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O0JacTh NPMMEHeHUs

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

Iesm u 3apa4u GoHIA OLIEHOYHBIX CPEACTB

]_ICJH)IO CDOHI[a OLCHOYHBIX CPCACTB ABJIACTCA YCTAHOBJICHUC COOTBCTCTBUA YPOBHS IMOATOTOBKHA
oOyuaronuxcs TpedoBaHusIM (heneparbHOro roCyIapCTBEHHOTO0 00pa30BaTEIFHOTO CTaHIapTAa.

I[JI?I JOCTHIXKCHUA IIOCTaBIICHHOM oeiaun CDOHI[OM OLOCHOYHLIX CpCACTB IO JUCHUIIINHE
«AHAIMTHYECKAsI TEOMETPHS» PEUIAOTCS CIEAYIONINE 3aJauu:

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

— KOHTPOJIb U OLCHKA CTCIICHU OCBOCHUA KOMHCTCHIII/Iﬁ, MNpeaAyCMOTPCHHBIX B paMKax )IaHHOﬁ
JAUCIHUIIIINHBI,

— obecrieueHne COOTBETCTBUS pe3yJbTaTOB 00yueHHUs 3ajadaM Oynyuied npogeccruoHanbHOU
ACATCIIBHOCTH 4YC€PE3 COBCPIICHCTBOBAHWEC TPAAWMUIMUOHHBIX W BHCAPCHHUE HWHHOBAIIMOHHBLIX MCTOJIO0OB
00y4eHHs B 00pa3oBaTeNbHBIN MPOIIECC B paMKaX JaHHOMW AUCITUTUIHHBEI.



1. Hepeqeﬂb IVIAHUPYEMBIX PpPeE3YyJabTATOB oﬁyqennﬂ nmo AUMCIHHUIIINHE, COOTHECCHHBLIX C
IMJIAHUPYEMBIMHU PE3YJbTAaTAMHU 0CBOCHUSA 06pa30BaTeJILHOI71 NnmporpaMmmbl

1.1. B pesynbrate ocBoeHus OIl O6akanaBpuara oOydarOmUiics JOJDKEH OBIAICTh CIEAYIONTUMU
pe3yabTaTaMu 00y4eHUs 10 AUCIUILINHE:

Koo komnemenyuii Haumenosanue komnemenyuu Koo u naumenosanue unouxkamopa
00CMUICEHUSL KOMNEeMeHYUU

VKE-1 Cnoco0eH ucrons3oBath 3HaHusa | 3-YKE-1 3HaTh: 0CHOBHBIE 3aKOHBI
€CTECTBCHHOHAYIHBIX €CTECTBCHHOHAYUYHBIX JUCIIUTUINH,
JTUCIMIUIAH, TIPUMEHSATh METOJBI | METObl MAaTEMATUICCKOTO aHAIN3a 1
MaTeMaTHYECKOTO aHAJIN3a U MOICTTUPOBAHUS, TEOPETUICCKOTO H
MOJICITUPOBAHUS, TECOPETHUECKOTO | IKCIIEPHUMEHTAIBLHOTO UCCIICIOBAHUS
H IKCTIEPUMEHTAIBHOTO V-VKE-1 YmMmeTs: ucnoap30BaTh
HCCIIEIOBAHUS B TOCTABIECHHBIX MaTeMaTUYECKHE METO/IbI B TEXHUUECKUX
3a7a4ax MIPHJIOKECHUSX, PACCUNTHIBATH OCHOBHBIE

YHUCIIOBBIC XapaKTEPUCTHKHU CITydalHBIX
BEJIMYHH, PelIaTh OCHOBHBIC 3a71a9l
MaTEeMaTHYECKON CTATUCTUKH; PEIIaTh
TUTIOBBIC PacueTHBIC 3a1a9n

B-VYKE-1 Bimagers: MeTogamMu
MaTeMaTHYeCKOTO aHalln3a 1
MOICTTUPOBAHUS; METOJIAMH PEIICHHUS
3a/1a4y aHAJIM3a U pacueTa XapaKTePUCTUK
(U3UYECKUX CUCTEM, OCHOBHBIMU
npueMaMu 00paboTKH
AKCIIEPUMEHTAIIbHBIX IAaHHBIX, METOIaMU
paboTHI C MPUKIIATHBIMU POTPAMMHBIMH

NPOaYKTaMU
OIIK -1 Cnocoben wucnone3oBath 0a3oBble | 3-OIIK-1 3HaTh: 0a30BbIC 3aKOHBI
SHaHuA CCTCCTBCHHOHAYHHBIX | eCTECTBEHHOHAYYHBIX JUCIUIUINH;

JWCLHUIUIMH B NPO(YECCHOHANBHON | oCHOBHBIE MATEMATHYECKHE 3aKOHBL;
ACITCIBPHOCTH, TMPUMCHATH METOABL | cyophple ()M3MUECKUE ABIICHUS,
MaTeMaTHYECKOTO aHam3a u HPOIIECCHI, 3AKOHBI M IPAHHIIB HX
MOACINPOBAHUA, TCOPETUYUECKOIO0 H
OKCIICPUMEHTAJIBHOI'O UCCIICIOBAHMA HpHMeHHMOCTH; CYH_IHOCTB OCH?,BHBIX
XUMHYECKHUX 3aKOHOB U SIBJICHHIA;
METOJIbl MATEMaTHYCCKOTO
MOJICIMPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAIBHOTO MCCIICOBAHUS
V-OIIK-1 YMeTh: BEISBIATH
€CTECTBEHHOHAYYHYIO CYIIIHOCTh
npo0sieM, BO3HUKAIOIIUX B X0OJI€
npodeccnoHanbHOM e TeNbHOCTH,
MPUBJIEKATD IS UX PEIICHUS
COOTBETCTBYIOLIUI (PU3HKO-
MaTeMaTHYeCKU amnmapar
B-OIIK-1 Bnagers: MaTeMaTHYECKHM
anmapartoMm IS pa3paboTKU MoJIenei
MIPOIIECCOB U SIBIICHUH, PEIICHUS
MPAKTHYECKUX 3a/1a4 MPodECCHOHATBHON
JIeATEIIbHOCTHU, HABBIKAMH
HCIIOJIb30BAHMS OCHOBHBIX
0011e(hU3NIECKUX 3aKOHOB U MPUHITUTIOB




1.2. Omanwt hopmuposanus komnemenyuii 6 npoyecce oceoenusn OIl baxanaspuama

KoMIOHEHTBI KOMIIETEHIIMH, KaK MpaBHIO, (OPMHUPYIOTCS TMPH HM3YYEHUH HECKOIBKHX
JUCUUILINH, a TaKKe€ B HEMaJOW CTENEHU B Ipouecce mnpoxoxxaeHus npaktuk, HUP u BO Bpems
CaMOCTOSITENIEHON paboThl oOydaromerocs. Bemonnenne u 3amurta BKP sBisiroTcst Bumom ydeOHOU
JeATeIbHOCTH, KOTOPBIN 3aBepIIaeT npouecc GopMUpOBaHHUS KOMIIETCHIUH.

Otansl OPMHUPOBAHUS KOMITETEHIIUHU B MPOLIECCE OCBOCHUS JUCIUILINHBIL
- HAYaJbHBIN 3Tan — Ha 3TOM 3Tane (OPMUPYIOTCS 3HAHUEBBIE M WHCTPYMEHTAJIbHBIE OCHOBBI
KOMIIETEHIIMY, OCBAMBAIOTCSI OCHOBHBIE KaTeropuu, ¢opmupyrorcss 0a3zoBbie ymeHus. CTyneHT
BOCIIPOU3BOJUT TEPMHUHBI, (DaKThI, METOIbI, TIOHSATHS, IPUHIIMIIB U MTPABHUJIA; PEIIaeT yueOHbIe 3a1a4n
o oOpasiy;
- OCHOBHOI >Tam — 3HaHUS, YMEHHUs, HaBBIKH, oOecreuyuBarolyue (GpopMHUpOBAHUE KOMIIETEHIMH,
3HAYUTENIPHO BO3pacTaloT, HO €Ille He JOCTUTal0T WTOTOBBIX 3HaueHWil. Ha 3Tom sTame cTyaeHT
OCBaWBaeT AHAJUTHYECKUE JEHCTBUS C MPEAMETHBIMM 3HAHUSAMHU MO JUCLHMIUIMHE, CIOCOOEH
CaMOCTOSITENIBHO pelllaTh y4yeOHbIE 3a/1auM, BHOCS KOPPEKTUBBI B aJTOPUTM JEHCTBUM, OCYILECTBIASA
KOPPEKIIHIO B X0/1€ pPa0OTHI, IEPEHOCUT 3HAHUS U YMEHMS Ha HOBBIE YCIOBUS;
- 3aBepUIAIOLIMIA dTall — Ha 3TOM 3Tale CTYJEHT JIOCTUIaeT UTOrOBBIX MOKa3aTeNell Mo 3asBIEHHOU
KOMIIETEHIIMH, TO €CTh OCBalBAaET BEChb HEOOXOAUMBII 00BEM 3HAHUH, OBJIAZIEBAET BCEMH YMEHUSIMHU U
HaBbIKaMU B cdepe 3asBIeHHONW KomrereHIMH. OH CHOCOOEH MCIOJIb30BaTh 3THU 3HAHUS, YMEHUS,
HaBBbIKU IIPU PEILIEHUH 3a7a4 MOBBIIIEHHOMN CII0)KHOCTH U B HECTaHAAPTHBIX YCIOBUSX.

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

1.3. CBs13b Mexxay (popMUPYyEMBIMH KOMIETEHIIUSAMH U (pOpMaMHi KOHTPOJISI HX OCBOEHHUS

Ne i/t KonTposmmpyemble pa3iesibl HNuaukaTop K0CTHKEHHUS HaumeHoBaHue
(TeMBbI) THCHUNIMHBI KOMIIeTEeHIIHH OLIEHOYHOT0 CPeACTBA
TeKyuiel u
MPOMEKYTOYHOM
aTTecTalNy
Texymas arrecranus, 3 cemecTp
1. VYpasuenus 1 nopsiaka. 3-YKE-1; V-VKE-1; B-VKE-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. WNHterpanbHble ypaBHEHUS 3-YKE-1; V-VKE-1; B-VKE-1

3-0OIIK-1; Y-OIIK-1; B-OIIK-1
IIpomexxyTouHasi aTTecTanusi, 3-ii ceMecTp

DK3aMeH 3-VKE-1; V-YKE-1; B-VKE-1 |9k3ameHaAMOHHBbII
3-OIIK-1; V-OIIK-1; B-OIIK-1 |guaer




2. Onucanue noka3areJieil 1 KpuTepueB OlleHUBAHUSA KOMIIETEHIU HA Pa3JIMYHbIX ITANaX X (POPMHUPOBAHUS, ONIMCAHME KA OLlEHMBAHUA
KoneunbIMu pe3ynpTaTaMu OCBOEHMSI IPOrpaMMbl JUCLMILIMHBL SBJSIOTCS C(HOPMHUPOBAHHBIE KOTHUTHBHBIE JIECKPUITOPBI «3HATH», «YMETbY,

«BIIAJIETH», PACIIMCAHHBIE IO OTAEIbHBIM KOMIIETCHIIMSAM, KOTOpbIe IpuBeAeHbI B 11.1.1. dopMupoBaHue 3TUX AECKPUIITOPOB MPOUCXOIUT B IMPOLIECCE

W3Y4EHHUs TUCLUIUIMHEI 110 3TalaM B paMKax pa3JIMYHOro BUJIA YYEOHBIX 3aHITHHM U CAMOCTOSITEIIbHON paOOTHI.
Br1iensrorest Tpu ypoBHSI COOPMHPOBAHHOCTH KOMIETEHIIMI Ha Ka)KJJOM 3Tare: MOPOTOBbIi, MPOABUHYTHIH U BBICOKHIA.

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

CTAHJAAPTHBIX CUTYyallUAX.

YpoBHHu CoaepikaresbHOe OcHOBHBIC IPU3HAKHU BbIIEJICHUS YPOBHSHA BPC, ECTS/IIatubanabHuas
ONnucaHHe YPOBHA % HIKAJIA /151 OHEeHKHU
OCBOEHMSI | JK3aMeHa/3ayeTa
Broicokuii TBopueckas nesaTenbHOCTh | Brurouaem Hudxcecmosujull yposeHs.
Bce 6uowr komnemenyuti CryzneHT 1eMOHCTpUpYyeT CBOOOJHOE 00IagaHme
cghopmuposamsl Ha 8b1ICOKOM KOMIIETEHIUSIMH, CITIOCOOEH MPUMEHUTh UX B A
VPO8HE 8 COOMBEMCMBUU C HECTaH/JIApPTHBIX CUTYaLUAX: TOKA3bIBAET 90-100 O/
yenamu u 3a0adamu YMEHHE CaMOCTOSATEIbHO IPUHUMATh pEelIeHUe, 3auTeHo
OUCYUNTIUHDBL pemateh nmpobiieMy/3agaqy TEOPETUIECKOTO UITU
MPUKIIATHOTO XapaKTepa Ha OCHOBE U3Y4YEHHBIX
METO/IOB, IPUEMOB, TEXHOJIOT Ui
IIpoaBuHYTHII [Ipumenenne 3HaHWN W | Brarouaem Hudicecmosuwjuli ypogeHs.
Bce 6uovl komnemenyuii ymeHuil B OoJsiee mmpokux | CTYICHT MOXKET JI0Ka3aTh BIaJICHUE B/
ccpopMupoeaHbz Ha KOHTEKCTax yqe6H0171 U | KOMIOETCHIUAMU: JEMOHCTPUPYET CIIOCOOHOCTH 85-89 OyeHb XOpOIHO/
NPOOBUHYMOM YPOBHE 8 npodeccuoHanbHOM coOuparb, CUCTEMATHU3UPOBATh, AHATTU3UPOBATH 3auTeHo
coomeemcmeuy ¢ yenamMu u | JESITEIbHOCTH, HEXENW II0 | W IPaMOTHO MCHOJIb30BaTh HH(POPMALIHIO U3
3a0ayamu OUCYUNTIUHDBL oOpasity, OombIIei J0Jel | caMOCTOSTENbHO HaMIEHHBIX TEOPETUUECKUX
CaMOCTOSITEIbHOCTH U | UICTOYHHUKOB U WJUTIOCTPUPOBATH UMU C/
UHUIUATHBBI TEOPETUYECKHE MOJIOKEHUS UK 000CHOBHIBAThH 70-84 Xopomo/
MPAKTUKY TPUMEHEHUS. 3auTeHo
IToporoBblii PenponykruHas Crynent JEMOHCTPUPYET BJIaJICHUE 65-69 D/Y noBneTBopUTEINBHO/
Bce 6uovl komnemenyuii JeSITENEHOCTD KOMIIETEHIIMSIMM B CTaHAAPTHBIX CHTYyalUsX: 3auTeHo
cghopmuposamnsl Ha NOPO2OBOM U3JIaraeT B Mpezesax 3a1ad Kypca TeOpeTUYECKU
yposHe U TIPAKTUYECKU KOHTPOJIHUPYEMbII MaTepuall. 60-64 E/Tlocpenctsento
/3auTeHo
Hwuske noporosoro OTcyTcTBHE TPU3HAKOB TOPOTOBOTO YPOBHS: KOMIIETEHIIUU HE C(OPMHPOBAHBIL. 0-59 HeynosnerBopurenbHo/

Hezauteno




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

Kpurepuu onieHrBaHNs KOMIIETEHIMM HA KaXJI0M dTalle U3y4YeHUs IUCLUILIMHBI U KaXI0ro BUIA
OILIEHOYHOTO cpezcTBa U npuBoasaTes B 1. 4 @OC. MToroBsiit ypoBeHb CHOPMHUPOBAHHOCTH KOMITETCHIIUU
IIPU U3yYEHUU JUCLUIUIMHBI onpeensercs no tadnuue. Ilpu 3Tom cienyer noOHUMaTh, YTO TPaHMLIA MEXKIY
YPOBHSIMHU JJ11 KOHKPETHBIX PE3YJIbTaTOB OCBOEHHSI 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 KOMIIETCH M

— MUWroroBas arrtecranus N0 AWCHUUIUIMHE SBISIETCS HMHTETPAJbHBIM IOKa3aTeleM KadecTBa
TEOPETUYECKUX W MPAKTUYECKHX 3HAHMM M HaBBIKOB OOYyYalOMIMXCA IO JUCIHUIUIMHE U
CKJIa/IbIBA€TCs U3 OLIEHOK, MOJTYYEHHBIX B XOJI€ TEKYIIIeH U MPOMEXYTOUYHOI aTTecTaliH.

— Texymas arrecranmusi B CEMECTpe NPOBOAMTCS C ILENbI0 OOECHeueHUs: CBOEBPEMEHHOM
0o0paTHO¥M CBsI3U, UISI KOPPEKIMU OOYyYeHMs, aKTUBH3AIMH CAMOCTOATEIBbHON pPabOThI
00ydJaronuxcs.

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

— Texymas arrecranus OCyIIeCTBISETCS /IBa pa3a B CEMECT:

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

o koHTposabHas Touka Ne 2 (KT Ne 2) — BeIcTaBisieTcs B 3JIEKTPOHHYIO BEIOMOCTb HE
no3aHee 16 Hexenu ydeOHOro cemectpa. Bkitodaer B ceOsl OLEHKY MEpONPUATHI
TEKYILEr0 KOHTPOJISI ayJUTOPHOM U CaMOCTOATENBbHON paboThl OOydaromerocs Imo
paznenamM/TeMaM yueOHOU TUCHUILTUHEL ¢ 9 o 16 Henento yuebHOTO cemecTpa.

— PesynbraTel Tekylel U MNPOMEXKYTOUHOHM 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
KonTpoubHas 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
COOTBCTCTBYIOIINX MaKCHUMAJIbHBIX OaJUIOB.

4. Tunosble KOHTPOJIbHBIEC 3aJJaHUsd WUJIH HHBbBIC MaTE€pHaJIbl, H606X0}]HMI>IC AJIsi OICHKH 3HaHHi7[,
yMeHHﬁ, HAaBBbIKOB



dopMa 3K3aMeHAITHOHHOI0 OMJIeTa
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¢dunnan denepaabHOro rocyJapcTBEHHOIO aBTOHOMHOI'O 00pa30BaTENIbHOTO YUPEKASHUs BBICIIETO 00pa30BaHMs
«HanuoHanbsHBIA UCcIen0BaTeIbCKUN SaepHbI yHUBepcuteT « MUDI»

(MATD HUAY MUDN)

HHCTUTYT OBIIEN MIPOPECCUOHAJBHOMN OATI OTOBKHA
Kadenpa Boicieil MaTeMaTUKHU

Hanpasnenue 14.05.02 <KATOMHBIE CTAHIINU: IPOEKTHPOBAHUE, IKCILIYATAIIUS U |

OopasoBarenbHast  «IIpoekTHpPOBaHME M IKCILIYyaTAIIUS] ATOMHBIX CTAHIMA»
nporpamma
Juctunnuxa JAnddepeHnuaibubie M HHTErpaJbHble YDABHEHUS

3K3AMEHAIIMOHHBIN BUJIET Ne 01
1. Bonpoc mist npoBepku ypoBHsa o0yueHHoct 3HATDH
3aoaua Kowu. Teopemvt cyupecmeosanuss u eQUHCMBEHHOCMU

2. Bompoc s mpoepku ypoBHs o0ydennoctu 3SHATH

IIpeobpa3zyiime credyrouee unmeepanvHoe ypasuenue Bonomeppa 6 oupgepenyuanvroe

ypasHeHue u pewiume.
X

u(x) = 2ex — 1 + [u(t)dt
0

3. Bomnpoc nis nmpoepku ypoBHs o0yueHHoctn Y METD

Pewumo ypasnenue @peozonbma

1

u(x) = x + A [(x2%t — xt?) - u(t)dt
0

4. Bompoc aiig npoBepku ypoBHs o0yuenHoctd Y METDH

Haiioume pesonveenmy unmezpanvrozo ypagruenus @pedzonvma,
1

y(x) = 2 [ K(x, )y()dt + f(x)
0
eciu K(x,t) = e*t u svipazume peuienue uepes pe3oibeeHmy



CocraBuTenb H.D. KnuHnommoHsT

(Tmoamuce)
3aBenytomuii kadenpoit/
HAYaJIbHUK OTJIECJIICHUS B.K. AprembeB
(Tonmucs)
« » 20 r.
Kpurepuu n mkaJjia ouieHUBaHM
Ounenka Kpurtepuu onenkn
OTinyHO CTyZneHT N0KEeH:
36-40 - IPOAEMOHCTPHUPOBATH TITyOOKOE ¥ TPOYHOE YCBOCHUE 3HAHUMA

MIPOrpaMMHOT0 MaTepuaa;

- UCYEPIBIBAIOLIE, IOCIE0BATENBHO, TPAMOTHO U JIOTHYECKU CTPONHO
W3JI0’KUTh TEOPETUUECKUI MaTepHal;

- IpaBUJILHO (OPMYIUPOBATH OTPEEIICHUS;

- IPOJAEMOHCTPUPOBATH YMEHHUS CAMOCTOSATEIbHON pabOTHI €

JUTEPATYPOI;
- YMETH C/IeNIaTh BBIBOIBI 110 M3JIaraéMOMY MaTepHaly.

Xopo1io CTyleHT TOJKEH:

30-35 - IPOJIGMOHCTPHUPOBATH JJOCTATOYHO ITOJTHOE 3HAHHE TTPOTPAMMHOTO
MaTepHana;

- IPOAEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETUYECKUX TOHSITHIA;
JOCTATOYHO MOCJIEI0BATENIbHO, TPAMOTHO U JIOTUYECKH CTPOIHO
u3Narath MaTepHal;

- IPOJIEMOHCTPUPOBATH YMEHUE OPUEHTUPOBATHLCS B JTUTEPATYPE;

- YMETh ClIeaTh JOCTATOYHO 0OOCHOBAHHBIE BBIBOIBI IO U3JIATa€MOMY

MaTepHuaiy.
Y 10BJIETBOPUTEIILHO CTyIeHT H0JDKeH:
24-29 - IPOJIEMOHCTPUPOBATH OOIIIee 3HAHNE U3y4aeMOro MaTepHara;

- IOKa3aTh 0011ee BJIaJICHUE MOHATHUIHBIM amnmnapaToM AUCLHUILIUHBL
- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpPOIH M3J1araeMoro

BOIIPOCA;
- 3HATh OCHOBHYIO PEKOMEHIYEMYIO ITPOrpaMMOi y4eOHYIO
JUTEpaTypy.

HeynosnerBoputensto | CTyaeHT IEMOHCTPUPYET:

23 ¥ MeHblIIe - He3HaHKE 3HAYUTENILHOM YaCTH MPOTrPaAaMMHOT0 MaTepuaa;

- HC BJIaACHUC MMOHATHHHBIM alapaToM AUCHUILNIMHBI;

- CYHICCTBCHHBIC OILIHNOKHU IIpH U3JI0)KCHHUU lee6H0r0 MaTtcpualia,
- HCYMCHUC CTPOUTH OTBCT B COOTBETCTBUU CO Cpr1(Typ0171
H3J1aracMoro BOIIpOcCa,

- HCYMCHHC [1CJIaTh BBIBOJBI 110 U3JIaraCMOMYy MaTCpUally.




MUHUCTEPCTBO HAYKH U BBICIIEITO OBPA3BOBAHUSA POCCHUNC KO ®EJEPALIMU
®EJIEPAJIBHOE T'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJBHOE YUPEX/JEHUE BBICIIEI O OBP A30BAHUS

«HauvoHanpHBIMN UCCNENOBATENbCKUMN AAECpHBU yHUBepcurer «MUDU»

OOHMHCKHUM MHCTUTYT ATOMHOM JHEPreTUKU —
¢unmnan denepaabHOro rocyJapcTBEHHOIO aBTOHOMHOI'O 00pa30BaTEIbHOTO YyUPEXKACHUS BBICIIEr0 00pa3oBaHUs
«HanuoHanbHBIA UCCIIEN0BATEIbCKUN SAepHBIN yHUBEpcUTET « MU DY

(MATD HUAY MUDN)

HHCTUTYT OBIIEN MTPO®PECCUOHAJBHOMN OATI OTOBKHA
Kadenpa Boicieil MaTeMaTUKHU

Hamnpasnenue 14.05.02 «<ATOMHBIE CTAHIIVHU: IPOEKTHPOBAHNE, IKCILIYATAIIUS U |

O0pazoBarenpHasd  «I[IpoekTHpOBaHME H IKCITYyaTAMsI ATOMHBIX CTAHIIUA
porpamMmma

Hucuuninza AnddepennuaibHbie M HHTErpaJibHbIe YDABHEHUS

BOITPOCHI K DK3AMEHY

OcHoBHbIe onipeaenenus. Buapl quddepeHnuaibHbIX ypaBHECHUH.

3akoH HproTOHA 0 HarpeBaHuu u oxjnaxaeHuu. Bropoii 3akoH Herotona. PagnoakTuBHEIN pacmal.
JuHamuka nonyiasiuud. ManbTy3uaHcKas MoJiellb pocta. MoJenb JOruCTHYECKOTO POCTa.
I'eomerpuueckas unTepnpetanus auddepeHanTsHOro ypaBHeHus epBoro nopsaka. [Ipumepst
MOCTPOEHUS T0JI HampaBieHu. CTallMOHAPHBIE PEIICHHUS.

M ownhe

o

VYpaBHEHUs ¢ pa3IeIAOIUMUCS NEPEMEHHBIMUA. METO1 pelieHusl ypaBHEHUN € pa3AeIIoIINMUCS

[I€PEMEHHBIMU.

OnHopoaHbIe ypaBHEHUS IEPBOTO NOpsAIKa. MeToibl peleHnst OJHOPOAHBIX YPaBHEHUM

VYpaBHeHus B MoJIHbIX Auddepentnanax. MHTerpupyomnmii MHOXKUTENb

Jlunelinbie ypaBHeHUs 1 mopsiaka.

VYpaBHenus bepuyiiu.

10. YpaBuenus Pukkaru.

11. 3apgaya Komu. Teopems! cyiiecTBOBaHUS U €IUHCTBEHHOCTH.

12. Jluneitnple ypaBHEHUS BbICHIUX MOPAIKOB. OTHOPOIHBIC YPABHEHHSI C TOCTOSHHBIMU
koa¢hdunmentamu. OCHOBHBIE CBOICTBA PEIICHUI JIMHEWHBIX OJTHOPOJIHBIX YPaBHEHUH.
@OyHIaMEeHTaIbHBIN Ha0Op pelIeHUil.

13. HeogHOpOAHBIE YpaBHEHHMSI BHICIINX TOPSAKOB C IOCTOSIHHBIMU KO3 puninentamu. Meto Bapuaiuu
MOCTOSIHHBIX. MeTo/ HeonpeeIeHHBIX KOA(PPUITUSHTOB.

14. CucreMbl ypaBHEHHMIA IEPBOTO MOPSAKA C MOCTOSHHBIME K03 duninentamu. OCHOBHBIE CBOHCTBA
pelnieHui TMHEHHBIX OJTHOPOIHBIX CUCTEM.

15. HeoiHOpOAHBIE CUCTEMBI C TOCTOSIHHBIME KO3 duninenTaMu. Metos Bapuaiui Mpor3BOJIbHBIX
MTOCTOSIHHBIX U METOJ] HEOTPeIeIEHHBIX KOA(PPUITUEHTOB.

16. YcroituuBocth. MccnemoBaHne yCTOMYMBOCTH TIOJIOKEHHUS pPAaBHOBECHUS 4Yepe3 JMHEapU3alluio.
da30BbIe MOPTPETHI CUCTEM 2X2 C MOCTOSHHBIMU Koddunmentamu ((okyc, meHTp, ceamno, ys3edn,
BBIPOJKJICHHBIH y3€ei)

17. Knaccudukanus THHEHHBIX HHTETPAIbHBIX YpaBHEHUIN

10



18. VpaBuenust ®pearonbma BTOPOTO poja € BBIPOXKIACHHBIMU siipamu. CoOcTBeHHbIE (yHKIMH |
xapakrepuctuueckue yuciaa. OqHOpoIHbIE U HeoJHOpOoAHbIE ypaBHeHU Dpearosnbma. AnbrepHaTHBa
®penronsma. MtepupoBaHHBIE si1pa U PE30JIBBEHTA

19. Vpasuenus Bonbreppa. [IpeobpasoBanue ypaBuenust Bonsteppa B O/Y. UtepupoBanHble spa u
PE30JIbBEHTA

11



MUHUCTEPCTBO HAYKU U BBICIIEI'O 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
«HanuoHanbHBIA UCCIIEN0BATEIbCKUN SAepHBIN yHUBEpcUTET « MU DY

(MATD HUAY MUDN)

HHCTUTYT OBIIEN MTPO®PECCUOHAJBHOMN NOAT OTOBKH
Kadenpa Boicieil MaTeMaTUKHU

Hamnpasnenue 14.05.02 «<ATOMHBIE CTAHIIVHU: IPOEKTHPOBAHNE, IKCILIYATAIIUS U |

O6pazoBarenpHasd  «IlpoekTHpPOBaHME M IKCILTYyaTALMSI ATOMHBIX CTAHIHID)
porpamMmma

Jucrunnuxa AnddepennuaibHbie M HHTErpaJbHble YDABHEHUS

KoMIieKT 3a1aHuil 111 KOHTPOJbHOM padoThl Ne 1

Tema ypaBHEHHS IEPBOTO MOPSAIKA

Bapuanr 1

1. xdx— ydy = yx2dy — xy?dx.
Y2 y
r— " +87 +8.
2. 2y'= X X

3.y -y/x=x% y(@)=0.
4. 2(y'+y)=xy? y(0)=2.

5. (3x2y +2y +3)dx+ (x3 +2x +3y?)dy = 0.
6. ydy = (zdy + ydz)/1 + 32.

Bapmuanr 2

1. 1+ y?dx+4x2ydy = 0.

' X% 4+ xy —3y?

2. Y
X% —4xy

12



=

2.

3.

4.

5.

6.

3. Yy +ycosx= Esin 2X, y(O) -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

Bapuanr 3

2xdx— ydy = yx2dy — xy?dx.
;' (X+ y)dx— xdy = 0

y’_|_l:X2’ y(l):].

5 2X

. %( y' +Xy) =\(1+ x%e‘X y21, y(0)=2.
| 2X-1- ! dx—j 2y - dy =0.

LU %) U
y(y? +1)dx+ x(y? —x+1)dy =0

S

Bapuanr 4

Xydx+(x+2)dy=0
2
/ y
4y' = — +10—+5.
X X

Xy' +y = 2x?

y'—y=xy° y(0)=L

(x2 —dxy —2y? )dx + ((y? - 4xy — 2x* )dy = 0.
ydx — xdy = 2x3 - tan;y dx

Bapuanr 5

1. y(4+e*)dy—e*dx = 0.

13



2. Xy'= ZWJF y.

3. Xy' =3y =x?

4 20xy'+y)=xy% y(1)=2

5 2(3xy2 +2x3 )dx + 3(2x2 Y+ Y2 )dy =0.

(2]

. y2dx + (ex —y)dy =0

Kpurtepuu u mkaja oneHuBaHus

¢ 17 mo 20 GatoB

Onenka Kpurtepuu ouenku

OTan4HO CTyneHT N0KEeH MPaBWIBHO PEIIUTh MUHUMYM O 3a/1a4.

¢ 27 no 30 6amoB

Xopomo CTyZeHT 10KEeH MPAaBWIBHO PEIINTh MUHUMYM 4 3a/1aui.

¢ 23 10 26 GamioB

Y 10BAETBOPUTEITHHO CTyaeHT T0KEH PenuTh MPaBUIILHO TP 33/1a4H M, BO3MOXKHO,

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

HeynosnerBopurensHo
¢ 0 1o 18 GamioB

CTyseHT pemu MpaBuIbHO MEHbIIE 3 3a/1a4;

Kaxmas 3amaga oneHnBaercsa B 5 0asuIoBs.
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MUHUCTEPCTBO HAYKH M BBICIIEITO OBPA3OBAHUSA POCCUMCKOU ®EJEPAIIUU
®EJIEPAJIBHOE T'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJBHOE YUPEX/JEHUE BBICIIEI O OBP A30BAHUS

«HauvoHanpHBIMN UCCNENOBATENbCKUMN AAECpHBU yHUBepcurer «MUDU»

OOHMHCKHUM MHCTUTYT ATOMHOM JHEPreTUKU —
¢unmnan denepaabHOro rocyJapcTBEHHOIO aBTOHOMHOI'O 00pa30BaTENIbHOTO YUPEKASHUsS BBICIIETO 00pa30BaHMs
«HanuoHanbHBIA UCCIIEN0BATEIbCKUN SAepHBIN yHUBEpcUTET « MU DY

(MATD HUAY MUDN)

HHCTUTYT OBIIEN MTPO®PECCUOHAJBHOMN NOAT OTOBKH
Kadenpa Boicieil MaTeMaTUKHU

Hamnpasnenue 14.05.02 «<ATOMHBIE CTAHIIVHU: IPOEKTHPOBAHNE, IKCILIYATAIIUS U |

O0pazoBarenpHasd  «I[IpoekTHpPOBaHME H YIKCIIIYyaTAIMS ATOMHBIX CTAHIIUI»
porpamMmma

Jucrunnuxa AnddepennuaibHbie M HHTErpaJbHble YDABHEHUS

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)eX.
2. Pemuth cucremy
& =y+tgt—1,
4y =—x+tgl.

3. HUccnenosarh ycroiunBocTh mnojoxkenust pasuosecust (0,0), kmaccuuuupoBath U HApUCOBATH
(hazoBbIil TOPTPET.

x = 3x — 2y,
y =4y — 6.
4. Pemuth cucremy
0 1 1
r=Axz, A= 1 0 1
2 21
Bapuanr 2
" ' .
1. Pemuth ypaBHEHUE y =7
X=2x+y

2. Peuts cucremy { .

y=—-x+4y—¢t
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4. MHccnenosarh ycroituuBocTh mnoJioxkenus paBHoBecus (0,0), kmaccupuiupoBath U HapUCOBATh
(a30BBIil OPTpET.

X= x+y
y =—2x+3y

5. Pemutsb cucremy

r=4r—y—z,

y=x4+2y—z,

t=x—y+2z
(A1 =2, =23 =3)

Bapuant 3
1. PemmTh ypaBHEHUE y' =y —4y' +4y = x% +1.
2. Permuth cucremy
X =2x—4y
{y =x—3y +t?

3. UccnenoBats ycToiunBocTh mojioxxenus: pasHoBecus (0,0), kiaccuduiupoBath ¥ HApHCOBATH
(ha3oBbIil TOPTPET.

X =2y —3x
y=x—4y

4. Pemuth cucteMy
T =2x+ 2z —y,
y=x+ 2z,
t=y—2x—=2
(A1 =1, Ag 5 = %i).

Bapuanr 4

1. Peminth ypaBHEHHE
y" =3y’ + 2 -
2. Pemuth cucremy
&= y+tg?t—1,
y=—x+tgl.

3. HccnenoBarp ycroitunBocTh mosoxenus: papHosecus (0,0), knaccudumpoBats 1 HApHCOBATH
(a30BBIif IOPTpET.
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4. Pemnth cuctemy

T = 3x — 2y,

y =4y — 6.

r=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
¢ 23 10 26 GamwoB

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

¢ 0 mo 18 GaToB

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

3amaun 1u 3 orieHMBarOTCd B 7 0aII0B, 3aJa4n 2 U 4 OLIEHHUBAIOTCS B 8 0aJIOB
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