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O0JacTh NpUMeHeHHus

®onn omneHouHbix cpeactB (POC) — sBusercs 00s3aTeTbHBIM TPUIIOKEHHEM K pabodeid
porpaMMe JTUCIMILIMHBI U 00eCIeunBacT MPOBEPKY OCBOCHHSI TUIAHUPYEMBIX pe3yIbTaToOB 00yueHUs
(KOMIIETEHIIM ¥ WX WHIUKATOPOB) TIOCPEICTBOM MEPONPHUSATHIA TEKyIIeH W MPOMEKYTOYHON
arrecTaluy 1o JTUCHUIIJINHE.

Heau n 3a1a4u GoHIA OLIEHOUYHBIX CPEICTB

Henpto @DonAa OIEHOYHBIX CPEACTB SBISETCS YCTAHOBJIIEHWE COOTBETCTBUS YPOBHS
MOJATOTOBKUA 00ydaromuxcsi TpeOoBaHUSAM (efepalbHOr0 TrOCyAapCTBEHHOTO 00pa30BaTeIbHOIO
CTaHJapTa.

JUis  pocTHKeHHsl TOCTaBleHHOM 1enu @OOHIOM OLICHOYHBIX CPEICTB MO AUCHUILIIMHE
pelIaroTcs ClAeAYIOIMNE 3a1auu:

— KOHTPOJIb M YIpaBJICHHE IMPOLIECCOM MPHOOpeTeHus OO0y4arolMMHCS 3HAHWM, YMEHUN U
HAaBBIKOB, MIPEAYCMOTPEHHBIX B paMKaX JaHHOUN JUCIUILIUHBI,

— KOHTPOJIb U OLIEHKA CTETNIeHH OCBOEHUSI KOMIIETCHIIUN, MPEAYCMOTPEHHBIX B paMKaxX JaHHOU
JUCLUTIITNHBI,

— obecriedeHre COOTBETCTBHS Pe3yabTaTOB OOyueHHUs 3adadam Oyayimied npodeccruoHalbHON
JEATETLHOCTH 4Yepe3 COBEPIICHCTBOBAHHME TPAJAUIIMOHHBIX M BHEIPEHUE MHHOBAIMOHHBIX METOJIOB
oOydeHus B 00pa3oBaTeNbHBII MpoliecC B paMKaxX JaHHOW JUCIUILTUHBIL.



1. Ilepedyenbs MUIaHHUpPYeMBIX pe3yJbTATOB OOy4YeHHUs] 1O JUCHUILINHE,

IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEeHUsI 00pa30BaTeIbHON MPOrpPaMMbI

1.1. B pesynomame oceoenusn OII 6axkanaspuama ooyuarouuiica 00J15ceH 061a0emsv cieoyrouumu

pe3ynvmamamu 00yuenus no OUCyuUnIune:

Koo komnemenyui

Haumenoeanue komnemenyuu

Koo u naumenosanue unouxamopa
00CmMUIICEeHUA KOMNEMEeHYUU

YKE-1

Crroco0eH UCIIOIb30BaTh 3HAHUS
€CTECTBEHHOHAYYHBIX
JUCIUIIIINH, HpI/IMeHSITb MCETOAbI
MaTeMaTH4YeCcKOro aHajiu3a u
MO/JICJIMPOBAHUS, TECOPETUYCCKOTO
U 9KCIIEPUMEHTAILHOTO
HUCCICO0OBAHUS B ITIOCTABJICHHBIX
3a/1ayax

3-YKE-1 3HaTh: OCHOBHEIC 3aKOHEI
€CTECTBCHHOHAYYHBIX JUCIUILINH,
METO/Ibl MATEMATHYCCKOTO aHaInu3a U
MOJICJIMPOBAHUS, TEOPETUUECKOTO U
IKCIIEPUMEHTAILHOTO HCCIICIOBAHUS
V-YKE-1 YMeTh: HCIIOJIB30BaTh
MaTeMaTUYECKHE METO/IbI B TEXHUYECKHUX
MPUIOKEHUSAX, PACCYUTHIBATH OCHOBHBIC
YHCIIOBBIC XapAaKTEPUCTHKU CITy4alHBIX
BEJIMYMH, peliaTh OCHOBHBIC 3a/1a4
MaTEeMAaTHYECKOM CTaTUCTUKH; PEIIaTh
TUIIOBBIE PACUETHBIC 3aa4H

B-YKE-1 BaaneTs: MeTogamMu
MaTEMaTHYECKOr0 aHaJIn3a U
MOJICTTUPOBAHUS; METOJJAMH PEIIICHHUS
3a/1a4y aHAJIM3a U pacueTa XapaKTePUCTUK
(hM3HYECKUX CHCTEM, OCHOBHBIMHU
npuemMamMu 00pabOTKH
AKCTIICPUMEHTAIIbHBIX JIAHHBIX, METOJaMHU
paboThI ¢ MPUKIIATHBIMUA TPOTPAMMHBIMH
IPOAYKTaMU

OIIK -1

CriocoOeH HCIIOJB30BaTh 0a30BLIE
3HAHUA eCTeCTBeHHOHay‘IHBIX
JUCHHUIUIMH B MPpo(heCCHOHATBHOM
JICSITEJIbHOCTH, TMPHUMEHITH METOJIbI
MaTeEMaTHYECKOTO aHajan3a H
MOJICJIMPOBAHMS, TEOPETUUYECKOIO H
IKCTIEPUMEHTATILHOTO UCCIICIOBAHHUS

3-OIIK-1 3HaTh: 0a30BBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUILINH,
OCHOBHBIE MaTeMaTHUEeCKUE 3aKOHEI;
OCHOBHBIE (PH3UUYECKHE SIBICHHUS,
MPOIECCH, 3aKOHBI U TPAHUIIBI UX
MMPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX
XAMHYECKHUX 3aKOHOB U SIBJIEHUM;
METOIbI MATEMATHYSCKOTO
MOJIEJIMPOBAHUS, TEOPETUUYECKOTO U
AKCTIEPUMEHTAIIBHOTO UCCIEAOBAHUS
V-OIIK-1 YMmeTh: BEISIBIATH
€CTECTBEHHOHAYYHYIO CYIITHOCTh
npo6JieM, BO3HUKAIOIIUX B X0O/I€
npodeCCUOHATBHON IeATETHHOCTH,
MIPUBJIEKATH JIJIS1 UX PEIICHUS
COOTBETCTBYIOIIUH (hU3HUKO-
MaTeMaTUYECKU anmnapar

B-OIIK-1 Bmagers: MaTeMaTHUYECKUM
amnmapaToM ISl pa3paboTKu Mojiesei
MPOIIECCOB U SIBJICHUH, pEelIeHUS
MPaKTUYECKHUX 3a/1a4 TPo(ecCHOHATbHON
IEeITEIbHOCTH; HaBBIKAMU
HCIIOJIB30BaHUS OCHOBHBIX
001IepU3NIECKUX 3aKOHOB U IPUHIIUIIOB

1.2. Dmanwt ghopmuposanus komnemenyuii 6 npoyecce océoenun OIl 6axanaspuama

COOTHECEHHBIX C




KOMMOHEHTBI KOMIIETEHIIMH, Kak WpaBWIO, (DOPMHUPYIOTCS TPU HMIYYEHUH HECKOJIbKHX
JTUCIUIUIMH, a TaKK€ B HEMAJIOM CTENEHHM B Mpoliecce mpoxoxiaeHus npaktuk, HMAP u Bo Bpems
CaMOCTOSITeNIbHON paboThl oOyuatomierocs. Bemmonnenue u 3amuta BKP sBnstorcs Bunom yueOHON
JeSITeITbHOCTH, KOTOPBIH 3aBepIacT mporecc (GopMUpOBaHHSI KOMIETCHITUH.

Oranbl GOpMUPOBAHUS KOMIICTCHIIUU B TIPOIIECCE OCBOCHHUSI TUCITUTUTHHEI:

- Ha4YaJdbHBIi 3Tall — HAa 3TOM dTarne (QOPMHUPYIOTCS 3HAHHEBBIE M HHCTPYMCHTAIBHBIC OCHOBBI
KOMIIETCHIIMH, OCBaWBalOTCSI OCHOBHBIC Karteropuu, (opmupyroTcs O6a3oBbie ymeHUs. CTyneHT
BOCIIPOU3BOMT TEPMHUHBI, ()AKThI, METObI, IIOHSATHSI, IPHHIIUIIBI U IPABUIIA; PEIIAcT YYeOHbIC 3aaun
o oOpasiy;

- OCHOBHOM »Tam — 3HAHWS, YMEHUS, HaBBIKH, oOecreuyuBaroniyue (HOPMHUPOBAHHE KOMIICTCHIIUH,
3HAYUTEIBHO BO3PACTalOT, HO CIe HE JOCTHTalOT HMTOTOBBIX 3HAaYeHHMU. Ha 3TOM 3Tame cTymeHT
OCBAWBACT aHAJIUTHYECKHUE JACUCTBHS C MPEIMETHBIMH 3HAHUSAMH I10 JUCIUIUIMHE, CIOCO0eH
CaMOCTOSITENILHO pelllaTh y4eOHBIC 3a/laud, BHOCS KOPPEKTUBBI B AITOPUTM JCUCTBUM, OCYIIECTBIISSA
KOPPEKIIHIO B X0J1¢ pPa0OTHI, IEPEHOCUT 3HAHUS U YMEHUS HA HOBBIC YCIIOBUS;

- 3aBepIIAIOIIMIA 3Tall — HA 3TOM 3Tale CTYASHT JOCTUTAaeT UTOTOBBIX IMOKAa3aTesied 10 3asBICHHOM
KOMIIETCHIINH, TO €CTh OCBaWBaeT BECh HEOOXOAUMBII 00BhEM 3HAHUH, OBIIAJICBACT BCEMH YMEHUSMU U
HaBbIKaMU B c(epe 3asBiieHHONW KoMmmeTeHIuu. OH crnocoOeH HUCMOJb30BaTh ATH 3HAHUS, YMCHUS,
HABBIKYU TIPU PEIICHUU 33124 TIOBBIIIICHHON CIIO)KHOCTH M B HECTaHIAPTHBIX YCIIOBHUSX.

Oranbl  (OPMHPOBAHUS KOMIICTCHIIMA B XOJE OCBOCHUS JUCIMIUIMHBI OTPaXKAarOTCS B
tematndeckom miane (cm. PIT/T).

1.3. Ca3b Mexkay (popMupyeMbIMH KOMIIETEHIUAME M GOpMaMU KOHTPOJISI MX OCBOEHUS

Ne n/m KonTpoaupyemsie pa3aeanl NuaukaTop 10CcTHKEHUS HaumenoBanue
(TeMbI) TUCHHUIIIMHBI KOMIIETCHIINH OLICHOYHOI'0 CPeCTBa
TeKylleH 1
NPOMEKYTOYHOH
arrecTanuu

Tekymas arrecranus, 3 ceMmecTp
1. VYpaBHeHus 1 nopsiaka. 3-YKE-1; Y-YKE-1; B-YKE-1

3-OI1K-1; Y-OIIK-1; B-OIIK-1 KP1

2. YpaBHEHUS BBICIIMX CTENEHEH. 3-VKE-1; V-YKE-1; B-YKE-1
CucreMbl. Y CTOWYHBOCTB. 3-OIlK-1; ¥-OIIK-1; B-OIIK-1 KP 2

3. HNHTerpanbHble ypaBHEHUS 3-YKE-1; V-YKE-1; B-YKE-1

3-OlIK-1; Y-OIIK-1; B-OIIK-1

IIpome:xxyTouHas arrecranus, 3-i ceMecTp
OK3aMeH 3-YKE-1; Y-YKE-1; B-YKE-1 [9k3aMeHalMOHHBIN
3-OIIK-1; Y-OIIK-1; B-OIIK-1 |guger




2. Onucanmne nmoka3aresieil ¥ KpUTepUueB OLEHUBAHUS KOMIIETEHIIUI HA PAa3JIMYHBIX 3Tanax ux popMUpoBaHMs, ONIMCAHNE IIKAJ OIleHUBAHUS
KoneunsiMu pe3yiibTaTaM OCBOCHHUA MPOrpaMMbl JUCHUILIMHBI SABJIAIOTCSA C(l)OpMI/IpOBaHHBIG KOTHUTUBHBIC OCCKPUIITOPBI «3HATB», «KYMCTbH)»,

«BIAJIETh», PACIIMCAHHBIE TIO OTACIbHBIM KOMIETCHLIUAM, KOTOpbIe MpuBeaeHbl B 1.1.1. @opmMupoBanue 3TUX IECKPUITOPOB MPOUCXOAUT B IpoOIecce

M3yUYeHUS TUCIMILIMHEI I10 3TaraM B paMKax pa3JIMYyHOro BU/Ia y4eOHBIX 3aHATHIA U CAMOCTOSITEIbHOIN paboTHI.
Brigensitores Tpu ypoBHS ¢(hOPMUPOBAHHOCTH KOMITIETEHIIMN Ha Ka)KJIOM 3Tale: NOPOroBbIN, MPOABUHYTHIA U BHICOKU.

YpoBHu CopaepxaresibHOe OcHoOBHbBIE IPU3HAKHU BblJeJICHUS] YPOBHA BPC, ECTS/MaTudanabHas
onucaHue YPOBHA % LIKAJ1a I OLEeHKH
OCBOEHHs | IK3aMeHa/3auyeTa
Boicokmii TBopueckas AeITENbHOCTh | Bruoyaem nHudxcecmosawuil ypogeHts.
Bce 6uovi komnemenyutl CTyneHT JeMOHCTpHUPYET CBOOOHOE 00Ia1anme
cpopmuposanvl Ha 8bICOKOM KOMIIETEHIUSIMU, CIIOCOOEH IPUMEHUTh UX B A/
YPOBHE 6 COOMEEMCMBUU C HECTAaHAAPTHBIX CUTYAIHUSX: TTOKA3bIBACT 90-100 Ormao/
yenamu u 3a0a4amu YMEHHUE CaMOCTOSITEIbHO IPUHUMATh PELICHUE, 3auTero
OUCYUNTUHDBL pemarp mpobiemMy/3aady TEOPETUIECKOTO M
HPUKIIAJHOTO XapaKkTepa Ha OCHOBE U3YYEHHBIX
METOJIOB, PUEMOB, TEXHOJIOTUI
IIponBuHyTHIN [IpumeneHne 3HaHMW U | Bruouaem Hudcecmosuwjull ypogeHb.
Bce 6uowi komnemenyuti yMeHu#i B Oonee mupokux | CTYZEHT MOXET J0Ka3aTh BIIAJICHHUE B/
cpopmuposanvl na KOHTEKCTaX  Y4eOHOH ¥ | KOMIETEHIUSIMH: JEMOHCTPUPYET CIIOCOOHOCTD 85-89 OueHb X0poIo/
NPOOBUHYMOM YPOBHE & npodeccuoHanbHOM coOMpaTh, CUCTEMaTH3UPOBATh, aHATTM3UPOBATH 3a4TeHo
coomeemcmeuu ¢ yeasimMu u | JIeSTeIbHOCTH, HEXEJIW IO | U IPaMOTHO MCHOJIb30BaTh MH(OPMAIUIO U3
3a0a4amu OUCYUNTIUHbBL oOpasiy, OoibIIeil moieil | caMOCTOSTENHHO HAMIEHHBIX TEOPETUICCKUX
CaMOCTOSITENIbHOCTH U | HCTOYHHMKOB U WJUTIOCTPUPOBATH UMHU C/
WHUIHATHBBI TEOPETUYECKHE TTOJIOKESHHS WA 00OCHOBBIBATh 70-84 Xopormo/
NPaKTUKY IPUMEHEHHS. 3a4TeHO
IToporoBwlii PenponykruBHast CryneHt JIEMOHCTPHPYET BIIQJICHHC 65-69 D/Y noBnerBopuTenbHO/
Bce 6uowi komnemenyuti JeSITeTHHOCTD KOMIIETEHIIMSIMA B CTaHIAPTHBIX CHTYalUsX: 3a4teHo
cghopmuposansvl Ha NOPo208oOM u3JaraeT B Ipejaeax 3aaad Kypca TeOpeTUYeCKH
yposHe U TIPAKTHYECKU KOHTPOIUPYEMBIN MaTepHal. 60-64 E/Mlocpencraenno
/3auTeHo
Hwuxe noporosoro OTcyTcTBHE MPU3HAKOB IIOPOTOBOTO YPOBHS: KOMIETEHIIUH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyneHT He B COCTOSIHUHM TPOJIEMOHCTPUPOBATh 00IaJaHNe KOMITETCHIIUSIMH B Heszaureno

CTAHJAPTHBIX CUTYyalludX.




OrneHnBaHUE PE3yNbTaTOB OOYYEHHUsI CTYICHTOB MO JUCIUIUIMHE OCYIIECTBISETCS MO PETIaMEHTY
TEKYILEro KOHTPOJISI U MPOMEXKYTOYHOM aTTECTALIUH.

Kpurepuu oneHnBaHusi KOMIETEHIUNA HAa KaXK10M 3Tare U3y4yeHus TUCLMIUIMHBI IS KaXXI0ro BUIa
OLIEHOYHOTO cpeacTBa U npuBoAsTcs B 1. 4 @OC. Mtorosslii ypoBeHb cPOPMUPOBAHHOCTH KOMITETEHINH
MPU M3YYEHUU JUCUUIUTMHBI ompenensercs no tadnune. [Ipu 3ToMm cienyer moHUMaTh, YTO TpaHULA
MEXIY YPOBHSAMHU JJisi KOHKPETHBIX pe3yJlbTaTOB OCBOCHMSI 00pa3oBaTEeNIbHON MPOrpaMMblI MOXKET
CMENIaThCsl.

YpoBeHb chopMUPOBAHHOCTH Texkyuuii KOHTPOJIb IIpomeskyTouHas1 aTTeCTALMS
KOMIIETeHIH U
BbICOKH BbICOKMH
BBICOKUI NnPOOBUHYMbLU 8bICOKUU
BbICOKULL NPOOBUHYMbLLL
nopo2osylii 6bICOKUU
BbICOKULL NnOPO20BbILL
MIPOJIBUHYTHII NMPOJABUHYTHIN NPOABHHYTHII
NnpOOBUHYMbLUL NnOpO208bIl
Nnopo2oawlil NPOOBUHYMbLI
IIOPOTrOBBIN NOPOrOBbIN IOPOrOBbIN
HHSKE TTOPOTOBOTO TMOPOroOBbIN HHKe TOPOroBOro
HHKe IOPOrOBOr0 -

3. Meroauyeckne MaTepHaJibl, ONpeAesiomMe MPOUeAyPbl OLEHUBAHUSI 3HAHMIN, YMeHMId,
HABBIKOB M (MJIM) ONBITA 1eATeIbHOCTH, XapPaAKTEePU3YIOIIMX 3TaNbl (JOPMUPOBAHUA KOMIIETEHIUH

— UWrorosas arrecranus MO JIUCUUIUIMHE SIBJISETCS MHTErPajbHBIM II0Ka3aTeleM KayecTBa
TEOPETUYECKUX U TMPAKTUYECKUX 3HAHUM M HABBIKOB OOYYAIOIIMXCS IO AMCLUUIUIMHE H
CKJIa/IbIBAETCSI U3 OLIEHOK, MOJIYYEHHBIX B X0J1€ TEKYILEH 1 IPOMEKYTOUHON aTTECTALUU.

— Texymas arrecranusi B CEMECTpe MPOBOJUTCS C LEIbI0 OOECIEYEHHs] CBOEBPEMEHHOMU
oOpaTHOW CBSI3U, JUISI KOPPEKUIUH OOyuYeHHs, aKTUBU3ALMM CaMOCTOATENbHON paboTh
o0ydJaronmxcsi.

— IlpomexyrouHass aTrectauus MpelHa3HayeHa Uil OOBEKTUBHOTO TOATBEPKACHUS U
OLIEHUBAHMs JIOCTUTHYTBIX pE3YylbTaTOB OOYyYEHHUS TIOCIE 3aBEpIICHUS U3yYEHUS
JTUCIUIIAHBI.

— Texymas arrecranus ocyIlecTBIsSETCs J1Ba pa3a B CEMECTp:

o koHTponbHas Touka Ne 1 (KT Ne 1) — BeicTaBnsieTcss B JEKTPOHHYIO BEJOMOCTh HE
no3jHee 8 Henmenw y4yeOHOro ceMmectpa. Bkitoyaer B ceOsi OLIEHKY MEpONpUATHIN
TEKYIEro KOHTPOJS ayJUTOPHOM M CaMOCTOSTEeNbHOW paboThl oOyyaromerocs o
pasnenam/TeMaM y4eOHOU TUCHUILIIMHEI ¢ 1 o 8 Hexenmo yueOHoro cemecTpa.

o koHTpoibHas Touka Ne 2 (KT Ne 2) — BreicTaBnsieTcss B JEKTPOHHYIO BEJOMOCTh HE
no3aHee 16 Hemenu ydyeOHOro cemecrtpa. BritouaeT B ce0si OLIEHKY MepONpuUATU
TEKYyILIEro KOHTPOJS ayAMTOPHOW M CaMOCTOSITEIbHON pPabOThl OOydarolerocs Io
pasnenam/TeMaM y4eOHOU TUCIUILIIMHEL ¢ 9 o 16 Henmemnto yueOHOTO cemecTpa.

— PesynbraTel Tekyiied M NPOMEXKYTOYHOM aTTeCTallMM MOJBOASTCA MO IIKaje OallIbHO-
PEUTHHIOBOM CUCTEMBI.

JTan peiiTHHIoBOii cucTeMbl / Henens Bama
OueHovHoe cpeacTBO Y — Maxcrmy™™
Texyimasi atrecTanus 1-16 36 - 60% ot 60
MaKCHMyMa
KonTpoJibHas Touka Ne 1 7-8 18 (60% ot 30) 30
KP1 8 18 30
KonTpoJabHasi Touka Ne 2 15-16 18 (60% ot 30) 30




KP2 16 18 30
IIpoMe:kyTOUHAsI aTTECTALUS - 24 — (60% 40) 40
DK3aMeH -

OKk3amenayuonnwlil Ounem - 24 40
HUTOI'O no nucuuminHe 60 100

* - MuHuManpHOE KOJIMYECTBO OalyIoB 3a OLIEHOYHOE CPEICTBO — 3TO KOJMYECTBO OaijioB, HaOpaHHOE
00y4aromuMCsl, IPU KOTOPOM OLIEHOYHOE CPEICTBO 3aCUUTHIBACTCS, B IPOTUBHOM CIIy4ae 00y4arOIIUHCs
JOJDKEH JIMKBUIMPOBATh IOSBUBLIYIOCS — AKaJEeMHUYECKYI0 3aJ0/DKEHHOCTh [0 TeKylled WM
MPOMEKXYTOUHOW arrecTannud. MHHMMaNIbHOE KOJWUYECTBO OajioB 3a TEKYIIyI0 aTTEeCTalHio, B T.U.
OT/EJIbHOE OLICHOYHOE CPEJICTBO B €€ COCTaBe, U IPOMEKYTOUHYIO arTecTauuto cocrasisger 60% ot
COOTBETCTBYIOLINX MaKCUMAaJIbHBIX OAJIOB.

4. TunoBsle KOHTPOJIbHBIC 3alaHUA MJH HHBIC MaTepHualbl, HCOﬁXO}]HMbIe AJIdd OICHKH 3HaHHﬁ,
yMeHHﬁ, HAaBbIKOB
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porpaMmma

Juciuninnna JuddepenunanbHbie H HHTEerpajdbHble ypaBHeHnus / Differential and

Integral Equations

3K3AMEHAIIMOHHBIN BUJIET Ne 01

1. Bompoc nis npoBepku ypoBHsi oOyduennoctu 3HATH
3aoaua Kowwu. Teopembl cyuwpecmeosanus u eOUHCMEEHHOCU

2. Bompoc nnst mposepku ypoBHsi o0yueHHoctd 3HATDH
IIpeobpa3zyiime credyrouiee unmezpanvroe ypasHenue Boromeppa 6 ougpepenyuanvroe

ypaeueHue u pewiume.
X

u(x) =2e*-1+ f u(t)dt
0

3. Bompoc ans npoBepku ypoBHs ooydenHoct YMETD
Pewums ypasnenue @peoconvma

u(x) =x+ Af(xzt —xt?) - u(t)dt
0

4. Bomnpoc miisa npoBepku ypoBHsa o0yuenHoctn YMETD

Haiioume pe3onveenmy unmezpanvhoeo ypasnenus Ppedzonvma,

y(x) = 1 j K (x, ©)y(©)dt + f ()
0

ecnu K(x,t) = e** u svipasume pewenue uepes pezonveenmy

CocraButens A.B. Bypobun

(moanuce)

3aBenyromuii kadeapoit/

HaYaJIbHUK OTACIICHUS JI.C. Camoxun
(moanuce)
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KpuTtepun n mkajna oneHUBaHUs

Ouenka Kpurepun oneHkn

OTJIINYHO CTylIeHT NOJIKEH:

36-40 - IPOAEMOHCTPHUPOBATH TITYOOKOE U IPOYHOE YCBOCHHE 3HAHUI
IPOrpPaMMHOT0 MaTepHaa;
- CYEPIIBIBAIOIIIE, TOCIIE0BATEILHO, TPAMOTHO M JIOTHUECKH CTPOHHO
U3JI0KUTH TEOPETHUUECKUN MaTepua,
- IPaBUIILHO (POPMYIIMPOBATH ONPEICIICHHS,;
- IPOJIEMOHCTPUPOBATH YMEHUS CAMOCTOSITENIbHOM paboThI €
JIUTEPaTypou;
- YMETb CJIeNIaTh BBIBOJIBI 110 U3JIaraéMoMy MaTepuaiy.

Xopouio CTyneHT JOoKeH:

30-35 - MPOJAEMOHCTPUPOBATH JOCTATOYHO MOJIHOE 3HAHKUE MPOTPAMMHOTO
Marepuaa;
- IPOJIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETUUECKUX MTOHSITHIA;
JIOCTaTOYHO MOCIIEI0BATEILHO, TPAMOTHO M JIOTHYECKH CTPOITHO
u3Narath MaTepua;
- IPOAEMOHCTPHUPOBATH YMEHHE OPUEHTUPOBATHCS B JIUTEPATYPE;
- YMETb CIeNaTh JOCTATOUHO 0OOCHOBAaHHBIE BBIBOIBI [0 M3JIaraeMOMY
MaTepHany.

Y 10BNETBOPUTEIBHO CTyneHT JOMKeH:

24-29 - IPOJIEMOHCTPUPOBATH O0IIIee 3HAHUE N3YIaeMOT0 MaTepraa;
- IOKa3aTh 00IIee BiIaJieHNE MOHATHITHBIM annapaToM JUCIUILINHBL,
- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOH H3IIaraeMoro
BOIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIYEMYIO IPOTPaMMO yueOHYIO
JUTEPaTypy.

HeynosnerBoputensHo | CTyAeHT I€MOHCTPUPYET:

23 1 MeHbIIIe

- HE3HAHUE 3HAYNUTEIBbHOM YaCcTU IPOrpaMMHOI0 MaTepHraa;

- HE BJIaJICHNE MTOHATUIHBIM annaparoM JUCHHUTLINHBI;

- CYILIIECTBEHHBIE OLIMOKU IPU U3JI0KEHUH YUeOHOTO MaTepuana;
- HEyMEHHE CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOU
U3J1araeMoro BOIpoca;

- HEYMEHHE JIe1aTh BBIBOJIBI 110 M3J1araéMOMY MaTepHaly.




MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUS POCCUMCKON ®EJEPAIIUU

DPENEPAJIBHOE TOCYAJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEX/JEHWE BBICIHETO OBPA3OBAHUS
«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

UHCTHUTYT OBIIENA TPO®ECCUOHAJIBHOM MMOATIOTOBKH
Kadeapa Bbicuieil MaTeMaTHKH

Hamnpasnenue 14.03.01 «SInepHasi JHepreTuKa U TeMJI0QPU3NKa

OopasosarenbHas  Nuclear Technologies

porpaMma

Hucrumina JMuddepenunanbHbie U HHTEerpajdbHble ypaBHenus / Differential and

Integral Equations
BOIIPOCHI K DK3AMEHY

1. OcnoBHbIe onpenenenus. Bunasl quddepeHnmnaibHbX ypaBHEHUH.

2. 3axoH HproToHa 0 HarpeBaHUM U oxJaxaeHNH. Bropoii 3akoH Hetorona. PannoakTuBHEIA pacna.

3. Jlunamuka nomyssiiun. ManbTy3uaHcKas MOJIe b pocTa. MoJienb JIOTHCTHIECKOTO POCTa.

4. T'eomerpuyeckass MHTepHperauus AudepeHlnaIbHOr0 ypaBHEHHs MepBoro mnopsanaka. IIpumepsr
MIOCTPOEHHUS 110JI HanpasiieHui. CTalliOHapHbIE PEICHHUS.

5. VYpaBHeHUS C pa3fesAIOIIMMUCS MEepEeMEHHbIMU. MeTos pelieHHsl YpaBHEHUH ¢ pa3/iessroluMuUcs
IIEPEMEHHBIMH.

6. OnHOpOAHbIE ypaBHEHMS MEPBOTO MOPsIKa. MeTo bl PeLIeHNs OJTHOPOJHBIX YPaBHEHUH.

7. YpaBHeHus B NOJHBIX tuddepennanax. MHTerpupyromuii MHOXXUTEb.

8. Jlunelinble ypaBHEHUS | mopsika.

9. Vpasuenus bepaysmm.

10. YpaBuenwus Pukkaru.

11. 3apaya Komu. Teopems! cyiiecTBOBaHNS U €AMHCTBEHHOCTH.

12. JluneiiHple  ypaBHEHMS BBICIIMX MNOpsAAKOB. OJHOPOAHBIE ypaBHEHUS C  IMOCTOSHHBIMU
kodpuurentTamu. OCHOBHbIE CBOMCTBA pEHICHWH  JHMHEHHBIX  OJHOPOIHBIX  YpaBHEHHIA.
®dyH1aMeHTaIbHBIN HA0Op peIIeHu.

13. HeoqHOpoaHbIe YpaBHEHUS BBICHIMX MOPSAKOB € MOCTOSIHHBIMH Ko3( duienTamu. MeTo | Bapuaiiu
MIOCTOSIHHBIX. MeTo/1 HeonpeeleHHBIX KO3 PUIIMEHTOB.

14. Cuctembl ypaBHEHMI MEpBOro MOpSAKAa C MOCTOSHHBIMU KodpduimeHtamu. OCHOBHBIE CBOMICTBa
pelIeHU I JTMHENHBIX OJTHOPOJHBIX CHCTEM.

15. HeonHopoaHble CUCTEMBI C MOCTOSIHHBIMH Kod(pduiueHTamMu. MeToJ BapHallud MPOU3BOJIBHBIX
MOCTOSIHHBIX M METO/] HEOTpeIeICHHBIX K03()PULIMEHTOB.

16. YcroituuBocth. MccienoBaHne YCTOMYMBOCTH TOJIOXKEHHMS pPAaBHOBECHS 4epe3 JIMHEeapH3aluio.
da30Bble MOPTPETHI CUCTEM 2X2 € MOCTOSIHHBIMU Kod(duuueHtamu ((Goxyc, LEHTp, Ceio, y3el,
BBIPOXK/IEHHBIN y3€I).

17. Knaccugukanus TMHEHHBIX HHTETPAJIbHBIX YPaBHEHHM.
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18. VpaBuenuss ®pearonbma BTOPOrOo pofa € BBIPOXKIECHHBIMH sapaMu. CoOCTBEHHBIE (QYHKUUU U
XxapakTepucTuueckue unciaa. OQHOpOoaHbIE U HEOJHOPOAHbIE YpaBHEHUsI DpenronpMa. AnbTepHaTUBa
®penrosnbma. MitepupoBaHHBIE s11pa U PE30JILBEHTA.

19. Ypasuenus Bombsreppa. IIpeobpasoBanue ypaBaenus Bombreppa B OJ1Y. MrepupoBanHbie siapa u

PE30JIbBCHTA.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUTEeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs

«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

MHCTHUTYT OBIIENA MTPO®ECCUOHAJIBHOM MOATOTOBKH

Kadeapa Bbicuieil MaTeMaTHKH

Hamnpasnenue 14.03.01 «SInepHasi JHepreTuKa U TemJI0QPU3NKa

OopasosarenbrHas  Nuclear Technologies

nporpamma

Hucrumina JMuddepenunanbHbie U HHTEerpajdbHble ypaBHenus / Differential and

Integral Equations

KomiuiekT 3agaHuid 1711 KOHTPOJIbHOM padoThl Ne 1

Tema ypaBHEHUsI IEPBOTO MOPSIIKA

BapuanTt 1
1. xdx— ydy = yx*dy — xy*dx.

2

2. 2y=Y 4+8).8
G

3. y—y/x=x%, y@)=0.

4. 2(y'+y)=xy*, y(0)=2.

5. (3x°y+2y+3)dx+ (x* +2x+3y?)dy =0.

6. Y dy = (xdy + ydz) /1 + 2.

Bapmuanr 2
1. 1+ y2dx+4x2ydy =0.
L X + xy—3y2
> X2 — 4xy '

12



=

o1

3. y'+ycosx= %sin 2x, y(0)=0.

&

3(xy'+y)=y’Inx, y(1)=3.

o xy+1
X2 X
.y +y)dx+ (xy+1)dy =0

5. L dx dy =0.

(o)}

Bapuant 3

2xdx — ydy = yx*dy — xy *dx.
(X+y)dx—xdy=0

' y 2
— =X, 1)=1.
3. er2X <y

. 2(y'+xy)=(1+x)e™y* y(0)=2.

(Zx—l—lzjdx—(Zy—l)dy =0.
5 X X

6. Y(Y>+Ddx+x(y>—x+1)dy=0
Bapuanr 4

Xydx + (x +2)dy =0

2

ay =L 41045
X X

Xy +y=2x°

C Y —-y=xy?, y(0)=L1.

. (x2—4xy—2y2)dx+(y2—4xy—2x2)dy:0.
ydx—xdy=2x3-tan§dx

Bapuanr 5

1. y(4d+e")dy—e*dx=0.

2. Xy =24X°+ Yy +y.

13



3. Xy' —3y=x°
4. 2(xy'+y)=xy*, y(1)=2
5. 2(3xy” +2x°)dx +3(2x°y +y*)dy =0.

6. yidx+ (e*—y)dy =0

KpI/ITepl/ll/l H IIKaJIa OICHUBaHUA

OuneHka Kpurepum ouenkn

OTinyHO CTyneHT AOKEH MPaBWIbHO PEUINTh MUHUMYM 5 3ajad.

¢ 27 o 30 GamoB

Xopoio CTyneHT AOKEH MPaBWIbHO PEIINTh MUHUMYM 4 3aJ1auu.

¢ 21 1o 26 Gayos

Y 10BNETBOPUTEIBHO CTyneHT AOKEH PelInTh MPaBUIBLHO TPH 33/1a4 U, BO3MOXKHO,

¢ 17 no 20 6amnos

cenath HerpyOble OIMOKHU €1le B OJIHOM 3a/1aue.

HeynosnersopurensHo
¢ 0 no 18 6asutoB

CryaeHT pemui npaBuiIbHO MEHbIIIE 3 3a/1aY;

Kaxxnas 3agada orieHUBaeTCs B 5 0asIoB.

14



MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BBICHIETO OBPA3OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1oHayIbHBIV McciIeoBaTe IbCKI AnepHbI yHuBepcuTeT « MUIDV»

(VIATD HUSTY MU®U)

MHCTHUTYT OBIIENA MTPO®ECCUOHAJIBHOM MMOATIOTOBKH
Kadeapa Bbicuieil MaTeMaTHKH

Hamnpasnenue 14.03.01 «SInepHasi JHepreTuKa U TemJI0QPU3NKa

OopasosarenbrHas  Nuclear Technologies

nporpamma

Hucrumina Juddepenunanbubie M UHTerpaabHbie ypaBHeHus / Differential and

Integral Equations

KoMmniekT 3agaHuii 1Jisi KOHTPOJIbHOM padoThl Ne2

Tema: YpaBHenus Beicinx creneneid. CUCTEMBbL. Y CTOMYMBOCTD

Bapuanr 1

1. PemmwuTh ypaBHEHHE y"—y"—4y'+4y = (7-6x)e”.
2. Pemmts cuctemy

& =y+tgit—1,

y=—x+tgl.

3. MHccnenoBats ycroitunBocTh mojoxenus: pasuoBecus (0,0), knaccupuuupoBaTb U HapUCOBAaTh
(azoBbIil mopTperT.

{ T =3z — 2y,
iy = 4y — 6.

4. Pemith cuctemy

0 1 1
r=Ax, A=]11 0 1
2 2 1
Bapuanr 2
1 ' R
1. Pemuth ypaBHEHHE y +y — 2y = dwe”
XxX=2x+Yy

2. Pemmmtsb cucremy {

y=—x+4y—e¢et
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4. HccnenoBath ycToWYMBOCTH mosoxenus paBHoBecus (0,0), kmaccuduuupoBaTh ¥ HApHCOBATH
(ba3oBBIi OPTpET.
{ X= x+y

y=—2x+3y
5. Pemmuts cucremy

i =di—y—z,

i=x—y+2z
(:J'L]_ :21 .-}l.-_J:Ji:j:g]

Bapuanr 3
1. Pemuts ypaBHEHHE Yy —y" -4y +4y =x* +1.
2. Pemutsh cucremy
{ X =2x—4y
y=x—3y+t?

3. UccnenoBath ycToiunBocTh nojoxenus pasHosecus (0,0), kmaccupuuupoBarh U HAPUCOBATH
(ba30BEIii TOPTpET.

{x=2y—3x
y=x—4y

4. Pemmuth cucremy
r=2x4+2z—y,
¥ =+ 2z,
f=y—2r—z
(A =1, Ag.g = +).

Bapuanr 4

1. Pemuth ypaBHEHUE
y' — 3y + 2y = xcosx.
2. Pemuth cucremy
& =y+tglt—1,
y=—x+tgt.

3. HccnenoBare ycroitunBocTh monoxenus: papHosecust (0,0), kmaccupuumpoBath 1 HAPUCOBATH
(azoBbIil mopTperT.
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=3z — 2y,
y = 4y — bx.
4. Pemutsb cucremy
T=3r—y+ =z,
y=x+y+z,

z=4dx—-y+4z
(M1 =1, A =2, A3 =5)

KpnTepun H IIKaJIa OICHUBaHUA

OuneHka Kpurepum ouenkn

OT1iinyHO CTyneHT A0KEH PaBWIbHO PELINTh MUHUMYM 3 3a7jaui, U MOXKET
¢ 27 no 30 GasyuioB OBITH C/IeTIaTh HETPYyOble OIMOKHU B 4YETBEPTOM 3aj1aue.

Xoporio CTyneHT AOHKEH MPaBWIBHO PEIINTh MUHUMYM 2 3a71a4d, U MOXKET
¢ 21 o 26 Gamos OBITh C/IeTIaTh HETPYyObIe OMMOKHU B TPEThEH 3a1aue.

Y 10BIETBOPUTEIIHHO CTyneHT JO/DKEH PElInTh MPABUIILHO JBE 3aIa4H.
¢ 17 no 20 6amnos

HeynosnerBopurenbHo | CTYACHT pelini MpaBUIILHO MEHbIIE 2 3a71ay;
¢ 0 1o 18 6amnos

3amaun 1 u 3 oreHUBarOTCA B 7 OAJUIOB, 3a1a4u 2 U 4 OlleHUBAIOTCA B 8 0a/IOB
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