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CnMCcOK JOKYMEHTOB H MaTepHUAaJIOB

1. IlepedyeHp IUTAHUPYEMBIX PE3YJIBTATOB OOYYEHHS TO UCIUIUIMHE, COOTHECEHHBIX C
YCTaHOBJICHHBIMH B  00pa30BaTelNbHOW TMpOrpaMMe HHIUKATOPAMU  JOCTHKCHUS
KOMIIETEHLINI

2. 1lenb 1 MECTO AWCHUILTUHBI B CTPYKTYpE 00pa3oBaTeIbHOMN MPOrpaMMbl

3. Conmepxanue paboueil mporpammbl (00bEM AWCIUIUIMHBI, THIIBI W BUIBI Y4EOHBIX
3aHATHH, Y4€OHO-METOAMYECKOE 00CCIIEYCHHE CAaMOCTOATEILHON Pab0OThI 00YUYaAIOIINXCS)

4. ®oHJ OLICHOYHBIX CPEICTB MO TUCIUILINHE
4.1. IlepeyeHb KOMIETECHIIMH U MUHAMKATOPOB JOCTHUKEHHUS KOMIETECHUMM C yKa3aHUEM
COOTHECCHHBIX C HHUMH 3alUIAHMPOBAHHBIX PE3YJbTATOB OOYYCHHS IO TUCIUILIMHE.
Ornucanue KpUTEPHUEB U IIKAT OICHUBAHUS PE3yJIbTaTOB O0yUEHUS 10 JUCIHUILTHHE.

4.2. Tunossle KOHTPOJIBHBIC 3a/laHusd WM HHBIC MATCpUalibl, H€O6XOI[I/IMBI€ JUIS
OLICHUBAaHUA PE3YIbTAaTOB O6y‘leHI/I${ M0 JUCHUIIIIMHE, COOTHECCHHBIX C YCTAHOBJICHHBIMHA B
06p330BaT6HBHOI>‘I nporpaMme HMHAHUKATOPAMHU OOCTHIKCHUS KOMIETECHIIUHN. MCTO,I[I/I‘IGCKI/IC

MaTepuaibl, ONpPEIeISIONINEe MPOUEAYPhl OLIEHWBAaHUSA pPE3YylIbTaTOB OOy4YEHHUS IO
IUCILIUILINHE.

4.3. PelTUHT-TIJIaH TACIUTILUTHHBI

5. YyeOHO-MeTonUYeCKOE U MH(DOPMALIMOHHOE 00eCTIeYeHNEe JUCIIUITITUHBI
5.1. IlepeyeHb OCHOBHOHM W JTOMOJHUTENHHOW Yy4eOHON NUTEpATypbl, HEOOXOIUMON NS
OCBOGHUS AUCIUITITUHBI
5.2. Ilepeuens pecypcoB HHGOPMAIMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTH «HTepHeT» U
IPOrPaMMHOT0 00ecTieueHus, HEOOXOAUMBIX ISl OCBOCHUS JUCITUILINHBI

6. MarepuanbHO-TeXHUYECKass 0a3a, HeoOXoauMasi ISl OCYIISCTBICHUS 00pa30BaTEILHOTO
mporiecca 1o JUCIUTIITHE



1. IlepeyeHb NJIAHMPYEMBIX Pe3yJabTATOB 00y4YeHHs MO IMCUMUILINHE, COOTHECEHHBIX C
YCTAHOBJIEHHBIMH B 00pa30BaTe/IbHOM MPOrpaMMe HHAUKATOPAMU J0CTHXKEHU S
KOMIIeTeHIIN I

ITo nToram ocBOCHUS JUCHUITIIMHBI O6yanOHlHﬁCH AOJIKEH OOCTUYD CIICAYIOIIUX PE3YIbTAaTOB

oOyueHusI:
Karero ®opmupyemas Koa n nanmenoBanue Pe3yabTaThl 00y4eHus 1o
pus KoOMIeTeHIus (¢ HHIUKATOPA T0CTUKEHUS AUCIUINJINHE
(rpynn YKa3aHHeM Ko/a) KOMIIETeHIINH
a)
KoOMIIe
TeHI U
17[1
(npu
HAJIUY
HHU
OIIK)
OIIK-2 - cnocobrocmeio | OIIK-2.1 3Hamos: nousamue
Ucnob306amo 8\ 3uame: nonsmue Oouppepenyuanviozo ypasnenus;
npogeccuoHanbHou N

OdesimenvHocmu 0Aa306vle
3HAHUS
¢ynoamenmanvrvix
Pazoenos Mamemamuxi,
co30asamsv

oughpepenyuanvHo2o ypasHeHus,
noje HanpaeieHull; peueHus,
unmezpanbHvle Kpugble;
sekmopHoe none, (hazoevie
Kpuevle, 3adava Kowu,
cywecmeosanue,

noje HanpaeieHuil, PeueHs,
UHMEZPATbHBLE KPUBLLE; BEKMOPHOE
noxe; gazosvle Kpugvle; 3a0aia
Kowu; cywecmsosanue,
COUHCMBEHHOCMb U YCMOUYUBOCHIb

mamemamuieckue COUHCINBEHHOCTD 1 peuwenus 3adauu Kowu, paziuunsie
Mooenu MUNOBbIX .

YCMOUYUBOCMb peueHus 3a0a4u munvt ougpepenuanvhvix
npogeccuonanbHuIx .
sada u Kowwu; paznuunvie munut YpasHeHul nepeo2o nopsaoKa,
unmepnpemuposamo Oucppepenuanvhuvix ypasrenui oupepenyuanvuvie ypagnenus
noayuennvle nepeozo nopaoxa; bICUUUX NOPAOKOE, DONYCKAIOUle

pe3yibmamsl ¢ yuemom
2panuy  NPUMEHUMOCIU
Mooeiel.

ougppepenyuanvrvle ypasHeHus
BbICULUX NOPSOKOS,
0onyckanuue nOHUICeHUe
nopsaoka, 1unelnvle ypasHenus
OHOPOOHbBIE U HEOOHOPOOHbIE,
noHAmMuUe TUHeUHOU
3A6UCUMOCU U HE3ABUCUMOCU
peuwerull; pynoamenmanbHasl
cucmema peuteHul,
onpedenumens Bponcrozo;
JIUHElHbLEe YDAGHEHUSL C

nouudiceHue nopsaoKa, 1uHelinbvle
VpagHeHusi OHOPOOHbLE U
HEeOOHOPOOHbIe, NOHAMUE TUHEUHOU
3A6UCUMOCIU U HE3ABUCUMOCHIU
pewenuil; QyHOaMeHmanbHas
cucmema peuteHul, onpeoeiumens
Bponckoeo,; nuneiinvie ypasuenus ¢
NOCMOSHHBIMU KO3 Puyuenmamu u
HE0OHOPOOHOCMAMU CREYUATIbHO2O0
6uoa, cucmemvl 0ObIKHOBEHHBIX

NOCMOAHHBIMU
Koappuyuenmamu u ougppepenyuanvHvix ypasHeHuil;
HeoOHOPOOHOCHAMU HOPMAJIbHbLE CUCTEMbL;

CReYUanbHo20 U0d; CUCTEMbL
00ObIKHOBEHHDIX
oughepenyuanvHbix ypasreHu;
HOPMAJbHbIE CUCTEMDbL,
ABMOHOMHbBLE CUCTEMbL;
Gopmyna Ocmpocpadckozo —

A8MOHOMHbIE CUCmeMbl; opmyna
Ocmpocpadckozo — Jluysunns;
Kpaesas 3a0aya; Qynxkyus [ puna;
noHAmMuUe YyCMou4ueoCmu no
Jlanynoegy, acumnmomuyeckou

! VkasbiBaercs Tosbko g YK u OTIK (npu Hanuuun).




Juysunna; kpaesas 3aoaua;
@yuxyua I'puna, nonamue
yemotiuugocmu no JIanynosy,
ACUMRIMOMUYECKOl
ycmouuugocmu u
9KCNOHEHYUATbHOU
yemouuugocmu, yHKyuu
Jlanynoea; ycmouuusocms no
nepeomMy NPUOIUNCEHUIO,
@azosvie mpaexmopuu
08YMEPHOIU TUHEUHOU CUCTEMbL C
NOCMOAHHbIMU

K03 uyuenmamu; ocobvie
mouKxu: ceono, yzei, oxyc,
yeump, Ycmotiuueocms no
8MOPOMY NPUOTUNHCEHUTO,
@yukyusa Jlanynosa, Kpumepui
Typseuya; kpumepuii Muxaiinosa.

ycmouyugocmu u
9KCHOHEHYUATIbHOU YCMOUYMUBOCTU,
dynxyuu Jlanynosa, ycmouuusocms
HO NEPEOMY RPUOIUICEHUIO,
gazosvie mpaekmopuu 08ymepHol
JUHEUHOU CUCTeMbl C
NOCMOSHHBIMU KO3 Duyuenmamu;
0cobvle mouku: cedno, yzen, Qoxyc,
yenmp, Yemoiiuusocms no
6MOPOMY NPUOTUINCEHUIO, PYHKYUS
JIanynosa;, Kpumepuii I ypeuya;
Kkpumepuii Muxatinosa.

OIIK-2.2

Ymems  pewams paznuunvie
oughpepenyuanvrvle ypasHeHus
nepeozo nopsoka; denams
Mamemamuyeckue nOCMAaHo8KU,
peuiamv ougppepenyuanvHole
VpasHenus blCUUX NOPSAOKOS,
0onyckarouue nOHUNICeHUe
nOPsIOKA U IUHElHble YDAGHEHUS
1106020 NOPAOKA, UCNONB3YS
Memoo 8apuayul NPOU3E80IbHO
HOCMOSIHHOU U Memo0
HeonpeoeleHHbIX

KO3 uyuenmos 0jist IUHEUHbIX
ypagHenull ¢ NOCMOSHHbIMU

KO3 uyuenmamu u
HEOOHOPOOHOCMAMU
CReyuanbHo20 6Udd; peuams
Kpaegbie 3a0a4u; peulanms
cucmembvl TUHEUHbIX
00ObIKHOBEHHBIX
oughpepenyuanvHbix ypasHeHuil
MEMOOOM UCKTIIOYEHUSL,
uHmMeZpUPyemMbix KOMOUHAYUL U C
HOMOWbIO MAMPUYHOU
9KCHOHEHMbL, UCCIe008AMb
3a6UCUMOCMb U HE3A8UCUMOCTID
cucmemvl QYHKYUU nO
onpeoenenuio u uepes
onpedenumens Bpouckozo,
uccnedosams YCmouuueoOCmu no
Jlanynosy pewienus TuHeuHou
cucmemsl OupepenyuanrbHbix
ypagHeHuu, He TUHEtHOU
cucmemvt HO NePEoOMy
NPUBTUNCEHUIO U C ROMOUYb
dynxyuu Jlanynosa, kxpumepuii
T'ypsuya, xpumepuii Muxaiinosa.

Ymems  pewams paznuunvie
oughpepenyuanvrvle ypagHeHus
nepeozo nopsioKa; derams
Mamemamuyeckue nOCMAaHo8KU,
peutamv JughpepenyuanvHole
VpasHenus GblCULUX NOPSAOKOS,
odonyckaroujue nOHUdICeHUe NOPSIOKA
U IUHelHble YPAGHEHUSL 1100020
NOPAOKA, UCNOAb3YS MEMOoO
sapuayuu nPou3BoNbLHOLU
HOCMOSIHHOT U Memoo
HeonpeoeleHHblX K0Iduyuenmos
O/ TUHEUHbIX YPABHEHUIl C
NOCMOSHHBIMU KO3 Duyuenmamu u
HeO0OHOPOOHOCHIAMU CHEYUATbHO2O0
8U0a, peuams Kpaesvle 3a0a4u;
pewams Cucmemul TUHEHbIX
00ObIKHOBEHHBIX OUDDEPEeHYUATILHBIX
YPAGHEeHUL MEMOOOM UCKIIOUeHUs,
uHmezpUPyemMbix KOMOUHAYUTLL U C
HOMOUbIO MAMPUYHOU IKCLOHEHMbL,
uccnedosamn 3a6UCUMOCHTb U
He3068UCUMOCTb CUCTeMbL IyHKYUTL
no onpedeieHuIo u yepes
onpedenumens Bponckozo,
uccne008ams YCmMouyu8oCmu no
JIanynosy pewienus TuHeluHol
cucmemvl OuppepenyuanrbHbix
YpagHeHuu, He TUHeHOU CUCmeMbl
1O NEpEoOMY RPUOIUICEHUTO U C
nomows Gynkyuu Jlsanynosa,
kpumepuii I ypeuya,; kpumepuii
Muxaiinosa.




OIIK-2.3

Bnademuw: cnocobrnocmoio
COCOUHAMb MeopemuyecKie
SHAHUSL C NPAKMUYECKUMU
HABLIKAMU NPU PeUleHUU y4ebHo-
MPEHUPOBOUHBIX 3A0aU C Yeblo 8
nocaedyouem nocmpoeHus
KauecmeeHHbIX U
KOMUYECmEeHHbIX Mooeell
00BEKMOs U NPOYeccos 6
ecmecmeeHHOHayuHol chepe
desmenbHoCmi.

Brademuw: cnocobrnocmwio
COCOUHAMb MeOPemuyecKie 3HAHU
¢ NPAKMUYECKUMU HABBIKAMU NPU
peutenuu yueoHo-mpeHupo8o HbIX
3a0a4 ¢ Yeavio 8 NOCAeOyIoUuieM
HOCMPOEHUsL KA4eCMEEHHbIX U
KOIUYECmEeHHbIX Mooeell
00bEeKmMO8 U NPoYeccos 6
ecmecmeeHHOHAYYHOU chepe
oesimenbHOCmi.

OIIK-8 - cnocobrocmuio
Kpumuuecku
nepeoCcMblCIU8amy
HAKONJICHHbBII ONbIM,
UBMEHSMb NPU
Heobxooumocmu
Hanpaegnenue ceoell
oessmenbHoCmu.

OIIK-8.1

3uamo: npunyunel u Kpumepuu
unmepnpemayuy NOKLYYEHHbIX
Pe3yIbmamos 8 COOmeemcmeu
¢ ecmecmeeHHOHAYYHOU
CYWHOCMbIO NOHSMULL
oughpepenyuanvHozo ypasHeHus
u cucmemsl OugpepenyuanrbHbIx
ypasHeHuil, 0buje2o peueHus u
YACMHO20 peuleHus
ougppepenyuanvrHo2o ypasHeHuu,
3a0ayu Kowwu; xpaesoii 3aoauu,
UX KOppekmuou
MaAmMeMamuyeckol NOCMAHOBKU,
Kpumepuu OYeHKU Nopy4eHHbIX
Pe3YIbmMamos.

3uamo: npunyunsl u Kpumepuu
unmepnpemayuy NOIyYeHHvIX
Pe3yIbmamos 8 cOomeemcmsuu ¢
ecmecmeeHHOHAYYHOU CYUWHOCIBIO
noHAmMuUU OudpepenyuanrbHo2o
VPABHEHUS U CUCHIEeMbL
oughpepenyuanvHvIX ypasHeHuil;
06ue2o pewerus U YacnmHozo
peuterus ouggepenyuanvroco
ypasHenuu, 3adauu Kowu,; xpaesoii
3a0ayu; Ux KOppeKmuou
Mamemamuyeckou NOCMaHo8KiL,
Kpumepuu oyeHKu NOTy4eHHbIX
pe3yapmamos.

OIIK-8.2

Ymemn: nepeocmvicnueamo
HAKONIEHHbIT ONbIM  PeUleHUs.
oughpepenyuanvrvle ypasHeHus
PA3UYHO20 NOpAOKA,
MaAmemMamuyeckux nOCMaHo80K
3a0au gusuku, pewierus
Kpaeewlx 3a0ayil; peulenus
cucmem IUHEUHbIX
00ObIKHOBEHHBIX
oughpepenyuanvHvix ypasHeHuil
DABTUYHBIMU MEMOOAMU,
UCcIe008aHUs YCMoudu8oCmuy no
JIanynogy pewenus cucmem
oughpepenyuanvHbix ypasHeHuu
PA3TUYHBIMU MEMOOAMU,
MEHsIMb HANpaeienue u Memoobsl
UCCIeD08AHUSL 8 3ABUCUMOCIU
OM NOJYUEHHBIX PE3YIbMAMO8.

Ymemv. nepeocmvicnueams
HAKONJIEHHbIIl ONbIM  peuteHus
oughpepenyuanvrvle ypasHeHus
PasauyHo2o nopaoka;
MamemMamuyeckux noCmaHo80K
3a0ay Qu3UKU, pewenus Kpaesvix
3a0auu; peweHus cucmem JUHeliHbIx
00bIKHOBEHHBIX QU DepeHyuanbHbIX
VDAGHEHUL PA3IULHBIMU MEMOOaAMU,;
UCCIe008AHUA YCIMOUUUBOCTIUL O
JIanyHosy pewenus cucmem
oughpepenyuanvHbIX ypasHeHuu
DA3TUYHBLMU MEMOOAMU; MEHAMb
Hanpasneuue u Menmoovl
UCCIeO08AHUA 8 3A8UCUMOCTU OM
NOJYYEHHBIX Pe3yIbmamos.

OIIK-8.3

Bradems nasvixamu
npuobpemams Onvlm peuteHust
nPoheccuonanbbix 3a0ay;
HABLIKAMU KPUMUYECKO20
OCMbICTIEHUSE NPUOOPEMEHHbIX
SHAHUL U YyMeHull 0I5l CMEeHbl
HANPagIeHUst OesimenlbHOCHU.

Brademw nasvixamu npuobpemamuo
OnvlM peuteHus NPOGecCUOHATbHBIX
3a0a4, HAGLIKAMU KPUMUYECKO20
OCMbICAeHUS NPUODPeMeHHbIX
SHAHUL U YyMeHUll 0I5l CMEeHbl
HANPAasNeHus OessmenbHOCU.

2. llesb 1 MeCTO JUCUMILJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMsblI .




Jucuunnuza «VHTerpanbHble YpaBHEHUS M BAPHALIMOHHOE HCYMCICHUE» sIBIIsAETCsl 0a30BOH
mucuurmuHo b1 Jucuunmunel (Moaynu). OHa u3zydaercs Ha 3 Kypce B 5 cemecTpe.

[lensimu ocBOeHUs IUCLUIUIMHBL (Monyns) «VIHTerpajabHble YpaBHEHHMsS M BapHallMOHHOE
VICUYUCIICHUE» SABJISIFOTCS:

-chopMupoBaTh y OyAyHIMX CHELHUATHCTOB COBPEMEHHBIE TEOPETHUECKUE 3HAHHS B OOJIACTH TEOPUHU
JUHEWHBIX MHTETrpalibHBIX OMNEpPaToOpoB M JMHEHHBIX (DYHKIMOHAJIOB, NPAKTHYECKUE HABBIKH B
PEILLIEHNN U UCCIEN0BAaHUN OCHOBHBIX THIIOB YPABHEHUN M KPAEBBIX 3a/1a4, CBSI3aHHBIX C HUMH,
-03HAKOMHTH CTYIEHTOB C COOTBETCTBYIOIUMMHU IPHIOKECHUSAMH 3TOM TEOPUM B MaTEMaTHYECKON
buzuke.

Jucnunnuna «MHTErpanbHble ypaBHEHHMsT W BapUallMOHHOE MCYMCIICHHE» JIOTUYECKH U
COJIEPKATEIBHO-METOANYECKU TECHO CBA3aHA C TAKMMU JUCLUIUIMHAMU KAK «YPaBHEHUS B YAaCTHBIX
NpOU3BOAHBIXY, «/luddepennuansupie ypaBHEHHs», <«JIuHelHbIe W HENWHEHHbIE YypaBHEHUS
MaTeMaTHYeCKON (pU3uKm».

N3yueHne IUCHMIUIMHBI SBJSIETCS OJHUM U3 HEOOXOAMMBIX 3JEMEHTOB IOATOTOBKHU
CIELIMAJIMCTOB I10 JAHHOMY HaIpaBJICHUIO.

3.Coaep:xanue padoyeil nporpamMmal (00beM TUCHHUILINHBI, TUNBI M BUAbI Y4eOHbIX 3aHATHH,
yueOHO-MeToIn4YecKoe odecrneyeHne CaMoOCTOATEeIbHOM padoThl 00y4ar0IHUXCs)

Conepsxanue paboueit mporpamMmsl peacTaBiaeHo B [lpunoocernue Ne 1.

4.q)OHIl OLCHOYHBIX CPEACTB N0 NTUCHUIIJIUHE

4.1. IlepeyeHb KOMINETEHIN U MHAUKATOPOB IOCTHKEHUSI KOMIIETEHLHI ¢ yKa3aHHeM
COOTHECEHHBIX ¢ HUMM 3aIUIAHUPOBAHHBIX Pe3yJbTATOB 00yUeHHs 0 AUcHUIINHe. Onncanue
KPUTEpPHEB U MIKAJ OLeHUBAHUS Pe3yJIbTATOB 00YyUYeHUs MO IMCHHUILIHHE.

Kox n ¢opmymupoBka kommereHimn OIIK-2 crnocoOHOCTBIO HCIONB30BaTh B MPOGECCHOHATHLHON
NesTelbHOCTH  0a30Bble  3HAaHUS  (YHOAMEHTAIbHBIX  pa3leloB  MaTeMaTWKH,  CO3/1aBaTh
MaTeMaTHYeCKUe MOJENU THUIIOBBIX NMPO(ECCHOHAIBHBIX 33Ja4 M HMHTEPIPETUPOBATh IOJy4YEHHbBIE
PE3YJIBTAThI ¢ YYETOM I'PAHULl IPUMEHUMOCTH MOAEIEN.

Koa n Pe3yabTaThl 00yyeHuUs 10 AUCHUILINHE Kpurtepuu ouennBaHus pe3y/jibTaToB
HANMEHOB o0y4eHust
aHme
HHIUKATO
pa
AOCTHIKEH «HE 3a4TCHO»
us «3aYTEHOY
KOMIIeTeH
1010
OIIK=2.1 3Hath: moHATHE TUDDHEPEHIMATLHOTO YPaBHEHHS; TTOJIE He 3naer, umeer 3HaeT 00 OCHOBHBIX
HaIpaBJICHUH; PELIEHUs], UHTEIPAJIbHBIE KPUBBIC; ¢parmenraproe HOHATHAX 1
BEKTOpHOE 1oJie; Ga3oBble KpuBbIE; 3aga4a Komu; npeicTaBeHne 00 3aKoHax
o OCHOBHBIX TTOHSTHSAX U «HTErpambHBIX
CYIIIECTBOBaHNE, €AMHCTBEHHOCTh U YyCTOWIMBOCTD
K 3akoHax «VHTerpaIbHBIX YpaBHEHHUH U
penienus 3anaun Koy, pa3mudHbIe TUITBI yPaBHCHHH H BAPHAIHOHHOTO
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mudhepeHHATbHBIX YPaBHEHUH TIEPBOTO TIOPSIIKA;
muddepeHnnanbHbIE ypaBHEHHS BHICIINX TTOPSIIKOB,
JOIYCKAOIIHE TIOHWKEHUE TOPAKa, INHEHHbIC
YpaBHEHHS OHOPOAHBIE M HEOTHOPOIHBIC; OHITHE
JIMHEMHON 3aBUCUMOCTH U HE3aBUCUMOCTH PELICHU;
(yHnaMeHTaNbHAsL CUCTEMA PELICHUH, ONpe/IeUTENb
Bponckoro; nuHelHbIEe YpaBHEHUS ¢ HOCTOSIHHBIMU
K03(ULINEHTaMH ¥ HEOJHOPOAHOCTSIMU CIIEIUAIIBHOTO
BUJIa; CUCTEMbI OOBIKHOBEHHBIX AU PEepPeHIIATbHBIX
YpaBHEHMI; HOPMaJIbHBIE CUCTEMbI; aBTOHOMHBIE
cucremsr; popmyina Octporpaackoro — JlmyBums;
KpaeBas 3afada; QyHKus [ prHa; MOHATHE YCTOHINBOCTH
110 JIsmyHOBY, aCHMITOTUYECKON YCTOWYMBOCTH U
SKCIIOHEHIMAIBHO ycToitunBocTH; QyHKINH JIsAmyHOBa;
YCTOHYUBOCTH 110 TIEPBOMY MIPHOIMKEHUIO; (ha30BHIE
TPaeKTOPUU ABYMEPHOU JTMHEWHON CUCTEMBI C
MOCTOSIHHBIMH K03 (h(hUIIHeHTaMK; 0COObIE TOYKH: CEIJIO,
y3ed, GoKyc, LIEHTP; Y CTOHYMBOCTB 110 BTOPOMY
npubmmxenuro, pyakuus JisnyHosa; Kpurepwuii I'ypBuna;
kputepuii Muxaiinosa.

BapualfluOHHOT'O
HUCUYUCICHUD))

HCUUCIICHUSY,
BO3MOYKHO
JIOITyCKaeT
HE3HAYUTENBHEIE
OIIMOKH.

OIIK-2.2 | YMerp peniath pas3nudable audepeHnnanbabie He noxka3seiBaer IToxa3siBaeT B
ypaBHEHHs IEPBOTO MOPAAKA; IeJaTh MATEMaTHIECKHE c()OPMUPOBAHHBIC MEHHs | LIEJIOM YCIICIIHOE,
II0CTaHOBKM; PeIlaTh Aud(epeHuanbHble ypaBHEHUS B MCTIOJIb30BAaHNE

peLIeHn  3a1ad 1o METO/IOB PEIICHHS
BBICIIINX TTOPSAKOB, JOIYCKAIONIIE TIOHMKEHUE MOPSIIKa U
N 5 JVCIUTIINHE 3ajad 1o

NHHEHHEIE yPaBHEHHA MOGOro NOpsJKa, HCIOML3YS METOR | fyrerpansHbie HCITILTHEE
BapHaIliy IPOU3BOJILHON TOCTOSHHON U METOA ypaBHEHHS 1 «VIHTerpabHbIe
HEOTpeIeNICHHBIX KO3()(OUINEHTOB JJIsl IMHEHHBIX BapHaLMOHHOE ypaBHEHHS U
YpaBHEHHIA C MOCTOSTHHBIMU KO3 durpmeHTamu u HCUHUCIICHUE» BapHaIMOHHOE
HEOJTHOPOJHOCTSIMH CIICIUAIbHOTO BU/IA; pelIaTh KpaeBhble He ymeer ananusupoBathb HACYUCJICHUCY.
3aJa4un; PeIaTh CHCTEMbI TMHEHHBIX OOBIKHOBEHHBIX 1 npuMeRaTs gusiieckue | Ipumerser

. 3aKOHBI AJIS peIICHUS ¢busnyeckne
i depeHnInaNbHBIX YpaBHEHNIH METOIOM HCKIFOUCHHS,

p N N 3ajad. 3aKOHBI JJI51
MHTETPUPYEMBIX KOMOUHAIMH 1 C TIOMOIIBIO MAaTPHYHON perrens 3aa4.
9KCIIOHEHTBHI; NCCIIEI0BATh 3aBUCHMOCTD U HE3aBHCUMOCTh
crcTeMbl (DYHKIUH 10 OIPEICIICHHIO U Yepe3
ompeenuTeNlb BpoHCKOro; ucciaeoBaTh yCTOMIHBOCTH 10
JIanyHOBY peleHrs TMHEUHON CUCTEMBbI
muddepeHIHaIbHBIX YPaBHEHNH, HE TMHEWHON CHCTEMBI
0 MIEPBOMY IPUOIIKEHUIO U C TIOMOIIb (YYHKITUU
JIanyHoBa, kpurepuil I'ypBuna; kpurepuii Muxaiinosa.
OIIK-2.3 | Bnagers: cHOCOOHOCTBIO COEMHSTH TEOPETHUECKHE He Brnageer nmn Brnaneer B nenom

3HAHUS C IPAKTUIECKUMH HABBIKAMH MPU PEIICHUN
yueOHO-TPEHUPOBOYHBIX 3314 C LEJbIO B MOCIIEIYIOIEM
MOCTPOEHHUSI KAYECTBEHHBIX U KOJIMYECTBEHHBIX MOJIENEH
00BEKTOB M MIPOIIECCOB B €CTECTBEHHOHAYYHOM chepe
JIeATEIbHOCTH.

(hparMeHTapHO BaaeeT
HaBBIKAM U METO/IaMH
«VHTErpanbHbIX
ypaBHEHHUU U
BapUAIIMOHHOTO
HCUYHUCIICHUSY.

METOJaMHU
«MHTErpanbHbIX
YPaBHEHHHU U
BapHALUOHHOTO
HCYHCIICHUS Y.

Kon u dopmynuposka komnerenmuu OIIK-8 - cmocoOHOCTE CaMOCTOSTENBHO MPUOOPETaTh HOBBIE

3HaHUA, UCITOJIB3Yyd COBPCMCHHBIC O6pa30BaTCJ'ILHBIC u I/IH(I)OpMaI_[I/IOHHBIe TCXHOJIOT'HH.




Koan Kpurtepnu oneHnBanus pe3yibTaToB 00y4eHHS
HauMEHOBaH Pe3yabTaThl 00y4eHHs M0 JUCUUILJIMHE
ue
HHAMKaTOpa
«HE 3a4TCHO»
AOCTHIKEH U «3a4TCHO»
KOMIeTeHI !
U
OIIK-8.1 3HaTb: IPUHLUIEI U KpUTEpUHU nHTEprpeTaunn | He 3HaeT, umeeT 3HaeT 00 OCHOBHBIX
MOJY4YEHHBIX PE3yJbTaTOB B COOTBETCTBUU C (pparmenTapHoe IIOHATHAX 1 3aKOHaX
€CTECTBEHHOHAYYHOM CYITHOCTHIO OHATHI TpE/ICTaBICHHE 00 «MHTerpabHbIX
OCHOBHBIX HOHSTHSIX U YpaBHEHUH U
I QepeHINATEHOTO YPAaBHEHUS H CUCTEMBI
. 3akoHaX «/HTerpajabHBIX | BapHALMOHHOTO
AupdepeHIMANLHEX ypaBHEHUI; obmero YpaBHEHHHU U WCYHCIICHUS»», BOBMOXKHO
PELICHHUS ¥ YaCTHOTO PELICHHS BaPUALMOHHOTO JOMycKaeT
1 epeHIMaNTbHOTO YPaBHEHNH; 331291 HCYHCIICHUS ) HE3HAYHTENbHbIE OIINOKH.
Komm; kpaeBoii 3a1aun; UX KOPPEKTHOU
MaTeMaTHYeCKOH [TOCTaHOBKH;
OIIK-8.2 YMeTb: nepeocMbICIMBaTh HAaKOIUIEHHBIH onbIT | He mokaseiBaer [TokaspiBaeT B 11e7I0M
peuienust quppepeHInaTbHBIX ypaBHEHHN cpopMHpOBaHHEIE ycnensoe,
PA3IMYHOTO TOPAIKA; MATEMATHYECKHUX yMCHUA B MCTOJIE30BaHNE  METO/OB
peLIeHn  3a1a4 1o peuieHust 3a1a4 1o
MIOCTaHOBOK 3a7a4 (pU3MKH; PEIICHUs KPaeBbIX
. JUCUUIUINHE JCLUIITHHE
3aJauy; PEIICHHUs CHCTEM JINHEHHbIX «VHTerpanbHbIc «MHTerpaTbHEe
OOBIKHOBEHHBIX AU(depeHIIaNIbHbIX ypaBHEHHS 1 YpaBHEHHS 1
YpaBHEHHUH pa3INIHBIMU METOIAMH; BAPUALMOHHOE BapUAIMOHHOE
HCCIIEZIOBaHNS YCTOMIMBOCTH 110 JIAITyHOBY HCUUCIICHUE»» UCYHCIICHUECY.
peuienust cucrteM AupepeHInanTbHbIX He ymeer IIpumensier Gusmaeckue
YpPaBHEHHHU Pa3IN4YHBIMU METOJIAMU; MEHSTh aHAIIMSMPOBATD 1 3aKOHbI ZUTA pCIICHIA
TIPUMEHATH (U3UUECKHE | 3aaad.
HarpaBjeHUE U METO/IbI UCCIICJIOBaHMUS B
3aKOHBI JJIS1 PELICHUS
3aBUCHMOCTH OT ITOJTyYEHHBIX PE3yJIbTaTOB. saza9.
OITK-8.3 Bianers HaBbIKaMK IPHOOPETATH OIIBIT He Bnaneer nim Brnaneer B nienom
pemenns podecCHOHaNBHEIX 3a1a4; HaBbikamu | (PPArMEHTapHO BajeeT METOaMHn
KPMTUYECKOTO OCMBICIEHHS IPUOOPETEHHBIX HaBbIKaM 1 METOZIaMU «MHTerpabHbIX
N N «MHTerpanbHeIX YpaBHEHHH U
3HAaHUH ¥ YMEHHH [l CMEHBI HAIIPaBJICHUS
ypaBHEHHHU U BapUALMOHHOTO
ACATCIIbHOCTH. BapHallMOHHOT O HCYHCIICHUA).
UCYHCIICHUSI.

[Toka3zarenu chopMUPOBAHHOCTH KOMIIETEHIIMH:

KputepussmMu olleHUBaHUS SBISIFOTCS Oaiiibl, KOTOPbIE€ BBICTABJISIIOTCS IpENoJaBaTesieM 3a
BU/JIBI JACSITEIBHOCTU (OLIEHOYHBIE CPEJCTBA) IO UTOTaM M3ydeHUsl MOAyJel (pa3aenoB ITUCIUIUINHEI),
MIEPEYUCIICHHBIX B PEUTHUHI-TIaHE JUCHMIUIMHBL ( 014 3auema: TEKyIIMA KOHTPOJb — MakcumyM 50
0aJ10B; pyOeKHBIN KOHTPOJIb — MakcUMyM 50 0aioB, moompuTenbHble 0amibl — MakcumyMm 10).

[IIkanpl OLlEHUBAHUS:

0714 3ayema:
3auteHo — oT 60 10 110 peiiTuHroBsIX OamoB (BKIOYas 10 mMOOIPUTETHHBIX 0AIOB),
He 3auTeHO — oT 0 710 59 peUTUHTOBBIX OaIOB.

4.2. TunoBbie KOHTPOJIbHBIC 3aIaHUA WJIM UHBIC MaTEepUaJIbl, HQO@XOIII/IMBIC OJIA OLICHUBAHUA



pe3yIbTaTOB 00y4eHHs M0 JMCUMILIHHE, COOTHECEHHBIX C YCTAHOBJIECHHBIMH B
o0pa3oBaTe/ibHOI NporpaMMe HHAMKATOPAMH JOCTHKeHUs KoMIeTeHuil. Meronnueckue

MaTepualJibl, ONPEaACTAIONINE NIPOUHECAYPHI OLICHUBAHUSA PE3YJbTATOB Oﬁy‘leﬂl/lﬂ mo

AUCIHHUIIJINHE.

Koa n
HaNMMEHOBaHHe
HHIMKATOpAa
OCTHKEHHST
KOMIIETEHIIHH

Pe3yJIbTaTbI oﬁyqemm o JUCHUIIJINHE

OueHo4yHbIE CpeACTBA

OIlK-2.1

3HaTh: NOHITHE HHTETPAIbHOTO YPABHEHMS, KIIACCU(DHUKALIHS;
3aga4a AOelst; CylecTBOBaHUE M €IMHCTBEHHOCTD PELICHHS
HHTErpanbHbIX ypaBHeHUl @pearoasma u BoasTeppa 2 ro pona;
MIOHATHUE PE30JIbBEHTHI; ypaBHEeHHE DpeAroabMa ¢ BEIPOXKICHHBIM
SIAPOM; XapaKTePUCTHYECKUE YKCIa U COOCTBEHHBIE (QYHKIIMH, UX
CBOMCTBA; BIOJHE HENIPEPBIBHBIE ONEPATOPHL; ONEepaTop
Opearonbma; anprepHatusa Openronsma; ypapaenus Openroiabma
€ CHMMETPUYHBIM SIAPOM; TEOPEMA O KOHEYHO CIIEKTPE; TEOpEMa
lunp6apra- [lIMuaTa; HOHATHE THHEHHOTO (QYHKIIHOHAIA;
Bapuanys (pyHKINOHAIA; TOHATHS OJM30CTH KPUBBIX N — IO
MOPSIIKA; CHIIBHOTO U ¢1a00T0 9KCTpeMyMa (pyHKIMOHATA;
BapHallMOHHOM 3a1a4M € Pa3IMYHOTrO BUJA TPAHHULAMH.

Kontponbhas Nel.
Jomarusst

KOHTpOJIbHAs paboTa

Nel.

OIIK-8.1

3HATh: IPUHIUITE 1 KPUTEPHH HHTEPIPETAIIAH TIOTYICHHBIX
pE3yIBTAaTOB B COOTBETCTBHHU C €CTECTBEHHOHAYYHOM CYIHOCTHIO
MOHITHI HUHTETPaJIbHOI'O YpaBHCHUA, sAApa, PE30JIbBCHTHI;
XapaKTEePUCTUYEKOT0 YUCiIa U COOCTBEHHBIX (YHKIIMH; BIOJIHE
HCIPEPBIBHBIX OTNICPATOPOB, MTOHATUA 6J'II/I3OCTI/I KPHUBBIX N — T'O
MOpPsI/IKa; CHIILHOTO U ¢J1a00r0 SKCTpeMyMa (BYHKIIHOHAIA;
JIMHEHHOTO (DYHKI[MOHANA, BAPUAILIMOHHOM 3a1auH C Pa3InIHOTO
BHUJIa TPAHHUIIAMH.

Kountponbnas Nel.
JomarrHsst

KOHTpOJIbHAs padoTa

Nel.

OIIK-2.2

YMers: pemats ypaBHeHUs: BonbTeppa 2 To poja cBeJeHHEM K
3agade Komm amst 00bIKHOBEHHBIX U] depeHIranbHbIX
YypaBHEHHMI; pemats ypaBHeHus: Bonbreppa u @pearonsma 2 —ro
pOJia METOIOM TIOCTIEZI0BATENbHBIX TPUOIKEHHI 1 METOJIOM
UTEPUPOBAHHBIX s7ep; pemars ypaBHeHuss dpenronsma c
BBIPOKICHHBIM SIIPOM C IMTOMOIIBIO onpeaenureneit @penronsma;
pemaTh ypaBHeHHS PpeAroapmMa ¢ CHMMETPUYHBIM SAPOM,
ucnoiub3ys 3anauy HItypma- JInyBuiiins; HaXOAUTh BapUaLUIO
JIMHEIHOTO (DYHKIMOHANA; HCCIEe0BaTh HA HAJMYNE CHIILHOTO U
cnaboro sxcTpeMmyMma QyHKIHMOHAIIBI; peliaTh BAPHALMOHHYTO
3aa4dy ¢ pa3JIMYHOTO BUA T'pPaHULIAMHU.

KonTponbras Ne2.

Jomarrusst
KOHTpoJibHas Ne2.

OIIK-8.2

YMeTh: NepeoCMBICINBATh HAKOIUIEHHBIN ONBIT PEIEHUS
ypaBHeHu BonbTeppa 2 ro pona cBeaeHueM k 3anade Komm st
0OBIKHOBEHHBIX U] depeHInanbHbIX YpaBHEHNH; peLICHUs!
ypaBHeHus BosibTreppa u @penroibpma 2 —To pojia METOJIOM
IIOCTIeI0BATENbHBIX MPUOIIDKEHUHA M METOJJOM UTEPHPOBAHHBIX
siiep; peuleHus ypaBHeHUH OpearonbMa ¢ BEIPOXKIECHHBIM SIPOM C
NIOMOLLBIO onpeaenuTeneid Opearonbma; pelieHnus ypaBHEHUN
®pearoabMa ¢ CHMMETPUUHBIM SAPOM, HCHONb3YA 3a7auy
Itypma- JInyBuiuis; HaXOXKAECHUS BapUallUU JINHEHHOTO
(yHKIMOHANA; HCCIeOBaHUS Ha HAJIMYKE CHIILHOTO M C1aboro
9KCTpeMyMa (pyHKIMOHAJIOB; PEIICHNs] BAPHAL[IOHHOW 3a/1a4u ¢
Pa3IUYHOIO BUAA IPAHULIAMU; MEHATh HAIIPABICHUE U METOIbL
HCCIIEI0BaHUs B 3aBUCUMOCTH OT IOJIyYE€HHBIX PE3YJIbTaTOB.

KonTponbhas Ne2.

Jomarusst
KOHTpoJsibHas Ne2.
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Bragets: crmiocOOHOCTBIO COSIUHATH TEOPETUICCKIE 3HAHUS C
MIPaKTHYECKUMH HABBIKAMH TIPH PEIICHUN yaeOHO- Tecr
TPEHUPOBOYHBIX 33J1a4 C LEJIBI0 B [OCIEAYIOIIEM
MOCTPOEHUS KAUECTBEHHBIX U KOJMYECTBEHHBIX MOJENEHN
00BEKTOB M TIPOIECCOB B €CTECTBEHHOHAYYHOU chepe
JESITENbHOCTH.

OIIK-2.3

Brajets HaBbIKaMU IPHOOPETATH OMBIT PEIICHUS
po(eCcCHOHABHBIX 33]1a4; HABBIKAMU KPUTHYCCKOTO Tect
OCMBICIIEHUS IPUOOPETEHHBIX 3HAHUIA U YMEHUH JITsI CMEHBI
HaIpaBIIeHUS IEATEIbHOCTH.

OIIK-8.3

Texyias, npoMeXxyTouHasi 1 UTOTOBasi aTTeCTAaLUs IPOBOAUTCSA 10 MOIYJIbHO-PEUTUHIOBON CUCTEME
corsacHo [1010XeHnI0 0 MOy IbHO-PEUTHHIOBOM cucTeMe 00yUeHHsI U OLIEHKU yCIIeBAeMOCTH
CTY/ICHTOB.

Texymuii KOHTPOJIb — 3TO KOHTPOJIb Ha/l BCEMH BUJaMM ayJUTOPHOM U BHEAYAUTOPHOU
paloThI CTYICHTOB MO AAHHOMY JUCLUIUTMHAPHOMY MOYJIIO, Pe3yIbTaThl KOTOPOW OLIEHUBAIOTCS J10
PYOEKHOTO KOHTPOJIS.

Py6eskHbIi KOHTPOJIb — IPOBEPKA MOJTHOTHI 3HAHUN U YMEHUH 10 MaTepuasy MOJYJIs B
LEJIOM.

PyGexHbIil KOHTPOJIb TIPOBOAUTCS B (hOpME KOHTPOJIBHOU PAOOTHI.

ITo pe3ynpraTaM CyMMapHOTr0 TEKYILETO KOHTPOJIS 110 BCEM BUAAM y4€OHOU 1E€ATENbHOCTH U
pyOEKHOTO KOHTPOJISI BBICTABIISIETCS IPOMEXKYTOUHBINH KOHTPOJIb.

HroroBelii KOHTPOJIL — (hOpMa KOHTPOJISA, IPOBOAMMAs IO 3aBEPLICHUN U3YyUECHHUS
JTMCLUIUIMHBI B CEMECTPE.

W TOroBbIi KOHTPOJIL MPOBOAUTCS B (hopMme TecTa.

CIIMCOK BOITPOCOB .

1. WurerpanbHble ypaBHeHUs, onpeaeneHue. Knaccupukanus. JInnelnple HHTErpanbHbIe
YpaBHEHHS.

2. 3agauu, IpUBOIAIINE K MHTETPATBHBIM ypaBHEHUAM. 3amada AOens. 3ajada o KoineOaHusIx
CTPYHBL.

3. VYpasHenus Boabreppa 2-ro pona. Ces3b ¢ quddepeHaIbHbIMI ypaBHEHUSIMUA. MeToT
nocye10BaTelbHbIX TpUOIMKeHuil. Perenne ¢ moMoIbo pe30abBeHThI METOI0M
UTEPUPOBAHHBIX SAJIEP.

4. Merton nocneaoBaTeNbHbIX MPUOIMKEHUH W UTEPUPOBAHHBIX SAEP Ul ypaBHEHUS
®penroyibma 2-To poja.

5. Ypauenue ®pearosnbma 2-ro poja ¢ BHIPOKACHHBIM SIIPOM. XapaKTEPUCTUUECKUE YUCIIA U
coOCTBeHHbIE (DYHKIIMU UHTETPpaIbHOTO ypaBHeHUs. Onpeaenutens Opearonbma.
AnprepHatuBa Openroyibma.

6. DnemMeHTHl (QYHKIIMOHAJIBLHOTO aHalu3a. BrionHe HenpephIBHBIE ONEpaTophl B IHIIBOEPTOBBIX
IIpoCTpaHcTBax. Y paBHeHuss Opearonbma 2-ro pojia ¢ CHMMETPUYHBIM siipoM. CBolicTBa
COOCTBEHHBIX (PYHKIIUI U XapaKTepUCTUUYECKHUX dncell. Teopema 0 KOHEUHOM CIIEKTpE.
Teopema I'mib6epra-llIMuara. Pasnoxxenue pe3oabBEHTHI 10 COOCTBEHHBIM (PYHKITUAM sIIIpa.
Pa3noxxeHne uTepupoBaHHBIX AJEP B P 110 COOCTBEHHBIM (YHKIIHSIM.

11



7. Jluneinsni pyHkimonan. Bapuanus nuaelinoro Gynknuonana. [Toastue 61130¢TH KPUBBIX K-
ro nopsiika. CunbHBINA U cnalblii SKcTpeMyM ¢yHKIMOHana. Heo6xoaumoe u 1octaTouyHoe
ycioBue. YpaBHEHHE Diliiepa, SKCTpeMallu.

8. IIpocteiimas BaprallnoHHAs 3a7aya.

KoHTpo/IbHO-011eHOUHbIEe MATEPHAJIbI.

KonTtpoabnas pa6ora Ne 1. UHTerpajibHbie ypaBHeHHUSs
1.Pemnth MHTErpaNbHOE ypaBHEHUE, CBEA €r0 K JU(depeHIMATbHOMY

y(x)=¢" +j(—2x+2t+3)y(t)dt

2.MeTo10M ToceIOBaTENbHBIX TPUOIMIKEHUN PEIIUTh

y(x):x—l‘(x—t)y(t)dt Yo (x)=0

3.MeTo/10M UTEPUPOBAHHBIX /1€ OCTPOUTH PE30JILBEHTY U BBIIINCATh PELICHUE
1
y(x)=f(x)+ ﬂj.ex“y(t)dt
0

4.PeminTh ypaBHEHHE C BBIPOXKICHHBIM AIpOM JJIs1 JTFOOBIX 3HAUEHUH IapaMeTpa

y(x)—/ljl;(x+t)y(t)dt =%+gx

Kpumepuu oyenxu
Kaoicooe 3a0anue no 5 6annos, ecezo 20 bannos.

KonTposbHnas paGora Ne 2. BapuaunonHoe ucqucjieHue

1. Haiftu Bapuanuio GpyHKIponana
b

Wﬂ=j&+wM;

a
2. Haiitu sxctpemanu pyHkunoHana

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

Kpumepuu ouenku
Kaocooe zaoanue no 5 6annos, écezo 10 bannos.

JlomamHsisi KOHTpoIbHasA Nel

1. [dano unterpanbHoe ypaBHeHue ®penronsma ll-ro poxaa:

1

¢@>=AfK%ﬂ+bﬂw2+qﬁ+wmx+qummw+fu>

-1
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A) Pemmts ypaBHeHue B cinydae, eciu f(x) = fix% + g1x + 14;
B) Haiiti coocTBeHHBIC DYHKIIMHM U COOCTBEHHBIC 3HAUCHHS SIIPA;

C) Haiitu pe3onbBeHTY, laTh  pEIICHHE  ypaBHEHHUS Ui TNPOW3BOJbHOW GyHkimu f(x) dvepes

Awbh e

PE30JIbBEHTY.
Jlano unTerpanbHoe ypasHenue BonbTeppa |l-ro pona:

bx) = 2 f [asx + byy + ]GOy + F()
0

A) HaiiTi TOUHOE pellleHne HHTETPAITBHOTO YpaBHeHHs B citydae f(x) = dyx? + cyx + fo.

B) IlocTpouts 3 nocnenoBaTenbHbIX TPUOIMKEHUS AT PEIIEHUS YPaBHEHUS.

C) Haiitu BbIpaxkeHue Ui pe30JbBEHTHl U HAMCATh PELICHHUE JUIsl IPOU3BOJILHON (PYHKIIUH
f (x) gepe3 pe30IbBEHTY.

3. laHo unHTerpanpHoe ypaBHeHue @penronsma ll-ro poga c cCHMMETPUYHBIM SIIPOM:

b3
px) =2 f K(x,y)p()dy,
0

rac
_ (a3+X)(b3_y),0 stySb3
KCey) = {<a3 +9)(bs —x),0 <y < x < by

A) Haiitu coOCTBEHHBIC 3HAUCHUS U COOCTBCHHBIC (DYHKIIHH SIJIpa
B) Haiitu coOcTBeHHBIC 3HAUECHUS M COOCTBEHHBIE (DYHKIMH I N-i UTEpaLuu spa.

Kpumepuu oyenxu
Kaoicooe zaoanue no 5 bannos, ecezo 15 bannoe.

JlomanHssi KOHTPoJIbHas Ne2

Han @yHKIMOHA:

Iyl = [7ar ¥ + azyy’ — 9a,y? + azcyy(x? + dyx)]dx. (1)

[TpoBepuTth nuneitHOCTh (hyHKIIMOHANA (1). O6G0CHOBATH OTBET.

Haiitu npupamenne ¢pynkunonana (1).

Haiitu Bapuanuto pynkunonana (1) mo nepBoMy 1 BTOpOMY ONPEIEICHUSM.

Pemmth BapuallMoHHYIO 3a/1auy € 3aKpelJIEHHbIMU IpaHuLaMu g QyHkuuoHana (1) mpu ycinoBusx
y(0) = by, y(2) = by.

Pemmte BapuaiioHHyO 3ajjauy ¢ OJJHUM 3aKpeIUIeHHBIM KOHLIOM JUIs pyHKIMOHAaNA (1) mpH ycIoBUIX
y(2) = by, mepBbIii KOHEII IIepeMeraeTcs mo mpsmoii x = 0.

*3HaueHUs] KOHCTaHT a4, Ay, a3, by,b,, ¢4, f1, d IpuBeaeHs! B TabMIIE 11 pacueTHOM paboThl Nel.

*HOMEp BapHaHTa COXPAHSIETCS C pacyeTHOM paboThl Nel.

Kpumepuu ouenxu
Kaorcooe 3a0anue no 5 bannos, écezo 25 bannos.

Tabauna BpIOOPa KOHCTAHT VI pacdyeTHON padoTsl Nel
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Ne
eap 1 2 3 4 5 6 7 8 9| 10 11 12 13 14] 15] 16 17 18
al [ 1 10 15 5[ B 10| 78] 75 3 -3 -3 200 -20 25| 25 15 B 9 -9
b1] 1 0 0 0 0 0] o0 0 0 0 0 0 0 0 0 0 0 0 0
cl [ 1 10| 15 5 5| 10| -Th| 75 -3 3 3 20 20 25 25| 15 N -9 9
d1 2 -10 14 -4 6 11| -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
i 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
r 1 1 0 1 2 A0 1 2 9 8 7 B A 4 3 2 1 0
a2 | 1 -9 4 1 -1 4| 9 2 4 1.5 2 1 -1 -9 4 1 -1 4 9
h2 | -1 g9 4 -1 1 4] -9 -2 4| 145 -2 -1 1 g9 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 5 -2 2 1 4 5 B 4 0
g2 3 1 1 1 1 1 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1
2 0 0 3 3 il 3 5 3 3 3 3 3 3 3 3 3 3 3
al -1 -2 -1 2 -2 A -1 -1 -1 -1 1 1 1 1 1 1 1 2
h3 2 3 4 1 1 1 1 1 1 1 1 1 1 1 2 3 4 5
n 4 5 6 7 il 4 5 6 7 8 9 3 4 5 B 7 ] 9

TECTOBOE3AJJTAHUE A IPOBEPKU 3HAHUM

1. Vpapuenue y(X)= /1J‘ (—2x+2t+3)y(t)dt+e* spustercs ypaBHeHHEM

0
A) ®pearonpma 2-ro poaa

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

D) Bousbreppa 2-ro pona
2. VuTerpajbpHbIM ypaBHEHHEM HA3bIBACTCS YPaBHEHHE, COACPIKAIICE HEM3BECTHYIO 110/ 3HAKOM
A) JTubdepeniuana

B) IIpoussoaHoit
C) Hurerpana

D) Cymmbl

3. XapakTepHCTHYeCKUMU unciamu sipa K (X, t) HAa3bIBAIOTCA 3HAYEHHUS IlapaMeTpa A IPU KOTOPBIX
b
A) HeonmnopoaHoe ypaBHEHHE y( x) =1 j K ( x,t) y(t)dt + f ( x) MMEET TOJIBKO HYJIEBBIE
a
peuenust

b
B) Heonnoponnoe ypaBHeHue y(x) =4 J' K (X,t) y(t)dt + f (x) AMEET HEHYIIEBBIE PEIICHUSA

b
C) OJTHOPOJIHOE YpaBHECHUE y(x) =1 J K (x,t) y (t) dt IMEET HEHYJICBBIE PEIICHUS

b
D) oaHOpOaHOE ypaBHEHHE y(x)=2 j K (x,t) y(t)dt UMECT TOJIBKO HYJICBbIC PELICHH

a

X

4. HHTerpalibHOE ypaBHEHHUE y(x) _ J‘ e“y(t)dt L &* MMeeT pelmeHne
0

A) y(x)=e*

B) y(x)=xe""



C) y(x)=e"(x*/2)+1

D) y(x)=e"+1

Va

5. Vpasuenme y(X)= Zij y(t)dt+sinx smasercs ypaBHeHHEM
4 0

A) ®pearonbpma 2-ro poaa

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

D) BoabTeppa 2-ro poaa

6. Dopmynst Y, =f(x), y,(x)= f(x)+/1J-K(X,t) Yoa (D)dt,n=0, y(x)=limy, (x) onucssator

X—00
0
MECTOL
A) TlocienoBaTeabHBIX MPHOIMKEHUI 1151 ypaBHeHUss Ppearoipma 2-1o poja

B) IlocnenoBarenbHbIX MpUOIMKESHHI T ypaBHEeHHs Bonbreppa 2-ro posa
C) UrepupoBaHHBIX siziep i ypaBHeHHi Openroibma 2-ro pojaa

D) UrepupoBaHHbIX sijiep Ans ypaBHeHuit BonbsTeppa 2-ro posa
7. Cobereennas Qynkums Y(X)=(1+2X) sBIseTcs pelieHHeM ypaBHEHHs

1

A) y(x)-A[(1+2x)ty(t)dt =0

o

B) y(x)—A4|(1+2x)ty(t)dt=sinx

C) y(x)—4|(1+2x)ty(t)dt=0

O Ly < O ey X

T

D) y(x)—/lj(l+ 2x)ty (t)dt =sinx

0
8. Slapo K(xt)=tsinx+xt’

A) CummerpuyHoe,

B) OproronansHoe,
C) BeipoxaeHHoe,

D) CunrynspHoe.

9. CobcTBeHHBIMU QYHKIUAMHU sipa K (X, t) Ha3bIBAIOTCS

b
A) Hynesble peruenns y(x) = /1J' K(xt)y(t)dt+ f(x) -

b
B) Henynesbie pemenus y(x)= AJ‘ K(x,t)y(t)dt+f (x) -

a
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b
C) Hynessle pemenus y(x):AJK(x,t)y(t)dt :
b
D) HenyseBble penieHust y(x):/l‘[K(x,t)y(t)dt :

b
10. HeonHOpOIHOE ypaBHEHHE y(x) = ,1j K (x,t) y(t)dt + f (x) , (rne K (X,t) - HETIPEPBIBHOE,

BBIPOXKICHHOC, BEIICCTBCHHOC HIIpO) UMeeT OECKOHEUYHO MHOT'O pemeHHﬁ NIk HEC UMECT HU OJJHOI'O

b
A) Toraa u TOJIBKO TOT/Ia, KOT/Ia OTHOPOTHOE YPaBHEHHE y(x) =1 J K (x,t) y (t) dt UMeeT

a

TOJIBKO HYJIEBOC PCUICHUC,

b
B) Torna u TOABKO TOrA, KOrAa OJTHOPOAHOE YPABHEHHUE y(x) =1 I K (x,t) y (t) dt umeeT
a
HEHYJIEBOE PEIICHUE;

b
C) Tornma u TOABKO TOrAa, KOraa OJTHOPOAHOE YPABHEHHUE y(x) =1 J K (x,t) y(t)dt HE UMEET
a

PCUICHUU,

D) Toraa 1 TOABKO TOT/IA, KOT/Ia COMPSDKEHHOE OHOPOJIHOC YPABHCHHE

b
y(x) = }”I K (t, x) y (t) dt UMEET TOJIbKO HYJICBOC PCIICHUC,

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

(t+Dx,0<t<x<1.
A) CummerpuyHoe,

B) OproronansHoe,
C) BeipoxaeHHOe,

D) CunrynsipHoe.

1
12. YpaBuenue J' e 'y (t)dt = SBISCTCS MHTCTPAIBHBIM yPABHCHUEM
0

A) Heoanopoaubim ®@penronbsma 1-ro posaa

B) Onuopoausim BoabsTeppa 1-ro pona
C) HeomuopoausiM ®pearoasma 2-ro pojaa

D) HeonnoponausiM BonsTeppa 1-ro poaa

13. XapakTepucTHUECKHe YUCIIa HHTErpAIbHOTO oreparopa @penroiapma ¢ HEMPEPHIBHBIM,

CUMMCTPUYHBIM, BBIPOKACHHBIM, HCPABHLIM TOXKIACCTBCHHO HYJIIO AAPOM MOT'YT O6p330BLIBaTL
OCICI0BATCIBHOCTD

A |A|<|d] <. <[4 <. npuem lim 4, =co;
B) |A4|<|A|<...<|Al;

C) A== 2 |4|=.

D) |4|2|4|2 ... 2|4,
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1
14. Tns sinpa K (x,t) = xt ypasuenus y(Xx)= f (x)+ /1[ xty (t)dt moBTopHBIME OyayT sApa
0

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

B) Ky (%) =X Ky (X:1) = 3 Ky (X,8) = 20Ky (x,8) = 25

0) K, (x8)=xtK, (%) =2 K, (x 1) = 2K, (x.1) = 2L
2 4 2"
t t t

D) Ky (%) =Ky (00) = 2 Ko (68) = £, (08) =1

15. CoGcTBenHbIe (yHKITMU orneparopa Opearonbma, COOTBETCTBYIOIINE PAa3TUIHBIM
XapaKTepUCTHUECKUM YHCIIaM

A) TponopuuoHaIbHbI;

B) JluneitHo 3aBUCHMBI,
C) OproroHajibHbI;

D) KomruiekCHO conpsiKEeHHBIE.
16. HeonmHOponHOE ypaBHEHHE y () = 1} K(x,t)y(t)dt+ f (x) , (tme K (X,t) - HenpepbIBHOE,
BBIPOXKJIEHHOE S]IPO) UMEET e,Z[I/IHCTBaeHHOG perieHue
A) Torzma 1 TOIBKO TOrAa, KOraa OJHOPOAHOE YPABHEHUE y (x) = ,1_? K (x,t) y (t) dt umeer

TOJIBKO HYJICBOC PCUHICHUC,

b
B) Torma u ToabKO TOT/AA, KOT/Ia OJTHOPOHOE YPAaBHEHHE y(x) =1 J K (x,t) y (t) dt AUMeeT

a

HCHYJICBOC PCUICHUC,

b
C) Torna 1 TOIBKO TOrAA, KOraa OHOPOAHOE YPABHEHUE y(x) =1 I K (x,t) y(t)dt HE UMEET
a
peueHui;

b
D) Toraa u TOaBKO TOT/AA, KOT/Ia OTHOPOTHOE YPaBHEHHE y(x) =1 J K (x,t) y (t) dt uMeeT

a

0ECKOHEYHO MHOT'O PEIICHUH;

X

17. Ypasnenue y(X) =4 _[ (x+2t)y(t)dt sBmsercss ypaBHeHHEM

0
A) OanopoaabiM @pearonbsma 2-ro poja
B) OnnopoausiM BombsTeppa 1-ro pona
C) Heomuopoausim @penronbpma 2-ro poja
D) Onnoponusim Bonbereppa 2-ro pona

X

18. Ypashenue Y(X)= AJ‘(X +2t)y(t)dt seusercs

0
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A) nuHelHBIM ypaBHeHHEM Boibreppa;

B) uenmuneiinbiM ypaBHeHHEM Dpearonpma;
C) HenuHeitHbIM ypaBHeHHEM BobTeppa;

D) nuueitapiM ypaBueHueM Opearoiabma.
19. DkceTpemMalibio QYHKIIMOHAIA HA3BIBACTCS KPUBAs
A) unTerpanbHas i ypaBHeHuUs Diinepa
B) Ha koTOpO# mocTHraeTcst abCOMIOTHBIN IKCTPeMyM (GYHKITHOHATIA
C) Ha KOTOpOIi JOCTUTACTCS OTHOCHTENIbHBIN SKCTpeMyM (DyHKIIMOHAIA

D) nHa koTOpO# BTOpast Bapuaius pyHKIMOHAIA 00paIaercs B HyJb

b
20. YcranoBuTh cooTBeTCTBUE. Ecim QyHKImoHan 1(y)= I f(x,y,y’)dx JHOCTHraeT OSKCTpeMyma Ha
a

KPHBOH Y, (X), TO OHa yIOBICTBOPSICT YPaBHEHHIO

d F_9F _p d 2 nd"
A '——F! = IB l! C - ’ — " - =
) F dxFy, 0,B) | %X y ) F, Xm:erdX2 F+..+(-1) > Fw=0
F,——F,=0.
z dX z

!/ d ’
D) FY+&FY,=O-

21. ®YHKIMOHAJIOM HA3bIBACTCSI OTOOPAKECHHE

A) — co 3Hayenusimu B R.

B) — onpenenénnoe Ha MpoCTpaHCTBE GYHKIUI CO 3HAUYCHUAMH B R.
C) — nuHeiiHoe.
D) — mpencraBuMoe B BUJIC HHTETpaia OT MEPEMEHHON (QyHKITUH
22. OyHKIMS Ha3bIBAETCS JOMYCTUMOM /17151 (QYHKIIMOHAJIA B BAPUALIMOHHOM 3a1a4e, eciin
A) — OHa BXOJIMT B €r0 €CTECTBEHHYIO 00JIACTH ONPE/ICICHUSI.

B) — oHa BXOAMT B 00J1aCTh €r0 33/1aHHSI.
C) — e€ HOCUTETb KOMITAKTEH.
D) — oHa He siBisieTcst HYIEM (QyHKIIMOHATA.
23. Bapuanueit pyHKIIMOHaIa Ha3bIBACTCS
A) nuHeliHas yacTb €ro NpupaIieHus
B) nenuHeliHas yacTh €ro npupaieHus
C) xBazpar ero npupanieHus
D) monynb ero npupaiieHus

24.  @ynxumonan F(y) nocruraer Ha KpuBoH Y =Y,(X) CHIBHOTO MakCHMyMa, eCIH 3HAYCHHS

¢bynkmmonana F (y) He 6onpiie F (yo) Ha 11000# OIM3Koi K Y =Y, (X)

A) B cmbicie 6im3octu 0-ro mopska;
B) B cMbIcnie 6mu3ocTH 1-r0 mopsiika;
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C) B cmbIcie 01M30CTH 2-TO MOPSIKA;
D) B cMbiciie 0au3ocTu 3-ro mopsiaka.

25. Boibepu npaBHIbHOE YTBEPKACHNE HEOOXOIMMOTO YCIOBHS dKCTpeMyMa (DyHKIIMOHAIA

A) Iuddepennupyemsrii pynkuuonan F (y) JOCTUTaeT SKCTpEMyMa IIpu Y =Y, (X) , €CJIU TIpU
Y=Y, (X) Bapuaiusa oF =0.

B) luddepentmpyemsiii pynkuuonan F(y) nocruraer sxcrpemyma pu y = Y, (X), Torna u
TOJIBKO TOrJa Ipu Yy =Y, ( X) Bapuauusa oF =0.

C) Ecau nuddeperumpyemerii gpyukimonan F (y) mocruraer skerpemyma npu Y = Y, (X), T0 npu
y =Y, (x) Bapuauust SF =0.

D) Korpa Bapuanusa oF =0 mpu y =Y, (X) , Torna nuddepenuupyempiii GpyHkimonan F (y)
oCcTHraeT SKkeTpeMyMa pu Y = Yo (X).

26. [Ipocreiimias 3a1a4a BapualliOHHOTO UCYHUCIICHUS CTABUTCS TaK
A) cpenn Beex GyHkumit Y (X), MMerowmux HenpepbiBHyto npoussoanyio (Y(x) e C'[a,b]) u

yIIOBJIETBOPSIIOMINX YCIOBUSAM Y (a) =A y( b) = B, HaliTu Ty, KOTOpas OCTABISAET SKCTPEMYM

b
dyukponany F(y)= .[ F(x,y,y)dx.

B) cpenu Beex dynkumii Y (X), nmerommx HenpepbiBHyto npoussoanyio (Y (x)eC'[a,b]) u

yI[OBJ'IeTBOpHIOH_[I/IX YCJ'IOBI/IHM y(a) = A, HaﬁTH Ty, KOTOpaﬂ JOCTAaBJIIACT SKCTpeMYM (1)YHKHI/IOHaﬂy
b
F(y)= I F(xy,y,y")dx.

C) cpenu Beex dyHkumii Y (X), nmeromux HenpepsisHyto npoussoauyio (Y (X)eC'[a,b]) u

yaosierBopsiomux yenosusm Y(a)= A, y(b) =B, Haiitu Ty, KoTOpas JOCTaBISET SKCTPEMYM
b
dyskimonany F(y) =IF(x, y,z,y,z')dx.
D) cpenu Bcex pynkuuii y (X) , IMEIOIIUX HETPEPHIBHYIO MPOU3BOAHYHO ( y(x) eC’ [a, b] ), HalTH

b
Ty, KOTOpast IOCTABIISET dKCTpeMyM GyHKioHany F(y)= I F(x,y,y)dx.

27. ®yukuuonan F(y) mocruraer Ha kpuBoii Y =Y, (X) cmaboro MMHHMyMa, €CIM 3HAYCHUS

dynxumonana F (y)ue menbwe F(Y,) Ha moboii Gauskoii k Y = Y, (X)

A) B cmbicie 6im3octu 0-ro mopska;
B) B cMmbicne 6mu3ocTH 1-ro nopsijika;
C) B cmbIcie 01M30CTH 2-TO MOPSJIKA;

D) B cmbicie 6nu3octu 3-r0 MOpsIIKA.
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28. YcranoBuTh cooTBEeTCTBHE. Ecmn QyHKImoHan I( f(x,y,2,y,2'xx AOCTHTAET SKCTpeMyMa Ha

y)=

D ey T

KpHBOi1 Y, (X) , TO OHA YZOBJIETBOPSET yPaBHEHUIO

r-9F o d F-9r +d—2F +o+(-1) A" o
AT )RR o) T d T T e
-9k -0
dx
!’ d ’
D) Fy+d—XFy,=0-
1
t)+1
29. VpaBHeHue y(X):lJy() dt seusercs

> Y2 (1)
A) nuHelHbIM ypaBHEHHEM Bonbreppa;

B) nenumueitHbiM ypaBHeHneM Dpearoibpma;
C) menuHeilHbIM ypaBHEHHEM Bonbreppa;

D) nuneiiHbM ypaBHeHHEM Dpearonbma

b
30. Ycranosuts coorserctaue. Ecmu QyHkumonan | (y) = J‘ f (x, VoYY y(”))dx JOCTUTAET

OKCTpEMyMa Ha KPUBOii Y, (X), TO OHa YIOBICTBOPSCT yPaBHCHHUIO

d F_9F o d z nd"
A r_ T E — B , _ = -~ _ —
)|:y dxFy' 0, B)|™ %X y , C) F, dxFy'+dX2 Fy"+...+( 1) o Fy(n) 0
F-—F =0
dx
D) F+ L Fr 0.
y dX y

Kpumepuu ouenku
3a kaoccooe 3aoanue - 1 6ann, ecezo 30 b6annos.

Kpurtepuu oieHKH HTOrOBOro KOHTPOJIS

YcTaHaBaMBaeTCs claeayrolas rpajays nepeBoa OLeHKH U3 MHOI00AJUIBHON B
YeThIPEXOATIIbHYIO:

3aueTsl:

e 3aureHo — oT 60 10 110 6annos (Bkitouyas 10 HOOMPUTENBHBIX OAIIOB),
e He 3auTeHo — ot 0 10 59 Gayios.

B ciyuae, eciau cTyieHT caaeT Kakoe-11M00 U3 KOHTPOJIbHBIX MEPOIPUSITUN TTO3KE
YCTaHOBJIEHHOT'O CPOKa, MPErnojaBaTeslb MOKET CHU3UTh MAKCUMAJIBHO BO3MOKHOE KOJTMYECTBO
0aJI0B 3a JaHHBIA BUJ KOHTPOJIS Ha 5% 3a Ka)KIyr0 HEJENI0 MPOCPOUKH.

[Tocemienue TEKIIMOHHBIX U MPAKTUYECKUX (CEMHUHAPCKUX, TAOOPATOPHBIX) 3aHATUN
olLleHUBaeTcs B cymmax 10 6 1 10 6amioB cOOTBETCTBEHHO, OJTHAKO 3TH OaJUTbI SIBIISIOTCS MITPAa(QHBIMU
Y BBIYMTAIOTCS MpenojaBareneM U3 HaOpaHHBIX CTyJIeHTaMU OaJUIOB B XOJI€ TEKYILEro U pyOeKHOTO
KOHTPOJIS 110 CIEAYIOLIEN CXEME:

— 32 MPOIYCKHU JIEKIIMOHHBIX 3aHATHH
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3a 25 % mporyckoB BeruuTaeTcsa 1 Gamn

3a 50 % nporyckoB BeuUTaeTcs 4 6anna

3a 75 % mpoIyCcKOB BRIYUTAETCS 6 OAIOB

3a 100 % npomycKoB — CTYJEHT HE JO0MYCKAETCS 10 UTOTOBBIX UCIIBITAHUN

— 32 MPOIYCKU MPAKTUYECKUX (CEMHUHAPCKUX, JJAOOPATOPHBIX ) 3aHATHIA

3a 20 % mporyckoB BeluuTaercs 2 Oasia
3a 40 % mpoIycKoB BeIYUTAETCA 5 0aioB
3a 50 % mporyckoB BeIYUTaeTCs 7 0aioB
3a 75 % mpomnyckoB BeruuTaercsa 10 6anios

6omee 75 % MpOITYCKOB — CTYJEHT HE JOMYCKAETCS JI0 UTOTOBBIX UCITBITAHUN.

Crynent, HaOpaBIIHii 10 UTOTAM TEKYILETO B PyOEeKHOTO KOHTPOJIst MeHee 60 BO3ZMOKHBIX

0aJIOB MM MPONTYCTUBIINHN Ooiee 75 % npakTHYecKuX (CEeMHHAPCKHX, TaOOpaTOPHBIX) 3adeTa He

ImoJry4yacrT. B stom cJ1ydac, OH M3y4aCT HCOCBOCHHLBIC UM TEMBbI, BBIITIOJIHACT COOTBCTCTBYIOIIUC

3aJaHus Ha IUIATHOM OCHOBE B CPOKH, YCTAHOBJICHHBIC ICKAHATOM UL JIMKBH AT 3aIIOJ'DKeHHOCTeI7L

EaJ'IJ'H:I, IMMOJIYYCHHBIC TAKUM o6pa30M, HpI/I6aBJ'I$IIOTC$I K KOJIMYCCTBY 6aJ'IJ'IOB, Ha6paHHLIX CTYACHTOM B

CEMECTPC.

4.3.PeMTHHI—IIJIaH JHCIUILINHBI.

I/IHTeraJ'ILHHe YPAaBHCHUA M BApUALHMOHHOC NCUYUCIICHUC

Kypc

(HazeaHue OUCYUNIUHBL CO2TIACHO Pabodemy Y4eOHOMY NIAHY)
Hanpasienue noaroroBku [03.03.02] Qusuka

3, cemectp 5

Buner yaebHOM
JIESATEIILHOCTU CTYACHTOB

bamnn 3a
KOHKPETHOE
3aJaHue

Yucno banmer
3aJaHuM 3a
CEMCCTp MuHuMaIbHBII MaxkcuManbHBIN

Moayasb 1. UHTEerpajbHble YPABHECHUS.

Tekymmuii KOHTPOJIb 0 15

1. KoHTpOJIb BBIMTOTHEHUS U 0-5 3 0 15

MPOBEPKA OTYETHOCTH 110

JIOMaIllHEW KOHTPOJIbHON

pabote Nel.

Py0eskHbIil KOHTPOJIL 0 20

1. KonrposbHast pabora Nel 0-5 4 0 20
Mopayasb 2. BapuanmonHoe ucjauucieHme.

Texkyuiuii KOHTPOJIbL 0 35

1. KoHTpOIIb BHIMTONHEHUS H 0-5 5 0 25

MPOBEPKA OTYETHOCTH 110

JIOMaIlIHEW pacyeTHON

pabote Ne2

1. KontponbHas paboTa 0-5 2 0 10

Ne2

PyGexHbIN KOHTPOJIH 0 30

2. Tecr 0-1 30 0 30

ITocemaemocTb
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1. ITocemenue JTEKIHUOHHBIX -6 0
3aHATHI
2. Iocemienue -10 0
MPAKTUICCKUX 3aHATHH

IMoompuresibHbIE 0ANTbI
1. CBoeBpeMeHHOE 0 10
BBITIOJIHCHUE 3aJJaHAH 1
aKTHBHAs paboTa y JOCKH.

HTOroBblii KOHTPOJIbL

1. 3ager 60 110

5.YueOHO-MeTOAMYECKOE U MH(OPMAITUOHHOE OOecredeHne JUCIUILTHHbI
5.1. IlepeyeHb OCHOBHOI M I0NOJTHUTEJIbHON YUeOHOM JINTEPaTypPbl, HEO0X0AMMOMH
AJIS1 OCBOCHMSA THCHUTLINHBI

B 6ubnmoteke bamkupckoro rocy1apcTBEHHOTO YHUBEPCUTETA UMEIOTCS B
HAJTMYUH CIICAYIONIUE W3TaHHS:
OcHoBHAas1 JIUTEpaTypa:

Bacunbesa, A.B. NHTerpansHble ypaBHeHus : ydebHoe nocobue / A.b. Bacunbesa,

H.A. TnxoHos. - Mocksa : ®uamatnut, 2003. - 78 c. - ISBN 5-9221-0275-3 ; To xe

[OnekTpoHHbIN pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=68122

Bacuneea, A.b. [lnddepeHumnaneHble n nHTerpanbeHble ypaBHeHUs. BapnaunoHHoe

ncumncneHue B npumepax un 3agadax / A.b. BacuneeBa, I'.H. Megeeaes, H.A. TnuxoHoB. -

Mocksa : dusmatnut, 2005. - 214 c. - ISBN 5-9221-0628-7 ; To xe [OneKTpOoHHbIN pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=68123

. MeTtposckuin, N.I". Jlekunn no Teopumn nHTerpanbHbix ypasHeHuin / W.I'. TeTpoBckun. - 3-e nag,.,
ncnp. - Mocksa : M3g-so "Hayka", 1965. - 126 c. - ISBN 978-5-4458-5092-2 ; To xe

[OnekTpoHHbIN pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=222214

JlonoJHuTeIbHAA JINTEpaTypa:

. CBopHUK 3agay No ypaBHEHUSIM MaTemMaTmnyeckon omsnkm : ydebHoe nocobue /

B.C. Bnagumnpos, A.A. BawapuH, X.X. Kapumoa n gp. - 3-e nsg., ucnpasn. - Mockea :
®dunamatnut, 2001. - 287 c. - ISBN 5-9221-0072-6 ; To ke [ONeKTpOoHHbIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=68127

. VIHTerpanbHble ypaBHEHMS 1 BapnaLMOHHOE UCYUCTIEHNE [DNEKTPOHHbIN pecypc]: y4eb.
nocobwue / bawly; coct.: 3. A. Hasuposa, A. H. Kydykaposa. — Ya: PUL bawly, 2012. —
ONeKTPOH. Bepcus ned. nybnukaumn. — [1ocTyn BO3MOXEH Yepesd INeKTPOHHY0 BubnmoTteky
Bawly. — <URL:https://elib.bashedu.ru/dl/read/Nazirovalntegr.Uravnen. i
variant.lschesl.UchP0s.2012.pdf>.

. Anbcronbl, J1.9. AuddepeHumnanbHble ypaBHEHUS U BapyauMOHHOEe ucymcrnenme /
J1.3. Anbcronby,. - 6.M. : 6.1., 6.r.. - 425 c. ; To e [ONeKTpoHHbI pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=455165
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http://biblioclub.ru/index.php?page=book&id=68122
http://biblioclub.ru/index.php?page=book&id=68123
http://biblioclub.ru/index.php?page=book&id=222214
http://biblioclub.ru/index.php?page=book&id=68127
https://elib.bashedu.ru/dl/read/NazirovaIntegr.Uravnen.%20i%20variant.Ischesl.UchPos.2012.pdf
https://elib.bashedu.ru/dl/read/NazirovaIntegr.Uravnen.%20i%20variant.Ischesl.UchPos.2012.pdf
http://biblioclub.ru/index.php?page=book&id=455165

7. Xunbep, A. B. InddepeHumanbHble ypaBHEHNS MaTeEMaTUYECKON (DU3NKMN N METOAbI NX
pelueHns [OnekTpoHHbIN pecypc): y4eb. nocobue / A. B. XKunbep, I'. 3. MyxameToBa, H. A.
CupgenbHukoBa; bawly. — Yda: PUL, Bawly, 2010. — OnekTpoH. Bepcus neu.
ny6nukaumn. — [loctyn BO3MOXeH Yyepesd DNeKTpoHHYo bubnuoTteky bawly. —
<URL:https://elib.bashedu.ru/dl/read/ZhiberDifUravnMetemFiziki.pdf>.

5.2. llepeuenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHUKALMOHHOM ceTH
«MHTEepHET»,HE0OXOAUMBIX [IJI1 OCBOCHHS 1M CHHUILIHHBI

AwbhpE

«DNEeKTPOHHBIN ynTanbHbIH 3am» (http://www.bashlib.ru/echitzal/).

Uz narenscto «Jlaup» (http://e.lanbook.com/) .

OBC «YHuBepcureTckas oudanoreka ommain» (http://www.biblioclub.ru/)/ .

BapnallMOHHOMY MCYHCIICHUIO

o N o o

http://yagola.professorjournal.ru/integral_equation - neKIMM MO HHTETPAIbHBIM YPaBHCHUSIM H

www.gpntb.ru/— T'ocynapcTBeHHas MyOaMyHas HAy9HO-TEXHUYECKask OMOIMOTEKA.
www.nlr.ru/ — Poccuiickasi HaMOHa bHAs OHOIHOTEKA.

WWW.NNS.ru/ — HaunoHanbHas 31eKTpOHHAsE OUOIHOTEKA.

WWW.rsl.ru/— Poccuiickas rocyapcTBeHHas OHOIHOTEKA.

6. MaTepI/IaJIbHO-TeXHI/I‘{eCKaH 6333, HeoOXoauMas JJist OCYyHIECTBJICHUSA 06p330B3T€J’[bHOF0
npouecca mo IMCuuIJInHe

I[J'IH MMPOBCACHUA JICKOHMOHHBIX MW ITPAKTHYCCKHUX 3aHATHH HCIIOJIB3YCTCA ay,I[I/ITOpHHﬁ (1)0H)I

(1)I/I3I/IKO'TCXHI/I‘IGCKOFO HHCTHUTYTA.

HaumenoBanue Bup 3ansaTuit HaumeHoBaHnue 000py10BaHus, IPOrPaMMHOIO
CHEeIUATU3UPOBAHHBIX obecrnievueHus
ayUTOPHiA, KAOUHETOB,
nmaboparopuit
1 2 3

Bonbmas ¢puzndgeckas
aynuropus 02

Jlekun

Jlocka, KOMIIBIOTEP, MYJIbTUMEAUNHBINA ITPOEKTOP,
JKpaH

[IporpammHoe oOecnieuenue:

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

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

yuebnasn ayoumopus 0ns
npoeedenusn 3aHAmuil

HpaKTI/I‘ICCKI/Ie 3aHATHA

Hocka, Men, cOOpHHMKH 3a7a4, KaJbKyJISITOp
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https://elib.bashedu.ru/dl/read/ZhiberDifUravnMetemFiziki.pdf
http://www.bashlib.ru/echitzal/
http://www.biblioclub.ru/)/
http://e.lanbook.com/
http://yagola.professorjournal.ru/integral_equation

CEMUNAPCKO20 MUnA:
aynuropun Ne 322 wimn Ne
324 wnu Ne 318 (pusmar

KOPITYC)

UnranbHBINH 3an Nel | CamocTosiTenbHas Hayunsii 1 yueOHbIH (QoHA, HaydHAS TEPUONWKA,

(rnaBHBIH KOpMyC, 1 ATAXK) pabota MK (momo6mox) - 3 wr, Wi-Fi moctym mns
MOOWIIFHBIX YCTPOWMCTB, HEOTPAHMYEHHBIA JTOCTYI K
OBC u B/I; xoau4ecTBO OCaTOUYHBIX MecT — /6.

Yuraneueiii 3an Ne2 (kopmyc | CamocTosiTeNnbHast Hayunblii 1 yueOHBIH (oHI, HaydHas MEPUOIUKA,

¢usmara, 2 3Tax) pabora Wi-Fi  moctym i MOOMIBHBIX — YCTPOWCTB,
HeorpannueHHbIN qoctyn k ObC u B/l; konnuectBo
nmocago4HbIx MecT — 50.

Uwuransaseiit 3am Ned (kopmyc | CamocTosiTensHas Hayunsiii 1 yueOHbIN (QoHA, HaydHAs MEPHUOANKA,

ounodaka, 4 aTaK) pabota HeorpanuueHHbIN noctyn kK ObC u BJl; konuuecTBo

mocago4HbIX mect — 60,
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Ipunoowcenue Ne 1

®I'BOY BO «BAIIKUPCKUN IT'OCYJIAPCTBEHHBI YHUBEPCUTET»
®U3UKO-TEXHUYECKWI HHCTUTYT

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

HI/ICHI/IHHI/IHBI Humezpanvuole ypasHeHusA 1 6apuUaAUUOHHOE UCHUCICHUE HA 5_CCMCCTp

Ounas
(dopma o0ydeHust
Bun pa6otsl Obnem
AUCHUILIHHBI

O6mast tpynoemkocts auctumuinabl (3ET / wacos) 2[72
Y4eOHBIX 4YacoB HAa  KOHTAaKTHYH  paboTy ¢

MIPETNO0/IaBaTeIICM: 36,2
JICKIIMHA 18
MPAKTUYECKUX/ CEeMHUHAPCKUX 18
71a00paTOPHBIX
Ipyrux (TpymnmnoBasi, MHIWBUIyadbHAs KOHCYIbTALMS U

WHBIC BUBI YICOHOW JEATEIHHOCTH, MPEIyCMATPUBAIOIIUE

paboty obyuaromuxcs ¢ npenojasarenem)(DOKP) 0,2
Y4eOHBIX YacoB HAa CaMOCTOATENBHYIO  paboTy

obyuatomuxcs (CP) 35,8
Y4eOHbIX 4acoB Ha ITOATOTOBKY K

sK3aMeHy/3aueTy/mudGepeHIupoOBaHHOMY 3a4ery

(Kontponp)
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®opma u3yueHus MaTepuanos: | OCHOBHas u
JIEKIUY, TPaKTHYECKUE 3aHATHA, | JOTOJIHUTEIbHAS 3ananus o | opma
CEMUHAPCKHE 3aHATHS, | TUTEPATYDA, CaMOCTOSATEIBHOM TEKYIIEro
o
Ne Tema u coziepKaHue nmabopaTopHEIE paboTEI, | peKoMeHIyeMast paboTe  CTYAEHTOB | KOHTPOJIS
II.II. CaMOCTOSITETIbHAS pabora u | crynenram (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 4 Beimonaenne
[TonsTHE HHTErPAIBbHOIO ypaBHEHUS. JIMHEHHbIE HHTETpAJIbHbIE OcH.1-2, nom. 5-8 ayJIUTOPHBIX U
1 ypaBHeHms. Kimaccudukarmms. 3agaua AGers. JIOMAIHUX
VYpasuenne ®pearonsbma Kak MpuMep HEKOPPEKTHO MOCTABICHHOM Pemenne 3aJJaHUH, OIIPOCHI
3anaun. Meton perynspuzanuu A.H. TuxoHosa JloMalHen Ha 3aHATUSX,
KOHTPOJBbHOM Nel.
VYpasuenust Bonbrepa 2-ro pona. Cessb ¢ quddepeHnuanbHbIMA 4 4 8 Brinonnenue
YPaBHEHUSMH. OcH.1-2, nomn. 5-8 Pemenue ayJIUTOPHBIX U
Merto mocneoBaTeNbHbIX TPUOIMIKEHHH, METO UTEPUPOBAHHBIX S/IEP JIOMaIIIHeH JIOMAIITHUX
2 | mis ypaBHenuii BonbTeppa u @pearonsma 2- ro poaa. KOHTpoibHOU Nel. |3amaHwii, OIPOCHI
VYpaBuenus OpenrosibMa ¢ BBIPOKACHHBIM A1poM. MeTo Ha 3aHATHUSAX,
onpenenureneit @penroiasma. PezonbBenra. Kontp Nel
Brionne HenpepbIBHBIE ONIEPATOPHL. 4 4 8 Brinonnenue
WnTterpansuele ypaBHeHHs DpeAroabmMa ¢ CHMMETPUYHBIMU SIAPAMHU. OcH.1-2, nom. 5-8 Pemenne ayJIUTOPHBIX U
3 CoOcTBeHHbIE 3HAUCHUST U COOCTBEHHBIE (DYHKIIMH U X CBOHCTBA. JIOMaIIHen JIOMAIIIHUX

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

3ala4i K MHTCTpaJIbHOMY YPABHCHUIO.

KOHTpOJbHOH Nel.

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

Mopayas 2. BappuannonHoe ucumcJjeHnme.
DJeMEHTHl  BapUAIlMOHHOTO HcuuciacHus. Bsemenue. [lpumepsr, | 4 4 8 Pemenue Brinonnenue
MIPUBOJISALINE K TOCTAHOBKE BapHallMOHHBIX 3a1a4. [ToHsTHe OcH.1-2, nom. 5-8 JloMarHei ayJIUTOPHBIX U
¢yHKIMOHANA. PaccTosiHrE MEXAY KPUBBIMH. KOHTPOJBbHOM Ne2 | momamrHux
[pupamenne pynkunonana. Bapuamus QyHKIHOHaNA. 3a/1aHuM, OIIPOCHI
Ha 3aHATUSX,
JIOMAILHSSA
KOHTpOJIbHAs
pabota Ne2.
Hambonpmree 3nauenmne ¢ynkmuonana. HeoOxomumele u mocratounsie | 4 4 7,8 |Ocu.1-2, mom. 5-8 Pemenne Brmonaenne
YCIIOBUS HAIMYHS SKCTPEMyMa. JloMarrHei ayJIUTOPHBIX U
Tunel BapualiMoHHBIX 3a71a4. BeIBo1 ypaBHEHUs Diinepa Aiis KOHTPOJbHON No2 | moMalrHux
MpocCTeiiel BapualiOHHON 3a1a4y € 3aKPEIJICHHBIMY I'PaHULIAMH. 3aJ]aHu#, ONIPOCHI
Ypasuenune OcTporpajackoro Ha 3aHATHUSAX,
KontponbHas
pabota 2,
Bcero gacoB: 18 18 35,8

Ipumeuyanue 1. B Tabnuny He BrimroueHo 0.2 waca @KP (rpynmoBasi, ”HANBHyaIbHAs KOHCYJIBTAIMS U MHBIE BH/IBI y4eOHOM JeSITETHHOCTH BO
BpeMs CeMeCTpa, Opa3yMeBaoIe KOHTAKTHYIO paboTy 00yUaroMXCsl ¢ IpenoiaBaTesiem).
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