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CnMcok JOKYMEHTOB M MaTepHAJIOB

1. IlepeueHb IUIAHUPYEMBIX pPE3YJIbTATOB OOYYEHHS IO AUCHUILIUHE, COOTHECEHHBIX C
YCTAaHOBJICHHBIMH B  00pa3oBaTeIbHOM IporpaMMe HWHIWKATOPaMH  JIOCTHIKCHHS
KOMITETCHIU I

2. lenb 1 MecTO TUCIUIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHON IPOrpaMMBI

3. Conmepxxanue paboyeit mporpamMmbl (00bEM AWCIUIUIMHBI, THUIBI M BUIbI YUEOHBIX
3aHATHUH, yueOHO-MeTOMUecKOoe 00ecreueHre CaMOCTOATEIbHOM paboThl 00YYaIOIIMXCS)

4. ®OHA OLICHOUHBIX CPEJICTB M0 TUCIUILIIMHE
4.1. IlepeyeHnb KOMIIETEHIMI M MHIUKATOPOB JOCTH)KEHUS KOMIETEHLMH C yKa3aHUEM
COOTHECEHHBIX C HHUMH 3alJITAHUPOBAHHBIX PE3yJbTAaTOB OOyUYeHHs IO JAUCIUILIUHE.
Omnwucanue KpUTEPUEB U IIKAJI OLIEHUBAHUS PE3YIbTaTOB O0YyUEHUS 110 TUCIIUILIHHE.

4.2. Tunosble KOHTPOJIBHBIC 3aJJaHus MWW HWHBIC MaTepualbl, HGO6X0,Z[I/IMBIC JJIA
OLCHUBAHUSA PC3YJIbTATOB O6y‘lCHI/I$I 10 AMCHUILIMHE, COOTHECECHHBIX C YCTAHOBJIICHHBIMHA B
O6pa30BaTCHBHOﬁ IporpaMMe HHIUKATOpaMH OOCTHXKCHHA KOMITETEHLIMH. MCTO,Z[I/IIICCKI/IC
MaTepuajbl, OIPCACIAONNC MNPOUCAYPhbI OLCHHUBAHUA PC3YyJIbTATOB 06y‘{eHI/I$[ 1o
JUCHUIIIINHC.

4.3. PeliTHHT-IUIaH JUCIUIUINHEI

5. YuebHo-MeToauueckoe 1 HHGOPMAIIMOHHOE 00€CTICUCHUE TUCITUTITUHBI
5.1. IlepeyeHb OCHOBHOM M JOIOJTHHUTEIBHOW YU4EOHOUW JUTEPATyphbl, HECOOXOIUMOMN ISt
OCBOGHUS JUCIUTLITNHBI
5.2. Ilepeuens pecypcoB HHGOPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTn « HTepHeT» U
MIPOTrPaMMHOT0 00€CTIeUeHUsI, HEOOXOUMBIX ISl OCBOCHUSI TUCIIUTLTAHBI

6. MarepuanpbHO-TeXHUYECKass 0aza, HEOOXOaUMast JIJIsi OCYIIECTBICHHUS 00pPa30BaTEILHOTO
rporiecca mo JUCITUTITNHE



1. IlepeuyeHb MIaHUPYeMBIX Pe3yJIbTATOB 00y4YeHHs MO JUCIUIIHHE, COOTHECEHHBIX €

YCTaHOBJICHHBIMH B 00pa30BaTe/IbHOI NPOrpaMMe HHAUKATOPAMH 10CTHKEHHSA

[To uToram ocBOEHUST JUCHUTUIMHBI 00YUYAIOIIUNICS TOJKEH TOCTUYb CIeIYIOUINX Pe3yIbTaToOB

KOMIIeTeHIN I

oOydeHust:
Kareropus ®opmupyemas Kona u naumenoBanue PesyabTaTel 00yyeHus
(rpynma) KOMIeTeHIus (¢ HHAUKATOpPA 10 TUCHUILTAHE
KOMl’[(}T(—)HII]/II\/'I1 YKa3aHueM KO)Ia) JOCTHKCHUA
(npu HATMYMHT KOMIIeTeHIIUH
OIIK)
OIIK-1 - cnocoben OIlIK-1.1 3namy: npunyuns

UCRONbL308aAMb
HOJLOJICEHUS], 3AKOHbL U
Menoobl eCMecmeenHbiX
HAYK U MAMEMamuKy Ot
pewenus 3a0a4
UHOICEHEPHOT
desmenbHOCmu

3name npunyunvl
UCHONb308AHUSL OCHOBHBIX
noHAmuU
oughgepenyuanvrnoo
VpagHeHus u cucmembl
oughgpepenyuanvrvlx
ypasneruil; 0bwezo peweHus
U YACMHO20 peutenus
oughgpepenyuanvrozo
ypagnenuu, 3a0auu Kowwu;

UCNONb308ANUSL OCHOBHBIX
noHAmMuU
oughgepenyuanvroeo
VDAGHEHUSL U CUCTEMbL
oughgpepenyuanvrvix
ypagheruil;, 06we20 peweHus
U YACMHO20 peutenus
oughgpepenyuanvrozo
ypaeuenuu,; 3a0aqu Kowu,
Kpaeesotul 3a0auu; ux

Kpaesoti 3a0a4u; ux KOppeKmHou

KOppeKmHuot Mamemamuyeckou
mamemamu4eckoul NOCMAHOBKU

NOCMAaHOBKU

OIIK-1.2 Yuems: ucnonvzosamo
Ymemu: ucnonvzosams unpopmayuontbii
UHGOPMaAYUOHHDBLLL MamemamuyecKkull annapam

MamemamuyecKui annapam
Ha ocHose
oughgpepenyuanvrvix
VpagHeHul pasniuyHo2o
nopaoka, o
Mamemamuyecko
NOCMAHOBKU 3a0ay Pu3UKU,;
peulenus Kpaegwix 3a0auil;
peutenus cucmem JUHeUHbIX
00bIKHOBEHHYIX
oughepenyuanvrvlx
PA3TUYHBIMU MEMOOAMU;
uccied08anus
ycmouuugocmu no JIanynosy
pewenus cucmem
oughgepenyuanvHvix
VPaGHeHUuU pasnuyHbIMU

Ha 0CHOBE
ougppepenyuanvrbix
VPAGHEHUL PAIUYHO20
nopsaoka, 0:s
MamemMamuyeckoll
NOCMAHOBKU 3a0a4 QusuKu;
peuienus Kpaesvix 3a0auu,
pewienust cucmem JUHeHbIX
00ObIKHOBEHHBIX
ougpepenyuanvrbix
PABTUYHBIMU MEMOOAMU,
uUccnedo8aHust yCmouuueoCcmu
no Jlanynogy peuwienus
cucmem oughghepenyuanvrblx
VPAGHEHULU PA3TUYHBIMU
Memooamu.

1 VkaswiBaercs Tonpko s YK u OIIK (mpu Hamwaum).




Memooamiu.

OIIK-1.3

Braoemuw: cnocobrnocmoio
COeOUHSIMb meopemuyecKue
BHAHUS C NPAKMUYECKUMU
HABbIKAMU NPU peuleHul
VUeOHO-MPEHUPOBOUHBIX
3a0ay 01151 8bIpabOmMKU 6
nocneoyouwem HOHUMAaHUs
KIIIO4e6bIX ACNEeKmos u
KOHyenyuii 6 061acmu ux

Braoemw: cnocobnocmuio
COCOUHSIMb MeopemuyecKue
3HAHUSL C NPAKMUYECKUMU
HABbIKAMU NPU PeUleHUU
VUeOHO-MPEHUPOBOUHBIX
3a0ay 0Jisl 6bIpAOOMKU 6
nocneoyouwem HOHUMAaHUs
KAHOUEBbIX ACNEeKMOos U
KOHyenyuii 8 001acmu ux
cneyuanu3ayuu.

cneyuaauzayuu.

2. IleJib M MeCTO AUCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NMPOrpaMMblI .
Jucuumuna «Auddepenunanbuple ypaBHEHUs» sBIseTcs 0a30BOM IucuMIIMHON B 1ukie bl
Juctunnunsl (Mmoxynu). OHa uzydaercs Ha 1 Kypce Bo 2 cemecTpe.

Hensamu ocBoeHust AUCUUIUIMHBI (Moays) «AuddepeHnnanbabie ypaBHEHHS» SBISIOTCS:
-chopmupoBaTh y Oyaymux CHENHUATUCTOB COBPEMEHHbBIE TEOPETHUECKUE 3HAHUS B 00JIACTH TEOPHU
JUHENHBIX HHTETPAIbHBIX OINEPaTOpPOB U JIMHEHHBIX (PYHKLIHMOHAJIOB, MPAKTUYECKUE HABBIKU B
pEIIEHNH U HCCeJ0BAHNN OCHOBHBIX THIIOB YPaBHEHUN M KPAeBbIX 3a/1ay, CBSI3aHHBIX C HUMU,
-03HAKOMHTH CTYJIEHTOB C COOTBETCTBYIOIIMMH IPWJIOKECHUSAMH JTOW TEOPUU B MaTEMATHYECKOU
buzuke.

Jucuunnuna «Auddepennnanbapie ypaBHEHHS» JTOTHUECKU U COJIEPKATETbHO-METOANYECKH
TECHO CBsI3aHa C TAKMMHU JUCLMILUIMHAMU KakK «/HTerpanpHble ypaBHEHUS U BapUALlUOHHOE
ucuucienue» u «JIuneitHple U HeNMMHeHbIe ypaBHeHHs (hu3ukmy». [Iporecc n3ydeHus: TUCIUILTHB
ONMPAETCs HAa 3HAHMS, [TOJyUYEHHBIE IIPH U3YyUYEHUH KypcoB «MaTeMaTHUeCKOro aHalInu3a» u
«JIuneitHoi anredpbl». 3HaHUs, NOJTYyUYEHHBIE B pe3yJbTaTe OCBOCHUS Kypca «luddepeHunanbabie
YpaBHEHUSD» TIO3BOJISIOT MPUMEHSTh COOTBETCTBYIOIIME METO/IbI P pelieHnH 3a1a4 «JIMHeHHbIX 1
HEJIMHEHHBIX ypaBHEHUH QU3UKU» U «HTerpanbHbIX ypaBHEHUH M BapHALIMOHHOTO UCYHUCIICHUS»

W3ydeHnne AMCUUIUIMHBI SIBJISETCS OJHUM U3 HEOOXOJUMBIX HJIEMEHTOB IOJTOTOBKH
CIEMAJIMCTOB I10 JAaHHOMY HaIPABJICHUIO.

Jlis ee yCHEIIHOrO H3y4eHUs HEOOXOMUMBl 3HAHUS M YMEHMsA, NpUOOpETEeHHBIE B
pe3ysIbTaTeé OCBOEHUS MPEAUIECTBYIOIUX IUCHUIUIMH: «MaTeMaTUUeCKUld aHaluu3», <«JIMHEHHas
ajnredpa». «duddepennmanpupie

MOCTIETYFOIIEM M3YYEeHUHU TUCIUIUIMH «YPaBHEHUS B YaCTHBIX MPOU3BOIHBIX» «/luddepennmansHas

OcBoeHME  JTUCIUILIMHBI YpPaBHEHUSA» HEOOXOAUMO IIpH

TCOMETPHUA U TOIIOJIOTUs) U psAda JpyTHux.

3.Conep:xxanue padoueil mporpaMmbl (00beM TUCHUILUINHBI, TUIIBI M BUABI Y4eOHBIX 3aHATHH,
yueOHO-MeToAn4ecKoe odecrnedeHne CaMOCTOSATeIbHOI padoThl 00y4ar0INXCS)

Conepxxanne paboueii mporpaMMEbI peAcTaBiieHo B [Ipunoscenue No 1.



4.®oH1 OLIEHOYHBIX CPEACTB 110 JUCHUILJITHHE

4.1. IlepevyeHb KOMINETEHIMA U MHAUKATOPOB JOCTHKEHUS] KOMIIETEHIHIi ¢ YKa3aHHeM
COOTHECEHHBIX ¢ HUMM 3aIUIAHUPOBAHHBIX Pe3yJbTATOB 00yUeHus M0 JucHuIInHe. Onucanue

KPUTECPUEB U LIKAJI OHCHUBaAHUSA PE3YyJIbTAaTOB oﬁyqenml o JTUCHUIIJIMHE.

Kox u popmynuposka kommnerenimu OIIK-1 cniocoOeH UCnoab30BaTh MOI0KEHUS, 3aKOHBI U METOIbI

CCTCCTBCHHBIX HAYK W MATCMATUKH I PCHICHUA 3aJad HH)KCHCpHOﬁ JACATCIIBHOCTHU CIIOCOOHOCTH

BJIAJIETh
Kon n PesysbTaThl 00y4enus mno Kputepun ouennBanus pe3yjbTaToOB 00y4YeHHSs
HANMeHOB AVCHUIIIINHE
aHue
HHIUKATO 2
pa «He 3 4 5

AOCTHIKEH yIIOBJIETBOPH «VRoBACTBOp «Xopouo» «OTU4HO»

ust TENLHOY UTEJIBHOY

KOMIleTeH

IHH

OI1K-1.1 | 3HaTb: MPUHLMIIBI UCTIOIb30BAHUS HNwmeer B uenom 3HaeT 00 3HaeT 00
OCHOBHBIX MOHITHH JaCTHYHbIC 3HaeT 00 OCHOBHBIX OCHOBHBIX
muddepeHanbHOro ypaBHEHHS U 3HaHUA 00 OCHOBHBIX TIOHATHAX U TIOHATHAX U
cucteMsl quddepeHnrnanbHbIX OCHOBHBIX TIOHATHAX U 3akoHax«/ndd | 3axoHax
ypaBHEHMIT; 00IIEeTo pereHns u MOHATUSAX U | 3aKOHAX epeHIanbHbIX | «uddepens
YaCTHOTO PELICHUS 3aKOHaX «duddepenn | ypaBHeHHI», HO | HalbHBIX
nuddepeHInansHOro ypaBHEHUH; «uddepen | nanpHbIX JIOITyCKaeT YpaBHEHHIT».
3agaun Komm; kpaeBoi 3a1aum; ux LUAJIBHBIX ypaBHEui». HE3HAYUTEIILHBI
KOPPEKTHOI MaTeMaTn4ecKon ypaBHEHHID) € OIIMOKH.

MIOCTaHOBKH.

OIIK-1.2 | YMeTh: UCIONB30BaTh He YwMmeer IToka3biBaeT B VYcnemHoe u
nH()OPMaNMOHHBII MaTeMaTHIECKIH MOKa3bIBAE€T | YaCTHYHO LIeJIOM crcTeMaTH4ec
anrmapaT Ha OCHOBE chopmupoBa | Pemars yCIIeIHOE, HO Koe
muddepeHIMANBHBIX YpaBHEHUH HHBIC 3a7a4u 1o cozieprKkariee MIPUMEHEHHE
Pa3IMYHOTO MOPSAKA; JUIS YMEHUS B JVCIUTIIINHE OTZAETbHBIC METO/IOB
MaTeMaTHIEeCKOH MMOCTAHOBKH 33724 peteHnH «duddepennr | mpobenst pemreHus
(bU3HKY; pelIeHns KpaeBbIX 3a/1a4u; 3aja4 1mo HaJbHbIC WCTIONIb30BAHUE | 337124
PEILICHUS CUCTEM JIMHEHHBIX JTUCLUIUIMHE | YPaBHEHHUS METOJIOB «duddepenn
OOBIKHOBEHHBIX TU((epeHIHaTbHBIX «duddepen | He ymeer pelieHus 3aad | MaJbHBIX
pa3IMuHBIMH METOJJAMH; MCCIICIOBAHUS | IIMAJIbHbBIC aHaJIM3MPOBAT | MO JAUCIMIUIMHE | YpaBHEHHIl».
yCTOWYHMBOCTH 110 JISyHOBY perieHus ypaBHEHHS» | b U «Iuddepenuna | Anamusupyer
cucreM auhepeHInaTbHBIX He ymeer MPUMEHSTh JIbHBIC U IPUMEHSIET
YpaBHEHUH Pa3IMYHBIMU METOAAMH. aHaIM3upoBa | unveckue YPaBHEHUS». ¢dusnueckne

Tb U 3aKOHBI JUIS [Tpumenser 3aKOHBI IS
TIPUMEHSTH pemeHns ¢dusnueckne pemeHns
¢usmueckre | 3amad. 3aKOHBI IS 3aad.
3aKOHBI IS He B monnon peuienus 3aaay.
pemeHust Mepe
3a1ad. MpPUMEHSET

¢busnueckue

3aKOHBI IS

peteHus

3a1a4




OITIK-1.3 | Biagers: ciocoOOHOCTHIO COCTUHSTD ®parmentap | B nenom B nenom Bnaneer B
TEOpeTHYECKHE 3HAHUS C HO BIIaieeT yCIIEIIHOE, HO | yCIIEIHOE, HO MIOJTHOH Mepe
NIPAaKTHYECKUMH HaBBIKaMH TIPH HaBBIKaM 1 HE cozieprKariee METO/IaMH
penieHny y4eOHO-TpEeHUPOBOYHBIX METOIaMH crcTeMaTH4yec | OTHEJbHbIC «Auddepenn
3amad A BRIpaOoTKY B mocienytomeM | «duddepern | xu TpoOeTHI HaTBHBIX
MOHUMAaHHS KJIIOYEBBIX aCHIEKTOB U LUATBHBIX MIPUMEHSET MIPUMEHEHHE YPaBHEHHID.
KOHLIETIIMH B 00J1aCTH NX YpaBHEHUIT». | HABBIKH U HaBBIKOB U
CHELHATN3aALUH. METOaMH METOJI0B

«dudpdepenn | «Auddepennna
HaJIbHBIX JIBHBIX
YPaBHEHUI». YPaBHEHUI».

ITokazaTenu C(i)OpMI/IpOBaHHOCTI/I KOMIICTCHII WU

KpI/ITepI/IHMI/I OLICHHUBAHUA SABJIAIOTCA 6aJ'IJ'IBI, KOTOPBIC BBICTABIAIOTCA IIPEIIOJAaBaTCIIEM 3a

BUJIBI JICSITEIBHOCTH (OILICHOYHBIC CPEJCTBA) [0 UTOraM U3YYCHHUsSI MOJyJiei (pa3esioB QUCIUILTHHBI),
MIEPEYHCIICHHBIX B PEUTHHI-TUIAHE AUCIUIUIUHBI (0J1 9K3aMeHa: TEKyIUi KOHTPOIb — MakCuMyM 40
0a/uIoB; pyOCKHBIM KOHTPOJIb — MakcuMyM 30 0ayuioB, MOOMIPUTEIbHBIC Oaibl — MakcumyM 10).
[ITxanbr OLlEeHUBAHUSA:

(0ns1 ox30MeEHA:

oT 45 1o 59 6aT0B — «yAOBIETBOPUTEIHHOY;

oT 60 10 79 6aTOB — «XOPOIIOY;
oT 80 0aI0B — «OTIIMYHOY.

4.2. TunoBble KOHTPOJIbHBIC 3aJaHUA UJIX UHBIC MaTepHaAJIbI, HGOﬁXO}]HMLIe AJI OHCHUBAHUA
pe3yabTaToB oﬁyqe}mﬁ Mo IMCUMIIJIMHE, COOTHECCCHHBIX ¢ YCTAHOBJICHHBIMUA B

06p330BaTeJIBHOﬁ nporpaMme HHAUKATOpaMu 10CTUKCHUSA KoOMIeTeHInii. MeToanueckue

MaTepHualJibl, ONPEaACTAIONINEC MPOUCAYPLI OICHUBAHUA PE3YJIbBTATOB oﬁyqe}mﬂ nmo

JAUCHHUIIINHE.

Kon n OueHounble
HAUMEHOBaHUe Pe3yabTaThl 00yueHHs1 10 AUCHUILINHE cpeacTBa
HHIHKATOPA
JOCTHKEHUSI
KOMIIeTeHI[UH
3HaTh: MPHUHIIMITBI UCTIOIH30BAHUSI OCHOBHBIX MOHSATUI
muddepeHInanbHOro ypaBHEHHS U CUCTEMBI KonTtponsHas padora
O@K-1.1 nudbepeHIanbHbIX YPaBHCHUH; 00IIETro PEIICHHS U YaCTHOTO Nel.
petieHus qudepeHIMatbHOr0 ypaBHeHnu; 3a1auu Ko, Tect Ne 1.
KpaeBoH 3a71aun; UX KOPPEKTHONH MaTeMaTUYECKOM MOCTAaHOBKH.
YMeTh: UCTIONB30BaTh HH()OPMAIIMOHHBIH MaTEMAaTHICCKUN
ammapat Ha ocHOBe audepeHInanbHbIX ypaBHeHUH pas3iaunyHoro | KoHTponbHas paboTa
OIK-1.2 MOpsAKA; I MATEeMaTHYECKOH MOCTAHOBKH 3a/1a4 (PU3HKH; Ne2.
pelIeHHsI KPaeBbIX 3a/1a4M; PELICHUS CUCTEM JIMHEHHBIX Tect Ne 2.
OOBIKHOBEHHBIX MU PEePCHINATBHBIX PA3THIYHBIMU METOIAMH;
HCCIIEIOBAHUS YCTOMYMUBOCTH 110 JISTIYHOBY peIIeHus CHCTEM
UG depeHINaTbHIX YPaBHEHUH Pa3IHIHBIMU METOTAMH.




OIIK-1.3 BraseTs: criocOOHOCTBIO COEIUHATH TEOPETUUECKHE 3HAHUS C KonTtposnsHas pabota
HPaKTUYECKUMU HAaBBIKAMU [PY PEIICHUH y4eOHO- Ne 3

Tect Ne3

TPCHUPOBOYHBIX 33]1a4 JJIsl BHIPAOOTKHU B MOCIICAYIOIIEM
DK3aMeH

IIOHUMAaHMHA KJIKOYCBBIX aACIICKTOB U KOHLICHLII/Iﬁ B 00JIacTH UX

CriCuaJIn3aluu.

Texymiast, IpOMeKyTOUHas! U UTOrOBasi aTTecTalys A1 04HOM (popMbl 00yUEHHSI TPOBOIUTCS 10
MOZYJIBHO-PEUTHHIOBOM cUCTEME cornacHo [1010KeHHnI0 0 MOLYJIBHO-PEUTUHIOBOM CUCTEME
00y4YeHHsI U OLIEHKH YCIIEBAEMOCTH CTYACHTOB.

Texkymuiit KOHTPOJIb — 3TO KOHTPOJIb HAJl BCEMU BUAAMU ay IUTOPHOU U BHEAYJUTOPHOMN
paboThI CTYICHTOB 1O JAHHOMY TUCIHUIUTMHAPHOMY MOJYJIIO, pe3yJIbTaThl KOTOPOI OLEHUBAIOTCS 10
pyOeKHOTO KOHTPOJISL.

Texkymuil KOHTPOJIb [0 MaTepHaly MOAYJSl MPOBOJUTCS B pOpME KOHTPOJIBHOM.

Py0eskHbIi KOHTPOJIb — ITPOBEPKA IOJHOTHI 3HAHUM U YMEHMI 110 MaTepuary MOAYJIS B
LIEJIOM.

PyOGexxHbIil KOHTPOJIb IPOBOAUTCS B (popMe TecToBOro ornpoca. Kaxaplil Bonpoc olieHuBaeTcs
KaK 4acTh OT MaKCUMaJIbHOTO Oajia, HA3HAYEHHOTo Ha pyOEeKHBIH KOHTPOJIb. BOpoCk! 0XBAaThIBAIOT
MaTrepual LeJIOro MOAYJISA U TaK)Ke BKIIFOYAKOT TEMbI JIEKLIMOHHBIX 3aHATUNA U CAMOCTOSTEIIbHOU
paboThL.

[To pe3ynbpraTaM CyMMapHOTO TEKYIIETO KOHTPOJIS 110 BCEM BUAaM y4eOHOM AeITeIbHOCTH U
PyOEKHOI0 KOHTPOJISI BHICTABIISIETCS IPOMEKYTOUHBIN KOHTPOJIb.

HToroBslii KOHTPOJIb — HOpMa KOHTPOJISL, TPOBOAMMAS 110 3aBEPIICHUN U3YUYECHUS
JUCLIUILINHBL B CEMECTPE.

W TOroBeIi KOHTPOJIL MPOBOIUTCS B (hOpME 3K3aMEHa M0 TEOPETUUECKOMY U MIPAKTHYECKOMY
Marepuaiam.

Texy1iast, IpOMEKyTOUHas! U UTOTOBas aTTeCTalus AJs 3a04HOM (HopMbl 00yUeHHUs
MIPOBOJUTCS B BUIE JOMAIIIHEH KOHTPOJILHOW M HTOTOBOTO KOHTPOJIS B (hopMe IK3aMEeHa.

3AJIAYN 11 CAMOCTOSTEJIBHOI'O PEILIEHUA
JluddepeHIManpHbIE YPABHEHHS TIEPBOTO MOPSIKA, O0IIEE PEIICHUE M HAYAIbHBIE VCIOBH. 3amaua

Korm.

1. IIpoBepbTe, SBISAIOTCS JH PEHICHHNEM JTaHHBIX TU(PPepeHINATBHBIX YPaBHECHUN
yKa3zaHHbIE QYHKINU:

1) xy = 2y,y = 5x?;

1-
_J
X

)y =x+yty=
2. CocraBbTe nmuddhepeHranbHble YpaBHEHUS 33/1aHHBIX CEMEHCTB KPUBBIX:
1)y = Cie? + Ce™; x?2+y% =C;

I[I/Id)(beDCHHI/IaJ'ILHBIe YPaBHEHHS C pa3aeIsSIONIMMHUCA nepeMeHHBIMUA. O THOPOIHEIC

III/Id)d)eDeHHI/IaJIbHBIC YPaBHCHUA.

Hatigure oOmue mim 9acTHBIC PEIIeHUs CIIeayomux audQepeHuatbHbIX ypaBHCHUN:

1) (xy?+x)dx +(y —x?y)dy =0 2)xyy =1—x?; 3)y = —ysinx;



1)

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

Jlugenusle tuddepeHmanbpEble YDaBHEHS [IEPBOr0 HOPAAKa. Y paBHeHUs bepHyiuin. YpaBHeHUs B

MOJHBIX auddepeHmanax.

Haiigure obuue pemenus ciaeayomux 1uddepeHInanbHbIX YPaBHESHUH:
1 ]
cosx’

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

4) xy' +y = y?Ilnx; 5)2xcos’ydy + (2y — xsin2y)dy = 0;

I[I/Id)d)eDCHL[I/IaHBHBIe YPAaBHCHHA BTOPOI'O IIOpAAKaA, UX OGH_II/IC PECIICHHMA U HAYAJIbHBIC YCJIOBUA.

3amaua Kommu. [Toramxkenne nmopsaaka auddepeHnaisHoro YpaBHeHHs.

HalinuTe 00LIMeE MM YaCTHEIE PEILEHUS CIeAyoMUX AudPepeHIManbHbIX YPaBHEHH:
1)2y" +x3=-1;

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

3)y" = Inx.

O6H.II/IC CBEJICHUS O JTUHEHHBIX ,Z(I/Id)d)eDeHHI/IaHBHBIX YPaBHEHMSX BTOPOIo Mopsaka. JIMHeHbIe

oiHOpoaHble nuddepeHIMAIBLHBIE YPABHEHU BTOPOrO NOPSAKA C MOCTOSHHBIMU KOYDDUIIMEHTAMH.

Haiiaure oOue unu yacTHele pemieHus AugpepeHnnanbHbIX YpaBHEHUH 2-Tr0 mopsiika:
Dy +y —2y=0; 2)y +2y +5y =0;
)y =2y —3y=0;4y" +4y +4y =0,y(0) = 2,y'(0) = 1.

JInHeliHBIE HEOJHOPOIHEIS I[H(bd)eDeHHI/IaJ'IBHHe YPaBHCHHUA BTOPOT'O NNOPpAAKA C ITOCTOAHHBIMHU

ko3 dumenTamu.

HaiinuTe obuue nnm yactHble pemeHus nuddepeHanbHbIX YpaBHEHHH 2-T0 TOPsIIKa:
)y +4y +5y =x?+3x—1,y(0) = 1,y'(0) = 0;

2)y"+ 3y =xe%;

3)y" + 2y +y=sinx;

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

CucTeMbl TUHEHHBIX I[I/Id)d)elf)eHHI/IaJ'ILHBIX YpaBHEHMH NIEPBOTO MOPSIKA.

Pemure cnenytomue cuctemsl AuddepeHnnanbHbIX ypaBHEHUI:

dy dy

—=y+5z —+3y+4z =2x

a o )3 _ 5y =0z(0)=0.
E+y+ zZ = a— —Z=X

[Tpocreiimme nuddepennnanbHpie ypaBHEHHS B YaCTHBIX TPOU3BOAHBIX. [l depeHnnanbablie
YpaBHEHHUS [IEPBOTO MOPSIJIKA, TMHEWHbIE OTHOCUTENBHO YaCTHBIX IPOU3BOAHBIX. TUIIBI ypaBHEHUN
BTOPOTO MOPSI/IKA B YACTHBIX TPOU3BOIHBIX.

1. Haiinure dyHkimio z=2(X,Y), y10BIETBOPSIONLY0 AU((HEepeHIINATEHOMY YPaBHEHHIO



dz_
dx

dZ
2.Pemure ypaBHEHHE: d—y;c = 6y,rne z = z(x,y);

3.Haiigute oOmuit MHTETpan ypaBHEHUS:
a4z _ . 24,2y 42 az _
1)xdx+ydy—z, 2)(x +y)dx+2xydy 0.

YcTounBocTh 110 JIsimyHOBY. ©a30BEIE TPAEKTOPHH.

HccnenoBaTh Ha yCTOHYMBOCTD PELIEHHs CIeAYIOIIMX 3a/a4.
a)x = 4x — t3x,x(0) = 0,
b) 2tx' = x — x3,x(0) = 0.

HccenenoBaTth Ha yCTOMYMBOCTD U HA ACUMITOTHYECKYH0 YCTOMYMBOCTh TPUBUAIBHOE PELLICHUE
CHCTEMBI, 00I1Iee peleHrue KOTOPOi UMEET BUL

x = C;sin’*t — Cyet,

y = C1t4e_t + 2C2
I/ICCHG,Z[OBaTb Ha YCTOﬁqHBOCTB TPUBHUAJIBHOC PCIICHUE CIICAYIOIMIUMX aBTOHOMHBIX CUCTEM ypaBHeHHﬁ:

a)x = e**2Y — cos3x,y =4 + 8x — 2¢e”,

'

b)x'=tg(z—y) +2x,y =9+ 12x — 3e¥,z = —3y;

[Tone3ysick hynkuuei JismyHoBa, UCCIETOBAaTh HA yCTOWYHMBOCTH TPUBHAIBHBIC PEIICHUS
CIEAYIOLINUX CUCTEM:

a) x =2y°—x°y = —x—y’+y®,
b) xX =y—2x— (1 +t})x3,y = 6x — 4y.
UccnenoBaTh pacmnosokeHne TpaeKTopuii Ha (a30BOM MIIOCKOCTH M YCTAHOBUTH TUIT TOUKH TTOKOSI:

a)x; = 3x; + 4x,x, = 2x1 + X,.
b) x; = 2x1, X, = X1 + X;.

C) X1 = X1 — 2Xy, X, = 4x; — 3x,.

CIINCOK BOIIPOCOB.

1. OObikHOBeHHBIC MU PepeHnranbable ypaBHeHus. O0mume nmousaTus. ( O01ee u yacTHOE

perienue, 3agava Ko, reoMeTpuyeCcKuii CMBICI. )

VYpaBHEHUE ¢ pa3zaensAOIUMUCS TIEPEMEHHBIMU.

3. Opnopoanbie nuddepeHraIbHble ypaBHEHHS IEPBOTO MOPSIKA. Y paBHEHUS IPUBOISIIHECS
K OJJHOPOJHBIM.

4. Jluneiinsie nuddepeHnnanbHbIe ypaBHEHHS MIEPBOTO MOpsAIKka. MeTo Bapuanuu

MIPOU3BOJIBHOM MMOCTOSTHHOM.

Vpasuenue bepnymm. [loncranoska bepnym. YpaBaenue Pukkaru.

YpaBHeHue B MONHBIX Auddepennnanax. MHTerpupyommii MHOKUTENb.

JluneiiHble HOpMUPOBaHHBIE ITpOCTpaHcTBA. [IpUHIIKIT CKMMarOIIUX 0TOOpaKEHUH.

Teopema cyliecTBOBaHUS U €IMHCTBEHHOCTHU pelieHus 3a1aun Komm 171 ypaBHEHUS IEPBOTO

MOPSAJKA, Pa3pElIEHHOIO0 OTHOCUTENIBHO ITPOU3BOIHOM.

no

NGO
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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.

Mertoa nocieoBaTeNbHbIX TPUOIKEHUH.

[Iponomkenue pemenus 3agaun Komu.

YpaBHEHMS HE pa3pellieHHbIE OTHOCUTENIBHO MPoU3BOIHOM. 3anaua Komu, Teopema
CYILIECTBOBAHUS U €IMHCTBEHHOCTH pereHus 3aaaun Kommu.

VYpasuenus Knepo u Jlarpanxka.

Oco0Ople perieHus.

Orubaromiast oqHONAPaMETPHUUECKOTO CEMENCTBA KPHUBBIX.

VYpasuenus n-ro nopsaka. Oomee pemenne. 3agavya Komm. Teopema cyiecTBoBaHUS U
€IMHCTBEHHOCTH pelieHus 3agaun Komm.

HekoTopsie unTerpupyemsie TUIbI AU(depeHnnaIbHbIX YpaBHEHHH N-T0 MopsiiKa.
VYpaBHEHUS JOMYCKAIOIIME OHMKEHUS MOPsIIKa.

Jluneitnbie nudepennmanbHbie ypaBHEeHHs N-To Hopsaka. TeopeMa CylecTBOBaHUS U
eauHCTBEHHOCTH 3a1auun Komu. JIuHelHsbli oneparop.

Jlunelinbie omHopoaHbIe nuddepeHanpabie ypaBHeHus . CBOWCTBA peleHUH.

JIuHeHO 3aBUCHUMBIC U JTMHEHHO HE3aBUCUMBIC CUCTeMBI (hyHKIMH. Heobxoaumoe yciaoBue
3aBHCHUMOCTH cucTeMbl pyHkuuii. Onpenenurens BpoHckoro.

Heo6xonumoe u 1ocTaTOYHOE YCIOBUE TMHEWHOW HE3aBUCUMOCTH PELICHUN JIMHEHHOTO
OJTHOPOIHOTO TU(DPEPEeHITNATIBHOTO YPaBHEHHUS.

CtpykTypa 0011ero pemeHus JMHEHHOT0 OJHOPOAHOT0 YPaBHEHUS N-TO MOPsIKa.
@dyHIaMeHTaIbHas CUCTEMa PEILCHUH.

Onpenenenue JIMHEHHOTO OAHOPOAHOTO JU(HEPEeHIINATBLHOIO YPaBHEHUS 110 €ro
byngamenTanpHoOU cucteme. @opmyna Jlnmysmmis- OcTporpaackoro.

Jlunelinble ofHOpOAHBIE qU(GepeHIMaIbHbIE YPaBHEHUS ¢ HOCTOSHHBIMU KO3 urmenramu.
Ob6mee pemenue. Ciaydaid TPOCTHIX IEWCTBUTEIIBHBIX M KOMIUIEKCHBIX KOPHEH.

Jlunelinble oJHOpOAHBIE TU(GepeHIMaIbHbIe YPaBHEHUS ¢ HOCTOSHHBIMU K03 durmenramu.
Oobuee pemenue. Ciyyail KpaTHBIX KOPHEH.

Jlunelinple HeOAHOPOAHBIE AU epeHInanbHble ypaBHEHHS N-T0 TOPsi/IKa ¢ TEPEMEHHBIMU
koadppunmentTamu. CTpyKTypa OOIIETO pelIeHuUs.

Meton Bapuanuy Ipon3BOJIbHBIX MIOCTOSIHHBIX TOCTOSIHHBIX.

Jluneitnble HeoHOPOIHBIE MU depeHIIATbHBIE YPABHEHUS C TIOCTOSTHHBIMU

ko3 Puuuentamu. [Togbop yacTHOTO pemeHus 1Mo1 NPaBylo YacTh yPaBHEHHUS METOJIOM
HEONpeneeHHbIX K03(PPHUIIHEHTOB.

Kpaesbie 3anaun. @ynkius ['puna. 3amaya o COOCTBEHHBIX 3HAUEHUSIX U COOCTBEHHBIX
(bYHKIHSAX.

Cuctemsl muddepeHianbHbX ypaBHeHHH. HopManbHbie cuctembl. O01iee pemienue. 3agada
Kommu. Teopema cymiecTBoBaHUS U € AMHCTBEHHOCTH.

Metobl UHTETpUPOBaHUs cHcTeM U depeHIHaTbHBIX YpaBHEHUH. MeTo1 UCKITIOUeHHS.
MeToa UHTErpUpyEeMbIX KOMOUHAIIHIA.

CucteMbl TMHEWHBIX U depeHnanbHbIX ypaBHeHni. CBoiicTBa pemenuit. CTpykTypa
o011ero peuieHust OAHOPOIHOM U HEOJHOPOJIHON CHCTEMBI.

CucTeMbl TUHEWHBIX OTHOPOIHBIX MU (epeHITNANIbHBIX YPpaBHEHUN C TTOCTOSTHHBIMU
koadpunmenTamu. MaTpuyHasi 5KCIIOHEHTA.

Cuctembl TMHEHHBIX HEOAHOPOJHBIX YpaBHEHU. MeTo/ BapHallii MPOU3BOJIbHBIX
MOCTOSTHHBIX.

HenpepsiBHas 3aBUCUMOCTb pELIEHUN OT HaYaJIbHbIX JaHHBIX.

YcroitunBocTh o JIssmyHOBY (ompeiesieHue yCTOWIUBOCTH M aCUMIITOTHYECKOM
YCTOMYHMBOCTH).

[Ipocreiimme THIBI TOYEK MOKOsA. Pa3oBas MIOCKOCTh. Pa30BbIE TPACKTOPHUHU.
YcToitunBOCTh 10 niepBoMy npubimxenuto. Teopema JlsmyHosa.

UccnenoBanue ycTOHMYMBOCTH ¢ MOMOIIIBI0 (pyHKIMYU JIsimyHOBA.

1



KoHTpo/IbHO-011eHOYHbIEe MATEPHAJIBI.

KonTtpouabnas pa6ora Nel.
1.  Peummts nudpepenunansroe ypasaenue. Haiitu obiuee penienue.

Xy’ —y = xtg Y
X

2. Pemmts muddepenuunansioe ypapHenue. Haiitu oblee pemenue.

X°y' +xy+1=0 .

3. Peumts muddepenuunansuoe ypasaenue. Haiitn o0iee pemenue.

y'+2y = y’e*

4,  Peumrs muddepennunansHoe ypapaenue. Haiitu oblee penieHue.

Xy"—y'=x’

5.  Pemmwmrs muddepenmansaoe ypapaenue. Haiitu obuiee pemenue.

2yy” — (yr)2

Kpumepuu oyenox 6 bannax:
Kaoicowtit pewwennwiii nynkm 1-3oyenusaecms 6 2 6anna, 4,5 ¢ 3 6anna, ne pewennsviti ) 6ann08,
MAKCUMATIbHOE Koaudecmeo o6annos - 12.

KonTtpoubnas padora Ne2.

1.  Peummrts nuddepenunansHoe ypasuenue. Haiitu obiee perienue.
y"—4y'+13y =0 .

2.  Pemmuth nuddepennmanpaoe ypaBHeHue. Haiitn obiee pernieHue.
9y"—-6y'+y=0.

3. Pemuts nuddepennmansHoe ypaHenue. Haiitu oOriee pernienue.
y"—2y—-3y=0.

4.  Pewmuts nuddepennmansaoe ypasHenue. Halitu obmiee perieHue.

sin x
cos’ X

y'+y =

5. Pemmts nuddepennmansuoe ypaBHenue. Haiitu obiiee pemeHue.
y"—2y'—3y =CosX .

Kpumepuu oyenok 6 bannax:

12



Kaoicovui pewennwiii nynkm 1-3 oyenusaemcs 6 2 oanna, 4,5 6 3 b6amia, ne pewennviii () 6annos,

MAKCUMATIbHOE KOAUuYecmeo oannoe 12.

KonTtposbsnas padora Ne 3.

1.  Pemmth cuctemy ypaBHEHUM:

dx

— =4x -3y,
dt y
dy
—=3x+4
dt y

'

{X' = x — 4y + 3e?, x(1) = x,,

x'= et — 1+ 2xy,y = 2sinx + y?;

S. Uccnenosath pacnoniokeHre TpaeKTopuii Ha (a30BOil MIIOCKOCTH U YCTaHOBUTD TUIT TOUKU

IIOKOA:
X’=2X-Y, Y’=X.

Kpumepuu oyenox 6 b6annax:

y =—x+y, y@) =y,

4. HccnenoBath Ha YCTOI‘;I‘IPIBOCTL TPUBHUAJIIBHOC PCHICHUC aBTOHOMHOI CHCTEMBI ypaBHeHHfIZ

Kaoicowuit pewennviti nynkm 1,2 oyenusaemcs 6 3 oanna, nynkm 3 6 6 b6annos, 4,5 ¢ 2 oanna, He

peutennvlil () 6annos, MakcumaibrHoe Koauvecmso 6annos — 16.

TECTOBBIE 3AJAHUSA AJ51 CAMOKOHTPOJIA
Tect pyOe:kHOT0 KOHTPOJIA K MoayJIi0 1

1. uddepenunanbHpiM ypaBHEHHEM Ha3bIBAaeTCs ypaBHEHHE, B KOTOPOE HEM3BECTHASL (DYHKIIUS BXOIUT

1) non 3nakom uHTerpana;

2) 101 3HAKOM TIPOM3BOIHON MK Tu(depenIuaa;
3) nox 3HakoM norapudma;

4) B HCSIBHOM BHUJIC,

- r ey
2. Pemenuem nuddepeHaabsHOro ypaBHeHmIF (7.5 ¥") = Oyasymacres

dyukuus Y = V(X e ona
1) ynoBneTBOpseT HAYANLHBIM YCIOBUAM;
2) n pas nuddepernupyema Ha IpoMeKyTKe I;
3) MOHOTOHHa Ha IIpoMeskyTKe I
4) obpammaer Npy MoJCTaHOBKE yPABHEHHE B TOKIECTBO;
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1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)

3)
4)

i ' ny
OO6mmm nHTerpanoM auddepeHnnanbHOT0 ypaBHEHHS Fx.y,y,..y") = 0 4pnsiercs cemeiictso

GbyHKIMA BUIAQ
o(x,v,cq, ... ,c,) =0
y = o)
P(xy,¢1,6,) =10
y=c@x) + ¢

dy

3anauy Komm muist nuddepeHnmanibHOro ypaBHeHusI IEPBOTo Mopsiaka dx

Fy)

bopMyIHPYIOT CAEAYIOUIMM 00pa3oM (YKaKUTe MpaBUIbHbIE BAPHAHTHI OTBETA):

Haiitu pemenme y(X) Taxoe, uto Y(Xo/= Yo;

Haiitu peruenne y(X) Takoe, 4to - (xo)= f{Xo, Yo/ ;

HaifTu MHTErpaibHyIo KPUBYIO, IPOXOIMMYIO YEPE3 3aIaHHYI0 TOUKY (X0, Y0);
HaiiTi ceMeiicTBO MHTErpabHBIX Kpnebix Bua V=9 (4 CJ;

Jist npuOIMKeHHOTO TOCTPOCHHS MHTETPATbHBIX KPUBBIX UCTIOIB3YETCSI METOT
1) usorepm;

2) Dinepa;

3) HeonpeaeaeHHbIX K03()(QULIMEHTOB;

4) U30KJINH;

d
e

VYpaBHEeHHE ceMelcTBa N3OKINH IS TU(PPEPeHIINATBHOTO yPaBHEHUS dx < HMeeT BUI:

v =kx.

BriGpath pemenne quddepeHMaTbHOr0 ypaBHEHUS (x+1)dy + xydx=0 cpenu
MPEIOKEHHBIX (PYHKIIHIMA:

y=(x+1)e™

vy=(x+1)e*

y=(x—1) e

y=(x-1e™

ypaBHeHI/IﬂMI/I C pasacIAIOIMUMUCA IICPEMCHHBIMU ABJIAIOTCA YPaBHCHUA BHU/JIA:

fdy = g(x)dx

y = f(xy)

Vv =)

y' = g®)p®)

OI[HOpO,Z[HBIM ,Z[I/I(l)(l)epeHHI/IaHBHLIM YPAaBHCHUCM IICPBOI'O MOPAAKA HA3BIBACTCS YPABHCHUC BUJIA
ny =fxy)

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

gyay’ +by+c=0

4)}?!:}0(5)

10. K ogHOpOoaHbIM ubdepeHInaTbHbIM YPaBHEHUSAM MOXKHO PUBECTH YPaBHEHUS BU1a
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1y =fxy) . ecan f(kx,ky) = f(x,y)

2) y' = flax + bx + c), tae a, b, ¢ — TOCTOSHHBIE THCIIA

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

Kpumepuu oyenok 6 6annax:
Kaoicowtit eonpoc — 1 6ann

Tect py0e:kHOT0 KOHTPOJIS K MOYJIIO 2

1. VkasaTe BepHyI0 3aMeHy s pelneHus ypasuenus -~ .V "V T )

1) V' =p(x).y" = p'(x)

2 V' =Py =p, - p(¥)
1

o

-
F

3) X
— a4
HP=y-y
5)BepHBI OTBET OTCYTCTBYET
2. YKa3aTb ypaBHEHHsI, JOMYCKAOIINE MOHKEHUE TIOPSI/IKA:

1) " =3x"+5
2) V=2x+y
3 ¥ =3y +2y=e

g V=30
5) V'+3y' =2x

6) V' -tgx=y-0")

3. Ypasuenne * V = (¥ CBOJUTCA K JU(epeHInaIbHOMY YpaBHEHHIO |-To mopsiiKa 3aMEHOM:

) ¥V'=px).y"=p'x)
2) V=P =P, p(¥)
1

o

pP=-
3) X
4) BepHBIil OTBET OTCYTCTBYET
5 2=0")

4. YCTaHOBHUTH COOTBETCTBUE MEXKIY MU (HepeHITNATEHBIM YPaBHEHHEM 2-T0 MOPSIIKA U TUTIOM
nudepeHIAIBPHOTO YPaBHEHHUS, TTOJTYYEHHOTO TI0CIIe TTOHMKSHUS TIOps/IKA:
r r [

1 P T L, C pa3aensromyuMu nepeMeHHbIMU
V' =—In—+
X X
r

[EEN

OJHOPOJHOM
JIMHEHHOE

2
3
4 4 VYpasuenue bepaymiu
5 VYpaBHeHue B MONHBIX AuddepeHimaiax
1

6. Vkasarh obluee pelenne ypastennss 2V Y =1+ ().



1) 4Cy =4—(Cx + c,)’

gy Gy =4+ (Cx+C,)

3) 40y =4+ (Cx+ C,)’

4) BepHBIil OTBET OTCYTCTBYET

5) LV =4- (Cr+ G

6. Yka3zatp auHeliHble nuddepeHInalbHble YPaBHEHUS:
1) V' +2y +3y=4x

2 ¥V =@
g 2 () )" =0
g ¥V +20 +y=0
5) V' =9y

7. JIns HUOKETPUBEACHHBIX CUCTEM (QYHKIUH yKa3aTh MOPSIOK YBEIUYCHHS 3HAUCHUS

A= W[}’lr}":];

COOTBCTCTBYIOLICTO OIIPCACINUTCIIA BpOHCKOI‘ (O

1 ¥, =C0sx, v, =sinx

2 ¥, =C0Sx,V, =sinx

3 ¥, =2cosx,y, =2sinx

4 yv=2,y,=x-12

8. Cpenu npuBEeACHHBIX CUCTEM yKa3aTh 3aaqy Koru:

1 ' =5y +4y=0
y(0)=1

2 V' =5y +4y=0
¥(0)=y'(0)=1

3 ¥ =5y +4y=0
¥0)=1yM=-1

4 }5'_5}!'+4}!'=[]
¥(0)=1

5 BEPHBIN OTBET OTCYTCTBYET

9. lano muddepeHnmanbHOe ypaBHEHUE TPETHETO MOPSAKA

9y"” —y' = 0. KopHaMH ero XapaKTepHCTHYECKOTO YPABHEHHS ABJISIOTCS ...

VKaXuTe OTBETHI:

A=

A=

A3=

10.ITo meTomy Bapuaiuu MpOU3BOJIBHBIX TTOCTOSIHHBIX YaCTHOE PEIICHNE HEOTHOPOAHOTO YPaBHEHHUS
y” + 25y = tg5x cnenyer uckartb B BUJE ...

Kpumepuu oyenok 6 6annax:
Kaoicowtii sonpoc — 1 6ann
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1.

1)
2)
3)
4)

1)
2)
3)
4)

7.
8.
9.

Tect py0e:kHOr0 KOHTPOJISA K MOAYJIIO 3

dyHaMeHTaIbHOM cucTeMe pemmenuii {1, x, x2} cooTBeTcTBYET MU PepeHInansHOe ypaBHEHHUE:

"

Dy =0;

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

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

Ay " +y +y =0;

5) apyroii oTBeT

2. O6ee penieHue cucTeMbl U(GPepeHINATbHBIX YPABHEHUH HMEET BUI:

{x' = —5x — 6y,

y =8x+9y

1)y = Cie* + C,e3%;

2)y = Ciet + C,e3%;

3)x = —Ciet — 3C,e3%;y = Cret + 4C,e3;

A)x = Cret + C,e3ty = Ciet + et

3. OnpenenuTh YCTOHYMBOCTh HyJIEBOTO PENIEHHS CIEMLYIOIIEH CHCTEMBI
{x' =x3—y,
y =x+ys.

4. UccnenoBatb ocobyro Touky x = 0,y = 0 cuctemsl

X =2x,y=x+Yy

Vien

Cemiio

dokyc

Lentp

5. UccnenoBath 0COOYIO TOUKY YPABHEHHUS
%zx—Zy, %=4x—3y;

Vien

Cemiio

dokyc

Ientp

6.ChopmynupoBaTh TeOpeMy 00 00IIeM pEeIIeHUH JIMHEHHONW OTHOPOTHON CUCTEMBI
Uro Ha3pIBaeTCA OOIIUM pelIeHHEM JTUHEHHOTO HEOTHOPOAHOTO YpaBHEHUS ?

CdhopmynupoBaTh OCHOBHBIE CBOMCTBA JIeTepMUHAHTa BpoHCKOTO.

Jlath onpenencane QyHIaMEHTATPHON MaTPHUIIBI.
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10. HamucaTh (yHIaMeHTaTbHYIO MATPHILY [T CUCTEMBL X =Y,y = 0.

Kpumepuu oyenok 6 6annax:
Kaowcowvui eonpoc — 1 6ann
JloMalmHsisi KOHTpPOJIbHasI padoTa.

(M1 3a0uHOlt hopmbl 00yUeHusl.)

1. Haiigure obmiee permenue ( 00mmii nHTErpa) qudGepeHInaTbHOTO ypaBHEHUS.

X
2) €°%dy = xdx: 6 YT =X p Y a2y =y

B) y”+6y:O; r) y”+y’:2X—1.

2. Haiinure yacTHOe pemieHue ( YaCTHBIM HHTErpan) AuddepeHnnanbHOro ypaBHEHHS.

a) (X*+1)y'+4xy =3, y(0)=0;
6) Y —2y'+y=-12c0s2x —9sin2x , y(0)=-2, y'(0)=0.

3. Haiinute obuiee pemenue cucreMsl AuddepeHnnanbHbIX ypaBHEHUH.

dx, .
a) E—12X1+5X2, 6){X' :'X—4y+ 3eZt’
= —x+y.
%:SX1 +12x,. y Y

4.VccnenoBaTh Ha yCTOHYMBOCTh TPUBHATBHOE pPeEIleHHEe aBTOHOMHOM CHCTEMbI ypaBHEHHIA:
x'=eXtY — 1 + 2xy,y = 2sinx + y?;

5.MccreoBath pacronokeHue TpaeKTop1ii Ha (ha30Boil MIIOCKOCTH U YCTAHOBUTDH THIT TOYKH TOKOS:
X’=2X-Y, y’=X.

Kpumepuu oyenok 6 6annax:

1 sonpoc — 5 3adanuii no 2 6anna,

2 gonpoc — 2 3a0anuii no 5 6anios

3 6onpoc — 1 3a0anue - 4 6anna, 2 3a0anue - 6 6an108,
4 e6onpoc — 6 bannos,

5 sonpoc — 4 banna.

Bcezo om 0 0o 40 6annos.

SK3AMEHAIIMOHHBIE BUJIETHI
(ounas popma oOydeHUS)

CrpyKTypa SK3aMeHallMOHHOTO OuiieTa:
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1-8 Bonpocsr TectoBsie (0-0,5 6amta kaxeiii), 9-13 npakrudeckue (0-4 6amia kaxeii), 14-16
teoperrueckue (0-2 Oamma Kaxabii).

OO6pa3er sK3aMeHAITMOHHOTO OuTeTa:

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YYPEKJIEHUE BBICIIIEI'O OBPA3OBAHUA
«BAIIKUPCKUI TOCYJAPCTBEHHBIIA YHUBEPCUTET»
®U3UKO-TEXHUYECKUI UHCTUTYT
KA®EJIPA TUPPEPEHIIUAJIBHBIX YPABHEHUI

IK3aMeHAMOHHBbIH Omiter Nel
no kypcey «Auppgepenuuansvnvie ypasnenua»

Ompeneneane U hepeHINATEHOTO YPaBHEHHS, O0IIET0 W YaCTHOTO PEIICHHUS.

2) x*+y>=k,k=0,3) y=kx+b,4)y=kx>.

3.0Onpenenuts TUIBI AU PEePEHIIHATEHBIX YPABHEHHUI 1 TIPUBECTH COOTBETCTBYOIINE OMPEICICHHS
1)3xy’ —2y =x°/y?, 2) xy'=+/y?—x?,3) 4) xy'+y=Inx,5) y>+xy’ = xyy’, 6)
(2x° —xcosy)dx+(2+xsiny)dy =0,7) y = xy' - x’y".

4. Yxa3zaTb BEPHYIO 3aMEHY JUIS PEIICHHS ypaBHeHus X = Y" +1

Dy =p(x),y"=p(x).2 Y=p(y).y"=p,p(y).3) P %,4) p=y".
5. YKa38.TI> ypaBHGHI/IH, }_'[OHYCKaIOH.[I/IC IIOHNXXCHUEC HOpHZ[Ka'

) y'—1=2x,2) y'=tg(2x+1),3) xy"-2y'=0,4) y"=y(y ) 5) y"—3y'+2y=¢*, 6)
ygx=y(y').

2 .
6.YpaBHenue yy" = (y’) cBOIUTCS K AU depeHInanbHOMY YpaBHEHHUIO 1-To mopsiaka 3aMeHoi: 1)

Y'=p(x).y =P (x).2 Y =p(¥).y = pp(¥).3) p=2.4 y=(y)"

7.Yxazars nuHeitHble nudepeHnranbaple YpaBHEHUS:

1) y"?+2y' +3y=4x,2) 2xy" =Yy ,3) 2X(y')3+y”:O,4) X2y"+2xy’+y=0,5) y'=9y,
6) 4y"—4y'+y=0

8. Cpenu JaHHBIX CUCTEM yKa3aTh 3ajady Komn

{y”—ysinx:o, {y"—ysinx:O, { y"—ysinx=0, {y —ysinx=0, {YZXY'JFY'—V'Z,
Ly 5 =y =14 15(0)=1y0)=0,4 [y -y(©O)-15 | y(0)=1.
0. OnpenenuTs BUA YaCTHOTO PEIICHUS L[y] = f( )

f(x)=2x"+x,4,=12,=1,2) f(x)=sin2x+cosx,4 =0,4,=1,3) f(x)=xe*, 4, =014,=3.

0. ITo MeToy Bapraniviy MPOU3BOJILHBIX MOCTOSIHHBIX 00IIee pEIICHNE HEOAHOPOIHOTO YPaBHEHHUS
y"+ 25y =tg5X cieqyeT UCKaThb B BUAE ...

11. OOmiee pereHne CHCTeMbI AU( GEepeHITNATBHBIX YPaBHEHUI HMEET BHI:

X'=-5x-6y, . Dx=Ce'+Ce" _ 1x=-Ce'-3Ce" _ hx=Ce'+Cge"
y' =8x+9y. 2)y=Ce'+C,e* = 2)y=Ce'+4C,e® = 2)y=Cge'+C,e"

2.YpaBHeHue ceMeHcTBa H30KIMH 1St TN DEPEHINATLHOTO YPABHEHUS dy/dx = y/x> HMeeT Bui: 1) Y = kx,
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2. Onpe/IenuTh YCTONYHBOCT HYIEBOIO PENIEHNs ClleAytomeii cucteMsl X' =SiNX+ Y,y = X+ y°

13. Uccnenosats ocobyro Touky X =0,y =0 cucrembr X' =2X,Y = X+ Y Ha ycroiunsocTs ( y3en, cemo,

bokyc, eHTp).
14. CdopmynupoBatb Teopemy 06 obuiem perenun JIOAY (unu auist cuctem).

|5. Uro Ha3bIBaeTCs OOMIMM pelIeHHEM JIMHEHHOTO HEOJHOPOIHOTO YpaBHEHHs?

16. dyHIaMeHTaNIBHOM cCUCTEME PelIeHUN {1, X, XZ} COOTBETCTBYET A hepeHITHAITBHOS YpaBHCHHE:

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

3as. kadpenpoii FOmarymnos M.I'. / Y4 %/ }/:/ /

Kpumepuu ouenok 6 dannax
1-8 sonpocvr mecmoswie (0-0,5 6anna kasxcowitr), 9-13 npakmuueckue (0-4 6anna xasxcowvui), 14-16

meopemuyeckue (0-2 6anna kasxcowvlil).

10-14 6annos — «yooeremsopumenvbHo»
15-19 6annoe — «xopouio»

20-30 b6annos — «comauuro»

Kpumepuu oyenku umoz06020 KOonmpons

[lepeBon omenku u3 100-06amipbHON B YETHIPEXOAITBHYIO MNPOU3BOAUTCS CIEAYIOIIUM
obpazom:
- ouinyHO — oT 80 110 110 6anmnoB (BkiItouast 10 MOOMIPUTENBHBIX OAMIIOB);
- xoportio — ot 60 1o 79 6annos;
- YIOBJIETBOPUTEILHO — OT 45 10 59 6aios;
- HEY/IOBJICTBOPUTEIILHO — MeHee 45 0aioB.

06”4”6 Kpumepuu OUeHKU Umao2o06020 KORmMpOo.Jia

CryzaeHT nonydaeT 6asuibl 3a 9K3aMEeH COTIaCHO 0albHO-PeUTUHTOBOM cucteme. MIToroBblit
KOHTPOJIb OI[EHUBAETCSI MaKCUMAalIbHO B 30 0aiioB, €clu CTYACHT OTBeYaeT MpaBUiIbHO Ha 16 u3 16
MPEAJIOKEHHBIX BOITPOCOB.

VYcraHaBiuBaeTcCs ClenyIoas rpajialus nepeBojia OleHKH U3 MHOT00aUTbHOM B
YeThIPEXOAIIbHY 10!

OK3aMEHBL:

e ornuyHO — oT 80 o 110 GamnoB (Bxirovast 10 moompuTENpHBIX OAITIOB),
e xopoiro — oT 60 10 79 6anos,

®  YJIOBJIETBOPHUTEIBHO — OT 45 10 59 Gamios,

® HEYJOBJETBOPUTENIbHO — MeHee 45 0aoB.

B ciydae, ecnu CTyIeHT caeT Kakoe-Tu00 U3 KOHTPOIBHBIX MEPOTIPUATHN TTO3KE
YCTaHOBJIEHHOT'O CPOKa, MPETOAaBaTeNlb MOKET CHU3UTh MAKCUMAIILHO BO3MOYKHOE KOJTMYECTBO
0aIoB 3a JaHHBINA BU KOHTPOJS Ha 5% 3a KaKIYI0 HEJENI0 MPOCPOUKH.

[TocemnieHue TEKIMOHHBIX U MPAKTUISCKUX (CEMUHAPCKUX, TA00OPATOPHBIX ) 3aHATUN
OIICHUBAeTCs B cyMMax 10 6 u 10 6amioB COOTBETCTBEHHO, OJTHAKO 3TH OAJLIBI SIBISIOTCS IITPAQHBIMH
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¥ BBIUYUTAIOTCS TPEIoIaBaTeieM 3 HaOpaHHBIX CTyICHTaMU 0aJUIOB B XOJI€ TEKYIIETO U PyOeKHOTO
KOHTPOJIA IO CJIENYIOLIEN CXEME:
— 32 MPOITYCKH JICKITHOHHBIX 3aHATUI

3a 25 % mporryckoB BeruuTaercs 1 6amn

3a 50 % mpomnyckoB BelunTaeTcsa 4 Oaa

3a 75 % mpomyckoB BelYUTaeTCa 6 0aioB

3a 100 % mpomycKoOB — CTYJI€HT HE AOIMYCKAETCsI 10 UTOTOBBIX UCTIBITAHUI

— 32 IPOMYCKH MPAKTUYECKUX (CEMUHAPCKUX, TAO0OPATOPHBIX) 3aHATUN

3a 20 % mpoIrycKoB BeIYUTaETCs 2 Oanna

3a 40 % mpoITyCKOB BeIYUTACTCS 5 OaIOB

3a 50 % mpoITyCKOB BeIYUTAETCS 7 0aIoB

3a 75 % mpormyckoB Beruutaercs 10 6amios

6osee 75 % MpoOMyCcKOB — CTYJIEHT HE JOIYCKAETCs 0 UTOTOBBIX UCIIBITAHUM.

Cryzaent, HaOpaBIIMii 110 UTOraM TEKYIIETo U PyOeKHOrO KOHTPOJIA MeHee 35 BO3MOKHBIX
0aI0B WM MPOIYCTUBIINN OoJiee 75 % MpakTUYeCKuX (CEeMHUHAPCKUX, Ta0OPATOPHBIX) 3aHATUH, J10
9K3aMeHa 10 JaHHOM TUCIMILIMHE He JoITycKaeTcs. B aToM ciydae, OH U3ydaeT HEOCBOGHHbBIE UM
TEMBI, BBITIOJTHSIET COOTBETCTBYIOIIUE 33JaHHS HA TUIATHON OCHOBE B CPOKH, YCTAHOBIICHHBIC
JeKaHATOM JUIs JIMKBUJIAINH 33J0JDKEHHOCTEH. basiel, momy4eHHbie TakuM 00pa3oM, MprUOaBISIOTCS
K KOJINYECTBY OaJIJIOB, HAOPAHHBIX CTYJICHTOM B CEMECTpE.

OK3AMEHAILIMOHHBIE BUJIETHI
( 3aounas popma oOyucHHS)
CTpyKTypa 9K3aMEHAIMOHHOTO OuIeTa:
Yetsipe Bonpoca no 10 6amios.

OO6pa3er sK3aMeHaIMOHHOTO OuteTa:

OEJEPAJIIBHOE I'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YYPEXKXJAEHUE BBICIHIEI'O OBPA3OBAHUA
«BAIIIKUPCKHUM T'OCYJAPCTBEHHBIN YHUBEPCUTET»
®U3UKO-TEXHUYECKU UHCTUTYT
KA®EIPA TU®PEPEHIIUAJIBHBIX YPABHEHUI

IK3aMeHAIMOHHLIN OmteT Nel
no kypcey «Auggpepenyuanvusvie ypasnenusn»

1.0Onpenenenne auddhepeHITHATBHOTO YPaBHEHIS, 00IIET0 W YaCTHOTO PEIICHIS.

2.0mnpenenuts THIB UG (HEepeHINATbHBIX YPaBHEHUH U IPUBECTH COOTBETCTBYOIINE OMPEICICHUS
1)3xy' -2y =x*/y*, 2) xy'=y?—x*,3) 4) xy'+y=Inx,5) y>+xy’'=xyy’, 6)
(2x3 — XC0S y)dx +(2+xsiny)dy=0,7) y=xy' —x*y".

3. Chopmymuposath TeopeMy 06 obmiem pemenun JIOAY (umm st cuctem). OyHIaMeHTaNbHAs CUCTEMa
pelIeHU.

4. Pemnts Y' — 2y + Yy =e*sin 2x

3aB. xadenpoii FOmarymnos M.I". / #4777 // %! } f/
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Kpumepuu ouenok 6 d6annax (3aounan popma )
Yemuwipe 6onpoca no 10 6annos.
Bcezo om 0 0o 40 b6annos.

Kpumepuu ouenku umoz206020 konmponsa ( 3aounas popma )

Hmoezosuviti konmpoas ckiaovieaemces uz 6annos 3a 0omauwHow koumpoavuyio (0-40 6annos) u
oannos 3a sxzamern (0-40 6annos) ececo om 0 oo 80 dannos. 3umennas KoumpoabHas paboma
a615emcsi 0053ameNbHbIM YCao8ue 0l OONycka K dK3ameHy. B cayuae, koeda obyuarowutics Ha
3a04YHOU hopme O00yueHus, NONYUUL 34 KOHMPOIbHYI0 pabomy menee 30 0ann08, KOHMPOIbHAA

paboma noonedxcum 8038pamy 0Jisi 8bINOJHEHUSL padOMbl HAO OUUOKAMUL.

Ilepesoo oyenxu uz 80-6a116H01 8 HeMbIPEXOALTLHYIO NPOUZBOOUMCSL CEOVIOWUM 00PAZOM:
«omauyroy — om 60 oo 80 baninos;
«xopouto» —om 45 0o 59 bannos;

«yoosremseopumenvrho» — om 30 0o 44 bannos,
«HeyoosemeopumenvHo» — menee 30 obannos.

4.3.PediTHHI—IIJIaH JUCHHUILIHHBI

JlubdepeHnmanbHOe ypaBHECHUE

Hanpasnenue noAaroroBku [11.03.02] Hupokommyrnukauuontble mexnoi02uu u CUCHeMbl ca3u

(Hazsanue OUCYUNTUHBL COTACHO pabouemy y4eOHOMY NIaHy)

Kypc 2, ceMecTp 3

Buger yuebnoit bamn 3a Yucno 3amauuii | bamner
JIESITETBHOCTH KOHKPETHOE 3a CEMECTP MuHuManbHbIN MaxkcuManbHbIN
CTYJICHTOB 3aJlaHue
Monayas 1. luddepenunaibubie ypaBHeHus 1-To mopsiaka
Texymmii KOHTPOJIb 0 12
KonTposbHas paboTa 1)0-2 5 0 12
Nel 2)0-2

3)0-2

4)0-3

5)0-3
Py6eskHblii KOHTPOJIb 0 10
Tect Nel | 0-1 | 10 0 10
Moayas 2. IngdepeHnnaibHble YPABHEHHS BHICIIHX NOPSIIAKOB
Tekyiuii KOHTPOJIb 0 12
KonTposbHas paboTa 1)0-2 5 0 12
Ne2 2)0-2

3)0-2

4)0-3

5)0-3
Py0e:xHBIIl KOHTPOJIb 0 10
Tect N2 | 0-1 | 10 0 10
Moayasb 3. Cucremsl JuddepeHHaibHbIX YPABHEHHH. Y CTOHYMBOCTH
Tekyiuii KOHTPOJb 0 16
Kontponbhas pabora 1)0-3 5 0 16
Ne3 2)0-3

3)0-6
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4)0-2

5)0-2
Py0exxHBIi KOHTPOJIb 0 10
Tect Ne3 1 10 0 10

IMocemaemocTn
[Mpomycku -6 0
JIEKIUOHHBIX
3aHATUH
Ipomycku -10 0
MPAKTHYECKUX
3aHATHI
IMoompuresibHbIe HANTbI
1. CBoeBpeMeHHOE 0 10
BBITIOJTHEHUEC
3a/laHUH U aKTUBHAS
paboTa y TIOCKH.
HWToroBblii KOHTPOJIb

DK3aMeH ‘ 35 110

5.YueOHO-MeTOAMYECKOE U HH(OPMAIITUOHHOE OOecTiedeHne JUCIMILTUHbI

5.1. IlepeyeHb OCHOBHOM U JONOJHUTEJIbHON Y4eOHOH JTUTEPATYPbl, HEOOXO0AMMOI

AJIAA OCBOCHUA JUCHHUIIJINHBI

B 6ubmmoreke bamkupckoro rocy1apcTBEHHOTO YHUBEPCUTETA MMEIOTCS B

HaJIMIKWU CICAYIOININC U3JIaHH:

1.

2.

OcHoBHas IuTEpaTypa:

tOmarynos, M.I. OOGbIKHOBEHHblE AudpepeHUManbHble YypaBHEHUS : Teopus MU
npunoXxeHna [AnekTpoHHbln pecypc] / M.I. KOmarynoB. — Mocksa; Wxesck: HUL
"PerynsipHas n xaoTudeckas anHamuka", 2008. — OnekTpoH. Bepcusa ney. nybnukauum.

—  [Hoctyn BO3MOXEH yepe3  ONEKTPOHHYH omnbnuoTteky Bawly. —

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

TpeHornH, B.A. OOGbIKHOBEHHble AuddepeHumanbHble ypaBHEHUS :  yd4ebHuK /

B.A. TpeHoruH. - Mocksa : dusmartnur, 2009. - 312 c. - ISBN 978-5-9221-1063-1 ; To xe

[OnekTpoHHbIM pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=82614

. Anbcronby, J1.93. OuddepeHunanbHble ypaBHEHUA W BapuauMOHHOE ucyucrieHne /

J1.3. Onbcronby,. - 6.m. @ 6.1, O.r.. - 425 c. ; To xe [ONeKTpOHHbIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=455165

. Eropos, A.W. Knaccudvrkauma pelueHnin o6bIKHOBEHHbIX AnddepeHunanbHbIX ypaBHEHUN

nepsoro nopsigka / A.W. Eropos. - Mockea : duamartnut, 2013. - 108 c. : un. - bubnwuorp.:
c. 105. - ISBN 978-5-9221-1489-9 ; To xe [OnNeKkTpoHHbIK pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=275303

JlonoiHUTEILHASA IMTEpaATYypAa:
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https://elib.bashedu.ru/dl/read/Yumagulov_Obeknoven.differ.uravneniya_Uchebnik_2008.pdf
https://elib.bashedu.ru/dl/read/Yumagulov_Obeknoven.differ.uravneniya_Uchebnik_2008.pdf
http://biblioclub.ru/index.php?page=book&id=82614
http://biblioclub.ru/index.php?page=book&id=455165
http://biblioclub.ru/index.php?page=book&id=275303

. PoibakoB, K.A. OObikHOBeHHbIE nuddepeHianbabie ypaBHeHus: [IpakTudeckuit
Kypc : yaebnoe nmocodue / K.A. Pri6akos, A.C. SIkumoBa, A.B. [lantenees. - MockBa
: Jloroc, 2010. - 384 c. - (HoBas ynuBepcuteTckas OuOmmoreka). - ISBN 978-5-
98704-465-0 ; To xKe [DJIEKTPOHHBIM pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=84753

. Iaitnomak O.I'., Cynranaes S.T. [uddepennmansasie ypaBuenus. : Kypc nexiuit
/PUO bamkupckoro yH-Ta. — Yda, 2002.-121c. — a6.2. 803k3.

. OumnnmoB  A.®d. COopuuk 3amad 1o AuddepeHmaIbHbM - ypaBHEHUAM. M.;
WMxesck: U3n-Bo PX /I, 2000. — a62., 35 3ks3.

. EropoB, A.1. Teopema Komu u ocobObie pemienust nud@epeHIuaibHbIX ypaBHEHUN /
A.W. Eropos. - Mocksa : ®usmatiur, 2008. - 254 c. - ISBN 978-5-9221-0942-0 ; To xe
[DaexTponHnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=68444

5.2. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«/HTepHeT» M MPOrpaMMHOI0 odecnevyeHusi, He0OX0AUMBIX /1JIs1 OCBOEHUS
AUCHUIIHHBI

. «DnextponHas oubaroTeka baml 'Yy http://www.bashlib.ru/echitzal/
. OBC «YHuBepcurerckas oubmmoreka ommaite» http://www.bashlib.ru/echitzal/
. OBC «JIAHb» http://www.bashlib.ru/echitzal/

6. MaTepuanbHo-TeXHHYeCcKas 0a3a, HeOOX0AUMAsI IVIS1 OCYIIEeCTBJIEHUSI
00pa3oBaTeIbLHOIO NMpoIecca Mo JUCHUILINHE

Z[J'IH MMPOBCACHUA JICKHUOHHBIX U IPAKTUYCCKHUX 3aHATUH HCIOJIb3YCTCA ay)lI/ITOpHHﬁ (1)OHI[

(I)I/I3I/IKO-TCXHI/IquKOFO HHCTUTYTA.

HanmeHnoBanue
CIENMaTU3UPOBAaHHBIX Bun 3ansTuit HaumenoBanue 000py10BaHusl, IPOTPaMMHOTO
ayIUTOPH, KAOMHETOB, obecrieueHus
naboparopwuii
1 2 3
Bonbuias gpusmueckas Jlexuun Jlocka, KOMIIBIOTEP, MYJIbTUMENUUHBIN IIPOEKTOD,
aynurtopus 02 3KpaH

[IporpammHuoOe obOecrnieueHue:

1. Windows 8 Russian. Windows Professional 8
Russian Upgrade. JIunensus OLP NL Academic
Edition, 6eccpounast. Jorosop Ne 104 ot
17.06.2013 .

2. Microsoft Office Standard 2013 Russian.
JIunensust OLP NL Academic Edition, 6eccpounasi.
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http://biblioclub.ru/index.php?page=book&id=84753
http://biblioclub.ru/index.php?page=book&id=68444
http://www.bashlib.ru/echitzal/
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Horosop Ne 114 or 12.11.2014 1.

yuebnasn ayoumopus ons [IpakTryeckue 3aHITHS
npoeeoenusn 3aHAmMuUIl
CEMUHAPCKO20 MURA:
aymauropun Ne 322 wmm Ne
324 ymu Ne 318 (pusmar

Hocka, mein, cOOpHUKY 3a1a4, KaIbKYJISTOP

KOPITyC)
HuTanbHbIH 3ai Nel | CamocTosiTenbHas Hayunstit 1 y4eOHBIA (OHA, HaydHAs MEPUOIUKA,
(rmaBHBIA KOpIyC, | 3TaX) pabora K (MonoOnox) - 3 mr, Wi-Fi pgoctym mms

MOOWIIBHBIX YCTPOWCTB, HEOTPAHUICHHBIN TOCTYII K
OBC u B/]; komuuecTBO MOCaOUYHBIX MECT — /6.

YuraneHblil 3a1 Ne2 (kopmyc | CamocTosTensHas
¢u3mara, 2 3TaK) pabota

Hayunseiii u y4eOHBIH (OHJI, HaydHas MEPUOJUKA,
Wi-Fi  moctynm  mist  MOOWIBHBIX — YCTPOWCTB,
HeorpanndeHHsl noctyn k ObC u BJI; xomuuecTBo
ocagouHbIX MecT — 50.

Uwuranbaeri 3ai1 Ned (koprmyc | CaMmocTosITenbHAs
ounodaka, 4 aTaK) pabota

Hayunslii u y4eOHBI (GOHJ, HaydHAs MEPHUOINKA,
HeorpanndeHHsli goctyn k ObC n BJl; konudecTBo
I0cagouHbIX MecT — 60.

Ipunoscenue Ne 1

®I'bOY BO «BAILIKMPCKUI FOCY}IAPC‘ZI’BEHHBH\/’I YHUBEPCUTET»
OU3NKO-TEXHUYECKNUU UHCTUTYT

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

muctumiuael dugdepenyuanvhovle ypagHeHus Ha 2 ceMecTp

Qunas

thopma 00ydeHus

Oobem
Buna padorsl
JM CIATLINHbI

O6mas Tpyaoemkocts aucuuiuinabl (3ET / gacoB) 4/144
Y4eOHBIX YacoB Ha  KOHTAKTHYIHO  pabotry ¢

MPETNO0/IaBaTeIIeM: 49,2
JIEKITUHA 16
MPAKTUYECKHUX/ CEMUHAPCKHUX 32
J1a00paTOPHBIX
Opyrux (TpyImnoBasi, HHAWBUIYalbHAS KOHCYJIbTAIHS U

WHBIC BUJBI YYCOHOM JEATEIBHOCTH, MPEIyCMaTPUBAIONIUE

paboty obyuarouxcs ¢ npenojasareseM)(PKP) 1,2

25



VY4yeOHBIX YacoB

HA  CaMOCTOSTENbHYIO  paboTy

obyuaromuxcs (CP) 24
Y4eOHbIX 4acoB Ha MOJITOTOBKY K

sK3aMeHny/3auety/aud depeHupoBaHHOMY 3a4ery

(KonTtpon) 70,8

dopMa KOHTPOJIA:
9K3aMeH

2

ceMecTp
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dopma n3ydenust | OcCHOBHas u
MaTepUalIoB: JIEKLIMH, | TOTIOJIHUTEIbHAS dopma
3ananus 1o
NIPAKTUYECKHUE 3aHATUSA, | IATEpPATYPA, TEKYILIEro
CaMOCTOATEIIBHO
No T CEMUHapCKue 3aHATHSA, | PEKOMEHyeMast | . aGoTe | KOHTPOIL
L, | - oM@ H COACPHAHUC nabopaTopHble paboThL, | CTyICHTaM P YCIIEBAEMOCT
ctynentoB (CPC)
camocrosiTelibHas paboTta u|(HOMepa u3 u
TPYJIOEMKOCTbH (B yacax) CITHCKA)
JIK |TIP/CEM |JIP |CP
1 2 3 4 5 6 7 8 9
Moayas 1. {u¢pdepenunaibabie ypaBHeHHs 1-1o nopsiaka
Hudpdepenmanbabie ypaBHeHus 1-ro nopsiaka. 4 8 23 1,4,5, non.
[Monsitre auddepeHanbHOTO ypaBHEHUS: 0JIe HATIPABICHUIH, pelieHue 3a1a4 BeinonHenne
peLIeHUs; MHTEerpaibHble KPUBbIC, BEKTOPHOE 10JIe; (a30BbIe 3.4 [5] Nel-6, Ne 15, Nel6|ayauTOpHBIX U
kpuBble. Jnddepennnanpapie ypaBaeHus 1-ro nopsaka: 1) TTOMAIITHIX
YpaBHEHHUS C pa3iC/IAIOIMMHUCS IIEPEMEHHBIMU, (@, 6), Ne 17-20, Ne30, 3aJaHuM,

1 |2) omHOpoAHBIC YpaBHEHHS, 3)IMHEHOE YpaBHEHHE, 4) No 33,Ne36, Ne 36, Ne|ompockl Ha
ypaBHeHue bepHyinn, Pukkaty, 5) ypaBHEeHHE B ITOJIHBIX 37-45; 3aHATHSX,
middepenmanax. ’ KonTtp Nel

Tect Nel
Monayasb 2. InddepennuanbHubie ypaBHEeHHS BbICHIUX MOPSIAKOB
JAnddepenunanbabie ypaBHeHHs BbICIIUX MOPAIKOB: 4 8 23 1,4,5, zon. peuenue 3axa4 Brinmonnenue
1) ypaBHeHHUS, NOIIyCKAIOIIUE TOHKEHUE MOPSIIKA; [S] Ned25,  Ned26,|ayAUTOPHBIX U

2 2) nuHEeHHBIC YpaBHEHUS JIFOO0TO TTOPAIKA; 34 Nod27. Nod28. Nod29 |AOMaIIHHX
3) KpaeBble 331a4H; Nod55. Nod56. Ned57 3alaHUH,

4) pyuxuuu 'puna; ST T T T T 7 oIpocCkl Ha
) dys Tp NedS8, Ned63, Ned64,|”"
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5) Teopema CyIecTBOBaHUS M €IUHCTBEHHOCTH PEIICHHUs 3a/1a4H Ne465, No 466, Ne 477, |3aHATHIAX,
Komm; Ne481, No482, Ne 483, | KonTpomnbHast
6) MHTEpBAJI CYIIECTBOBAHUS PEUICHNUS JTHHEWHOTO YPaBHEHUS; No241. Ne242. Ne243 pabota Ne2
§ s v e
9) nuHeitHBIE OTHOPOHBIE YPAaBHEHHS C TIOCTOSTHHBIMHU Ne251, Ne252, Ne253,
ko3 uLIeHTaMY; Ne254, Ne255, Ne267,
10) obuiee peleHne TMHEHHOTO HEOAHOPOAHOIO YPaBHEHHUS; Ne268, Ne287,
11) MeTom BapHaIiy MPOU3BOIHHBIX TOCTOSHHBIX; PelleHve 3aaau
12) nuHeiiHbIe ypaBHEHUS ¢ TOCTOSHHBIMH KO3 (QUIIEeHTaMu 1
HEOHOPOIHOCTSIMU CIIELUATBEHOTO BHA. NeS01, Ne502

NoST1, No512, Ne513,

Ne514, Neo515, Ne516,

Ne549, No550, Ne551,

Ne552, Ne 575, Ne576,

No577, Ne578, Ne 582,

Ne 583, No 584.

Moayasb 3. Cucrembl 1u(pepeHINATBLHBIX YPABHEHUA. Y CTONYNBOCTbD.

CucrtemMbl 00bIKHOBEHHBIX TH(PepeHIHATbHBIX YPaBHeHHUid : | 4 8 24 Pemenue 3anau: Brimonnenune
1) HOpManbHBIE CUCTEMB, 1,4,5, pon. ayIUTOPHBIX U
2) aBTOHOMHBIE CUCTEMBI; [5]  Ne786,  Ne787, JOMAIITHUX
3) MeTOI HCKITIOUEHUS; 34 No788, No789, No789, |3aAaHHUi,
4) 1IepBbIE UHTETPAIIB; C 77T 7 7T 7 lonpock Ha
5) GyHIaMeHTa bHas CHCTEMA PEIICHHIA; Ne790, Ne802, Ne803, |zansaTusx,
6) onpenenutens BpoHCKOTO; KontponrHas
7) dopmyna Octporpazckoro — JInysusis; Ne826, Ne828, Ne 829, pabota Ne3,

8) IMHEIHBIC CUCTEMBI C IIOCTOSTHHBIMUA KO3 (UITMCHTAMU;
9) obmiee penierne TMHEHHOW HEOJHOPOJHON CHCTEMBI

NeB30, Ne846, Ne847,
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ypaBHEHUH;

10) MeTO BapHAaITHH MPOU3BOIHHBIX TOCTOSHHBIX;

11) Teopema cyIiecTBOBaHUS U €AMHCTBEHHOCTH PEIICHHUS
3agaun Komm 11st cuctemsl J1000ro nopsiaka;

Ne848, Ne849

YeroiiuyuBoCcTb: 4 8 24,8 1,4,5, non. Pemenue 3amay; Beimonaenue
1) onpenenenue ycTOMUUBOCTH M0 JIAYHOBY, aCHMITOTHYECKON 5]Ne882, No883, Ne884, | ay/IMTOPHBIX H
YCTOMYMBOCTU U SKCIIOHEHIIUAILHON YCTOMYUBOCTH; 34 No885. No890.Ne89 1 Nog | AOMAIIHHUX
2) yukuyu JIsamyHoBa; 941 . N0’89_9 N(:9(;O 3aaHuH,
3) yCTOWYHBOCTD 110 IEPBOMY MPUOITHIKEHHIO; ’ 7 7| ompockl Ha
4) azoBble TPAEKTOPHHU IBYMEPHOM JTMHEHHON CHCTEMBI C Ne907,  NeS08,  Nedld, 3aHATHAX,
MOCTOSIHHBIMH KO3 PHUITHCHTAMH; Ne915, Ne916, Ne925,| nomammss
5) 0co0ObIe TOYKH: CEI0, y3el, (POKYC, LEHTD. Ne 926, Ne932,Ne933, | konrposnbHas
Ne934, Ne935 pabota Ne3
Tect No3
Bcero uacos: 16 32 94,8

IIpumeuanue 1. Yacsl Ha caMOCTOATENBbHYIO pabOTy BKJIIOYAIOT BPEMs Ha MOJTOTOBKY K 3K3aMEHY (KOHTPOJIb).
Ipumeuyanue 2. B Tabnuity He BKiroueHo 1.2 yvaca @KP (rpynmoBasi, vHAMBHUYa bHAsE KOHCYJIBTAIMS U MHBIE BUBI y4eOHOM JeSITETPHOCTH BO
BpEMs CEMECTpa, MOpa3yMeBaroIe KOHTAKTHYIO paboTy 00ydaromMxcsl ¢ IpenoaBaTesiem).
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MHWHOBPHAYKH POCCUN
®I'bOY BO «bAIIKNPCKNHN I'OCY JAPCTBEHHbBIM YHUBEPCUTET»
OU3NKO-TEXHUYECKNU UHCTUTYT

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

muctuiuinael Jugdepenuuanvusvie ypagnenus ua 3, 4 cemectp

3aouyHas

(hopma o0yueHust

O0bem
Bup padorsl
AUCHUILTHHBI

O6mas TpynoemkocTs auctuiuinabl (3ET / gacoB) 4/144
Y4eOHBIX YacoB Ha  KOHTaKTHyl0  pabory ¢

MIPENO0IABATENIEM: 49,2
JCKITUH 8
NPAaKTUYECKUX/ CEeMUHAPCKUX 10
71a00pPaTOPHBIX
Ipyrux (TpyIIoBasi, HHAUBHUyalIbHAS KOHCYJIbTAIHS H

WHBIC BUJBI YUEOHOH JEATEIIEHOCTH, TPEayCMaTPUBAIOIINE

paboty obyuaromuxcs ¢ npenojaBareneM)(DOKP) 1,7
V4eOHBIX 4YacoB Ha  CaMOCTOSTENBHYH  paboTy

obyyatonuxcs (CP) 115,3
VY4aeOHbIX 9acoB Ha MOJITOTOBKY K

sK3aMeHy/3auety/nuddepeHmpoBaHHOMY 3a4ueTy

(KonTpomn) 9

dopma KOHTPOJIS:
’K3aMeH___ 4 cemecTp.

B TOoM 4ncie koHTposibHas — 2 yaca.
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®dopma n3ydenus | OCHOBHas u
MaTepUalOB: JIEKLIWH, | JOTIOJIHUTEIIbHAS dopma
3amanus o
MPAKTUYECKHUE 3aHSTHS, | TATEPATYPA, TEKYILETO
CaMOCTOATEIBHO
Ne T CEMUHapCKue 3aHATHA, | PEKOMCHIyeMas | a6oTe | KOHTPOIL
o, | oM@ ¥ CoACpKatne nabopaTopHbIE paboTHI, | CTyeHTAM P yCIIEBaEMOCT
cryaentoB (CPC)
camocTosiTeNnbHas paborta u|(HOMepa u3 51
TPYIOEMKOCTbH (B Yacax) CITHCKA)
JIK |TIP/CEM |JIP |CP
1 2 3 4 5 6 7 8 9
5 cemectp
Hu¢ppepenumnanbaplie ypaBHenus 1-ro nopsiaka. 2 2 20 |1,4,5, gon.
[MousTre nuddepeHanbHOTO YpaBHEHHUS: T0JIe HATIPABICHUIA, peleHne 3a1a4 Jomarnnusis
pemenus; UHTETpalbHBIC KPUBBIC, BEKTOPHOE II0JIC; (’1033013516 3:4 [5] Nel-6, Ne 15, Nel6 KOHTPOJIbHAS
. 1- 01
kpuBble. JnddepeHunansusie ypaBHeHus 1-ro nmopsaxa: 1) (2 6). Ne 17-20, Ne30, paGora,
YpaBHEHUSI C Pa3JICIIONIMMUCS ITEPEMEHHBIMU, paGoTa ¢
1 |2) onHOpOoaHBIE ypaBHEHHS, 3 )IMHEHOE YpaBHEHHE, 4) No 33,Ne36, Ne 36, Ne| o i
ypaBHenue bepnynnu, Pukkaru, 5) ypaBHeHHE B MOIHBIX )
37-45;
muddepeHuanax.
Juddepenuuanbhubie ypaBHeHUs! BBICIIHX MOPSIKOB: 4 2 41 1,4,5, non. |Pellennue 3anaq Jlomamnusist
1) ypaBHEHWMSI, TOTYCKAIOIIHE TIOHMKCHUE TIOPSIKA; [5] Ned425,  Ne426, | KOHTPOJIbHAS
2) TuHeWHbIe ypaBHEHU JII000TO MOPSAIKa; 3,4 Ned27, Ned28, Ned29,|paborta,
4313 E@ffﬁfﬁﬁiﬁ Ned55, Ne456, Ne457,|paborac
2 5) Teopema CyIIecTBOBAaHUS U €IUHCTBEHHOCTH PEIICHUS 3a]]a91 Ned58, Ned63, Ned6d,|KCHHTAMIL
Komu; Nod65, No 466, Ne 477,
6) MHTEpBAJ CYNIECTBOBAHUS PEUICHHUS JTHHEHHOTO YpaBHEHUS; No481, No482, No 483,
7) byHgamMeHTabHAsS CHCTEMA PEIICHHUH]; No241, No242, No243,
8) ompenenurens BpoHckoro;
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9) nmuHelHbIE OHOPOTHBIC YPABHEHUS C OCTOSHHBIMH
kodpunmeHTamu;

10) ob1iee perieHue TMHEHHOTO HEOJHOPOIHOTO YPaBHEHHUS,
11) MeTo1 BapHaluu MPOU3BOIBHBIX MOCTOSHHBIX;

12) nuHelHbIe YpaBHEHHUS C TTOCTOSHHBIMHU KO3 GHUITHEHTAMH U
HCOAHOPOAHOCTAMU CIICHHUAIIBHOI'O BHUA.

No244, No245, No246,
No251, No252, Ne253,
No254, Ne255, Ne267,
Ne268, No287,

PelweHne 3agau
Ne501, Ne502

No511, Ne512, Ne513,
Ne514, Ne515, No516,
No549, No550, Ne551,
Ne552, Ne 575, Ne576,
Ne577, No578, Ne 582,
Ne 583, No 584.

6 4 61

6 cemecTp
CucreMbl 00bIKHOBEHHBIX U} (PepeHIuaTbHBIX YPABHEHHT : | 2 4 30 Pemenne 3amay: Jomarusst
IPMA———— YA A [s] N8, 7T, O
3) METOX UCKIIFOUCHHS; 34 No788, Ne789, Ne789,| pabora ’c
4) nepBble UHTETPATIB; KHHUTAMIL.

5) pynnameHTanbHas cUCTEMa PEICHUH;

6) onpenenutens BpoHckoro;

7) dopmyna OcTtporpanckoro — JInyBumIs;

8) NMMHEHHBIE CUCTEMBI C TOCTOSTHHBIMU KO3 QHUIIMEHTAMH;
9) ob1ee peleHue TMHEHHON HEOTHOPOAHON CUCTEMBI
YpaBHEHUH;

10) MeTom BapHaIi¥ MPOU3BOIHHBIX TTOCTOSHHBIX;

11) Teopema cyleCTBOBaHUS M €AMHCTBEHHOCTH PEILICHUS
3amaun Komm ams cructeMsl Tr000T0 MOPSIIKa;

Ne790, Ne802, Ne803,
Ne826, Ne828, Ne 829,
Ne830, NeB846, Ne847,
NeB48, Ne849
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[ [ [ | | |

YeroiituuBoCTh: 2 35,3 (1,4,5, non, |Pemenue sanau; Jlomamusis

1)ompenenenue ycToiHunBOCTH 110 JIAyHOBY, 5INe882, Ne883, Ne884, | KOHTpOIbHASA
ACHUMNTOTUYECKOW YCTOMYMBOCTH M YKCIIOHEHIIUAIBHOM 34 Ne885,Ne890,Ne891,Ne§ | paborTa,
YCTOMYUBOCTH; 94, N899, Ne900, | paboTa ¢

2) yCTOMYMBOCTD MO MEPBOMY MTPUOJIHKEHHUIO; Ne907, Ne908, Ne914,|KHHUTaMH.

3) (bhazoBbIe TPaEKTOPUHU JBYMEPHOI JINHEHHOM CHCTEMBI C Ne915, Ne9l6, Ne925,

ITOCTOSTHHBIMHU K03 (DHUIIMEeHTaMH;

Ne 926, Ne932,Ne933,
4)oco0Oble TOUKHU: CeI0, y3ei, GOKyC, IEHTP.

Ne934, Ne935

2 6 65.3

Bcero 4yacos: 8 10 126,3

Ipumeuanue 1. Yacsl Ha caMOCTOATENBHYIO pabOTy BKJIIOUAIOT BPEMs Ha MOJATOTOBKY K 9K3aMeHY (KOHTPOJIb), KOHTPOJIBHYIO padoTy — 2 Jaca.
Ipumeuanue 2. B Tabnuiry He BKiroueHo 1.7 yaca @KP (rpynmoBasi, vHANBHYa bHAS KOHCYJIBTAIHS U MHBIC BUIBI y4€OHOM JeSITETHHOCTH BO
BpeMsl ceMecTpa, Mopa3yMeBaroIie KOHTAaKTHYIO paboTy 00ydaronMxcsl ¢ IpenojaBaTesiem).
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