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O0J1acTh NpMEHeHHU

@®onp oueHouyHsix cpeactB (POC) — sBusercs 00g3aTEIbHBIM MPHIOKEHHEM K paboueit
porpamMme JUCIUILIMHBI U 00eCIIeunBaeT MPOBEPKY OCBOEHUS TUIAHUPYEMBIX PE3yJIbTaTOB 00yUeHUS
(koMHIeTeHUMH M HMX WHJIMKATOPOB) IOCPEJACTBOM MEPONPUATHN TEKYIIEW U MPOMEKYTOUYHOU
aTTecTalluy N0 JUCLUILIMHE.

Iesu u 3aga4u GoOHIA OLIEHOYHBIX CPEACTB

Hempto @oHAAa OLEHOYHBIX CPEACTB SBISACTCS YCTAaHOBJICHHE COOTBETCTBHUS yPOBHSA
MOJArOTOBKM OOy4aromuxcsi TpeboBaHUAM (enepaibHOr0 TOCYIapCTBEHHOrO0 00pa30BaTeIbHOTO
CTaHJapTa.

I[JI?I JOCTHIXKCHUA ITIOCTaBJIICHHOM neian q)OHZIOM OLOCHOYHBIX CpPCACTB [0 AWCHUILIMHE
pemaroTCs CIeIyIONUe 3a1a9u:

— KOHTpOJIb M YIpPAaBJIEHHE MPOIECCOM MPHUOOPETeHUs OOYJaIOUIUMUCS 3HAHWH, YMEHUH H
HAaBBIKOB, IMPEAYCMOTPCHHBIX B paMKax I[aHHOﬁ JUCHUIIIINHEI,

— KOHTPOJIb U OLICHKA CTCIICHU OCBOCHUA KOMHGTGHHHﬁ, NpeaAyCMOTPCHHLIX B paMKax HaHHOﬁ
JUCILIUIIIINHBI,

— obecrie4yeHre COOTBETCTBUS Pe3yJabTaTOB OOyueHHUs 3afadaM Oynayiued npogeccuoHaIbHON
ACATCIIBHOCTH 4Y€pPE3 COBCPIICHCTBOBAHWEC TPAAUIMOHHBIX W BHCAPCHHUE HHHOBAIMOHHBIX METOJO0OB
00y4eHHs B 00pa30BaTEeIbHBIN MPOIIECC B PAMKaX TaHHOW JUCITUTIIIUHBI.



1. Ilepeyens mnmIaHUpPYEeMBIX pe3yJbTATOB OO0y4YeHHUs] 10 JAUCHHUIVINHE,

IJIAHUPYEMBIMHU pE3yJdbTaTaMHU OCBOCHUSA 06pa30BaTeJILHOI7l MporpaMmmbl

1.1. B pe3yrvmame oceoenusa OII baxanaspuama obyuarowuiica 00714cen 061a0emsy C1e0yrouiumMu

pe3ynvmamamu 00y4eHus no OUCHUNIUHE:

Koo komnemenuuii

Haumenoeanue Komnemenuuu

K00 u naumenoeanue unouxamopa
00CHUIICCHUS KOMREMEeHYUU

VYKE-1

CriocoOeH UCII0IB30BaTh 3HAHUS
CCTGCTBGHHOHay‘-IHI)IX
JAUCIHUIIINH, HpI/IMeHﬂTI) METOObI
MaTeMaTHYECKOro aHaIn3a u
MOJICTUPOBAHHUSI, TECOPETUICCKOTO
nu 3KCHCpI/IMeHTaJ'IBHOl"O
HCCIICAOBAHHUA B ITIOCTABJICHHBIX
3a1a4ax

3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JTUCIMILINH,
METO bl MATEMATHYCCKOTO aHaIN3a U
MOJIEJIMPOBAHUS, TEOPETUUECKOTO U
HKCIIEPUMEHTAIILHOTO UCCIIE0BaHUS
V-VKE-1 YMmeTh: HCITONTB30BaTh
MaTEMaTUYECKHE METOAbLI B TEXHUYECKUX
MIPUJIOKEHHUSX, PACCUNTHIBATH OCHOBHBIC
YUCJIOBBIE XapPAKTEPUCTHKHU CIydalHbIX
BEJIMYUH, pelllaTh OCHOBHBIC 33/1a41
MaTeMaTUYeCKOW CTaTUCTUKH; PeIlaTh
TUTIOBBIC PACUETHHIE 3a/Ia4

B-VYKE-1 Bimagers: MeTogaMu
MaTEeMaTUYEeCKOro aHaJIn3a 1
MOJICTMPOBAHUS, METOJJTAMHU PEIICHUSI
3a/1a4y aHAJIM3a U pacueTa XapaKTePUCTUK
(U3UYECKUX CUCTEM, OCHOBHBIMU
npueMaMu 00paboTKH
AKCIIEPUMEHTAJIbHBIX IAaHHBIX, METOIaMHU
paboTHI C MPHUKIAJTHBIMU TPOTPAMMHBIMHU
MIPOTYKTaMHU

OIIK -1

CriocobeH  MCIIOIB30BaTh 0a30BBIC
3HAHUS €CTECTBEHHOHAYYHBIX
JUCLMIUIMH B IPOGECCHOHAIBHOM
JEITCIbHOCTH, IPUMEHSITh METO/IbI
MaTeEMaTHIECKOI0 aHaIm3a 51
MOJEIUPOBAHHS, TCOPETHUYECKOIO H
9KCIIEPUMEHTAIBHOIO HCCIICIOBAHMS

3-OI1K-1 3HaTh: 6a30BEIE 3aKOHLI
€CTECTBCHHOHAYYHBIX TUCIHILINH,
OCHOBHBIE MAaTEMaTHYECKHE 3aKOHBI;
OCHOBHBIC (PU3UUYECKHE SIBJICHUS,
MIPOIIECCHI, 3aKOHBI U TPAHUIIBI UX
MIPUMEHHUMOCTH; CYIITHOCTh OCHOBHBIX
XHMHUYECKHUX 3aKOHOB U SBJICHHIA;
METOJbl MATEMATHYECKOTO
MOJCIIMPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAIBHOTO MCCIICOBAHUS
V-OIIK-1 YMeTh: BEISBIATH
€CTECTBEHHOHAYYHYIO CYIIIHOCTh
po06JieM, BOZHUKAIOIIUX B XOJIE
poeCCUOHAIBHON NEATEIHBHOCTH,
MIPUBJIEKATD JIJISl UX PEIICHUS
COOTBETCTBYIOLIUI (PU3HKO-
MaTeMaTHYeCKU anmapar

B-OIIK-1 BrnaneTb: MaTeMaTHYECKUM
anmapartoMm IS pa3paboTKU MoJienei
MIPOLIECCOB U SIBICHUM, perIeHus
MPAKTHYECKUX 33/1a4 MpodeccHoHanbHOMI
IEeITEIbHOCTH,; HaBBIKAMU
HCIOJIb30BaHUA OCHOBHBIX
o01e(hu3nIeCKUX 3aKOHOB U TPUHIIUIIOB

1.2. dmanwt hopmuposanus komnemenyuii 6 npoyecce oceoenus OIl 6axkanaspuama

COOTHECCHHBIX C




KoMnoHeHTbl KOMIETEeHIWH, Kak NpaBWio, (GOPMUPYIOTCS TpPU M3IYYCHUH HECKOJIBKUX
JUCUUILINH, a TaKKe€ B HEMAJIOM CTEIEHW B Ipolecce NnpoxoxzacHus npaktuk, HUP u Bo Bpems
CaMOCTOSITENIBHON paboThl oOydaromierocs. BeimonHenue u 3amura BKP sBnsitorcs Bumom yueOHOU
JeATeIbHOCTH, KOTOPBINA 3aBepIaeT npouecc GopMupoBaHHUs KOMIETSHIUH.

Otanbl GOPMHUPOBAHUS KOMIIETCHIIMU B TIPOLIECCE OCBOCHUS TUCIIUITIIMHBI
- HavaJbHBIA 3Tam — Ha 3TOM 3Tane (OPMUPYIOTCS 3HAHMEBbIE M HHCTPYMEHTAJIBHBIE OCHOBBI
KOMIETCHIMH, OCBAaMBAIOTCS OCHOBHBIE KaTeropuu, (GopMHpYIOTCS 0azoBble ymeHus. CTyneHT
BOCIIPOU3BOJUT TEPMHUHBI, (DAaKThI, METOIbI, HOHSATHS, IPHHIUIIBI U IPABUIIA; PEIIACT YIeOHbIE 3a0a4un
o oOpasiy;

- OCHOBHOIl »Tanm — 3HAHWS, YMEHHUs, HaBBIKH, OoOecreunBaronre (OopMHpPOBaHHUE KOMIIETCHIIHH,
3HAQYUTEJIBHO BO3PACTalOT, HO €UI€ HE JOCTUIalT MTOrOBBIX 3HadYeHMW. Ha 3TOM artame cryneHTt
OCBaWBAaeT AaHAJIUTHYECKUE JCUCTBHUS C MPEIMETHBIMU 3HAaHUSMU IO JUCLMIUIMHE, CIIOCOOEH
CaMOCTOSITENIBHO pelllaTh y4yeOHbIE 3aJlaul, BHOCS KOPPEKTUBBI B aJTOPUTM JIEHCTBHI, OCYILECTBIISSA
KOPPEKIIMIO B X0/1€ pabOThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIOBUS;

- 3aBepIIAILIMHA dTall — HA ATOM 3Talle CTYAEHT JOCTUraeT UTOTOBBIX NOKA3aTesed IO 3asBICHHOMN
KOMIIETEHIIMH, TO €CTh OCBANBAET BECh HEOOXOAUMBII 00BEM 3HAHUI, OBJIa/IEBAET BCEMHU YMEHUSIMHU U
HaBbIKaMU B cdepe 3asBICHHOM KoMmreTeHIMH. OH CHOCOOEH MCIOJIb30BaTh 3THU 3HAHUS, YMEHUS,
HAaBBIKH IPH PELICHUH 3a/1a4 TOBBIIIEHHOM CJI0KHOCTH U B HECTAHJAPTHBIX YCIOBUSX.

Ortanbl  (OPMHUPOBAHUS KOMIETEHIMHA B XOJI€ OCBOEHHUS AMCHUIUIMHBI OTPAXKaloTcs B
TemarudeckoM miane (cMm. PITJT).

1.3. CBs13b Mexky popMupyeMbIMU KOMIIETEHIUSAMH ¥ (OPMAMHU KOHTPOJISI HX OCBOEHUS

Ne n/m KouTpoaupyemble pa3aesibl HuaukaTop 10CTHKEHUS HanMeHoBanue
(TeMBbI) AU CUMTIIMHBI KOMIIETeHII U OLIEHOYHOI0 CpecTBA
TeKyuiel u
NMPOMEKYTOYHOM
aTTecTaluu

Texkyuiasi arrecranus, 3 cemecTp
1. VYpaBuenus 1 nopska. 3-VKE-1; V-YKE-1; B-YKE-1

3-0OIIK-1; Y-OIIK-1; B-OIIK-1 KP 1

2. YpaBHEHUSI BBICHIUX CTEIICHEH. 3-YKE-1; Y-YKE-1; B-YKE-1
Cucrembl. YCTONUUBOCTS. 3-OIlK-1; V-OIIK-1; B-OIIK-1 KP 2

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

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

ITpoMe:kyTOUHAsI aTTeCcTaNUsA, 3-ii ceMecTp
DK3aMeH 3-YKE-1; V-VKE-1; B-YKE-1 |9k3amMeHaniuOHHbIII
3-OIlK-1; Y-OIIK-1; B-OIIK-1 |guJier




2. Onucanne nNokasaresjeidl ¥ KpUTEPUeB OLCHUBAHNMS KOMIIETEHIMH HA PA3JIMYHBIX 3Tanax ux ¢popMupoBaHus, ONUCAHME IIKAJT OLleHUBAHUS
KoHeunbIMu pe3ynbpTaTaMi OCBOCHHS MPOTPAMMBI TUCIHIUIHHBI SBISIOTCS C(HOPMHPOBAHHBIE KOTHUTHUBHBIC JECKPHIITOPHI «3HATHY, «YMETHY,

«BIIAJIETHY», PACIIUCAHHBIE N0 OTACIbHBIM KOMIIETEHLUSM, KOTOpbIE IpHBeAeHbl B 1.1.1. @opmMupoBaHue 3THUX JECKPUIITOPOB MPOUCXOAUT B IpoOIEcCe

M3yUYEHHsI TUCIUILIMHBI 110 3TaraM B paMKax pa3jIMyHOro BUAA y4eOHBIX 3aHITHNA U CAMOCTOSITEIIHLHOM pabOTHI.
Boiaensitorcs Tpu ypoBHS ¢(hOPMHUPOBAHHOCTH KOMIIETEHIIMN Ha Ka)KJIOM dTalle: OPOroBbIi, IPOJIBUHYTHIN U BBICOKUH.

YpoBHHU CoaepikaresibHOe OcHOBHBIEC IPU3HAKHU BbIJAEJICHUS YPOBHS BPC, ECTS/MIatnéannbuas
onucaHue ypoBHA % HIKAJIA /151 OHEeHKHU
OCBOEHMs | IK3aMeHa/3aveTa
Boicoxkuii TBopueckas 1eATeNbHOCTb | Bruouaem Hudxcecmosujuil ypogeHb.
Bce suovr komnemenyuti CryzneHT AeMOHCTpHUpYeET CBOOOHOE 00IaiaHue
cpopmuposarvl Ha 8bICOKOM KOMIIETSHITUSIMHE, CIIOCOOEH MPUMEHUTH UX B A
Ypo8He 8 COOMBEmMCmeul ¢ HECTaHJAPTHBIX CUTYAIHAX: TTOKa3bIBAET 90-100 Ottt/
yensamu u 3a0a4amu YMEHHUE CaMOCTOSITEITFHO IPUHIMATh PEIICHUE, 3auTeno
OUCYUNTIUHDBL pemiate npodieMy/3agady TEOPETUYECKOTO MK
NPUKIIAJHOTO XapaKTepa Ha OCHOBE MU3Y4YEHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTUI
IIpoaBuHYTHII [IpumeHnenne 3HaHWW W | Brarouaem Hudcecmosawjull ypogeHs.
Bce 6uovt komnemenyuii ymeHuil B Oojyiee mupokux | CTyAEHT MOXET J0Ka3aTh BIIaJIcHUE B/
cpopmuposansl Ha KOHTEKCTaX Y4eOHOM U | KOMIETEHUUSIMH: JEMOHCTPUPYET CIIOCOOHOCTD 85-89 OueHpb XOpoIIo/
NPOOBUHYMOM YPOBHE 8 npogeccuoHaIbHON co0upaTh, CUCTEMaTU3UPOBATh, aHAJTM3UPOBATh 3a4TeHo
coomeemcmeuu ¢ yersamu u | JIeSTeIbHOCTH, HEXEIH IO | M IPAMOTHO MCHOJIb30BATh HHPOPMALIUIO U3
3a0auamu OUCYUNIUHbl oOpasiy, Oousblueid mosell | caMOCTOSITENbHO HalZICHHBIX TEOPETHUECKUX
CaMOCTOSTEIIBHOCTH U | HCTOYHHUKOB U WJUIIOCTPUPOBATh UIMU C/
UHHUIIMATUBBI TEOPETUYECKHE MOJIOKEHUS WIIK 000CHOBBIBATh 70-84 Xoporo/
NPaKTUKY IPUMEHEHHS. 3a4YTeHo
IToporoBwrii PenponykrtuBHas Crynent JEMOHCTPUPYET BJIaJiCHUE 65-69 D/Y noBaeTBopHTEIBHO/
Bce 6uovt komnemenyuii JeSITeIbHOCTD KOMIIETEHIIUSIMM B CTaHJAPTHBIX CHUTYaIUsX: 3a4yTeHo
cpopmuposanvl Ha NOPO20BOM u3jaraer B Impezenax 3ajgad Kypca TeOpEeTHYECKH
ypogHe U MPAKTHYECKU KOHTPOJIHUPYEMbII MaTepual. 60-64 E/Tlocpencraettio
/3auTeHo
Hwuke noporosoro OTcyrcTBHE MPU3HAKOB MOPOTOBOIO YPOBHS: KOMIIETEHIIMH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/

CTy,I[eHT HC B COCTOAHUU MMPOACMOHCTPUPOBATH O6HaI[aHI/Ie KOMIICTCHIIUAMUA B

CTAHJAAPTHBIX CUTYyallUAX.

Hezauteno




OrneHuBaHuE pe3yabTaTOB OOYYEHUS CTYICHTOB IO JAUCHUIUIMNHE OCYIIECTBIIAETCS 1O PErJIaMEHTY
TEKYILEro KOHTPOJIS U IPOMEKYTOUHOM aTTECTALUH.

Kputepun oneHMBaHUS KOMIETEHLIUN HA KaX/I0M 3Talle U3y4eHUs JUCLMILIMHBI Ul KaXI0TO BUAA
OILIEHOYHOTO cpezcTBa U npuBoasaTes B 1. 4 @®OC. UTorosslil ypoBeHb CHOPMUPOBAHHOCTH KOMIETEHIIUU
IpU WU3YYEHUH AUCHUIUIUHBI ompenensercss no tabmuue. [Ipu 3TOM crenyer moHUMAarh, YTO TpaHUIA
MEXJly YPOBHSMH Ui KOHKPETHBIX pPE3yIbTaTOB OCBOCHHS 0O0pa3oBaTEIbHON MNPOTpaMMbI MOXKET
CMeIaThCs.

YpoBeHb chpopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpome:xxyTouHas arrecTanus
KOMIIeTeHIIUH
BbICOKHI1 BbICOKHI
BBICOKUI NPOOBUHYMbLLL 8bICOKULL
BbICOKUU NPOOBUHYMbLLL
nopo2oebiil BbICOKUU
BbICOKUU nopo2oe8wiil
MIPOABUHYTHIN NMPOJABUHYTHIN NPOABMHYTHII
NPOOBUHYMbLLL nopo2oe8wiil
nopo2o6wlil NPOOBUHYMbLLL
IIOPOTOBBII TOPOTrOBbIH MOPOroOBbIi
HECKE IIOPOTOBOLO IOPOrOBbIN HHIKe IIOPOroBOro
HHKE TIOPOroBoOro -

3. MeTroanyeckue MaTepHajbl, ONpeesiiOIIMEe TNPoOUEeAyPhl ONEHWBAHWS 3HAHMIL, YMEHMIi,
HABBIKOB M (MJIM) ONBITA JeATEIbHOCTH, XapaKTEePHU3YIOIIHUX 3TANbl (POPMHUPOBAHUS KOMIIETCHIM I

— UWroroBas arrtecranus MO AWCUUIUIMHE SIBISETCS HMHTETPAJIbHBIM IIOKa3aTelieM KadecTBa
TEOPETUYECKMX U MPAKTUUYECKHX 3HAHWUW M HABBIKOB OOYYAIOIIMXCS MO AUCUUIUIMHE H
CKJIa/IbIBA€TCs U3 OLIEHOK, MOJYYEHHBIX B XOJI€ TEKYIIEH U MPOMEXYTOUHOMN aTTeCTallUu.

— Texymas arrecranuss B CEMECTpe MIPOBOAMUTCA C II€NIbI0 00ECleYeHUs] CBOEBPEMEHHOMU
0o0paTHOW CBsI3W, IS KOPPEKIMH OOyYeHHUs, AaKTUBH3AIUU CAMOCTOSITEIBHOW pabOTHI
00ydJaronuxcs.

— IlpomexyTrouHasi aTrecrauus MpelHa3HayeHa [UIsi OOBEKTUBHOTO TMOATBEPKACHUA U
OLICHUBAHMSI JIOCTUTHYTBIX pE3YyJlbTaTOB OOy4YEHHUS TIOCJI€ 3aBEpLICHUS H3Y4YECHHUS
JUCIUIUIAHBIL.

— Texymas arrecranus OCyIIECTBISETCS IBa pa3a B CEMECT:

o koHTposasHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcss B 3JIGKTPOHHYIO BEAOMOCTH HE
no3aHee 8 Hemenu ydeOHOTO ceMecTpa. Bkiiodaer B ce0si OICHKY MEpONpUATHN
TEKYILEr0 KOHTPOJISI ayAUTOPHOM M CaMOCTOSITENbHOM paboThl 0Oydaromierocs o
pazzenam/TemMam yueOHOM AUCHHUIUIMHGI ¢ 1 o 8 Hefento yueOHOro ceMecTpa.

o koHTposabHas Touka Ne 2 (KT Ne 2) — BoicTaBisieTcss B 3JEKTPOHHYIO BEJOMOCTh HE
no3anee 16 Hemenu yueOHOro cemectpa. Biitouaer B ce0si OLIEHKY MEpPONPHUSITHIA
TEKYILEr0 KOHTPOJISI ayAUTOPHOW M CaMOCTOSITEIbHOM pPabOThl OOydaromierocs Imo
pazzenam/TemMam y4eOHON AUCHUILUIHHBI ¢ 9 o 16 Henento ydeOHOro cemecTpa.

— PesynbraTel Tekyllell W NPOMEXKYTOYHOW aTTeCTallMd TOJBOMAATCA IO MIKaje OaulbHO-
PEUTHUHIOBOM CUCTEMBI.

JTan peTHHIOBO cHCTeMBI / Henens bau
OuenovHoe cpeacTBO Munmym™ Y e———
Texymasi arTecTanus 1-16 36 - 60% ot 60
MaKCHMyMa
KonTpoubHas Touka Ne 1 7-8 18 (60% ot 30) 30
KPI 8 18 30
KonTpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30




KP2 16 18 30
IIpomexxyTouHas aTTeCTAIUS - 24 — (60% 40) 40
DK3aMeH -

OK3ameHayuoHHbL Ounem - 24 40
HUTOI'O no qucunjinHe 60 100

* - MuUHMMaJIbHOE KOJIMYECTBO OaIOB 32 OIEHOYHOE CPEJCTBO — 3TO KOJHWYECTBO OasioB, HaOpaHHOE
oOyJaromumcsi, Ipd KOTOPOM OLIEHOYHOE CPEACTBO 3aCUMTHIBACTCS, B IPOTHBHOM CITydae 00yJarouIuiics
JOJI?KECH JIMKBUJUPOBATH MOABUBIIYIOCA AKaJICMHUYCCKYIO 3a10JIX)KEHHOCTH 110 TGKYIIICf/'I NN
MIPOMEXKYTOYHON arrecTari. MHHHMAIbHOE KOJMYECTBO OA/UIOB 3a TEKYIIYIO aTTEeCTalldio, B T.d.
OT/IENIbHOE OIIEHOYHOE CPEJICTBO B €€ COCTaBe, U MPOMEXKYTOUHYIO aTTecTaiuio coctaBisier 60% ot
COOTBCTCTBYHOIIMX MAKCUMAJIbHBIX OaJUIOB.

4. Tunosble KOHTPOJIbHBIC 3alaHUA UJIH HHBIC MaTEpHaJbl, H606XOIll/lele AJIsi OICHKH 3HaHHﬁ,
yMeHHﬁ, HAaBbIKOB
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Jucrunnuna JAuddepennuanbublie 1 uHTErpaiabHbie ypaBuenus / Differential and

Integral Equations

3K3AMEHAIIMOHHBIN BUJIET Ne 01

1. Bompoc s mpoBepku ypoBHst o0yuennoctu 3HATD
3aoaua Kowu. Teopembl cywecmeosanus u eOUHCmMEEeHHOCMU

2. Bompoc nis npoBepku ypoBHs o0yueHHoctr 3HATDH
IIpeobpa3zyiime credyrouee unmeepanvHoe ypasuenue Bonomeppa 6 oupgepenyuanvroe

ypasHeHue u pewiume.
X

ulx) =2e* -1+ J. u(t)dt

0
3. Bomnpoc nnsa nposepku ypoBHs o0ydeHHOCTH YMETD

Pewums ypasnenue @peoconvma

ulx) =x+ Af(xzt —xt?) - u(t)dt

4. Bompoc miisg npoBepku ypoBHs ooydeHHoctrn YMETD

Hartioume pezonveenmy unmezpanvroeo ypasnenus @peozonvma,

(&) =2 f K(x, 0)y(@©)de + F(x)

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

CocraButenb A.B. Bypo6un

(moamuce)

3aBenyrommii kadeapoii/

HadaJIbHUK OTACIICHUS J.C. Camoxun
(moamuce)
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Kpurtepuu u mkajaa oueHuBaHUA

Ounenka Kputepuu onenku

OtiinyHO CTyneHT H0KEH:

36-40 - IPOJIEMOHCTPUPOBATH TTTyOOKOE M MTPOYHOE YCBOCHHUE 3HAHUI
IPOTPaAaMMHOTO MaTepuaa;
- HCYEPIBIBAIOIIIE, TIOCIIEJOBATEIBHO, TPAMOTHO U JIOTHYECKU CTPOHHO
HU3JI0OKUTH TeOpeTI/I‘ICCKI/Iﬁ Marcpual;
- IPaBWIBLHO (POPMYIIMPOBATH OIIPEICIICHHS,
- MPOJICMOHCTPUPOBATH YMEHUS CAMOCTOSITEIILHON PabOTHI C
JUTEPATYPOU;
- YMETh CJIENIaTh BBIBOJBI I10 M3JIATAEMOMY MaTEpUaIy.

Xoporo CTyneHT H0KEeH:

30-35 - IIPOJICMOHCTPUPOBATH JOCTATOYHO MOJHOE 3HAHUE TTPOTPAMMHOTO
MaTepHuana;
- IPOJIEMOHCTPUPOBATH 3HAHWE OCHOBHBIX TEOPETUUECKHUX MTOHITHU;
JOCTAaTOYHO TTOCIIEA0BATENHHO, TPAMOTHO M JIOTHYECKH CTPOHHO
W3JaraTh MaTepua;
- IPOJAEMOHCTPUPOBATE YMEHNE OPUEHTUPOBATHCSA B JIUTEPATYPE;
- YMETh CJIeNaTh JJOCTATOYHO 0OOCHOBAHHBIEC BBIBOIBI TI0 U3JIaracMOMY
MaTepHaiy.

Y 10BIETBOPUTEIBHO CTyneHT nomKeH:

24-29 - IPOJIEMOHCTPUPOBATH 00IIIee 3HAHNE U3ydaeMOT0 MaTepuraa;
- II0Kas3aThb 061_[{66 BJIAJICHHUEC HOHATHHHBIM armaparoM JUCHUIIIIWHEL,
- YMETb CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYpOIl H31araeMoro
BOIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIYEMYIO MTPOrpaMMoi yueOHYI0
JUTEpaTypy.

HeynosnerBoputenbHo | CTyA€HT AEMOHCTPUPYET:

23 1 MeHbIIIE

- He3HaHHE 3HAYUTENIbHON YacTH MpOrpaMMHOI0 MaTepuraia;

- HE BJIaJICHHUE MOHATUIHBIM alapaToM JUCLUILIUHBL

- CYILIECTBEHHbIE OMIMOKH MPH U3JI0KEHUH Y4eOHOr0 MaTepuara;
- HEyMEHHE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOit
U3J1araeMoro BOIPOCa;

- HEYMEHHeE JIeJIaTh BBIBOJBI 110 U3JIaraéMoOMy MaTepuaity.




MHUHUCTEPCTBO HAYKHU U BBICIIETO OFPA3BOBAHUSA POCCUNCKOW ®EJIEPALIUN
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/JEHUE BBICUIEIO OBPA3OBAHUSA

«HaumoHanpbHBIU UCCIENOBATENBCKUN AAECPHBIU yHUBEpCUTET « MU DU »

OOHMHCKMU MHCTUTYT aTOMHOM IHEPIEeTUKN ~
dpwman derepasbHOrO rocyJapCTBEHHOTO aBTOHOMHOT'O 00pa3oBaTe/IbHOIO YUPEX/IeHIS BBICIIIEro 00pa3oBaHs
«Ha1monaJibHBIV MCCIIeq0BaTeIbCKUI SaepHb YHuBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

HHCTUTYT OBIIEN MTPOP®PECCUOHAJIBHOM MTOATOTOBKHA
Kadenpa Bpicieis MaTeMaTHKH

Hamnpasnenne 14.03.01 «SlnepHasi JHepreTUuKa M TemJIo(pU3NKa)

OopasoBarenbhHas  Nuclear Technologies

porpaMmma

Jucrunnuna JAuddepennuanbublie 1 uHTErpaiabHbie ypaBuenus / Differential and

Integral Equations

BOITPOCHI K OK3AMEHY

OcHoBHbIe onpenenenns. Buasl nuddepeHnnanbHpIX ypaBHEHUH.
3akoH HproTOHA O HarpeBaHuu U oxJIaxkaeHuu. Bropoii 3akoH HeroToHa. PagroakTuBHbIN pacna.
JnHamuka nonyasauuu. ManbTy3uaHckast MOJenb pocta. Moielb IOTUCTUYECKOTO PocTa.

Hwbdpe

I'eomerpuueckas uHTeprpertanust auddepeHInaTbHOTO YpaBHEHHsI MepBoro mnopsaka. [Ipumepsr
MOCTPOEHUS MOJIsl HanpaBiieHui. CTallMOHApHbBIE PEIICHUS.
VYpaBHEeHHs C pa3AeSAIOMIMMUCS MepeMeHHbIMU. METOl pellleHusT YpaBHEHUH C pa3felstoluMucs

o

[IEPEMEHHBIMH.

OnHOpoIHBIE YPAaBHEHUS IIEPBOTO NMOPAIKa. MeToAbl pelieHus: OAHOPOAHBIX YpaBHEHHH.

VYpaBHeHUs B OJIHBIX JuddepeHnnanax. MHTerpupyonmi MHOKNTENb.

JIuneitnple ypaBHeHUs | nopsiaka.

YpaBHenus bepuyiuu.

10. YpaBuenus Pukkaru.

11. 3agaua Komu. Teopemsl cyliecTBOBaHUS U €AMHCTBEHHOCTH.

12. Jluneiinple  ypaBHEHHs BBICHIMX HOpAAKOB. OJHOPOIHBIE YPAaBHEHUS C  I[OCTOSHHBIMU
kodpduuuentamu. OCHOBHbIE CBOWCTBA pPEUICHUH JIMHEHHBIX OJHOPOJHBIX  YpaBHEHHIA.
dyHaMeHTaIbHBINA HA00P pereHui.

13. HeoqHOpoAHBIE YpaBHEHHSI BBICHIMX HOPSIKOB € MOCTOSHHBIMU KO3 duunentaMmu. Meroa Bapuanuu
MOCTOSIHHBIX. MeTO/1 HeoNpeAeIeHHBIX KO3()(DUIIMEHTOB.

14. CucteMbl ypaBHEHHMH MEpPBOTO MOPSJIKA C MOCTOSAHHBIMU Koddduuuentamu. OCHOBHBIE CBOMCTBa
peleHn TMHEHHBIX OJTHOPOIHBIX CUCTEM.

15. HeoqHOpOAHBIE CUCTEMBI C TOCTOSHHBIMH Ko3(hduIHreHTamMu. MeToa BapHalluu MPOU3BOJBHBIX
MOCTOSIHHBIX M METOJ] HEOTIPEICICHHBIX K03 (PUIIMEHTOB.

16. YcroituuBocth. HccnenoBaHue YCTOWYMBOCTH TOJIOKEHHMSI PABHOBECHsI 4Yepe3 JIMHEeapU3alHIio.
da3oBble MOPTPETHI CUCTEM 2X2 C MOCTOSIHHBIMU Ko3(duumentamu (¢pokyc, LEHTp, Ceano, y3el,
BBIPOJKJICHHBIN y3€I).

17. Knaccudukariyst TMHEHHBIX HHTEIPAILHBIX YPaBHEHHMH.

10



18. VpaBuenuss ®penaronbMa BTOPOTO poja € BBIPOXKAECHHBIMU siapamu. CoOcTBeHHBIE (YHKIUH U
xapakrepuctuueckue yuciaa. OQHOpoIHbIE U HEOTHOPOAHbIE YpaBHeHU Dpearonbma. AbTepHaTHBA
®penronbma. MtepupoBaHHbIE sApa U PE30JILBEHTA.

19. VpaBuenust Bonbreppa. [IpeoOpasoBanue ypaBuenus Bombteppa B O/Y. UtepupoBanHble sapa u
PE30JIbBEHTA.

11



MHUHUCTEPCTBO HAYKHU U BBICIIETO OFPA3BOBAHUSA POCCUNCKOW ®EJIEPALIUN
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/JEHUE BBICUIEIO OBPA3OBAHUSA

«HaumoHanpbHBIU UCCIENOBATENBCKHUN AAEPHBIU yHUBepCcUuTeT « MUDU»

OOHMHCKMII MHCTUTYT aTOMHOV 3HEePreTUKN ~

drwman degepabHOTO rocyJapCTBEHHOTO aBTOHOMHOT'O 006pa30BaTeTbHOrO YIpeX/IeHs BEICITIero 00pa3oBaHys

«Ha1monaJibHBIV MCCIIeq0BaTeIbCKUI SaepHb YHuBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

HHCTUTYT OBIIEN MPOP®PECCUOHAJIBHOM MTOATI OTOBKHA

Kadenpa Boicieit MaTeMaTHKH

Hamnpasnenne 14.03.01 «SlnepHasi JHepreTUKa M TemJIo(pU3NKa)

OopasoBarenbhas  Nuclear Technologies

nporpaMmma

Juciunnuxa JAuddepennuanbublie u uHTErpaiabubie ypapuenus / Differential and

Integral Equations

KomiutekT 3a1aHui 1JI KOHTPOJILHOM padoThl Ne 1

Tema ypaBHEHHs IEPBOTO MOPSAIKA

Bapuant 1

1. xdx—ydy = yx*dy — xy*dx.

2

2. 2y'=L 488
x2 X

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 ydy = (xdy + ydz)\/1 + 3.

Bapmuanr 2
1. {1+ yzdx+4x2ydy =0.
L x? + Xy —3y2
& X2 —4xy '

12



=

o1

w

Yy + yCOSX = %sin 2x, y(0)=0.

>

3(xy'+y)=y’Inx, y(1)=3.

o xy+1
X’ X
. y(x+y)dx+ (xy+ 1dy =0

5. L dx dy =0.

»

Bapuanr 3
2xdx — ydy = yx*dy — xy*dx.
(X+ y)dx —xdy =0

r Y 2
— =X, 1)=1.
3. y+2X <y

. 2(y'+xy)=(1+x)e™y?, y(0)=2.

[2x—1—lzjdx—(2y—ljdy =0.
5. X X

6. V(Y2 +D)dx+x(y2—x+1)dy=0
Bapuanr 4

Xydx+(x+2)dy =0

2
ay =L 410215
X X

Xy'+y = 2x°

C Y -y=xy, y(0)=1.

- (% —4xy—2y?)dx+(y? —4xy —2x*)dy =O.
ydx — xdy = 2x* - tan> dx

Bapuanr 5

1. y(4+e*)dy—e*dx =0.

2. Xy'=2\/X*+y’ +y.

13



xy' —3y =X’

3,

4 2(xy'+y)=xy*, y(1)=2.

5, 2(3xy2 + 2x3)dx+3(2x2y+ yz)dy =0.
6. ydx + (e* —y)dy =0

Kpurtepuu u mkajaa oueHuBaHUsA

Ounenka Kpurtepuu onenku

OTinnyHO CTyzneHT A0KEH MPaBUIIbHO PELINTh MUHUMYM 5 3a7a4.

¢ 27 no 30 6amioB

Xopomo CTyzneHT A0KEeH MPaBUIIbHO PEHINTh MUHUMYM 4 3a/1a4H.

c 21 no 26 Gamios

Y 10BIE€TBOPUTETHHO CTyneHT A0KEH PelnTh IPABUIIBHO TPH 3a/1a4H U, BO3MOKHO,

¢ 17 no 20 6amnoB

c/ienaTh HerpyObIe OMMOKH eIle B OJTHOM 3a1ade.

HeynosnerBopurensHo
¢ 0 mo 18 Gamos

CTyleHT peln1 NpaBuiIbHO MEHbIIE 3 3aad4;

Kaxxnmas 3agada onieHUBaeTcs B 5 0ajjioB.

14



MHUHUCTEPCTBO HAYKHU U BBICIIETO OFPA3BOBAHUSA POCCUNCKOW ®EJIEPALIUN
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/JEHUE BBICUIEIO OBPA3OBAHUSA

«HaumoHanpHBI UCCIENOBATENAbCKUN AAECPHBIUA yHUBepcurer « MUDU»

OOHMHCKMU MHCTUTYT aTOMHOM IHEPIEeTUKN ~
dpwman derepasbHOrO rocyJapCTBEHHOTO aBTOHOMHOT'O 00pa3oBaTe/IbHOIO YUPEX/IeHIS BBICIIIEro 00pa3oBaHs
«Ha1monaJibHBIV MCCIIeq0BaTeIbCKUI SaepHb YHuBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

HHCTUTYT OBIIEN MPOP®PECCUHOHAJBHOM ITOJATOTOBKHA
Kadenpa Boicieit MaTeMaTHKH

Hamnpasnenne 14.03.01 «SlnepHasi JHepreTUKa M TemJIo(pU3NKa)

OopasoBarenbhas  Nuclear Technologies

nporpaMmma

Juciunnuxa JAuddepennuanbublie u uHTErpaiabubie ypapuenus / Differential and

Integral Equations

KoMmuieKT 3agaHuii 1J1s1 KOHTPOJIbHOI padoThl Ne2
Tema: YpaBHeHus Boiciinx crenened. Cuctemsl. Y CTOMYMBOCTD

Bapuanr 1

1. PemuTh ypaBHEHHE y"—y"—4y"+4y = (7 -6x)e".
2. Pemuth cuctemy

& =y+tgtt—1,

y=—x+tgi.

3. HUccnenosarp yctoitunBocTh mnosiokeHus paBuosecus (0,0), kimaccuduiMpoBath ¥ HapUCOBAThH
(hazoBbIil TOPTpET.

T = 3dxr — 2y,
y =4y — 6x.

4. Pemuth cucremy

t=Ax, A=

| ST e ]
b D
—_ =

Bapuanr 2

y' + vy — 2y = 3xe®

1. Pemuth ypaBHeHUE

X=2x+y
2. Pemuts cucremy 1 .

y=-x+4y—e'

15



4. MHccnenosarh ycToWunBocTh nojoxenus paBHoBecus (0,0), kmaccudpuuupoBath U HapUCOBATH
(a30BBIil IOPTpET.
{ xX= x+y
y=-—2x+3y

5. Pemuts cucremy

r=4r —y— 2z,

y=x+2y— =z,

z=xz—y+2z
(A1 =2, A =A3 =3)

Bapuant 3
1. Peuts ypaBHEHUE Y =y =4y +4y =X +1.
2. Pemits cucremy
{ X =2x—4y
y =x—3y+t>

3. UccnenoBath ycToi4nBOCTh MoJioxenus pasHoBecust (0,0), kmaccupuumupoBarh U HAPUCOBATH
(ha3oBBIid TOPTPET.

{x=2y—3x
y=x—4y

4. Pemith cUCTEMY
T =2x+2z—y,
y=x+2z,
z=y—2xr—z
(A1 =1, Ag,3 = ).

Bapuanr 4

1. Pemuth ypaBHEHHE
y' — 3y + 2y =z cosz

2. Pemuth cucremy
& =y+tglt—1,
y=—x+tgt.

3. HUccnenoBarp ycroitunBocTh nosoxenus: pasHosecus (0,0), kmaccupuumpoBars 1 HapUCOBAThH
(a30BBIif IOPTpET.
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4. Pemutsb cucremy

r=3r—y+z
=z+y+z,
=4xr —y+ 4z
(A =1, =2, A3 =5)

M. 2.

Kpurtepuu n mkajga oneHuBaHUsA

Ounenka Kputepuu oneHku

OTian4yHO CTy,I[GHT AOJDKCH MPaBUJIbHO PECIIUTE MUHUMYM 3 3aJa4yu, U MOXKET
¢ 27 no 30 6amioB OBITH cllenaTh HEerpyOble OMMOKHN B YETBEPTOM 3a/1aue.

Xopomo CTyneHT 10KeH NPaBUWIbHO PEIINTh MUHUMYM 2 33J1a4M, 1 MOXKET
¢ 21 1o 26 Gayos OBITh C/IeTIaTh HETPYObIe OMMOKHU B TPEThel 3a1aue.

Y 10BIETBOPUTEIBHO CTyneHT IOKEeH pelnTh IPaBUIIbHO JIBE 3a4a4N.

¢ 17 no 20 6ammoB

HeynosnerBoputensHo | CTyASHT pemini NpaBUJIbHO MEHBIIE 2 3a1ay;

¢ 0 o 18 GamioB

3agaun 1 u 3 oneHuBaroTcsa B /7 0ayUIoB, 3agaud 2 U 4 oneHuBaroTCs B 8 0a/IoB
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