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O0JacTh NPMMEHeHUs

@®onpn oneHouHbIX cpeAcTB (POC) — sBaseTcss 00s3aTENBHBIM MPUIOKEHHEM K pabouei
nporpamme auciuIuMHbl «luddepennmansuple U MHTETpalbHBIE YPAaBHEHUS» M 00OecreyrBaeT
IIPOBEPKY OCBOCHMS IUIAHUPYEMBIX PpE3yJbTaTOB OOyueHUs (KOMIIETEHUMH M HMX HWHAUKATOPOB)
IIOCPEACTBOM MEPOIIPUATUI TEKYILEH U IIPOMEXYTOYHOM aTTECTALMU 110 JUCLUIUIMHE.

Hesan v 3a1aun poHAA OLIEHOYHBIX CPEACTB

]_ICJH)IO CDOHI[a OLCHOYHBIX CPCACTB ABJIACTCA YCTAHOBJICHUC COOTBCTCTBUA YPOBHS IMOATOTOBKHA
oOyuaronuxcs TpedoBaHusM (henepaabHOro roCyIapCTBEHHOTO 00pa30BaTEIFHOTO CTaHIapTa.

I[JI?I JOCTHXKCHUSA IIOCTAaBJIEHHOH e CDOHI[OM OLOCHOYHLIX CpCACTB IO JUCHUIIINHE
«nddepennnanbaple 1 HHTErPANbHBIC YPaBHEHUS» PEIIAIOTCS CICTYIONINE 3a/1a9u:

— KOHTpOJIb M YIpPAaBICHHE MPOIECCOM MPHOOpPETeHHS OOYYarONUMUCS 3HAHWUH, YMEHHH W
HAaBBIKOB, IPCAYCMOTPCHHBIX B paMKax I[aHHOﬁ JAUCIIUIIIIMHBI,

— KOHTPOJIb U OLCHKA CTCIICHU OCBOCHUA KOMHCTCHIII/Iﬁ, NpeaAyCMOTPCHHEBIX B paMKax I[aHHOI;'I
JAUCIHUIIIINHBI,

— obecrieueHne COOTBETCTBUS pe3yJbTaTOB 00yueHHUs 3ajadaM Oynyuied npogeccruoHanbHOU
ACATCIIBHOCTH 4YC€PE3 COBCPIICHCTBOBAHWEC TPAAWMUIMUOHHBIX W BHCAPCHHUE HWHHOBAIIMOHHBLIX MCTOJIO0OB
00y4eHus1 B 00pa3oBaTeNbHBIN MPOIIECC B paMKaX JaHHOMW JUCIIUTUIHHEI.



1. Ilepedyenb MUIAaHUpPYEMBIX Ppe3yJbTATOB OO0y4YeHHUs] 10 JUCHHUILINHE,

IJIAHUPYEMBIMHU PE3YJbTAaTAaMHU 0CBOCHUSA 06p330BaTeJ’ILHOI7I NmporpaMmmbl

1.1. B pesynomame oceoenusn OIl 6akanaspuama ooyuaroumuiica 00axceH 061a0ems C1e0yrouumu
pes3ynvmamamu 00y4eHus no OUCYUNIUHE:

Konasr
KOMITETEHIIU M

HaumenoBanue KOMIICTCHIIH

KOI[ 1 HAUMCHOBAHHEC
HHIUKATOpa AOCTUIKCHUSA KOMIICTCHIINN

VYKE-1

Crioco0eH MCIoIb30BaTh 3HAHUS
eCTeCTBCHHOHay‘IHLIX JUCIUIIIINH,
HpI/IMeHHTI) MCTOAbI MATEMATHUYCCKOT'O
aHau3a U MOIETHPOBAHHUS,
TEOPETHUUECKOTO
9KCIEPUMEHTATLHOTO HCCITEA0BAHUS B
IIOCTABJICHHBIX 3aJa4dax

3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI
©CTECTBEHHOHAYYHBIX AUCIUIUINH, METOJIbI
MaTeMaTUYECKOr0 aHaIu3a u
MOJIETTUPOBAHUS, TEOPETUIECKOTO U
JKCIIEPUMEHTATIFHOTO UCCIICAOBAHUS
V-VYKE-1 ymers: ncnonbs3oBaTh
MaTeMaTUYECKUE METOJIbI B TEXHUUECKUX
MPUIOKEHUSIX, PACCUUTHIBATH OCHOBHEIE
YUCJIOBEIE XaPAKTEPUCTHKHU CITyIaHBIX
BEJIMYHH, PEIIaTh OCHOBHBIC 3a]1a4l
MaTeMaTUIECKOU CTATUCTUKH; PeIIaTh
THTIOBBIE pACUCTHEIE 3a]]aUl

B-YKE-1 Bmagers: meTogamMu
MaTEeMaTUYIECKOT0 aHaIn3a 1
MOJICTTUPOBAHUS; METOJJAMHU PEIIECHUS 3a1a4
aHaJn3a U pacueTra XapaKTePUCTHK
(U3UYECKUX CHCTEM, OCHOBHBIMU
npueMamMu 00pabOTKH SKCIIEPUMEHTATBHBIX
JAHHBIX, METOAAMH PabOTHI C
MPHUKJIAJHBIMU TIPOTrPaMMHBIMH
MPOAYKTaMHU

OIIK-1

Crioco0eH MCIo/Ib30BaTh 0a30BbIE
3HAHUS eCTECTBCHHOHAYYHBIX
JUCLMILINH B IPo(ecCHoHaIbHON
JESITEIbHOCTH, IIPUMEHITh METOIbI
MaTeMaTHYECKOI'0 aHaIN3a U
MOJEIUPOBAHMS, TCOPETHIECKOI'O U
9KCIIEPUMEHTAIBHOIO HCCIICIOBAHMS

3-OIIK-1 3HaTe 0a30BbI€ 3aKOHBI
€CTeCTBEHHOHAYYHBIX JAUCIUTUINH;
OCHOBHBIE MaTEMAaTUYECKUE 3aKOHBI,
OCHOBHBIC ()M3UYECKUE SIBIICHMUSI,
MIPOIIECCHI, 3aKOHBI M TPAHUIIBI X
MPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX
XHUMHUYECKUX 3aKOHOB U SIBJICHHMH; METOIbI
MaTEeMaTHYECKOT0 MOJISIINPOBAHHUA,
TEOPETHYECKOTO U IKCHEPUMEHTAITEHOTO
HCCIIENOBAHUS

V-OIIK-1 YMerh BEIABIATE
€CTECTBEHHOHAYYHYIO CYIITHOCTH MPOOIIEM,
BO3HUKAIOIIUX B X0/€ MPOQECCHOHAITBHOMI
JIeSITeTbHOCTH, TIPUBJIEKATD [T UX
pEeIIeHus] COOTBETCTBYIOIIUH (PUZHKO-
MaTeMaTHYECKHH armapar

B-OIIK-1 Bnagers MaTeEMaTHYECKUM
arnmapaToM Ui pa3paboTKu Mojeneit
TIPOIIECCOB U SIBIICHUH, pelIeHus
MPAKTUYECKUX 3a]1a4 MPOheCCHOHAIBHOM
JeITENLHOCTH; HAaBBIKAMH HCIIOIb30BaHHUSA
OCHOBHBIX 00IEe(hU3NYECKIX 3aKOHOB U
MIPUHIIAIIOB

COOTHECCHHBIX C




1.2. Omanwt hopmuposanus komnemenyuii 6 npoyecce oceoenusn OIl baxanaspuama



KoMIOHEHThI KOMITeTeHIINH, KaK MpaBuiIo, GOPMUPYIOTCS MPH MU3yYCHUU HECKOJIBKUX AMCLUUIUIAH, a
TAaK)K€ B HEMAJIOM CTEIIEHU B IIpoliecce NpOoXoxaeHus npaktuk, HIP u Bo BpeMsa camocTosTenbHON
paboTel oOydvaromerocs. Beimonnenue u 3ammuta BKP sBisioTcs BUIOM yueOHOW JesITENLHOCTH,
KOTOPBIH 3aBepIIaeT npouecc GOpMUPOBAHUS KOMIETECHIUH.

Otansl OPMHUPOBAHUS KOMIIETCHIIUHU B POLIECCE OCBOCHHUS JUCUUIUINHBIL
- Ha4YaJdbHBI 3Tam — Ha 3TOM 3Tamne (OPMHUPYIOTCS 3HAHHEBBIE W WHCTPYMEHTAIbHBIE OCHOBBI
KOMIIETEHIIMY, OCBAMBAIOTCSI OCHOBHBIE KaTeropuu, ¢Gopmupyrorcss 0a3zoBble ymeHus. CTyneHT
BOCITPOM3BOJIUT TEPMUHBI, (DAKTHI, METO/Ibl, TOHATHS, IPUHIUIIBI U NIPAaBUJIa; peliaeT yueOHble 3aaun
o oOpasiy;
- OCHOBHOI >Tam — 3HaHUS, YMEHHUs, HaBBIKU, oOecreuyuBarolue (GpopMHUpOBaHUE KOMIIETEHIUH,
3HAQYUTEJIBHO BO3PACTalOT, HO €II€ HE JIOCTUIAIOT WTOTOBBIX 3HadeHUM. Ha stom srtame cryneHt
OCBaWBaeT AHAJUTHUYECKUE JEHCTBUS C MPEAMETHBIMM 3HAHUSAMHU [0 JUCLUIUIMHE, CIOCOOEH
CaMOCTOSITEJIBHO pelllaTh y4yeOHbIE 3a/1auM, BHOCS KOPPEKTUBBI B aJTOPUTM JIEHCTBUM, OCYILIECTBIASA
KOPPEKIIHIO B X0/1€ pPa0OTHI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIOBUS;
- 3aBepPLIAKOIIMI 3Tall — HA OTOM I3Tale CTYACHT JOCTUIaeT UTOTOBBIX IOKA3aTeNIel IO 3asBICHHOMN
KOMIIETEHIIMH, TO €CTh OCBAalBAaET BECh HEOOXOAUMBIN 00BEM 3HAHUH, OBJIAZIEBAET BCEMU YMEHUSIMU U
HaBbIKaMU B cdepe 3asBIeHHONW KomrereHIMH. OH CHOCOOEH MCIOJIb30BaTh 3TU 3HAHUS, YMEHUS,
HAaBBIKH IIPH PELICHUH 3a]a4 IMOBBIIIEHHOW CJI0)KHOCTH U B HECTAHIAPTHBIX YCIOBHSIX.

Oranbl (OPMUPOBAHUS KOMIIETEHIIMM B XOJ€ OCBOCHHS JUCUUIUIMHBI OTPa)KaloTCi B
TemarndeckoMm miane (cm. PITT).

1.3. CBs13b Mexkay (popMUPYyEMBIMH KOMIETEHIIUSAMH U (OpMaMHi KOHTPOJISI HX OCBOEHHUS

Ne n/m KoHnTponupyemsbie pa3aesibl HNHaukaTop 10CTHKEHUS HaumenoBanue
(TeMbI) IMCHUIIHHBI KOMIIeTeHIIHH OLEHOYHOI0 CPEICTBA
TeKyuiel u
MPOMEKYTOYHOM
aTTecTaluu
Tekyuiasi aTrecTamus, 3 ceMecTp
1. VpaBuenus 1 nopsaxa. 3-VKE-1; ¥-VKE-1; B-YKE-1 KP 1
3-OI1K-1; Y-OIIK-1; B-OIIK-1
2. YpaBHEHUS BBICIINX CTEIICHEH. 3-YKE-1; V-VKE-1, B-YKE-1
CucreMbl. YCTOWYHBOCT. 3-OIIK-1; V-OIIK-1; B-OIIK-1 KP 2
3. WNHrerpanbHble ypaBHEHUS 3-YKE-1; V-VKE-1; B-VKE-1

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

IIpomexyTouHas aTTecTanus, 3-il ceMecTp
DK3aMeH 3-YKE-1; V-YKE-1; B-YKE-1 |9k3aMeHaHOHHBINH
3-OI1K-1; Y-OIIK-1; B-OIIK-1 |guJier




2. Onucanue noka3areJieil 1 KpuTepueB OlleHUBAHUSA KOMIIETEHIU HA Pa3JIMYHBIX ITANAX X (POPMHUPOBAHUS, ONIMCAHHE KA OLlEHMBAHUA
KoneunbIMu pe3ynpTaTaMu OCBOEHMSI IPOrpaMMbl JUCLMILIMHBL SBJSIOTCS C(HOPMHUPOBAHHBIE KOIHUTHBHBIE JIECKPUITOPBI «3HATH», «YMETbY,

«BIIAJIETHY», PACIIMCAHHBIE IO OTAEIbHBIM KOMIIETCHIIMSAM, KOTOpbIE IpuBeAeHbl B 11.1.1. dopMupoBaHue 3TUX JAECKPUIITOPOB MPOUCXOIUT B IMPOLIECCE

W3Y4EHHUs TUCLUIUIMHEI 110 3TalaM B paMKax pa3JIMYHOro BUJIA YYEOHBIX 3aHITHHM U CAMOCTOSITEIIbHON paOOTHI.
Briensrorest Tpu ypoBHSI COOPMHPOBAHHOCTH KOMIIETEHIIMH Ha Ka)KJJOM 3Tare: MOPOTOBbIi, TPOABUHYTHIH U BBICOKHIA.

CTy,I[eHT HC B COCTOSSHUHU NPOACMOHCTPUPOBATH O6J'IaI[aHI/IC KOMIICTCHIIMSMHA B

CTAHJAAPTHBIX CUTYyallUAX.

YpoBHU ConepxarejibHOe OcHOBHbBIE NIPU3HAKYU BblJIeJICHUS] YPOBHS BPC, ECTS/IIatudamnbuas
onucaHue ypoBHS % IKAJIa VIS OLEeHKH
OCBOCHMS | IK3aMeHa/3adeTa
Broicokuii TBopueckas nesaTenbHOCTh | Brurouaem Hudixcecmosujull yposeHs.
Bce suovr komnemenyuti CryzneHT AeMOHCTpUpYeT CBOOOAHOE O0IafaHe
cghopmuposamsl Ha 8bICOKOM KOMIIETSHITUSIMHE, CIIOCOOEH MPHUMEHUTH UX B A
VpO8HE 8 COOMBEMCMBUU C HECTaHIAPTHBIX CUTYAIHSIX: TOKa3bIBACT 90-100 O/
yensamu u 3a0avamu YMEHHUE CaMOCTOSITETFHO IPUHIMATH PEIICHUE, 3auTeno
OUCYUNTIUHDBL pemiats npodieMy/3agady TEOPETUYECKOTO MK
IPUKIATHOTO XapaKTepa Ha OCHOBE U3YYE€HHBIX
METOJIOB, IPUEMOB, TEXHOJIOTHI
IIpoaBuHYTHII [Ipumenenne 3HaHW W | Brarouaem Hudicecmosuwuli ypogeHs.
Bce 6uovl komnemenyuii ymeHuil B OoJsiee mmpokux | CTyIAEHT MOKET I0Ka3aTh BIA/ICHUE B/
cghopmuposansl Ha KOHTEKCTaX y4eOHOH U | KOMIIETEHUUSAMU: JEMOHCTPUPYET CIOCOOHOCTD 85-89 OueHp Xopomio/
NPOOBUHYMOM YPOBHE 8 npodeccuoHaIbHOM coOuparb, CUCTEMATU3UPOBATh, AHATTU3UPOBATH 3auTeHo
coomeemcmeuu ¢ yeiamu u | JAEATSIbHOCTH, HEXEIH MO | U TPAMOTHO MCIOJb30BaTh HHPOPMALHIO U3
3a0auamu OUCYUNIUHb oOpa3sity, OOJbIICH J0JICH | CAMOCTOSTENbHO HAMIEHHBIX TEOPETHUECKUX
CaMOCTOSITEIbHOCTH U | UICTOYHHUKOB U WUTIOCTPUPOBATH UMH C/
UHUIUATHBBI TEOPETUYECKHE MOT0KEHHS UITU 000CHOBBIBATD 70-84 Xoporo/
MPAKTUKY IPUMEHEHUS. 3a4TeHO
IloporoBwrii PenponykruBHas Crynent JEMOHCTPUPYET BJIaJICHHE 65-69 D/Y noBneTBopUTEINBHO/
Bce 6uovl komnemenyuti JeSITENEHOCTD KOMIIETEHIIMSIMU B CTaHAAPTHBIX CHTYaIHIX: 3auyTeHo
cghopmuposamsl Ha NOPO2OBOM u3jaraer B Mpejeniax 3a7ay Kypca TEOpEeTUYECKH
yposHe U TIPAKTHUYECKU KOHTPOJIUPYEMBIH MaTepHall. 60-64 E/Tlocpenctsento
/3auTeHo
Hwuske noporosoro OTcyTcTBHE MPU3HAKOB MOPOTOBOIO YPOBHS: KOMIIETEHIIMU HE C(HOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/

Hezauteno




OneHuBaHue pe3ysbTaToB 00yUEHUsl CTYJEHTOB MO JUCLMIUIMHE OCYILECTBIISETCS MO PErJIaMEHTY
TEKYIIEr0 KOHTPOJIA U IPOMEKYTOUHON aTTECTALUH.

Kpurepuu onieHrBaHusA KOMIIETEHIIMHA HA KaXJOM dTalle U3y4eHUs NUCLMUILUIMHBI Ul KaXKI0T0 BAJA
OILIEHOYHOTO cpezcTBa u npuBoasaTes B 1. 4 @OC. MToroBsiii ypoBeHb CHOPMHUPOBAHHOCTH KOMITETCHIIUU
IIPU U3yYEHUU JUCLUIUIMHBI onpeensercs no tadnuue. Ilpu 3Tom cienyer noOHUMaTh, YTO TPaHMLIA MEXKIY
YPOBHSIMHU U1 KOHKPETHBIX PE3YJIbTaTOB OCBOEHHS 00pa30BaTEIbHON IPOrPaMMBbl MOYKET CMEIIATHCS.

YpoBeHb c(hpopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpome:xxyTouHas arrecranus
KOMIIeTeHIIUH
BbICOKMH BBICOKHI1
BBICOKUI NPOOBUHYMblIL BbICOKULL
BbICOKUU nPOOBUHYMbLLL
nopo2oe6wiil 8bICOKULL
BbICOKUU nopo2oswiil
MIPOABUHYTHIN NPOABMHYTHINI NPOABMHYTHINI
NPOOBUHYMbLLL nopo2oswiii
nopo2oewiil nPOOBUHYMbLLL
IIOPOTOBBII TOPOTOBbIH MOPOrOBbIN
NOPOroBbIi HHKe ITOPOroBOIo
HHKE ITOPOrOBOTO
HHKE ITIOPOr0BOIo -

3. MeToauueckne MaTepualibl, Onpeaessiiomue Npoueaypbl OlleHUBaAHUs 3HAHU I, yMeHHii, HABBIKOB
U (MJ1H) ONBITA AEATENbHOCTH, XaPAKTEPHU3YIOIIMX ITalbl (POPMHUPOBAHUS KOMIIETCHIM I

— MUWroroBas arrtecranus N0 AWCHUUIUIMHE SBISIETCS HMHTETPAJbHBIM IOKa3aTeleM KadecTBa
TEOPETUYECKUX W MPAKTUYECKHX 3HAHMM M HaBBIKOB OOYyYalOMIMXCA IO JUCIHUIUIMHE U
CKJIa/IbIBA€TCS U3 OLIEHOK, MOJIYYEHHBIX B XOJI€ TEKYILIeH U MPOMEXYTOUHOI aTTecTallHy.

— Texymas arrecranmusi B CEMECTpe NPOBOAMTCS C ILENbi0 OOECHeueHUs: CBOEBPEMEHHOM
0o0paTHO¥M CBsI3U, UIsI KOPPEKIMU OOYyYeHHMs, aKTUBH3AIMH CAMOCTOATEIBbHON pPabOThI
00ydJaronuxcs.

— IlpomexyrouHas aTTectauus IpelHa3HayeHa s OOBEKTUBHOTO MOATBEPXKICHUS U
OIICHUBAHMSI JOCTUTHYTHIX PE3yIbTATOB OOYyUEHUS MOCIE 3aBEPIICHUS U3yUCHUSI JUCIIUILTUHBL

— Texymas arrecranus OCyIIeCTBIsSETCS /IBa pa3a B CEMECT:

o koHTpoasHas Touka Ne 1 (KT Ne 1) — BeIcTaBisieTcss B AJICKTPOHHYIO BEIIOMOCTh HE
no3aHee 8 Hexenu ydeOHOro cemectpa. BxirouaeT B ceOs OLIGHKY MepONpUATUI
TEKYILEro KOHTPOJISI ayJUTOPHOW M CaMOCTOSATENbHON paboThl 00ydaromerocs o
paznenamM/TeMaM yueOHOU quciumuivHel ¢ 1 o 8 Henento yueOHOTO cemecTpa.

o koHTposabHas Touka Ne 2 (KT Ne 2) — BbIcTaBisieTcs B 3JEKTPOHHYIO BEIOMOCTb HE
no3aHee 16 Hexenu ydeOHOro cemectpa. Bkitoyaer B ceOsl OLIEHKY MEpONPUATHI
TEKYILEr0 KOHTPOJISI ayJUTOPHOM U CaMOCTOSATENBbHON paboThl OOydaromerocs Imo
paznenamM/TeMaM yueOHOU TUCHUILTUHEL ¢ 9 o 16 Henento yuebHOTO cemecTpa.

— PesynbraTel Tekyllel U MNPOMEXKYTOYHOM aTTecTallid MOABOJATCS IO IIKajde OauIbHO-
PEUTHHIOBOM CUCTEMBI.

JTan peTHHIOBO cHCTeMBI / Henens bau
OuenovHoe cpeacTBo Mummny™ Maxcmys™
Texkymas arrecranus 1-16 36 - 60% ot 60
MaKCcHMyMa
KonTpouabHas Touka Ne 1 7-8 18 (60% ot 30) 30
KPI 8 18 30
KonTposbHas Touka Ne 2 15-16 18 (60% ot 30) 30
KP2 16 18 30
IIpomexxyTounas aTTecTanus - 24 — (60% 40) 40




DK3aMeH -
Dxzamenayuonnslii buiem - 24 40
HUTOI'O no qucuunjnHe 60 100

* - MuHUMAaIBHOE KOJMYECTBO OAJIOB 3a OIIEHOYHOE CPEJCTBO — 3TO KOJMYECTBO 0ayuIoB, HaOpaHHOE
o0yJaromumcs, Ipyu KOTOPOM OLIEHOYHOE CPEICTBO 3aCUUTHIBACTCS, B IPOTHBHOM Cilydae O0OyJaromuics
JOJI?KECH JIMKBUAWPOBATH IMOABUBIIYIOCA AKaJICMHUYICCKYIO 3a10JI2DKEHHOCTb 110 TeKyHIefI HJIn
MPOMEKYTOYHOM aTrecTanmi. MUHHMAaJbHOE KOJIMYECTBO OaJUIOB 3a TEKYIIYIO aTTeCTaluio, B T.U.
OT/IENIbHOE OLIEHOYHOE CPEJICTBO B €€ COCTaBe, W MPOMEXYTOUHYIO arrecranuio cocrasisger 60% ot
COOTBCTCTBYHOIINX MaKCHUMAJIbHBIX OaJUIOB.

4. Tunosble KOHTPOJIbHBIEC 3aJJaHUsI UJIH HHbLIEC MaTepHaJbl, H606XOIll/lele AJIsi OICHKH 3HaHI/II7[,
yMeHHﬁ, HAaBBbIKOB



dopMa IK3aMeHAIIMOHHOI 0 OMJIeTa

MUHUCTEPCTBO HAYKHU U BBICIIEITO OBPA3OBAHUSA POCCUUCKOU D®EJEPAIIUU
®EJIEPAJIBHOE T'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJBHOE YUPEX/JEHUE BBICIIEI O OBP A30BAHUS

«HauuMoHanpHBIN UCCAENOBATENbCKUMN AAECpHBU yHUBepcutrer «MUDU»

OOHMHCKHUM MHCTUTYT ATOMHOM JHEPreTUKU —

¢dwunan denepaabHOTO TOCYJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEeIbHOTO YUPEKISHHSI BBICIIEro 0Opa3oBaHUs
«HanuoHanbsHBIA UCcIen0BaTeIbCKUN SaepHbI yHUBepcuteT « MUDI»

(MATD HUAY MUDN)

HHCTUTYT OBIIEN MIPOPECCUOHAJBHOMN OATI OTOBKHA
Kadenpa Boicieil MaTeMaTUKHU

Hanpasnenue 14.03.01 «SlnepHasi JHepreTUKa U TeNJI0PU3UKA)
OOpazoBarenpHas  «IKCIJIyaTAIUsS ATOMHBIX YJIeKTPHYECKUX
porpamMmma CTAaHUIMIA»

Hucuunnnna AnddepennuaibHbie M HHTErpaJibHbIe YDABHEHUS

3K3AMEHAIIMOHHBIN BUJIET Ne 01

1. Bompoc s mpoBepku ypoBHs oO0ydeHHOocTH 3HATD
3aoaua Kowu. Teopemvt cyupecmeosanus u eOUHCMBEHHOCMU

2. Bompoc s mpoBepku ypoBHs o0ydenHoctu 3SHATH
IIpeobpa3zyiime credyrouee unmeepanvHoe ypasuenue Bornvmeppa 6 ougppepenyuanvroe

YypasHeHue u pewiume.
X

u(x) = 2ex — 1 + [u(t)dt
0
3. Bomnpoc nis nmpoepku ypoBHs o0yueHHoctn Y METD

Pewums ypasnenue @peoconvma
1

u(x) = x + A [(x2%t — xt?) - u(t)dt
0

4. Bompoc ans nmpoBepku ypoBHs oOyuenHoctd YMETD

Hartioume pesonveenmy unmezpanvrozo ypasuenus Opedzonrvma,
1

y(x) = A [ K(x y()dt + f(x)

0
ecmu K(x,t) = e*~t u svipazume peuienue uepes pe3oib8eHmy

CocraButenb A.B. Bypobun

(moamuce)

3aBenytomuii kaheapoit/

HadaJIbHUK OTACIICHUS J.C. Camoxun
(moamuce)
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Kpurtepuu n mkana oueHuBaHus

23 U MeHblIIEe

Ouenka Kputepuu ouenku

O1iinyHO CTyZneHT 10KEH:

36-40 - MPOJAEMOHCTPUPOBATH TIIyOOKOE ¥ TPOYHOE YCBOCHUE 3HAHUIA
MPOrpaMMHOTO MaTepuana,
- ICUEPITBIBAIOIIE, TIOCIICIOBATEIIBEHO, TPAMOTHO U JIOTHYECKH CTPOIHO
HU3JI0OKUTH TeOpeTI/I‘ICCKI/Iﬁ Marcpuall;
- MPaBUJIHLHO (POPMYITUPOBATH OTIPEICIICHUS;
- IPOJAGMOHCTPUPOBATH YMEHHUS CAMOCTOSTEIIBHON paObOTHI C
JUTEPATYPOU;
- YMETH CAeJaTh BBIBOBI [10 U3JIara€MOMYy MaTepualy.

Xopor1o CTyneHT N0oKeH:

30-35 - IPOJAEMOHCTPHUPOBATH JJOCTATOYHO IOJIHOE 3HAHUE TTPOTPAMMHOTO
MaTepHana;
- IPOJIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETUYECKUX ITOHATUH;
JOCTATOYHO TOCIIEIOBATEIILHO, TPAMOTHO U JIOTHYECKH CTPOIHO
M3JlaraTh MaTepHal;
- IPOJEMOHCTPHUPOBATE YMEHUE OPUEHTUPOBATLCS B TUTEPATYPE;
- YMETh CJIeNaTh JOCTATOYHO 0OO0CHOBAHHBIC BBIBOIBI IO U3JIaraeMOMY
MaTepHaiy.

Y 10BIIETBOPUTEIBHO CTyleHT TOJKEH:

24-29 - MPOJIEMOHCTPUPOBATH 00IIIee 3HAHUE U3YIaeMOTO MaTepHaa;
- IIOKa3aThb 0611[66 BJIAICHUC MOHATUHHBIM arrmnapaToM AUCHHUILIINHBI,
- YMETh CTPOUTH OTBET B COOTBETCTBHH CO CTPYKTYPOH H3JI1aragMoro
BOIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIyEMYIO ITPOrpaMMOi yueOHYIO
JUTEpaTypy.

HeynosnerBopurensHo | CTyA€HT 1EMOHCTPUPYET:

- He3HaHKE 3HAYUTENIbHOM YacTH MPOTrPaMMHOT0 MaTepuaa;

- HE BJIa/ICHUE TIOHATUIHHBIM alllapaToM JAUCUUTUIMHBI;

- CYILIECTBEHHbIE OMIMOKU MPU U3JI0KEHUU YUeOHOTO MaTepuaa;
- HEyMEHHE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOH
U3JIaraeMoro BOIpoca;

- HEyMEHHeE JIeJIaTh BBIBOJIBI 110 M3J1aracMOMY MaTepHainy.




MUHUCTEPCTBO HAYKH U BBICIIEITO OBPA3BOBAHUSA POCCHUNC KO ®EJEPALIMU

Howbde

o

1

1

1

1

1

DOENJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBLHOE YUPEXAEHUWE BBICIIETO OBP A3OBAHUA
«HauvoHanpHBIMN UCCNENOBATENbCKUMN AAECpHBU yHUBepcurer «MUDU»

OOHMHCKHUM MHCTUTYT ATOMHOM JHEPreTUKU —

¢mnan denepaabHOTO TOCYJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOIO yUPEKACHHS BBICIIET0 00pa30BaHUS
«HanuoHanbsHBIA UCCIIeN0BATEIbCKUN SAepHBIN yHUBEpcUTET « MU DU»

(MATD HUAY MUDN)

HHCTUTYT OBIIEN MTPO®PECCUOHAJBHOMN OATI OTOBKHA
Kadenpa Boicieil MaTeMaTUKHU

Hanpasnenue 14.03.01 «SlnepHasi JHepreTUKa U TeNJI0PU3NKa)

OOpasoBarenbHas «JKCIUIyaTalUs ATOMHBIX YJIeKTPUYECKUX CTAHIMI»
porpaMmma

Jucrunnuna auddepeHUAIBLHBIM U MHTEIPAJbHBIM YPABHEHUAM

BOITPOCHI K DK3AMEHY

OcHoBHbIe onipeaenenus. Buapl quddepeHnuaibHbIX ypaBHECHUH.

3akoH HproTOHA 0 HarpeBaHuu U oxjiaxaeHuu. Bropoii 3akoH HerotoHna. PagunoakTuBHBIN pacma.

JuHamuka nonyiasiuud. ManbTy3uaHcKas MoJiellb pocta. MoJenb JOruCTHYECKOTO POCTa.

I'eomerpuueckas unTepnpetanus auddepeHanTsHOro ypaBHeHus epBoro nopsaka. [Ipumepst

MOCTPOEHUS T0JI HampaBieHu. CTallMOHAPHBIE PEIICHHUS.

VYpaBHEHHUS C pa3AeIAOIUMUC IEPEMEHHBIMU. METO1 pellIeHNs] YPAaBHEHUN C pa3esSOIUMUCS

[I€PEMEHHBIMU.

OnHopoaHbIe ypaBHEHUS IEPBOTO NOpsAKa. MeToabl pelieHHs] O JHOPOJHBIX YPAaBHEHHIA.

VYpaBHeHus B MoJIHBIX quddepennnanax. MHTerpupyomui MHOKUTEb.

Jlunelinbie ypaBHeHUs 1 mopsiaka.

YpaBuenus bepuyiuiu.

0. YpaBuenus Puxkatu.

1. 3agaua Komm. Teopembl CyliecTBOBaHMS U €JMHCTBEHHOCTH.

2. JluHeliHple ypaBHEHHUs BBICIIUX MNOPSAKOB. OJHOPOIHBIE YpaBHEHHS C  TOCTOSHHBIMU
kodh¢unmentamu. OCHOBHBIE CBOICTBA  pElICHUH  JIMHEHHBIX OJHOPOIHBIX  YPaBHEHMIA.
@OyHIaMEeHTaIbHBIN Ha0Op pelIeHUil.

3. HeonHopoaHbIe ypaBHEHUS BBICHIMX MOPSAIKOB C MOCTOSHHBIMU KO3 unnentamu. Meto Bapuanuu
MOCTOSIHHBIX. MeTo/ HeonpeeIeHHBIX KOA(PPUITUSHTOB.

4. CucteMbl YpaBHEHMI IMEPBOTO MOPSJKAa C MOCTOSHHbIMH Kod(hdunrentamu. OCHOBHBIE CBOICTBA
pelnieHui TMHEHHBIX OJTHOPOIHBIX CUCTEM.

5. HeomHopoaHble CHCTEMBI C TOCTOSHHBIMU KOd(pduireHTaMu. MeToJl BapHallH MPOU3BOJIBHBIX
MTOCTOSIHHBIX U METOJ] HEOTPeIeIEHHBIX KOA(PPUITUEHTOB.

6. YcroiiunBocth. HccnemoBanue YCTOMYMBOCTH TOJIOKEHHS pPAaBHOBECUS depe3 JIMHEeapu3alluIo.
da30BbBIe MOPTPETHI CUCTEM 2X2 C MOCTOSHHBIMU Koddunmentamu (okyc, meHTp, ceamno, ys3edn,
BBIPOKJICHHBIH y3€ll).

7. Knaccudukanus TUHEHHBIX HHTETPALHBIX YPaBHEHUH.
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18. VpaBuenust ®pearonbma BTOPOTO poja € BBIPOXKIACHHBIMU siipamu. CoOcTBeHHbIE (yHKIMH |
xapakrepuctuueckue yuciaa. OqHOpoIHbIE U HeoJHOpOoAHbIE ypaBHeHU Dpearosnbma. AnbrepHaTHBa
®penronsma. MtepupoBaHHBIE siipa U PE30JILBEHTA.

19. VpaBuenust Bonbreppa. [IpeoOpasoBanue ypaBuHenust Bonbreppa B O/1Y. MrtepupoBanHbie siipa U
PE30JIbBEHTA.

11



MUHUCTEPCTBO HAYKU U BBICIIEIO OBPA3OBAHUSA POCCUMCKON ®EIEPAILIMU
®EJIEPAJIBHOE T'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJBHOE YUPEX/JEHUE BBICIIEI O OBP A30BAHUS

«HauvoHanpHBIMN UCCNENOBATENbCKUMN AAECpHBU yHUBepcurer «MUDU»

OOHMHCKHUM MHCTUTYT ATOMHOM JHEPreTUKU —

¢dwunnan denepaabHOTO TOCYJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKISHUSI BBICIIETo 0O0pa3oBaHUs
«HanuoHanbsHBIA UCCIIeN0BATEIbCKUN SAepHBIN yHUBEpcUTET « MU DU»

(MATD HUAY MUDN)

HHCTUTYT OBIIEN MTPO®PECCUOHAJBHOMN NOAT OTOBKH
Kadenpa Boicieil MaTeMaTUKHU

Hanpasnenue 14.03.01 «SlnepHasi JHepreTUKa U TeNJI0PU3NKa)
OOpazoBatenpHas «IKCIIyaTANUs ATOMHBIX YJIEKTPHYECKUX
nporpaMmma CTAaHIMI»

Jucrunnuna auddepeHnuaiIbHbIe M HHTErPaJIbHbIE YPABHEHUS

KoMIieKT 3a1aHuil 111 KOHTPOJbHOM padoThl Ne 1

Tema ypaBHEHHS IEPBOTO MOPSAIKA

Bapuanr 1

1. xdx — ydy = yx2dy — xyZ2dx.

y y
2. 2y = 7;+87+8'

3.y -y/x=x, y(1)=0.
4. 2(y'+y)=x?, y(0)=2.

5. (3x2y + 2y +3)dx + (x3 + 2x +3y?)dy = 0.
6. Ydy= (xdy + ydx)/1+ 42

Bapmuanr 2

1. 1+ y2dx+4x?ydy = 0.

' X2 + Xy —3y?

2. Y
X2 —4xy

12



, 1.
3. y'+ycosx=_sin2x, y(0) =0.

2
4. 3(xy'+y)=y*Inx, y(1)=3.
y Xy +1
5. __dx-— dy =0.
X2 X
6. y(x +y)dx + (xy + 1)dy =0

Bapuant 3

2xdx — ydy = yx2dy — xy?dx.
Y (x4 y)dx—xdy = 0
2y
y+—=x% y(1)=L
2X
2y +xy)=(1+ x?e"‘ y2, y(0)=2.

y 1
| 2X —1— , le— |2y— Fly:O.
\ )t

A W

y(y? +1)dx + x(y? —x+1)dy =0

o

Bapuanr 4

=

xydx + (x +2)dy =0
2

, y
2. 4y :_2+1o_+5.
X X

3. Xy +y=2x?

4. y'-y=xy* y(0)=1.

5. (x2 —4xy—2y2)dx+(y2 — 4xy — 2X? )dy =0.
6. ydx —xdy = 2x3 " tan=dyx

Bapuanr 5

1. y(4+e*)dy —e*dx =0.

2. XY '=2\X2 +y? +V.

13



3. Xy'—3y =x?
4. 2(xy'+y)=xy?, y(1)=2.
5, 2(3xy2 +2x3 )dx + 3(2x2 y + Y2 )dy =0.

6. y2dx + (ex —y)dy =0

Kpurtepuu u mKaJja oueHuBaHUs

¢ 17 mo 20 GastoB

Onenka Kputepuu ouenku

OTan4HOo CTyneHT 10KeH MPaBWIIbHO PEIIUTh MUHUMYM S 3aj1a4.

¢ 27 no 30 bamoB

Xopomo CTyZeHT 10KEeH NPAaBWIBHO PEIIMTh MUHUMYM 4 3a/1aui.

¢ 21 no 26 OamioB

Y 10BAETBOPUTEITHEHO CTyneHT I0MKEH PelnuTh MPaBUIILHO TPH 33J1a4H M, BO3MOXKHO,

cenaTh HerpyObIe OMMOKHU e1le B OJTHOM 3a/1ave.

HeynosnerBopurensHo
¢ 0 1o 18 GamioB

CTyseHT pem MpaBuIbHO MEHbIIe 3 3a/1a9;

Kaxmas 3amaga oreHnBaercsa B 5 0asnios.
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MUHUCTEPCTBO HAYKH U BBICIIEITO OBPA3OBAHUSA POCCUUCKOU D®EJEPAIIUU
®EJIEPAJIBHOE T'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJBHOE YUPEXJEHUE BBICIIEI O OBP A30BAHUS

«HauvoHanpHBIMN UCCNENOBATENbCKUMN AAECpHBU yHUBepcurer «MUDU»

OOHMHCKHUM MHCTUTYT ATOMHOM JHEPreTUKU —
¢unmnan denepaabHOro rocyJapcTBEHHOIO aBTOHOMHOI'O 00pa30BaTENIbHOTO YUPEKASHUsS BBICIIETO 00pa30BaHMs
«HanuoHanbsHBIA UCCIIeN0BATEIbCKUN SAepHBIN yHUBEpcUTET « MU DU»

(MATD HUAY MUDN)

HHCTUTYT OBIIEN MTPO®PECCUOHAJBHOMN NOAT OTOBKH
Kadenpa Boicieil MaTeMaTUKHU

Hanpasnenue 14.03.01 «SlnepHasi JHepreTUKa U TeNJI0PU3NKa)
OOpazoBatenpHas «IKCIIyaTANUS ATOMHBIX YJIEKTPHYECKHX
nporpaMmma CTAHUMIA»

Hucuunnmna AnddepennuaibHbie M HHTErpaJbHble YPABHEHUS

KoMmuieKkT 3a1aHuil 1)1l KOHTPOJIbHOU padoThl Ne2

Tema: YpaBHeHus BeICIINX cTenieHEH. CUCTEMBI. Y CTOMYUBOCTh

Bapuanr 1
1. Pemmrts ypaBHEHHE y'—y =4y + 4y = (7 — 6x)e*.
2. Pemuth cucremy
&= y+tg?t—1,
9y =—x+tgt.

3. HUccnenoBarh ycroiunBocTh mnojokenust pasuosecust (0,0), kmaccupuuupoBath U HApHCOBATH
(hazoBbIil TOPTPET.

& = 3x — 2y,
y = 4y — 6x.
4. Pemuth cucremy
0 1 1
t=Ar, A= 1 0 1
2 2 1
Bapuanr 2
17 ! .
1. Pemuts ypaBHEHUE y' +y — 2y = Jxe®
X=2x+y

2. Pemuts cuctemy { .

y=-x+4y—e

15



4. MHccnenosarh ycroiuuBocTh mnoJioxkenus paBHoBecus (0,0), kmaccupuiupoBath U HapUCOBATH
(a30BBIil IOPTpET.

X= x+y
y =—2x+3y

5. Pemutsb cucremy

=4 —y — z,

y=x+2y—z,

z=x—y+2z
(A1 =2, = A3 =3)

Bapuant 3
1. Penmrs ypaBHEHHE V' =y -4y +4y = x> +1,
2. Permuth cucremy
X =2x—4y
{y =x—3y +t?

3. UccnenoBats ycToiunBocTh mojioxkenus: pasHoBecus (0,0), kiaccuduiupoBath ¥ HApHCOBATH
(ha30BBIiA TOPTPET.

X =2y —3x
y=x—4y

4. PemuTh cucTeMy
r=2xr+2z—y,
y=x+2z,
t=y—2x—=z
(A1 =1, Ag, 5 = %4).

Bapuanr 4

1. Peminth ypaBHEHHE
y' =3y + 2y =xcosx
2. Pemuth cucremy
& =y+tg?t—1,
y=—xz+tgl.

3. HUccnenoBarpb ycroitunBocTh mosoxenus: papHosecus (0,0), kinaccuduumpoBats M HApHCOBATH
(a30BBIif IOPTpET.
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4. Pemnth cuctemy

y =4y — bx

T=3x—-y+z
S y=z+y+z

=4 —y+ 4z

(A1:17A2:2,)\3:5)

Kpurtepuu u mkajna oueHuBaHusA

Onenka

Kpurepuu ounenkn

OTIIMYHO
¢ 27 mo 30 GamoB

CTYIIGHT JAOJIKCH MPaBHUJIbHO PEIIUTh MUHUMYM 3 3a1a4yu, 1 MOXET
OBbITh C/I€TaTh HETPYObIe OIIMOKU B YETBEPTON 3a1aue.

Xopomo
¢ 21 mo 26 GayuioB

CTyneHT A0JDKEH MPaBIIIbHO PEIIUTh MUHUMYM 2 3a7a4H, U MOXKET
OBITh c/IeTIaTh HErpyOble OIIMOKYU B TpEThel 3aaaye.

¢ 0 mo 18 GaToB

Y 10BIIETBOPUTEITBHO CTylleHT TOJKEH PENINTh MPABHIIBLHO JIBE 3a1a4H.
¢ 17 mo 20 GastoB
HeynosnerBoputensro | CTyIeHT pelimi IpaBHIIbHO MEHBIIE 2 3a/1a4;

3amaun 1 u 3 onieHuBaroTca B 7 0amIoB, 3a7a4u 2 U 4 OLleHUBaIOTCA B 8 0aJJIOB
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