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1. IlepeyeHb MUIAHHUPYEMBIX Pe3yabTATOB 00y4eHHsI N0 JUCIUIITIMHE, COOTHECEHHBIX €
YCTaHOBJICHHBIMH B 00pa30BaTe/IbHOI NPOorpaMMe HHAMKATOPAMH A0CTHKEHHS

KOMIIeTeHI M

[To uroram OCBOCHUS JUCIHUILINHBI 00YYAFOIIHUNICS JOHKECH JOCTHYD CISAYIOIINX PE3YJILTATOB

oOyueHwus:
Kareropu | @®opmupyemas Konx u nanmenoBanue Pe3yabTaThl 00y4eHus 10
i KOMIIETCHIUA (c HHIAUKATOpA T0CTHKCHUSA AUCHUIIJINHE
(rpynmna) yKa3aHueM KOMIIeTeHIIUHU
KOMHC’}"C]—I K0/1a)
110707
(npn
HaJINn4Iumn
OIIK)
Cucmemnoe | VK-1. Cnocoben VK-1.1 3uamv:  npunyunel  KpUMuUUECKo2o
u ocywjecmenams Jnaem: memodsl xpumuueckozo | HATU3A U CUCTIEMAMUSAYUL OCHOGHDIX
KpUmuyecKko | HOUCK, ) ananusa u oyenxu cospemenupix | MOHAMUL ougppepenyuanvrozo
€ MblllIeHue | KpUmuieckuil Hayunbix docmudicenuil; | YPAsHeHus u cucmembl
aHanusz u cummes OCHOBHBLE npunyunbL oughgepenyuanvrvix ypasHeHuii;
ungpopmayuu, KpUMUeckozo ananiza u | 00we2o pewenus u uacmnozo pewenus
NPUMEHSAMY cunmesa ungopmayuy; OCHOGbl ougepenyuansrozo _ pastenuu;
CUCmemHulil CUCTIEMHO020 100x00a npu 3adauu Koiuu; Kpaegoii 3adauu; ux
no0X00 01 peutenus peweruu nocmasaennvix 3ada. KOPPEeKmHOI Mamemamuyeckou
NOCMABNEHHbIX 3a0aY NOCMAHO8KU
VK-1.2 Yumemv: camocmoamenvho nonyuams,
Vmeem: nonyuamo Hoevle 3HaHUS 060bwams u Ucnone3oeamo
na ocnose anamuza u cunmesa | WHPOpmayuio »  COA3ARIYIO €
undpopmayuu; cobupamy  u ougpgepenyuanvrviMu  YpasHeHUAMU
0606wame danmnvie no Hayunbim | PA3IUIHOSO n?pﬂdm; ons
npoGremam,  ommuocswumcs K | MAMEMAMULECKOU NOCMAHOGKU 3a0ay
npogeccuonansioi obnacmu; Quzuxu; pewenus Kpaesvix 3a0f1qu,'
ocywecmensime nouck | pewenus cucmem JIUHELIHbIX
ungopmayuu  u - npumensmo O0ObIKHOBEHHbIX QU pepenyuanrbHbIX
cucmemublii NOOX00 015 pewienus | PA3IuHolMU } Memooamu;
HOCIAGICHHbIX sadquy; | UCCAe006anUs.  YCMOUIUBOCMU 1O
onpedensms  u  oyenusamp | /PVHOSY pewenus cucmem
npakmuyecKue nocaedcmeus | OUPdepenyuansivix ypasnenuu

603 MOIHCHBIX pemeﬂuﬁ 3a0ayiu.

pasiudHvimu Memooamu.

VK-1.3

Braoeem: HABbIKAMU
uccied08aHus npobnem
npogheccuonanrbHoll

OessmenbHOCmuy ¢ NpUMEHeHUeM
amamuza, cuwmesza u  Opyaux
Memooos UHMENLEKMY ANbHOU
OdessmenbHoCmu, BbISGNICHUSL
HAYYHbIX npobnem u
UCRONb308ANUS A0EKBAMHBIX
Memooo8 Ol UX — peuleHus;
Gopmynuposanus OYEHOUHBIX
cyorcoenutl npu peuwienuu

Bradems: cnocobnocmuio  evisasensime
HayuHble — npoobrembl, COeOUHAMD
meopemuuecKue 3HAHUS ¢
NPAKMUYECKUMU —~ HAGBIKAMU — NpU
pewenuu VUeOHO-MPEHUPOBOUHBIX
3a0a4 07151 8bIPAOOMKU 8 NOCAEOVIOUEM
NOHUMAHUsL  KIIOYebIX ACHEeKMO8 U
KOHYenyutl 6 obnacmu ux
cneyuanu3ayul.

! VxaseiBaercst Tonmbko wst YK 1 OIIK (mpu Hanudum).




npogheccuoHanbHBIX 3a0ay.

OIIK-1

Cnocoben
npumeHsms 6a306vie
3HaHus 6 obnacmu
@usuxo-
mamemamuyeckux u
(unu) ecmecmeennvix
Hayk 6 cghepe ceoeltl
npogeccuonanbHoil

desimenbHoCmU,

OIlK-1.1

3uams npunyunsl UCNOIL306AHUSL
OCHOBHBIX NOHAMULL
oughgepenyuanvroeo ypasHeHus.
u cucmemvl OuppepenyuanrbHblx
ypasnenuil; 00ue2o peweHus u
4ACMHO20 peuenus
oughgepenyuanvHo2o ypasHeHus;
3adauu Kowu,; kpaesoii 3adauu,
UX KOppeKmuou
Mamemamuyecko noCmaHo6Ku

3uamo: npuHyUNbL UCNONBL308AHUS
OCHOBHBIX NOHAMULL
ougpepenyuanvHo2o ypagHenus u
cucmemvl OugpepenyuanbHbix
ypasnenuil; 00ujezo pewenus u
YACMHO20 peuenus
oughgpepenyuanvrHo2o ypasHeruu,
3adauu Kowwu,; kpaesoti 3a0auu; ux
KOpPEKMHOU MAMeMamuyecKo
NOCMAHOBKU

OIIK-1.2

Ymemsb: ucnosns308amos
UHGOPMAYUOHHBIL
mamemamudyecKkuli annapam Ha
OCHoge OughepeHyuanbHbIX
ypasHeHul pa3nu4Ho20 nopsAoKa;
018 mamemamu4eckoli
MoCMaHosKU 30004 U3UKU;
peweHuUsA Kpaesbix 3a0a4u;
peweHuA cucmem auHeliHbIX
06bIKHOBEHHbIX
JugppepeHyuanbHbIX
PA3AUYHBIMU MEMOOAMU;
uccnedosaHus ycmoliyusocmu rno
JlanyHosy peweHusa cucmem
JughpepeHyuanbHouIX ypasHeHUU
PA3AUYHBIMU MEMOOamMu.

Ymemu: ucnonvzosame
UHDOPMAYUOHHBITL MAMEMAMUYECKULL
annapam Ha ocHoge
ougppepenyuanvrvlx ypasHeHui
PaznuuHo20 NOpsioKa; sl
Mamemamuyeckol noCMaHo8Ku 3a0ay
QuzuKU, peuteHust Kpaeswix 3a0ayu;
Peuenust Cucmem JUHetHbIX
00bIKHOBEHHbIX U hepeHyuanbHbIX
PA3TULHBIMU MEMOOAMU,
ucc1e008aHus yCmoudueoCcmu no
JIanynoey pewenus cucmem
oughgepenyuanvrvlx ypasHeHuu
PA3IULHBIMU MEMOOAMU.

OIlIK-1.3

Brademw: cnocodbnocmuio
COeOUHsIMb MeopemuyecKue
BHAHUSL C RPAKMUYECKUMU
HABbIKAMU NPU peuleHuu yuebHo-
MPEHUPOBOUHBIX 3a0ak O
8bIPAOOMKU 8 NOCIEOYIOUEM
NOHUMAHUSL KIOYEBbIX ACNEKMO8
U KOHYyenyutl 8 obacmu ux
CReyuanu3ayul.

Brnademo: cnocobrnocmouio coedunsmo
meopemuuecKkue 3HaAHUsL C
NPAKMU4ecKUMU HABbIKAMU NPU
peuenuu YueoHO-mpeHUpO8OYHbIX
3a0au 07 8bIpabomKu 6
ROCeOVIOUWeM HOHUMAHUSL KIHOYEBbIX
ACneKmos u Konyenyutl 6 ooiacmu ux
cneyuanu3ayuu.

2. IleJib ¥ MeCTO AUCHMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMmbI .

Huctunnuna  «/{uddepennmanbapie  ypaBHEHUS.
UcUHCTIEHUE» siBNsieTcs 6a30Boi aucuuranHon B 1ukie bl Juctumnuael (Monynu). OHa u3ydaercs

Ha 2 Kypce B 3 cemecTpe U 4 ceMecTpax.

LenssmMu ocBoeHust AucUIUIMHbL (Moayis) «uddepenunansupie ypaBHeHus. VHTErpanbHble

YpaBHCHHUA U BapUALIMOHHOC UCUYMCIICHUEC) SABIISAIOTCA:

-chopmupoBaTh y OYAYIIUX CIEUUATNCTOB COBPEMEHHBIE TEOPETHUECKHE 3HAHUS B 00JIACTH TEOPUU
JUHEHHBIX HWHTETPAIbHBIX ONEpaTOpPOB M JIMHEHHBIX (YHKIIMOHAIOB, IMPAKTHUYECKHE HAaBBIKA B

I/IHTCFpaHBHLIC YpaBHCHHA W BapHAllUOHHOC

PCIICHUU U UCCIICAOBAHUU OCHOBHBIX THIIOB ypaBHCHI/Iﬁ " KpPacCBLIX 3a/1a4, CBA3aHHBIX C HUMH,




-O3HAKOMUTBb CTYACHTOB C COOTBCTCTBYIOIIUMHU HNPHUIIOKCHUAMU 9TOM TCOpHUU B MaTeMaTHYEeCKOM

buzuke.

Jucnunnuna «Auddepenunansusie ypaBHeHus. IHTerpaibHble ypaBHEHHs U BAPUAIMOHHOE

HCYHCIICHUEC) JIOTHYCCKU U COACPIKATCIIbHO-MCTOANYCCKU TECHO CBA3aHa C TAKUMHU JUCHUIIIMHAMU,

KaK U «JIuHeliHble U HenMHelHbIe ypaBHeHUs pusukmy. [Ipoliecc n3yueHus: AUCUUILITHHBI OITUPACTCS

Ha 3HaHUSI, OJIyYEHHBIE IIPU U3YYEHUH KYpCOB «MaremMaTu4ecKkoro ananusa» u «JIuHeiHom

anreOpb». 3HAHUS, TOJTyYCHHBIE B PE3yJIbTaTe 0CBOCHUS Kypca «/lnddepeHnnanbHbIx ypaBHEHUI.
HHTerpabHbIX ypaBHEHHUI U BApUALIMOHHOE HCUYUCIICHUE) IT03BOJIAIOT IIPUMEHATh COOTBETCTBYIOIINE

METO/BI IPH pEIIeHUH 33aa4 «JIMHEWHBIX 1 HEIMHEHHBIX ypaBHEHUN U3UKu» U «HTerpanbHbIX

ypaBHeHI/Iﬁ 1 BApUallMUOHHOI'O UCYHUCIICHU A

I/IsyquI/Ie JUCHUITIIMHBI

CIICIHUAJIMCTOB 110 JAHHOMY HaIIPpaBJICHUIO.

Jlis ee yCHENIHOTO W3YYeHHUS HEOOXOAWMBI 3HAaHUS U YMEHHS,
pe3yJIbTaTeé OCBOCHMUS MPEAIIECTBYIOIIUX JIUCIUIUINH:

«MaTeMaTHYeCKU aHaJIn3,

ABIACTCA OAHHUM U3 HCO6XO,I[I/IMBIX QJICMCHTOB IIOAT'OTOBKHU

npuoOpeTEeHHBIC B
«IUHEWHAas

anreOpa». OcBoenue aucuuiumHel «JAuddepenunansapix ypaBHeHUs. MHTerpagbHble ypaBHEHUS H
BapHallMOHHOE WCYHCIEHUE)» HEOOXOIMMO MPH MOCIEAYIOIIEM U3YYEHUH JUCLMIUIMH «YPaBHEHUS B
YaCTHBIX MPOU3BOAHBIX)» «/{nddepennnanpuas reoMeTpus U TOTIOJIOTUS U psfa JPYTUX.

3.Coaep:xanue padoyeii mporpaMmsl (00beM JUCHUIIMHBL, TUNIBI U BUAbI Y4eOHBbIX 3aHATHI,
yueOHO-MeToan4YecKoe o0ecreyeHne CaMOCTOATeIbHOM padoThl 00Y4AKOLIUXCS)

Coneprkanne pabouei mporpaMMBbl peacTaBieHo B [lpunoscernue Ne 1.

4.M0oH/ OLIEHOYHBIX CPEJACTB MO JUCUHHUILIJIMHE

4.1. IlepeyeHb KOMIIETEHIMII M1 HHANKATOPOB JOCTUKEHUS] KOMIIETEHLHI ¢ yKa3aHHeM
COOTHECEHHBIX C HUMH 3aIJIAHMPOBAHHBIX Pe3y/IbTATOB 00y4eHusi 0 AucuuIInHe. Onucanue
KPHUTEpHeB M LKA OLleHMBAaHHUS Pe3y/JIbTATOB 00y4eHHUs 110 M CHHILIMHE.

Kon u popmynuposka komnerenimn OIK-1 cnoco6eH ncnoib30BaTh MOJOKEHUS, 3aKOHBI U METO/IBI

C€CTCCTBCHHBIX HAYK WM MATCMATHKU JIA PCHICHUSA 3adad I/IH)KCHCpHOI\/JI JACATCIIbHOCTH CIIOCOOHOCTD

BJIAJACTH
Kon un PesyibraThl 00ydenns o Kpurtepuu onieHuBaHusA pe3yIbTaTOB 00y4eHH
HAUMEHOBAaHHE JUCHUTIAHE 2
HHIMKATOPA 3
A op «He 4 5
JOCTHKEHMSI «Y 1oBJIETBOP
YAOBJIETBOPHU «Xopomio» «OTIHYHO»
KOMIIeTeHIIUH HUTEJIBHO»
TEIBLHO»
VK-1.1 3name: npunyunoi Nwmeer B nenom 3Haet 00 3Haet 00
Bnaem: memoowl Kpumu1eckoco anaiusa u YaCTUYHBIE 3HaeT 00 OCHOBHBIX OCHOBHBIX
KpUmuueckozo cucmemamusayu OCHO6HbIX 3HAHUA 00 OCHOBHBIX MOHATUSAX U MOHATUAX U

anaiuza u OyeHKu

nonsimuu ouggepenyuanrbHozo

OCHOBHBIX

TIOHATHAX N

3aKOHax

3aKOHax

coepementbIx YPABHEHUA U cucmembol MMOHSATHUAX U 3aKOHaX «Inddepentn | «duddepenmnn
HAYUHBIX ()u(j)d)eperfuuafzbubzx 3aKOHAaxX «Iuddepenn | aapbHBIX aJbHBIX
oocmudicenutl; ypasnenuil; 0bwe20 pewenus u «/Inddepen | mambHBIX YpaBHEHHIH. YpaBHEHUH.
OCHOGHbLE NPUHYUNDL HACmMHOco peuenus LIUAJIBHBIX YpaBHEHHUI. Wnrerpanbubix | MHTErpaibHbIX
KPUMUYeCcKo20 ougppepenyuanvrozo YpaBHEHHIA. HHurerpanbHbl | ypaBHEHHH U YpaBHEHUI U
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aHanusa u cunmesa ypasHenuu,; 3adauyu Kowu, WuTerpanpH | X ypaBHEHHH | BapHAlMOHHOT | BapHALlMOHHOT
uHpopmayuu,; 0CHOB8bL | Kpaeesot 3a0auu, ux BIX u 0 UCYHCIIEHHS, | O
CUCMEMHO20 N00X00d | KOPPEKMHOU YpaBHEHHH M | BapHallMOHHOT | HO JOIYCKaeT UCYHCIICHUS.
npu pewieHuu mMamemamuyeckou BapUalMOHH | O MCYUCICHUS | HE3HAYMTEIHHBI
NOCMABAEHHbIX 3a0ay. | NOCMAHOBKU oro € OIMOKH.
WCYHCIICHUS»
VK-1.2 Ymemo: camocmosamenvho Ymeer
noxyuams, 0606wams u YaCTUYHO
Ymeem: nonywameo
ucnonvzoeams ungopmayuro , | He Pewate
HO8ble 3HAHUA HA Ymeer
CBA3AHHYIO C MOKa3bIBAaCT | 3aJadu 1o
ocHo8e aHanusa u YaCTUYHO VYcnemHoe u
oughgepenyuanvrviMu chopMHUpOBa | AWCUIUILTAHE
cunmesa Pemrats 3amaun | cucremarmuec
VPABHEHUAMU PA3TUUHO2O HHBIE «dunddepenn
unpopmayuu; 0 JUCUHUIUINHE | KOe
nopsaoka, 0ons YMEHHS B HANbHBIX
cobupamy u . . «Iudpdepennn | mpuMeHEeHHE
Mamemamuyeckoll penieHun YpaBHCHHUI.
0606wams 0anHvle AJBHBIX METO/IOB
HOCMAHOBKU 3a0a4 QU3UKU; 3a7a4 1o WHTerpanbHel .
Nno HAYYHLIM . YpaBHEHHH. pereHuns
peueHus Kpaesvlx 3a0auu; JUCLUUIUIMHE | X YpaBHEHUH
npobaemam, . WurerpanbHeix | 3a1a4
peutenuss cucmem JTUHEUHbIX «duddepen | u N
OMHOCAUUMCSL K ypaBHEHHUH U «Anpdepenun
. 00bIKHOBEHHBIX LHaJIbHBIX BapUaLMOHHOT
npogeccuonanvHoll . BapUAlMOHHOT | albHBIX
oughgepenyuanvrvix YpaBHCHHH. 0 .
obnacmu; O UCUHCJICHUS» | ypaBHEHHH.
DPA3TUYHBIMU MEMOOAMU, WuTerpanpH | MCUUCICHUS»
ocyujecmenams . He ymeer HuTerpanbHBIX
uccre008anus yCcmoudugocmy | bIx He ymeer .
nouck ungopmayuu u . aHATM3UPOBATh | YpaBHEHUH H
no Jlanynosy pewienusi cucmem | ypaBHCHHU M | aHATU3UPOBAT
npumMeHams U IPUMCHSATH BapHALlHOHHOT
. oughpepenyuanvrvix BapHalliOHH | b H
cucmemHulli n00X00 ¢dusngeckue 0
VPasHeHUU pa3TUdHbIMU oro TIPUMEHSTh
074 pewtenus 3aKOHBI JIJIS HCYHCIICHUS
Memooamu. WCYUCICHUS» | (pU3NIECKUe
NOCMABAEHHbIX pemeHus AHanusupyer
He ymeer 3aKOHBI JIJIST
3a0au; onpeoensims u 3aau. U IPUMEHSeT
aHAJIM3UPOBa | PELICHUS .
oyeHugams He B nonuout ¢busnyeckne
Th 3ajad.
npakmuueckue . Mmepe 3aKOHBI IS
IIPUMEHATH He B nonnoi
nocieocmaeus MPUMEHSET peeHuns
¢usnueckue | mepe
B03MOJICHBIX busnyeckue 3ajad.
. 3aKOHBI JUIsl | TIPUMEHSIET
pelierull 3a0ayu. 3aKOHBI JIJIS
pemeHus ¢usndeckue
pelieHus 3a1a4q
3amad. 3aKOHBI JJIST
pelreHus
3amad
VK-1.3 Brademuw: cnocobnocmoio ®parmenTap | B nenom B nenom Buaneer B
Biaoeem: naseikamis SBIAGIAND HAVUHbIC HO BJIaJiceT YCIIEIIHOE, HO | YCHENIHOe, HO TTOJTHOU Mepe
HaBbIKaM U He coJieprariee METOoJlaMU
uccnedosanus npobaemvl, cOeOUHAMb
npobaent METOAAMHU cUcTeMaTH4yec | OTAeIbHbIC «duddepenim
meopemuyecKue 3HaAHUsL C
np oeccuonasnoi P «duddepen | xku po6esI AIBHBIX
P npaKmu4ecKumu Hagovikamu IUATBHBIX IpUMEHSET IIPUMEHEHUE YpaBHEHHH.
OesmenbHOCmU ¢ 6 N
NDUMEHEHUEM npu peutenuu y4eono- YpPaBHEHHUM. HAaBBIKU U HABBIKOB U HuTterpanbHbIX
P MPEHUPOBOUHBIX 3a0ak O WnrerpansH | Metogamu METOJI0B YpaBHEHUU U
aHanusa, cunmesa u
Opyeux Memodos 8bIpAbOMKYU 8 NOCIEOVIOUieM bIX «[lnpdepenty | «/luddepenun | BapuanuoHHOT
uHmennekmyansHoi NOHUMAHUS KIIOUCEbIX YPAaBHEHM 1l | HATBHBIX AILHBIX 0
. BapUalMOHH | ypaBHEHUH. YpaBHEHHH. HCYHCIICHUS.
OesamenbHOCMu, acnexkmos u KoHyenyuil 6
SLLSIGICHUS HAVHbLX 5 oro Hurerpansusl | MHTErpanbHbIX
i’ QOAACHIL UX CReYuantzayul. WCYHCIICHUS» | X YpaBHEHUH | ypaBHEHHH U
npobnem u
u BapUaIMOHHOT
UCNONB308AHUS
BapUAIMOHHOT | O UCYUCIICHUS.
a0eK8ammbvix
0
Memoo08 OJist Ux
HCUHUCIICHUS.
peuienus;
Gopmynuposarus
OYEHOUHBIX
cyoicoeHull npu
peuteHuu
npogeccuonanvbuvix
3a0au.
OITK-1.1 3HaTh: MPUHIIHITHI Nwmeer B menom 3Haet 00 3Haet 00
Sramo npunyuns HCTIOJTB30BaHUS OCHOBHBIX YaCTUYHBIC 3HaeT 00 OCHOBHBIX OCHOBHBIX
UCHONb306AHS MOHATHH U depeHInanbHOT0 | 3HAHUS 00 OCHOBHBIX MOHATHUSX U TTOHATHUAX U
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OCHOBHbIX NOHAMULL YpaBHEHHS U CHCTEMBI OCHOBHBIX MTOHATHUAX U 3aKOHAX 3aKOHaX
ougppepernyuanrvhozo | mapdepeHIraIbHBIX MOHATUSX U | 3aKOHAX «dudpdepenmm | «duddepenun
VpasHeHusi U cucmemvl | YpaBHEHHUIT, 0OIIETO PEeUICHUS 3aKOHaxX «duddepenn | ampHBIX ANBHBIX
ouhepenyuanvrvix Y YaCTHOTO PELICHUS «Iuddepen | nampHBIX YpaBHCHHI. YpaBHCHHI.
ypasnenuii; 0bujezo nuddepeHInaILHOro IUATBHBIX YpaBHCHHUI. Wuterpanpubix | MHTErpanbHBIX
peutenuss u yacmmnozo | ypaBHeHuH; 3agaun Koy, YpaBHCHHH. WuTerpanbHbl | ypaBHEHUH H YpaBHCHHI U
peutetus KpacBOU 3a/1a4u; UX WuTterpanbH | X ypaBHCHUUN BapHAIMOHHOT | BapHAI[HOHHOT
ougpepenyuanvHozo | KOPPEKTHOH MaTEMAaTHIECKOM BIX u 0 HCYHCICHUSN», | O
ypasHeHuu,; 3a0a4u ITOCTaHOBKH. YpaBHCHHUI U | BapHAIlHOHHOT | HO JIOITyCKaeT HCYHCIICHUS.
Koww, kpaesot BAPHALMOHH | O He3HAYNTETBHBI
3a0ayu; ux oro WCUYHUCIICHUS». | € OMMNOKH.
KOpPeKmuot HCYHCIICHUS
MamemMamuyeckou
NOCMAHO8KU
OIIK-1.2 YMerb: HCHOIb30BaTh He Vmeer Vmeer Vcnemmnoe u
Viems: UH(OPMaALUOHHBIN MOKa3bIBACT | YaCTUYHO YaCTUYHO cUCTEMaTHYEC
UCHONb308AND MaTeMaTH4eCKUi anmnapar Ha chopmupoBa | Pemrath Pemats 3agaun | xoe
UHPOPMAYUOHHDBIT OCHOBe Ju(depeHIHanbHbIX HHBIC 3aJ1a4H 110 0 JUCUUIUIMHE | IPUMCHCHUC
Mamemamuyeckuil YPaBHEHHUH Pa3iuIHOTO YMEHHUS B AHCLUIITMHE «/luddepennu | mMeTon0B
annapam Ha ocrose nopAnka, M1 peIICHIN «luddepent | anbHbIX 3 pereHust
oupdpepenyuansivix MaTeMaTHIECKOH MOCTaHOBKH 3a1a4 1o HaNbHBIX YpaBHCHHI. 3amaq
ypasHenuii 3ama4q (PU3UKH; pEIICHUS TUCHHIUIMHE | YpaBHCHHU. I/IHTerpaJ'IEHLIX «duddepenmu
pasnuunozo nopadka; | KPACBBIX 3a1aYH; PEIICHUS «duddepen HHTGFpaJ‘ILHE»I YpaBHEHHH U MBHBIX
st CHCTEM JINHEHHBIX UATBHBIX X YpaBHEHHH BapHAIMOHHOT | ypaBHEHHH.
MAMeMAMUYecKot OOBIKHOBEHHBIX YpaBHCHH. u 0 ucuncieHus» | MHTerpaibHBIX
NOCIMANOGKY 3000y nuddepeHInaTbHBIX Wnrerpansu BapuauuoHHor | He ymeer YpaBHEHUU U
Gusuku; pewienus PasIMIHBIMH METOAAMH; BIX } 0 aHATM3UPOBATh | BapHAI[HOHHOT
Kpaesix 3a0au; UCCIICIOBAHMS YCTOMYUBOCTH YPaBHCHHIA U | UCYUCICHUSN» | U MPUMCHSITH 0
pewienus cucmenm o JIsmyHOBY pelieHus cucTeM | BapuaiimoHH | He ymeer ¢busugeckue HCUHUCIICHUS.
TUHelHbIX auddepeHnranbHbIX oro AHAIIM3MPOBAT | 3aKOHBI IS Ananusupyer
0ObIKHOGCHHDLX YPaBHCHUU PA3THYHBIMU HCYUCIICHUS» | b H pelieHust U IPUMEHSET
ouchpepenyuanvhvix METOJaMHu. He ymeer NPUMECHSITh 3a7ad4. (uznveckue
pasiuuHbLIMU aHaM3UpoBa | (pU3NIECKUE He B momHO#M 3aKOHBI JUIS
memodamu, Th U 3aKOHBI JJIST Mepe penreHus
ucenedo8aHUs MIPUMEHSTD penreHus MIpUMEHSET 3amad.
yemotiuugocmi no (usnveckne | 3amad. ¢dusngeckue
Jlanynoey pewenus 3aKOHBI JIJIS He B monHo 3aKOHBI T
cucmem pelieHust Mepe peleHus 3a1a4
ouppepenyuanvuvix 3anad. NpUMCHSICT
YpasHeHuu (1)I/I3I/I‘IGCKI/IC
PasnuyHbiMu 3aKOHBI 151
Memooamu. pemcHus

3amaq
OITK-1.3 Bnasets: crmocoOHOCTEIO ®parmentap | B nemom B uenom Bunageer B
Cnocoben pewiams COCITUHSTH TEOPETUICCKUE HO BJIaJiceT YCIIEIIHOE, HO | YCHENIHOE, HO MTOJTHOU Mepe
sadauu 3HAHUS C IPAaKTUICCKUMHU HaBBIKaM U HE coJiepKariee METOJJaMH
npogeccuonanshol HABBIKAMU TIPU PEIICHUH METOAAMHU CUCTEMAaTH4eC | OT/ACIBHEIC «duddepenim
OesimenbHOCL Ha y4eOHO-TPEHUPOBOYHBIX 3a1ad | «Juddepen | ku npoOebl aITbHBIX
OCHOBE npuMeHenus JU1s1 BEIpaOOTKY B HaNbHBIX MIPUMEHSET MpUMEHEHUE YpaBHCHH.
ecmecmeennonayumvlx | NOCTCAYIOWEM OHNMAHMS YPABHCHUM. | HABBIKH H HaBBIKOB U HHTeram:HHX
U oBujeuHICeHePHbIX KJTFOYEBBIX aCIIEKTOB U WuterpanbH | MeTogaMu METOIOB YpaBHCHHI U
SHanuil, Memoooe KOHIICTIIMI B 00J1aCTH UX BIX «duddepenn | «/Iuddepennn | BapuanmoHHOT
MAMemMamuyecko20 CTIeMaIn3anH. YpaBHEHHWH U | MAIbHBIX AJIBHBIX 0
ananuza u BapHAIlMOHH | ypaBHEHHM. YPaBHCHHH. HCYHCIICHUS.
MOOenUposaHs. oro I/IHTerpanLHuLI I/IHTCI‘paJ'HjHI)IX

HCYHUCIICHUS» | X ypaBHCHUU YpaBHEHUIA U
u BapHAIMOHHOT

BapualfluOHHOT
o
HUCYHUCIICHUA.

O UCUHHCIICHU.




[Tokazarenu copMUPOBAaHHOCTH KOMIETEHIIUHU:

Kputepusimu oneHuBaHuUs SBISIOTCA Oailibl, KOTOpPbIE BBICTABJISAIOTCS IperojaBaTesieM 3a
BU/IbI IEATEIHHOCTH (OLIEHOYHBIE CPEJICTBA) IO UTOraM M3y4eHUs] MOAYJeH (pa3enoB TUCIUILUIMHEI),
MEPEYUCIICHHBIX B PEUTHHI-TUIaHE NUCUUIUIMHBI (0151 9K3ameHa: TeKYIHH KOHTPOIb — MakcumyM 40
0a/muIoB; pyOEKHBIH KOHTPOJIb — MakcHMyM 30 0ayioB, MOOLIPUTEIbHBIE Oamisl — MakcuMyMm 10).
[ITxanbl OLIEHUBAHUSA:

(Ons sx3aMmena:

oT 45 10 59 6annoB — «yI0BIETBOPUTEIBLHO;

o1 60 10 79 6aI0B — «XOPOLIOY;

ot 80 6aJI0B — «OTIUYHOY.

4.2. TunioBbIe KOHTPOJIbHbIE 32/IaHUA HUJIM HHbIE MAaTepPHaJibl, HeOOX0AMMbIe JIJIf OLleHUBAHUSA
pe3yJbTaTOB 00yUeHHsl 0 JUCIHUILINHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMHU B
o0pa3oBaTe/ibHOI NpOorpaMMe MHAMKATOPAMU JIOCTHKEHUsI KoMIleTeHui. MeTonnueckue
MaTepuaJibl, ONpeie/solue Npoue1ypbl OeHUBAHUS Pe3yJIbTaTOB 00y4YeHUs 10

JUCIMIIJIMHE.
Koa n HauMeHoBaHue OneHo4HbIe
HHANKATOPA J0CTHKEHUS Pe3yabTaThl 00yYeHUs MO0 TUCHUTIIINHE cpeacTBa
KOMIEeTeHI[U!
VK-1.1 3namv: npunyunsl KPUMUYECKO20 aHATU3A U KonrpossHas pabora
3naem: Memoovl | cucmemamusayuy OCHOGHbIX NOHAMULL J]\fgl. Nl
ect Ne 1.

Kpumuieckoeo ananusa u | ougpghepenyuanbnozo ypasHeHus u cucmembl
oyenxu COBPEMEHRBIX | oy chghepenyuanvrblx ypasrenuil, 00ue2o peuenus u
HAYYHbIX docmudicerull;

4ACMHO20 peweHus: OudepeHyuanbHo2o
OCHOBHblE NPUHYUNDL .

ypasuenuu, 3a0a4u Kowu, kpaesoii 3adauu; ux
KpUMU4ecKo20 aHaiu3a u N N
cunmesa unopmayuu; | KOPPEKMHOL MAMEMAMU4eCKol NOCMan06KuU
OCHO8bl cuUCmemHo20
nooxooa  mpu  pewleHuu

NOCMABIEHHBIX 3A0aY

OIlIK-1.2

Ymemu: ucnonvzosams
unpopmayuonblil
MamemMamuyeckul
annapam Ha 0CHoge
ougppeperyuanvHoix
VPAGHEHUL PAIUYHO20
nopsoka, 07
MamemMamuyeckotl
HOCMAHOBKU 3a0a4
Qusuxuy; peuwienus Kpaeswix
3a0ayu; pewenus: cucmem
JIUHEUHBIX 0ObIKHOBEHHBIX
ougppepenyuanvHbix
PABIUYHBIMU MEMOOAMU,
uccred08anus
YCMOU4U8oCmu no
Jlanynoegy pewenus
cucmem
ougepenyuanvHvix

Yuemv: camocmosmenvro noryuams, 0606wams u
UCNOIL308AMb UHPOPMAYUIO , CBAZAHHYIO C
oughpepeHyuanbHbIMU YPAGHEHUAMU PA3TUYHO20
nops0Ka, O MamemMamuieckol NOCMAaHO8KY 3a0ay
@u3suKU, peuieHus Kpaesvix 3a0ayu, PeuieHus.
cucmem TUHEHbIX 0ObIKHOGEHHbIX
OughpepeHyUaNbHbIX PA3TUYHBIMU MEMOOAMU,
uccnedosanusa ycmouuusocmu no JIAnynosy pewienus
cucmem ougpgepenyuanrbHuiX ypagHeHuu
DaA3TUYHBIMU MEMOOaMU.

KonTtponsHas pabora
Ne2.
Tect Ne 2.




VPAGHEHUU PATUYHBIMU
Memooamiu.

VK-1.3

Bnaoeem: nasvikamu
uccredo8anus npobiem
npogeccuonanbHol
OesamenbHOCIU C
npumMeHeHuemM aHanusa,
cunmesa u opyaux
Memooos
UHMENNEKMYANbHO
0esAmenbHOCIMU, BbIAGNEHU
HayuHvIX npoonem u
UCNONL308AHUSA
A0eKBAMHBIX MEMOA08 05l
ux peuteHus;
Gopmynuposarus
OYEHOUHDBIX CYHCOEHUL nPU
peutenuu
npogeccuoHanbHbIX 3a0a4.

Brademv.: cnocobnocmvio ébiagnsime nayunvle
npobIeMbl, COCOUHAMb MEOPEMUUECKUE SHAHUSL C
APAKMUYECKUMU HABLIKAMU NPU PeuleHul Y4eOHo-
MPEHUPOBOUHBIX 3a0ay OJisl 8bIPAOOMKU 6
nocedyouwem NOHUMAHUSL KIIIOYEesblX ACHEeKmOo8 U
KOHYenyutl 8 061acmu Ux Cneyuanu3ayuu.

Kontponbnas pabora
Ne 3

Tect Ne3

DK3aMeH

OIlIK-11

3HaTb: NPHUHIMIIE HCIIOIb30BaHUS OCHOBHBIX
noHsATHH nuddepeHnnaNtsHOT0 ypaBHEHUS U

KonrponsHas padorta

3uameo NPUHYUNDL
ucnonbzosanus  ocrnoshone | CACTEMBL THGOEPEHIMANBHBIX ypaBHEHUH; 001Iero Nel.
P— peuienust U yactHoro peutenus aupdepennnanbaoro | Tect Ne 1.
ougpeperyuansiozo YPaBHEHHH; 3271841 Komwy; K}i)aeBOﬁ 3a7a4um; UX
ypasnenun  u  cucmempr | KOPPEKTHO! MATEMaTHIECKOH NOCTAHOBKH.
dugpepenyuanspix : IOHSITUE WHTETPaJIbHOTO YPaBHEHUS,
ypasnenuii; obuezo kinaccupukanys; 3anaua AOens; CylecTBOBaHUE U 3
pewenus  u  wacmmuozo | SVHCTBEHHOCT PEUICHHS HHTETPATBHEIX yPaBHEHHH
pewenus ®penronasma v BoasTeppa 2 ro poaa; nousrue
dugpepenyuansiozo pe30iIbBEHTHI; ypaBHeHHE Ppearonsma ¢
ypasnenuu; 3adauu Kouww, | BPIPOICHHBIM S/IPOM; XapaKTEPUCTHIECKHE HCIIA 1
Kpaesoi sadauu; wx | COOCTBEHHbIE GYHKUMH, UX CBOMCTBA; BIIOJIHE
Koppexmuoi HETIpephIBHBIE OTIEPATOPEI; onepaTop PpeaAroapma;
MAMeMAMUYecKot anbrepHaTuBa OpexaronbMma; ypasHeHus Opearonsma
P — C CHMMETPHUYHBIM SJIPOM; TEOpeMa O KOHEYHO
cniektpe; Teopema ['mnpbapra- [lImunra; nonsarue
JMHEHHOTO (QYHKIMOHANA; BapHalys GyHKIHOHANA;
MOHSATHUS OJIN30CTH KPUBBIX N — TO MOPSKA; CHIIBHOTO
1 c1aboro sKcTpeMyMa (PyHKIMOHANIA; BapHallnOHHON
3aJa4M C Pa3IMYHOTO BU/IA TPAHULIAMH.
OIIK-1.2 YMeTh: HCTIONIB30BaTh HHPOPMAIIMOHHBII
Vieme: ucnonvzoeamy | MATEMATHYECKUH allapaT Ha OCHOBE KonrponsHas padora

unghopmayuonHulil
MamemMamuyeckuti annapam
Ha ocHoge
ougppepenyuanvHoix
ypagHenutl PA3MUYHOO0
nopsoka, ons
mamemamuyeckou
NOCManosKy 3a0ay Quuxu,
PpeuleHUsl Kpaeevlx 3a0auu;
PeUeHUsl Cucmem AUHeUHbIX
0ObIKHOBEHHbIX

ouggepenyuanvvix
DA3IUYHBIMU — MEMOOaAMU;
uccnedo8anus
yemouuueocmu no
Jlanynogy pewienus cucmem
ougppepenyuanpHoix
ypasHenuu PA3TUYHBIMU

i depeHInaNbHbIX ypaBHEHUH pa3InaHOTO
HOpsIKA; ATl MaTEMAaTHYECKOM MOCTaHOBKHU 3aj7au
(U3MKY; pelIeHNs KPaeBbIX 33/1a4H; PEIICHUS CUCTEM
JMHEHHBIX 0OBIKHOBEHHBIX AU (depeHnnanbHbIX
Pa3IUIHBIMHA METOAAMH; FCCIECI0BAHUS
YCTOWYUBOCTH 110 JISIIYHOBY pelIeHUs] CUCTEM
JuddepeHInaIbHbIX YPaBHEHUH Pa3IHIHBIMH
METOJaMH.

pemaTs ypaBHeHHS BoneTeppa 2 ro posia CBeICHHEM
K 3a71aue Komm 11t 0ObIKHOBEHHBIX
muddepeHInaNbHBIX YpaBHEHNUI; peliaTh ypaBHEHUS
Bonsreppa u @pearonasma 2 —ro poja METOJOM
MIOCJIE/I0BATEINILHBIX PUOJIMIKEHUH M METOZIOM
UTEPUPOBAHHBIX sIJIEP; PeLIaTh ypaBHEHUS
®penroabma ¢ BBIPOKIEHHBIM SIPOM C MOMOILBIO
onpenenureneit @penroyibma; pematb ypaBHEHUS
®penroabma ¢ CAMMETPUYHBIM SIAPOM, HCIIOJIB3Ys
3agauy [ltypma- JInyBuiis; HaX0AUTh BapHAIUIO

Ne2.
Tect Ne 2.
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Memooamu. JIMHEHHOTO (YHKIMOHANA; HCCIECI0BaTh HA HAJIMIHUE
CHJIBHOTO U CJIa00T0 SKCTpeMyMa (hyHKIMOHAIIBI;
pemaTh BapHallMOHHYIO 3aJjauy ¢ pa3JIMYHOro BUa

rpaHHIaMH.
OIIK-1.3 Biaets: ctocCOOHOCTHIO COSAMHATE TEOPETHUCCKIE KonrponbHas padbora
Cnocoben pewams 3adauy | 3HAHHS C PAKTHYECKUMH HABLIKAMH TIPH PELIEHHH Ne 3
npogheccuonanvhoi y4eOHO-TPEHMUPOBOYHBIX 3324 1/ BHIPAOOTKY B Tect Ne3
OesimenpHOCMU HA OCHOGE rocyielyIolleM OHMMAaHHs KIF0YEBbIX aCIIEKTOB U Jsamen
NpuMeHenti KOHIICTIIIKIT B 00ACTH X CHICHHATH3AIINHT;

ecmeCcmeeHHORAaY4YHblX U

06W€uH9lC€H€prlX 3HaHuﬁ,
Memodos 3HAHMSA C IPAKTUYECKUMU HABBIKAMH IIPU

CIIOCOOHOCTBIO COCIUHATh TCOPETUICCKUEC

MamemMamu4ecko20 anam3a | PelieHH y4eOHO-TPEHUPOBOYHBIX 3a/1a4 C

U MOOCTUPOSAHUA. IEJIbIO B TTOCIIEAYIOIIEM MOCTPOCHHUS
Ka4€CTBCHHBIX U KOJINMYECCTBCHHBIX MOHCHCﬁ
00BEKTOB ¥ MPOLIECCOB B €CTECTBEHHOHAYYHOM

cdepe nesTeTbHOCTH.

Tekyias, IpoMeXyTOYHasi 1 UTOrOBasl aTTeCTaLUsl IPOBOAUTCS 10 MOAYIbHO-PEUTUHIOBOW CUCTEME
cornacHo [lonokeHuto 0 MOAYIbHO-PEUTUHIOBON cUCTEME 00Y4YEHHUS U OLIEHKH YCIIEBaEMOCTHU
CTYJCHTOB.

Texkymmii KOHTPOJIb — 3TO KOHTPOJIb HAaJl BCEMU BUJaMU ayIUTOPHON U BHEAYAUTOPHON
paboThI CTYJICHTOB 1O IaHHOMY JUCHUIUIMHAPHOMY MOAYIIIO, PE3YyIbTaThl KOTOPOM OLIEHUBAIOTCS 10
pPYOEKHOTO KOHTPOJISL.

Texymuii KOHTPOJIb 110 TEOPETUUECKOMY MaTepualy MOAYJIs (JIEKLMOHHOMY U MaTepuaiy
CaMOCTOSITENIbHOTO U3YyU€HUs) TPOBOJIUTCS B (hOpME TECTOBOTO OMPOCa WK B BU/I€ TUCHbMEHHOTO
OyMII-oTIpoca 1Mo BompocaM, TPeOYIOIUM KpaTKOTo OTBETa. DTO OCHOBHBIEC OIIPEIeNIEHHU s, BOITPOCHI
Ha MIOHUMaHue anropuTMoB. Kaxplil Borpoc olleHUBaeTcs Kak 4acTh OT MaKCHMaJIbHOTO Oasa,
Ha3HAUYEHHOTO Ha JJAHHBIA TEKYIIHA KOHTPOJb. B 3aBHCHMOCTH OT 0ObeMa MOTyJIst TPOBOAUTCS -2
TEKYIIUX KOHTPOJIS.

Py0exHbIi KOHTPOJIb — IPOBEPKA IIOJHOTHI 3HAHUI M YMEHMH 110 MaTeprally MOIYJs B
LIEJIOM.

PyGexxHbIi KOHTPOJIb MPOBOAUTCS B (POPME TECTOBOTO ONPOCA MU B BUJIE MUCbMEHHOTO
OnuII-onpoca 1o 5 BompocaM, TpeOyIoIUM KpaTKoro oTeera. Kak/plit BOIIpOC OIEHUBAETCS KaK
4acTh OT MAKCUMAaJIbHOTO 0ajuia, Ha3HAYeHHOT0 Ha pyOexHbIH KOHTPOJb. Bompockl 0XBaThIBatOT
MaTepual LIeJ0ro MOAYIS U TaKKe BKIIFOYAIOT TEMBbI JIEKIIMOHHBIX 3aHATUI U CaMOCTOSATEIbHOU
paboThL. A Tak k€ B BUJIE€ UTOTOBOM KOHTPOJILHOU paboThl.

1o pe3ynbTratam CyMMapHOTO TEKYIIETO KOHTPOJIS 110 BCEM BUAAM y4eOHOU NeSTEIbHOCTH U
PpyOEKHOTO KOHTPOJISI BBICTABIISIETCS TPOMEXYTOUHBIN KOHTPOJIb.

HroroBsplii KOHTPOJIbL — (hopMa KOHTPOJIS, MPOBOAMMAs IO 3aBEPIICHUH U3YUEHUS
JUCLIUILINHBL B CEMECTPE.

HTOroBbIi KOHTPOJIL MPOBOAUTCS B (hopMe 3K3aMeHa M0 TEOPETUUYECKOMY M MTPAKTUYECKOMY
MaTepuasam.

SAJAYN JI1 CAMOCTOATEJIBHOI'O PEIHEHMA
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1)

(3 cemectp)
JuddepeHnmansHbie ypaBHEHUS IEPBOTO MOPS/IKA, 00IIIee pelleHrue M HaYaIbHbBIC YCIIOBHS. 3a/1aya

Komu.
1. IlpoBeprTe, ABISAIOTCS JIM PELIICHUEM JAaHHBIX TU(GEpeHINaTbHBIX YPaBHEHUN
yKa3aHHbIE (PYHKIUU:

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

" 1
)y =x*+yty=-;

X

2. CocraBbTe nuddepeHuanbHbIe YpaBHEHHSI 3a/IaHHBIX CEMEHCTB KPUBBIX:
1)y = Ce** + Cre™%; x% +y? =C;

I[Hd)(beDeHHI/IaJ'ILHBIG YPaBHEHHS C pa3ACAAIONIMMHUCS ITIepeMEHHBIMHA. OTHOPOIHBIE

nmuddepeHIMATBLHBIE YDABHEHHUSL.

HaiiguTe o0mue wim 9acTHBIC PEeIIeHUs CIeTyImuX (G epeHnaIbHbIX ypaBHEHU:

(xy? + x)dx + (y —x%y)dy = 0 2) xyy =1—x?; 3)y = —ysinx;
4)(x%? — 1)y +2xy? = 0,y(0) = 1; 5) (x + 2y)dx — xdx = 0, 6) y':%;

Jlunenusle 1uddepeHIMaIbLHBIE VPABHEHUS IIEPBOTO MOPAAKA. YpaBHeHUs bepryiun. YpaBHeHus B

noaHbIX auddepeHnmanax.

Haiinure obuue pemenus cienyromux auddepeHnnanbHbIX ypaBHEHU:

) xy' =2y =x%cosx; 2y —=y=2x% 3)y +yctgx=——;
X g

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

I[I/Id)d)eDeHHI/IaJ'ILHBIC YPaBHCHUA BTOPOT'O IMOpAAKA, UX O6IJ_II/IC pPEIICHUA U HAYaJIbHBIC YCIIOBHA.

3agauda Koy, [lonmkenre nopsaka I[I/I(bd)eDeHHI/IaJIbHOFO YPaBHCHUS.

Haiinute o6mue umm 4acTHBIE pelIeHus CIeayrmux udepeHnanabHbIX YpaBHEHUN:
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 JUHEHHEIX I[I/Id)d)CDCHHI/IaHBHBIX YPaBHEHUSAX BTOPOIO Mopsiaka. JIMHeHbIe

OJHOPOAHBIC I[I/Id)d)CDCHHI/IaHLHBIC YPaBHCHUA BTOPOTO IMOpAAKa C TOCTOAHHBIMHA KOSd)d)I/IHI/IeHTaMI/I.

Haiigute obuiue mim yactHele pemenus AuddepeHnrnaibHbIX YpaBHEHUH 2-T0 MopsiiKa:
Dy +y —2y=0; 2)y +2y + 5y =0;
3y =2y =3y =0;4)y +4y' +4y =0,y(0) =2,y (0) = 1.

JImHeHbIC HCOJHOPOAHBIC )II/Id)CbCDCHHI/IaHBHI)Ie YPAaBHCHUS BTOPOI'O ITOPAAKA C ITIOCTOAHHBIMU

ko3dbdumenTamMu.

Haiinure obume niam gactHbie pemieHus nuddepeHInalbHbIX YpaBHEHHH 2-T0 TOpsiIKa:
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1)

1)y +4y +5y = x2 +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.

CHcTeMBbl THHEHHBIX ,Z[I/Id)(be'peHHI/IaHBHBIX YPaBHEHHH IIEPBOTO ITOPSAKA.

Pemure cnenyromue cuctemsl uddepeHInaIbHbIX YpaBHEHHH:

dy dy

—~ =y +5z —+3y+4z = 2x
o ; 2) 3%, ;¥(0) = 0,2(0) = 0.
—+y+32=0 —_——Yy—Z =X
dx dx

[Tpocreitmue auddepeHnraibHble ypaBHEHUS B YaCTHBIX TPOU3BOAHBIX. [luddepennnanbable
ypaBHEHUS MIEPBOTO MOPSJIKA, IMHEUHBIE OTHOCUTEIBHO YaCTHBIX MPOU3BOAHBIX. THIIBI ypaBHEHUH
BTOPOTO MOPSIKA B YACTHBIX MTPOU3BOIHBIX.

1. Haiiaure pynakuuto z=2(X,Y), ya0BIETBOPSIONIYIO Au(HEepeHIIMaTbHOMY YPaBHEHHIO

dz _
dx
d?x
2.Pemnte ypaBHEHUE: o7 = 6y,tne z = z(x,y);
3.Haiigute o0uuit uHTErpan ypaBHEHHUS:
a8z _ . 2 4,2y &2 az _
1)xdx+ydy =z; 2)(x*+y°) T nydy = 0.

YcrounBocth 110 JIgnyHoBy. @a30Bble TPAEKTOPUH.

HccnenoBaTh Ha yCTOMYMBOCTD PEIICHUS CIEAYIOIIMX 3a/1a4.

a)x = 4x — t3x,x(0) = 0,

b) 2tx = x — x3,x(0) = 0.

HccenenoBaTe Ha yCTOMYMBOCTD M HA ACUMIITOTHYECKYIO YCTOMYMBOCTh TPUBHAIBHOE PEILICHHE
CUCTEMBI, 00I1Iee peleHue KOTOPOi UMEET BU/T

x = Cysin’t — Ce™t,

y = Cit*e™t + 2C,.

HccnenoBaTh Ha yCTOWYMBOCTD TPUBHAILHOE PEIICHUE CICAYIONINX aBTOHOMHBIX CHCTEM YpaBHEHUH:
a)x = e**%Y — cos3x,y = V4 + 8x — 2¢e”,

'

b)x =tg(z—y) +2x,y =v9 + 12x — 3e?,z = —3y;

[Monw3ysich pynkiueii JIamyHoBa, nccie0BaTh HA yCTOWYUBOCTh TPUBUANIBHBIE PEIICHUS
CIIEYIOIINX CHUCTEM:

a) x =2y —x%y = —x—y3+y°,
b) x =y—2x—(1+t3)x3y = 6x— 4y.
HccnenosaTh pacioyloKeHue TPaekTopuii Ha (ha30Boii MIIOCKOCTH M YCTAHOBUTH THI TOYKH MOKOS:

a)x; = 3x; + 4x,x, = 2x1 + X5,
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b) x; = 2xq, x, = x4 + x;3.

C) Xi =X — zxZ,.Xé = 4X1 - 3x2.

N

O No O

10.
11.

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

18.
19.

20.

21.

22.

23.

24.

25.

26.
217.

CIINCOK BOIIPOCOB.
(3 cemectp)

Oo6bikHOBeHHBIE MU Pepennnanbubie ypaBHenus. Oomme nousatus. ( O0mee 1 yacTHoe
pelienue, 3aaaya Ko, reoMmeTpuyeckuii CMbICII. )

VYpaBHEHME ¢ pa3AEIAIOLMMUCS IEPEMEHHBIMU.

Opnnopoausie quddepeHnnaibHble ypaBHEHUS IEPBOro MOpsAaKa. Y paBHEHUS IPUBOISAIINECS
K OZTHOPOJHBIM.

Jluneitnble nuddepenuanbHbie ypaBHEHHsI IEPBOTO Mopsiika. MeTo Bapuanuu
IIPOU3BOJIBHOU ITIOCTOSTHHOM.

Ypasuenue bepnyinu. [loacranoska bepnyinu. YpaBHenue Pukkaru.

YpaBHeHUE B MOTHBIX TuddepeHpanax. IHTerpupyonmi MHOKUTE.

JluneitHble HOpMUPOBAHHBIE TPOCTpaHCTBA. [IpUHIINT CKUMAIOIIUX OTOOPAKEHUH.
Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTHU pellieHus 3a1aun Ko [y ypaBHEHMsI IEPBOTO
MOPSI/IKA, Pa3pELIEHHOIO0 OTHOCUTENIBHO IIPOU3BOIHOM.

MeTto nocnenoBaTeNnbHbIX MPUOINKEHUM.

[Iponomxenue pemienus 3anauu Komm.

VYpaBHEeHUs HE pa3pellleHHble OTHOCUTENBHO Npou3BoiHOM. 3anaya Komu, Teopema
CYILIECTBOBaHMS U €AMHCTBEHHOCTH pelueHus 3aaaun Komu.

Vpasuenus Knepo u Jlarpanxa.

Oco0bIe pernieHus.

Orwubaromiast 0IHOMIAPAMETPUUECKOTO CEMENCTBA KPUBBIX.

VYpaBHeHus n-ro nopsiaka. O6uee pemenue. 3agaya Komm. Teopema cymecTBoBaHus U
€MHCTBEHHOCTH perieHus 3anaun Komm.

Hekoropsie nuTerpupyemsie Tumsl quddepeHanbHbIX ypaBHEHUH N-Tro NopsaKa.
VpaBHEeHHs JONMyCKarolKe MOHUKEHUS MOpsIIKa.

Jluneiinbie nuddepeHnmanbHbie ypaBHEHU N-TO opsiika. Teopema CyiecTBOBaHUS 1
eauHCTBeHHOCTH 3a1aun Komm. JInnelinbil oneparop.

Jluneiinbie omqHopoaHbIie nuddepeHiranpabie ypaBHeHUs . CBOMCTBA peIIEHUH.

JluHeiHo 3aBUCHUMBIE U JJMHEHHO He3aBUCUMBIE cucTeMbl GyHKIuil. Heobxonumoe ycrnoBue
3aBUCHUMOCTH cucTeMbl pyHKIMH. Onpenenurens BpoHckoro.

Heo6xonnMoe u 10cTaTOYHOE YCIIOBHE JTMHEHHONW HE3aBUCUMOCTH PELICHUH TMHEHHOTO
OJTHOPOTHOTO MU PEepeHIIMATTEHOTO YpaBHEHUSI.

CrpykTypa 0011ero pemeHus JMHEHHOTo0 0OTHOPOJHOTO YpaBHEHUs N-TO MOPSIKA.
DyHIaMEHTAIbHASI CUCTEMA PEIIECHUN.

OnpezaeneHye TMHEHHOTO OJHOPOAHOTO MU HEepeHINaTFHOTO YPaBHEHHUS IO €T0
dbyamameHTanpHOU cucteme. Dopmyna JInyBuiis- OcTporpaackoro.

Jlunelinble 0JHOPOAHBIE TU(PepeHInaTbHbIe YPaBHEHUS ¢ TOCTOSHHBIMU K03 duiimenramu.
O6mee permenue. Coydaid MPOCTHIX TEUCTBUTEIBHBIX M KOMIUICKCHBIX KOPHEH.

Jlunelinble 0JHOPOAHBIE AU(PepeHInaTbHbIe YPAaBHEHHS C TOCTOSHHBIMU KO3 (UIIEHTAMH.
O6ee pemenue. Ciydail KpaTHBIX KOpHEH.

Jlunelinble HEOAHOPOIHBIE AU depeHnnanbHble ypaBHEHHs N-T0 MOpsiiKa ¢ IePEeMEHHBIMU
koddppunmentTamu. CTpykTypa 00IIEero pemeHus.

Merton Bapraliii IpOU3BOJIbHBIX MOCTOSHHBIX MOCTOSHHBIX.

Jluneitnbie HeOgHOPOIHBIE AU depeHIINaTbHbIE YPABHEHUS C TOCTOSIHHBIMU

ko3 Puuuentamu. [Togbop yacTHOro pemeHus Mo NpaByo YacTb ypaBHEHHSI METOJJOM
HEoNnpeneIeHHbIX KO3 PHUITUESHTOB.
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28. Kpaesrbie 3anaun. Oynkmus ['puna. 3amaua o COOCTBEHHBIX 3HAYCHUSIX U COOCTBEHHBIX
GyHKIHSX.

29. Cucremsl quddepeHnnanbubix ypaBHeHui. HopmanbHbie cuctemsl. O01iee pemenue. 3amaya
Kommu. Teopema cymecTBoBaHUSA U €AMHCTBEHHOCTH.

30. Metoabl HHTErpUpOBaHUs cucTeM AU(epeHIrnaibHbIX YpaBHEHUNH. MeTo | HCKITIOUeHuSI.

31. MeTo MHTETPUPYEMBIX KOMOMHALINH.

32. Cuctembl TuHEHHBIX TudpepeHnnanbHbIX ypaBHeHuid. CBoicTBa pemenuid. CTpyKTypa
o0LIero penieHnst OAHOPOJHOW U HEOJHOPOIHOM CHUCTEMBI.

33. Cucrembl TMHEWHBIX OHOPOAHBIX MU depeHINATBHBIX YPAaBHEHHH ¢ TOCTOSHHBIMU
ko3 unrenTamMu. MaTpuyHas SKCIIOHEHTA.

34. Cucrtembl TMHEWHBIX HEOITHOPOAHBIX YpaBHEHUNH. MeTo/ Bapualii Mpou3BOJIbHBIX
MOCTOSIHHBIX.

35. HenpepbiBHAsI 3aBUCUMOCTh PELICHHUI OT HaYalIbHBIX JaHHbBIX.

36. YcroitunBocTs 110 JISTIyHOBY (OmpesiesieHue YCTOMYUBOCTH B aCUMITTOTHYECKOM
YCTOWYHBOCTH).

37. Ilpocreiimue TUITB TOYEK TTOKOs. Da3oBast MIIOCKOCTh. Da30BbIC TPACKTOPHH.

38. YcroitunBocTh 1o niepBoMy npubnmxkenuto. Teopema JlsamyHoBa.

39. UccrenoBanue yCcTOMYMBOCTH C MOMOIIBIO pyHKIMH JIsmyHOBA.

KoHTpo/IbHO-01IeHOYHbIEe MATEPHAIbI.

KonrpoJsbHas padora Nel.

1.  Pemwrts quddepennumansuoe ypapaenue. Haiitu o6miee pemenue.

y

XY'—y=Xt9; .

2. Pemmts muddepenumnansioe ypasHenne. HaiiTu obliee peneHue.

X’y +xy+1=0 .

3. Pemmrts quddepenumnansioe ypasHenue. HaiiTu obliee peneHue.
y'+2y=y’e

4.  Pemmts mudpepennmransHoe ypaBHenue. Haiitu obiiee perenwe.
Xy'—y'=x’

5.  Pemnts mudpdepenimansioe ypapuenune. Haiitu o6uiee pemmenue.

2yy"=(y')’

Kpumepuu oyenox 6 bannax:

Kaoicowviti pewennviti nynkm 1-3oyenusaecms ¢ 2 6anna, 4,5 ¢ 3 6anna, ne pewennwviti ) 6a1108,
MAKCUMAIbHOE KOIuvyecmeso 6annos - 12.

KonTtpoabsnas pabora Ne2.
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1.  Pemmrs nuddepenunansuoe ypaBHeHue. Haiitu obiee peenue.
y"—4y'+13y =0 .

2.  Pemmts nuddepennmansaoe ypaBuenue. Haiitu obiee pemenue.
9y"—-6y'+y=0 .

3. Pemwuts nuddepennmansHoe ypaBuenue. Halitu obiee pemenue.
y"—-2y-3y=0.

4.  Pemmts nuddepennuansHoe ypapaenue. Haiitu oOriee perienue.

y sin x
ty=—>;
Cos” X

5.  Pemuts nuddepennmansuoe ypapaenue. Haiitu obiee pemeHue.
y"—2y'—3y =C0SX .

Kpumepuu oyenox 6 6annax:

Kaoicowviii pewennviii nynkm 1-3 oyenusaemcs 6 2 danna, 4,5 6 3 6anna, ne pewennwviii () 6a1108,

MaKcumaivbHoe Koauyecmeo bainog 12.

KonTposbnas padora Ne 3.

1. Pemuth CUCTEMY ypaBHeHHﬁZ
dx
— =4x -3y,
dt d
gx:3x+4y
dt

'

y =—=x+y,  y(@) =y,

4. HccnenoBaTth HA yCTOMYMBOCTh TPUBHAIBHOE PEIICHHE aBTOHOMHOM CUCTEMBI YPaBHEHUM:

{x' = x — 4y + 3e?t, x(1) = x,,

x'=e*tY — 1 4 2xy,y = 2sinx + y?;
5. HcenenoBaTh pacosioikeHne TpaeKTOpHil Ha (a30BOM IIOCKOCTH U YCTAHOBUTH TUII TOUKH
TIOKOS:

X’=2X-Y, Y’=X.
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1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

Kpumepuu oyenox 6 bannax:
Kaoicoviti pewennviii nynkm 1,2 oyenusaemcs 6 3 oanna, nynkm 3 6 6 oannos, 4,5 ¢ 2 6ania, He
peuwennwlii () Oaninos, makcumaibHoe Koauvecmeo banios — 16.

TECTOBBIE 3AJAHUA 1)1 CAMOKOHTPOJISA
Tect py0e:KHOr0 KOHTPOJIS K MOAYJIIO 1
JuddepeHnunanbHbIM ypaBHEHHEM Ha3bIBAETCsl YPaBHEHUE, B KOTOPOE HEM3BECTHAs (DYHKIIMS BXOIUT

10J1 3HAKOM MHTErpaa,
071 3HAKOM Ipon3BoAHON MK quddepennuana;
I0J] 3HAKOM JIorapudma;
B HESIBHOM BHJIE;
- r n
Pemennem nuddepennuanbHOro ypaBHeHI/ISIF (Y, ¥, ") = Oyaspisacres
dbynaxmua YV =V (X)ecmu ona
YIIOBJIETBOPSIET HAYaIbHBIM YCIIOBHSM;
n pa3 nuddepeHnupyema Ha MpoMexyTke I;
MOHOTOHHA Ha MPOMEexXyTKe I;
oOpamraer npyu MOACTaHOBKE YPAaBHEHHE B TOXKIECTBO;

OO6umm naTerpanoM auddepeHnnanbHOr0 ypaBHEHHS F(x,y,¥', ., y™) = 0 gprsercs cemeiictro
GyHKIMH BUIa

@(x,y.¢q, - ,Cp) =0

y = ¢(xc)

@(x,y,c1.02) =0

y=c o)+ ¢

dy

Fey)

(GopMyIUPYIOT CIENYIOIMIUM 00pa3oM (yKaXXuTe NMpaBUIbHbIE BADUAHTHI OTBETA):

3anauy Komm muis nuddepeHnranbHOro ypaBHeHHsI IEPBOro nopsiika dx

Haiitu pemenne y(X) Takoe, 410 V(Xo)= ¥ 0;

Haiiti pemenwe y(X) Takoe, aro (xXo)=fXo, Yo/ ;

HaiiTi MHTErpalIbHYIO KPHUBYIO, IPOXOAUMYIO Yepe3 3aaHHY0 TOUKY (Xo, Yo);
HaiiTi ceMeficTBO HHTErpaTbHEIX KPUBBIX BUAA & P (X, ¢,

JUist npuOIMKeHHOTO MOCTPOSHUS MHTETPAIbHBIX KPUBBIX UCIIOJIB3YETCS METO/]
1) uzotepm;

2) Diinepa;

3) HeomnpeneaeHHbIX K03 (DUIINEHTOB;

4) U30KJIUH;
dy
z z

y —=x*+y
VYpaBHeHUe ceMeicTBa H30KIMH TS UG PEepeHIMaTIbHOrO YpaBHEHUS dx ©  HMeeT BUJ:
y = kx.
X*+y*=k k=0
v=kx+b.

= kx*.

=
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7. Bribpars pemrenue nudpepeHIHaIbHOI0 YPaBHEHHS (x+1)dy + xydx=0 cpenu
PEUTOKEHHBIX () YHKITHIA:
) y=(@x+1e™
) y=(x+1)e*
3) ¥=(x—1)e*
4 y=(x—-1)e™*
8. ypaBHeHHSIMI/I C pasacidromuMUCd ICPEMCHHBIMU ABJIAKOTCA YPAaBHCHUA BUAA:
1y f()dy = g(x)adx
r -
2) ¥ = f(xY)
v =)
4 V' =gx)p®)
9. OpHOpoAHBIM MH(epeHIIHATHHBIM YpaBHEHHEM NIEPBOTO MOPSIKA HA3BIBACTCS ypaBHEHUE BU/IA:
y' =flxy)
f(x)dx = g(y)dy
ay'+by+c=0

v =£(%)

X
10. K ogaopoaubsiM quddepeHnnaibHbIM ypaBHEHUSIM MOYKHO IPUBECTH YPaBHEHHUSI BHJIA

v = f(x,y), econ f(kx, ky) = f(x,y)

y' = f(ax+ bx + ¢). r1e a, b, ¢ — TOCTOAHHEIE THCTIA

P(x,y)dy + Q(x,y)dx = 0, ectu P(ex, ky) = k™ P(x,y), QU ky) = k™ Q(x,)
y'+p() = fx)y“.raea+0;1

Kpumepuu oyernok 6 6annax:
Kaowcowii sonpoc — 1 6ann

TecT py0e:KHOr0 KOHTPOJISAA K MOAYJIIO 2

1. VYxasarh BepHYIO 3aMeHY JUIsl PELICHUS yYPABHEHHS yoy =3y +()

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

2 ¥ =p(:.y" =p, - p(¥)
v

—_—

3 X
np=y-y

5)BEpHBIIT OTBET OTCYTCTBYET
2. YKa3aTh ypaBHEHHS, JOYCKAIONINE TOHWKECHUE TTOPSIKA:

1) " =3x"+5

2) V=2x+y

3) V' -3y +2v=¢
5 Y=y

5) V'+3y =2

6 V' tgx=y-(")’

-

2y = ()

3. YpaBHeHue CBOJUTCA K JU(PepeHInaTIbHOMY YPaBHEHUIO |-T0 mopsiiKa 3aMeHOM:
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1) ¥' =P,y =p'x)
2) V' =p():3" =P, - p(¥)
v

g

P=-
3) X
4) BepHBIif OTBET OTCYTCTBYET
5 =0

4. YcTaHOBHUTH COOTBETCTBUE MEX Ty MU hepeHIInaIbHBIM YpaBHEHHEM 2-T0 TOPSAKA U TUIIOM
Qg epeHIMaIbHOr0 YpaBHEHUS, MOTYYSHHOTO 11OCIIE TIOHKEHUS TOpsIKa:
r ¥

1 . ¥ ¥y 1 C pazgenstonMu epeMeHHbBIMU
y=—h—+
X X X
2 y'"+y -tgx=sin2x 2 OIHOPOIHOI
3 STIRRTL (1;')3 = (1')2 3  nuHelHoe
4 4 VYpaBuenue bepnymiu
5 VYpaBHeHue B MOMHBIX ITuddepeHiranax
Vkasatb obllee peluenue ypashenus 2V "V =1+ (¥).

1) 4Cy =4—(Cx+Cy)’

o) Gy =4+ (Cx+C,)

3) 4Cy =4+ (Cx+C,)"

4) BepHBIl OTBET OTCYTCTBYET

6. Yka3zarp quHeliHble nuddepeHnalbHble YpaBHEHUS:
1) '+ 2y +3y=4x

) ¥y =)

3) 27-(3")' + 3" =0

XV +20+y=0

5) V' =9y

7. ]l HIOKEeTIpUBEACHHBIX CHCTEM (DYHKIMH yKa3aTh MOPAJOK YBEINYCHHS 3HAUCHHSI

A= W[J”lrl’:]:

COOTBETCTBYIOLIETO OMpeeTuTeNsi BpoHCcKoro
1 ¥, =C0sx,y, =sinx

2 ¥, =CO0Sx, ¥V, =sinx
3 ¥, =2cosx, ¥y, = 2sinx
4 }’1:2:}’;:I—2
8. Cpenn mpUBEIEHHBIX CUCTEM yKa3aTh 3a1aqy Kommu:
1 ¥ -5y +4y=0
¥(0)=1
2 ¥ -5y +4y=0
y(0)=y'(0)=1
3 ¥ =57 +4y =0
¥(0)=1, (1) =-1
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4 ¥ —-5y"+4y' =0
¥(0)=1

5 BEPHBII OTBET OTCYTCTBYET
9. lano nmuddepeHnuaibHOe ypaBHEHUE TPETHETO MOPSIKA

9y" —y' = 0. KopHaAMH ero XxapaKTepuCTUYECKOTO YPABHEHHS SBISIOTCS ...

YKaXuTe OTBETHI:

}q:

}\.2:

}\.3:

10.ITo MeToty Bapuanuu Npou3BOJIbHBIX IOCTOSHHBIX YACTHOE PEIICHNE HEOJHOPOIHOTO YPaBHEHUS
y" 4+ 25y = tg5x cnemyeT ucKaTh B BHJE ...

Kpumepuu oyenox 6 bannax:
Kaoicowiii eonpoc — 1 bann

TecT py0e:KHOr0 KOHTPOJISI K MOAYJIIO 3

1. dynnameHTanbHOM cucTeme pemmenuii {1, x, x2} coorBeTcTBYeT MUdhepeHIInanbHOe YpaBHEHHE:
Dy =0
2)y" =3y " +2y +y=0;
3)y" =3y " +3y +y=0;
Ay +y +y =0
5) Apyroi oTBeT
2. O0mee pemreHue cucteMbl g depeHInanbHbIX YpaBHEHUN UMEET BUI:
{x' = —5x — 6y,
y' =8x + 9y
1) y = Cie* + C,e3%;
2)y = Ciet + Cyedt;
3)x = —Ciet —3C,e3%;y = Cret + 4C,e3;
Hx = Ciet + C,e3y = Cet + Chedt;
3. OnpenenuTh yCTOMYMBOCTD HYJIEBOTO PEIICHUS CIAEAYIOIEH CHCTEMBI
{x' =x3—y,
y' =x+y3
4. UccnenoBatk ocoOyto Touky x = 0,y = 0 cuctemsl
x =2x,y=x+Yy
1) Vsen
2) Cenio
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3)
4)

1)
2)
3)
4)

10.

dokyc
Lentp

5. UccnenoBath 0co0yI0 TOUKY YPaBHEHHUS

%=x—2y, %=4x—3y;
Vien

Cenno

dokyc

Lentp

6.ChopmynupoBath TeopemMy 00 00IIIeM pEIICHUH THHEHHON OJTHOPOTHON CUCTEMBI
Yrto Ha3bIBACTCs OOIIMUM pPEIICHHEM JTUHEHHOTO HEOJHOPOAHOTO YpaBHEHHS?
CdhopmynupoBaTh OCHOBHBIC CBOMCTBA JleTepMHHaHTa BpoHCKOTO.

Jatb onpenenenue GpyHIaMEHTaIbHON MAaTPHIIBI.

Hanucats GpyHIaMeHTaIbHYI0 MATPHUILY IS CUCTeMBL X =Y,y = 0.

Kpumepuu oyenox 6 bannax:
Kaoicowiii eonpoc — 1 bann

OK3AMEHAILIMOHHBIE BUJIETHI
CtpyKTypa SK3aMEeHAIIMOHHOTO OuseTa:
1-8 Bonpocsl TectoBbie (0-0,5 Gama kaxapiit), 9-13 npaktuueckue (0-4 6amna kaxpii), 14-16
teoperndeckue (0-2 Oamna Kaxblii).

O06paselr sK3aMeHAIIMOHHOTO OueTa:

®I'BOY BO «YOUMCKUN YHUBEPCUTET HAYKU U TEXHOJIOT U »
®U3UKO - TEXHUYECKHU NUHCTUTYT

KA®E]JIPA TU®PEPEHIIUAJIBHBIX YPABHEHUI

IK3aMeHALMOHHEIN onierT Nel
no kypcey «Auggepenyuanvuvie ypasuenus

Omnpenenenue nuddepeHInanTb-HOro YpaBHEHHS, O0IIETro U YaCTHOTO PEIICHUS.
2.YpaBHeHHe ceMelCTBA H30KIMH Ut An(pEPEHIHAIBHOTO YPABHEHHS dy/dx = y/x? HMeeT Bua: 1) Y = kx,

2) X*+y’=k,k=>0,3) y=kx+b,4)y=kx*.

3.Onpenenuts UL U GepeHIHATbHBIX YPaBHEHHI U TPUBECTH COOTBETCTBYIOIINE ONPEICICHUS
1)3xy' =2y =x°/y?, 2) xy'=+/y*=x*,3) 4) xy'+y=1Inx,5) y*+xy’ = xyy’, 6)
(2x*—xcosy)dx+(2+xsiny)dy =0,7) y = xy' = x*y".

4. Vka3zaTh BEPHYIO 3aMEHY JUIsl PEIICHHS ypaBHEHUS X = y" +1

D y'=p(x).y"=p'(x).2) y'=p(y).y"=p,p(y).3) p%,“) p=y".
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5. Vkazarb ypaBHEHUsI, JOMYCKAIOIINE IOHWKCHUE MOPSIKA:

) y"—1=2x,2) y'=tg(2x+1),3) xy"-2y'=0 ,4) y"=y(y')’,5) y"-3y'+2y =¢*, 6)
y'tox=y(y')".
6.Ypasuenue yy” = (y’)2 cBoauTcs K auddepeHImarTsHOMy YpaBHEHUIO 1-To mopsiaka 3aMeHoit: 1)

! " ! ! 14 14 ! 2

y'=p(x),y"=p'(x).2) y'=p(y).y"=p;p(y).3) p=¥,4) y=(y')"

7.Yxa3atp nmuHelHbIe AudQepeHIansHbie ypaBHEHHS:

1) y"?+2y'+3y=4x,2) 2xy" =Yy 3) 2x(y’)3 +y"=0,4) xX2y"+2xy’+y=0,5) Y = 9y,
6) 4y"—-4y'+y=0
8. Cpeau maHHBIX cCUCTEM yka3ath 3anauy Komu

{y”—ysinx=0, { y"—ysinx =0, { y"—ysinx =0, {y”’—ysinx=0, {V=XY'+Y’—V'2,

0)=1. 0)=y'(0)=1. 0)=1y(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. Onpenemuts B yactHoro pemenns 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, =11, =3.
0. ITo MeToay Bapual|y NPOM3BOJILHBIX IIOCTOSHHBIX OOIIEE PEIEHHE HEOIHOPOIHOIO YPAaBHEHHS
y" + 25y =tg5x ciengyeT uckatb B BUIE ...

11. OOmee pemeHne cucteMbl U GepeHINANTEHBIX YPAaBHEHUH UMEET BUJI:

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

2. OnpeenuTh YCTOMYMBOCTD HYJIEBOTO PELICHN)S Clieayromeii cuctemsl X' =SiNX + Y,y = X+ y°

13. Uccnenoarh ocobyro Touky X =0,Y =0 cucremsr X' =2X, Y = X+ Y Ha ycroiHuMBOCTSH ( y3€I1, CEMIO,

pokyc, menTp).
14. Cdopmynuposats Teopemy 06 obmem petiennu JJOAY (unu s cucrem).

15. Yto Ha3bIBaeTcs OOIINM pelIeHueM JTMHEHHOTO HEOTHOPOHOTO YPaBHEHNUS?

o o 2
16. dyHaaMeHTaIbHON cucTeMe peleHUH {1, X, X } cooTBeTcTBYeT AU pepeHunanb-Hoe ypaBHEHHUE:

1) y"lzo’z) y!l!_3y!!+2y!+y:013) y!"_3yl!+3y!+y:0,4) y”I+y”+y!:0

3aB. kadenpoit FOmarymnos M.I". / 4. } / ﬂ/’/

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

meopemuueckue (0-2 6anna kaxcowlil).

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

20-30 6annos — «comauunoy

Kpumepuu ouyenxku umoz06020 konmponsn

IlepeBon ouenku u3 100-6ayibHON B 4YETHIPEXOAUIBHYIO TMPOU3BOAMUTCS — CICAYIOIIUM
obpazom:

22



- oTimaHO — oT 80 10 110 6amtoB (BkItouast 10 moompuTenbHbIX 0aIoB);
- xopoto — ot 60 g0 79 6amios;

- YAOBJIETBOPUTEIBHO — OT 45 10 59 6aios;

- HEYJIOBJICTBOPUTEILHO — MeHee 45 0allioB.

06mue Kpumepuu OUeHKU umao2o6020 KORmMpaoJii

CryzaeHT nosrydaet OaJuibl 3a SK3aMEH COTJIacHO 0aabHO-PEUTHHTOBOM cucTeme. MToroBslii
KOHTPOJIb OIIEHUBAETCS MaKCUMaIbHO B 30 OaJIJIOB, €CIIM CTYACHT OTBEYaeT MpaBUIbHO Ha 16 u3 16
MPEIOAKEHHBIX BOIIPOCOB.

YcTanaBnuBaeTcs cienyromias rpajganus nepeBoa OleHKH 13 MHOro0alIbHOM B
YeThIpeX0aUTbHYIO:

OK3aMEHBI:

e otiauyHO — oT 80 1o 110 6amnoB (Bkirovas 10 moompuTeIbHBIX OAIIIOB),
e xoporo — ot 60 10 79 6amioB,

®  YJIOBIETBOPUTEIBHO — OT 45 110 59 Gayos,

® HEYAOBJIETBOPUTEIBLHO — MeHee 45 0aos.

B ciydae, ecnu cTyIeHT caeT Kakoe-1u00 U3 KOHTPOJIBHBIX MEPOTIPUSTHIA 03K
YCTaHOBJIEHHOI'O CPOKa, IIPETOAABATENb MOKET CHU3UTh MAKCUMAJIbHO BO3MOYXKHOE KOJIMUYECTBO
0aJyI0B 3a JaHHBIA BUJ KOHTPOJIS Ha 5% 3a Ka)KIyI0 HEJEIN0 IPOCPOUKH.

[Tocemienune NEKIMOHHBIX U IPAKTUUYECKUX (CEMUHAPCKUX, Ja0OPATOPHBIX) 3aHATUI

OLICHUBACTCA B CyMMax 110 6 u 10 6amioB COOTBCTCTBCHHO, OJHAKO O5THU 0aJUIbI SIBIIAIOTCS IHTpa(bHBIMI/I

H BBIYUTAKOTCA IPCIIOAaBaTCICM U3 Ha6paHHBIX CTYACHTaMH 0aJI0B B XO0A¢€ TCKYLICTO U py'6C)KHOFO

KOHTPOJIS 110 CIEAYIOLIEN CXEME:
— 32 IPOIYCKH JIEKIIMOHHBIX 3aHATHH
3a 25 % mnpornyckoB BeluuTaercs 1 0amn
3a 50 % mporyckoB BeiuuTaeTcs 4 6amia
3a 75 % mpoIyCKOB BeIYUTAETCS 6 OaIoB
3a 100 % mpoIyCKOB — CTYJIEHT He JAOMYCKAETCS 10 HTOTOBBIX UCIIBITAHUN
— 3a MPOITYCKH MPAKTUYECKHUX (CEMHUHAPCKUX, JTa00PATOPHBIX) 3aHATHI
3a 20 % nporycKkoB BeUUTaeTcs 2 6aia
3a 40 % mpoIycKoB BEIYUTAETCS 5 OaioB
3a 50 % nporyckoB BeYUTaeTcs 7 O6aioB
3a 75 % mporyckoB BerauTaetcs 10 6anmon
6onee 75 % MpoOMyCKOB — CTYJIEHT HE JOIYCKAETCs 0 UTOTOBBIX UCIIBITAHUM.
Crynent, HaOpaBIIMii 110 UTOTaM TEKYILIETO U PYOEKHOTO KOHTPOJI MeHee 35 BO3MOXKHBIX

0aJI0B MJIM MPOIYCTUBIINMA OoJiee 75 % npakTHyecKuX (CEeMHUHAPCKUX, TAOOPATOPHBIX) 3aHITUH, 10

9K3aMEHa T10 JIJAHHOW JUCIUIUINHE HE IoMycKaeTcsa. B 9ToMm cirydae, OH n3ydaeT HEOCBOCHHBIE UM
TEMBI, BBITIOJHSAET COOTBETCTBYIOIIME 3aJaHus HA TJIaTHOM OCHOBE B CPOKH, YCTAHOBJICHHBIE

J€KaHaTOM JJIS JUKBUAAIMH 3aJ0KEHHOCTEH. BaJ'IJ'IBI, MOJIYUYCHHBIC TAKUM o6pa30M, HpI/IGaBHﬂIOTCSI

K KOJIMYCCTBY 68.J'IJ'IOB, Ha6paHHLIX CTYACHTOM B CCMCCTPC.

CIIMCOK BOITPOCOB.
(4 cemectp)
1. Hnterpansubie ypaBHeHus, onpeaenenue. Knaccudukanus. JlnneliHbie HHTETpabHBIC
YpaBHEHHUS.
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3anauu, NPUBOJAIINE K HHTETPAJIbHBIM ypaBHEHUsAM. 3anada Abens. 3agada o KoieOaHusgx
CTPYHBL.

VYpasuenus Bonbreppa 2-ro pona. Ces3b ¢ nuddepeHnrnaIbHpIMUA ypaBHEHUAMU. MeTo
H0CJIEI0BATENbHBIX IPUOIKEeHUH. Perenne ¢ noMoIbI0 pe30JIbBEHTHI METOA0M
UTEPUPOBAHHBIX ALEP.

Merton nocnenoBaTeabHbIX TPUOIMKEHUN U UTEPUPOBAHHBIX S VIS yPaBHEHHUS
®penaronbpma 2-ro poja.

VYpasHenue @penroabma 2-ro poaa ¢ BEIPOKIEHHBIM AIpOM. XapaKTepUCTUUECKHE YHCTIa U
coOCTBEeHHBIE (DYHKIIMH UHTETPAIBbHOTO ypaBHeHHs. Onpenenutens Openronbma.
AnbrepHatuBa Openronbma.

OneMeHTh! GYHKIMOHATIBHOIO aHaIM3a. BriosHe HenpepbIBHBIE OlIEpaTopbl B THIbOEPTOBBIX
npocTpaHcTBax. Y paBHeHuss @pearonbma 2-ro poga ¢ CAMMETPUYHBIM sipoM. CBOMCTBA
COOCTBEHHBIX (PYHKLUH U XapaKTepUCTHUUYECKUX Yncell. Teopema 0 KOHEYHOM CIIEKTpE.
Teopema 'mnb6epra-1lIMuara. Pa3noxenue pe3oabBEHTH IO COOCTBEHHBIM (DYHKIIUSAM sIpa.
PasnoxeHne nTepupoOBaHHBIX SAEP B P MO COOCTBEHHBIM (DYHKITHSIM.

Jlunelinpiii pynkunonan. Bapuanus nuneitHoro GpyHkuonana. [Tonstiue 61M30CTH KPUBBIX K-
ro nopsaaka. CunbHbIN U ci1adbli SKCTpeMyM QyHKIMoHana. HeoOxoaumoe u goctaTouyHoe
yciioBHe. YpaBHEeHHE Diliepa, IKCTpEMaIH.

[Tpocreiias BapuanioHHas 3ajaya.

KoHTpo/IbHO-01IeHOYHbIE MATEPHAIbI.

KonTpoubnasi pabora Ne 1. UHTErpaibHbie ypaBHeHUs!

1.PemuTth MHTErpaJIbHOE ypaBHEHUE, CBE/S €r0 K JU(PepeHIIHaTIbHOMY

y(x)=¢" +i(—2x+2t+3)y(t)dt

2.MetoaoM nociie0BaTeNbHbIX MPUOIMKEHUN PELIUTh

y(x):x—i(x—t)y(t)dt Yo(x)=0

3.MeTo0M UTEPUPOBAHHBIX SI/IEP MOCTPOUTH PE30JILBEHTY U BBIITUCATh PELICHHE

y(x)=f (x)+/1jl.ex“y(t)dt

4.PeminTh ypaBHEHHUE C BHIPOXKICHHBIM SIIPOM IS JTHOOBIX 3HAUEHUN apaMeTpa

y(x)—/ljl‘l(x+t)y(t)dt=%+§x

Kpumepuu oyenxu
Kaowcooe 3a0anue no 5 bannos, ecezo 20 bannos.

KonTpoabHas padora Ne 2. BapuanuoHHoe ucuucjieHne

Haiitu Bapuanmro ¢hyHKIIMOHAIA
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b
Viyl = G+

a
2. Haiitu sxcTpemanu GpyHKIIMoOHaNA

b :
Viyl = fa (y? — y?#)dx ¢ ycnousmu y(0) = 0,y (g) =1.

Kpumepuu oyenku
Kaowcooe zaoanue no 5 6annos, ecezo 10 6annos.

Jomamnss KOHTpoabHas Nel

1. Jlano unterpansnoe ypaBuenune ®penronsma ll-ro poxa:
1
B = A (1w + byxdy? + ey + (dox + eylp)dy + £G).
-1

A) Pemmuth ypaBHeHHE B ciIy4ae, ecnu f(x) = fix? + gix + 1q;

B) Haiitu coOcTBeHHbIC (DYHKIIMU U COOCTBCHHbIC 3HAUCHHUS S/IPA;

C) Haiitu pe3osbBeHTY, JaTh  peIICHHE  ypaBHEHHS Uil MPOM3BOJIbHON (yHkimu f(x) uepes
PE30JILBEHTY.

2. Jlano mHTerpanpHOe ypaBHeHUe BombsTeppa Il-ro pona:

¢@>=1j[@x+bﬂ+wﬂ¢@wy+fW)
0

A) HaiiTi TOUHOE pelleHre UHTErPAIbHOTrO ypaBHeHus B cinydae [ (x) = dyx? + ¢,x + fo.

B) [Toctpouts 3 nocnenoBaTeabHbIX MPUOIMKEHUS IS PEIIEHUS] YPaBHEHUS.

C) Haiitu BblpakeHUe 7151 pe30JIbBEHTHI U HAMMCaTh PEIIeHUe A MPOU3BOJIbHON (DyHKIIMU
f (x) gepe3 pe30JIbBEHTY.

3. Hano unTerpanbHoe ypaBHeHue ®@penroiasma ll-ro pona ¢ CMMMETPUYHBIM SIIPOM:

b3
¢u>=zf K (6, )b dy,
0

rac
(ag +.X)(b3 —y),O Sx Sy S b3

KGoy) = {(a3 +y)(b; —x),0 <y < x < bs

A) Haiitn co6cTBeHHBIEC 3HAYCHHS M COOCTBEHHBIE (DYHKIIUH sI/Ipa
B) Haiitu coOcTBEeHHBIE 3HaUEHHS U COOCTBEHHbIE (DYHKIINHU I N- UTEpaLuu Sapa.

Kpumepuu oyenxu
Kaowcooe 3a0anue no 5 bannos, écezo 15 bannos.

JomamHsisi KOHTPOIbHasA Ne2

Jan ¢pyHKIHOHAT:

2 ! !
Jly()l = [ la1y"? + azyy’ — 9a1y? + arcyy(x* + dyx)]dx. (1)
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Haiitu npupamenue gynkmonana (1).

MR

y(0) = by, y(2) = b,.

[IpoBeputs nuHeiHOCTH pyHKIMOHANA (1). OOOCHOBATH OTBET.

Haiitu Bapuanuto ¢pynkiuonana (1) mo nepsomy u BTOpoMy ONpeAeIeHUSIM.
Pemuth BapuanMoHHYIO 3a7jauy C 3aKperyIeHHbIMU T'paHuamMu Ui pyHkuuoHana (1) mpu ycnoBusx

5. PemmrTh BapHalMOHHYIO 3aJady C OJHUM 3aKpEIUICHHBIM KOHIOM i ¢(yHkiuonana (1) mpu

ycnousx y(2) = by, nepBbIil KOHEI IEpeMeNIaeTcs o mpsamoit x = 0.
*3HaueHUsS] KOHCTAHT A4, A, A3, by,b,, ¢4, f1, d1 puBeeHBI B TAOIUIIE U1 pacdeTHOM paboThr Nel.

**HOMep BapHaHTa COXPAHSETCs ¢ pacyeTHON paboThbl Nel.

Kpumepuu OUECHKU

Kaorcooe 3a0anue no 5 6annos, écezo 25 bannos.

Tabanna BpIOOpPa KOHCTAHT VIl pacdyeTHOH padoTsl Nel

Neo
eap 1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 6 17 18
al [ 1 10 15 Al A 10| TA| 75 3 -3 -3 20 20 25 25 15 G 9 -9
b1 ] 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
cl [ 1 10l 1A -h 5| 10| -TA| 745 -3 3 3l -20 200 25 26| 1A -6 -9 g9
d1 2 0] 14 -4 6l M| -7 9 -2 4 4] 19 21 -24 26) 14 -5 -8 10
el | 2 1 1 -2 2 0 1 0 2 0 1 0 -2 1 0 1 2 -1 0
fl 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
gl [ 0 0 2 1 3 4] 2 1 -1 -3 -2 -1 0 -1 -2 1 2 3 4
r1 1 1 0 1 2 5 0 1 2 9 8 7 6 5 4 3 2 1 0
a? 1 -9 4 1 -1 -4 9 2 4 1.5 2 1 -1 -9 4 1 -1 -4 9
b2 | 1 9 -4 -1 1 4] -5 -2 4 14 -2 -1 1 9 -4 -1 1 4 -9
c2 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1
d2 2 -1 1 -1 2| -3 2 3 1 A -2 2 1 4 A 6 -4 0
g2 3 1 1 1 1 1 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1
f2 0 0 3 3 3 3 5 3 3 3 3 3 3 3 3 3 3 3
a3 -1 -2 -1 -2 2 -1 -1 -1 -1 -1 1 1 1 1 1 1 1 2
b3 2 3 4 1 1 1 1 1 1 1 1 1 1 1 2 3 4 5
n 4 5 6 7 3l 4 5 5 7 8 9 3 4 5 6 7 8 9

TECTOBOE3AJJAHUE IS IPOBEPKU 3HAHUM

X

1. VYpaeuenne y(X)= if (—2x+2t+3)y(t)dt+e* smuseTcst ypaBHEHHEM

0
A) ®pearoipma 2-ro poaa

B) BoabTeppa 1-ro pona
C) ®pearomsma 1-ro poma

D) Bonbreppa 2-ro poxa

2. HWuTerpanpHBIM ypaBHEHHEM HA3bIBACTCSl YPaBHEHUE, COJIEpIKaIlee HEM3BECTHYIO MO 3HAKOM

A) Tuddepenmuana

B) IlpousBomaHoi
C) Unrerpana

D) Cymmsr

3. Xapakrepucrnueckumu uncaamu spa K (X,t) HasbIBaloTCs 3HaUeHUs napaMeTpa A IPH KOTOPbIX
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A) HeonHopoaHoe ypaBHEHHE y ,1J' K (x t) y(t)dt + f ( ) MMEET TOJIbKO HYJIEBEIE

pemeHus
b
B) HeomHoponHoe ypaBHEHHE y(x) = ﬂ,J' K (x,t) y (t)dt +f (x) AMEET HEHYJIEBBIE PELICHUSA

a

)
K (x,t) y(t)dt UMEET TOJIBKO HYJIECBBIC PEIICHNS

b

C) OJHOPOJHOE YpaBHEHUE y(x) = ,1J' K (x,t) y(t dt UMEET HEHYJIEBbIC PEILICHUS
b

D) onuoponmoe ypaBHeHHE y (x) = ,1.[ (

4. HHTerpalibHOE ypaBHCHHUE y J' e“y(t)dt+e HAMEET pELICHUE
0
A) y(x)=e*
B) y(x)=xe*"
C) y(x)ze’x(x /2)
D) y(x)=e*+

s

5. Vpasrenue y(X)= ZLJ. y(t)dt+sinx sBsercs ypaBHeHHEM
4 0

A) ®pearonbma 2-ro poaa

B) Bosbkreppa 1-ro pona
C) ®pearonsma 1-ro poaa

D) Bosbteppa 2-ro pona

X

6. Dopmymer Y= f(x), y,(x)=f (X)+/1JK(X,t) Yoa(t)dt,n=0, y(x)= !ﬂ)n ¥, (X) omuciBarot
0
METONI

A) TlocnenoBaTenbHBIX MPHOIMKEHHI 17151 ypaBHeHUs: Ppearonbpma 2-ro poja

B) IlocnenoBarenbHbIX MpUOIMKEHHH TS ypaBHeHHs BonbTeppa 2-ro pona
C) UrepupoBaHHBIX siaep Ui ypaBHeHui @penronsma 2-ro poaa

D) UrepupoBanHbIX siiep Ui ypaBHeHU# Bonbreppa 2-ro poaa

7. CobcrBenHas GyHKIMS Y (X) = (1+ 2X) ABIIETCS PELIEHUEM YPaBHEHUS

A) y(x)—/IJl.(1+2x)ty(t)dt=0
B) y(x)—A[(1+2x)ty(t)dt=sinx

C) y(x)—2|(1+2x)ty(t)dt=0

O ey X O Ty <
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V4

D) y(x) —/’LJ'(1+ 2x)ty (t)dt =sinx

0
8. Snpo K (X,t) =tsinx + x*t°

A) CummerpudHoe,

B) OproronansHoe,
C) BrIpokaeHHoe,

D) CunrynspHoe.

9. CooOctBenHbMU GQyHKIMIME siapa K (X,t) Ha3bIBAIOTCS

b
A) Hynesble pereHus y(x) = ;,J‘ K (x,t) y(t)dt + f (x) .

a

b
B) Henysnesbie perieHust y(x) = ifK(x,t) y(t)dt+ f (x) .
b

C) Hynesble pewenust y(x)= ,1J' K(x,t)y(t)dt -

b
D) Henynesbie pemenns y(x)= ,1.[ K(xt)y(t)dt -

a

b
10. HeonHOpoHOE ypaBHEHHE y(x) = ,1J‘ K(xt)y(t)dt+f (x) - (tme K(X,t) - nenpepeisuoe,

BBIPOXKJACHHOC, BEIICCTBEHHOC H,Z[pO) nMeeT OECKOHEUYHO MHOTO peIJ_IeHI/II\/’I HJIM HC UMCCT HHU OJHOT'O

b
A) Toraa v TOJBKO TOT/Ia, KOT/Ia OJJHOPOHOE YpaBHEHHUE y (x) = ,1.[ K (x,t) y(t)dt UMEET

a

TOJIBKO HYJICBOC PCUICHUC,

b
B) Toraa u ToabKO TOT/Ia, KOT/Ia OJJHOPOHOE YpaBHEHHUE y (x) = ,1.[ K (x,t) y(t)dt UMEET

a
HCHYJICBOC PCIICHUC,

b
C) Torma v TOJIBKO TOra, KOrjaa OHOPOAHOE YPaBHEHUE y(x) = /1J' K (x,t) y(t)dt HE UMeEEeT

a

pelIeHui;
D) Torna u TONBKO TOT/AA, KOTIa CONMPSHKEHHOE OHOPOTHOE YPaBHEHUE

b
y(x) = /1J' K (t, x) y(t)dt HMeEET TOJILKO HYJICBOE PEILICHUE,

t(x+1),0<x <t <],
11. Slmpo K(x,t)=

(t+1)x,0<t<x<1.
A) CummerpuvHoe,

B) OproronansHoe,
C) BeipoxaeHHoe,

D) CunrynsipHoe.
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1
12. YpaBHeHue _fex"y(t) dt = e* ABIAETCA UHTETPAIbHBIM YPABHEHUEM
0

A) Heoxnopoausim ®penroisma 1-ro poaa

B) OnnopomusiM BonbsTeppa 1-ro pona
C) Heomuopoausim ®pearonbpma 2-ro poja

D) HeonnopoausiM Bonbreppa 1-ro poaa

13. XapakTepucTHuecKue Yuciia HHTerpajibHoro oneparopa dOpenronbpma ¢ HEMPEPHIBHBIM,
CUMMETPHUYHBIM, BBIPOKICHHBIM, HEPABHBIM TOX/IECTBEHHO HYJIIO SAPOM MOT'YT 00pa30BbIBAThH
II0CJIEJ0BATEIBHOCTD

A) |ﬂl| S|ﬂ,2| <..< |/1n| <...,npuuem limA, =oo;

9 Il<lal<.. <l
O 2]z 242
D) || = |4]2 .. 2|4,

1
14. Jlns sippa K (X,t) = xt ypasrenus y(x)=f (x)+ /1'[ xty (t)dt moBropHBIME OyxyT sapa
0

A) K (1) = %K, (x1) =2 Ky(x,t) =2, K, (x1) = = ;
3 9 3

B) m@ﬂ=ﬂkxnﬂ=§KAx0=§dex0=;ﬁ

C) Ky (xt)=xt,K,(xt) =X?t, K;(x,t) =th,...|<n(x,t) = z)rftl ;

D)KJKQ=LKJKQ=§KJKQ=3WKJKQ=3L.

15. Cob6ctBennbie GpyHKIMU oneparopa OpeAronbma, COOTBETCTBYIONINE PA3TUYHBIM
XapaKTePUCTHICCKUM YUCIIaM

A) TIponopLuoHAaIbHB;

B) JluneitHo 3aBHCHMBI,
C) OpTOroHanbHBI;

D) KoMIIIeKCHO CONPsIKCHHBIE.

b
16. HeonHopoaHoe ypaBHEHUE y(x) = ﬂ,J' K (x,t) y(t)dt +f (x) , (roe K (X,t) - HETPEPBIBHOE,

BBIPOXKICHHOE SIIPO) UMEET €IMHCTBEHHOE PEIICHUE
b
A) Tormaa u TOJIBKO TOI1a, KOraa OIHOPOJIHOE YPAaBHEHUE y (x) = gj K (x,t) y(t)dt UMeeT

a

TOJIBKO HYJICBOC PCUICHUC,

b
B) Torma v TOJBKO TOTJA, KOTAa OTHOPOAHOE YPaBHEHUE y (x) = ,1.[ K (x,t) y(t)dt UMEET

a

HCHYJICBOC PCUICHUC,



b
C) Torma v TOMBKO TOTJA, KOTAa OTHOPOAHOE YPaBHEHUE y(x) = gj K (x,t) y(t)dt HE UMEET

a

peLIeHu;

b
D) Torma v TOJBKO TOTJA, KOTAa OJTHOPOJHOE YPaBHEHUE y(x) = /1'[ K (x,t) y(t)dt UMEET

a

0OECKOHEYHO MHOT'O pEUICHMUI];

X

17. Ypasuenue y(X)= /?,J(X +2t) y(t)dt sBmsercs ypaHeHHEM

0
A) Opnoponubim @penronbma 2-ro poaa

B) Oxnopoausim BoasTeppa 1-ro pona
C) Heomnopoausim @pearonbpma 2-ro poja

D) OanopomaubiM BosbTeppa 2-ro pona

X

18. Ypauenue y(X)= AJ.(X +2t)y(t)dt sBmsercs

0
A) nuHeiHbIM ypaBHEHHEM Bonbreppa;

B) HenuHeiiHbIM ypaBHeHHEM Dpenronbma,
C) HenuHeHHBIM ypaBHeHHEM Bonbreppa;

D) nunelinpiM ypaBHeHHeM Dpenronbma.
19. Jkcrpemanbo QyHKIIMOHATIA HA3BIBACTCS KPUBast
A) uHTerpanpHas JUis ypaBHeHus Ditnepa
B) Ha koTOpOit OCcTHraeTcst abCOMOTHBIN KCTPeMyM (GYHKIIMOHATIA
C) Ha KOTOpOU JTIOCTUTaeTCsi OTHOCUTEIBHBIN AKCTPEMyM (YHKI[HOHAIA
D) Ha koTopoii Bropas Bapuanus GyHKIMOHANA 00paIaeTcs B HYIb

20. YcraHoBUTh COOTBETCTBUE. Ecimu (QyHKIMOHAT I(y)=|f(xy,y)x ZROCTHraeT sSKCTpeMyma Ha

D ey T

KPHBOii Y, (X), TO OHa YJAOBIETBOPSET YPABHEHUIO

d F_9F o d 2 nd"
A F-9F 0,8 o) F-4F 9 _ _
) F, . F =0 ) | (ijx =7, C) F, dXFy,+dX2Fy,,+...+( 1) o Fo 0
F-2F -0
dx
D) F+ 3k 0.
y dX y

21. ®YHKIMOHAJIOM HA3bIBACTCS OTOOpaKECHHE
A) — co 3HaueHusimu B R.
B) — ompenenénnoe Ha mpocTpaHCTBE (PYHKIHMIA CO 3HAUCHUSIMH B R.
C) — nuHeiiHoe.

D) — mpezncraBuMoe B BUJIE HHTETpaa OT IEPEMEHHON (QYHKIHH
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22. ®yHKIMA Ha3bIBACTCS AOMYCTUMOI 17151 QYHKIIMOHANA B BApUAIlMOHHOM 3a/1a4e, €CITi
A) — OHa BXOJIHT B €ro €CTECTBCHHYIO 00JIaCTh ONPECIICHHUS.

B) — ona BXoauT B 001aCTh €r0 3aaHus.

C) — e€ HOCUTEIIb KOMITAKTEH.

D) — ona He sBiseTCs HYIEM QYHKI[HOHATIA.

23. Bapuanueii (yHKIIMOHATIA Ha3bIBACTCS

A) nuHEHas 4acTh €ro mpupamieHus

B) nenuHeliHas 4acTh €ro npupaiieHus

C) kBaapar ero npupaieHus

D) Mmoayne ero npupaiieHus

24. ®ynknuonan F (y) JIOCTUTAET Ha KPUBOU Y = yO(X) CUJIBHOTO MAaKCHUMyMa, €CJId 3Ha4YeHUs

dyukuuonana F(y)ne Gonsie F(Y,) Ha moGoi 6au3koii k Y =Y, (X)

A) B cMmbIcie 6im3octr 0-ro mopsiuKa;
B) B cmpIce 6mm3octr 1-T0 opsiika;

C) B cMbIciie 61M30CTH 2-TO MOPSAIKA;
D) B cMbicne Gim3ocTr 3-r0 mopsiKa.

25. Boibepy IpaBHIbHOE YTBEPsKIECHUE HEOOXOMMMOr0 YCIOBHUS SKCTpeMyMa (hyHKIMOHANA

A) lnpdepenuupyemsiit dyuxunonan F(y) mocruraer sxcrpemyma npu y = Y, (X) , ecin npu
Y =Y, (X) Bapnamus SF =0.

B) uddepenuupyemsrii pynkiuonan F (y) JIOCTUTAET dKCTpEMYMa IIpH Y = Y, (X) , TOTJa U
TOJIBKO TOrAa Ipu Y = Y, (X) Bapuauust SF =0.

C) Ecin inddeperumpyemsiit hyuxuuonan F (y) mocruraer sxcrpemyma npu Y = Y, (X) , To npu
Yy =Y, (x) Bapuamus SF =0.

D) Korga Bapuauust SF =0 mpu Y = Y, (X), Torna auddepenuupyemsrii Gpynxuuonan F (y)
JOCTATAET SKCTpeMyMa p Y = Yo (X) .

26. [Ipocreiimias 3a1a4a BapualliOHHOTO UCYUCIICHHS CTABUTCS TaK
A) cpenn Beex Qynkumii Y (X), nMeromux HenpepsiBHyto npomssoanyto (Y (X)eC'[a,b]) n

yaosiersopsiomux yenosusm y(a) = A, y(b) = B, Haifitu Ty, KoTOpas JOCTAaBISET SKCTPEMyM
b
dyrxuponany F(y)= f F(x,y,y)dx.

B) cpenu Bcex hynkuumii y (X) , IMEIOIIUX HEMPEPHIBHYIO MPOU3BOAHYIO ( y(x) eC' [a, b] )u

YIOBJIETBOPSIIOIINX YCIOBUSAM y(a) = A, HaliTu Ty, KOTOpast JOCTABIISET SKCTPEMYM (PYHKIIMOHAITY

F(y)=|F(xy Yy, y")dx.

Il
D e T
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C) cpemu Beex dyHKumit Y (X), MMerOIuUX HenpepbiBHyo npoussoaryto (Y (X) e C'[a,b]) u

yaosiersopsiomux yenosusim y(a) = A, y(b) = B, Haiitu Ty, KOTOpas JOCTABIISET SKCTPEMYM
b
dynxumonany F(y)= j F(x,yzy,z')dx.
D) cpean Beex dyrkumii Y (X), nmerommx HenpepbiBHyo nponssoamyio (Y (X) e C*[a,b]), naiitn

b
Ty, KOTOpasi JOCTABIIAET SKCTpeMyM Gynkuuonany F(y)= I F (XY, y’) dx .
a

27. OyHKIMOHAI F(y) JIOCTUTAET Ha KPHUBOH Y = yO(X) c1aboro MUHMMYMA, €CJIM 3HAYCHHS

dbyakuuonana F (y) He MeHbIe F (yO) Ha JII000H OIM3KOM K Y =Y, (X)

A) B cMmbIcie 6im3octr 0-ro mopsiIKa;
B) B cmbIcie Oau3octu 1-ro nopsizika;
C) B cMbIcie OIU30CTH 2-TO MOPSIKA,

D) B cmpIcie 6au3octu 3-r0 mopsiaka.

b
28. YcranoBuTh cootBercTBUE. Eciin QyHKIMOHAN 1(y)= J f(x,y,z,y,2)dx MOCTHTAET SKCTpEMyMa Ha

KpHBOfI Yo (X) , TO OHAa YAOBJICTBOPACT YPABHCHUIO

o9 o d F-9F +£F +.o+ (1) d’
A T odx B) |F—5F=0, c W dxV a* V" dx" v

) d
L

F,——F,=0.

7'

4
D) Fy+&Fy,:0-

y (;[ ) ! dt sBisercs
y*(t)

A) nuHeitHbIM ypaBHeHHEM BonbTeppa;

1
29. Vpasuenue y(X)= /1!
0

B) HenuHeiiHbIM ypaBHeHHEM Dpenronbma;
C) HenuHeHHBIM ypaBHEeHHEM Boibreppa;

D) nuneiHbIM ypaBHeHHEeM Dpearonbma

b
30. YcranoButh coorBercTBHE. Ecim ¢yHKIMOHAN | (y)= I f (x, VA y(”))dx JTOCTUTAET

a

9KCTpeMyMa Ha KPHBOii Y, (X), TO OHA yJOBIETBOPSIET yPAaBHEHHUIO

, d o, -9k o d d’ n d”
A) Fy_d_XFy’:O' B) y Cijx y y C) Fy—d—XFy,+d7Fy”+...+(_l) an Fy(n)zo
F-%F -0
z dX z
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4
D) Fy+d—X|:y,:o.

Kpumepuu oyenxu
3a kaorcooe 3a0anue - 1 6ann, ececo 30 bannos.

KpuTtepuu oieHKH HTOrOBOr0 KOHTPOJIS

YcranaBiIMBaeTcs ciaenyromas rpaiaus nepeBoa OleHKH U3 MHOT00aJUIbHOM B
YeThIpex0aIbHYIO:

3auerpr:

e 3aureHo — ot 60 g0 110 6aos (Bkitouas 10 MOOMIPUTENBHBIX OAJITIOB),

e He 3auTeHo — ot 0 710 59 GaioB.

B citydae, ecnm cTyIeHT caeT Kakoe-1u00 U3 KOHTPOJIBHBIX MEPOTIPUSTHIA 03K
YCTAHOBJICHHOTO CPOKa, PENo/IaBaTellb MOKET CHU3UTh MaKCUMAaJIbHO BO3MOKHOE KOJTHYECTBO
0aJyI0B 3a JaHHBIA BUJ KOHTPOJIS Ha 5% 3a KaKIyr0 HEJENI0 POCPOUKH.

[Tocemenue TEKMOHHBIX U NPAKTUYECKUX (CEMUHAPCKUX, Ja00pAaTOPHBIX) 3aHATUIH
olLieHuBaeTcs B cymmax 10 6 1 10 6aioB cOOTBETCTBEHHO, OJTHAKO 3TH OaJUIbl SIBJIIOTCS IITPA(QHBIMU
U BBIYUTAIOTCS MPENoAaBaTesieM U3 HAOpaHHBIX CTYJ€HTaMU OaJIOB B XO/I€ TEKYILEro U pyoeKHOTO
KOHTPOJIS 110 CIEeyIOIEeH cxeme:

— 32 MPOITYCKH JICKIIHOHHBIX 3aHATHI

3a 25 % mpomyckoB BeruyuTaeTcs 1 0amn

3a 50 % mporyckoB BeiuuTaeTcs 4 6amia

3a 75 % mpoIyCKOB BeIYUTAETCS 6 0aIoB

3a 100 % npomycKoB — CTY/I€HT He JI0IYCKAETCs O UTOTOBBIX MCITIBITAHUI

— 3a MPOITYCKH MPAKTUYECKHUX (CEMHUHAPCKUX, JJAOOPATOPHBIX) 3aHATHH

3a 20 % nporycKkoB BeUuTaeTcs 2 6aia

3a 40 % mpoIycKoB BEIYUTAETCS 5 OaioB

3a 50 % mpoIycKOB BeIYUTAETCSl 7 0aioB

3a 75 % mpomyckoB BeruuTaercs 10 6amios

6omee 75 % MPOMYCKOB — CTYACHT HE JOMYCKAETCS 10 UTOTOBBIX UCTIHITAHUH.

CryneHt, HaOpaBIIMiA 110 UTOTaM TEKYILETO U PYyOEKHOTO KOHTPOJIsE MeHee 60 BO3MOMKHBIX
0aJI0B MM MPOIYCTUBIIMM OoJiee 75 % mpakTuyecKuX (CEMHUHAPCKUX, TJAOOPATOPHBIX) 3aueTa He
noiydvaer. B aTom ciydae, oH M3y4aeT HEOCBOGHHBIE UM TE€MbI, BHIIIOJIHIET COOTBETCTBYIOIINE
3aJaHMs Ha IIATHOM OCHOBE B CPOKH, YCTAHOBJICHHBIE JIEKAHATOM JJIS IMKBUJAIIMU 330JDKEHHOCTEH.
Baniel, noay4yeHHbIe TAaKUM 00pa3oM, IPUOABIISIOTCS K KOJMUYECTBY OayioB, HAOpaHHBIX CTY/AEHTOM B
ceMecTpe.

4.3.PeliTHHI—IIaH TUCHHUILINHEL.

Jnddepenumansubie ypaBHeHus. IHTerpaibHbIe YpaBHEHUS U BAPHAIIMOHHOE UCUHCIICHHE.

(nazganue OUCYUNIUHBL CO2TIACHO Pabouemy Y4eOHOMY NAAHY)
HanpasjieHue noAroToBku [03.03.02] Dusuka
Kypc 2, ceMecTp 3

Buner yaebHOM Bbamn 3a Yucno 3aganui | bamisl
JIeSITeITbHOCTH KOHKPETHOE 3a CEMECTP MuHUMAaTbHBIN | MaxkcruMallbHBIN
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CTYAEHTOB | 3ananue | |
Mopnyas 1. [InddepenunajibHbie ypaBHeHHs 1-ro mopsaka
Texymmii KOHTPOJIb 0 12
KonrpomnsHas pabora 1)0-2 5 0 12
Nel 2)0-2

3)0-2

4)0-3

5)0-3
PyGeskHblii KOHTPOJIb 0 10
Tect Nel | 0-1 | 10 0 10
Mopayas 2. InddepeHnnajbHble ypPABHEHHS BHICIINX NOPSAKOB
Texkyuiuii KOHTPOJIb 0 12
KonrponsHas pabora 1)0-2 5 0 12
Ne2 2)0-2

3)0-2

4)0-3

5)0-3
PyGeskHblii KOHTPOJIb 0 10
Tect Ne2 | 0-1 | 10 0 10
Moayasb 3. Cuctembl 1uddepeHInalbHbIX YPABHEHHH. Y CTOIYMBOCTD
Tekymmuii KOHTPOJIb 0 16
KonrtposnbHast paborta 1)0-3 5 0 16
Ne3 2)0-3

3)0-6

4)0-2

5)0-2
Py6e:xxHbIii KOHTPOJIb 0 10
Tect Ne3 1 10 0 10

IlocemaemocThb
[Ipormrycku -6 0
JIEKIIMOHHBIX
3aHATUN
[Ipormrycku -10 0
NPaKTUIECKUX
3aHATUN
IMoompuresibHbIE 0ANTbI
1. CBoeBpemeHHOE 0 10
BBITIOJIHEHHE
3aJIaHUNU U aKTUBHAsA
paboTta y ZOCKH.
HToOroBblii KOHTPOJIb

Dk3aMeH | | 35 110

4.3.PeMTHHI—IVIaH JUCHUILIMHBI.

Jnddepenumansubie ypaBHeHus. HTerpaibHbIE YpaBHEHHSI U BAPUAIIMOHHOE MCUYHCIICHUE

(nazganue OUCYUNIUHBL CO2TIACHO Pabouemy Y4eOHOMY NAAHY)
Harnpasienue noarorosku [03.03.02/ Duzuka
Kypc 2, cemecTp 4

Busbl yue6Hoi | bam 3a | Yucno bamst




NeSITENIbHOCTH CTYJIEHTOB KOHKpPETHOE 3aJaHui 3a
3aJaHue ceMecTp MuHUMaNbHBIN MakcumanbHbIN
Monayasb 1. UnTerpajibHbie ypaBHEeHUs.

Texkyumii KOHTpPOJIbL 0 15
1. KoHTpomb BBIIOIHEHHS U 0-5 3 0 15
IPOBEPKA OTYETHOCTHU IO
JIOMAILIHEW KOHTPOJBbHOU
pabote Nel.
PyGeskHbIi KOHTPOJIb 0 20
1. KonTponbHas pabota Nel 0-5 4 0 20

MogayJan 2. BapuanmonHoe ucadmncjieHue.
Texkyumii KOHTpPOJIBL 0 35
1. KoHTpoIb BHIIOTHEHUS U 0-5 5 0 25
IPOBEpPKa OTYETHOCTH O
JIOMAaIIHEW pacueTHON
pabote No2
1. KontponbHas padora 0-5 2 0 10
Ne2
PyGe:kHbIN KOHTPOJIB 0 30
2. Tect 0-1 30 0 30

IloceumaemocTh
1. Ilocemienne JIEKIUOHHBIX -6 0
3aHATHH
2. [Nocemenne -10 0
MPaKTUYECKUX 3aHATUN
IHoompurenbHbie HaJIIbI
1. CBoeBpemeHHOE 0 10
BBITIOJTHEHHE 33/IaHUH U
aKTHBHas paboTa y JOCKH.
HToroBplii KOHTPOJIb

1. 3aver ‘ 60 110

5.2. Ilepeyenn pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH

«AHTEPHET» ,HEOOXOAUMBIX JJIS 0CBOCHUSA TUCHMILIMHBI

M owbhe

«DnexTpoHHBIN ynTansHbIH 3am» (http://www.bashlib.ru/echitzal/).
3BbC «YHuBepcurerckas oudauoreka onnainy (http://www.biblioclub.ru/)/ .

NsnarensctBo «Jlaney (http://e.lanbook.com/) .

BapHalluOHHOMY UCYUCIICHHUIO

O N oGO

5.YueOHo-MeTOoAMYEeCKOe U HH(POPMAIMOHHOE O0ecniedeHre TUCHUILTHHBI

www.gpntb.ru/— T'ocynapcTBeHHas myOIMYHAs HAYYHO-TEXHUYECKask OMOIHOTEKA.
www.nlr.ru/ — Poccuiickas HanroHaJIbHAsA OUOINOTEKA.

WWW.NNS.ru/ — HanuoHanbHast 3IeKTpoHHAs OHOTHOTEKA.
WwWW.rsl.ru/— Poccuiickas rocynapcTBeHHast OHOIHOTEKA.

http://yagola.professorjournal.ru/integral_equation - nexuum MO MHTETpajbHBIM ypaBHEHHSIM U
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http://www.bashlib.ru/echitzal/
http://www.biblioclub.ru/)/
http://e.lanbook.com/
http://yagola.professorjournal.ru/integral_equation

5.1. IlepeyeHb OCHOBHOM W JONMOJHUTEILHOM Y4e0HOI JIUTEpPATYPbl, HEOOXOTUMOM
JJI1 OCBOEHUS M CHUIIMHBI
(3 cemecTtp)
B 6ubnmoreke banmkupckoro rocyapcTBEHHOTO YHUBEPCUTETa UMEIOTCS B
HaJMYUU CICAYIOIIUE U3IaHUS:

OcHoBHas JMTEpaTypa:

1. Omarynos, M.I. OO6blkHOBEHHble AudbdepeHLanbHble ypaBHEHUS : Teopus MU
npunoxeHna [AnekTpoHHbin pecypc] / M.I. KOmarynoB. — Mocksa; Wxesck: HUL
"PerynapHasa n xaotnyeckas anHamuka", 2008. — OnekTpoH. Bepcus ned. nybnukaumm.

— [Joctyn  BO3MOXeH  4Yepe3  OnekTpoHHyw  6ubnuoteky  bBawly. —
<URL:https://elib.bashedu.ru/dl/read/Yumagqulov Obeknoven.differ.uravneniya Uchebnik

2008.pdf
2. TpeHornH, B.A. OG6blkHOBEHHbIE AaudbdepeHumanbHble 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. Onberonby, J1.9. OuddepeHunanbHble ypaBHEHUA W BapuauMOHHOE ucvucreHne |/
J1.3. Onbcronby. - 6.m. @ 6.1, 6.r.. - 425 c. ; To xe [ONeKTpOHHbIAN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=455165

4. Eropos, A.W. Knaccngukauunsa peseHnn obblIKHOBEHHbLIX AnddepeHumanbHbIX YpaBHEHNI
nepsoro nopsigka / A.W. Eropos. - Mockea : ®uamatnut, 2013. - 108 c. : un. - bubnwuorp.:
c. 105. - ISBN 978-5-9221-1489-9 ; To xe [OnekTpoHHbIK pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=275303

JlonosHuTEILHAS JIUTEpaTypa:

5. PoibakoB, K.A. OObikHOBeHHBIE muddepeHnnansubie ypaBHeHus: [Ipaktuueckuii
Kypc : yueoHoe nocodue / K.A. Pribakos, A.C. fAxkumona, A.B. I[Tantenees. - MockBa
: Jloroc, 2010. - 384 c. - (HoBas ynuBepcuteTckas OuOmmoreka). - ISBN 978-5-
98704-465-0 ; To xKe [DneKTpOHHBIM pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=84753

6. l'alimamaxk O.I'., CyntanaeB S.T. Jludpdepenunansubie ypaBHeHus. : Kypc nekiuit
/PO bamkupckoro yH-ta. — ¥Yda, 2002.-121¢. — a6.2. 803k3.

7. ®umunmoB A.®d. CoopHuk 3amad mno auddepeHnnanbHbBIM - ypaBHEHUSIM. M.;
Mxesck: U3n-Bo PX]I, 2000. — a62., 35 3k3.

8. EropoB, A.W. Teopema Kommu u ocobbie pemenus muddepeHIUanbHbIX ypaBHEHUH /
A.N. Eropos. - Mocksa : ®usmatiur, 2008. - 254 c. - ISBN 978-5-9221-0942-0 ; To xe
[Dnexrponnslit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=68444

Ilepedyensb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«/HTEpHET» U MPOTPAMMHOI0 O0ecnevyeHmsi, He0OXOAMMbIX /IJIs1 0CBOEHUS
AUCUMTLTHHBI

(4 cemecTp)
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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
http://biblioclub.ru/index.php?page=book&id=84753
http://biblioclub.ru/index.php?page=book&id=68444

1. «Onekrponnas budnuoreka baml Vy» http://www.bashlib.ru/echitzal/
2. ObC «YHuBepcureTckas Oubmuoreka onmam» http://www.bashlib.ru/echitzal/
3. OBC «JIAHb» http://www.bashlib.ru/echitzal/

B 6ubnmoreke banmkupckoro rocygapcTBEHHOTO YHUBEPCUTETa UMEIOTCS B
HAJIMYUU CIACAYIOIINE U3IaHMUS:
OcHoBHas JauTEparypa:

. BacunbeBa, A.Bb. NIHTerpanbHble ypaBHeHUS : y4ebHoe nocobue / A.b. Bacunbesa,

H.A. TuxoHoB. - MockBa : ®uamatnut, 2003. - 78 c. - ISBN 5-9221-0275-3 ; To xe
[OnekTpoHHbIN pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=68122

. Bacunbesa, A.b. lnpdepeHunansHble N MHTErpanbHble ypaBHeHUS. BapraunoHHoe
ncuncneHue B npumepax u 3agadvax / A.b. Bacunoesa, I'.H. Megeeges, H.A. TuxoHoB. -
Mockea : ®uamatnut, 2005. - 214 c. - ISBN 5-9221-0628-7 ; To ke [OneKTpOoHHbIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=68123

. MeTtposckun, W.I'. Nlekunmn no Teopmn nHTerpanbHbiX ypasHeHun / WU.IM. NeTpoBckui. - 3-e nag,.,
ncnp. - Mocksa : N3a-Bo "Hayka", 1965. - 126 c. - ISBN 978-5-4458-5092-2 ; To xe
[OnekTpoHHbIN pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=222214

JlonoIHNTEIbHAS JIUTEpaTypa:

. COOpHUK 3agay No ypaBHEHUSIM MaTemMaTuyeckon oumsnkm : ydebHoe nocobue /

B.C. Bnagumupos, A.A. BawapwuH, X.X. Kapumoa n gp. - 3-e nsg., ucnpasn. - Mocksa :
®duamatnut, 2001. - 287 c. - ISBN 5-9221-0072-6 ; To e [OneKTpoHHbIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=68127

. WIHTerpanbHble ypaBHEHMS 1 BapMaLUOHHOE UcYMCrieHmne [OneKTpoHHbIN pecypc]: y4eb.
nocobue / bawlY; coct.: 3. A. Hasupoea, A. H. KyuykapoBsa. — Yda: PUL bawly, 2012. —
OneKTPOH. Bepcus ney. nybnmkaumm. — [OCTyn BO3MOXEH Yeped DNEeKTPOHHY 6ubnnoTeky
Bawly. — <URL:https://elib.bashedu.ru/dl/read/Nazirovalntegr.Uravnen. i
variant.lschesl.UchP0s.2012.pdf>.

. Anbcronel, J1.9. AuddepeHumanbHble ypaBHEHUS U BapuaLUMOHHOE ucymucnenuve /
J1.3. Onbcronby,. - 6.M. : 6.1., 6.r.. - 425 c. ; To e [OneKTpoHHbIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=455165

. Kunbep, A. B. dnddepeHumnanbHblie ypaBHEHNS MaTEMATUYECKON PU3NKN U METOObI UX
peLlleHns [ONeKkTpoHHbIN pecypc]: y4eb. nocobue / A. B. XKubep, . 3. MyxameTtoBa, H. A.
CwnpenbHukoBa; bawly. — Yda: PUL bawly, 2010. — OnekTpoH. Bepcus neu.
ny6nukauuun. — [ocTyn BO3MOXEH Yepe3 DNeKTPOHHy0 bubnuoteky bawly. —
<URL:https://elib.bashedu.ru/dl/read/ZhiberDifUravnMetemFiziki.pdf>.

6. MarepuanbHo-TeXHHMYecKas1 0a3a, HeoOXoAMMast ISl OCYIIeCTBJIeHHsI 00Pa30BaTeJbLHOI0
npouecca 1o JMCHMILINHE

(3 cemecmp)
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Jlis mpoBeneHUs! JIGKIMOHHBIX M TNPAKTUYECKUX 3aHATUNA HUCIOJb3YyeTCsl ayAUTOPHBIN (QOHT
(U3UKO-TEXHUYECKOTO UHCTUTYTA.

HaumenoBanue
CIeMaTM3UPOBAHHBIX Bup 3anstuit HanmenoBanne 000py10BaHMS, IPOTPAMMHOTO
ayUTOPHIA, KAOUHETOB, obecrieueHus
nmabopaTopuit
1 2 3

Bonpmas ¢puznyeckas
aynutopus 02

Jlexun

[ocka, KOMIIBIOTEP, MYJIbTUMEAUINHBIA IPOECKTOP,
JKpaH

[IporpamMmmHuoe oOecnieueHue:

1. Windows 8 Russian. Windows Professional 8
Russian Upgrade. JIutiersus OLP NL Academic
Edition, 6eccpounas. Jlorosop Ne 104 ot
17.06.2013 .

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

yuebdnasa ayoumopus 01
npoeeoenun 3aHAMUI
CEMUHAPCKO20 MUNA:

[IpakTHueckue 3aHATUSL

Hocka, Men, cCOOpHUKH 3a7a4, KaJbKyJIsITOp

aynutopun Ne 322 min Ne

324 i Ne 318 (dpuzmar

KOPITYC)

HuTtanbHbIi 3ai Nel | CamocTosiTenbHas Hayunblii u y4eOHbINH (OHJ, Hay4Has MEPUOIHUKA,

(rnaBHBIN KOpITyC, 1 3TAXK) pabota K (momob6mok) - 3 mr, Wi-Fi mocrym mis
MOOWJIBHBIX YCTPOWCTB, HEOTPAHUYEHHBIN JOCTYI K
OBC u BJI; xoandecTBO mocago4YHBIX MecT — /6.

YuransHblit 3a1 Ne2 (kopmyc | CamocTosiTenbHas Hayunblii u y4eOHbI QoHJ, Hay4dHAs TMEPUOJUKA,

(hmsmara, 2 3Tax) pabota Wi-Fi  moctynm juis  MOOHIBHBIX — YCTPOKCTB,
HeorpannyeHHbI goctyn k ObC n BJl; xomudecTBo
nocagouHbix MectT — 50.

YuraneHbii 3a1 Ned (kopryc | CamocTosTenbHas Hayunblif u yueOHblii QoHI, HaydHas NEpUOIMKA,

ounodaka, 4 3Tax) pabora HeorpannmdeHHBINA goctyn K OBC u bJl; komndyecTBO

nocaouHbIx Mect — 60.

(4 cemectp)

HaumenoBanue Bun 3ansaruit HaunmenoBanue 060opynoBaHusi, IpOrpaMMHOTO
CHeNHaIN3UPOBAaHHBIX oOecrieyeHus
ayUTOPHIiA, KAOMHETOB,
naboparopuit
1 2 3

38




Bonwmas ¢puznyueckas
aynutopus 02

Jlexun

Hocka, KoMIIbIOTEP, MYJIbTUMEIUNHBIN TPOEKTOD,
JKpaH

[IporpammHuoe obecnieuenue:

1. Windows 8 Russian. Windows Professional 8
Russian Upgrade. JIuniensus OLP NL Academic
Edition, 6eccpounas. Horosop Ne 104 ot
17.06.2013 1.

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

yueodnasn ayoumopus 01
npoeedenus 3auamuil
CeMUHAPCKO20 muna:
aynutopun Ne 322 wnu Ne
324 umm Ne 318 (pusmar

HpaKTI/I‘IeCKI/Ie 3aHATHA

Hocka, Men, cOOpHUKH 3a7a4, KaJbKyJISTOp

KOpITyC)

HuranpHbIN 3ai Nel | CamocTosiTenbHas Hayunblii 1 y4eOHBIH (OHJ, Hay4dHAs MEPUOUKA,

(rmaBHbIH KOpITyC, 1 9TaXK) pabora K (monoOmok) - 3 mr, Wi-Fi moctym mms
MOOWIIBHBIX YCTPOWCTB, HEOTPAHUYCHHBIN JOCTYI K
OBbC u B/]; Komu4ecTBO MOCaJOYHBIX MeCT — /6.

Uwuraneabii 3211 No2 (kopmyc | CaMocTosTENbHAS Hayunsnii u y4eOHBI (GOHJ, HaydHAS TEPUOUKA,

¢uzmara, 2 3TaXK) pabora Wi-Fi  moctym s MOOWIBHBIX — YCTPOKCTB,
HeorpannyeHHbId goctyn K ObC u B/I; konmuyecTBO
mocago4HbIx Mect — 50,

YuransHblit 3a1 Ned (kopmyc | CamocTosiTenbHas Hayunblii u y4eOHbI QOHI, Hay4HAas MEPUOMKA,

omnodaka, 4 rTax) pabora HeorpannueHHbI goctyn k ObC n BJl; xomudecTBo

mocago4HbIx mect — 60.
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Ipunoosicenue Ne 1

®I'BOY BO «YOUMCKUI YHUBEPCUTET HAYKU U TEXHOJIOT Uid»
®U3UKO - TEXHUYECKHU NUHCTUTYT

COJEP)KAHUE PABOYEH ITPOT'PAMMBI

mucuutuinbbl dudpdhepenyuansusie ypasuenus. Unmezpaivhole ypasHeHus u 6apuayuoHHoe
ucuucienue.
Ha 3 ceMecTp

QOunas

(hopma o0ydeHus

Oo6bem
Bua pa6orsl
AUACHHITAHBI

O6mas Tpynoemkocts nucuuruinasl (3ET / gacoB) 3/108
Y4yeOHBIX YacOB HAa  KOHTAaKTHYIO  palboTy ¢

MIPETO/IaBaTEIICM: 73,2
JIEKITUI 36
MPAKTUYECKUX/ CEMUHAPCKUX 36
71a00PaTOPHBIX
Apyrux (TpynmoBas, HHIUBUAyalIbHAS KOHCYJIbTAIUS U

WHBIC BUJBI YICOHOW JEATEIHHOCTH, MPEIyCMAaTPUBAIOIINE

paboty obydatonuxcs ¢ npenojaasatenem)(PKP) 1,2
Y4eOHBIX YacOoB Ha CaMOCTOSTENBHYIO  paboTy

oOyuatomuxcs (CP) 7,8
Y4eOHbIX 4acoB Ha MOJITOTOBKY K

sK3aMeny/3auety/muddepeHIupoBaHHOMY 3auery

(Kontporn) 27

dopMa KOHTPOJIA:
9K3aMeH 3 ceMecTp
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®opma n3ydenust | OcHOBHast u
MaTepUaJIOB: JICKUMH, | IOTIONHATCIbHAS |5 o0 o ®opma
MPAKTUYECKUE 3aHATHS, | IUTEPATYPA, Calf[/IOCTOHTeJ'H:HO TEKYILETO
Ne T CEMUHAapCKue SaHATHS, | PEKOMCHAYeMAs | aGoTe | KOHTPOIL
o, | oM@ ¥ CONCPHKAHUC nabopaTopHble paboThI, | CTyIeHTaM CTVICHTOB IECP C) YCIIEBAEMOCT
camocrosTensHas paborta u|(HOMepa uz| YA 5
TPYAOEMKOCTH (B Uacax) CITHCKA)
JIK |ITP/CEM |JIP |CP
1 2 3 4 ) 6 7 8 9
Moayas 1. u¢pdepenunaibabie ypaBHeHHs 1-10 nopsiaka
JAuddepennuanbubie ypaBHeHus 1-ro nopsigka. 9 9 2 (145 aon.
[Nonstne nuddepeHnanbHOTO ypaBHEHUS: TI0JIC HAIIPABJICHUH, peleHue 3aaay Brimonnenne
pelLIeHNs; MHTEerpajbHbIC KPUBbIE, BEKTOPHOE I10JIe; (ha30BbIe 3.4 [5] Nel-6, Ne 15, Nel6 |ayauTOpHBIX U
kpusble. Jnddepennmanbaeie ypaBHeHus 1-ro nopsaaka: 1) 6). No 17-20. Ne3(, | AOMAIIHIX
YpaBHEHMUS C pa3AesiolMMHUCA IEPEMEHHBIMU, (a’ )’ - eV, SIS 3aJIaHU,

1 |2) omHOpOOHBIE YpaBHEHUS, 3)IHHEHHOE ypaBHEHHE, 4) No 33,Ne36, Ne 36, Ne|ompochl Ha
ypaBHeHue bepnyiu, Pukkaru, 5) ypaBHeHHE B IOIHBIX 37.45: 3aHATUSX,
mddepennmanax. ' Kontp Nel

Tect Nel
Monyas 2. {uddepenunaibubie ypaBHEeHHs BBICIIHUX MOPAIKOB
JuddepennuanbHbie ypaBHEHHSI BHICIIUX MOPSIKOB: 9 9 2 (145 pon. | PelueHue 3anay Brmonnenne
1) ypaBHEHUsI, JOMYCKAIOIIKE TIOHMKECHUE TTOPAAKA; [S] Ned425,  Ned26,|ayAMTOPHBIX U

2 2) TMHEWHbIe ypaBHEHUS JTI000TO MOPSIKA; 3,4 Nod27, Ned28, Ned29,|AOMAIIHHX
3) KpaeBbI€e 3a/1a4H; Ned55. Ned56. Ned57 3aJlaHuil,

4) pyuxuu I'puna; RS Fe) 1 (o[ 0 S B¢ ¢
) ysc Tp No4s8, Ned63, Nedod,|”T
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5) Teopema CyIIeCTBOBAHUS U CIUHCTBCHHOCTH PEILICHYSI 3a/1a4K No465, No 466, No 477, | 3aHATHSIX,
Kommn; Ne481, Ne482, Ne 483, | Kontpomnbhas
6) UHTEPBaI CYIIECTBOBAHUS PEIICHNUS in/IHeﬁHoro YpaBHEHHUS; No241, No242, Ne243, pabota No2
&) onpesenmrons Bponexoros | 24, Ne2d5, Nezd, | 1T N2
9) nuHelHbIe OJHOPOIHBIC YPABHEHHUS C IOCTOSIHHBIMU Ne251, Ne252, Ne253,
Koo PuLMeHTaMY; Ne254, Ne255, No267,
10) ob1ee pernreHne TMHEHHOTO HEOAHOPOIHOTO YPaBHEHHS, Ne268, Ne287,
11) meTox Bapuany NpOU3BOJIbHBIX TIOCTOSIHHBIX; PelLenve 330au
12) nuHeiiHbIe ypaBHEHHUS ¢ IOCTOSHHBIME Ko uimentamu u 5
HEOJJHOPOIHOCTSIMH CHEUAILHOTO BUJIA. NeS01, NS0
No511, Ne512, Ne513,
No514, No515, Neo516,
No549, No550, No551,
No552, Ne 575, Ne576,
No577, Ne578, Ne 582,
No 583, No 584.
Moayasb 3. Cuctemsl guddepeHunaTbHBIX YPABHEHUH. Y CTOHYHUBOCTD.
CucreMbl 00bIKHOBEHHBIX AU (pepeHnaIbHbIX ypaBHenuii : | 9 9 2 Pemenue 3anau: Brrmosnnenue
1) HOpMaJIbHBIE CHCTEMBI; 1,4,5, gon. ayJAUTOPHBIX U
2) aBTOHOMHBIE CHCTEMBI; [5] Ne786, Ne787, JIOMAIIHUX
3) MeTO UCKITIOUCHYIS; 3.4 No788, No789, No789, 3a/IaHUl,
4) nepBbIC HHTETPAJIBI; OIPOCHI Ha
5) pyHOaMeHTaIbHAs CHCTEMA PEIIECHHMIA; No790, No802, Ne803,|3ansrusx,
6) onpenenuTenb BpoHCKOTO; KontponbHas
7) dopmyna Octporpaackoro — JInyBuis; 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 asst cucteMsl 110000 MopsaKa;

NeB48, Ne849

Y CToitunBOCTD: 9 9 1,8 11,45, pon. |Peuwenue sanay; Beinonxenne

1) ypaBHEHHS B OTKJIOHCHUSIX; 5]Ne882, Ne883, No884, | @y IMTOPHBIX U

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

éf;ToﬁqI{Bocm 1 SKCIIOHEHIUATbHOU YCTOWYUBOCTH; 9;‘, - N(_:89_9, N(_:9(;0, 3aJIaHNMH,
JIMHCUHBIC YPAaBHCHUA B OTKIIOHCHHAX OITPOCHI Ha

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

5) AOCTaTOYHBIE YCIOBHUSI ACHMIITOTHYECKON YCTONYMBOCTH; Ne91S5, Ne916, Ne925,| nomammss

6) YCTOMYHMBOCTH MO IEPBOMY HPHUOIIHIKEHHIO; 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: 36 36 7,8

IIpumeuyanue 1. Yacsl Ha caMOCTOATENBHYIO pa0OTY BKJIIOUAIOT BPEMs Ha MOJATOTOBKY K 3K3aMeHY (KOHTPOJIb).
Ipumeuyanue 2. B Tabnuiy He BrimroueHo 1.2 yaca ®KP (rpynmoBast, ”HAWBHyaIbHAS KOHCYJIBTAIMS U HHBIE BUJIBI y4eOHON AEITETHFHOCTH BO
BpeMs CEMecTpa, OJPa3yMeBaOIINe KOHTAKTHYIO paboTy 00yJaromuxcst ¢ IpenojaBareiem).
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Tpunooicenue Ne 1

®I'BOY BO «YOUMCKUI YHUBEPCUTET HAYKU U TEXHOJIOT Uid»
®U3UKO - TEXHUYECKHUU NHCTUTYT

COJIEP)KAHUE PABOYEM ITPOI' PAMMBI

I[I/ICI_[I/IHJII/IHH Hugppepenuuanvuvie ypasuenus. Humezpanvnuvie ypagnenus u apuayuoHHoe
UCUUC/ICHUE Ha 4_C€M€CTp

Qunas

(dhopma o0yyeHust

O0bem
Bun pa6otsl
AV CHUILTHHBI

O6mas tpynoemkocts auctumuinabl (3ET / wacoB) 2[72
Y4eOHBIX 4YacoB HAa  KOHTAKTHYIHO  paboTry ¢

MIPETNO/IaBaTeIICM 32,2
JICKIIMHA 16
NPAaKTUYECKUX/ CEMUHAPCKUX 16
71a00PaTOPHBIX
Ipyrux (TpymnmnoBasi, MHIWBUIyalbHAs KOHCYIbTAIMS U

WHBIC BHUJBI YU€OHOH IEATENBHOCTH, MPETyCMaTPUBAIOIINE

paboty obyuaromuxcs ¢ npenojaBarenem)(DKP) 0,2
Y4eOHBIX YacoB HAa  CaMOCTOATENBHYIO  paboTy

obyuatomuxcs (CP) 39,8
Y4eOHbIX 4acoB Ha ITOATOTOBKY K

sK3aMeHy/3aueTy/mudGepeHIupoOBaHHOMY 3a4ery

(Kontponp)
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®opma u3yueHus MaTepuanos: | OCHOBHas u
JIEKIUY, TPaKTUYECKUE 3aHATHS, | JOTOJIHUTEIbHAS 3anaHus o | opma
CEMUHAPCKHE 3aHATHS, | TUTEPATYDA, CaMOCTOSATENBHOM TEKYIIETo
o
Ne Tema u coziepKaHue nmabopaTopHEIE paboTEI, | peKoMeHIyeMast paboTe  CTYAEHTOB | KOHTPOJIS
II.II. CaMOCTOSITETIbHAS pabora u | crynenaram (HOMepa | (CPC) YCIIEBaEMOCTH
TPYAOEMKOCTH (B dacax) U3 CITHCKA)
JIK |IIP/CEM JP |CP
1 2 3 4 5 6 7 8 9
Mogayab 1. UHTerpanbHble ypaBHeHMS.
JluHelHbIE OnepaTopsl M UX MPHIOKEHNS B MAaTEMaTHIECKON (H3HKe. 2 2 6 Beimonaenne
[TonsiTHE HHTErpaIbHOIO ypaBHEHUS. JIMHEHHbIE HHTETPaIbHbIE OcH.1-2, gom. 5-8 ayJIUTOPHBIX U
1 ypaBHeHms. Kimaccudukanms. 3agaga AGens. JIOMAIHUX
VYpasuenne ®pearonsbma Kak MpuMep HEKOPPEKTHO MOCTABICHHOM Pemenne 3aJJaHUH, OIPOCHI
3anaun. Meton perynspuzanuu A.H. TuxoHosa JIOMalHen Ha 3aHATUSX,
KOHTpOJBbHOM Nel.
VYpasuenust Bonbrepa 2-ro pona. Cessb ¢ quddepeHnuanbHbIMA 2 2 8 Brimonnenue
YPaBHEHUSMH. OcH.1-2, nomn. 5-8 Pewenue ayJIUTOPHBIX U
Merto mocneoBaTeNbHbIX TPUOIMIKEHHH, METO UTEPUPOBAHHBIX S/IEP JIOMaIITHeH JIOMAIITHUX
2 | mis ypaBuenuii BonsTeppa u ®@pearonsma 2- ro poja. KOHTpobHOU Nel. |3amaHwii, OIpOCHI
VYpasuenus OpenrosbMa ¢ BBIPOXKICHHBIM spoM. MeTos Ha 3aHATHUSAX,
onpenenurenei @penroiasma. PezonbBeHTa. Kontp Nel
Brionne HenpepbIBHBIE ONIEPATOPHL. 4 4 8 Brinonnenue
WnTterpanbuele ypaBHeHH DpeAroabmMa ¢ CAMMETPUYHBIMY SAPAMH. Ocn.1-2, nomn. 5-8 Pemenue ayJIUTOPHBIX U
3 CoOcTBeHHbIE 3HAUCHUS] U COOCTBEHHbIE (DYHKIIMH U UX CBOMCTBA. JIOMalIHen JIOMAIIIHUX

Ansrepratua Opearonbma.
Teopema I'mis0epra-llImunra. @ynknms ['puna. CBeneHne kpaeBoi

3ala4i K MHTCTpaJIbHOMY YPABHCHUIO.

KOHTpOIbHOHI Nel.

SaﬂaHHﬁ, OIIPOCHI
Ha 3aHATHAX,
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Teopema 0 KOHEUHOM CHEKTpE.
[Ipumenenne npeodpazoBanuii Jlammaca u @ypbe A7 pemeHns
YpaBHEHUH

Mopayas 2. BappuannonHoe ucumcJjeHnme.
DJeMEHTHl  BapUAIlMOHHOTO HcuuciacHus. Bsemenue. [lpumepsr, | 4 4 8 Pewmenune Brinonnenue
MIPUBOJISALINE K TIOCTAHOBKE BapHallMOHHBIX 3a1a4. [ToHsTHE OcH.1-2, nom. 5-8 JloMarHen ayJIUTOPHBIX U
¢yHKIMOHANA. PaccTosiHrE MEXAY KPUBBIMH. KOHTPOJBHHOM Ne2 | momamrHux
[pupamenne pynkunonana. Bapuamus QyHKIHOHaNA. 3a/1aHuM, OIIPOCHI
Ha 3aHATUSX,
JIOMAILHSSA
KOHTpOJIbHAs
pabota Ne2.
Hambonpmree 3nauenmne ¢ynkmuonana. HeoOxomumele u mocratounsie | 4 4 9,8 |Ocn.1-2, mom. 5-8 Pemenne Brmonaenne
YCIIOBUS HAIMYHS SKCTPEMyMa. JloMarrHei ayJIUTOPHBIX U
Tunel BapualiMoHHBIX 3a71a4. BeIBo1 ypaBHEHUs Diinepa Aiis KOHTPOJBbHON Ne2 | moMalrHux
NpocCTeiiiel BapuallMOHHON 3a/1a4 € 3aKPEIUICHHBIMU IPaHULIAMU. 3aJ]aHu#, ONIPOCHI
Ypasuenune OcTporpajackoro Ha 3aHATHUSAX,
KontponbHas
pabota 2,
Bcero gacoB: 16 16 39,8

Ipumeuyanue 1. B Tabmuy e BrimroueHo 0.2 yaca ®KP (rpynmoBast, ”HAWBHyaIbHAS KOHCYJIBTAIHS U MHBIE BHJIBI yYeOHOM NESITETHHOCTH BO
BpeMs CeMecTpa, OPa3yMeBaOIIe KOHTAKTHYIO paboTy 00yJaromuxcst ¢ IpenojaBareiem).
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