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1. IlepeyeHb NMJIAHMPYEMBIX Pe3yJabTATOB 00y4YeHHsl MO JMCHUIJIHHE, COOTHECEHHBIX €
IVIAHUPYEMBIMH Ppe3yJibTaTaMH 0CBOCHHMS 00pa30BaTeIbHOM NPOrpaMMBbl
(c opuenmayueii Ha KapmMvl KOMNeMeHYuti)

[Iporecc ocBoeHUsT AUCIUTIINHBI (MOTYJIs1) HAIlpaBJIeH Ha (POPMUPOBAHHE CIICTYIOIIMX KOMIICTCHIIHINA:
OIIK-1 ciocoOHOCTh MPUMEHSTh 0a30BbI€ 3HAHHUS MaTEMAaTHUECKUX U €CTeCTBEHHOHAYYHBIX
JUCITUTINH, TUCIUTUTHH 0011enpodheCCHOHATBHOTO UKIIA B 00beMe HEOOXOIUMOM B
npodeccuoHaNbHOM NeTeIbHOCTH OCHOBHBIX 3aKOHOB COOTBETCTBYIOIIMX HAYK, pa3padOTaHHBIX B
HUX TOJIX0JI0OB, METOJIOB U PE3YJIbTATOB MATEMATHUYECKOT0 aHAIM3a U MOJICTUPOBAHUS,
TEOPETHYECKOT0 U 3KCIIEPUMEHTAIBHOIO UCCIIETOBAHHUS.
IMK-2 crnocoOHOCTh UCIONF30BATh HAa MPAKTUKE COBPEMEHHBIC MPEICTABICHUS HAYK O CBOWCTBAX
BEIIECTB U MaTEPHUAJIOB MPU MEPEX0/ie UX B HAHOPa3MEPHOE COCTOSIHKUE (HOJIb, OJTHO U ABYXMEPHOE),
0 BJIMSIHUU pa3Mepa Ha CBOMCTBA BEIIECTB U MAaTEPUAJIOB, B3aUMOICHCTBUY HAHOMATEPHUAJIOB U
HAHOCHUCTEM C OKPY>KaIOIIEeH Cpe/iou.

dopMmupyemas IIpumevanus
PesynbraTel 00 yaeHus KOMITETEHIIHA (C

YKa3aHHUEM KO,Ha)

3HaHuA 3HaTb: OCHOBHbIE IOJIOKEHUS IOHATUI OIIK-1
i epeHInanTbHOT0 ypaBHEHUS U CUCTEMBI
auddepeHInanbHbIX YpaBHEHUI; 00IIEero peleHns 1
YacTHOIO penieHus nudGhepeHINaTbHOr0 YPaBHCHUH;
3agaun Komrm; kpaeBoit 3aga4n; mpobaeMsl yCTOHUNBOCTH
peLICHHUs]; UX KOPPEKTHOM MaTEMaTUYECKOM NOCTAHOBKHU.
3HaTb: METO/BI BBISIBIICHUS €CTECTBEHHOHAYYHOM I1K-2

CYIIHOCTH OCHOBBIX NOHATHI nu(hepeHnnanIs-HOro

YpaBHEHUS U cucTeMbl I hepeHIINATbHBIX YPaBHCHHN;
00IIero penIeHnsT M YaCTHOTO PEIICHHUS
muddepeHnranpHOTO ypaBHeHNHN; 3a1a4un Komm; kpaeBoit
3a1a4u; UX KOPPEKTHOI MaTeMaTUYECKON MOCTAaHOBKU

YMenus YMeTh pemarb COBpEMEHHBIMH METO/IaMU  PA3JIMYHbIE OIIK-1
i depeHnnanbHble  ypaBHEHUS [IEPBOTO IOPSI/IKA;
JenaTh MaTEMaTHYECKUE TIOCTAaHOBKH; PEIIaTh

i epeHnnanbHble ypaBHEHHS BHICIIINX MTOPSIIKOB,
JIOITyCKAIOITe TOHMKEHNE MTOPAIKa U JTHHEIHbIe
ypaBHEHHUS T000T0 MOPSIIKA, UCIIONB3Ys METO]] BapHUaIuu
IIPOU3BOJILHOM ITOCTOSIHHOM U METOJI HEOIIPEAEIEHHBIX
KO3 PHUIIUEHTOB /ISl TUHEHHBIX YPaBHEHHH C
MOCTOSTHHBIMHU KO3((UIIMEHTaMU U HEOJTHOPOJHOCTSIMH
CHENMANbHOTO BU/A; PEIIAaTh KpacBble 3a/1a4M; PEeNIaTh
CHCTEMbI JIMHEHHBIX OOBIKHOBEHHBIX (D (hepeHnnanIbHbIX
YpaBHEHHUH METOOM HCKIIIOUEHUS, HHTETPUPYEMBIX
KOMOMHAIMH 1 C TOMOIIBIO MATPUIHON SKCIIOHEHTHI;
HCCIIEI0BATh 3aBUCUMOCTb M HE3aBUCUMOCTb CHCTEMBI
(GYHKIMH 110 OTIPEeNICHNIO U Yepe3 ONPEAeIUTeNb
Bponckoro; uccnenoBaTs yCTOMYUBOCTH 110 JIANyHOBY
peleHus TMHEHHOH cucTeMbl TndhepeHIaIbHbIX
YpPaBHEHUH, HE TUHEWHON CUCTEMBI 10 IEPBOMY
MIPUOIMKEHUIO ¥ ¢ IOMOIIs QyHKINH JIsSmyHOBa,
kputepuii I'ypBuna; kpurepuii Muxaitiosa.

YMeTh: MPUMEHATH PU3NKO-MAaTeMaTHIECKUH anmapar IK-2
JUISL pELlIeHUs] NCCIIeI0BATEIbCKUX IIPOOIIeM C

UCTIONb30BaHNEM (D (epeHINaTbHBIX ypaBHEHUH




Pa3IMYHOTO NMOPsAAKa; MaTEeMaTHUECKOW MOCTAaHOBKU
3a7a4 (PU3UKK; PEIICHHS KPAeBbIX 33a4H; PEILCHUS
CHCTEM JIMHEWHBIX OOBIKHOBEHHBIX IH((hepeHInanIbHbIX
Pa3IMYHBIMHU METOAAMH; UCCIEIOBAHUS YCTOHYUBOCTH TIO
JlamyHoBY perienust cucteM Au(depeHInanbHbIX
YPaBHEHHUH Pa3IMIHBIMU METOAAMH.

Brnanenus BiajieTh: cmOCOOHOCTHIO COCAMHSATH TCOPETHUCCKUEC OIIK-1
3HAHUS C MPAKTUYECKUMHU HABBIKAMHU MIPH PELICHUU
Y4eOHO-TPEHUPOBOYHBIX 33724 C LIENBI0 B MOCIEIYIOMIEM
MTOCTPOCHUS HAYYHOM KapTHHBI MUPA.

(HaBBIKH /
OTIBIT

JACATCIBbHOCT

BiaieTh: crmocoOHOCTHIO COSIMHATE TEOPETHICCKHUE [1K-2
3HAHUS C IPaKTUYECKUMH HABBIKAMH [P PEIICHUH
y4eOHO-TPECHUPOBOYHBIX 3314 ISl BEIPAOOTKHU B
MIOCJIEIYIOIIEM TOHUMaHUS! KJIFOYEBBIX ACTIEKTOB
KOHILIENIHUI B 00JIACTH UX CIIEHAIN3aLHH.

u)

2. Llesqb M MeCTO TMCHHUILIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOI MPOrpaMMBblI .
Huctunnuna «/IuddepeHuuansupie ypaBHEHHs» sBIsETCS 0a30BOM IUCHUIUIMHON B 1ukie bl

Juctummaast (Moxynun). OHa uzydaercs Ha 1 Kypce Bo 2 cemecTpe.

LenssmMu ocBoeHUst AUCHUTUIMHBL (MoayIist) «Auddepernnansapie ypaBHEHHS» SBISIOTCS:
-chopMupoBaTh y OyayIIMX CHENUAINCTOB COBPEMEHHBIE TEOPETUYECKHE 3HAHKS B 00JaCTH TEOpUHU
JUHENHBIX HHTETPAIbHBIX ONEPaTOpPOB M JIMHEHHBIX (PYHKUHMOHAJIOB, NPAKTUYECKUE HABBIKU B
PELIEHUH U UCCIIEJOBAHUN OCHOBHBIX TUIIOB YPABHEHUI M KPaeBbIX 3a/1a4, CBA3aHHBIX C HUMHU,
-03HAaKOMUTh CTYJEHTOB C COOTBETCTBYIOLUIUMHU IPUIOKEHUSAMH 3TOM TEOPUHU B MATEMATHYECKOU
busuke.

Huctunnuna «Auddepennnanbabie ypaBHEHUS» JTOTUYECKH U COIEPKATEIbHO-METOAMYECKU
TECHO CBs3aHa ¢ TAKUMHU JUCLMILIMHAMU KakK «HTerpaabHble ypaBHEHUS U BapUaLlMOHHOE
ucuuciaeHue» u «JInuHeHble U HeIMHENHbIE YpaBHEHUS PU3uKn». [Iponiecc n3ydeHus 1uCHUILIUHbI
ONMpAETCs Ha 3HAHUS, TOJyYEHHBIE ITPU U3YUEHUH KypcoB «MaTeMaTuuecKkoro aHajau3a» u
«JIuneiinou anreOpsl». 3HAHUS, OTYUYEHHBIE B Pe3yJibTaTe OCBOeHUs Kypca «uddepennunanpanie
YpaBHEHU S MO3BOJISAIOT IPUMEHSTh COOTBETCTBYIOIIME METO/IbI NP pelIeHnH 3a1ad «JIMHeHHbIX 1
HEJIMHEHHBIX ypaBHEHUN QU3UKU» U «/HTerpanbHbIX ypaBHEHUH M BapHALIMOHHOTO UCYUCIICHUS»

W3yueHne MAUCHUIUIMHBL SIBISETCS OJHUM U3 HEOOXOJUMBIX D3JIEMEHTOB MOJTrOTOBKU
CIEIMAJIMCTOB I10 JAHHOMY HalpaBJIECHUIO.

Jis ee yCHENIHOTO H3yYeHHs] HEOOXOMUMBI 3HAHMS M YMEHHUs, INPUOOPETCHHbIE B
pe3yJibTaTe€ OCBOCHMS MPEAIICCTBYIOIIUX IUCHUIUIMH: «MaTeMaTH4ecKuil aHaliu3y», <JIMHEHHast
anredbpa». OcBoenue aucuuIUIiMHbl  «/luddepeHnnanbuple  ypaBHEHHUs» HEOOXOOUMO  IIpH
MOCTEAYIOUIEM U3YyYEHUH TUCUUIUINH «YpaBHEHMS B YaCTHBIX MPOU3BOJIHBIXY» «JlnpdepenunanbHast
FE€OMETPHSI U TOTIOJIOTUS U psiia APYTUX.

3.Coaep:xanue padoyeil mporpaMmal (00beM JUCHUINIMHBI, TUNIBI M BUAbI y4eOHBIX 3aHATHIA,
y4eOHO-MeToAHYecKoe obecrnedeHre CaMOCTOATEIbHOM padoThl 00y4aIOIMXCs1)

Conepskanne padoueit mporpammel ipeactasieno B [IPU/IOJKEHUE 1.

4.(I)OH)I OLHCHOYHLIX CPEACTB MO0 JTUCHUIIJIUHE



4.1. IlepeyeHb KOMIETEHUMI ¢ YKa3aHMEM 3TANOB UX (JOPMHUPOBAHUS B polecce
OCBOCHHSI 00pa3oBaTeIbHOM NporpaMmmbl. OnucaHue nMoka3aresieil 1 KpuTepues

OIMHUCaHHuEC IIIKAJ ONCHUBAaHUS.

OLlCHUBaHUHA KOMl'leTeHl_lI/Iﬁ Ha Pas/iMYIHbIX 3Tallax ux (l)OpMI’IpOBaHl/Iﬂ,

Kon wu dopmymupoBka kommerenmuu OIIK-1 cnocoOHOCTH mpuMeHSTh 0a30Bble  3HAHUS

MAaTCMAaTUYCCKUX U CCTCCTBCHHOHAYYHBIX AUCHUILJIMH, JUCHUIIINH 06H_[erO(b€CCI/IOHaJIBHOI‘O OUKJIa

B 00beMe HEOOXOIMMOM B MPO(hEeCcCHOHATLHOMN JAesTeIbHOCTH OCHOBHBIX 3aKOHOB COOTBETCTBYIOIUX

HayK, paBpa60TaHHBIX B HHUX IIOAXOJ0OB, METOAOB M PE3YJIbTATOB MAaTEMaTHYCCKOI'O0 aHA/JIW3a U

MOACIIUPOBAHUA, TCOPETUUCCKOI'O U SKCIICPUMECHTAJIBHOI'O UCCIICAOBaHU .

Oran IInannpyembie pe3yabTaTs 00yICHHS Kpurepuu oneHnBaHus pe3ynbTaTOB 00yUeHUS

(ypoBeHn) (TokazaTenu JOCTHYKCHHS 3aIaHHOTO 2

OCBOCHHUS YPOBHS OCBOCHUS KOMIIETECHITHH) «He 3 4 5

KOMIIETEH «Y 10BJIETBOD

- yIIOBJIETBOPH ATeNLHOY «Xopomio» «OTINYHO»
TEJILHOY

IlepBorit 3HaTh: OCHOBHBIE MOJIOXKEHUS MOHATUH | MMeer B nenom 3Haer 00 3Haer 00

JTan mudhepeHInanTb HOTO ypaBHEHUS U YacTHYHbIC 3HaeT 00 OCHOBHBIX OCHOBHBIX
cucTeMsl au(hepeHInanTbHBIX 3HaHUA 00 OCHOBHBIX TIOHATHAX U TIOHATHAX U
YpaBHEHHIA; OOIIET0 peIeHUS H OCHOBHBIX MOHATHUSX U 3akoHax«/udd | 3axonax
YaCTHOTO PEIICHHS MOHATUAX M | 3aKOHAax epeHIMambHBIX | «uddepenn
muddepeHnInanTbsHOTO ypaBHEHN; 3aKOHaX «duddepenn | ypaBHECHHI», HO | MaNbHBIX
3agaun Koy kpaeBoit 3a1aum; «duddepen | manbHBIX JOIyCKaeT YpaBHEHHI».
npo0JIeMbl YCTOWYMBOCTH PELICHHS; X | LUAIBHBIX YpaBHEHi». HE3HAYUTEIIbHBI
KOPPEKTHOI MaTeMaTU4eCKOU YPaBHEHUID» € OIIUOKH.
MOCTaHOBKH.

Bropoit YMeTh  peuiatb COBPEMEHHBIMU He YmMmeer IToxa3biBaeT B YcnemHoe u

JTal METOJlaMU pa3IMyHbIe MOKa3bIBaeT | YaCTUYHO HeJIoM cucTeMaTH4ec
muddepeHunanbHble ypaBHEHUS chopmupoBa | Pemars yCIIeIIHOE, HO Koe
MIEpBOTO MOPSIZIKA; 1eNaTh HHBIC 3a7a4M 110 cozeprKamiee MIPUMEHEHHE
MaTeMaTHYECKHe TIOCTaHOBKH; PEIaTh yMeHHS B JIICIUTIIIMHE OTZAENbHBIC METOJIOB
muddepeHIraTbHbIe YpaBHEHUS pelIeHIH «dudpdepenn | mpobes peureHus
BBICIINX TTOPSAKOB, JOITYCKAOIIHE 3a1ad Mo nabHbIe WCTIONIb30BaHNE | 3371a4
TIOHIDKEHHUE TTOPSI/IKa U JINHEHHBIE JUCLUIUIMHE | YpaBHEHUS METO/I0B «Anddepenn
ypaBHEHHS JII000TO TOpsIIIKa, «dudpepen | He ymeer pemeHus 3a7a4 | MaJbHBIX
UCIIONIb3Ysl METOJ BapHaluu L1aJIbHBIE aHAJIM3MPOBAT | MO AUCUUIUIUHE | YPaBHEHUI».
MIPOU3BOJILHOM MOCTOSSHHOM U METOJ YpPaBHEHUS» | b U «duddepennna | AHamuzupyer
HeornpeJelieHHbIX K03 duunentos ains | He ymeer MPUMEHSTH JIbHBIE U [IPUMEHSIET
JIMHEHHBIX YPaBHEHHI C IOCTOSHHBIMU | aHaNu3upoBa | (usuueckue YpaBHEHHS. ¢busnyeckne
k03¢ dHULneHTaMU 1 Th U 3aKOHBI JIJIsI [Mpumensier 3aKOHBI JIJIsI
HEOJ/IHOPOJIHOCTSIMHU CIHIEIIMAILHOTO MPUMEHSTh peuieHus ¢busnueckne peteHus
BHUJIa; pelaTh KpaeBble 3aa4M; pemarh | Gu3nveckue | 3amad. 3aKOHBI JJIs 3azad.
CHCTEMBI JINHEHHBIX OOBIKHOBEHHBIX 3akoHBl At | He B monmHO#M | pemenus 3agau.
i depeHnnaNbHBIX YpaBHEHUH pemneHus Mmepe
METOJIOM HCKJIIOUECHUS], MHTETPUPYEMBIX | 3ajad. MIPUMEHSET
KOMOHMHAIMI U C TOMOIIBI0 MaTPUIHON bm3nyeckne
9KCIIOHEHTBHI; NCCIIEI0BATh 3aBUCHMOCTD 3aKOHBI JUIS
Y HE3aBHUCUMOCTh CHCTEMBbI (DYHKIIUH 10 peteHus
OIIPEICNICHUIO ¥ Yepe3 ONPEACIUTEIIh 3amaq

Bpouckoro; uccienosars
YCTOWYUBOCTH 110 JIsimyHOBY penieHus
JIMHEVHON CUCTEMBI
muddepeHInaNbHBIX YpaBHEHNH, HE
JUHENHON CUCTEMBI 110 IEPBOMY
MPUOIMHKSHUIO U C TIOMOITHh QYyHKIHH




Jlanynosa, kpurtepuii ['ypBuna;
Kkputepuil Muxaiinosa.

Tperuit
JTan

Bragers: criocoOHOCTBIO COSAUHSATE
TEOPETUICCKHUE 3HAHUS C
MPAaKTUYCCKUMHU HABBIKAMHU MIPH
pelieHrH y4eOHO-TPEHUPOBOYHBIX
3a51a4 C MEJIbI0 B MOCTICIYIOIIEM
MOCTPOCHUS HAYYHOW KapTHHBI MUPA.

®parmeHTap
HO BJaJieeT
HaBbIKaM U
METOAaMU
«duddepen
[MaJIbHBIX
YpaBHEHUI».

B nenom
yCIIEIIHOE, HO
HE
cucTeMaTHyec
K1
MPUMEHSET
HaBBIKH U
METOJlaMHU
«duddepenn
MaIbHBIX
YpaBHEHUI».

B nenom
ycIenmHoe, Ho
cojepiKaliee
OTZAENbHBIE
po0eITsI
MIPUMEHEHHE
HaBBIKOB U
METO/I0B
«dnddepennna
JTBHBIX
YpaBHEHU».

Bnaneer B
MIOJIHOW Mepe
MeTOoAaMHU
«Andpdepenn
HaJIbHBIX
YPaBHEHUI».

Kox u popmymuposka komnereniuu IIK-2 crnoco6HOCTh HCHIOIB30BATH HA IPAKTUKE COBPEMEHHBIE
IPE/ICTaBICHUS HAyK O CBOMCTBAX BELIECTB M MaTEPUAIOB MIPU MEPEXOE UX B HAHOPA3MEPHOE
cocTosiHuE (HOJb, OTHO U ABYXMEPHOE), O BIMSHUAU pa3Mepa Ha CBOIMCTBA BEIIECTB M MAaTEPHAJIOB,

BSaHMOﬂCﬁCTBHH HaHOMATCpHUaJIOB U HAHOCUCTEM C OKPY)KaIOH_ICfI cpez[oﬁ.

Otan Kpurepun onieHnBaHus pe3yIbTaTOB 00yYCHUS
(ypoBeHb) 2
OCBOEHHS [Tnanupyemsie pe3yabTaTsl 00yUeHUs «He 3 4 5
KOMIICTCH (TIoKazaTenu TOCTHKECHUS 3a}:[aHI—£OFO VIOBJIETBOPH «Y IOBIIETBOD «Xopoto» «OTTIHIHOY
oUH YPOBHS OCBOCHUS KOMITETCHITHN) TCIBHOY UTEJIbHOY
IlepBsrit 3HaTh: METO/IbI BBIABICHUS Nmeer B nenom 3Haer 00 3Haet 00
JTan €CTECTBCHHOHAYYHOM CYITHOCTH JaCTUYHBIC 3HaeT 00 OCHOBHBIX OCHOBHBIX
OCHOBBIX NMOHATHH MuddepeHmansHoro | 3HaHus 00 OCHOBHBIX HOHATHSIX U HOHATHSX U
YpaBHEHUS U CUCTEMBI OCHOBHBIX MOHATHUSX U 3akoHax«/Judd | 3axonax
muddepeHnInaNbHBIX YpaBHEHNI; HOHATHUAX U 3aKOHax epeHIMambHbIX | «uddepenn
001Iero pelIeHNs U YaCTHOTO PEUICHHsS | 3aKOHax «duddepenn | ypaBHEHHI», HO | MaIbHBIX
i depeHnInanIbsHOTO ypaBHEHNH; «duddepen | manbHBIX JOITyCKaeT YPaBHEHHI».
3agaun Komw; kpaeBoi 3anaun; ux LOUAITBbHBIX YpaBHEHI». HE3HAYUTENbHBI
KOPPEKTHOM MaTeMaTHYECKOH YpaBHEHHI» € oImuOKH.
MOCTaHOBKH
Bropoii YMeTh: mpuUMeHSTh (U3HKO- He Ymeer [Toka3biBaeT B VYcnemHoe u
3TaI MaTeMaTHUYECKHIl anmapat Jyis MOKa3bIBAaeT | YaCTUYHO eJIOM cucTeMaTH4ec
peLIeHust uccieoBaTelbCKuX npodiaeM | copmuposa | Pemars yCIELHOE, HO KOe
C HCIIOJIb30BaHUEM HHBIE 3aJa4uu 1o cojiepKaiiee pUMEHEHHE
muddepeHIHaTbHBIX YpaBHEHUH YMEHHS B JUCTIUATUINHE OTJeNbHBIE METOOB
Pa3IMYHOIO MOPSIKA, pelieHuu «Iuddepenny | mpoGens peuleHus
MaTeMaTHYECKOW MOCTAHOBKH 3a7a4 3a/1a4 1o HaJIbHBIE UCIIONIb30BaHMUE | 3a1ay
(U3UKY; peleHus KpaeBbIX 3a/1a4H; JUCLUIUIMHE | YpPaBHEHHS» METOJIOB «Andpdepenn
pelIeHNs CUCTEM JIMHEHHBIX «dudpepen | He ymeer pelleHus 3aa4 | MaIbHBIX
OOBIKHOBEHHBIX (D hepeHInanIbHbIX NENINSE aHAIIM3UPOBAT | MO AUCUMIUIMHE | ypaBHEHUI».
pa3sNUYHBIMHM METOAAMU; UCCIEI0OBAHUS | YPaBHEHUS» | b U «dnpdpepennna | AHamU3UpyeT
ycroitunBocty 1o JlsmyHoBy pemenus | He ymeer IPUMEHSATD JIbHBIE U IPUMEHSET
cucteM anddepeHInaaTbHbIX aHAM3UpOBa | (hU3NIECKHe YPaBHEHUS. ¢usnaeckue
YPaBHEHHUHU Pa3IUYHBIMU METOJAMH. Th | 3aKOHBI IS [Ipumenser 3aKOHBI JUIS
MIPUMEHSTh pemeHus ¢$usngeckne peneHus
¢usnueckue | 3amad. 3aKOHBI IS 3a1ad.
3aKOHBI ISt He B nmonHoit pelIeHus 3aaad.
pemeHus Mmepe
3ajau. IpHUMEHSET
¢dusnyeckne




3aKOHBI IS
pelieHus
3a1a4
Tperuit Brnaners: cnocoGHOCTHIO COEMHSATD ®parmenTtap | B nemnom B nenom Bnapgeer B
JTan TEOPETUYECKUE 3HAHUS C HO BJIaZICET YCIEIIHOE, HO | YCIELIHOE, HO IIOJIHOM Mepe
[IPAKTUYECKUMHU HAaBBIKAMU IIPH HaBBbIKaM U HE coJiepakaiee METOJaMHU
penieHn: y4eOHO-TPEHHUPOBOYHBIX METOJaMU CUCTEMAaTH4EeC | OTACIbHBIC «Andpdepenn
3aja4 Juis BRIpaOOTKH B mocienytomem | «duddepen | ku Ipo0eITsI HaJIbHBIX
MOHUMAaHHUs KIIOYEBBIX ACMEKTOB U LOUAITBHBIX MPUMEHSET IIPUMEHEHNE YPaBHEHHI».
KOHIIETIINH B 00JIaCTH X YPaBHEHHI». | HABBIKH U HaBBIKOB U
CHELHAIH3aLUN. METOAAMHU METOJIOB
«dudpdepenn | «dAuddepennna
HAJIbHBIX JIBHBIX
YPaBHECHU». YPaBHEHUI».

[Tokazarenu chopMUPOBAHHOCTH KOMIIETCHITHH:

KpI/ITepI/IﬂMI/I OLCHHUBAHUA SABJIAIOTCA 63.]'[.]11)1, KOTOPBIC BBICTABJIAIOTCA IIPEIIOJaBaTCIIEM 3a

BU/IbI IEATEIHHOCTH (OLIEHOYHBIE CPEJICTBA) IO UTOraM M3y4eHUsl MOAYJeH (pa3/enoB IUCIUIUIMHEI),
NEPEYUCIICHHBIX B PEUTHHI-TUIaHE NUCUUIUIMHBI (0151 9K3aMeHa: TeKYIH KOHTPOJIb — MakcumyM 40
0a1oB; pyOeKHBIA KOHTPOJIb — MakcuMyM 30 GayuioB, MOOMIPUTEIbHBIE OBl — MakcumyM 10).
[IIxanbl OLIEHUBAHUSA:
(0ns1 oK3aMENQ:

oT 45 10 59 6ann0B — «yI0BIETBOPUTEIBLHO;

ot 60 10 79 6aI0B — «XOPOLIOY;

oT 80 6aI0B — «OTIUYHOY.

4.2. TunoBble KOHTPOJIbHBbIE 3aJaHUS WM HHbIE MATEPHUAJIbI, HEO0OX0AUMBbIE ISl
OLICHKHU 3HAHUI, YMEHHH, HABBIKOB M ONBITA AeATEJIbHOCTH, XaPAKTEPHU3YIOIIHX
3Tanbl (JOPMUPOBAHNUS KOMIIETEHIMH B NpoLecce 0CBOeHHsI 00pa30BaTeIbHOM
nporpammel. Meroanuyeckue MaTepuaJibl, ONpeaeaine Npoueaypsol
OLICHMBAHUSA 3HAHUN, YMEHUI, HABBIKOB U ONbITA 1eATEIbHOCTH,
XapaKTepu3yluXx 3Tanbl GopMHUpOBaHUS KOMIIETCHIUN

Oransl OreHOUHBIE

OCBOCHHS PesynbraTe! 00ydeHus Komnerenuus cpencTaa
3HaTb: OCHOBHbIE IOJIOKEHUS IOHATUI OIIK-1 VYerHbll onpoc,
1 hepeHnnanTbHOTO YPaBHEHUS U CHCTEMBI KonrponbsHas
muddepeHInaNbHBIX YpaBHEHHI; 00IIero perieHus u pabota Nel
YaCTHOTO pelieHus AP PepeHINaIbHOTO YPaBHEHNY;
3amaun Komrm; kpaeBoit 3aga4n; mpodiemMsl
YCTOMYMBOCTHU PELIEHMS]; UX KOPPEKTHOM
MaTeMaTHYeCKOH MOCTaHOBKH.
3HaTb: METO/bI BBISIBIIEHUS] €CTECTBEHHOHAYYHOM IK-2

CYIIHOCTH OCHOBBIX NOHATHI quhepeHnnanIs-Horo
ypaBHEHHS M cUcTeMbl I dhepeHInanbHbIX
ypaBHEHHI; OOIIEro peleHns] ¥ YaCTHOTO PEIIeHUS
nuddepeHnransHOro ypaBHeHNH; 3a1a4n Ko,
KpaeBoH 3a1auy; UX KOPPEKTHON MaTeMaTu4eCcKou
ITOCTAaHOBKH




YMeTh pemaTb COBPEMEHHBIMH METOJAMU Pa3JINIHbIC
i depeHnnanbHble  ypaBHEHUS IEPBOTO IOPSIIKa;
Jie7IaTh MaTeMaTH4eCKUE TOCTAHOBKH; pelaTh

i depeHnnanbHble ypaBHEHHS BHICIIINX MTOPSIIKOB,
JOIYCKArOIIHe TIOHWXEHUE OPs/Ka U JIMHEHHbIE
ypaBHEHHS JIF0OOTO MOPSIKA, UCTIOIB3YS METO/
Bapuanyy IIPOU3BOJILHOM MMOCTOSHHOW U METOJ
HEONPEIEICHHBIX K03()(DUIINEHTOB IS IMHEHHBIX
YpaBHEHHH C IIOCTOSTHHBIMHA KO3QPHUINCHTAMH H
HEOJHOPOAHOCTSIMHU CIIEIIHAIBHOTO BH/IA; PEIIaTh
KpaeBbI€ 3a/1a9H; PELIaTh CUCTEMBI IMHEHHBIX
O0OBIKHOBEHHBIX AH(epeHnnanbHBIX ypaBHEHIH
METOJIOM HCKJIFOUEHUS, MHTETPUPYEMbIX KOMOMHAIUHA 1
C TIOMOIIBI0 MATPUYHOM DKCIIOHEHTBI; UCCIIE0BATh
3aBUCHMOCTH U HE3aBHCUMOCTb CHCTEMBI (hYHKIMH I10
OIIPEe/IeNICHUIO U Yepe3 olpeaenuTens BpoHckoro;
HccIe0BaTh YCTOHUMBOCTH 110 JIsIyHOBY pemeHus
JIMHEHHOW cHCTEMBI In(PepeHIINaNbHBIX YPaBHEHHH,
HE JTUHEWHOU CHCTEMBI IO IEPBOMY IPUOIIDKEHHIO U C
moMo1b (yHKIUH JlsnyHoBa, kpurepuii ['ypBuma;
Kputepuii Muxaiinosa.

OIIK-1

YMeTh: NpUMEHATh HU3UKO-MAaTEMaTHYECKUI anmnapat
JUISL pELICHUs] NCCIIeI0BATEIbCKUX IIPOOIIEM C
UCronb30BaHueM Iu((epeHInaTbHbIX ypaBHEHHN
Pa3JIMYHOTO MOPSIIKA; MaTeMaTHUCCKOH IMOCTAHOBKH
3a7a4 (PU3UKH; PEIICHHS KPAeBbIX 331a4H; PEIICHUS
CHCTEM JIMHEWHBIX OOBIKHOBEHHBIX

1 hepeHnnaTbHBIX Pa3IndHBIMI METOJAMU;
HCCIIEOBAaHNS YCTOMIMBOCTH 110 JIATYHOBY peIIeHHS
cucteM auhHepeHIHaTbHBIX YPABHCHUN Pa3THYHBIMU
METOJIaMH.

IK-2

VYcrHslii onpoc,
KOHTpOJIbHAS
pabota Ne2.

3 sran
Bnangenuns

HaBbIKAMH

Brnaners: criocoOHOCTBIO COCUHSATH TEOPETHIECKUE
3HaHUS ¢ NPAaKTUYECKUMHU HAaBBIKAMH IIPU PELICHUU
y4eOHO-TPEHUPOBOYHBIX 3371a4 C LIEJIBIO B
MOCTIETYIONEM NTOCTPOSHHS HayIHOI KapTHHBI MUPA.

OIIK-1

BiazeTs: cmocoOHOCTBIO COEAMHSTh TEOPETUIECKIE
3HAHMA C IPAKTUUYECKUMH HABBIKAMU MPU PEIIEHUN
y4e0HO-TPEHUPOBOYHBIX 33124 JIJISl BRIPAOOTKU B
MOCIIEAYIONIEM TOHUMaHUS KITFOYEBBIX aCTIEKTOB U
KOHIICTIIINI B 00JTACTH UX CIICIHATTI3AIHH.

IK-2

KounTponbnas
pabota Ne 3
Tecr
OK3aMeH

TeKymaﬂ, MMPOMECIKYTOYHAA 1 UTOTrOBAd aTTECTAllUA IIPOBOAUTCA 1O MOI[y.]'ILHO'peI\/'ITI/IHFOBOI\/’I CUCTCMC

coriacHo [lonokeHuto 0 MOAYIbHO-PEUTUHIOBON cUCTeME 00Y4YEHHUS U OLIEHKH YCIIEBaeMOCTHU

CTYIEHTOB.
Texkymmii KOHTPOJIb — 3TO KOHTPOJIb Ha/l BCEMH BUJAaMU ayIUTOPHOW U BHEAYJUTOPHON
paboThI CTYIEHTOB 110 JAHHOMY JUCLUIUIMHAPHOMY MOJAYIIIO, PE3YJbTaThl KOTOPOH OLIEHUBAIOTCA 110

PyOEKHOTO KOHTPOJIS.

Texymuii KOHTPOJIb 110 TEOPETUUECKOMY MaTepuaty MOAYJIs (JIEKLMOHHOMY M MaTepHaiy
CaMOCTOSITENIFHOTO U3YyU€HHs) TPOBOJIUTCS B (hOpME TECTOBOTO OMPOCa WK B BU/I€ TUCHBMEHHOTO
OIUII-ompoca O BOIPOcaM, TPEOYIOIIUM KPaTKOro OTBETa. ITO OCHOBHBIE ONPEENICHHSI, BOIIPOCHI
Ha MOHMMaHUe alropuTMoB. Kaxkaplit BOIIpoc OIleHHBAeTCs KaK 4acTh OT MaKCUMaJIbHOTO 0asuia,
Ha3HAUYEHHOTO Ha JAHHBIA TEKYIIHA KOHTPOJb. B 3aBHCHMOCTH OT 0ObeMa MOTYJIsl TPOBOJMUTCS -2

TEKYIIUX KOHTPOJIA.




1)

Py0exxHbIi KOHTPOJIb — IPOBEPKA IIOJHOTHI 3HAHUI M YMEHMI 110 MaTeprally MOAYJs B
LEJIOM.

PyOGexxHbIi1 KOHTPOJIb MPOBOAUTCS B JOPME TECTOBOIO ONPOCA UIIH B BUJIE MUCbMEHHOTO
6suI-onpoca 1o 5 BompocaM, TpeOyroIuM KpaTKoro oTeera. Kaxplii BOIIpOC OLIECHUBAETCS KaK
YacTh OT MAaKCHUMaJIbHOT0 Oaia, HA3HAYEHHOI0 Ha PyOeKHBIN KOHTPOJIb. BOpockl 0XBaThIBAIOT
MaTepHuall LIeJIOT0 MOAYJIS U TaK)KE BKIIFOYAIOT TEMBI JICKIIMOHHBIX 3aHATUN U CAMOCTOATEIBHON
paboThI. A Tak K€ B BHJIC HTOTOBOW KOHTPOJIBHOM pabOTHI.

o pe3ynbraraM CyMMapHOTro TEKYIIET0 KOHTPOJIS 110 BCEM BUJaM Y4eOHOM eATEIbHOCTH U
PYOEKHOTO KOHTPOJISI BBICTABIISAETCS TPOMEKYTOUHBIH KOHTPOJIb.

Hroroselii KOHTPOJIbL — (hOpMa KOHTPOJISA, IPOBOAUMAS T10 3aBEPLICHUN U3YyUCHUS
JUCLIUILINHBL B CEMECTPE.

W TOroBbIif KOHTPOJIB MPOBOAUTCS B (hopMe 3K3aMEHa IO TEOPETUYECKOMY U IPAKTUUECKOMY
MaTepuasam.

3AJIAYN OJIAA CAMOCTOATEJIBHOI'O PEIHEHM A
JluddepeHunanbable YPABHEHUS HEPBOrO MOPIKA, 00Iee PENICHUE U HAYAJILHBIE YCI0BUS. 3agada

Ko,

1. TIpoBepbTe, ABJIAIOTCS JIH PEIICHHEM JaHHBIX TU(GPEPCHIINATBHBIX YPaBHECHUI
YKa3aHHBIC (I)YHKI_[I/II/I
1) xy = 2y,y = 5x%
Dy = a4y =
2. CoctaBbre quddepeHiraibable YpaBHEHHS 3a1aHHBIX CEMEHCTB KPUBBIX:
1)y = Cie?* + Ce™; x2+y? =C;

I[I/Id)d)eDeHHI/IaJ'ILHBIe YPaBHEHHMS ¢ pa3aeASiOMUMUCS ITepeMeHHbIMUA. O THOPOAHEIC

,I[I/Id)d)eDCHUI/IaJ'ILHLIe YPaBHCHUA.

Haiinure o6mue umm 9acTHBIE PEeIIeHUsI CIESAYIOMNX TudPepeHITHATbHBIX YPaBHEHUMN:

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

O’ 6) y’:ﬂ .

)
x=y

A (x* — 1)y + 2xy? = 0,y(0) = 1; 5) (x + 2y)dx — xdx

JInHeHbIE I[I/Id)d)eDeHHI/IaJ'ILHLIe YPaBHEHMS EPBOTO MOopsaka. Y paBHeHU bepHyIn. Y paBHEHHS B

HOJHBIX auddepeHmanax.

Haiinure obmue pemenus cieayromux nuddepeHmaibHbIX YpaBHEHHN:

1) xy — 2y = x3cosx; 2) y'—f—cy=2x3; 3)y + yctgx = —;

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

HI/Id)d)eDeHHI/IaHBHBIe YPaBHCHHUSA BTOPOT'O IMOpAAKaA, UX 061]_[I/Ie PECIICHUA M1 HAYAJIBbHBIC YCJIOBUS.

3agaua Komu. [ToHmkxenre nopsaka I[I/Id)d)CDeHHI/IaHBHOFO YPaBHCHUS.

HaiinuTe obuue nam 4yacTHbIE pelIeHus cleayomux uddepeHnaaIbHbIX ypaBHEeHUH]:

1)2y" +x3=—1;

10



1)

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

O6H_II/IC CBEJICHUS O TUHCHHBIX ,I[I/Id)(be'[)eHHI/IaJ'IBHBIX YPaBHEHHAX BTOPOI'o MOpsaKa. JIMHEHHBIE

OAHOPOAHBIC ,Z[I/Id)d)eDCHHI/IaJ'IBHBIe YPAaBHCHHUS BTOPOI'O IMOPAAKA C ITOCTOAHHBIMHU KOB(bd)I/IHI/IeHTaMI/I.

Haiinurte obume niam gactHbie perieHus auddepeHuanbHbIX YpaBHEHHH 2-T0 TOpsiIKa:
Ny +y —=2y=0; 2)y " +2y +5y =0;
3y —2y -3y =04y +4y +4y=0,y(0)=2,y(0) = 1.

JImHeHbIC HCOAHOPOAHBIC I[I/Id)(bepeHL[I/IaJIBHBIG YPAaBHCHUS BTOPOI'O ITOPAAKA C ITOCTOAHHBIMU

KodbdHUIIMEHTAMH.

HaiinuTe oOuiye ninm yactHble pemeHus 1uddepeHIanbHblX YpaBHEHHH 2-r0 nopsiika:
)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.

CucreMbl JUHEHHBIX I[I/Id)d)CDGHHI/IaJIBHI)IX VDaBHeHI/Iﬁ IIEPBOI'O0 MMOopsAaKa.

Pemmure cnemyromnue cucreMsl qudGepeHINATBHBIX YPaBHESHUH:

dy dy

—=y+5z —+3y+4z=2x

as 24" i@ =0z(0)=0.
L Tytaiz= o Y TZ=x

[Tpocreitmue auddepeHnnaibHble ypaBHEHUS B YaCTHBIX MPOU3BOAHBIX. uddepeHnnaababie
YpaBHEHUS MIEPBOTO MOPSJIKA, IMHEUHBIE OTHOCUTEIBHO YaCTHBIX MPOU3BOJIHBIX. TUIIBI ypaBHEHUH
BTOPOTO MOPSIIKA B YACTHBIX MMPOU3BOIHBIX.

1. Haiigure pynkuuto z=z(X,y), ya0BIeTBOPSIONIYI0 U HepeHINATEHOMY YPABHEHHIO

dz_1
dx

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

3.Haiigute oO1uii HHTErpan ypaBHEHUS:

a8z _ . 2 4 .2y % 4z _
1)xdx+ydy—z, 2)(x +y)dx+2xydy—0.

YcrounBocTsh 110 JIgnyHoBYy. @a30Bble TPAEKTOPUH.

HccrenoBath Ha yCTOHYMBOCTD PENICHNS CIETYFOIINX 3a/1ad.
a)x = 4x —t3x,x(0) = 0,
b) 2tx = x — x3,x(0) = 0.

HccenenoBars Ha yCTOMYMBOCTD M HA ACHMIITOTHYECKYIO YCTOMYMBOCTh TPUBHAIBHOE PEIICHUE
CHCTEMBI, 0011ee peleHrne KOTOPOi UMEeT BH]L
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x = Cysin’t — C,e™t,

y = Clt4e_t + 262

I/ICCJ'ICI[OBaTI) Ha YCTOIZHHBOCTB TPUBHAJIIBHOC PCIICHUE CIICAYIOINX aBTOHOMHBIX CUCTEM ypaBHCHHﬁZ

'

a)x = e % — cos3x,y =4 + 8x — 2e”,

'

b)x =tg(z—y) +2x,y =V9 + 12x — 3e?,z = —3y;

[Monw3ysich pynkmueii JIamyHoBa, ncciea0BaTh Ha yCTOWYUBOCTh TPUBHAIIBHBIC PEIICHUS
CIIEYIOIIUX CUCTEM:

C 903 _ W5y — 3,5
a) x =2y°—Xx°,y = —x—y’+y>,
b) x =y—2x—(1+t3)x3y = 6x— 4y.
HccnenoBarh pacioioxKeHue TPAEKTOPHUii Ha (pa3s0BOM IIOCKOCTU U YCTAHOBHUTH THIT TOYKHU MTOKOS:

a)x; = 3x; + 4x,x, = 2x; + X5,
b) x; = 2x4, X, = X1 + X5.

C) Xy = x; — 2%y, X, = 4x; — 3%,.

CIINCOK BOIIPOCOB.

1. OGsikHOBeHHbIe nudPepeHimanbubie ypaBuenus. Oomue nonstud. ( O01iee u yacTHoe

peuienue, 3agavya Ko, reoMeTpuyecKuii CMbICI. )

VYpaBHEHHE ¢ pa3AEIAIOLMMUCS IEPEMEHHBIMU.

3. Omnopoxanble quddepeHIraIbHbIe YpaBHEHHS IEPBOTO MOPSAKA. Y paBHEHHS TPUBOISIIHECS
K OZTHOPOJHBIM.

4. Jluneiinsie nuddepeHnnanbubie ypaBHEHUS IEPBOTO MOpsiaKa. MeToa Bapranuu

IIPOU3BOJIBHOM ITOCTOSIHHOM.

Vpasuenue beprysum. [loncranoska beprymum. YpaBHenune Pukkaru.

VYpaBHeHUe B MOTHBIX JU(depeHmanax. HTErpupyoumi MHOKUTEb.

JluneiHble HOpMUPOBAaHHBIE TPOCTPaHCTBA. [IpUHIKT CKUMaIOIIUX OTOOPaKEHUH.

Teopema cyliecTBOBaHUS U €IMHCTBEHHOCTH pellieHus 3a1aun Ko uist ypaBHEHUsI IEPBOTO

MOPSAJKA, Pa3pElIEeHHOI0 OTHOCUTENBHO ITPOU3BOIHOM.

9. Meroa nocnenoBaTeabHbIX TPUOINKEHUH.

10. Iponomxenune pemrenus 3ama4un Komm.

11. VpaBHeHUs He pa3peleHHbIe OTHOCUTEIBHO NMPon3BoAHOM. 3anada Komu, Teopema
CYILIECTBOBAHMS U €JUHCTBEHHOCTH perieHus 3anaun Komu.

12. VpaBuenus Knepo u Jlarpanxa.

13. Oco0ple pemreHust.

14. Orubaromiast oqHOAPaMETPHUUECKOTO CEMENCTBA KPUBBIX.

15. VpaBuenus n-ro nopsiaka. Oo6miee perenue. 3agada Komm. Teopema cyiiecTBOBaHUS U
€AMHCTBEHHOCTH pelieHns 3anayn Komm.

16. HexoTopslie HHTETpUpYEMBIE TUTIBI T PepeHIIaTBHBIX YPaBHEHUH N-TO TIOPSIIKA.
VYpaBHEHMS JOMYCKAOLME OHUKEHUS TOPSIIKA.

17. JIuneitasle nudpepennmanbable ypaBHeHHs N-To nopsaka. TeopeMa cyniecTBOBaHUS U
eauHCTBeHHOCTH 3a1auu Komm. JIunelinslit oneparop.

18. JIuneitabie ogHOpOHBIE MU depeHnnanbpHbie ypaBHeHNs. CBOMCTBA pelIeHU.

19. JIuneiiHo 3aBUCHMBIE U JIMHEIHO HEe3aBUCHUMBIE crcTeMbl GyHKIMNA. HeoOxoaumoe ycnoBue
3aBHCUMOCTH cucTeMbl pyHKuui. Onpenenurens Bpouckoro.

no

ONo GO
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1.

Xy'—y = xtg

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

35.
36.

37.
38.
39.

Heobxoaumoe u 1ocTaTOYHOE YCIOBUE JIMHEHHOW HE3aBUCUMOCTH PEIICHHUM JIMHEHHOTO
OJTHOPOHOTO AU hepeHIInAIBHOTO ypaBHEHHUS.

CtpykTypa 00111ero peieHus JMHEHHOTO OJJHOPOJHOTO YPaBHEHUS N-TO MOpPsAKa.
@yHIaMEHTalIbHAsl CUCTEMA PEIICHU.

Onpenenenue TMHEMHOTO OJHOPOAHOTO AU PEpeHINaTIbHOIO YPaBHEHUS IO €ro
dbyHnamenTanbHol cucreme. ®opmyna JlmyBuiisi- OcTporpaackoro.

Jluneitnbie ogqHOpoHbIE MU depeHIaTbHbIe YPABHEHUS C TOCTOSIHHBIMU KO3 PHUIIEHTaMHU.
O6mee perenue. Ciydaid IPOCTHIX IEUCTBUTEIBHBIX M KOMIUJIEKCHBIX KOPHEH.

Jluneitnbie oqHOpoAHbIe TUbdepeHIaTbHbIE YPABHEHUS C TOCTOSIHHBIMU KO3 PUIIMECHTAMHU.
O61uee pemenue. Ciydail KpaTHBIX KOpHEH.

Jluneitnble HeogHOPOIHBIE AU depeHIInaTbHbIe YpaBHEHHUS N-TO MOPSIKa C IEPEMEHHBIMU
ko3P Puumentamu. CTpyKTypa o0IIEero perieHus.

Merton Bapuanuy NpOU3BOJIBHBIX TOCTOSTHHBIX TOCTOSIHHBIX.

Jlunelinpie HEOAHOPOAHBIE MU hepeHInanbHbIe YPaBHEHHUS C TIOCTOSTHHBIMU
koadpunmentamu. [logdop yacTHOrO perieHus Mo MpaBylo YacTh YpaBHEHHUS METOJA0M
HEOMpeAeICHHBIX KO3 PHUITUCHTOB.

Kpaessie 3anaun. Oynkius ['puna. 3amaya 0 COOCTBEHHBIX 3HAUEHUAX U COOCTBEHHBIX
GyHKIMSIX.

Cucremsl nuddepenuansubix ypaBHeHuil. Hopmansabie cuctemsl. OOmiee perienue. 3agada
Kommu. Teopema cymecTBoBaHUS U €AMHCTBEHHOCTH.

MeTtoapl nHTErpUpOBaHus cucteM quddepeHIaNbHBIX YpaBHEHHH. MeTo 1 UCKIIOYEeHHUS.
MeTto1 MHTErpUpPYEMBIX KOMOUHAIUH.

Cucremsl nuHeiHbIX Tuddepenimanbubix ypaBHeHuit. CBoiicta pemenuit. CTpykTypa
00LIero penieHust OAHOPOJHOW U HEOJHOPOIHOM CHUCTEMBI.

CucreMbl TUHEHHBIX OJHOPOIHBIX AU PepeHInaIbHBIX YPAaBHEHUH C OCTOSTHHBIMU

ko3 unrenTamMu. MaTpudHas SKCIOHEHTA.

CucTembl TUHEHHBIX HEOAHOPOAHBIX YpaBHEHUM. MeTo ] BapHallii IPOU3BOJIbHBIX
MOCTOSIHHBIX.

HenpepbiBHAst 3aBUCUMOCTb PEHIEHUIN OT HaYalbHBIX JaHHBIX.

VYceroitunBocTh 10 JIsnyHOBY (ompeneneHne yCTOWYMBOCTH U aCUMITTOTHYECKOM
YCTOHYHMBOCTH).

[Tpocreiimme ThIbI TOUEK NOKOsA. Pa3oBas MIOCKOCTh. Pa30BbIE TPACKTOPHHU.
YcToiunBoCTh 10 nepBomy npubnamxenuto. Teopema JlsmyHoBa.

HccnenoBanue ycTONYMBOCTH € IOMOIIbIO PyHKIMH JIsmyHOBa.

KOHTpOJIbHO'OI[eHO‘-IHBIe MaTtepHualjbl.

KonTtpouabnas pa6ora Nel.

Pemute nuddepenumansHoe ypaBHenue. Haiitu oOuiee periexue.

y
.

2. Pemmts muddepennmnansioe ypapHenue. HaiiTu obliee peneHue.
X’y +xy+1=0 .
3. Pemmts muddepenumnansioe ypapHenue. HaiiTu obliee peneHue.
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y'+2y=y’e"

4,  Pemmrs mudpepennmransHoe ypasHenue. Haiitu obuiee peruenue.

Xy” _ yr — X2

5.  Pemwts muddepennuansHoe ypapHeHue. Haiitu obiee pemenue.

2 yyﬂ — ( yr)2

Kpumepuu oyenox 6 bannax:

Kaoicovuii pewwennviii nynkm 1-3oyenueaecms ¢ 2 oanna, 4,5 6 3 dawia, ne pewenunsiii () 6annos,

Makcumanvroe Koauyecmeo oannos - 12.

KonTtpouabnas pabora Ne2.

1.  Pemmwrs nuddepeHunansHoe ypaBHEHNE

y"'—4y'+13y =0 .

2.  Pemmts nuddepeHnmanbHoe ypaBHEHHE

9y"—-6y'+y=0 .

3.  Pemuts nuddepennmanbuoe ypaBHeHHE

y"—2y—-3y=0.

4.  Pemmts muddepeHnnanbHoe ypaBHEHUE

Yy = sin x
cos’ X

5.  Pemmuts nuddepennmanbuoe ypaBHeHHE

y"—2y'—3y =CosX .

Kpumepuu oyenok 6 bannax:

. Haiitm o6iee pemenue.

. Haiitu o61iee pemienue.

. Haiitm oGmiee pemenue.

. HaiiTu o01miee perenwe.

. Haittu o6miee pemenue.

Kaoicowvti pewennviii nynkm 1-3 oyenusaemcs 6 2 danna, 4,5 ¢ 3 6ania, ne pewennviii () 6an108,

MAKCUMANIbHOE Koauyecmeo oannos 12.

KonTposbnas padora Ne 3.

1.  Pemmrts cucteMy ypaBHEHUH:
dx
— =4x -3y,
dt y
d
_ 3X+4y.
dt
2. Pewmnts cucreMy ypaBHEHUI
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dx

a¥:7x+3%
gx:6x+4y.
dt
3. Pemts 3anauy Komwu:
X =x— 4y + 3e%, x(1) = X,,
{ y =-x+y, y@ =y,
4. HccnenoBaTh Ha yCTOWYMBOCTH TPUBHAIBHOE PEIICHUE AaBTOHOMHOW CHCTEMBI yPaBHEHHIA:

x'=e*tY — 1+ 2xy,y = 2sinx + y?;

5. WccrnenoBath pacrooXeHue TPaekKTopuii Ha Ga30BO# IIIOCKOCTH U YCTAHOBUTH THII TOYKH
TIOKOS:

X’ =2X-Y, Y’=X.

Kpumepuu oyenok 6 6annax:
Kaoicowvti pewennviii nynkm 1,2 oyenusaemcs 6 3 oanna, nynkm 3 6 6 6annos, 4,5 6 2 banna, e
peuwtennvlii () 6an108, MakcumaibHoe Koaudecmso 6annos — 16.

TECTOBBIE 3ATAHUA JJIS1 CAMOKOHTPOJIA
Tect py0e:KHOro KOHTPOJISI K MOoay.JIio 1
1. uddepenunanbubiM ypaBHEHHEM Ha3bIBACTCS YpaBHEHHE, B KOTOPOE HEM3BECTHAS (DYHKIIHS BXOIHT

1) non 3makom uHTerpana;
2) 10 3HAKOM TIPOM3BOIHOMN MK Aubdepentuania;
3) mox 3HaKoMm norapudma;
4) B HesBHOM BHIIE;
- ! ny
2. Pemenuem muddepeHmaibrHOro ypaBHeHm{F (5.9, V") = Oyaspisacres
dynkmus VY =V (X)ecnn ona
1) ynoBneTBOpseT HAYANBEHBIM YCIOBHSIM,
2) n pas nuddepennupyema Ha IpoMeKyTKe I;
3) MOHOTOHHA Ha TIpoMeKyTKe I
4) obpammaer IpH MOJCTAHOBKE yPaBHEHHUE B TOXKIECTBO;

3. OO6mum uHTErpasioM audQepeHIaIb-HOTO YpaBHEHUS F(xy.y s y') = 0 4prsercs cemeiicteo
byHKIMI BUIa

) @CLY.C, i) =0

2 ¥ = 9(x0)

3) @(xy.c1,c2)=0

4) Y=16 o(x) + c;
dy
4. 3apauy Komwu mia muddepeHnansHOoro ypaBHeHHsI IEPBOro nopsiaka dx

- fxy)

(GOopMyYIHPYIOT CIEAYIOMHUM 00pa3oM (YKaKUTe NMpaBUIbHbIE BApUAHTHI OTBETA):

1) Haiitu perienue y(X) Takoe, 4To V(Xo)= Y 0;
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2)
3)
4)

10.

Haiit pemenue y(X) Takoe, uto Y(X0/= J(Xo, Yo/
Haiitu uHTErpaNbHyIO KPUBYIO, IPOXOANMYIO Yepe3 3aJaHHyI0 TOUKy (Xo, Yo);
Haiitu ceMeiicTBO MHTETrpaibHbIX KPUBBIX BUIA Y= (X, ‘f/‘;

JUis npuGIM>KEHHOTO NOCTPOEHUS MHTETPaIbHBIX KPUBBIX UCIIOJIB3YETCS METO
1) uzotepm;

2) Diinepa;

3) HeonpeaeaeHHbIX K03 (OUITNEHTOB;

4) U30KJIUH;

dy
) =x2+v2

VYpaBHeHue ceMeicTBa U30KIUH TSl U hepeHInanbHOTO YpaBHEHHS dx < HUMeeT BUI:

V= kx;

X*+y*=k k=0

y=kx+Db,
y = kx?.
Bri6pats pemenne nuddepeHnanibHOro ypaBHeHHS (x+1)dy + xydx=0 cpenu
MPEJIOKEHHBIX (PYHKIIHIA:
y=(x+1)e™
vy=(x+1)e*
y=(x—1)e*
y=(x-1e™
ypaBHCHI/IﬂMI/I C pasacIdromuMHUC IICPEMCHHBIMU ABJIAKOTCA YPABHCHUA BUA:
f(y)dy = g(x) dx
v = f(xy)

v

¥ =f(2)
V' =gx)pW)
OnsoponubM auddepeHnrnanbHbBIM ypaBHEHHEM IEPBOTO MOPSAKA HA3bIBAECTCSl YPABHEHUE BHIA!
v =flxy)
fl)dx = g(y)dy
ay' +by+c=0
S

=7 (%)
K OIHOPOJHBIM I[I/I(b(bepeHHI/IaHLHBIM YpaBHCHHUAM MOKHO ITPHUBECTHU YPABHCHUSA BHU 1A
y' = f(x,y) . ecanm f(kx,ky) = f(x,y)
y' = f(ax + bx + c), T1e a, b, ¢ — IOCTOSHHBIE THCTA
P(x,y)dy + Q(x,y)dx = 0, ecmr P(kx, ky) = k" P(x,¥), Q(kx,ky) = k™ Q(x,y)
y' +p(x) = f(x)y*.rmea=0;1

=

Kpumepuu oyenox 6 6anniax:
Kaowcowii sonpoc — 1 6ann

Tect py0e:KHOT0 KOHTPOJISA K MOAYJIIO 2

YkasaTh BEPHYIO 3aMeHy JUIsl peleHus ypassenus ~ F — Y "V + )

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

-
i
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}!
p =
3) X

— ar. 4
HP=y-y
5)BepHBI OTBET OTCYTCTBYET
2. YKa3aTb ypaBHEHUs, JOMYCKAIOIINE MOHKEHNE TOPSIKa:

1) " =3x"+5
2) V=2x+y
3) ¥ -3y +2y=¢"

4 ¥ =y-(¥)

i L
5) V' o+ 3 y =
6) V' tex=y-()
3. YpaBHeHHe X 3’ - (3” ) cBoauTCs K qudPepeHnnarIbHOMY YPaBHEHHIO 1-To mopsiaka 3aMeHOM

p= }
3) X
4) BepHHﬁ OTBCT OTCYTCTBYCT
5 p=0"

4. YCcTaHOBHUTH COOTBETCTBUE MEX Y MU PepeHIInalIbHBIM ypaBHEHUEM 2-T0 TIOPSAKA U TUIIOM
I{I/I(bcpepeﬂunanbﬂoro YPaBHEHHS, TIOyEHHOTO TOC/IE MOHMKEHHS TIOpsIIKa:
1 S A A 1 C paznensromMu nepeMeHHbBIMU

OJTHOPOTHOM

JIAHENHOE

2
3
4 4  VYpasHeHue bepnymiu
) VpaBHeHHe B MOJIHBIX AU depeHnnanax
=1+

Vka3ath o0lee pereHne ypaBHeHUs 2y-y +(y )
1) 4y =4—(Cx +C)’

2) Cy=4+(Cx+ Czjz

3) 40y =4+ (Cyx + )’

4) BepHBII OTBET OTCYTCTBYET

5) Gy =4- (Cx+C,)°

6. Yka3atp nuHeliHble 1uddepeHnalbHble YpaBHEHUS:
1) V'+2y' +3y=4x

2) ¥y =)

3) 2y-(¥) +y"=0

g ¥V 20"+ y=0

5) ¥ =9y
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7. JInst HUOKETIPUBEACHHBIX CUCTEM (YHKIIMM yKa3aTh MOPAIOK YBEIUUEHUS 3HAYCHUS

A= W[J”l: Ya ] :

COOTBCTCTBYIOLICTO OMIPCACIUTCIIA BpOHCKOFO

1 ¥, =CO0sX,y, =sinx

2 ¥, =COsx,V, =sinx

3 v, =2C0osx,y, =2sinx

4 »W=2,y,=x-12

8. Cpenu mpUBEACHHBIX CUCTEM YyKa3aTh 3a1ady Komm:

1 }!'_5}!'+4}!=G
¥(0)=1

2 ' =5y +4y=0
¥(0)="(0) =1

3 y' =5y +4y=0
y(0)=1,y1)=-1

4 }!'_5}!'+4}!'=[]
y(0) =1

5) BEPHBIN OTBET OTCYTCTBYET

9. lano nuddepeHnmanbHOe YpaBHEHHE TPETHETO MOPSIIKA

9y"” —y' = 0. KopHAMH ero XapaKTepHCTUYECKOTO YPABHEHHS SBIISIOTCS ...

YKaxuTe OTBETHI:

M=

o=

A3=

10.ITo meTomy Bapuanuu Mpou3BOJIBHBIX IIOCTOSIHHBIX YaCTHOE PEUICEHUE HEOAHOPOIHOTO YPaBHEHHUSI
y" + 25y = tg5x cheayer UCKaTh B BUJE ...

Kpumepuu oyenox 6 6annax:
Kaoicowiii 6onpoc — 1 bann

Tect py0eskHOro KOHTPOJISI K MOY.JTIO 3

. OyHaaMeHTaIbHOI cucTeMe pemenuii {1, x, x%} cooTBeTcTBYeT MU PepeHIMatb-HOe ypaBHEHHUE:
Dy =0
2y =3y " +2y +y=0;
)y =3y +3y' +y=0;
Ay +y +y =0;
5) npyroii oTBET
2. Ob6uee pemenue cucteMsl quddepeHIanbHbIX YpaBHEHUN UMEET BU/I:
{x' = —5x — 6y,
y' =8x + 9y
18



1)
2)
3)
4)

1)
2)
3)
4)

10.

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

2)y = Ciet + Cyedt;

3)x = —C et — 3C,e3%y = Cret + 4C,e3;

Nx = Ciet + C,e3y = Cet + Chedt;

3. Onpenenutb yCTOMYMBOCTD HYJIEBOTO PEIICHUSI CIEIYIONICH CUCTEMbI
{x' =x3—y,

y =x+y53.

4. UccnenoBath ocodyto Touky x = 0,y = 0 cucreMsl

x=2x,y=x+y

Vien

Cemio

®dokyc

Henrp

5. UccnenoBarb 0co0yr0 TOUKY YpaBHEHHUS

%zx—Zy, %=4x—3y;

Vien

Cenno

dokyc

Hentp

6.ChopmynupoBaTs TeopemMy 00 00IIeM pelIeHUH TUHEHHON OJTHOPOIHON CUCTEMBI
Yro HazbIBaeTCS OOIIMM pelIeHueM JTMHEHHOTO HEOAHOPOIHOTO YpaBHEHUs?
CdopmynupoBaTbh OCHOBHBIE CBOMCTBA JIeTepMUHAHTA BpoHCKOTO.

Jatb onpenenenue GyH1aMEeHTaIbHON MaTPUIIBI.

HanucaTh QyHIaMeHTaIbHYI0 MaTPHILy JIs CUCTEMBl X =y, Y = 0.

Kpumepuu oyenox 6 6annax:
Kaoicowiii 6onpoc — 1 bann

O5K3AMEHAILIMMOHHBIE BUJIETHI
CrpyKTypa SK3aMeHaI[OHHOTO Ouyera:
1-8 Bompocsr TecToBbIe (0-0,5 6ama kaxaprii), 9-13 npaktudeckue (0-4 6amra kaxasii), 14-16
teopernyeckue (0-2 6asna Kaxblii).

OG6pa3zerlr HK3aMEHaIIMOHHOTO OWIIeTa:

OEJEPAJIIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE
YUYPEXJAEHUE BBICIIEI'O OBPA3OBAHUSA
«BAIIKUPCKHUM T'OCYJIAPCTBEHHBI YHUBEPCUTET»
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®UBUKO-TEXHUYECKHUU UHCTUTYT
KA®EIPA TUPPEPEHIIUAJIBHBIX YPABHEHUI

IK3aMeHAMOHHELIN Omier Nel
no kypey «Aughgpepenyuansvnsie ypasnenusny

Onpenenenne nudHepeHINATBHOTO YPaBHEHHS, O0IIET0 U YaCTHOTO PEIICHHUS.
2.YpaBHeHHE ceMeiicTBa H30KINH JUIs AUQQEPEHIHAIBHOTO YPABHCHHUS dy /dx = y/x? WMEET BHJL: 1)y =kx,

2) xX*+y*=k,k>0,3) y=kx+b,4)y=kx’.

3.0Ompenenuts THIB! udpepeHnanbHpIX YpaBHEHUH U IPUBECTH COOTBETCTBYIOIINE OTIPEICTICHHS

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. YxazaTb BEpHYIO 3aMeHy Ul pellieHus ypapHenus X = y" +1

) y'=p(x),y"=p(x).2) y=p(y),Y"=pP,p(Yy).3) p=%’4) p=y".

5. YKkazarp ypaBHEHUsI, JOMYCKAIOIINE TIOHIKCHUE MOPSAKA:

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

6.YpaBuenue yy" = (y')2 cBoguTcs K AuddepeHnanbHOMy YpaBHEHUIO 1-To mopsiaka 3aMeHoil: 1)
Y'=p(x).y"=P(x),2) y'=p(¥).y" = p,p(¥).9) p=2.4) y=(y)".

7.Yxazarp nuHelHbIe AudepeHIanbHbie ypaBHEHHS:

1) y?+2y'+3y =4x,2) 2xy" = y',3) 2x(y')’ +y"=04) Xy"+2xy'+y=05) ¥ =%,
6) 4y"-4y'+y=0

8. Cpeau naHHBIX cucTeM yKa3ath 3anauy Ko
{y”—ysinx:o, { y"—ysinx =0, { y"—ysinx=0, { y" —ysinx =0, {Y=XY'+ y'-y*,
0)=1. 0)=y'(0)=1. 0)=1,y(1)=0. 0)=y'(0)=1. 0)=1.
) y(0) 2) y(0)=y'(0) 3) y(0)=1y() 4) y(0)=y'(0) 5) y(0)

0. OnpenenuTh BUJ YaCTHOTO PEIICHUS L[y] =f (X) :
f(x)=2x*+x,4=12,=1,2) f(x)=sin2x+cosx,4, =0,4,=1,3) f(x)=xe*, 4, =1,4,=3.
0. TTo MeToay BapHaliy MPOU3BOJILHEIX TTOCTOSHHBIX 00IIEe pelICHHE HEOTHOPOAHOTO YPaBHEHHUS

y"+ 25y =tg5x ciexyeT HCKaTh B BULE ...
11. OOmee pemenue cucreMsl 1uddepeHINANBHBIX YPaBHEHUH UMEET BU:

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

2. OmnpeieuTh YCTOMINBOCTD HYJIEBOTO PELICHHs Cieayromei cucreMsl X' =SINX+ Y,y = X+ y3
13. Uccnenosatk ocodyro Touky X =0,y =0 cucremsr X' =2X,Y =X+ Y Ha ycToiiunBocTs ( y3eI, CemIo,

bokyc, neHTp).
14. Cdopmymuposats Teopemy 06 obmem pemennu JIOAY (wnm ans cucrem).

15. Yto Ha3pIBaeTcs OOIINM pelIeHHEM JTHHEHHOTO HEOJHOPOHOTO YPaBHEHNUS?




16. dyHmaMEHTaTLHON CHCTEME PEIICHHMA {1, X, X2} COOTBETCTBYET A dhepeHITHATBPHOS YPAaBHCHHE:

1) y”,:O,Z) yl/l_3y'!+2y'+y:O’3) yl/l_3y'!+3yl+y:0’4) y!'!+y”+y/:O

3aB. kadenpoit FOmarymnos M.T. / . %! /%:/’/

Kpumepuu oyenox 6 bannax
1-8 sonpocer mecmosvie (0-0,5 6anna kasxcowiti), 9-13 npakmuyeckue (0-4 6anna kasicoviii), 14-16

meopemuueckue (0-2 6anna kaxcowlil).

10-14 6annos — «yoosiemseopumenbHo»
15-19 6annos — «xopowio»

20-30 b6annos — «comauuno»

Kpumepuu oyenxku umozo6020 konmponsn

IlepeBon ouenku u3 100-0auibHOM B YETHIPEXOAIBHYIO MPOU3BOAMTCS CIEAYIOLIUM
obOpazoM:
- omi4HO — oT 80 10 110 6atoB (Bkitouast 10 moonpuTenbHbIX 0aioB);
- xopormio — ot 60 1o 79 6anIoB;
- YIOBJIETBOPUTEIIBHO — OT 45 110 59 6aiios;
- HEYJIOBJIETBOPUTEIHHO — MeHee 45 OaljioB.

05"4”6 Kpumepuu OUeHKU umao2o06020 KOHmMpoJia

CryneHT nonyyaeT Oaibl 3a 9K3aMEH COTJIAaCHO 0albHO-PEUTHHTOBOM cucteMe. MTorosbrit
KOHTPOJIb OIIEHUBAETCS MaKCUMalbHO B 30 0aiioB, €ciy CTY/ACHT OTBeYaeT MpaBUIbHO Ha 16 u3 16
MPEUIOKEHHBIX BOITPOCOB.

YcTaHaBIMBaeTCs CIIEIYIONIAs TPAIAIUs TIEPEeBOIa OIICHKH U3 MHOT00aNIbHOM B
YeThIPEeXOAIIIbHYIO:

OK3aMEeHBI:

e otnuyHO — oT 80 1o 110 GamioB (Bxirovas 10 mOOMPUTENHHBIX OAITIOB),
e xopoiuo — ot 60 g0 79 6amnos,

®  YIOBJIETBOPUTEIHHO — OT 45 10 59 Gamios,

® HEY/JOBJETBOPUTEIILHO — MeHee 45 0aioB.

B cnyuae, ecnu CTy/IeHT caaeT Kakoe-1ru00 13 KOHTPOJIBHBIX MEPOIPHITHIA TTO3XKE
YCTaHOBJICHHOT'O CPOKa, TIPEIOAaBaTeIb MOKET CHU3UTh MAKCUMAIBHO BO3MOKHOE KOJTUIECTBO
0aJJIoB 3a JAaHHBINA BUJ KOHTPOIS Ha 5% 3a KaXKIyI0 HEJENI0 MPOCPOUKH.

[TocemieHne NEKIUOHHBIX U MPAKTUYECKUX (CEMUHAPCKUX, Ta00OPAaTOPHBIX) 3aHATUI
OIIEHMBAeTCs B CyMMax A0 6 u 10 6amioB cOOTBETCTBEHHO, OJTHAKO 3TU OBl SIBISIOTCA MITPA(HBIMU
U BBIYUTAIOTCS TperoaaBaTeseM U3 HaOpaHHbBIX CTy/IeHTaMU 0aJuIoB B XOJI€ TEKYIIETro U pyOeKHOTro
KOHTPOJIA 1O CHEAYIOIIEN CXEME:

— 32 TIPOITYCKH JICKIIMOHHBIX 3aHATHHA
3a 25 % mponyckoB BeluuTaercs 1 0amn
3a 50 % mporycKkoB BeIYUTaeTCs 4 Oaia
3a 75 % mporyckoB BeYUTaeTCs 6 6amioB
3a 100 % npomnycKoB — CTYAECHT HE JOIyCKAeTCs 1O UTOTOBBIX UCIIBITAHUI
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— 32 MPOITYCKH MPAKTUYECKHUX (CEMUHAPCKUX, JIA0OPATOPHBIX ) 3aHATHHA

3a 20 % mpomyckoB BeIYMTaeTCs 2 Oania

3a 40 % mpomyckoB BeIYUTaeTCs 5 OamioB

3a 50 % mpomycKkoB BbIYUTAETCS 7 OaIoB

3a 75 % npomyckoB BerunTaercs 10 6amios

6onee 75 % MpoIycKoB — CTYJEHT HE JOITYCKAETCs 10 UTOIOBBIX UCIIBITAHUM.

Crynent, HaOpaBIIUii 10 UTOTAM TEKYILEr0 U PyOEeKHOTO KOHTPOJIS MEHEee 35 BO3MOKHBIX
0aJuUI0B MITH MIPOITyCTUBIINN Oosiee 75 % MpakTUYeCKuX (CEMHUHAPCKUX, JIA0OPATOPHBIX) 3aHATHH, 10
9K3aMEHa 10 JaHHOW JUCLMIUIMHE HE JOIycKaeTcs. B 3ToM citydae, OH n3y4aeT HEOCBOEHHBIE UM
TEMBI, BBIMIOJIHSIET COOTBETCTBYIOIIME 3a/1aHUs HA MJIATHOM OCHOBE B CPOKH, YCTAHOBIICHHBIE
JEKaHATOM JUIsl TMKBUIAIUH 3310JKEHHOCTEH. banibl, mosydeHHble TakuM 00pa3oM, MpuOaBiIsitOTCs
K KOJIM4ECTBY OajlsioB, HAOpAHHBIX CTYJIEHTOM B CEMECTpE.

4.3. PeiTHHI—ILJIAH JUCHUIIINHBIL.
PelTUHr—IUIaH AMCUUIUIMHBI IPEACTaBieH B [lpunoocenuu Ne 2,
5.YueOHO-MeTOoAMYECKOE H HH(POPMAIIMOHHOE O0ecTiedeHue TUCIMILTUHbI
5.1. IlepeyeHb OCHOBHOM U JONOJHUTEILHOM Yy4eOHOM JIUTEPATYPbl, HEOOXOTUMOM

IJIS1 OCBOCHHS TUCIHUILINHBI

B Oubnmnoreke bamkupckoro rocyjapcTBEHHOTO YHUBEPCUTETa UMEIOTCS B
HAJIUYUU CIAEAYIOIINE U3IAHHUS:

OcHoBHas JMTEparypa:

1. Omarynos, M.I. OOGbIKHOBEHHble OuddepeHUNanbHble YpaBHEHUA : Teopus WU
npunoxeHna [OnekTpoHHbin pecypc] / M.I. KOmarynos. — Mocksa; Wxesck: HUL
"PerynapHasa n xaotunyeckaa guHamuka", 2008. — 3neKTpoH. Bepcus ned. nyénukauumu.

— [Joctyn BO3MOXEH  4epe3  OneKTpoHHyw  6ubnuoteky  bawlyY. —
<URL:https://elib.bashedu.ru/dl/read/Yumagulov_Obeknoven.differ.uravneniya Uchebnik
2008.pdf

2. TpeHornH, B.A. OG6blkHOBEHHbIE audbdepeHunanbHble YypaBHEHUS :©  Yy4ebHuK /
B.A. TpeHoruH. - Mocksa : duamatnut, 2009. - 312 c. - ISBN 978-5-9221-1063-1 ; To xe
[OnekTpoHHbIN pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=82614

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

4. Eropos, A.N. Knaccugukauus peseHnn o6blIkHOBEHHbIX AnddepeHuUmanbHbIX YpaBHEHNI
nepsoro nopsaka / A.W. Eropos. - Mocksa : ®uamatnut, 2013. - 108 c. : un. - bubnwuorp.:
c. 105. - [ISBN 978-5-9221-1489-9 ; To xe [ONEeKTPOHHbIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=275303

JonmosHuTEeILHASA JUTEpaTypAa:

5. PoibakoB, K.A. OObikHOBeHHBIE auddepeHnnanbupie ypaBHeHus: [lpaktuueckuii

Kypc : yueoHoe nocodue / K.A. Pridakos, A.C. fAxkumoBa, A.B. I[Tantenees. - MockBa
22


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
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: Jloroc, 2010. - 384 c¢. - (HoBas ynuBepcuterckas Oubnuoteka). - ISBN 978-5-
98704-465-0 ; To xKe [DneKTpOHHBIM pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=84753

. Tatinomak O.I'., Cynranaes S.T. Juddepenunansusie ypaBHeHus. : Kypc nexuuit
/PUO bamkupckoro yH-ta. — Yda, 2002.-121c. — a6.2. 803Kk3.

. @ununmoB A.®. COopHuk 3agad 1o auddepeHranbHpIM  ypaBHCHUSIM. M.;
Mxesck: U3a-Bo PX]I, 2000. — a62., 35 3k3.

. EropoB, A.W. Teopema Komu u ocoObie pemieHus auddepeHInaibHbIX ypaBHEHUN /
A.U. Eropos. - Mocksa : ®usmatiur, 2008. - 254 c. - ISBN 978-5-9221-0942-0 ; To xe
[OnexrponHsIit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=68444

5.2. Ilepeyennb pecypcoB HH(POPMALNOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«/HTepHeT» M MPOrPaMMHOI0 o0ecneYyeHus1, He0OX0AMMBIX J1JIs1 OCBOCHUSA
AMCHUTITAHBI

. «DnektponHas 6ubaroTeka baml'¥Y» http://www.bashlib.ru/echitzal/
. OBC «YHuBepcureTckas Oubanoreka onman» http://www.bashlib.ru/echitzal/
. OBC «JIAHb» http://www.bashlib.ru/echitzal/

6. MaTepuajibHO-TeXHU4YecKasi 6a3a, He00OX0AUMAasi 1JIsl OCYLEeCTBIEHUSA
00pa3oBaTeJILHOIO NMPOIecca Mo JUCHUILIHHE

Z[J'ISI MMPOBCACHUA JICKIIMOHHBIX MW IPAKTHYCCKHUX 3aHATHH HCIIOJIB3YCTCA ay,I[I/ITOpHHﬁ (1)OHI[

(1)I/I3I/IKO-TGXHI/I‘-I€CKOFO HWHCTUTYTA.

HaumenoBanue
CIIELUATIU3UPOBAHHBIX Bupn 3anstuit HaumeHoBaHue 00opy0BaHUs, IPOTPAMMHOTO
ayUTOPHiA, KAOMHETOB, obecrieueHus
naboparopuit
1 2 3
Bonbas pusnueckast Jlexunn Hocka, KoMIIBIOTEP, MYJIBTUMEAUNHBIN TPOEKTOD,
aynuropus 02 3KpaH

[IporpamMmMHoe obecnieueHme:

1. Windows 8 Russian. Windows Professional 8
Russian Upgrade. JIunensus OLP NL Academic
Edition, 6eccpounas. [orosop Ne 104 ot
17.06.2013 r.

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

yuebHan ayoumopus 01
npoeedenus 3auamuil

IIpakTUueckue 3aHsATUA

Jocka, Mei, COOpHUKH 3a/1a4, KaJIbKyJIsSTOP
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CeMUHAPCKO20 muna:
aynutopuu Ne 322 mnn Ne
324 wm Ne 318 (pu3mar
KOpIIyC)
HuranpHbIN 3a71 Nel | CamocTosiTenbHas Hayunbiii u y4eOHBIH (OHJ, Hay4dHAs MEPUOJUKA,
(rmaBHBIH KOpITyC, 1 9TAXK) pabora MK (MonoOmok) - 3 mr, Wi-Fi moctym mms
MOOWIJIBHBIX YCTPOWCTB, HEOTPAHUYECHHBIN JOCTYI K
9BC u BJ/I; xoan4ecTBo 110cag04HBIX MecT — /6.
Uwnraneabii 3251 No2 (kopmyc | CaMocTosTeNbHAS Hayunsnii u y4eOHbIi (OHI, HaydHAS TEPUOIUKA,
¢uzmara, 2 3TaXK) pabora Wi-Fi  nmoctym s MOOMIBHBIX — YCTPOMCTB,
HeorpaanyeHHbIN goctyn K ObC n BJl; xomudecTBo
mocago4HbIX MecT — 50,
YuraneHbiit 3a1 Ned (kopmyc | CamocTosTenbHast Hayunplif u yueOHblii QoHI, HaydHas NEPUOJMKA,
omodaxa, 4 rTax) pabora HeorparnyeHHbIN goctymn K ObC n BJl; xomudecTBo
mocago4HbIX MecT — 60.
Ipunoosicenue Ne 1
MUHOBPHAYKHU POCCHUU
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®I'BOY BO «BAILIKMPCKHI IT'OCYJIAPCTBEHHbBIN YHUBEPCUTET»

®U3NKO-TEXHUYECKUI UIHCTUTYT

COJEPXKAHUE PABOYEHN ITPOT PAMMBI

mucuuiuinabel Juddpepenuuanvivie ypagnenus Ha 2 CeMeCTp

OvyHas

thopma 00yueHus

O0bem
Buna padorsl
AUCUMILTUHBI

O6mas Tpynoemkocts auctumiuasl (3ET / vacos) 4/144
VY4eOHbIX 4YacoB HAa  KOHTakTHyl0  pabory ¢

MIPEMNO0/IaBaTeIIeM: 492
JIEKLIUHA 16
MPAKTUYECKUX/ CEMUHAPCKUX 32
J1a00paTOPHBIX
Apyrux (TpynmnoBasi, HHIUBUAyalIbHAs KOHCYJIbTAUS U

UHbIE BUJBl YUE€OHOH AeATeNbHOCTH, MpelycMaTpUBaIoIe

paboty obyvarommxcs ¢ npenoaasarenem)(DKP) 1,2
VY4eOHBIX YacoB Ha  CaMOCTOATEIBbHYIO  paboty

obygaromuxcst (CP) 33
VY4eOHbIX 4acoB Ha IIOATOTOBKY K

sK3aMeHy/3aueTy/nudepeHupoBaHHOMY 3a4yeTy

(KonTposs) 61,8

dopMa KOHTPOJIA:
9K3aMeH 2 ceMecTp
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®opma n3ydenust | OcHOBHast u
MaTepUAJIOB: JICKUMH, | IOTIONHATCIbHAS |5 o0 o ®opma
MPAKTUYECKHUE 3aHsTH, | IUTEPATYPA, Cal\I/IIOCTo;ITenLHo TEKYILETO
Ne T CEMUHAapCKue SaHATHS, | PKOMCHAYeMas | . aGore | KOHTPOIL
o, | oM@ ¥ CONCPHKAHUC nabopaTopHble paboThl, | cCTyIeHTaM CTVICHTOB I()CP C) YCIIEBAEMOCT
camocrosiTenpHas paborta u|(HOMepa s | YA 5
TPYAOEMKOCTh (B Uacax) CITHCKA)
JIK |ITP/CEM |JIP |CP
1 2 3 4 ) 6 7 8 9
Moayas 1. Iu¢pdepenunababie ypaBHeHHs 1-10 nopsiaka
JAuddepennuanbubie ypaBHeHus 1-ro nopsigka. 4 8 23 (145 aon.
[Nonstne nuddepeHnanbHOTO ypaBHEHUS: TI0JIC HAIIPABJICHUH, pelieHune 3a1au Brimonnenne
pelLIeHNs; MHTEerpajbHbIC KPUBbIE, BEKTOPHOE I10JIe; (ha30BbIe 3.4 [5] Nel-6, Ne 15, Nel6 |ayauTOpHBIX U
kpuBble. Jnddepenunansueie ypaBHeHus 1-ro nmopsaxa: 1) X .~() | IOMaIIHAX
YpaBHEHMUS C pa3AesiolMMHUCA IEPEMEHHBIMU, (a’ 6)’ Ne 17-20, Ne30, 3aJIaHU,

1 |2) onHOpOIHBIE ypaBHEHUs, 3)IHHEHHOE ypaBHEHUE, 4) No 33,Ne36, Ne 36, Ne|ompocsl Ha
ypaBHeHue bepnyiu, Pukkaru, 5) ypaBHeHHE B IOIHBIX 37-45: 3aHSATHSAX,
mddepennmanax. ’ Kontp Nel

Tect Nel
Monyas 2. {uddepenunaibubie ypaBHEeHHs BBICIIHUX MOPAIKOB
JuddepennuanbHbie ypaBHEHHSI BHICIIUX MOPSIKOB: 4 8 23 (145 pon. | PelueHue 3anay Brmonnenne
1) ypaBHeHUsI, JOMYCKAIOIIME TIOHKECHUE TTOPAAKA; [S] Ned425,  Ned26,|ayAUTOPHBIX U

2 2) TMHEWHbIe ypaBHEHUS JTI000TO MOPSIKA; 3,4 Ned27, Ned28, Ned29,|AOMAIIHHX

3) KpaeBbI€e 3a/1a4H; Ned55. Ned56. Ned57 3aJlaHuil,
4 r 5 = ’ = s = s
) Gynicuin Tpinia NedS8, Ned63, Ned6d,|C POCHHE
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5) Teopema CyIIeCTBOBAHUS U CIUHCTBCHHOCTH PEILICHYSI 3a/1a4K No465, No 466, Ne 477, | 3aHaTHSIX,
Kommn; Ne481, Ne482, Ne 483, | Kontpombhas
6) UHTEpPBaN CYIIECTBOBAHUS PEIICHUS JINHEMHOTO ypaBHEHUS, No241. No242. Ne243 pabota No2
7) byHIaMeHTaIbHas CUCTEMa PEIICHUH; No24 4’ No24 5’ No24 63 Tect Ne2
8) ompenenurens BpoHCKoro; N_Z 1’ N_Z 2’ _2 ’
9) nuHEHHBIE OTHOPOTHBIE YPABHEHHS C TIOCTOSTHHBIMH 8251, No252, Ne253,
Koo PuLMeHTaMY; Ne254, Ne255, No267,
10) ob1ee pernreHne TMHEHHOTO HEOAHOPOIHOTO YPaBHEHHS, Ne268, Ne287,
11) meTon Bapraniuy MPOU3BOIBHBIX TIOCTOSHHBIX; PelLenve 3a0au
12) nuHeliHbIe ypaBHEHHUS ¢ IOCTOSHHBIME Ko puimentamu u
HEOJJHOPOIHOCTSIMH CHEUAILHOTO BUJIA. NeS01, Ne502
NeS511, Ne512, Ne5S13,
No514, No515, Ne516,
No549, No550, No551,
No552, Ne 575, Ne576,
No577, Ne578, Ne 582,
Neo 583, No 584.
Moayasb 3. Cuctembl AuddepeHunaATbHBIX yPABHEHUH. Y CTOHYHUBOCTD.
CucreMbl 00bIKHOBEHHBIX AH()(pepeHIMATBHBIX YPAaBHEHHUI : | 4 8 24 Pemenue 3amau: Brrmosnnenue
1) HOpMaITEHBIE CUCTEMBEI; 1,4,5, gon. ayJUTOPHBIX U
2) aBTOHOMHBIE CHCTEMBI; [5]  Ne786, Ne787, JIOMAIIHUX
3) MeTO UCKITIOUCHYIS; 3.4 No788. Ne789. No789. |3anaHHid,
4) nepBbIC HHTETPAJIBI; ’ ’ | ompocs! Ha
5) pyHOaMeHTaIbHAs CHCTEMA PEIIECHHMIA; No790, No802, Ne803, |3ansrusx,
6) onpenenuTenb BpoHCKOTO; KontponbHas
7) dopmyna Octporpaackoro — JInyBusuis; Ne826, Ne828, Ne 829, pabota Ne3,

8) IMHENHbIE CHCTEMBI C TIOCTOSTHHBIMH KO3 PUITMCHTAMY;
9) o0r11iee pelieHre TMHEHHOW HEOIHOPOIHOM CUCTEMbI

Ne830, Ne846, Ne847,
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YPaBHECHU;

10) MeTom BapuaItiy IPOU3BOILHBIX ITOCTOSHHBIX;

11) Teopema cymiecTBOBaHUS M €AMHCTBEHHOCTH PEILICHUS
3agaun Kommm as1st cucteMsl J1I000T0 MOpsKa;

NeB48, Ne849

YcTol4nBOCTS: 4 8 24,8 1,4,5, pon. Pemenue 3anauy; Brmmonnenue

1) ypaBHEHHS B OTKJIOHCHUSIX; 5]1Ne882, Ne883, Ne884, |ayIUTOPHBIX U

2) ompezaeneHre yCTOMIUBOCTH 10 JISTIYHOBY, aCHMIITOTHYECKOM 3,4 No885. No890. No&91 No§ | AOMAIIHAX

éf;ToﬁqI{Bocm 1 SKCIIOHEHIUATbHOU YCTOWYUBOCTH; 9;" - N9’89_9, N9’9(;0, 3aJIaHNMH,
JIMHCUHBIC YPAaBHCHUA B OTKIIOHCHHAX OITPOCHI Ha

4) bynkiun JlsmyHOBa; NeS07,  Ne908,  Ned14, 3aHATHUSX,

5) AOCTaTOYHBIE YCIOBUS ACHMIITOTHYECKON YCTONUHBOCTH; Ne915, Ne916, Ne925,| nomammss

6) YCTOMYHMBOCTH MO IEPBOMY HPHUOJIHIKEHUIO; Ne 926, Ne932,Ne933, | kourponbHas

7) dha3oBbIC TPACKTOPUH JBYMEPHOM JTUHEHHOMN CUCTEMBI C Ne934, Ne935 pabota Ne3

MMOCTOSTHHBIMU K03 primeHTamu; Tect Ne3

8) oco0Oble TOUKH: ceano, y3enl, PoKyc, ISHTD.

Bcero uacos: 16 32 94.8

IIpumeuyanue 1. Yacsl Ha caMOCTOATENBbHYIO pa0OTY BKIIOUAIOT BpEeMs Ha MOJTOTOBKY K 3K3aMeHY (KOHTPOJIb).
Ipumeuanue 2. B Tabnuiy He BriroueHo 1.2 waca ®KP (rpymmoBasi, ”HANBHyaIbHAs KOHCYJIBTAIMS U MHBIE BHJIBI y4eOHOM eSITETHHOCTH BO
BpeMs CeMecTpa, OJpa3yMeBaoIe KOHTAKTHYIO pPa0OTy 00y4JaIOIIMXCs C IPENOo1aBaTeNeM).
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PeHdTHHI-IJIAH AU CIUIIIMHBI

JnddepeHnmanprHoe ypaBHEHHE

Hpunosxncenue Ne 2

(Hazeanue OUCYUNIUHBL CO2NACHO Pabouemy Y4eOHOMY NAaHy)

Hanpasienue noarotoku [28.03.03] Hanomamepuanst

Kypc 2, ceMecTp 3
Buner yaeOHoM bamn 3a Yucio 3amanuii | bamiel
JEeSITEIIbHOCTH KOHKpPETHOE 3a CeMecCTp MuHuManbHbIN MaxkcumanbHbI
CTYIEHTOB 3a/1aHne
Monayas 1. Iuddepenunanabubie ypaBHeHus 1-ro mopsigka
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
Py6e:kHbIii KOHTPOJIbL 0 10
Tect Nel | 0-1 | 10 0 10
Mopayas 2. InddepeHnnajibHbie ypaBHEHHs BbICIIUX NOPAIKOB
Texymmii KOHTPOJIb 0 12
KonrponsHas pabora 1)0-2 5 0 12
Ne2 2)0-2

3)0-2

4)0-3

5)0-3
Py06e:kHblii KOHTPOJIL 0 10
Tect N2 | 0-1 | 10 0 10
Moayab 3. Cuctembl 1uddepeHIIHAIBLHBIX YPABHEHHI. Y CTOIYMBOCTH
Texymmuii KOHTPOJIb 0 16
KoHnTposbHas paboTa 1)0-3 5 0 16
Ne3 2)0-3

3)0-6

4)0-2

5)0-2
Py06e:kHblii KOHTPOJIL 0 10
Tect Ne3 1 10 0 10

IHocenaemocTn
[Ipomycku -6 0
JIEKIIMOHHBIX
3aHATUN
[pomycku -10 0
MPaKTUYECKUX
3aHATHI
IoompureabHbie 0AJIIbI

1. CBoeBpemMeHHOE 0 10
BBITIOJTHEHHE
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3aJJaHUI U aKTUBHAS
paboTa y TOCKH.

HNToroBblii KOHTPOJIb

DK3ameH

35

110
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