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1. TlepeuyeHb IUIAHUPYEMBIX Pe3yJIbTATOB 00YUYeHHS 1O JMCLHHUIJIMHE, COOTHECEHHBIX C
YCTaHOBJIEHHBIMHU B 00pa30BaTe/IbHOI IporpaMMe MHANKATOPAMH JOCTUKEHHUS

Ilo nToram ocBoeHUS JUCHUITIIMHBI O6y‘IaIOHlHI>'IC$I JOJIKEH JOCTHUYD CICAYIOIIUX PE3YJIbTAaTOB

KOMIIeTEeHIINI

oOydeHus:
Kareropus dopmupyemast Kon u HaumeHOBaHMe Pe3yabTaThl 00yueHus
(rpymma) KoMmeTeHuusi (¢ MHIUKATOpPA 0 JUCHUILIHHE
KOMl‘leTeHIII/II‘/il YKa3aHueM KOI[a) JOCTHKEHUSA
(npu HAJIMYUHU KOMIIEeTeHI[UU
OIIK)
OIIK-1 — cnocoben OIIK-1.1 3namo: npunyunut

UCHONBL306AMD
NON0JICeHUs, 3aKOHbL U
MemoOvl eCmecmeeHHbIX
HAYK U MameMamuxy O
peutenus 3a0ay
UHOICEHEePHOTL
OesimenbHOCmU

3uamo npunyunv
UCNONBL308AHUS OCHOBHBIX
NOHAMUL
ouggepenyuanvrozo
VDAGHEHUsL U CUCmeMbl
oupepenyuansrvix
ypagHeHuil, oowe20 peweHus
U 4acmHo2o peuteHus

UCNONL308AHUS OCHOGHBIX
NOHAMUL
oupepenyuansrozo
VPAGHEHUsL U CUCTEeMbL
oupepenyuanvrvix
ypagHenuil, oowe20 pewenus
U 4aCMHO20 peuteHus
ouggpepenyuanvrozo

oupepenyuanviiozo ypasHenuu, 3adauu Kowu;
ypasHenuu, 3adaqu Kowwu; Kpaegoii 3a0auu; ux
Kpaeeou 3adauu; ux KOppexmmuotui

KOppexmmuotl MamemamuyecKou
Mamemamu4eckotl NOCMAHOBKU

NOCMAHOBKU

OIlK-1.2 Yumemu: ucnonvzosame

Yuemy: ucnomvzosamo
unghopmayuonnblil
Mamemamuieckui annapam
Ha ocHose
ougepenyuansHvix
VDAGHEHUIl PA3IUYHOO
nopsioka, Ons
Mamemamu4eckou
NOCMAHOBKU 3004y (PU3UKU;
pewenus Kpaesvlx 3a0ayu,
pewenus cucmem JIUHEHbIX
00bIKHOBEHHBIX
oupepenyuansrvix
PAZIUHLIMU MEMOOaMU,
uccned08anus
ycmotuuugsocmu no Jlanynogy
peuteHust cucmem

ougepenyuanvHvix

unghopmayuonnblil
Mamemamuueckuil annapam
Ha ocHose
ougepenyuanvHvix
VDAGHEHUIl PA3IUYHOO
nopsoka, o
Mamemamu4eckoul
NOCMAHOBKU 3004y (DU3UKL
peuwenus Kpaesvlx 3a0ayu,
pewenus cucmem JUHEHbIX
00bIKHOBEHHBIX
oudepenyuansHvix
DPA3TUYHBIMU  MEMOOamu,
uccne008anus ycmouuueocmu
no Jlanynogy peutenus
cucmem OoupghepenyuanbHoix
VDAGHEHUU DPA3TUYHbIMU
Memooamu.

1 VkaspiBaercst Tonbko st YK u OTIK (pu Hamiuwm).




YpasHeHuu pasiuiHblMu

memodamu.

OIIK-1.3

Bradems: cnocobnocmuio
COCOUHSIMb MEeopemuyecKue
SHAHUS ¢ NPAKMUYECKUMU
HABLIKAMU NPU peuteHuu
VUEOHO-MPEHUPOBOUHBIX
3a0au 0715 8bIPAOOMKU 6
nocuedyroujem nOHUMAaHus
KII04e8blX ACNeKmos U
KOHyenyuil 6 obracmu ux

Brademyw: cnocobnocmoio
coeounsimy meopemuiecKue
3HAHUSL C NPAKMUYECKUMU
HAGLIKAMU NPU PeuleHUU
VUEOHO-MPEHUPOBOYHBIX
3a0au 01 8bIPAOOMKU 6
nocneoyoujem ROHUMAaHUsL
KIIO4eBbIX ACHEeKMO8 U
KOoHyenyuii 8 obracmu ux
cneyuamuzayuu.

cneyuanu3ayun.

2. lejib 1 MeCTO TUCIHUIIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl .
Hucuunnuna «/Juddepennuansupie ypaBHeHHUs» sBiseTCs 0a30BOMl AMCHUIUIMHOW B 1ukie bl

Jucuununel (Monynun). OHa u3ydaercst Ha 1 Kypce Bo 2 ceMecTpe.

LlensiMu ocBOoeHUs AMCUUIUIMHBL (Moayst) «uddepennnanbupie ypaBHEHUSD SIBIISIOTCS:
-copMHpOBaTh y OYAYIIUX CIEIHAINCTOB COBPEMEHHBIE TEOPETHUECKUE 3HAHUS B O0JIACTH TEOPHUU
JUHENHBIX HHTETPAJIbHBIX OINEPAaTOPOB U JIMHEHHBIX (PYHKIIMOHAIOB, NPAKTUYECKUE HABBIKU B
PELIEHUH U UCCIIE0BAHNN OCHOBHBIX THUIIOB YPABHEHUN U KPAEBbIX 3a/1a4, CBSI3aHHBIX C HUMHU,
-03HaKOMHUTb CTYIEHTOB C COOTBETCTBYIOIIMMM IPHIOKECHUSIMH 3TOW TEOPUU B MaTEMaTUYECKOU
¢dusuxke.

JucuumunHza «JAuddeperunanbabie ypaBHEHUS» JIOTHYECKU U COJEPKATEITbHO-METOINYECKU
TECHO CBsA3aHa C TAKUMHU JUCLMILIMHAMU KakK «/HTerpanbHbple ypaBHEHUS U BapHALIUOHHOE
ucuuciaeHue» u «JIuHelHble U HeTUHENHbIEe ypaBHEHUS pusukny. [Ipouecc n3yueHus: AMCUUITINHBI
ONMPAETCs HA 3HAHUS, MIOTYYEHHBbIE IIPYU N3YYEHNUHU KypcoB «MaTemMaTHuecKoro aHaain3a» u
«JIuneitHoM anreOpbl». 3HaHUS, IOITYUYEHHBIE B pe3ybTaTe 0CBOEHUs Kypca «JluddepeHunaabHbie
YpPaBHEHU S MMO3BOJISIFOT IPUMEHSATH COOTBETCTBYIOLIME METO/IbI IPU peLICHUH 3a/1a4 «JIMHEWHbIX U
HEJIMHEHHBIX ypaBHEHUN QU3NKU» U «HTerpanbHbIX ypaBHEHUH 1 BApHALIMOHHOTO UCUYHUCIICHUS »

N3ydyeHne AMCUMIIIMHBI SBISETCS OAHMM U3 HEOOXOJUMBIX 3JEMEHTOB IOJATOTOBKU
CHEIHAJIMCTOB 10 JAHHOMY HalpaBJIEeHUIO.

Jlig ee ycmemHoro H3y4yeHUss HEOOXOJUMBbl 3HAHUS M YMEHMs, NpPUOOpETEHHBIE B
pe3yJibTaTe€ OCBOCHUS NPEAIIECTBYIOMIMX IUCHMIUIMH: «MaTeMaTUYeCKUd aHalu3», <JIMHEHas
anreOpa». OcBoeHue aucuumuiuHbl  «JuddepeHunanbHbie HEOO0XO0AUMO  IIpH
HOCJEIYIONEM U3YYEHUHU JUCLUILINH «YPaBHEHUS B YAaCTHBIX MPOU3BOAHBIX» «/luddepennmanpHas

YpaBHEHUSD»

TCOMETPHA U TOIMOJIOTUsD) U PAJia JPYTrUX.

3.Copep:xkanue padoueit nporpaMmbl (00beM IMCUMILIHHBI, TUNIBI M BUAbI YUeOHBIX 3aHATHH,
y4eOHO-MeToHYecKoe ofecriedeHHe CaMOCTOSATEIbHOI padoThl 00yUYaloMXCcsi)

Coneprkanne pabodeit mporpaMmbl TIpeACTaBiIeHO B [lpunoocernue Ne 1.

4, ®oHI OLIEHOYHBIX CPEACTB IO TUCHUILJIMHE



4.1. IlepeyeHb KOMNETEHUH M HHANKATOPOB HOCTHKEHHsI KOMIIETEHIHI ¢ yKa3aHHeM
COOTHECEHHBIX C HUMH 3aIIAHUPOBAHHBIX Pe3yJbTATOB 00y4YeHHs MO AUcHuInHe. Onucanue

KpHUTepHeB M IIKAJ OLeHHBAHUS Pe3yJbTATOB 00y4eHHUs M0 AUCHUITIUHE.

Kon u popmynupoka komnerennnu OIIK-1 criocoOeH HCIonb30BaTh MOJOKECHUS, 3aKOHBI M METOJIbI
€CTECTBEHHbIX HAYK W MaTEeMaTHKHU Uil PEIICHUs 33/7a4 UH)XCHEPHOU NEesATEIbHOCTH CIOCOOHOCTD

BJIAJCTH
Kox n PesysibTaThl 00y4enus mo Kpurtepun oueHuBaHus pe3ybTaTOB O0y4YeHHUsI
HAMMEHOB AMCHHUIJIMHE
aHue
HHUKATO 2
pa «He 3 4 5
AOCTHKEH YIOBJIETBOPH «YRIOBIETBOp «Xopormo» «OTIIMYHO»
st UTEIIBHO»
TEJILHO»
KOMIeTeH
U

OI1K-1.1 3HATh: NPUHIHUIIBI UCTIOIB30BAHUS Nwmeer B nenom 3HaeT 00 3Haet 00
OCHOBHBIX MOHATHH YaCTUYHBIC 3HaeT 00 OCHOBHBIX OCHOBHBIX
nuddepeHInaNbsHOro ypaBHEeHUs U 3HaHUs 00 OCHOBHBIX TOHSTHUSIX U TOHSTHUSIX U
cucTeMsl UG hepeHInaIbHbIX OCHOBHBIX MOHSATHUSX H 3akoHax«Iudd 3aKOHaX
YpaBHEHHI; OOIIETO PELICHUS 1 MOHATHSIX U 3aKOHaX epeHIINATIBHBIX «dudpepenn
YaCTHOTO PEIICHHS 3aKOHAX «duddepenir YpaBHEHUI», HO | HAIBHBIX
1 hepeHIaIbHOrO YpaBHEHHUH; «duddepen MAJIbHBIX JIOITYCKaeT YPaBHEHU».
3anauun Komm; kpaeBoi 3a1a4u; ux [HATBHBIX ypaBHEui». HE3HAYUTEIbHBI
KOPPEKTHOH MaTeMaTH4eCKOi YpaBHEHHI» € OIINOKH.

MIOCTaHOBKH.

OIlK-1.2 YMeTh: UCTI0JIB30BATh He Vmeer Tloka3biBaer B VYcnenHoe u
nH()OPMAIMOHHBIN MaTEeMaTHIECKHUI TIOKa3bIBaeT YaCTHYHO LeTIoM crcTeMaTH4ec
amnmapaTr Ha OCHOBE copmupoBa | Pemars YCIIEIIHOE, HO Koe
muddepeHInaNBHBIX YpaBHEHUN HHbIE 3a/1a4M 1o coJeprkaliee MIpUMEHEHNE
Pa3InIHOTO IOpsAAKa; IJisd YMEHU B JUCLIUITIINHE OTACIbHBIC MCTOJ0B
MaTeMaTHYeCKOW ITOCTAaHOBKH 337144 peleHuu «duddepenir TIpo0eTBI perIeHust
(bU3HKY; pemeHus KpaeBbIX 3a/1a4H; 3aja4 1o HaJIbHbIC HCTIOJIb30BaHUE 3a71a4
pELICHHs CHCTEM JIMHEHHBIX JCIUTIIMHE YpaBHEHHSD) METOJ0B «Inddepenr
OOBIKHOBEHHBIX TU(HEepEeHIIUATBHBIX «ludpdepen He ymeer peuienus 3anaq HaTBHBIX
Pa3UYHBIMUA METOIaMH; UCCIICIOBAHUS LUaJIbHBIE AHAITM3UPOBAT [0 AUCUUIVIUHE | YpaBHEHHUID».
YCTOMYHMBOCTH 110 JIAIYHOBY pelueHus YpaBHEHUSD» bH «Indpdepenima | AHanmmzupyer
cucteM nudpdepeHIHanbHbIX He ymeer MIPUMEHATH JIbHBIC U IIPUMCHSIET
YpaBHEHHH Pa3IMYHBIMUA METOIAMH. aHaM3upoBa | (u3nuecKue YpaBHEHHSD). ¢busnueckue

Th U 3aKOHBI JIJIst Ipumensier 3aKOHBI ISt
MPUMEHSTh peueHus ¢bmnueckue perIeHust
¢dmnueckue 3a/1a4. 3aKOHBI JIJISt 3a/1a4.
3aKOHBI JUTS He B nonuoi peleHus 3anad.
pereHus Mmepe
3aj1ad. MIPUMEHSIET

¢busnyeckue

3aKOHBI JIJIS

peLeHust

3aj1a4




OITK-1.3 Bnanerb: criOCOOHOCTBIO COEAUHATH ®parmeHTap B nenom B nenom Bnaneer B
TEOPETHYECKHE 3HAHUA C HO BJIaJieeT YCHELIHOE, HO | YCIIEIIHOE, HO TIOJIHOH Mepe
NPAaKTUYECKUMU HAaBBIKAMM IIPH HaBBIKaM H He cozieprkalee METOaMH
pelIeHnH yaeOHO-TPEeHHPOBOYHBIX METOAaMHU CHCTEMAaTHYEC OT/ZIENIbHBIE «duddepenty
3a/1a4 71 BBIPAOOTKH B MOCIETYIOIIEM «duddepen KU poOesI HaJIbHBIX
IIOHUMAaHHS KJIIOYEBBIX ACTIEKTOB U [UAITBHBIX TIPUMEHSET IpPUMEHECHUE YPaBHEHHID».
KOHLENIUHA B 001aCTU UX ypaBHEHUI». | HaBBIKH HaBBIKOB U
CHeLUaTH3aL1H. METOJaMH METOZI0B

«duddepenn «duddepeniua
HaJbHBIX JBHBIX
YpaBHEHU. YpaBHEHUI.

IToxazaTenmu C(i)OpMI/IpOBaHHOCTI/I KOMIICTCHI U

Kputepusmu olLeHuBaHuUs ABIAIOTCA Oajuibl, KOTOPBIE BBICTABJISIIOTCS IpENoJaBaTelieM 3a

BU/JIbI JICATEILHOCTH (OIICHOYHBIE CPEACTBA) [0 UTOTaM M3Yy4YEHUs] MOAYJEH (Ppa3/iesoB TUCHUILIUHBI),
MEPEYUCIICHHBIX B PEHTUHT-TIJIAHE AUCHUILTUHBI (071 9K3aMeHa. TeKyIUi KOHTPOJb — MakcuMmyM 40
0amioB; pyOeXHBIH KOHTPOJIb — MakcuMyM 30 OamioB, MOOIMIPUTENbHBIE OAIIbl — MakcuMyMm 10).
IIxanel OIeHUBAHUA:

(0ns1 5K3aMeHa:

ot 45 10 59 6anmioB — «yI0BIETBOPUTEIHHOY;
ot 60 110 79 6aTIIOB — «XOPOIIOY;

ot 80 0aJUI0B — KOTJIIMYHOY.

4.2. TunoBble KOHTPOJIbHBIC 3a1aHUA WX UHBIC MaTepHaJIbI, HBOﬁXOI[I/IMbIe AJIF OHCHUBAHUA

pe3yJbTaTOB 00yUYeHHsl 0 JUCHUILINHE, COOTHECEHHBIX € YCTAHOBJIEHHbIMHU B
o0pa3oBaTeJbHOM NPOrpaMMe MHANKATOPAMH JOCTHKEeHHUsI KoMIleTeHuni. MeToauyeckue
MAaTepHAaJIbl, ONPeiesIIolue MPoe1ypPhl OlleHUBAHKS Pe3y/JIbTATOB 00y4eHHUs 10

AUCHUIIJIUHE.

Kon u OueHouHbIe
HaHMeHOBaHHe Pe3y1bTaThl 00y4yeHusi MO JUCHMILINHE cpeacTsa
HHHMKATOpa
AOCTHIKeHMS
KOMIIeTeHIIMH
3HaTh: MPUHLUIBI UCIIOIb30BAHUS OCHOBHBIX IIOHATHH
I hepeHIaIbHOr0 YPaBHEHUS U CHCTEMBI KonTponsHast pabora
OIK-1.1 I depeHIanbHbIX YPaBHEHU; OOIIEro peleHus X 4aCTHOTO Nel.
peuenus nupGepeHIanbHOro ypaBHeHHH; 3ataun Koy, Tecr Ne 1.
KpaeBOH 3a7aul; UX KOPPEKTHOM MaTeMaTHYECKOH MMOCTaHOBKHU.
YMeTh: UCTIONB30BaTh MHGOPMAIMOHHBIN MaTeMaTHYSCKUI
anmapaT Ha OCHOBe TG (QepeHIIHaNbHEIX yPaBHEHHI Pa3INIHOTO KonrponbHas pabota
OIK-1.2 Hops/Ka; U MaTeMaTHYecKOi MOCTaHOBKH 3a1ad (pu3HKy; No2.
peLIeHNs KPaeBbIX 3a/1auyl; PELICHHS CUCTEM JIMHEHHBIX Tect Ne 2.
OOBIKHOBEHHBIX AN GepeHINANBHBIX Pa3INYHBIMUA METOAAMH;
HCCIIEIOBAHUSL YCTOWYMBOCTH 110 JIAMYHOBY pellIeHUs: CHCTEM
I QepeHITATBHBIX YPaBHEHHN PA3IHYHEIMH METOIaMH.




OIIK-1.3 Bnazerp: criocoOHOCTBIO COENMHATh TEOPETUYECKUE 3HAHUS C Konrponsnas pabota

MPAaKTHISCKUMU HAaBBIKAMU TIPH PEIICHUH y4eOHO- Ne3
Tect Ne3

TPEHUPOBOYHBIX 33/1a4 /IS BBRIPAOOTKH B TIOCTIEAYIONIEM
DK3aMeH

IIOHHMMAaHMs KIIHOYEBEIX aCIICKTOB U KOHHCHHI/Iﬁ B 00JIaCTH HX
crenuain3anuu.

Texymias, MPOMEXYTOYHAS U UTOTOBAS ATTECTAIUS I O4HOM (HOPMBI 00YUCHHUSI IPOBOIUTCS 1O
MOJYJIbHO-PEUTUHIOBOM cucTEME cOrIAacCHO [1010KEHNI0 O MOYIbHO-PEUTUHIOBOM CUCTEME
00y4YeHMsI U OLIEHKHU YCIIEBAEMOCTHU CTYAEHTOB.

Texkymmii KOHTPOJIb — 3TO KOHTPOJIb HaJl BCEMH BUJIaMU ayJUTOPHOU U BHEAYIUTOPHOU
paboThI CTYJEHTOB 10 JAHHOMY JUCLUIUIMHAPHOMY MOJYJIIO, PE3YJIbTaThl KOTOPOM OLIECHUBAIOTCS 10
pyOEKHOTO KOHTPOJISL.

Texymmii KOHTPOJIb 110 MaTepHUaIy MOAYJIS HPOBOIUTCA B (hOpME KOHTPOJILHOM.

Py0e:xHbIN KOHTPOJIb — IIPOBEPKA NIOJHOTHI 3HAHUN U YMEHUH 110 MaTepUaly MOAYJS B
LIEJIOM.

PyOexHbIil KOHTPOJIb TPOBOAUTCS B OPME TECTOBOTO orpoca. Kaxkplii BOIPOC OIICHUBAETCS
KaK 4acTh OT MaKCUMaJbHOIO Oaiijia, Ha3HAaYeHHOro Ha pyOeKHBIH KOHTPOIIb. Bompockl 0XBaThIBaIOT
MaTepHuall LIeJI0T0 MOAYJSA M TaKyKe BKJIFOYAKOT TEMBI JIEKIIMOHHBIX 3aHATUH U CAMOCTOATEIIBHON
paboThI.

ITo pe3ynbTaTaMm cyMMapHOI'O TEKYILLIETO KOHTPOJIS 110 BCEM BUJIaM yueOHOU 1€ATEIbHOCTU U
PYOEKHOTO KOHTPOJISI BBICTABIISETCS MTPOMEKYTOUHBIH KOHTPOJIb.

HroroBelii KOHTPOIB — POpPMa KOHTPOJIS, TPOBOIMMAs] 110 3aBEPIICHUH U3YUYEHUS
JUCIIUIIMHBL B CEMECTPE.

W TOroBbIi KOHTPOJIb IPOBOJAUTCSA B OPME IK3aMEHa 10 TEOPETUUECKOMY U IPAKTUYECKOMY
MaTepHuaiam.

Texymias, NpoMeXyTO4YHas U HTOrOBas aTTecTalus 1)1 3a04HO0l GpopMbl 00ydeHus
IIPOBOAMTCA B BUJIE IOMAIIHEW KOHTPOJIBHOM M UTOTOBOTO KOHTPOJIS B pOpMeE dK3aMeHa.

SAJAYUN I CAMOCTOSATEJIBHOI'O PEITEHU A
JluddepeHImmanpHEble YpaBHEHUS IIEPBOTO MOPSAKA, O0IIIee PEIIEHE U HauaIbHbIE VCIIOBHU. 3amayda

Komm.
1. ITpoBepbTe, SABIAIOTCA JH PELICHUEM JaHHBIX TU((epeHInaTIbHBIX YpaBHEHHIH
yKa3aHHbIE (PYHKIINU:
1) xy =2y,y =5x%
)y = x2+yry =2
x
2. CocraBbTe nuddepeHnnanbHble ypaBHEHH 3aJaHHBIX CEMEUCTB KPUBBIX:
1)y =Cie2* + Cre™; x2+y2=_C;

I[I/Id)d)CDCHHI/IaHLHBIC YPaBHEHHS C pa3ACIIONIMMUCS ITEpEMEHHBIMH. O THOPOJIHEIE

nuddepeHIaIbHbIE YDABHEHNS.

Haiinure o6mmpe niv yacTHBIE pelIeHusI Ceayromux uddepeHnanbHbIX YpaBHEHHH:

1) (xy2+ x)dx + (y—x2y)dy =0 2)xyy =1—x2% 3) y = —ysinx;



1

4)(x2 — 1)y + 2xy?2 = 0,y(0) = 1; 5) (x + 2y)dx — xdx = 0, 6) y=xty;

x=y

JIuneiinsle quddepeHnaIbHbIE YPABHEHUS IEPBOTO NOpsaka. Y pasHenus bepayiutn. YpaBHeHUs B

OJHBIX auddepermanax.

Haiinure obmue pernenus cienyomux 1uddepeHnaabHbIX YpaBHEHHNA:
1
;

1) xy — 2y = x3cosx; 2)y — iy =2x3;, 3)y + yctgx =

4) xy' +y = y2nx; 5) 2xcos2ydy + (2y — xsin2y)dy = 0;

Z[I/Id)d)eDCHHI/IaJ'IBHBIe YPaBHCHHS BTOPOI'O ITOpsAaKa, UX O6H_[I/Ie PECIICHHUA U HAYaJIbHBIC YCIOBU.

3agaua Koum. [Tormwxkenue nopsaka auddhepeHIMAILHOI0 VPABHEHHUS.

HaiiguTe o0mme win 4acTHBIC pEIICHUS CIeAYIIMUX TuddepeHInaTbHBIX YPAaBHEHHI:
12y +x3=-1;

2)y = sinx + cosx,y(0) =0,y (0) = 1,y(0) = —1;

3)y = Inx.

O6HII/I€ CBCACHUA O JIMHEMHBIX III/Id)d)GDCHIII/IaJIBHI)IX YPAaBHCHUAX BTOPOI'O IIOPAIKA. JInHEHHbBIC

OJHOPOAHBIC IlI/Id)d)GDGHLII/IaJH)HI)Ie YPAaBHCHHUS BTOPOTI'O ITIOPAJAKA C TIOCTOAHHBIMU KOBd)d)I/IIII/IeHTaMI/I.

Haiiznre o0muye win yacTHble permeHus quddepeHaibHbIX YpaBHEHHH 2-T0 HOPSIKa:
1)y” + y'— 2y = 0; 2) y” + 2y' + 5y =0;
Ay — 2y —3y=0;4)y +4y +4y =0,y(0) =2,y(0) = 1.

JIMHelHBIE HEOAHOPOIHEIS I[I/I(bd)eDeHHI/IaJ'IBHBIe YPAaBHCHHA BTOPOI'O MOopsiaaKa ¢ HOCTOAHHBIMU

ko3 duenTamu.

Haiinure oOmme win yacTHbIC perieHus TudHepeHIMATLHBIX YPAaBHEHHH 2-T0 TOPSIKA:
1)y +4y + 5y = x2 +3x — 1, y(0) = 1,¥(0) = 0;

2)y + 3y = xex;

3)y + 2y +y = sinx;

4)y" — 3y + 2y = cosx; y(0) = 0; y'(0) = 1.

CucreMsl IMHEHHBIX TN depeHINATLHBIX VPABHEHUH IEPBOTO MOPSIIKA.

Pemmre cnenyromue cucremsl auddepeHnnanbHbIX YpaBHEHUI:

%‘L=y+52 v +3y+4z=12

* ; 2) {&x ;9(0) = 0,2(0) = 0.
{%+y+%=0 { L-y-z=x 7O ©

X X

[Ipocreiimme quddepeHnnanbable ypaBHEHUS B YaCTHBIX MPou3BOAHBIX. Jnddepeninanbable
YPaBHEHHUS NIEPBOTO MOPAIKA, JIMHEHHBIE OTHOCUTEIBHO YACTHBIX IPOU3BOAHBIX. THUIIBI ypaBHEHUM
BTOPOTO MOPSAKA B YACTHBIX MPOU3BOAHBIX.

1. Haiigure ¢pynkuuio z=z(X,y), yrnoBieTBopstoriyio auddepeHraibHoOMy ypaBHEHHIO



dz
—=1.
dx
2
2 Pemure ypaBHeHI/Ieid_;C = 6y,rae z = z(x,y);
dy

3.Haiiaure oOmuii MHTErpaj ypaBHEHUS:

1) x4+ yd_z= z;  2)(x2+ y?) 4 nyd_Z: 0.
dx dy dx dy

YcrouuBocth 110 JIanyHoBy. ©a30BbIe TPAEKTOPUH.

HccnenoBaTte Ha yCTOMYMBOCTD PELICHUS CIEAYIOIIUX 3a1a4.
a)x' = 4x — t3x,x(0) =0,
b) 2tx = x — x3,x(0) = 0.

I/ICCJ'ICI[OBaTB Ha YCTOﬁQHBOCTB 1 Ha aCUMIITOTHYCCKYTO YCTOﬁqHBOCTB TPUBHUAJIBHOC PCIICHUE
CHUCTEMBI, 06mee PEIICHUC KOTOpOfI HUMECT BU

x = Cysint — Cye7t,
y = C1t4e_t + ZCZ'

Hccnenosath Ha YCTOﬁQHBOCTb TPUBUAJIBHOC PCHICHUC CICAYIOIMINX aABTOHOMHBIX CUCTEM ypaBHCHI/Iﬁl

a)x = ext2y — cos3x,y = V4 + 8x — 2ev,

'

b)x = tg(z —y) + 2%,y =9 + 12x — 3ey,z = —3y;

HOJ'IBSYHCB q)YHKHHCﬁ HHHYHOBa, HCCJICOOBATh HA YCTOI‘/'I‘II/IBOCTL TPHUBHAJIBHBIC PCIICHU S
CICAYIOUX CUCTEM:

a) x =2y3 —x5y = —x — y3+y5,
b) x =y —2x — (1 + t)x3,y = 6x — 4y.
HccnenoBaTh pacnoiokeHue TpaekTopuid Ha (a30BOM TUIOCKOCTH U YCTAaHOBUTH THI TOUKH TTOKOS:

a)x1’ =3x; + 4x,x'2 = 2x1 + x,.

b)x'=2x,x =x +x.
1 1 2 1 2

) x =x —2x ,x =4x —3x .
1 1 22 1 2

CIIMCOK BOITPOCOB.

1. OObikHOBeHHbIC U depeHianbabie ypaBaeHus. Oouue noustus. ( O0iee u yacTHoe

pemenue, 3agavya Ko, reoMeTpuyecKuii CMbICI. )

YpaBHEHHE C pa3ACIAIONIMMUCS IEPEMEHHBIMHU.

3. Omnopoxasblie mudhepeHnaTbHbIe YPaBHEHUS MIEPBOTO MOPSIKA. Y paBHEHUS IIPUBOISIIAECS
K OJTHOPOJHBIM.

4. Jluneiinsle qudepeHnranbHble ypaBHEHUs IEPBOro nopsiika. MeTo1 Bapuaiyu

IIPOU3BOJILHOU IIOCTOSTHHOM.

VYpasuenue bepuymuu. Ilogcranoska bepnyim. YpasHenue Pukkaru.

VYpaBHeHue B moJHBIX auddepeHiuanax. MaTerpupyommi MHOXKHUTEb.

JIuHeitHbIe HOPMUPOBAHHbIE TPOCTPAHCTBA. [[PUHIMIT CKUMAOLITNX OTOOPAKEHHH.

TeopeMa cyliecTBOBaHUS M €AMHCTBEHHOCTH penieHus 3aaaun Koy 11 ypaBHEeHUs IepBOro

MOPSI/IKA, Pa3pEIIEHHOTO0 OTHOCHTEIBHO MPOU3BOIHOM.

N

O No o
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10.
11.

12.
13.
14.
15.
16.
17.

18.
19.

20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.

37.
38.
39.

Mertopa mociaea0BaTeIbHbIX MPUOIKEHUH.

IIponomxenue pemenus 3aaaun Komm.

YpaBHEHUs HE pa3pelieHHbIE OTHOCUTEIBHO MPOU3BOIHOM. 3aaya Komu, Teopema
CyILIECTBOBaHUS U €AMHCTBEHHOCTH pelleHus 3aaaun Kommn.

VYpasuenus Knepo u Jlarpanxa.

Oco0pble penieHusl.

OruOaromasi 0JJHONapaMEeTPUIECKOT0 CEMENCTBA KPUBBIX.

YpasHenus N-ro nopsiaka. O6miee pemenue. 3agada Komu. Teopema cymiecTBoBaHus 1
€MHCTBEHHOCTH pelieHus 3anaun Komm.

HexoTopsie unterpupyemblie TUIbl AuddepeHnanbHbIX YpaBHEHUH N-Tr0 MOpsIKa.
VYpaBHEHUs TOMYCKAIOIME NOHWKEHUS MOPsaKa.

Jluneitnbie nuddepeHnranbHble ypaBHeHUs N-To nopsaka. Teopema cyiecTBOBaHUS U
€IMHCTBEHHOCTH 3a1aun Kowm. JInHeHbI onepaTtop.

Jluneitapie ofHOpOAHbIE MU depeHInanbHbIe ypaBHeHUS. CBOMCTBA PEIICHU.

JInHEHO 3aBUCHMBIE U IMHEWHO HE3aBUCUMEBIE ccTeMbl QyHKIMH. Heobxomumoe ycioBue
3aBHCUMOCTH cucTeMbl pyHKIMi. Onpenenutens Bporckoro.

HeobOxonnMoe u nocTaTtouHoe yciioBUE JIMHEHHON HE3aBUCHMOCTH PELIEHUH JIMHEHHOTO
OJTHOPOAHOTO AU(HEPEHINATHFHOTO YPaBHEHUS.

CtpykTypa 0011ero pemeHus TMHEHHOro OTHOPOAHOT0 YPaBHEHUS N-TO MOPSIIKA.
DyHIaMEHTaAJIbHASI CUCTEMA PELIECHUN.

OmnpeneneHne TMHEHHOTO OHOPOAHOTO MU (PEepEeHITUATEHOTO YPaBHEHHUS 10 €T0
dynnamenTanbHoi cucreme. ®opmyna JlnysBumis- OcTporpaackoro.

Jlunetinbie oHOPOAHBIE MU hepeHIInaIbHBIE YPAaBHEHHS C TOCTOSTHHBIMU KOA( (UITCHTaAMH.
O6mee permenue. Cinydaid MPOCTHIX IEUCTBUTEIBHBIX M KOMIUIEKCHBIX KOPHEH.

Jlunetinbie oqHOPOAHBIE U hepeHIInaIbHBIE YPAaBHEHHS C TOCTOSTHHBIMU KOA( (QUITCHTaMH.
O6mee pemenue. Ciydail KpaTHBIX KOPHEH.

JluneliHbIe HEOTHOPOAHBIE MU P epeHINaTFHBIC YPAaBHEHHS N-TO MOPSAKA C IIEPEMEHHBIMU
koddpunmentamu. CTpyKTypa 00IIEero pemeHusl.

Meroa Bapuanuu nNpou3BOIbHBIX TOCTOSHHBIX OCTOSIHHBIX.

Jluneiinble HeOAHOPOIHBIE (P dEepeHIINATbHBIE YPABHEHUS C TOCTOSIHHBIMU
koa¢p¢punmentamu. [Tonbop yacTHOrO pemeHus o NpaByko YacTh YPaBHEHUS METOA0OM
HEOompeIeIeHHbIX KO (OUITEHTOB.

Kpaessie 3anaun. Oynkius ['punHa. 3anada 0 cCOOCTBEHHBIX 3HAYSHHSIX U COOCTBEHHBIX
byHKIHAX.

Cucremsl nuddepennmanbabx ypaBHeHU. Hopmanbablie cuctemsl. OO1iee perienue. 3agada
Komm. Teopema cyiiecTBOBaHUS U €IMHCTBEHHOCTH.

MeTtobl HHTErpUpOBaHUs cUCTEM TUdepeHINaTbHBIX YpaBHEHUN. MeTo1 UCKITIoueHUs!.
Metoa UHTErpupyeMbIX KOMOUHALIUIA.

Cucremsbl TuHeNHHBIX MU depeHanbHbIX ypaBHeHHd. CBoiicTBa pemenuid. CTpykTypa
o01Iero pemnieHust OAHOPOAHON U HEOJHOPOIHOM CHUCTEMBI.

CucreMbl IMHEWHBIX OJJHOPOIHBIX AU(PEepeHIInaNbHBIX YPAaBHEHUHN C TOCTOSHHBIMU
kod¢ppunmenTamu. MaTpruyHasi 3KCIIOHEHTA.

CucreMbl TUHENHBIX HEOMHOPOAHBIX ypaBHEHUI. MeTol Bapualuy MpOU3BOJIBHBIX
MOCTOSIHHBIX.

HenpepriBHast 3aBUCUMOCTB pELIEHUI OT Ha4yadbHBIX JAHHBIX.

VYeroitunBocTs 110 JIsmyHOBY (ompe/ieneHne YCTOMYMBOCTH U aCUMITTOTHIECKOM
YCTOMUYUBOCTH).

IIpocreiimume Tumnel Toyek nokos. PazoBas MI0cKocTh. Pa30BbIE TPACKTOPHH.
YcroitunBocTh 1o nnepBomMy npudmmkenuio. Teopema JlsmyHoBa.

HccnenoBanue yCTOHYMBOCTH ¢ TOMOIIBIO (pyHKIMH JIsmyHOBa.
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KoHTpo/IbHO-011eHOUHBIEe MATepPUAJIbI.

KonTpoJubnas paGora Nel.

1. Pewwts mudpepennmansuoe ypasuenue. Haiitu o6miee perenue.

xy' -~y =xtg
X

2.  Pemmts nuddepennmanshoe ypasHenue. Haiitn oOwmee peruenue.
X°y' +xy+1=0 |

3. Pemmts nuddepennuansaoe ypapHenue. Haiitu obmiee pemenue.
y+2y=ye

4,  Pemmrs nuddepenunansuoe ypapHenue. Haiitu o6mee penienwe.
Xy'—y'=x

5.  Pemmmts nuddepenumnansnoe ypapHenune. Haiitu obiiee penienue.
2yy'=(¥)"

Kpumepuu oyenox 6 6annax:

Kaocovnii pewennviti nynkm 1-3oyenusaecms 6 2 oanna, 4,5 ¢ 3 o6anna, ne pewennviti 0 6annos,
MaKcumaivbHoe koauvecmaeo oannos - 12.

KonTtpoubsnas paGora Ne2.

1.  Peumrs nud¢epennmansHoe ypaBHeHue. Haiftu oGee pemienue.
y'—4y'+13y =0 .

2. Pemuts nuddepennmansHoe ypaBaenue. Haiitu oOmiee pemeHue.
oy'—6y'+y=0.

3. Pemmts nuddepennnansaoe ypaBaenue. Haiiti obmiee pemienwe.
y'—2y-3y=0.

4.  Pemwuts nudpdepennuansHoe ypaBHenue. Haiitu oOuiee perieHue.

sin X
cos? X

y'+y=

5.  Pemmuts nuddepennunansuoe ypaBHenue. Haiitu obuiee pemienue.
y'—2y'—3y=C0SX .

Kpumepuu oyenox ¢ bannax:
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Kaoicoviti pewennviii nynkm 1-3 oyenueaemcs 6 2 o6anna, 4,5 ¢ 3 d6anna, ne pewennwviti 0 6an108,
MAaKCUMAaibHoe Koauvecmeo 6annog 12.

KonTpoabHas padora Ne 3.

1.  Pemwmrsb cucremMy ypaBHEHHUI:
(% =4x -3y,
Jdt
19
=3X + 4
lot
2. Pemmth cucremy ypaBHEHUN
(% =7X+ 3y,
J'dt
1%
=6X +4
Tt
3. Pemuts 3anauy Komu:

X =X — 4y + 3e?, x(1) = x,,

y =—x+y, y()=yo.
4. HcenenoBars Ha yCTOMYMBOCTD TPUBUAIBHOE PELICHUE aBTOHOMHOM CUCTEMBI YPaBHEHUM:
X'=exty — 1+ 2xy,y = 2sinx + y%
5. HccnenoBaTh pacnoioKeHHE TPACKTOPUi Ha a30BOi MIIOCKOCTH M YCTAHOBHUTD TUIT TOUKH
IIOKOS:
X’=2X-Y, y’=X.

Kpumepuu oyenox ¢ bannax:

Kaoicowviti pewennviii nynkm 1,2 oyenueaemcs 6 3 o6anna, nynkm 3 6 6 6annos, 4,5 ¢ 2 6ania, ve
peuwennvli () 6an108, MakcumanibHoe Koaudecmso 6annos — 16.

TECTOBBIE 3AJAHUSA AJ51 CAMOKOHTPOJISA
TecT py0e:kHOr0 KOHTPOJISI K MoayJIio 1
1. JduddepennmnanbHbIM ypaBHEHUEM Ha3bIBa€TCA YpaBHEHHUE, B KOTOPOE HEU3BeCTHAs (QYHKIUS BXOAUT
1) nox 3HakoM mHTErpana;
2) TOoJ 3HAKOM TIPOM3BOIHOM un auddepenmana;
3) mox 3HaKoM jorapudma;
4) B HesBHOM BHIE;
2. Pemennem auddepeHIHATEHOTO ypaBHERHS T (3.5, ¥™) = Opasppacres
dynkmus YV = Y(Xecn ona
1) ynoBnerBopseT HAaYATBHBIM YCIOBUAM;
2) npa3 nuddepennupyemMa Ha mpoMexyTKe ;
3) MOHOTOHHA Ha MPOMEXYTKe |;
4) obpamiaer NpH MOACTAHOBKE YPaBHEHHUE B TOXK/IECTBO;
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1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)

1)
2)

3)
4)

O6umM uHTErpatoM anddepeHIHaIbHOro ypasHerns b (3,5, . ¥™) = Ogpnsercs cemeiictro
byHKIMA BUIA

o(x,v,cq, ... ,Cp) =0

y = oxc)

@(x,y,¢1,6,) =0

y=r¢c @(x) + ¢

dy
3amauy Komm nst quddepeHnnanbsHOro ypaBHEHUS IEPBOTO TOpsIKa dx N

),

(GopMyIHUPYIOT CIEAYIOIHUM 00pa3oM (YKaKUTe MpaBUIbHBIC BApUAHTHI OTBETA):

Haiitn pewenne y(X) Taxoe, uto Y(Xo/= Yo;

Haiitu pemenne Y(X) Takoe, ato Y(Xo/= Jtxo, Vo).

Haiitu uHTErpaIbHYIO KPUBYIO, IPOXOIUMYIO Yepe3 3aJaHHyI0 TOUKY (Xo, Yo);
Haiftn ceMeifcTBO MHTErpaIbHEIX KPUBHIX Buja v~ P (X ¢ ;

JIstst IpUOITMKEHHOTO TIOCTPOCHHST HHTETPATBHBIX KPHBBIX HCIOJIB3YETCS METOJT
1) uzotepm;

2) Diinepa;

3) HeomnpeaeIeHHBIX KO3 PHIIMCHTOB,;

4) U30KIIHH;

VYpaBHeHHE ceMeiicTBa H30KIUH 11 T (HEepeHITHaTFHOTO YpaBHEHUS dx < MMeeT BUI:

v =kx

Bri6pats pemenne auddepeHHaIbHOr0 ypaBHEeHUS (x+1)dy + xydx=0 cpenu
TPEIOKCHHBIX ()YHKIIHIA:

y=(x+1)e™

y=(x+1)e*

y=(x—1)e”

y=(x—-1)e™

YpaBHeHI/ISIMI/I C pa3I[eJI$IIOH1HMI/IC$[ HepeMeHHHMI/I SABIIAKOTCA ypaBHeHI/Iﬂ BHUgA.:

f(y)dy = g(x)dx

v = f(xy)

Y = F(2)

v =g®)p0®»)

OI[HOpOI[HBIM L[I/I(I)(I)epeHuHaHLHLIM YpaBHCHHUEM IICPBOTO IMMOPAJAKA HA3BIBACTCA YPABHCHUEC BUIa
)y =f(xy)

2)f(x)dx = g(y)dy

g ay’ +by+c=0

4)3"!:1’0(5)

10. K ogHOpOIHBIM M QepeHIIHaTbHBIM YPAaBHEHUSIM MOXHO TIPUBECTH YPaBHEHUS BHIA



1Y = f(x,y) , ecmn f(kx,ky) = f(x,y)

2)y' = f(ax + bx + ¢). rae a, b, ¢ — NOCTOAHHBIE THCTA

3) P(x,y)dy + Q(x,y)dx =0, ecmut P(kx,ky) = k" P(x,y). Q(kx, ky) = k™ Q(x,v)
4) v +px)=f(x)y*.tmea=0;1

Kpumepuu oyenok 6 b6annax:
Kaoicowiii sonpoc — 1 b6ann

Tect py0e:KHOT0 KOHTPOJISI K MOAYJIIO 2

. VKa3aTh BepHYIO 3aMeHy Ui pelleHns ypapaenns ¥ — YV "V T )

1) ¥ = p(x),y" = p'(x)
2 ¥ =p().y =p, - p(y)

l}."

-
F

3) X
nyp=y-y

5)BepHBIii OTBET OTCYTCTBYET
2. YKa3aTh ypaBHEHHsI, IOIyCKAIOIINE TOHKEHHE IMOPSIIKa:

1) y' = 355+ 5

2) ¥ =2x+y

3) ¥ =3y +2y=¢
5 ¥ =y

5) V'+3y' =2

6 V- tgx=y-()’
3. Vpasuenne 23”'
) ¥'=p).y" =p'(x)
¥ =p1)y =p, Pl)

p= )
3) X
4) BepHBIil OTBET OTCYTCTBYET
5 p=0"

4. YCTaHOBUTH COOTBETCTBHE MEX Ty TH(pPepeHInanbHbIM YpaBHEHHEM 2-TO MOPSIKa ¥ THIIOM
T depeHMaIbHOr0 YpaBHEH!s, MOJYYEHHOT0 MOCIIe MOHMKEHUS OpsIKa:
r r r

e ¥ v ¥ 1 C pa3gensronuMy IepeMEHHLIMA
l}_., — . ]I]_ e + ..-' p p
X X X
2 y'+y'-tgx=sin2x 2 OIHOPOMIHOIA
3. yy"+()Y =0 3  nuHeitHOE
4 4 VYpasuenue bepuymm
5 VYpaBHeHue B moIHBIX auddepeHmanax
6. VYkasarb oOluee pelieHHe ypaBHEHUS 2y-y =1+(¥)".

=) CBOJUTCS K AU PepeHInanbHOMy YpaBHEHHIO 1-T0 nmopsiika 3aMeHOM:

15



1) 4Cy =4-(Cx + Cy)’

2) Cy=4+(Cx+ Czjz

3) 40y =4+ (Cx+C)°

4) BepHBIil OTBET OTCYTCTBYET

5) Cy=4-(Cx+ Crzjz

6. Ykazate nuHelnble qudQepeHnnaibable ypaBHeHHUS:
1) V' +2y +3y=4x

) V- ¥'=()
3) 2y (¥) +3y"=0

-
F

4 XYy +2xy +y=0
5) }.' =0 }.'
7. JInst HuKenpuBeIEHHBIX CUCTEM QYHKUUN yKa3aTh MOPSAIOK yBEIUUEHUS 3HAUCHUS

A= W[}’lr}"z ]:

COOTBCTCTBYIOLICTO OMPCACIUTECIIA BpOHCKOFO
1 ¥, =cosx,y, =sinx

2 ¥V, =CO0sx,y, =sinx

3 ¥, =2cosx,y, =2sinx

4 V=2y,=x-2

8. Cpenu npuBeIeHHBIX CHCTEM yKa3aTh 3anavy Komu:

1 ' =5y +4y=0
¥(0)=1

2 ' -5y +4y=0
¥(0)=y'(0)=1

3 ' -5y +4y=0
»(0)=1,y(1)=-1

4 y"-5y"+4y'=0
¥0)=1

5 BEPHBII OTBET OTCYTCTBYET

9. lano muddepeHImaIbHOEe YpaBHEHHE TPETHETO MOPSIKa

9ym - y' = 0 . KopHsAMH €ro XapakTEepUCTUYECKOTO ypaBHEHUS SIBIISIOTCA .. .

VYKaxure OTBETHI:

M=

A=

3=

10.ITo MeToxy Bapuaiy MPOU3BOJIBHBIX IOCTOSHHBIX YaCTHOE PEIIEHUE HEOITHOPOTHOTO YPaBHEHHUS
y" 4+ 25y = tg5x cleayeT HCKATh B BUIE ...

Kpumepuu oyenox 6 bannax:
Kaoicowiii eonpoc — 1 bann
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1.

1)
2)
3)
4)

1)
2)
3)
4)

7.
8.
9.

Tect py0e:KHOT0 KOHTPOJISI K MOAYJIIO 3

dyHIaMeHTaIbHOM crcTeMe pereHuit {1, x, X2} coorBeTcTBYeT MudhepeHInATLHOE YPaBHEHHUE:

Ly =0;

2y =3y +2y+y=0;

3)y =3y +3y +y=0;

4y +y +y =0

5) npyroii oTBer

2. O0miee penrenre cucteMsl U hepeHInaIbHBIX YPaBHEHUH UMEET BU:
x = —5x — 6y,
y =8x +9y

1)y = Ciex + Cye35

2)y = Ciet + Cye3t

3)x = —C,et —3C,e3ty = Ciet + 4C,e34

4)x = Ciet + Cye3t;y = Czet + Chedt

3. OnpenenuTh yCTONYUBOCTD HYJIEBOTO PEIICHUS CICIYIOMICH CHCTEMBbI

x =x3— y,

y =x+y3

4. UccnenoBath ocoOyto Touky x = 0,y = 0 cucremsl

x =2x,y =x+Yy

V3en

Cenno

dokyc

Hentp

5. UccnenoBaTh 0c00YI0 TOUKY ypaBHEHUS

dx = x — 2y, d_y=4x—3y;

dt dt

V3en

Cemno

dokyc

Hentp

6. ChopmynupoBaTh Teopemy 00 00IeM pereHNH TMHEHHON 0OTHOPOIHON CUCTEMBI
Uro Ha3bIBaeTCs OOIKMM pelIeHHueM JIMHEHHOTO0 HEOAHOPOJHOTO YpaBHEHUSI?
CdopmynupoBaTh OCHOBHBIE CBOICTBA JeTepMUHaHTa BpoHckoro.

Hats onipeenenne GyHIaMEHTAIBHOW MaTpPHIIHI.
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10. Hamucats yHIaMEHTAIbHYIO MATPHUIY IS CHCTEMBL X =y, y = 0.

Kpumepuu oyenok 6 6annax:
Kaoicowiii sonpoc — 1 bann

3K3AMEHAILIMOHHBIE BUJIETHI
(ounast popma 0OydeHHS)
CrpyKkTypa SK3aMEHAI[IOHHOTO OHJjIeTa:
1-8 Bompocsl rectoBbie (0-0,5 Gana kaxapiii), 9-13 npaktudeckue (0-4 6amia kaxsiii), 14-16
teopernueckue (0-2 Gama Kakapii).

OO6pa3zelr PK3aMEHaIIMOHHOTO OHJIeTa:

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE
YUYPEXJEHUE BBICHIEI'O OBPA3OBAHUA
«BAIIKUPCKUI T'OCYJAPCTBEHHBI YHUBEPCUTET»
OUBMKO-TEXHUYECKU MHCTUTYT

KA®EIPA TU®DOEPEHIIUAJIBHBIX YPABHEHUI

JK3aMeHAlMOHHBIH Omiaer Nel
no kypcey «duggepenyuansuvie ypasnenus

Onpenenenne nudGepeHIaTbPHOTO ypaBHEHHS, OOIIETO M YaCTHOTO PEIICHHUS.

2. YpaBHEHHE CEMEHCTBA H30KIMH UL AU EPCHIMATBHOIO YPABHCHUS gy Jdx = y/x WMECT BHIL: 1)y =kx,

2) xX*+y*=kk=>0,3) y=kx+b,4)y=kx.

3. Onpeienuth TUIIBL Jr PepeHIHaTbHBIX YPABHEHHI U IPUBECTH COOTBETCTBYIOIIME ONPEICIICHHS
1)3xy' =2y =x/y?, 2) xy'=\y?—x%,3) 4) Xy'+y=InX,5) y* +xy'=xyy’, 6)
(2 - xcosy)dx+(2+xsiny)dy =0,7) ¥y =xy'—x*y".

4. Yka3aTb BSpHYIO 3aMCHY JJIS1 PCIICHUS ypaBHEHHS X =Y'’' +1

' ' ' ' ' ’ = y — v

D) Y=p(x),y'=p(x).2 Y=p(y).y'=p,p(y).3) p—;"‘) pP=y"

5. Yka3aTb ypaBHEHHUS], IONTyCKAIOIINE TTOHMKEHUE TIOPSAIKa:
) y'-1=2x,2) y'=tg(2x+1),3) xy'-2y'=0,4) y'= y(y')2 ,5) y' -3y’ +2y=¢",6)

y'tgx=y(y).

6. YpaBHenne yy'= (y')2 cBOAUTCS K MU depeHIInaIbHOMY ypaBHEHHIO 1-ro mopsiaka 3ameHo: 1)

’ ! ! ’ ! f— y /

Y=p().y'=p(x).2) ¥=p(¥).y'=p\p(¥),3) P=— 49 y=(y)"

7. Yka3ars JIMHelHbIe TudepeHranbHble YPaBHCHUS:

1) y?+2y +3y =4x2) 2xy' =Y 3) 2x(y’)3 +y'=04) X2y'+2xy'+y=05) y'=9y,
6) 4y'—4y'+y =0

8. Cpenu maHHBIX CHCTEM yKa3aTh 3a)1a11y Komm

ORET  athis bodirts e b
) | 2) | 3) L 4) | 5)
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0. OnpenenuTs BUJ YaCTHOTO PELLIECHNS L[y =f (x):
f(x)=2X+x4 =1,4 =1,2) f(x)=sin2x+cosx, 4 =0,4 =1,3) f(x)=xe,1 =1,4 =3.
1 2 1 2 1 2

0. ITo MeToay BapHanyy MPOU3BOJIBHBIX TTOCTOSHHBIX 00IIee pellicHHEe HEOAHOPOIHOTO YPaBHEHHUS
y''+ 25y =tg5x cienyeT UCKaTh B BUJE ...
1. O6mee pemenne cuctemsl (G GepeHITNATBHBIX YPaBHEHUH HMEEeT BUI:

, p) Dx=Ce' +Ce’

X' =-5x -6y, .y Dx=Ce+Ce 5) Dx=-Ce' -3Ce"
y' =8x +9y. 2)y=Cg' +C " 2 y=Cg' +4C.e" 2y=Cge' +Ce”

2. OmpeeuTh yCTOHYMBOCTh HY/ICBOTO PEIICHUs CIeyommeii cucteMsl X' =SiNX+ Y,y = X+ y°

13. ccnenoBats ocobyro Touky X =0,y =0 cucremsr X' = 2X, Yy’ = X+ Yy Ha ycroituuBocTs ( y3ei, ceo,

thoxyc, IeHTp).
14. Chopmynuposats Teopemy 06 obiem pernernu JIOAY (unu as1st cuctem).

15. Yto Ha3bIBACTCS OOIIMM PEIICHHEM JINHEHHOTO HEOIHOPOIAHOTO YPaBHCHHS?
. . 2
16. DyHIaMEHTATBHOM CHCTEME PEIICHHIA {1, X, X } COOTBETCTBYET MU PEPEHIMATBHOE YpaBHEHHE:

)y"=02 y'-3y'+2y'+y=0,3) y'-3y'+3y'+y=0,4) y'+y'+y =0

iy
3as. kadeapoii FOmarymos M.T". / fﬁ?ﬁ{’r‘x o

Kpumepuu ouenok 6 6annax
1-8 sonpocwr mecmosoie (0-0,5 6anna kasxcowtir), 9-13 npakmuueckue (0-4 6anna kxaxcowiii), 14-16

meopemuueckue (0-2 6anna kaxcowlil).

10-14 6annos — «ydosremsopumenbHo»
15-19 6annoe — «xopowio»

20-30 6annos — «omauuHoy»

Kpumepuu ouyenku umoz06020 konmpo.is

[TepeBox omenkn wu3 100-OammpbHOW B  UYETHIPEXOAUTBHYIO TPOM3BOIUTCS CIIEAYIOIINM
oOpa3zom:
- otnuHO — oT 80 10 110 GannoB (Bkmtoyas 10 moompuTenbHbIX 6aJIOB);
- xopomo — ot 60 10 79 6amos;
- YIIOBJIETBOPHUTEIHHO — OT 45 10 59 Garios;
- HEYIOBJIETBOPUTENILHO — MeHee 45 OaioB.

06mue Kpumepuu OueHKu umao2o6020 KOHmpoJia

CryneHT nonyyaet 6aJuIbl 3a 9K3aMeH COTJIacHO OanbHO-PEHTUHTOBOM cucteme. IToroBsiit
KOHTPOJIb OI[CHUBACTCS MaKCUMaJIbHO B 30 OaJIJIOB, €CITH CTYJICHT OTBEYaeT MpaBMILHO Ha 16 u3 16
NPETO’KEHHBIX BOITPOCOB.

YcTaHaBiaMBaeTCs CIeayomas Tpaiays IepeBo/ia OIeHKH U3 MHOTO0AJUTEHOM B
YeThIPEeXOAITBHYIO:

OK3aMEHBI:

e otiauuHOo — oT 80 10 110 6amnoB (Bkiovas 10 moompuTeabHBIX OAIOB),
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e xopomo — ot 60 7o 79 6amnos,

®  YIOBJIETBOPUTEIBHO — OT 45 10 59 Ganos,

® HEYJOBJETBOPHUTEIBLHO — MeHee 45 OaioB.

B ciyuae, ecnu cTyIeHT caaeT Kakoe-1u00 U3 KOHTPOJIBHBIX MEPOTPUSTHIA TO3KE
YCTAHOBJICHHOT'O CPOKA, MPETIOIaBaATENb MOXKET CHU3UTh MAKCUMAJIbHO BO3MOKHOE KOJIMYECTBO
0aJuTOB 3a TAaHHBIN BT KOHTPOJIS Ha 5% 32 KOKAYI0 HEIEN0 MPOCPOUKH.

[TocemneHne TEKIMOHHBIX U MTPAKTUYECKUX (CEMUHAPCKUX, Ta00PaTOPHBIX ) 3aHATHI
olleHUBaeTcs B cyMMax 10 6 u 10 6amioB coOTBETCTBEHHO, OIHAKO 3TU OaJlIbl SABISAIOTCA IITPAdHBIMU
¥ BBIYMTAIOTCS MPENOaBaTeieM U3 HaOpaHHbIX CTYJeHTaMU 0aJuIOB B XOJI¢ TEKYLIETO0 U pyOeKHOTO
KOHTpOJIA 10 CIIEAYIOLIEH CXeMe:

— 32 MPOITYCKU JICKITMOHHBIX 3aHATUI

3a 25 % nporyckoB BeruuTaercs 1 6amn

3a 50 % mpormyckoB BeuuTacTcs 4 6amia

3a 75 % mpoIycKoB BeIMUTaETCs 6 6amion

3a 100 % mpoIryCKOB — CTYACHT HE JOIMYCKACTCS IO UTOTOBBIX MCITBITAHHM

— 32 IIPOITYCKU MPAKTHUECKUX (CEMUHAPCKUX, JIAOOPATOPHBIX ) 3aHATUN

3a 20 % mpomnyckoB BeluuTaercs 2 Oasia

3a 40 % TpPOMYCKOB BBIYHMTACTCS 5 0AIIOB

3a 50 % TpPOIYCKOB BhIYMTACTCS 7 0OAUIOB

3a 75 % mpomnyckoB BeruuTaercs 10 6annos

6ostee 75 % MpoIycKOB — CTYJCHT HE IOMYCKAETCS 10 UTOTOBBIX HCIIBITAHUI.

CryneHt, HaOpaBIIHii 110 UTOTAM TEKYIETO M PYOSKHOT'O KOHTPOJIS MeHee 35 BO3MOXKHBIX
0aJJI0B MJIM MPOMyCTUBIINI Oosiee 75 % npakTU4ecKuX (CEeMHUHAPCKUX, TAOOPATOPHBIX) 3aHATUH, 10
9K3aMeHa 10 JaHHOM TUCHUIUIMHE He JIOIycKaeTcs. B aToM citydae, oH u3y4aeT HEOCBOSHHBIE UM
TEMBI, BBITIOIHSIET COOTBETCTBYIOIIHNE 33JJaHHS HA IJIATHOM OCHOBE B CPOKH, YCTAHOBJICHHBIC
JIeKaHATOM JUTS IMKBHUIAIINY 3a]I0JDKEHHOCTEH. bauibl, moirydeHHbIe TaKUM 00pa3oM, TPHOaBISIOTCS
K KOJIMYECTBY OaiyioB, HAOpaHHBIX CTYJIEHTOM B CEMECTpE.

4.3. PelTHHr—IJIaH JUCHUILIMHBI

JluddepeHmmaapHoe YpaBHEHNE

(HazsaHue OUCYUNTUHBL CONACHO paboyemy y4eOHOMY NIaHy)

HamnpaBienue noarotoku [11.03.04] Dnexmponuxa u nanolieKmponuka
Kypc ___ 2 , cemecTp 3

Buibr yaeOHoi Bamn3za Yucno samanuii | bamisr
JICATEJIbHOCTH KOHKPETHOE 3a CEMECTp MuHuMaIbHbIH MaxkcuManbHBIN
CTYJIEHTOB 3aJlaHue

Moayas 1. Iu¢depenunaibubie ypapHeHus 1-ro nopsaaka

Texymmii KOHTPOJIb 0 12
Kontponbnas pabora 1)0-2 5 0 12
Nel 2)0-2

3)0-2

4)0-3

5)0-3
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PyGe:xHBIIi KOHTPOJIb 0 10
Tecr Nel | 0-1 | 10 0 10
Monayas 2. Aupdepenunaibubie ypaBHEHHs] BHICIIHX MOPS/IKOB
Texymmii KOHTPOJIb 0 12
Konrposnsnas padora 1)0-2 5 0 12
Ne2 2)0-2

3)0-2

4)0-3

5)0-3
Py0e:kHbIii KOHTPOJID 0 10
Tect Ne2 | 0-1 | 10 0 10
Monayas 3. Cucremsl quddepeHunanbHbIX ypaBHeHH . Y CTOHYHBOCTD
Texkymmii KOHTPOJIBH 0 16
KontposnbHas padoTa 1)0-3 5 0 16
Ne3 2)0-3

3)0-6

4)0-2

5)0-2
Py0e:kHbIii KOHTPOJIB 0 10
Tect Ne3 1 10 0 10

ITocemaemocTn
[pomyckn -6 0
JICKIIMOHHBIX
3aHATHN
[pomyckn -10 0
MPAKTHYECKUX
3aHATHN
HoompurenbHbie daLIbI
1. CoeBpemMeHHOE 0 10
BBIITOJTHEHHE
3aJJaHUM U aKTUBHAs
paboTta y TOCKH.
HToroBpiii KOHTPOJIbL

DK3aMeH | 35 | 110

5.Y4eOHO-MeTOAUYEeCKOE U MHPOPMAIIMOHHOE O0ecTevyeHne TUCIMITTHHBI
5.1. IlepeyeHb OCHOBHOM U JONOJHUTEIbHONI y4eOHOMH JTUTEpPaTYPhbl, HEO0OX0AUMOT
JJISI OCBOCHHUS TUCIIUIIIMHBI

B 6ubnmoreke bamkupckoro rocy1apcTBEHHOTO YHUBEPCUTETa UMEIOTCS B
HaJIMYUU CICAYIOIUE U3TaHUs:

OcHoBHas JuTeparTypa:

1. Omarynos, M.[. OGblkHOBEHHblIE AuddepeHUManbHble YpaBHEHUST @ Teopus W
npunoxeHusa [OnekTpoHHbin pecypc] / M.I. KOmarynos. — Mockea; Wxesck: HUL|
"PerynsipHas n xaoTudeckas guHamuka", 2008. — OnNeKTpoH. Bepcust ned. nybnvkaumn.
—  [Hoctyn BO3MOXEH  4yepe3  ONeKTpoHHyr  6ubnmoteky  bawly. —
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N

<URL:https://elib.bashedu.ru/dl/read/Yumaqgulov Obeknoven.differ.uravneniya Uchebnik
2008.pdf

. TpeHornH, B.A. OObikHOBEHHble AnddepeHUmanbHble ypaBHEHUS . Y4eOHUK /

B.A. TpeHoruH. - Mockea : dunamatnut, 2009. - 312 c. - ISBN 978-5-9221-1063-1 ; To xe
[OnekTpoHHbIN pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=82614

. Anbcronby, J1.3. OuddepeHumnanbHble ypaBHEHUA W BapuauMOHHOE ucducneHue /

J1.3. Onbecronby. - 6.M. : 6.M., 6.r.. - 425 c. ; To Xe [ONeKkTpoHHbIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=455165

. Eropos, A.WN. Knaccudukaums peweHnin 0b6blIKHOBEHHbLIX AnddepeHuUmanbHbIX YpaBHEHNI

nepsoro nopsiaka / A.. Eropos. - Mockea : ®usmartnur, 2013. - 108 c. : un. - bubnuorp.:
c. 105. - ISBN 978-5-9221-1489-9 ; To e [ONeKTpOHHbIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=275303

JlonoJHUTEIbHAS JIUTEPATypa:

. PoibakoB, K.A. OObikHOBeHHbIe auddepeHimanbibie ypaBHeHus: [Ipaktuueckuii

Kypc : yueonoe nocodbue/ K.A. Peibakos, A.C. AkumoBa, A.B. IlanTenees. - MockBa
: Jloroc, 2010. - 384 c. - (HoBas yHuBepcuterckas Oubiauoreka). - ISBN 978-5-
98704-465-0 ; To xKe [ DneKTpOHHBIIHI pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=84753

. l'aitnomax O.I'., CynranaeB S.T. [luddepenuuansasie ypaBHenus. : Kypc nexuuii

/PUO bamikupckoro yu-ta. — ¥Yda, 2002.-121c. — a6.2. 803k3.

. ®umunnoB A.®. COopHuk 3amad 1o Jaud@epeHIraTbHBIM ypaBHEHUSIM. M.;

Wxerck: Uzn-Bo PX]I, 2000. — a62., 35 k3.

. EropoB, A.M. Teopema Komm u ocoOble perieaus AudQGepeHIHaIbHbIX YpaBHCHUH /

A.W. EropoB. - Mocksa : ®usmariaut, 2008. - 254 c. - ISBN 978-5-9221-0942-0 ; To xe
[Onektponnblii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=68444

5.2. Ilepeuenn pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«/HTEepHeT» M MPOrpaMMHOI0 0o0ecnevYeHusi, He00X0AUMBbIX JJIs1 0CBOCHUS
AUCHHUILINHBI

. «OnekrponHas oudmoreka baml Y http://www.bashlib.ru/echitzal/
. DBC «YHuBepcuteTckas Ondauorexa oraita» http://www.bashlib.ru/echitzal/
. OBC «JIAHb» http://www.bashlib.ru/echitzal/

6. MaTepuajibHO-TeXHHYecKast 6a3a, He0OX0AUMasi 1JIsl OCYIEeCTBIEHHSA
00pa30BaTeIbLHOIO MpoIecca Mo TUCIUNTHHE

Z[J'IH MNpOBCACHUA JICKOHUOHHBIX U IMPAKTHYCCKUX 3aHATUH HCIIOJIB3YCTCA ay,[[HTopHBIﬁ q)OHI[

Q)HSHKO-TGXHH‘—ICCKOFO HWHCTUTYTA.
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HaumenoBanue

CIIEIUATTU3UPOBAHHBIX Bun 3andaruit HanmenoBanne o0opymoBaHws, IPOTPaMMHOTO
ayJITOPHi, KAOMHETOB, obecrieueHns
nmaboparopuit
1 2 3
Bonbmas puznyeckas Jlexuun Hocka, KoMIbIOTEP, MYJIBTUMEAUINHBIN POEKTOP,
ayauropus 02 9KpaH

HpOl"paMMHOC obecrieueHue:

1. Windows 8 Russian. Windows Professional 8
Russian Upgrade. JTunienzust OLP NL Academic
Edition, 6eccpounas. JoroBop Ne 104 ot
17.06.2013 r.

2. Microsoft Office Standard 2013 Russian.
JIunensust OLP NL Academic Edition, 6eccpounast.
Horosop Ne 114 o1 12.11.2014 1.

yuebnasa ayoumopus 01a IIpakTnueckue 3apaTHs | J[ocKa, MeJ, COOPHUKH 3a/1a4, KAIBKYJISTOP
npoeedenun 3aHAMUI
CeMUHAPCKO20 MUna:
aymutopun Ne 322 umu Ne
324 wnm Ne 318 (pusmar

KOpIyC)

YUuranbHbIA 3a1 Nel | CamocrosTenbHast Hayunsiii n yueOHbIN (OHJI, Hay4dHAs TEPUOINKA,
(rnaBHBIN KOpHyC, 1 3TaXK) pabora MK (monob6mox) - 3 wr, Wi-Fi mocrym mms
MOOWJIBHBIX YCTPOWCTB, HEOTPAHUYECHHBIN TOCTYIT K
OBC u B/I; komu4ecTBO MOCag0uHbIX MecT — /6.

Uwnransabiid 3a1 Ne2 (kopmyc | CamocTosiTensHast Hayunsiii u yueOHbIH GOHI, Hay4dHAs TEPUOIUKA,
¢u3mara, 2 3Tax) pabora Wi-Fi  jmoctym  misi  MOOWIBHBIX — YCTPOMCTB,
HeorpannueHHbI foctyn k ObC u BJI; konndectBo
rocagouHsix Mect — 50.

UYuraneHeiii 3251 Ned (kopryc | CamocrosiTenpHas Hayunblif u y4ueOHbIl QoHH, HaydHas NEPUOIMKA,
ounodaxka, 4 3Tax) pabora HeorpannueHHbI foctyn k ObC u BJI; konndectBo

ocago4HbIX MecT — 60.
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Ipunoosicenue Ne 1

®I'BOY BO «BAILIKMPCKUI IT'OCYJIAPCTBEHHBI YHUBEPCUTET»
®U3UKO-TEXHUYECKHUM MHCTUTYT

COIEP)XAHUE PABOYEN ITPOI' PAMMBI

JHUCLMITIIMHBI ﬂuQQe@zeHuuaﬂbuble ypaerenua Ha 2 CEMECTpP

Ouynag

dhopma 0OyueHust

Ob6bem
Bup padorsi
AUCHUTIIMHBI

O6rmas TpynoemMkocTh auciuminabl (3ET / yacoB) 3/108
VY4yeOHBIX 4YacoB  HAa  KOHTAaKTHYIO  paboTy ¢

MperoaBaTesieM: 492
JIEKIIAI 16
MPAKTUYECKUX/ CEMMHAPCKUX 32
71a00paTOPHBIX
Jpyrux (TpynmnoBasi, HHIUBUAYallbHasi KOHCYIbTALUs U

WHBIC BHUJIBI YY€OHOU NESTENHFHOCTH, MPEIyCMaTPHUBAIOIINE

paboty obyuaronuxcs ¢ npenoaaBatesneM)(DKP) 1,2
VYueOHBIX 4YacoB Ha  CaMOCTOSTEIbHYIO  paboTy

obyuatomuxcs (CP) 15
Y4eOHbIx 4acoB Ha MTOATOTOBKY K

sK3aMeHy/3a4yeTy/mudpepeHIpoBaHHOMY 3a4eTy

(KonTposnb) 43,8

dopma KOHTPOJIS:
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9K3aMCH

2

cemecTp
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®dopma n3ydenus | OCHOBHas u
MaTepHUasoB: JIEKIINH, | JOIIOJIHUTEIIbHAS dopma
3ananus 1o
IIPAKTUYECKUE 3aHSTHS, | IXTEPATYPA, TEKYILEro
CaMOCTOSITEIIBHO
No - CEMUHAPCKHE 3aHATHAL, | pEKOMEHAyeMas | AGore | KOHTPOILA
L, | - oM H COACpARanme nabopaTtopHbie paboThL | cTyIeHTaM p YCIIEBAEMOCT
ctynentoB (CPC)
camocrosTenpHas paboTa u| (HOMepa u3 u
TPYAOEMKOCTh (B yacax) CITUCKA)
JIK [IIP/CEM [JIP |CP
1 2 3 4 5 6 7 8 9
Mopnyas 1. Indpepenunaibubie ypaBHeHus 1-ro nopsigka
Juddepenumaibubie ypaBHeHus 1-ro mopsiaka. } 4 8 16 1,45 mon.
[onstre nuddepeHnmans-HOro ypaBHEHUs: T0Jie HAalpaBICHHH, pelieHure 3a1aq Bemmonuenne
PEIICHHUS; UHTETPaJIbHBIE KPUBBIC, BEKTOPHOE T0J1e; (Da3oBbIe 34 [5] Nel-6, No 15, Nel6 |aymuropHbix n
kpusbie. Jluddepenimansasie ypaBHeHus 1-ro mopsaka: 1) (a 6). Ne 17-20, Ne30, ﬂOMamIva
YpPaBHEHHS C Pa3ICIIONIMMICS TIEPEMEHHBIMH, 3a/[aHHH,
1 |2) ogHOpOAHBIC ypaBHEHHUS, 3 )IHHEHHOE ypaBHEHHE, 4) No 33, Ne36, Ne 36, Ne |ompocel Ha
ypaBHeHue bepuymn, Pukkary, 5) ypaBHEHHE B ITOTHBIX 3QHATHSAX,
37-45;
middepennmanax. Kontp Nel
Tect Nel
Mopnyas 2. InpdepeHnuaibHbie ypABHEHHUs BbICIINMX NOPS/IKOB
JuddepeHunanbuble ypaBHeHHs BHICHIMX MOPSI/IKOB: 4 8 16 1,45 pon, |PeueHue saad BbinosHeHne
1) ypaBHEHUs, TOMyCKaOIIIE TIOHMKEHUE TIOPSIIKa; [5] Ned25,  Ne426,|ayIMTOPHBIX U
o |2) IMHEHHbIC ypAaBHEHMS JIOOOTO HOPS/IKa; 3,4 Nod27. Ned28. Nod29.|AOMALIHUX
'53 ;pae‘“"e 31§ﬂaq“§ Ned55, Ne4s56, Ned57, f)?i)ﬂci?ﬂ X
YHICLIH & para, Ned58, Ned63, Nedod,|*'P
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5) Teopema CyLIeCTBOBaHHS U €AMHCTBEHHOCTH PEILEHUS 3a]auu Ne465, Ne 466, Ne 477, | sansTusix,
Komwy; No481, Ne482, No 483, | Konrponbhas
6) MHTEpBAJI CYIIECTBOBAHMUS PEIICHHS JIMHEHHOTO YpaBHEHHUS, Ne241, Ne242, No243, | Pabora Ne2
7) dbyHmameHTambHAs CHCTEMA PELICHUIA; Ne244, No245, No246, Tect No2
8) ompenenurens Bporckoro; N5 1. Ned52. NedS3
9) nuHeHHbIe OJHOPOIHBIC YPABHCHHS C TIOCTOSIHHBIMU 8o5 %, NoLo2, Jasd3,
Kod(bUIHeHTAMH, Ne254, No255, Ne267,
10) o61mee penenne TMHEHHOTO HEOAHOPOAHOTO yPABHEHMS, Ne268, Ne287,
11) Meros Bapuanuu MPOU3BOJIBHBIX MOCTOSHHBIX; PelweHve 3agav
12) nuHeiHbIe ypaBHEHHS C TOCTOSIHHBIME KO3 HUIIMEHTaMH U Ne501, Ne502
HEOHOPOAHOCTSIMU CHELHATBLHOTO BUAA.

NeST1, Ne512, Ne513,

No514, Ne515, NeS16,

No549, Ne550, NoS51,

No552, Ne 575, No576,

Ne577, Ne578, Ne 582,

Ne 583, Ne 584.

Monayasb 3. Cucremsl 1uddepeHiinaabHbIX ypaBHEeHH. Y CTOHYUBOCTD.

CucTemMbl 00bIKHOBEHHBIX TH(depeHInaTbHbIX YypaBHeHud © | 4 8 16 Pemenne 3anay: BeimonHenue
1) HOpMaJIbHBIC CHCTEMBI; 145 pnon ayIUTOPHBIX U
2) aBTOHOMHBIE CUCTEMBI; o A [5] Ne786, Ne787, JIOMAITHAX
3) MeTO/ HCKITFOUCHHS, 3,4 Ne788, Ne789, Ne789, 3a/1aHuii,
4) nepBbIe HHTETPAJIbI; OMPOCHI HA
5) ¢pynmaMeHTaIBHAS CHCTEMA PEIIECHHMI; Ne790, Ne802, Ne803, |3ausatusx,
6) ompenenurens BpoHckoro; KouTponbhas
7) dopmyna Octporpaackoro — JInyBuIs; Ne826, Ne828, Ne 829, pabora Ne3,

8) nuHeiHbIE CUCTEMBI C TOCTOSIHHBIME KO3 DHIIHEHTaMY;
9) ob1iee pereHne THHEHHOW HEOAHOPOAHON CHCTEMBI

Ne830, Ne846, NeB47,
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YPaBHEHU;
10) meTo BapualMi IPOU3BOJIBHBIX MOCTOSHHBIX;

11) Teopema cyniecTBOBaHHUS M €AMHCTBEHHOCTH PEIICHHSI
3agaun Komm Juist cucteMbl JI000ro MopsiyKa;

NeB48, Ne849

YcroitunBocTb: 4 8 18,8 1,45 non. Pemenue 3anay; Brlnonnenue
1) ypaBHEHHS B OTKIIOHCHHSIX; T 5]Ne882, Ne883, Ne884, |ayTUTOPHBIX H
2) ompeeNicHne yCTOMYUBOCTH 110 JIAIYHOBY, aCHMITOTHYECKOM 3,4 No885,No890,No891,No§ | AOMAILIHAX
YCTOMYHMBOCTH M DKCIIOHEHIIMAIBHON YCTONYMBOCTH; 94, Ne899_Ne900), 3aJJaHUM,

3) nuHeiiHbIC ypaBHCH@ B OTKJIOHEHUSIX; Ne9O7, Ne908, Neold, OTIPOCHI HA
4) pynximu JlsmyHoBa; 3aHATHSIX,

5) nocTaToYHBIE YCIOBHS aCUMIITOTHYECKOM YCTONYNBOCTH; NeOIS,  Ned16, Ne925,| o vammss
6) yCTOHYHBOCTE 110 TIEPBOMY MPUOJIIKCHHIO, Ne 926, Ne932,Ne933,| korrponbHast
7) ha3oBbie TPACKTOPUH JBYMEPHO TMHEWHOH CHCTEMBI C Ne934, Ne935 pabota Ne3
MMOCTOSTHHBIMU K03 prmmeHTamu; Tect Ne3

8) ocolbrle ToUKH: ceto, y3ei, hOoKycC, IEHTP.

Bcero yacos: 16 32 58,8

IIpumeuyanue 1. Yacsl Ha CAMOCTOATENBHYIO PadOTy BKIFOUAIOT BPeMs Ha MOJITOTOBKY K 3K3aMeHY (KOHTPOJIb).
Ipumeuyanue 2. B rabmmiy He BrimroueHo 1.2 yaca ®KP (rpynmoBast, ”HIWBUAYaIbHAS KOHCYJIBTAIHMS U HHBIE BUIbI Y9€OHOU JEATEIEHOCTH BO
BpEMs CEMECTPa, MOApa3yMeBaIOLIe KOHTAKTHYIO paboTy 00Yy4aroLIMXcsl C MPernoiaBaTesiem).
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