OOCTHYD CICAYIOIUX PE3YIbTAaTOB

o0y4deHus:
Kareropus dopmupyemas Kona u HaumeHnoBanue Pe3ynbrarel o0ydeHms
KOMITETEeHIIHS (C WHJIMKaTopa 0 JAUCIUIUIMHE
rpyImrmna
(rpynna) yKa3aHHEM KOJia) JOCTH)KEHHUS
KOMITCTEHIIM I KOMIICTCHIINHU

(pu HAJIMYMH

OIIK)

OIIK-1: Cnocoben
IPUMEHSTH
€CTeCTBEHHOHAYYHBIE U
0OLIEMH)KEHEPHbIE 3HAHUS,
METO/bl MaTEMaTHYECKOTO
aHaJM3a ¥ MOJICIIMPOBAHUS,
TEOPETUYECKOTO H
AKCIIEPUMEHTATBHOTO
UCCIIC/IOBaHUS B
npodeCcCHOHAIBHON
JeSITeTbHOCTH;

OIIK-1.1. 3HaeT OCHOBBI
MaTeMaTuKu, QU3UKH,
BBIYMCIUTENLHON TEXHUKU U
MIPOrpaMMHUPOBAHUSI.

3HaTh OCHOBHBIE
KOHIIEIIUHA
JIMCLMILIMHEI,
OCHOBHbIE

TEOPEMBI U CIIEJICTBUS,
METO/IbI

pelICHUS U aHau3a
THUIIOBBIX

3a1a4

OIIK-1.2. Ymeer pemiath
CTaHJapTHbHIC
npodeccroHanbHbIE 3a/1a4H C
MIPUMEHEHUEM

YMeTb NpUMEHSTH B
npodeccCHoHATLHOM
JESTeTbHOCTH METOIbI
1 3HAHUA

€CTECTBEHHOHAYUYHBIX U auddepeHInaIbHbIX
oO1Ie-NHKEHEPHBIX 3HAHUN, | YpaBHEHHH
METOJI0OB MaTEMAaTUYECKOTO
aHaJIM3a U MOJIETUPOBAHUS.
OIIK-1.3. Brnageet Bnanets
HaBbIKAMU TEOPETUYECKOTO U | METOAUKOM
9KCIIEPUMEHTAILHOTO UCIIOJIb30BaHUs
HCCIIEIOBaHUS OOBEKTOB OCHOBHBIX
npogeccuoHaIbHON TEOPEM U METO/I0B
NEATEIbHOCTH. g depeHnnaIbHbIX
YpaBHEHUH
B
npodeccuoHaNbHOMI
NesITeIbHOCTH




2.1leab 1 MeCTO TMCUMIIMHBI B CTPYKTYPe 00pa30BaTe/IbHOI MPOrpaMMBbl.
Hucnunmuna «JluddepeHnmansabie ypaBHEHU» OTHOCUTCS K 0a30BOM YacTH.

Jucuunnuna usydaetcs Ha 2 Kypce B 3-4 cemecmpax.
Lenb n3ydeHus: TUCHMIUIMHBI: OCHOBHBIC TIOHSATHS TEOPUH TU(PepeHIMaIbHbIX YPaBHEHUH,
OCHOBHbIE TUIIBI U HepeHITNATBHBIX YPAaBHEHUN U METO/AbI UX HHTETPUPOBAHUS,
IPUMEHSATH OOIIME METOABI K PEIICHUI0 KOHKPETHBIX 33714 B MaTeMaTHKe U (pU3UKE.

JU1st OCBOCHUS AUCIUIUIMHBI HEOOXOIUMBI KOMITETCHIINHU, C(POPMUPOBAHHBIE B PAMKaX HU3yUYCHHS
CJICAYIOUIMX AUCLUIUIMH: MaTeMaTHYECKUN aHalu3, airedpa u reomerpust. OCBOEHUE TUCIUITIIMHbI
«/Inddepennmanbapie ypaBHEHU» HEOOX0IMMO IPU MOCIEAYIOMEM U3YYeHUH Tuctuiuine « Teopus
BEPOSTHOCTH M MAaTEMAaTHYECKask CTATUCTUKA» U PsAAa APYTUX.

3.Conep:xkanue pabdoyeii mporpaMmmbl (00beM JUCHUNIMHBI, TUIIBI H BHAbI YYeOHBIX 3aHATHH,
yueOHO-MeToAHYecKoe ofecrnedeHre CaMOCTOSTeJIbHOI PadoThl 00y4aIOIINXCH)

Conepxanne paboueii mporpaMMel peacTapiieHo B [Ipumoxennn Ne 1.

4.M0oH/1 OLIEHOYHBIX CPEIACTB MO JUCIUIIJIMHE

4.1. [lepeyeHb KOMNETEHUMA 1 HHAUKATOPOB JOCTUKEHUS KOMIIETEHIUI ¢ YKa3aHUeM
COOTHECEHHBIX ¢ HUMM 3aIJIAHUPOBAHHBIX Pe3yJbTATOB 00yUeHMsl 10 JUCIUIJIMHE.
Onucanue KpUTEpHeB U HIKAJ OLCHUBAHUSA Pe3y/IbTATOB 00y4eHHs M0 JMCHHUILIHHE.

Kon u popmynupoBka KOMIETEHITNH

OIIK-1. CnocobeH NpuUMEHSTh E€CTECTBEHHOHAYYHBIE U OOIEHH)KCHEPHBIC 3HAHMS, METOJbI
MaTeMaTUYECKOTO aHaIM3a U MOJCIUPOBAHUS, TEOPETUUYECKOTO U SKCIIEPUMEHTAILHOTO UCCIICIOBAHMS B
po(hecCHOHANBLHOM NesTeNIbHOCTH

Konun Pesynbrarsl Kpurepun onenuBanus pesyabraT
HAauMEHOBAaHU o0y4yeHus 1o
€ MHANKATOpA AUCIIMILIHHS «He 3auteHo» «3a
JNOCTUKECHUS
KOMIIETEHIIUH
2 («He 3 («Y 1OBIETBOPUTETHHO) 4 («
YIIOBJIETBOPUTEIBHOY)
OIIK-1.1. 3naeT ocHOBBI| 3HATh OCHOBHBIE ®parMeHTapHbIE Henonusie npencrasienus | Chopm
MaTeMaTHKH, PU3UKH, | KOHLENLIUU MpeJCTaBIeHUs 00 00 OCHOBHBIX KOHLEMIHUAX | HO COJ
BBIYHCITUTENbHOMN JUCIUIUINHBI, OCHOBHBIX KOHIENIMIX | JUCUUIUIMHBI, OCHOBHBIX | OTJAEJb
TEXHUKH U OCHOBHBIE JUCLUIUINHBL, TEOPEMBI U CIEICTBUSA, peaCT
MIPOrpaMMHUPOBAHUS. | TEOPEMBI U OCHOBHBIX MeTo1ax OCHOBH
CIIECTBUS, METOABl | TEOPEMBI U CIEACTBHS, | PEIICHUS U aHAJIN3a KOHIIET]
pEllIeHns U aHallu3a | METo/ax TUIIOBBIX JIVCTIAT
THIIOBBIX pELIeHNs U aHalIn3a 3a1a4 OCHOBH
3a1a4 TUIIOBBIX TEeopeM
3a1a4 CIJIE/CT]
pEIlEeHI




TUIIOBb

3ajad

OIIK-1.2. YMeer pemats| YMeTh NIpUMEHATh B | DparmeHTapHbIE B nenom ycnemninoe, Ho He B
CTaHJapTHBIE npoeCCUOHATbHON | YMEHUSI TNPHUMEHATh B | CHCTEMAaTUYECKOE YMEHHE | YCIICIII
npodeccuoHanbHble | AEATEIbHOCTU npodeccnoHanbHOM MPUMEHEHATH B COJIEP¥
3aJ]auu C IPUMEHEHHEM | METOJIbI U 3HAHUS JeSITeIbHOCTH METOABI M | TPO(heCCHOHAIbHON OTIEINb
€CTECTBEHHOHAYYHBIX U | AU depeHnanbHbIX | 3HaHUS JESTEIIbBHOCTH METOABl U | YMEHHE
o0IIe-MH)KEHEPHBIX | YpaBHEHUH mQQepeHIraIbHbIX 3HAHUSA IIpUMEL
3HAHWH, METOJIOB ypaBHEHUH nuddepeHIaTbHBIX podec
MaTeMaTHIeCKOTO ypaBHEHHHA TesITel
aHa/u3a u METO/Ib
MOJCIIUPOBAHUS. g de;
ypaBHE
OIIK-1.3. Bnaneer Bnaners ®parmMeHTapHoe B nenom ycnemnoe, Ho He | B meno
HaBbIKAMU METOIUKON BIIICHHE METOJIUKON CHUCTEeMaTUUYECKOe HO COJI
TEOPETUYECKOTO U WCTIOJIb30BAHUS WCTIOJIH30BAHUS MPUMEHEHHE METOINKH OTAEIHh
HKCIIEPUMEHTAIBLHOTO | OCHOBHBIX OCHOBHBIX TEOPEM H MCIIOJIb30BAaHUsI OCHOBHBIX | IPUMEL
WCCIIEIOBAaHHS TEOPEM U METO/I0B METOIOB TEOpPEM U METO/I0B METO/IY
00BEKTOB maddepeHIMaNbHbIX | JU(PepeHIHaTbHBIX TG depeHIaTbHBIX UCIOJIb
npodeccnoHanbHOM ypaBHEHUN ypaBHEHUN YpaBHEHHUI OCHOBH
JeSTeTbHOCTH. B B B METOJIC
popeCCUOHAIBHON | TPOECCUOHATBHON po¢eCCHOHATBHON mudde;
JeSTeTbHOCTH JeSITeTbHOCTH JeSITeTbHOCTH ypaBHE

B

npocec
JesiTen

Kputepusimu orieHMBaHUS SBISIOTCS OalTbl, KOTOPBIE BBICTABIISIFOTCS MPETIOAABATEIEM 33 BHJIBI
NesITeIbHOCTH (OLICHOYHBIE CpEeACTBA) IO HUTOraM M3ydyeHHs MoJyJe (pa3fenoB IUCLUIUIMHBI),
NEPEYNCIICHHBIX B PEUTHHT-TUIAHE NUCIMIUIMHBI (07151 9K3aMeHa: TEKyIIUH KOHTPOJIb — MakcumyM 40
6a/u10B; pyOeXHBIH KOHTPOJIb — MakcuMyM 30 OamioB, HMOOLIpUTENbHbIE 0amibl — MakcuMyM 10; dza
3aquema: TEKyIIUHA KOHTPOJb — MakcuMyMm 50 OamioB; pyOeXHbIM KOHTpoiab — MakcumyM 50 Oaios,

MOOMIPUTENbHBIE 0aibl — MakcumMyMm 10).
[Ixanbe!l olleHUBAHUA:

(0ns oxzamena:

oT 45 110 59 6a/0B — «yIOBIETBOPUTEIHHOY;
oT 60 110 79 6aI0B — «XOPOILIOY;
oT 80 0aIOB — KOTIIHYHOY.

014 3auema:

3auTeHo — oT 60 1o 110 pelTuHroBbIX 6aoB (BKiItoYas 10 MOOMIPUTENBHBIX OaJIIOB),
He 3auTeHO — oT 0 710 59 peHTUHTOBBIX OAJIIOB).

4.2. TunoBblie KOHTPOJIbHBIC 3aJaHUA UJIX MHbI¢ MaTepUuaJIbl, HGOﬁXOZ[I/IMLIe AJI OHC€HUBAHUA



pe3yJabTaToB 00y4eHHs MO AUCHUIIHHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMH B
00pa30oBaTeILHOM NMPOrpaMMe HHANKATOPAMHU J0CTHKEHUSI KoMIleTeHIM. MeToauyeckue
MaTepHaJIbl, ONPeesIIHe NPouelypPhbl OEHNBAHNS Pe3yJIbTATOB 00y4eHUs M0

AUCIHUILIUHE.
Kox u naumenoBanue Pe3ynbTarsl 00yueHus o OueHoyHbIe CpeCTBA
WHJUKATOPa JOCTUKEHUS JUCLHUILIINHE
KOMIIETEHIINH
OIIK-1.1. 3Haet OCHOBBI 3HaTh OCHOBHBIC KOHIIETILIUU JlaGopaTtopHas pabota, prp,
MaTEeMaTHKH, PU3UKH, JTUCHUTITUHBI, OCHOBHBIE KOJUIOKBUYM, 3a4€T, 9K3aMEH
BBIYHCIIUTENbHON TEXHUKU U TEOPEMBI U CIIEJCTBUS, METObI
MIPOrpaMMHUPOBaHUSL. pelIeHUs U aHAIN3a TUIIOBBIX
3aa4y
OIIK-1.2. Ymeer pemiathb YMeTh NIPUMEHSTH B JlaGopaTopHas pabora, prp,
CTaHJapTHbHIC npodeccroHabHOM KOJUIOKBUYM, 3a4€T, 9K3aMEH
npodeccuoHanbHbIC 3a/1a4M ¢ | IEATEIHbHOCTH METObI U 3HAHUS
MIPUMEHEHUEM ¢ hepeHIMATBHBIX YPaBHEHHH
€CTECTBEHHOHAYYHBIX U
o01Ie-MH)KEHEPHBIX 3HAHUH,
METOJI0OB MaT€MaTUYECKOTO
aHaJIM3a U MOJIETUPOBAHUS
OI1K-1.3. BiazmeeT HaBBIKAMH Bnaners JIaboparopHnas pabota, prp,
TEOPETHYECKOTO 1 METOIUKON KOJJIOKBUYM, 3a4€T, 3K3aMEH
HKCIIEPUMEHTAIILHOTO HCTIOJIb30BAHUA
OCHOBHBIX
HCCIIENOBAHUS OOBEKTOB TEOPEM H METOLOB
npogeccuonanbHol nuddepeHIraNbHBIX YPaBHEHHU
JESITENIbHOCTH. B
npogecCuoHaNIbHON
NEeSATEIbHOCTH

4.3. Peitmunz-ninan Oucyuniunbl
PeliTuHT-TI1aH TUCIIUIIMHBI IPEICTABIICH B MPUIIOKESHHUH 2.
JK3aMeHAIlHOHHbIE OHJIEThI

CtpykTypa SK3aMEeHallMOHHOTO OuieTa: 2 TeopeTudeckux Bompoca. [lepBrrit Bompoc 3a 1 cemectp,
BTOPOM BOIIPOC 3a 2 ceMecTp.

[TprmMepHBIe BOIIPOCHI ISl SK3aMeHa:
1. MousaTue auddepeHINAILHOIO ypaBHeHHS] U ero peumleHusi. MHTerpanbHble KpHBbIE.
[TonsiTue ob1ero pemenus auddepeHuanIbHOro ypaBHEHUS.
2. 3agaya Komu. Teopema (Ileano) cymecrBoBanusi pemenusi 3agaun Komu. Teopema
(ITmkapa) cymiecTBOBaHHMS U €AMHCTBEHHOCTH peuleHus 3aga4u Komu.
3. MuddepeHunajibHble ypaBHeHHMs, HHTerpupyemMble B KBajpaTypax. YpaBHeHUsi ¢
paseasiiouuMucs nepemeHHbiMu. OxHOoponHbie ypaBHenusiBuaa X' = f(x,t). YpaBHeHus B
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10.

11.

12.
13.

14.
15.

16.
17.

18.

19.
20.

21.

22.
23.
24.
25.
26.

nonubix auddepennuanaxsunaa P(x, t)dx + Q(x,t)dt = 0. JIuHeiiHble ypaBHeHHsS] IEPBOTO
nopsiaka Buaa x' = a(t)x + b(t).

Jluneiinbie auddepeHnnaIbHble ypaBHeHuss N-ro mopsyika Buga x™ + a,(£)x™ D +
+a,()x® D 4 .t a,_1(Ox + a,(t)x = f(t). OyHIaMeHTAILHAS CHCTEMA pelIeHHi
OJHOPOJHOI0 JIMHEIHOT0 YPABHEHMS.

OO0mee pemeHrue OJHOPOJHOIO M HEOJHOPOJAHOI0 JHHEHHOI0 YPaBHEHHSI N-T0 NOPSAKA.
Merton Bapuanuy MpOU3BOJIbHBIX TOCTOSTHHBIX.

Cxema pemeHnuss JHMHeHHBbIX Aud@depeHIHAIBHBIX YPAaBHEHHMIl BTOpPOro MNOPSAKa C
NOCTOSTHHBbIMM K03 Ppummentamux’’ + ax’ + bx = f(t).

DyHKIMU OT MATPUIL U UX BBIYKMCICHHE. DKCIIOHEHTa MaTpHIbie 1L,

JIuneiinbie CHUCTEMBbI Au(ppepeHnAIbHBIX YPaBHEHHUil x' =A®)x+ f(¢t).
dyHIaMeHTAJbHAsI CcUCTeMa pemieHMid ©W  (QyHIaAMeHTAJbHAsE MATpUIa pelleHuil
OIHOPOIHOI cucTeMbl X' = A(t)x .

®opmyaa Komm o0miero pemreHusi oxHOPOIHOWHX' = AXx M HEOIHOPOAHON CHCTeMBbI X' =
Ax + f(t)audpepeHnaIBLHBIX YPABHEHHH ¢ TOCTOSHHBIMH KO3 PHUIHEHTAMU.

@opMyJabl 001IEro pemeHnst JJMHEHHOH 0JHOPOAHOI CHCTeMbI BTOPOro nmopsigka x' = Ax(s
TePMHHAX COOCTBEHHBIX 3HAYEHHIl M COOCTBEHHBIX BEKTOPOB MATPHUIIBI A).

Kpaesble 3apaun qisa qugdepeHuuaabHbiX YpaBHeHHi. Pa3pemmMocTs KpaeBbIX 3a1ad s
TUHEHHBIX U depeHIanbHbIX YpaBHEHUH BTOPOTO MOPSIIKA.

3agaya 00 usrude crepikHs.

ABTOHOMHBIC YpaBHeHHs M cHcTeMbl.CBoiicTBa aBTOHOMHBIX cucTeM.TpaexkTopuu
ABTOHOMHBIX CHCTEM H MX OTJIMYHe OT HHTErPaJbHbIX KPUBBIX.

Touku paBHOBecHs1 (0COOBIC TOYKH) U MTEPUOTUUECKHIE PEIICHUS (IIUKIIbI) aBTOHOMHBIX CHCTEM.
®da3oBble NpPOCTPaHCTBAaU (pa3oBble MNOPTPeThl ABTOHOMHBIX cucreM. ®azoBoe 1o
CKOPOCTEH.

®a3o0Bble NOPTPETHI ABTOHOMHBIX YPABHEHHUH NEPBOro MOPSIKA.

@da3oBble NMOPTPEThbl JIMHEHHBIX ABTOHOMHBIX CHCTEM  BTOPOro  mopsiakax =
Ax Knaccupukanus ocodbIX TOUEK HA IVIOCKOCTH: y3ell, cel10, (POKYC, HEeHTP.

®a30BbIe NOPTPETHI HETMHEHHBIX aBTOHOMHBIX CHCTEM BTOPOTO MOPSAIKA B OKPECTHOCTU 0C000i
ToukH. JIMHEeapu30BaHHOE ypaBHEHUE.

@Da30BbIl MOPTPET MATEMATUUECKOTO MAsITHUKA.

IHousitue YCTOMYHUBOCTH no JIsnyHoBYy peuieHui auppepeHHAIBHBIX
YPABHEHHMI.ACHMIITOTHYECKAA YCTOWYMBOCTb. CBOICTBAa yCTOWYMBOCTH HYJIEBOTO PEIICHUS
nuHelHoro ypaBHenusi X' = qxnpuq < 0,q > 0uq = 0.

IIpu3HaKkyH yCTOMYMBOCTH HYJIEBOM TOYKH PABHOBECHUH JMHEHHBLIX ABTOHOMHBIX CHCTEM
x' = Ax.

Ipu3HAKH YCTONYMBOCTH TOYEK PABHOBECHS HeJMHEHHBIX ABTOHOMHBIX cucteM X' = f(X).
Y CTOMUNBOCT TOUEK PABHOBECHS MATEMATUYECKOTO MATHHKA.

VYcroituuBble MaTpuilbl 1 MHOTOwIeHbl. Teopema Cronosa. Kpurepuii Payca-I'ypsuna.
OcCHOBBI UHCIEHHBIX METOAOB pemeHus 3agaun Komm. Mertoa Jitiiepa u Mmeron Pynre-Kyrra.
ITonsiTue AuHaMuyeckoil cucreMbl. [IpuMepsl OUHaAMHUYECKUX CHCTEM: Mojeidb ManbTyca,
MozenbdDepxronbeTa, MOJENb  «XMIIHUK-KEPTBA», MAaTEMaTH4YECKMH  MAasSTHHUK, MOJEIb
Jlopenua. Toukn paBHOBECHS 3TUX CUCTEM U CBOMCTBA YCTOMYHUBOCTH.

O6pa3zerr PK3aMeHaAIMOHHOTO OMJIeTa:

OEJEPAJBHOE 'OCYJAPCTBEHHOE BIO/IZKETHOE OBPA30BATEJIBHOE

YYPEKJIEHHUE BBICHIEI'O OBPA30OBAHUA
«BAIIIKUPCKHUM TOCYJIAPCTBEHHBIN YHUBEPCUTET»
®AKYJBTET MATEMATHKHA 1 HH®OPMAIIMOHHBIX TEXHOJIOT U
KA®EJIPA TU®DEPEHIIUAJIBHBIX YPABHEHUM




JK3aMeHANMOHHBIN OmiteT Nel
no kypcey «JAugpgpepenyuanvnuvie ypasnenus»

1. Ilonsitue nuddepeHHATLHOTO YPaBHeHHs U ero pemenusi. MHTerpajibHble KpUBBIE.
[TonsiTre obmiero pemeHus AudPepeHInaTbHOr0 ypaBHEHUSI.
2. Ilpu3HakM yCTOWYHMBOCTH TOYEK PAaBHOBECHS HEJIMHEHHBIX AaBTOHOMHBIX CHCTEM X' =

f(x).
[Tpenomasarens [aiinamak O.I. / /
3aB. kapeapoii FOmarymos M.T". / /

[TepeBon onenku u3 100-6ayUTPHON B 4EeTHIPEXOATUTBHYIO TPOU3BOTUTCS CIICAYIONUM 00pa3oM:
- oTimaHO — oT 80 10 110 6ammoB (Bkitouas 10 moomnpuTenbHbIX 0aIoB);
- xoportio — ot 60 1o 79 6annoB;
- YAOBJIETBOPUTENBLHO — OT 45 110 59 6ainios;
- HEYJIOBJICTBOPUTEIIBHO — MEHee 45 0auios.

Ilpumepusvie kpumepuu oyeHUBaHUs OMEema Ha IK3aMeHe:
Kpumepuu oyenku (¢ 6annax):

- 25-30 bannoe svicmasgnsiemcs cmyoeHmy, eciu cmyoenm 0ajl NoJHble, pa3eepHymble Omeemvl Ha
6ce meopemuyecKkue 0NPocsvl Ouiema, NPOOeMOHCMPUPOBAL 3HAHUE PYHKYUOHATbHBIX 803MOHNCHOCMEL,
MEPMUHONO2UU, OCHOBHBIX JJIeMEHMO8, YMeHUe NPUMEHAMb meopemuiecKue 3HaHus NPU 6bINOJIHeHUU
npakmudeckux 3aoanuti. Cmyoenm 6e3 3ampyOHeHUti 0meemui Ha 6ce OONOJIHUMENbHblE 80NPOCHI.
Ipaxmuyeckas yacmo pabomul bINOIHEHA NOIHOCHbIO Oe3 HemOoYHOCmel U OUUOOK;

- 17-24 6annoe svicmasgnsemcs cmyoeHmy, eciiu CmyoeHm packpolll 8 OCHOBHOM MeopemuyecKue
80NPOCHI, 0OHAKO OONYUeHbl HEMOYHOCMU 8 OnpedeleHUulU OCHOBHbIX nouamuil. Ilpu omeeme Ha
OONONHUMENbHBLE BONPOCHI OONYUeHbl Heboabuue Hemounocmu. [lpu ebinonHeHuu NPaKkmuyeckou yacmu
pabomsi OonyujeHvl HeCyuecmeeHHble OUUOKU,

- 10-16 6annos evicmasnsemes cmyOeHmy, eciu npu omeeme Ha meopemuiecKue 0npocsl
CcmMyOenmom OONyujeHo HeCKOIbKO CYUeCmBeHHbIX OUUOOK 8 MOJIKOBAHUU OCHOBHBIX NoHAmul. Jlocuxa u
HOTHOMA Omeema cmpaoaiom 3aMemHbIMU U3bAHAMU. 3amemnbl npodenvl @ 3HAHUU OCHOBHBIX MEeMOoO08.
Teopemuueckue 860npocsl 8 YenoM U3NOHCEHbI OOCMAMOUHO, HO ¢ nponyckamu mamepuana. Umeromces
NPUHYUNUATbHBIE OWUOKU 8 I02UKe nocmpoenus omeema Ha eonpoc. Cmyoenm He peuwiusl 3a0ady uiu npu
peutenuu 0onyujeHvl epyovie OUUOKU,

- 1-10 fannoe svicmasnsiemcs cmyoenmy, eciu Omeem Ha meopemuieckue 60npocyl
ceudemenbcmeayem 0 HeNOHUMAHUU U KPatiHe HeNnOIHOM 3HAHUU OCHOBHBIX NOHAMUL U Memo008.
ObHapyscugaemcs, omcymcmeue Ha8blKo8 NPUMEHeHUs MeoPemuyecKux 3HaHUl NPu 8bINOJTHEeHUU
npaxmuyeckux 3aoanuti. Cmyoenm He cMo2 0meemumy Hu Ha 00UH OONOJHUMENbHBLI 8ONPOC.

I[IpumepHbIe TeMbI J1a00PATOPHBIX M NPAKTHYECKHUX 3AHATHI

JuddepennnaibHbie YpaBHEHH NEPBOI0 NOPAAKa, pa3pelieHHbIe OTHOCHTEIbHO
MPOM3BOAHOM
1). lMousitue muddepeHInaTBLHOrO ypaBHeHU. MeTo/] H30KINH



2) YpaBHEHUs C pa3IeNsIOMIMMUCS IEPEMEHHBIMU;
3) 'eomeTpuueckue u (pu3NYECKHE 3aa9U
4) OnHOpOIHBIE YPaBHEHNUS;
5) YpaBHeHus B nonHbIX auddepennnanax; HHTErpUPYIONNA MHOKHUTEIb;
6) Jluneitnoe ypaBHeHue; ypaBHeHrue bepryu;
JAnddepennuanbHbie ypaBHeHHS], He pa3pelieHHble 0THOCUTEIbHO IPOU3BOIHOM: !
7) Meton BBeCHUS TTapaMeTpa;
8) Ypaeuenus Jlarpanxka u Kiepo;
9) Teopema cy1iecTBOBaHUS U €AMHCTBEHHOCTH pelieHus 3agaun Koru; ocoOble penieHus.
JAuddepennuaibable ypaBHeHHs BbICIIUX MOPSIKOB !
10) YpaBHeHus, 10MycKarOIUe NOHUKEHUE MOPSIKA;
11) JIuneiinpie ypaBHEHUS C MMOCTOSIHHBIMHA KOA(PQHUIIMEHTAMH;
12) JIuneiinble ypaBHEHUS ¢ IEPEMEHHBIMH K03 punmeHTamMu
13) KpaeBbie 3anaun; ¢ynkuuu ['puna;
CucreMbl 00bIKHOBEHHBIX M () epeHIIuaTbHBIX YPABHEHUI :
14) JIuneitnple CUCTEMBI C TOCTOSSHHBIMH K03 pHLIeHTaMu;
15) OG1iee penienre TMHEHHON HEOAHOPOJHON CUCTEMBI YpaBHEHUI;
YCcToiYnuBOCTS :
16) Onpenenenue yCTOMUMBOCTH 110 JISMYHOBY, aCHMITOTHYECKON YCTOMYMBOCTH; JOCTATOUYHbBIC
YCIJIOBUSI aCUMIITOTUYECKON YCTONYUBOCTH; YCTOMUNBOCTD 110 IEPBOMY NPUOINKEHUIO;
17) Oco0slie Touku: ceano, y3en, pokyc, HEHTP;
18)da3oBast MIOCKOCTh
Pacuerno-rpadpuueckas padora (PI'P).
Onucanue PI'P

B kaxmom cemecTpe CTyIEHTY MpelcTaBisieTcs 1Be pacueTHo-rpaduueckue padbotsl (PI'P). PT'P
Nel cocrout u3 12 3amanuit. PI'P Ne2 coctout u3 9 3amanuii.. [Ipu Bemonnenuu PT'P cryaeHT nomken
PYKOBOJICTBOBATHCSI CIAEAYIOLIUMH YKa3aHUSIMMU:

1. PaGorta nomxkHa BBHINOJIHATHCS Ha Juctax ¢opmata A4; mepBoil CTpaHULEH SBIsSETCS
TUTYJIBHBIN JIUCT, HA KOTOPOM yKa3bIBaeTcs (paMuiIus U UMl CTy/I€HTa, TPYIINa, HOMEp BapHUaHTa.

2. PemeHne 3aznay cienyer NPpUBOANUTE B OPAIKE HOMEPOB, ykazaHHbIX B PI'P. [lepen pemennem
KaX/101 3a/1au HE0OXO0IMMO MOJTHOCTBIO MEPENnucaTh €€ yCIOBHeE.

3. Pemenue 3a1au ciegyeT U3jarath NoApoOHO, Aeas COOTBETCTBYIOIINE CCHUIKM HA CBEICHMS
U3 TEOPUU C YKa3aHUEM HEO0OXOAUMBIX (POPMYIT U TEOPEM.

4. PemeHue 3ajay TeOMETPUYECKOTro conepkaHus (¢a3oBble MOPTPEThl M T.1I.) JOJDKHO
COIPOBOXKAATHCS COOTBETCTBYIOLIMMH PUCYHKAMH.

5. Homepa BapuaHTOB CTYZ€HT BHIOUpAET B COOTBETCTBHUU C HOMEPOM CBOEH (paMUIIMU B CITUCKE
TPYIITIBI

PI'PNel

t2 +tIn(2t)
t+1
nupdepennmansaoro ypasaenus t(t+ 1)(x'—1) =x. Ecim pma, 10 yKasaTh 001acTh

CYHICCTBOBAHUA PCILICHU.

1.  IIpoBeputb(moacTaHOBKOH), sBIsSeTcS JU QYHKIUS X = peuieHueM  JaHHOTO

2. MeTo10M U30KJIMH MPUOIMKEHHO HAYEPTUTh MHTErPaIbHBIE KPUBbIE YpaBHeHUs V' = xy Haiitu
oO11ee pemeHne
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Hna  muddepeHunanbHOro  ypaBHeHUS X = ./|x — 1| Int + Inx:- omnpeaenuth o006nacTh
CyllecTBOBaHMA pemeHus 3agaun Komm(ompexaenseMyio yciaoBusiMu Teopembl [luano);
OIpeNIeNIUTh 00JIACTh CYyLIECTBOBaHMs pemeHus 3anaun Komm(onpenensieMyro yciaoBUAMHU
teopembl [Iukapa);

CocraButh nuddepeHnnaibHoe ypaBHEHHE KPUBBIX, 00J1a/1al0LIUX TEM CBOMCTBOM, YTO OTPE30K
KacaTeJbHOU 3aKJII0YEHHON MEXKIY OCSAMHU KOOPIUHAT UMEET JJIHUHY a.

3a KaKoe BpeMsI BBITEKACT IMOJOBHUHBI BOJIBI M3 IIMJIMHAPHUECKOro 0aKa ¢ JMaMETPOM OCHOBaHUS
1 M u BeicoTol 1 M uepe3 orBepcTue AuameTrpoM 2 cM B aHe? Och IWIMHApPA BEpTUKaJIbHA, B
HayaJbHbIe MOMEHT Oak HamoiHeH BoxoW. IIpHHATH YTO BOJA M3 OTBEPCTUS BBITEKAET CO
CKOPOCTBI0, paBHOi1 3h MeTp/cek, riue h BrICOTa ypOBHS BOJIBI HaJl OTBEPCTHUEM.

Haiitu o6miee pemenue ypasaenus (xy' — y)arctg G) =x

Haiitu obwee pemenue ypasaenus (x2 — y? — 4x)dx — 2xydy = 0

Pemmts 3anauy Komm x' + x = et, x(0) = 2

Haiitu obwee pemenue auddepeHuuansHoro ypapuenus y = 2xy’ — (y')?

Haiitu obmiee pemenne ypasaenus tx'' + x' = 2tx’

.BbrsicHuTh, 00pa3yloT i AaHHble QYHKUMM SinX, cosx,cos (x + 1) nuHeHO He3aBHCHMYIO
CHCTEMY

[Moka3aTh, uto ¢QyHKUMM ¢+ 2, t? — 1oOpasyroT (yHIAMEHTaNbHYIO CHUCTEMY pElICHHIA
JIMHEHHOTO OHOPOJHOrO ypaBHEeHHUs BToporo nopsaka (t2 + 4t + Dx’" — 2(t + 2)x' + 2x = 0

Kpurepuii ouenuBanus PI'P Nel

36 bannos svicmasnsemcs cmyoenmy, ecau 12 3a0au peuienvl 6epHO,

33 banna evicmasnsemcs cmyoenmy, ecau 11 3a0au pewienvl 8epHo;

30 bannos svicmasnsemces cmyoenmy, ecau 10 3a0ay peurenvl 6epHo.

27 banna evicmasasemcs cmyoeHmy, eciu 9 3a0au peuienvl 6epHO
24 6annos evicmasinsiemcs cmyoenmy, eciu 8 3a0a4 peuleHvl 8epHO;

21 banna evicmagnaemcs cmyoenmy, eciu 7 3a0ay peuieHvl 6epHo;

18 6annos svicmasnsiemcs cmyoenmy, eciu 6 3a0ay peulenvbl 6ePHO.

15 6anna evicmasnsiemes cmyoenmy, eciu 5 3a0a4 peuleHvl 6epHO

12 6annos evicmasnsemcs cmyoenmy, eciu 4 3a0au peuieHvl 8epHO,

9 6anna evicmasniemcs cmyoeHmy, eciu 3 3a0adu peuleHvl 6epPHO
6 Oannos svicmasnsiemcs cmyoenmy, eciu 2 3a0ayu peuieHvl 6epHO,

3 banna evicmasnaemcs cmyoenmy, eciu 1 3a0ava peuiena 6epHo;

i

PI'P Ne2

Haiitu perienne 3amaun Ko y'' + 2y' +y = 1,y(0) = 0,y'(0) = 2.

BLISICHUTE, IMEET JIM pelenue Kpaesasd 3agaua y’' + 2y ' +y =1,y(0) =0,y' (1) +y(1) =0
Pemmmts ypasrenue X(X+2)y"+(X+4)y'—y=0

BBIYKCINTL MAaTPUUHYIO SKCIIOHEHTY e“'u mocTpouts pemenue 3agaun Komu x’ = Axg, x(0) =
Xo
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5. HaiiTu TOYKH paBHOBECHS CKaIAPHBIX ypaBHEHMI mepBoro mopsaka x' = x3 —2x% —x +2, 1 +
sin 2x = x', mocTpouTh WX (a3oBble MOPTPEThI B (Ha30BOM MPOCTPAHCTBE U B PACIIMPEHHOM
($ha30BOM MPOCTPAHCTBE.

6. HM300pa3uth (pa3oBble MOPTPETHI JUHEWHBIX cHcTeM X = Apx, Ay = [_12 _ﬂ AZZ[_Sl _1],

3
14 1
Az = [_1 2]

7. Tlpumensis kpurepuii Paycca-I'ypBuiia BBISCHUTH, NPH KaKHMX 3HAUYCHUSIX IapaMmeTpa a HyJIeBOe

pemrenne  ypasuenns y® + ay® + 14y + 36y’ + 45y = 0  sBusercs  aCHMITOTHYECKH
YCTOMYHUBBIM

8. PaccMoTpuM cHCTeMY

z' = aly - f(z)),
y=r—y+z,
= by,

rae f(x) = (¢* — 2)/6, a,b — nonoxuTenpHBIe NapaMeTpsl. Haiitn
TOYKH PABHOBECHUSI CHCTEMBI, OIIPE/Ie/INTh UX XapaKTep yCToi4nBo-
CTH, IPUBECTN COOTBETCTBYIOIIHE JIMHeAPH30BAHHBbIE YPABHEHUS.

BHIJ]IHI]'I'].:II

l.a=1.b=1.

90, Tlepeiitu or auddepeHuEalLHOr0 YpaBHEHUS BTOPOIO I0O-
paaxa y' + f(y.y') + g(ly) = 0 k aBroHomHoOil cucreme x' = F(x)
(z € R?) Ha ocHOBe 3aMeHEI x; = Y, z; = y'. HaiiTi Touku paBHOBe-
CHsl [IOJIy9eHHOI CHCTeMbl, ONpeJe/INTh HX THII, BEISICHUTE Xapak-
Tep ee ycroitunsocrn. ITocrpounrs Ha (hasopoil mnockocrn (i, ra)
TPaeKTOPHIO PelleHus x(f) IMOJyHeHHOH CHCTeMBI HA IPOMEKYTKE
0 <t < 20, coorBercrByoweii pemennio 3ajadn Komm s aud-
hepeHIHATILHOTO ypABHCHMS.

BHI)]]}lll'l'bl:

1)y
1. g”f%ﬂr—u. y(0) =2, y/(0) =5.

Kpurepuii ouenuBanus PI'P Ne2
3aumeno, eciu npasurbHo peuieHo He MeHee 8 3a0anull,

Heszaumeno, eciu pewerno menee 8 3adanuil.

Kpurepnii onenuBanns PT'P Ne2

18 o6annos svicmasnsemcs cmyoenmy, ecau 9 3a0ay peuienvl 6epHO;
16 6annos evicmasnsemces cmyoenmy, eciu 8 3a0a4 peuieHvl 8epHO;
14 6annos svicmasnsiemcs cmyoenmy, eciu 7 3a0ay peuleHvl 6ePHO.

12 Fannos evicmasnsemcs cmydeHmy, eciu 6 3a0ay peuietsvl 6epHO
10 6annos svicmasnaemcs cmydeHmy, eciu 53a0ay peuteHvl 6epHO,

8 6annos svicmasnsemces cmyoenmy, eciu 4 3a0a4u peuieHvl 6epHO;

6 6annos evicmasnsiemcs cmyoenmy, eciu 3 3a0ayu peuieHvl GEPHO.
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4  6anna evicmasniemcsa cmyoeHmy, eciu 2 3a0a4u peuletsbl 6epHO
2 6anna evicmasnsiemcs cmyoenmy, eciu 1 3adava pewiena 6epHo;

IIpumepHbIe BAPHAHTHI J1a00PATOPHBIX PadoT
Ornucanne 1ab0paTOPHBIX padoT:

B kaxkmoMm ceMecTpe CTYISHTY MpPEIACTaBIseTcs JBe JabopaTopHble paboThl. Kaxkmas
naboparopHas paboTa coCcTOUT U3 4-5 00BEMHBIX 3aJaHWi. 3ajada CUMTAETCS NMPABHILHO PEIICHHOM,
€CJIM CTYJICHTOM IMPHUBEACHO MOJIPOOHOE U TOJHOe ee penieHue. Kaxaoe 3amanue 1abopaTOpHBIX padoT
Nel,2,3 onenuBaetcs B 5 6amioB. Kaxknoe 3amanue nabopatopHoii  pabotsl Ned oreHuBaetcs B 4 Gaia.
JlaGopaTtopHas padora Ne 1
Pemutes ypaBHEeHHE Z(x\/; + 1)ydx = xdy,

Pemnts ypasrenue(2xy? — 3y3)dx + (y3 — 3xy?)dy =0

Pemuts ypaBaenue y(y — xy') = \/m

Pemuth ypaBaenue xy' = e¥ + 2y’

Kpurtepuu ouenku (B 6ajiiax)
2006ann06 svicmasgnaemcs cmyoeHmy, eciu 4 3a0auu peuieHvl 8epHO;
15 6annos evicmasnaemcesa cmyoenmy, eciu 33a0a4u peuiensvl 6epHO;

10 6annos evicmasnaemes cmyoenmy, eciu 2 3a0a4u peuiersbl 6epHO.
5 6annos evicmasnsiemcs cmyoenmy, eciu 1 3a0aua peuiena 6epHo.

JlaGoparopHasi padora Ne 2

Pemuts ypaBaenue:y'' — % =x(x —1).
Pemuts ypasuenue: y'' (2y + 3) — 2(y")?=0.
Pemmts ypasuenuexyy' -x(y)? + y' (v’ + y).
Pemuts ypasuenuex((y')? + e?) = =2y,

Omnucanue METOJUKU OICHUBAHUS:

Kpurepuu onenku (B 6a11ax)

200ann06 svicmagnaemcs cmyoeHmy, eciu 4 3a0auu peuieHvl 8epHO;
15 6annos evicmasnaemcs cmyoenmy, eciu 33a0a4u peulensvl 6epHO;
10 6annos evicmasnaemcs cmyoenmy, eciu 2 3a0a4u peuiersbl 86epHo.

5 6annos evicmasnsiemcs cmyoenmy, eciu 1 3a0aua peuiena 6epHo.
JlabopaTopnasi padora Ne 3

Pemmuts ypasrenne y(© + 2y(®) 4+ y® =0,

Pemnth ypasuenue y'' +y =

sin? x'
Pemnts ypaBaenue y'' — 5y'=2x — 3,

Pemuts ypaBuenue x(x + 4)y" — (2x +4)y’ + 2y = 0.
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Kpurtepuu onenku (B 6aj1/1ax)

20 bannos gvicmasnsemcs cmyoenmy, eciu 8ce 3a0aiu peuieHvl 8epHO;

15 6annos evicmasisemcs cmyoenmy, eciu 33a0auu peuieHvl 8ePHO,

10 6annos evicmasnaemcsa cmyoenmy, eciu 23a0a4u peuieHvl 6epHO;

5 bannos evicmasisemcs cmyoenmy, eciu 1 3a0auu peurensi 6epHo.
JlabopaTopnasi paGora Ne 4

1. HaiiTu obuiee penieHne CHCTEMBI:
X =5Xx+2y+7e™

y=-4x-4y
xX'=x+z-y,
2. Pemuth cucreMy ypaBHeHHR V' = x + Yy — Z
z'=2x—y
3. UccrenoBarh 0coObIC TOUKH YpaBHEHUSA Y’ = %;;y
4. VlccnenosaTh Ha YCTOHYHUBOCTS: {x’ - 1, +1In(1+2x) —e”
y'=2x+tg(y)

Kpurtepuu onenku (B 6aj1/1ax)

16 6annos evicmasnsiemes cmyoenmy, eciu 6ce 3a0a4u peulelvl 6epHo;
12 6annos evicmasnsiemes cmyoenmy, eciu 3 3a0a4u peutelvl 6epPHO,
8 bannos evicmasnsiemcs cmyoenmy, eciu 2 3a0a4u peuiervl 86epHO;

4 bannos evicmasnsiemcs cmyoenmy, ecau 1 3a0aua peuiena epHo.

KosiiokBuym
Onucanue KOJUIOKBUyMa
KOJUIOKBI/IYM IMPOBOAUTCA B KaXKIAOM CEMECTPE. CTy,I[eHTy mpeaoCTaBIACTCA BO3SMOXKXHOCTb OTBECTUTH Ha
OJIUH TEOPETHUYECKUI BOIPOC U3 CHHCKA BOIPOCOB K KOJJIOKBUYMY.

Bompocsr muist komokBuyma Nel

1. 3amaun, npuBosuIe K nuddepeHuanbHbIM ypaBHeHUSIM. [Ipumepsr.

2. llonsarue nuddepennuanpaoro ypaBHenus. Pemenue 1. y. OCHOBHbIE BUJBI 1. Y. | YpaBHEHHE N-TO
NOpsJIKa, ypaBHEHHUE MEPBOTrO MOPsI/IKa, ypaBHEHUE OTHOCUTENBHO UG depeHInanos.

3. T'eomerpuueckass MHTEpHpETAlUsl PELICHUH 1. y. : WHTErpajbHble KpHBBIE, I0J€ HaIlpaBJICHUH,
U30KJIMHBI, METO/ U30KJIMH MPUOIMKEHHOTO IOCTPOSHUS MHTETPaIbHbBIX KPUBBIX.

4. 3apaua Komm 1 nuddepeHnmanbHoro ypaBHeHus nepBoro nopsijaka. Pemenue 3agaun Komm.

5. Teopema (Ileano) cymectBoBaHus pemieHus 3agaun Komwm mist nud¢epeHnuansHOoro ypaBHEHUS
nepBoro nopsaaka. @opmMyaupoBKa U IPUMEpPBL, TPUMEP HEEINHCTBEHHOCTH.

6. Teopema (Ilukapa) cymiecTBOBaHMSI M €IUHCTBEHHOCTH pemieHus 3amaun  Komm st
b depeHIMaTBFHOTO YpaBHEHUS IEPBOro nopsiaka. opMyIupoBKa U PUMEPHI.

7. Ilonsatue ob1iero pemeHus: U odiero uurerpaia qudpdepeHanTbHOT0 YpaBHEHNS IEPBOro MOPSIKa.
YactHoe pemienue. [Ipumepsr.

8. Hduddepennmanpible ypaBHEHUS, UHTETPUpPYEMble B KBaJpaTypax. YpaBHEHUS C pa3JesIOUIMMUCS
NIEPEMEHHBIMH.

9. OnHOpOIHBIE YPAaBHEHHUS.

10. YpaBHeHus B MOJIHBIX U depeHmanax.
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11. JIunelinslie ypaBHEHUs nepBoro nopsaka. Odiiee peneHne JMHEHHOro OJHOPOAHOTO YPaBHEHHUS.

12. OOmee peuieHHe JIWHEHHOTO HEOJHOPOJHOIO YypaBHEHHs IepBoro mnopsaka. Merox bepryu
(Bapuanuy npou3BOJIbHBIX TOCTOSHHBIX).

13. YpaBuenue bepuymu u cxema ero pemenus. Y paBHenue Pukkaru.

14. Tuddepennuanbubie ypaBHEHUS, HE pa3pelICHHbIE OTHOCUTEIBHO TPOU3BOIHOM: !

1) MeTo/ BBEZCHUS TapaMeTpa;

2) ypaBHenus Jlarpanxka u Kiepo;

3) Teopema CylIecTBOBaHUS U €IMHCTBEHHOCTH pelieHus 3agaun Ko,

4) oco0Oble pelieHusl.

Kpurtepuu onenku (B 6ajiax):

18- 246anno06 svicmasnsiemcs cmyoenmy 3a NOJHBLU U PA36EPHYMbLI OMEEm HA 3A0AHHbI 6ONPOC U NPU
6EpHO OAHHBIX OMBEMAax HA OONOJTHUMENbHbIE BONPOCHL.

- 11-176ann06 6vicmasnsiemcs cmyoenmy3a NOJIHbLU U PA36EPHYMbIU OMBEMHA 3A0AHHbIU BONPOCU HE
omeemuana 1-200noaHumenbHuIX 60NPOCa, MUOO coenan HenoIHbI U/UNU HeYemKUL 0meem, Ho NPU IMoM
omeemul Ha 8ce OONOTHUMENbHBLE BONPOCHL.

- 1-106anna svicmasnsemcs cmyoenmy 6 ciyuae, eciu cmyoeHm 0djl HeNnoJHbll Omeem Ha 3a0aHHbLU
80NPOC U He OMBEMUTHU HA OOUHOONOJIHUMENbHBIL 80NPOC.

- 0 6annos evicmasnsemcs cmydeHmy, eciu cmydeHmHe Omeemuana 3a0aHHbIL 60NnpoC U He omeemujl Ha
OononHUmMeNbHble 80Npocyl .

Bompocs! qist kosiokBuyma Ne2

1. Jluneiinbie cucrembl quddepeHunaNbHBIX ypaBuennii X' = A(t)x + f(t).
DyHIaMEeHTANbHASA CHCTEMA PeIIeHNH M (PyHAaMeHTaJIbHasi MATPULA PeLlIeHUH
OHOPOIHOI cucTembl X' = A(t)x .

2. ®opmyJa Komu o61rero pemeHusi OHOPOIHOI X' = Ax M HEOTHOPOIHOI cHCTEMBI X' =
Ax + f(t)audpepeHnnaIbHBIX YPABHEHHH ¢ MOCTOSHHBIMH KO3 PHIHEHTAMU.

3. Kpaesble 3agaun 1751 1u¢depeHuaIbHbIX ypaBHeHUH. Pa3peinMocTh KpaeBbIxX 3a/1a4 Jyis
JTUHENHBIX Tu(depeHIanbHbIX YpaBHEHUH BTOPOTO MOPSIIKA.

4. 3agaya o0 u3rude cTep:KHs.

5. ABTOHOMHBIE ypaBHeHHs U cucTeMbl.CBOIiCTBa aBTOHOMHBIX cucTeM. TpaekTopun
ABTOHOMHBIX CHCTEM H MX OTJIMYHE OT HHTEIrPAJbHbIX KPUBBIX.

6. Touxku paBHOBecHusi (0COOBIEC TOUKH) U MIEPHOAUIECKIE PEIICHUS (IIMKIIBI) aBTOHOMHBIX CHCTEM.

7. da3oBble NPOCTPAaHCTBAaU (pa3oBble NOPTPETHl ABTOHOMHBIX cucTeM. Da3oBoe mose
CKOpPOCTEH.

8. ®a3oBble NOPTPeTbl ABTOHOMHBIX YPABHEHHIi NEPBOIo NOPSIAKA.

9. ®a3zoBbie MOPTPETHI JUHEHTHBIX ABTOHOMHBIX CHCTEM BTOPOr0 MOPsIAKA X' =
Ax. Knaccupuxkanus 0co0bIX TOYEK HA MJIOCKOCTH: y3eJ, CelJ10, (POKYC, HEHTP.

10. ®a3oBble MOPTpeThl HETMHEHHBIX ABTOHOMHBIX CUCTEM BTOPOT'O MOPSIIKA B OKPECTHOCTH 0COO0H
ToukH. JIMHEapu30BaHHOE ypaBHEHUE.

11. IonsiTue ycroitunBocT no JisinynoBy pemenuii nudgepeHunaJbHbIX ypaBHEHMIA.
AcuMHITOTHYECKAA YCTOHYHUBOCTH. CBOMCTBA YCTOMYUBOCTH HYJIEBOTO PEIIEHUS JUHEHHOTO
ypaBaenust x' = qx npu <0, g>0 u q=0.

12. llpu3Haku yCTOWYMBOCTH HYJIEBOIl TOUKH PABHOBECHS JIMHEHHBIX ABTOHOMHBIX CHCTEM
x' = Ax.

13. lIpu3HAKH YCTOMYMBOCTH TOYEK PABHOBECHS HEJHHEHHBIX ABTOHOMHBIX cucteM X' = f(X).

14. Ycroituusie matpuiisl 1 MHOrowieHsl. Teopema Crogosa. Kpurepuii Payca-I'ypBuna.

15. Cerku u cerounslie pynkunu. MaTeprionupoBanue GpyHKui. HTEpHOASIMOHHBII MHOTOWIEH
Jlarpanxa.
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16. OcHOBBI YHCIIEHHBIX METOJIOB penteHus 3anaun Kommm. [IpubnnxeHHOe CeTOYHOE pelieHHeE.
OmmbKa quCKpeTHu3aIum.

17. Metoa Jitiepa u meron Pynre-Kyrra. OnHomarossle 1 MHOIOIaroBble METOBI.

18. Pa3HOoCTHBIE YpaBHeHHsI: OCHOBHbIe MOHATHA. Metossl Ditnepa u Pynre-Kyrra kak
Pa3HOCTHBIE YPAaBHEHHSI.

19. ITonsiTue NTMHAMUYECKOH cucTeMbl. HempepbiBHBIE U JUCKPeTHBIE cucTeMbl. [IpuMepsr
H/IC: monens Manbtyca, moaens®epxtonncta. [Ipumepsr JIJIC: monens ManbTyca,
JIOTUCTHYECKAs MOJIETIb.

20. Pemenus AJIC. Toukn paBHOBecus (HemoaBMXHbIC TOUYKH) U Kb JJJIC.

Kpurtepuu ouenku (B 6ajjiax):
11- 166ann06 6vicmasnsiemcs cmyoenmy 3a NOAHBIU U PA3BEPHYMbLL OMEenm HA 3A0AHHbBIU 8ONPOC U NPU
BEPHO OAHHLIX OMBEMAX HA OONOJIHUMENbHbBLE BONPOCDHL.

-4-1006an106 8vicmasgsiemcs cmyoeHmy3a NOJIHbIU U PA3EPHYMbIL OMBEMHA 3A0AHHbII BONPOCU He
omeemuina 1-200nonHumenbHbIX 60NPOCA, TUOO COeNal HENOIHbI U/UIU HEYeMKULL OMeem, HO NPU IMOoM
omeemuil Ha 6ce OONOTHUMENbHbIE GONPOCHI.

- 1-46anna evicmasnsiemcs cmyoenmy 6 ciyyae, eciu CIyO0eHm Oail HeNnoaHbIL OMEEmHA 3A0AHHbBLI
80NPOC U He OMEEMUIHU HA 0OUHOONOTHUMENbHDIL 80NPOC.

- () bannos evlcmasnsiemcs Cmyoenmy, eciiu CmyoeHmHe OmeemuiHa 3a0aHHblll 6ONPOC U He OMBEeMUL Ha
O00NOIHUMENbHbIE BONPOCH .

5.Y4eO6HO-MeTOoAMUYECKOEe M HH(POPMALMOHHOE 00ecnieyeHre TUCIHILIMHBI
5.1. IlepeyeHb OCHOBHOW M IONOJHUTEILHON Y4eOHOH JuTEpPaTypbl, HE00X0AMMOI 1)1 OCBOEHUSI
AUCHUILIHHBI
OcHoBHas1 JInTepaTypa
1. IOmarynoB M.I'. OObikHOBeHHBIE AuddepeHuanbHble ypaBHeHUA. Teopus M MpHIOXKeHUs. M.-
Wxesck: M3n-so PXJI, 2008. ISBN 978-5-93972-652-8. JlocTym K TEKCTYy BO3MOXEH 4Yepes
DnexTponnyrooudmmoreunyio cuctemy (OBC) baml'y, URL : https://bashedu.bibliotech.ru

2. FOmarynos M.I'. Benenwue B Teoputo auHamuaeckux cucteM. — CI16.: UznarensctBo «Jlanby, 2015. —
272 c. ISBN 978-5-8114-1799-5.Jloctyn K TEKCTy BO3MOXXEH uepe3 JIEKTPOHHYIOOHOIMOTEUHYIO
cuctemy (OBC) baml'V, URL : https://bashedu.bibliotech.ru doctynen Takxke uepe3 DIEKTPOHHO-

oubnuoreunyto cucremy usnarenabcrsa "Jlanp", URL: http://e.lanbook.com/.

3. AnbceBny, JILA. JluddepeHnnanbabie ypaBHEHUS [ DIIEKTPOHHBIN pecypce] : mpakTukyMm / AsbceBud JI.

A. — MuHck : "Bpipimas mkona”, 2012 .— 384 c. — JlocTyn K TEKCTy 3JEKTPOHHOTO U3JaHMs
BO3MOXEH uepe3 ODJEeKTPOHHO-OMOIMOTEUHYI0 CHUCTeMY «YHHBepcUTeTcKass Oubimoreka online» .—
ISBN 978-985-06-2111- 978-985-06-2111- 978-985-06-2111- 978-985-06-2111-5 .— <URL:
http://www.biblioclub.ru/book/135999/>.

4. Eropos, A.W. Knaccudukanus pemeHuit 0ObIKHOBEHHBIX U (epeHINaTbHBIX YPaBHEHHH EPBOTO
nopsinka / AWM. Eropos. - Mocksa :@usmartiut, 2013. - 108 c. : un. - bubnuorp.: c. 105. - ISBN 978-5-
9221-1489-9 ; To e [DneKTPOHHBIH pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=275303
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http://e.lanbook.com/
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=8008&TERM=%D0%90%D0%BB%D1%8C%D1%81%D0%B5%D0%B2%D0%B8%D1%87,%20%D0%9B.%D0%90.%5B1,1004,4,101%5D&LANG=rus
http://www.biblioclub.ru/book/135999/
http://biblioclub.ru/index.php?page=book&id=275303

5. @wmmnmoB A.®. CoopHuK 33134 10 nuddepeHansubiM ypaBHeHUsIM. M.; Mxesck: Uzn-Bo PX]I,
1985 (583Kk3)
JlomoJiHMTeIbHAS JIUTepaTypa:

1. Pwibakos, K.A. O0bikHOBeHHBIC M dhepeniuaiphbie ypaBuenus: [IpakTudeckuii Kype : yueOHoe
nocobue / K.A. Pribakos, A.C. SIkumoBa, A.B. Ilantenees. - Mocksa : Jloroc, 2010. - 384 c. -
(HoBas ynuBepcuterckas ouonmoreka). - ISBN 978-5-98704-465-0 ; To xe [DneKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=84753

2. EropoB, AWM. Teopema Komm u ocobbie pemenust audGepeHnnanbHbIX ypaBHEHUMH /
AU. EropoB. - MockBa :®@usmatiut, 2008. - 254 c. - ISBN 978-5-9221-0942-0 ; To xe
[Dnexrponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=68444

3. Tpenorun, B.A. O6bikHOBeHHBIE AU depeHImanbHbe ypaBHeHus : yueOuuk / B.A. Tpenorux. -
Mockga :@usmaraut, 2009. - 312 c. - ISBN 978-5-9221-1063-1 ; To xe [DnekTpoHHBIH pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=82614

5.2. Ilepevennb pecypcoB HH(POPMANHOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTepHET» H
NPOrpaMMHOI0 o0ecreYeH si, HeOOXOTUMBIX /1151 OCBOEHHS THCIUIITHHbI
1. «OnekTponHas 6ubnmoreka bamlY» http://www.bashlib.ru/echitzal/

2. OBC «YHuBepcuteTckas oubmmoreka onnaa»http://www.bashlib.ru/echitzal/
3. OBC «JIAHb»http://www.bashlib.ru/echitzal/

6.MaTepuajabHO-TeXHHYecKas 0a3a, HEOOXOAUMAS VISl OCYHIECTBJICHHSI 00Pa30BaTeILHOI0

nmpouecca 1mo IMCUMIIJINH

Haumenoeanue Buo 3anamuii Haumenoeanue 060pyoosanus, npozpammmnozo
CReyUanuU3UpPOBAHHBIX obecneuenusn
ayoumopuil, Kabunemos,
aabopamopuii
1 2 3
Ayoumopus 517 Jlexyuu, Komnvromep, mynomumeoutinwiii npoekmop,
J1abopamopHtule 9KpaH, 00CKa.
3auamus
ITpunoxenne Ne 1
MHWHOBPHAYKU POCCHUN

®I'BOY BO «BAIIKUPCKUU T'OCYJAPCTBEHHBII YHUBEPCUTET»
OAKVYIIBTET MATEMATUKU 1 THOOPMAIMOHHBIX TEXHOJIOI' MU

COJIEP)KAHUE PABOYEH ITPOT'PAMMBI

IUCUUIIIUHBL Jughpepenyuanvhvle ypagrenus
(HaMMeHOBaHUE TUCLHUIUIMHBI)
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http://biblioclub.ru/index.php?page=book&id=84753
http://biblioclub.ru/index.php?page=book&id=68444
http://biblioclub.ru/index.php?page=book&id=82614
http://www.bashlib.ru/echitzal/
http://www.bashlib.ru/echitzal/
http://www.bashlib.ru/echitzal/

Oo4dyHasi

(bopma 00yueHust

Bua pa6otsbl O0BLeM TUCHUILTHHBI
O6mmas TpygoeMkocTh auctuiuinabl (3ET / gacoB) 7/252
Y4eOHBIX 4acOB Ha KOHTAKTHYIO PabOTy C MPEeno1aBaTesIeM:
JIEKIUI 34
MIPAKTHYECKUX/ CEMHUHAPCKUX 18
1a00PATOPHBIX 68

JpyTrux (rpymnnoBasi, UHAUBUAYyalbHasi KOHCYJIbTALUS U UHbIC BUIBI
y4eOHOI e TeTbHOCTH, IPeayCcMaTpUBaroIIne paboTy 00yJaromuxcs ¢

npenoaaBareneM) (OKP) 19
Y4eOHBIX 9acOB Ha CAMOCTOATEIbHYIO paboTy obydarommuxcs (CP) 86,3
VY4eOHBIX 4acOB Ha MOJATOTOBKY K

sK3aMeny/3auety/muddepenimporannomy 3auery (KoHTpomn) 43,8

DOpMBI KOHTPOJISA:
Dk3ameH 4 cemecTp
3ader 3 cemecTp
PI'P 4 cemectp



dopma U3ydeHUs MAaTEPHUAIIOB:

®opmMma

TEKyIIer
JICKIUH, PAKTUYCCKUE 3aHATHS, o
CEMHUHAPCKHE 3aHATHS, Ja00paTOpHbIC OcnoBHas KOHTPOI
paboThl, camocTOsATENIbHAS paboTa u 1 o
OTIOJTHUT
TPYIOEMKOCTH (B Yacax) )i ycrieBae
eJIbHas 3amanus 1o
JUTEpaATyp | CaMOCTOSITE MocTH
No . (KoJLTOK
Tema u conepxanue a, JBHOM
n/n BUYMBI,
pEKOMEH]T pabote
KOHTPOJI
yemasi CTYJCHTOB LHbIC
CTYJCHTaM
1K [TP/CEM JIP CP YA paGOTH,
(HOMEpa
KOMIIBIO
U3 CIHCKA)
TEpHbIE
TECTBI U
T.I1.)
1 2 3 4 5 6 7 8 10
1. BBoanble  MOHATHA. 2 2 6 1,4,5, pernieHue JlaGopar
ITousarue mon.4, 7 3a7a4 OpHas
¢ hepeHIATHEHOTO [5] Nel-6, | paborta,
ABHEHUST U €ro PI'P
b No 15, Nel6 :
pEIICHUS. KOJUTOKB
I'eomerpuyeckas (@, ©6), Ne|wuywm,
WHTEPIIPETAIHS 17-20 3a4er
peLICHUI: ’
UHTErpajbHble KPUBBIE, Ne30, Ne
noie HaIpaBlIeHUI
P ’ 33,Ne36, Ne
m3okuHbel.  Cucrema
muddepeHInanTbHBIX 36, No 37-
YpPaBHEHUM. 45-
3amaua Komm. '
Teopemsl
CYIIIECTBOBAHHS u
€IMHCTBEHHOCTH
pelieHus 3a/1auu
Kommu. HenpepsiBHas
3aBUCHUMOCTh pELICHHUI
OT  TapaMeTpoB W
HAYabHBIX  JTAHHBIX.
Oco0ble perieHus.
2. | AuddepeHnmanbHbie 10 8 20 14,5, pelnieHue Jlabopar
AaBHEHN, on.4, 7 opHasg
yp e 3aa4 p
HHTerpupyemMble B pabora,
KBajJpaTypax. [S] Ne425, | PTP,
JJleMeHTapHbIe KOJIJIOKB
p Ne426,
npuemMbl uyM,
HHTErPUPOBAHMNS. Ne427, 3a4er,
YpaBHeHH c JK3aMeH
p Ned?28,
Pa3IeIISFOIIIMHUCS
IIEPEMEHHBIMY, Ned?29,




OJIHOPOJIHbIE Ne45s,

YpaBHEHHUsI, YpaBHEHUS Ned 56,

B MOJTHBIX

muddepennmanax, Ne457,

HHTETPUPYIOWHMH Ned58.

MHOKUTENb, JTHUHEHHOE

ypaBHEHUE MepBOTO Ne463,

MOpSAKA,  YpPaBHEHUS Ned64,

bepnyinmu u Pukkaru.

VYpaBuenus Jlarpanxa No465,  Ne

u Kiepo. YpasHeHus, 466, No 477,

JIOITYCKAIOLINe

ITIOHMKEHUE TIOpsJIKa. Ned81,
Ne482, Ne
483,
Ne241,Ne24
2,No243, No2
44, Ne245 Ne
246, Ne251,
No252,
Ne253,
No254,
Ne255,
No267,
Ne268,
No287,

JInHeliHbIe 20 | 1,45, Pemenne JlaGopar
auddepeHnuaIbHBbIE mon.4, 7 3a7a4 OpHas
ypaBHeHus.JIuHEHbIC Ne501, pabora,
ypaBHEHUS N-ro No502 PI'P,
MOPSIIKA; OJHOPOJIHBIE KOJIJIOKB
u HEOJHOPOIHBIE Ne511, UyM,
ypaBHEHUS. 3amaua NeS12, 9K3aMEH
Komm.
dyHaamMeHTalbHas Ne513,
cucTema pelieHui Nes14,
OJIHOPOJHOTO
YpaBHEHUS. Ne515,
Ompenenurens NoS 16,

Bponckoro. Teopemsl

0 CTPYKType 001ero Ne549,

pelieHus  JTMHEWHOTO Nes 50,

OJTHOPOJHOTO "

HEOJAHOPOJHOTO Ne551,

YPaBHEHUH. Meron Ness2,  Ne

BapHaIu

ITPOU3BOJIBHBIX 575, Ne576,

TMOCTOAHHBIX. - Ne577,
JIuneitHbie
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muddepeHnranbHbIe Ne578, Ne
ypaBHEHUSIN-TO 582, Ne 583,
MOpsIIKA c
MTOCTOSIHHBIMU Neo 584.
KO3 PHUIIHEHTAMH.
Kpaessbie 3amaun s
JIMTHEWHBIX
muddepeHIaIbHBIX
ypaBHEHUI BTOPOTO
opsiIKa

Cucrembl 20 | 1,45, Permrenne Jlabopar
JUHEHHBIX mon.4, 7 — opHas
Au(ppepeHnaTbHBIX ' paborta,
ypaBHeHuil.OyHKIIUN [5] Ne786, | PI'P,
OT MaTpHIl; MaTPUIHAS No787 KOJUTOKB
AKCIIOHEHTA. ’ uyM,
JInneinrie No788, ,9K3aMeH
OJTHOPO/IHBIE u
HEOJTHOPOJIHBIE Ne789,
CHCTEMBI No789,
[[H(l)(bepeﬂvunaanmx Ne790.
ypaBHEHUH.
dyHaaMeHTalbHas Ne802,
CHUCTeMa peLIeHUuH W NeSO3,
dbyHIaMeHTaIbHas
Marpuiia peleHni Ne826,
OJIHOPOJHOM CHCTEMBI. NoS28, N
DopmyIbl o01iero
perieHus JIMHEHHON 829, Ne&30,
CHUCTEMBI C No846,
MTOCTOSTHHBIMH
KO3 pHLIHEeHTaMU. Ne847,
Meton BapUaIuu No84,
MIPOU3BOIBHBIX
MTOCTOSIHHBIX. Ne849
ABTOHOMHBIE 20 [1,2,3, 5, Ne965, Jlabopar
YPaBHEHHSA H aom. 1-3 Ne967,Ne96 | opnast
cucrembl. ®a3oBrle 9,Ne971,Ne9 | pabora,
MIPOCTPAHCTBA U 73,Ne979, PT'P,
(hazoBbIe TPACKTOPUU Ne982, KOJUIOKB
ABTOHOMHBIX CHCTEM. Ne984, uyM,
dazoBoe nosue Ne986,Ne98 | sx3amen
ckopocrteit. Touku 8,Ne990][5]

paBHOBecus . Da3oBbie
noptpeThl. Da3zoBbie
IIOPTPETHI ABTOHOMHBIX
YpaBHEHUH MEPBOTO
MOpsJKa U JIMHENHBIX
ABTOHOMHBIX CHCTEM

21




BTOPOTO MOPSIKa,
KJ1accupuKanms

0COOBIX TOYEK: y3ell,
celto, Gokyc, IeHTp.

Y CToiiunBOCTb. 5 8 20 [1,2,3, 5, Pemenne Jlabopar
Y cToHYnBOCTE IO mom. 1-3 3a]a4; opHas
JlsmyHOBY M 51Ne882, pabora,
aCHMPTOTquCKa;I NeSS3, PI'P,
YCTOWYUBOCTH KOJUIOKB
peleHuit No884, UyM,
;[H(l)q)epeﬂuunanmmx No885 Ne89 9K3aMEH
YpaBHEHUH.
JlocTato4yHbie yCIOBUS 0,Ne891,Ne8
YCTOWYMBOCTU TOUYEK 94
paBHOBECHS '
ABTOHOMHBIX CHCTEM; Ne&99,Ne90
YCTOWYUBOCTB 10 0. Ne9o7,
epBOMY
PUOIIMKESHUIO. Ne908,
Kpurepuii Payca- Ne914,
I'ypeuna. I[lonsatue
¢bynkun JlsmyHoBa. Ne915,

Ne916,

Ne925,  Ne

926,

Ne932,Ne93

3, Ne934,

Ne935
JAuHamMnyeckue 1 8 (1,23, 5, VYhpaxHeHu | KOJUIOKB
cucremsl. [lonsTue aom. 1-3 a1.2-1.1.6 | uym,
JTUHAMHYECKON rnasel 1 [2] | ok3amen
cucrtemsl. [Ipumepsr:
Mozenu Manbryca,
®epxronbcera, JIoTku-
Bonbsreppa, Ban-nep-
[Tons, Jlopenna.
ATTpaKkTOpBI
JTUHAMHYECKHX CHCTEM.
Bcero yacoB: 52 50 114

PedTHHI-IIJIaH AU CHUILIMHBI

JludbdepeHmmanpHable YPDaBHEHUSI

IIpunoxenne 2

(Ha3BaHUE TUCLUILIMHBI COTIacHO paboueMy yueOHOMY IUIaHY)

Hanpasnenne moarorosku 09.03.03 [Mpukmaanas wHQOpMAaTHKA
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Kypc 2 ,cemectp 3
Buabi yueonoii bann 3a Yucio banasr
eATeJIbHOCTH CTYJACHTOB KOHKPETHOE | 3aJaHul 3a = =
A A p o MunumanbHbll | MakcuManbHbII
3a/laHue ceMecTp
Mopnyas 1. .AndpepenunaibHbie ypaBHEHHS NIEPBOT0
NnopsiAKa
Texkyuuii KOHTPOJIb
PI'P Nel 3 12 0 36
Py0e:xxHbINi KOHTPOJIb
Jlaboparopnast padora Nel | 5 4 0 20
Mopnyas 2. luddepeHunanbHbie ypaBHEeHHs
Hepa3pelleHHbIe OTHOCUTEIbHO POU3BOJAHbIX.
JAuddepenunanbHble ypaBHeHHs BHICHINX OPAIKOB
Texkymmii KOHTPOJIb
KomnnokBuym Nel 24 1 0 24
Py0e:xHbINi KOHTPOJIb
Jlaboparopuas pabota Ne2 5 4 0 20
IMoompureabHbIE 0AJITBI
CryneHueckas onuMIuana
WM KOHKYpC pedeparos,
myOJIMKaIus CTaTeH, 0 10
pelieHue 3aaad
MOBBIIIEHHON CII0KHOCTH
IMocemaemocTs (0271161 BHIYUTAIOTCS U3 0011el CyMMBbI HAOpaHHBIX 02J1J10B)
1. Tlocemienue JIEKIIMOHHBIX 0 -6
3aHATHI
2. Tlocemenue
MPAKTUYECKUX 0 ~10
(ceMuHapcKux,
1ab0paTOPHBIX 3aHSATUI)
HToroBsiii KOHTPOJIb
1. 3auer

PedTHHI-TIIJIaH AU CHUILIMHBI
JluddepeHmmanpHble YPDaBHEHUSI

Hanpasnenue noarorosku 09.03.03 Tlpuknaanas uHbopMaTuka




Kypc 2 ,cemectp 4

Petitunr-mman No2 (9k3aMeH)

Buabi yueOHoii nesitesibnoctu | bam 3a Yucio banasr
CTYJACHTOB KOHKPETHOE | 3aJaHui = =
A p o MunuManbeHblil | MakCUMalIbHBIN
3a/1aHKe 3a
cemMecTp
Mopnyas 1/Iuneiinble 1up¢epeHIuATbHbIC YPABHEHUS.
Cucrembl 1u¢¢epeHINATBHBIX YPABHEHUI

Texkymmii KOHTPOJIb

PI'P Ne2 2 9 0 18
Py0e:xublii KOHTPOJIb
JlaboparopHuas pabota Ne3 5 4 0 20

Moayasb 2. YeroitunBocTb. ®a30Bble NOPTPETHI

Texkymmii KOHTPOJIb

Komnoksuym Ne2 16 1 0 16
Py0eskHbIii KOHTPOJIb
JlaboparopHast pabora Ned 4 4 0 16

IMoompureabHbIE 0AJITBI
CryzneHueckas 0OJIMMIINAAA WU
KOHKYpC pedepaTos, 0 10
nyOnuKanus crarei, pemenue
3a/1a4 IOBBIILIEHHON CII0KHOCTH
IMocemaemocTs (0271161 BHIYUTAIOTCS U3 0011el CyMMBbI HAOpaHHBIX 0aJ1J10B)
1. INocerienne JIEKIIMOHHBIX 0 _6
3aHATHI
2. Ilocemenne NpakTHYECKUX
(ceMHHapCKUX, JAOOPATOPHBIX 0 -10
3aHSTHN)
HToroBbiii KOHTPOJIb

1. 3auer
2. DK3aMeH 0 30
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