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O0nacTh npUMeHeHust

®onp oneHOUHbIX cpeacTB (POC) — ABnseTCs HEOTHEMIIEMOM YaCThIO yUEOHO-METOAUYECKOTO
KOMIUIEKca yueOHOW mucuuiinibl «duddepeHunanbHble M  HHTErpajibHble YPaBHEHUS» W
npeaHa3HaueH JJii KOHTPOJS M OLEHKH 00pa30BaTelIbHBIX TOCTHKEHUN 00y4YarolIuXcsi, OCBOUBILINX

IIpOrpaMMy JaHHOW JUCLUIIIMHBL.

Henu u 3axa4m (pOHIA OLEHOYHBIX CPEACTB

Ienbto @PoHOa OLEHOYHBIX CPEACTB SIBISETCS YCTAHOBJIEHHE COOTBETCTBUS YpPOBHS
MOJTOTOBKM  OOydYaromuxcsi TpeOoBaHUSAM (elepaabHOro ToCYyIapCTBEHHOIO 00pa3oBaTEIbHOTO
CTaHJapTa.

Jns  npoctwkeHus TmOCTaBiI€HHOM 1enu QOOHAOM OLEHOYHBIX CPEACTB IO JAMCHUILIAHE
«/udppepeHunaibHble # MHTErPajibHble YPABHEHMSD) PEIIAIOTCS CIEAYIOIINE 3a1a4H:

—KOHTPOJIb M YIPaBJIEHHUE IMPOLECCOM NpUOOpeTeHHs] OOydaroUIMMUCS 3HAHUH, YMEHMHA WU
HAaBBIKOB IMMPEAYCMOTPCHHLBIX B PaMKax JAHHOI'O KypCa;

—KOHTPOJIb U OLICHKAa CTCIICHU OCBOCHUA KOMHGTGHHI/Iﬁ npeaAyCMOTPCHHBIX B paMKaxX JaHHOI'O
Kypca;

—o0ecreyeHne COOTBETCTBHS Pe3yNbTaToB OOydeHHs 3ajadaM Oyayuiei npodeccuoHaabHON
ACATCIIBHOCTH 4YCPE3 COBCPIICHCTBOBAHUC TPAAUIHUOHHBIX W BHCAPCHHUEC MHHOBAIIMOHHLIX MCETOIOB

o0OydeHust B 00pa30oBaTeNIbHBIN MPOIIECC B PaMKax JaHHOTO Kypca.



1. Ilepeyenb KOMIeTEHLHMH € yKa3aHHeM JTANOB UX (opMupOBaHHS B IpoLecce OCBOCHHA
00pa30BaTeJIbHOM NMPOrPaMMBbI

1.1. [Ilepeuenv naanupyemvix pe3yibmamos o00Oy4eHUA NnO OUCUUNIUHE, COOMHECEHHbIX C
NAGHUPYEeMbIMU PE3YIbMaAmam 0C60eHUs 00pa3o6amenbHoil NPOZPaAMMbl

B pesynsrare ocBoenuss OOIl OGakamaBpuara oOydarouiuiicst JOKEH OBJIAJIETh
CIEAYIONIMMU pe3ysibTaTaMUi 00yUYeHUsI MO TUCIUILINHE:

KOHI)I Pe3y.]II)TaTbI 0CBOCHUHA Hepe‘IeHb INIAHUPYEMBIX
KOMIIETeHLM I (010)11 pe3yJIbTATOB 00y4eHHs 10
Cooepircanue AUCHHUIIMHE™ *
Komnemenuyui ™
OIIK-1 CriocobeH PUMEHSITH 3Hars: OCHOBHBIE METOMIBI
(yHIaMEHTaNbHBIC i depeHInaIbHOT0 W WHTETPAIBHOTO
3HaHU, IOJTy4YCHHBIC B vcurcneHus GpyHKIuN OqHON IepeMeHHOH,
00I1aCTH MaTEMAaTHIECKHIX OCHOBHBIC MTOHSTHUSA u METOIbI
¥ (M) €CTCCTBEHHBIX nuddepeHInanTbsHOTo VICUHCIICHUS
HaykK, H HCTIO/Ib30BATh MX B (GYHKIMH  HECKONBKMX  IEPEMEHHBIX,
npoeCCHOHAIBHOM TEOPUIO YHUCIOBBIX M (DYHKIIMOHAJIBHBIX
JeSITeTbHOCTH DPSZIOB.

VMeTh: IPUMEHSTh MaTreMaTu4ecKue

MCTOAbI, MOJACIU KU 3aKOHbI 1JIs1 PCIICHUS
IMPAaKTUYCCKHUX 3aJaq.

BHaI[CTI)Z MAaTEMATUYCCKUM aHHapaTOM u
HABBIKAMHU HCITOJb30BAHUS COBPEMEHHBIX
IIOaAX010B n MCECTOOAOB MATCMATUKHU K
ONMHCAHWIO, aHajHu3y, TCOPETUYECKOMY H
AKCTIEPUMEHTATIBHOMY HCCJIEJOBAHHUIO,
MOJICTUPOBAHMIO TMPHPOIAHBIX SBICHUN U
MPOIIECCOB B 00BbEME, HEOOXOIAUMOM IS
HCITIOJIB30BaAHHS B o0yueHuun u
podeCCHOHAILHON NS TEILHOCTH.

1.2. Dmanwt hopmuposanun komnemenyuii 6 npoyecce océoenus OOII b6axanaspuama

KoMmoHeHTBl KOMMETeHIHA, KaK MpaBHUJIO, (OPMHUPYIOTCS TP HM3YYCHHH HECKOIBKHIX
JUCLMIUIMH, a TaKXXe B HEMaJIOM CTENEHW B Ipouecce npoxoxnaeHus npaktuk, HUP u Bo Bpems
CaMOCTOSITEIIEHON paboThl oOydaromerocs. Beimonaenue u 3ammura BKP sBnstoTcs BumoMm y4ueOHOM
JesITebHOCTH, KOTOPBIH 3aBepIIaeT npouecc GopMUPOBAHUS KOMITETECHLIUH.

MecTo DUCHMIUIMHBL U COOTBETCTBYIOLIUHM 3Tan (OPMUPOBAHUS KOMIIETEHIUH B 1IEIOCTHOM
npolecce IMOArOTOBKM IO 00pa3oBaTeNbHONM IMpOrpaMMe MOXKHO —OIpENeNuTh 10 MaTpulle
KOMIIETEHIINM, KoTOpas mpuBoautcs B [Ipunoxkennn.

Otansl GOPMUPOBAHUS KOMIIETEHLIMU B MPOLIECCE OCBOCHUSI JUCLIUIUIMHBL:

- HaYaJbHBIA dTam — Ha 3TOM H3Tane (HOPMUPYIOTCS 3HAHWEBHIE M MHCTPYMEHTAJbHBIE OCHOBBI
KOMIIETEHI[MM, OCBAaMBAIOTCS OCHOBHbIE KaTeropuu, (opmupyrorcs Oa3zoBble ymeHus. CTyaeHT
BOCIIPOU3BOIUT TEPMUHBI, (DaKThI, METOBI, IOHATHS, IPUHIIUITBI U IPABUIIA; PEIIaeT yuyeOHbIe 3aa4un
o oo6pasiy;

- OCHOBHO# »Tam — 3HaHUWs, YMEHHs, HABBIKH, oOecreunBaromue (HOpMHUpOBaHHE KOMIETEHIUH,
3HAYUTEIBHO BO3pPACTAIOT, HO €lIe HE JOCTUTraloT WTOrOBbIX 3HaueHuil. Ha »Tom srane cryneHt
OCBaMBaeT AHAJIUTHUYECKUE JEWCTBUA C MNPEAMETHBIMU 3HAHUAMU IO JUCUUIUIMHE, CIIOCOOEH
CaMOCTOSITENIHO pellaTh yueOHbIe 3a7jadM, BHOCS KOPPEKTHBBI B aJTOPUTM JIEHCTBUH, OCYIIECTBIIS
KOPPEKIHUIO B X0O/I€ padOTHI, IEPEHOCUT 3HAHUS M YMEHUS Ha HOBBIE YCIIOBHS,



- 3aBepPUIAKIIMH dTall — HA 3TOM 3Tale CTYACHT JOCTUIaeT UTOrOBBIX MOKA3aTeNIeH MO 3asBICHHOU
KOMIIETEHIIMH, TO €CTh OCBAaMBACT BECh HEOOXOIUMBIN 00bEM 3HAHUM, OBJIAJIEBAET BCEMU YMEHHUSIMU U
HaBbIKaMU B cepe 3asBieHHON kommeTreHIMU. OH CHOCOOCH HCIONBb30BaTh 3TU 3HAHUS, YMEHUS,
HABBIKU MPU PELICHUH 3a]1a4 MOBBIIIEHHON CI0KHOCTH M B HECTAHJAPTHBIX YCIOBUSIX.

Oranbel  GOPMHUPOBAHUS KOMIETEHIIMA B XOJAE OCBOCHUS JUCIUIUIMHBI OTPAXKAIOTCA B
TEMaTU4YECKOM ITaHe (CM.I1. 4 pabodeit mporpaMMbl JUCITUTUIHHBI).

1.3. Ilacnopm ¢honoa ouenounvix cpeocme no OucCyunIune

Ne
n/n

Konrtposaupyemsbie
pasaeJbl (TeMbl)
AUCUMILTHHBI
(pe3yJbTarhl 110
pasjaesam)

Koa konTpoupyemou
KOMIIeTEHIIMHU (MJIU €€ YyacTh) / U
ee popMyIMpoOBKA

HaumenoBanue
OLICHOYHOTI0
cpeacrBa

HuddepenuumanbHbl
€ U WHTETpaJIbHbIC

ypaBHEHUS

CnocoOeH nNpUMEeHSTh
eCTeCTBeHHOHay‘IHBIG )41 OGH.ICI/IH)KeHepHBIe
3HAHUSA, METOAbI MATEMATHYECKOTO
aHaJIM3a U MOJEIMPOBAHNS B UHKCHEPHOU
JIeSITEILHOCTH, CBSI3aHHOM C
MIPOEKTUPOBAHUEM U KOHCTPYHUPOBAHUEM,
TEXHOJIOTHUSMH IPOU3BOACTBA TPUOOPOB U
KOMILUIEKCOB IIMPOKOTO HA3HAYEHUS

(OTIK-1)

KonTposnbHas
pabora 1

Bapuanunonnoe
VCUYUCIICHUE

Crioco0eH OCyIIeCTBIISATh TTOUCK,
KPUTUYCCKUI aHAJIN3 U CHHTE3
UH(OPMAIH, TPUMEHSITh CUCTEMHBIN
TIOIXOJT JIJISl PEIICHUS TIOCTABIICHHBIX 33124
(VK-1), CnocoOeH onpenensiTh Kpyr 3a/1a4
B paMKax MMOCTABJICHHOM 1IEJIM U BHIOMPATh
OIITUMAJIBHBIC CHOCOGBI UX pCLICHUA,
UCXOJIS U3 JICUCTBYIOIIMX IPABOBBIX HOPM,
HMMEIOIIUXCS PECYPCOB U OTPAHHUYEHUIN

(YK-2)

KourtponpHas
pabora 2

DK3aMeH

Cnoco0OeH npUMEHATh
€CTECTBEHHOHAYYHBIC M OOIEHHKEHEPHBIE
3HaHHUA, METOAbBI MAaTCMATHYCCKOI'O
aHaJIM3a ¥ MOJICIIMPOBAHHS B MH)KEHEPHOU
JeSITeIbHOCTH, CBI3aHHOM C
[IPOEKTUPOBAHUEM U KOHCTPYUPOBAHUEM,
TEXHOJIOTHSIMU TIPOU3BOZCTBA MTPUOOPOB U

KOMIIJICKCOB HIMPOKOT'0 HA3HAYCHUA
(OIIK-1)

DK3aMEeHAIMOHHBI
U Outer

Bcero: xonTposbHag 1, 2, 5k3aMeH.




2. Onucanue mokasarejeil 1 KpuTepueB OLEHMBAHNS KOMIIETEHIIMA HA PA3JIMYHBIX 3Tanax ux GopMHUPOBAHMS, ONIMCAHUE HIKAJ OLleHUBAHUS
KoHeuHbIMU pe3ynbTaTaMyd OCBOCHHS MPOTPAMMBl JAUCHUILIUHBI SBIISIOTCS C(HOPMHUPOBAHHBIC KOTHUTHBHBIE JIECKPHUITOPBI «3HATBY, «YMETHY,
«BIIAJIETH», PACIMCAHHBIE O OTAEJIbHBIM KOMIIETEHIUSM, KOTOpble MpuBeAeHbl B 1.1.1. dopMupoBaHue 3THUX IECKPUIITOPOB IMPOUCXOAUT B IMpolecce

1/13yqu1/1;1 AUCHUIIJIINHEBI 110 3TallaM B paMKax pa3m/mH0ro BHU1a y‘IG6HBIX SaHSITI/Iﬁ nu CaMOCTOﬂTCHLHOﬁ paGOTBI.
Breigensirorces Tpu ypoBHS ¢(hOPMHUPOBAHHOCTH KOMIETEHIIMI Ha Ka)KIIOM dTalle: HOPOTOBLINA, IIPOIBUHYTHIA 1 BEICOKHIA.

YpoBHu ConepxarenbHoe OcHoOBHBIE IPU3HAKHU BblJleJICHUS] YPOBHS BPC, ECTS/IIatuéanabuas
ONMCAHME YPOBHA % HIKAJIA U1 OLCHKHU
OCBOCHMS | IK3aMeHa/3a4eTa
Boicokmid TBopueckast IeATeNIbHOCTh | Braouaem Hudcecmosawull yposeHs.
Bce 6uovi komnemenyuti CtyneHT IeMOHCTPUpPYET CBOOOIHOE 00Ia1aHme
cghopmuposanvl Ha 8bICOKOM KOMIETEHIUSAMH, CIOCOOEH MPUMEHUTh UX B A/
YPOBHE 8 COOMEEmCmeuU ¢ HECTaHJApTHBIX CUTyalUsIX: OKa3bIBAET 90-100 Otmro/
yenamu u 3a0a4amu YMEHHE CaMOCTOSATENBHO IPUHUMATh PELICHUE, 3auTeno
OUCYUNTUHDBL pemars mpobieMy/3a1ady TEOPETHYECKOTO UITH
IIPUKJIATHOTO XapaKTepa Ha OCHOBE N3y4YE€HHBIX
METO/0B, IPUEMOB, TEXHOJIOTUI
IIponBuHyTHII [Ipumenenne 3HaHUW W | Bruouaem nudicecmosujull ypogeHs.
Bce 6uowi komnemenyuti yMmMeHuil B Oosee mmpokux | CTyneHT MOXeT JoKa3aTh BIaJeHUE B/
cghopmuposanul Ha KOHTEKCTax y4eOHOM ¥ | KOMHETEHUUSIMH: JEMOHCTPUPYET CIIOCOOHOCTh 85-89 Ouenb Xopomnio/
NPOOBUHYMOM YPOGHE 6 po¢eCCHOHAITBHOM co0upark, CUCTEMaTU3UPOBaTh, AaHAJTU3UPOBATh 3a4TeHo
coomeemcmeuu ¢ yenamMu u | IeATeIbHOCTH, HEXEIW IO | U IpaMOTHO MCIOJIb30BaTh HH(MOPMAIUIO U3
3a0a4amu OUCYUNIUHbBL oOpasiry, Oomnblell JoJel | caMOCTOSTENPHO HAWIEHHBIX TEOPETHUECKUX
CaMOCTOSITEJIBHOCTH U | HICTOYHUKOB U WIIIOCTPUPOBATh UMU C/
MHULUATUBbI TEOPETUYECKHUE TIOJI0KEHUS UIN 000CHOBBIBATH 75-84 Xopouo/
IIPAKTUKY TPUMEHEHMUS. 3a4TeHo
IHoporoserit PenponykrusHas CryneHt JEMOHCTPUPYET BJIaJICHUE 65-74 D/VYnosnerBoputenbHo/
Bce 6uovi komnemenyuti NeSITeIbHOCTh KOMIIETEHIIUSIMU B CTAHJAPTHBIX CUTYalUsX: 3a4yTeHo
cghopmuposanvl Ha NOPO208OM u3JaraeT B Ipenesnax 3agad Kypca TeOpeTUYeCKU
yposHe U TIPAKTUYECKU KOHTPOJIUPYEMBIN MaTepHall. 60-64 E/Tlocpenctsento
/3auTeHo
Hwuxe moporosoro OTcyTCTBHE TPU3HAKOB MTOPOTOBOTO YPOBHS: KOMIIETEHIIUH HE C(POPMUPOBAHBI. 0-59 HeynosnerBopurenpHo/
CTyneHT He B COCTOSHMM NPOAEMOHCTPHPOBATH 00JIalaHue KOMIIETEHIMSIMU B 3a4TeHo
CTaHJAPTHBIX CUTYAIUAX.







OI_IGHI/IBaHI/Ie PE3YJIbTATOB O6y‘-I€HI/I$I CTYACHTOB 110 JUCHUIINIMHC OCYHICCTBIILACTCA 110
pEemIaMeHTy TEKYIIEero KOHTPOJIS M MPOMEKYTOUHOM aTTeCcTal|H.
KpI/ITepI/II/I OLCHUBAHUA KOMHQTCHLII/Iﬁ Ha KaXXJIOM 3TallC U3yUCHUA NUCHHUIUIMHBL JJIA KaKA0I'0
BHJIa OIICHOYHOTrO cpenactBa u mpuBomarcs B 1. 4 ®OC.MToroBwlii ypoBeHb CHOPMUPOBAHHOCTH
KOMIICTCHI WU IIPU U3YYCHHUU JUCHUIIIMHBI OPCACIACTCA 1O Ta6J'II/II_[C. HpI/I 9TOM CJICAYCT IOHUMATh,
YTO TpaHUIa MEXAY YPOBHSIMH [UIsi KOHKPETHBIX pPE3yJIbTaTOB OCBOCHHS 00pa30BaTEIbHOMN
IIporpaMMbl MOXET CMCIIATLC.

YpoBeHb c(hOpMHUPOBAHHOCTH TexkymuiKOHTPOJIb IIpomexxkyTouHasi arrecTanus
KOMIIETEHIIMH
BBICOKHI BBICOKH I
BBICOKHH npoosUHYMbl B8bICOKUL
8bLCOKULL NPOOBUHYMbLLL
nOpPO206bLIl BbICOKULL
BbLCOKUL Nnopo2oa8sil
MNPOJABUHYTHIN NPOABUHYTHIN NPOABHUHYTHIN
nPOOSUHY MBI nopo2osulli
nopo2o6wlil NPOOBUHYMbIU
TIOPOTOBKLIN TMOPOTOBbLIH MOPOTOBbIii
MOPOrOBhIH HHZKE TIOPOTr0oBOIro
HUKE OPOTOBOTO
HH2KEe TIOPOTr0BOT0 -

3. MeTonnueckue MaTepuaJibl, ONpeaesoimne Npouea1ypbl OleHUBAHUS 3HAHUI, YMEHHH,
HABBIKOB WJIH ONbITA AeATEIbHOCTH, XaPAKTEPHU3YIOIIHX ITaNbl (POPMUPOBAHHUS KOMIIETCHIM .

PeliTunroBas oneHKa 3HaAHUH SIBJISIETCS HHTETPAJIbHBIM [MOKa3aTelieM KauecTBa TEOPETHUECKUX
U TPaKTUYECKUX 3HAHUM W HABBIKOB CTYACHTOB MO JHCLHUIUIMHE W CKJIAJbIBA€TCS M3 OLEHOK,
MOJIYYEHHBIX B XO/I€ TEKYILEr0 KOHTPOJISI U POMEKYTOUHOM aTTeCcTaluu.

Texkymuii KOHTPOJIb B CEMECTPE MTPOBOAUTCS C IENIbI0 00eCTIeueHNsI CBOCBPEMEHHOM 00paTHOM
CBSI3H, JJI1 KOPPEKIIUN OOYUICHUS, aKTUBU3AIMH CAMOCTOSTEIIbHON pabOThI CTYACHTOB.

[IpomexyTouHast arrecrauusi npegHa3HaueHa s OOBEKTHBHOIO MMOJATBEPKICHUS U
OILICHUBAHUS JOCTUTHYTHIX PE3YJIBTATOB 00yUEHUS MOCIE 3aBEPIICHUS U3yUCHUS JUCIIUILITHHBL.

Texymuii KOHTPOJIb OCYIIECTBIISIETCS JIBa pa3a B cemecTp: KoHTposibHas Touka Ne 1 (KT Ne 1)
u koHTponbHas Touka Ne 2 (KT Ne 2).

Pe3ynbrarel TEKylIEro KOHTPOJISI M INPOMEXKYTOYHOM arTecTaluy IOABOAATCSA IO IIKaje
0aJIbHO-PEUTUHTOBOM CUCTEMBI.

Bua xonTposas Jdran peUTHHIoBOM cucrteMbl OUEeHOYHOE bana

CpeacTeo MuHumMym Makcumym

Texymmid KonTposabHast Touka Ne 1 18 30

KontponwHas pabora Nel 18 30

KonTpoabHas Touka Ne 2 18 30

KontponbsHas pabora Ne2 9 15

KouTponbpHasg padora Ne3 9 15

ITpoMeKkyTOUHbII IK3aMeH 24 40

Bomnpoc 5 10

3amaua 5 10

3amaua 7 10

3agaua 7 10

HNUTOI'O no tucuninge 60 100




[Ipouenypa oueHuBaHUS 3HAHUM, YMEHMH, BIAJCHHM [0 JUCUUIUIMHE BKJIKOYAET YYET
YCHEUIHOCTH M0 BCEM BUJAaM 3asBJIICHHBIX OLIEHOYHBIX CPE/CTB.

Tectsl 1O pa3zmenaM TPOBOAATCS Ha MPAKTHUCCKUX 3aHATHSIX M BKIIOYAIOT BOIPOCHI IO
Hpez[bmymeMy pazz[eny. BaJIJIBI BBICTABJIAKOTCA npenonaBaTeneM B COOTBCTCTBHH C yTBCp)K,HGHHOfI
IIKAJION OLICHUBAHUS.

YCTHBI Oonpoc MPOBOAUTCS HAa KaXKIOM NMPAKTUUYECKOM 3aHSATUU M 3aTparuBaeT KaK TEMaTHKY
MPOILEIIET0 3aHITHs, TaK U JEKUUOHHBIN Matepuai. [IpuMeHsieTcst rpyImnoBoe OLEHUBAHUE OTBETa
WM OLICHUBAHKE MPETOoAaBaTeIeM.

[To oxoH4YaHMM OCBOEHUSA IUCIUIUIMHBI TPOBOIUTCS MPOMEKYTOUHAS arTecTalusi B BHJIE
9K3aMEHa, YTO TIO3BOJSET OICHUTh COBOKYMHOCTH NPHUOOPETEHHBIX B IMpolecce O0O0ydeHus
komneTeHIui. [Ipu BBICTaBIEHWHM WTOTOBOW OIICHKM TMPUMEHSETCS OauThbHO-PEHTHHTOBAs CHCTEMa
OIICHKH PEe3yabTaTOB 00yUEHHUSI.

DK3aMeH NpeHa3HauYeH Ui OLIEHKH paboThl 0O0ydarolIerocs B TeUEHHE BCEr0 CpOKa M3yUCHHS
JUCLHUIIMHBl W TPU3BaH BBIABUTH YPOBEHb, IPOYHOCTH MU CHCTEMATHYHOCTH IOJYYEHHBIX
00y4aroLMMCs TEOPETUUECKUX 3HAHUN U YMEHHI MPAKTUYECKOTO UCTIOIb30BaHMsI 3HaHUH (Hampumep,
MPUMEHSTh TEOPETUUECKUE 3HAHMSI B PELIEHUU 3a/ad), IpUOOpETeHHs] HABBIKOB CaMOCTOSITEIbHOM
paboThl, pa3BUTHS TBOPUECKOTO MBIIIIJICHHUS.

Onenka chOpPMUPOBAHHOCTH KOMIIETEHIIMKA Ha JK3aMEHE JUIS TeX OOydaroluxcsi, KOTOphIE
MPOMYCKAJIM 3aHATHS M HE YYaCTBOBAJIM B MPOBEPKE KOMIIETECHIMIA BO BPEMS U3YyUECHUS JUCUUILINHBI,
MIPOBOJIUTCS MOCJE MHAWBHUIYATILHOTO COOECEOBAHUS C MPEMOAaBaTeNIieM MO MPOIYIISHHBIM WIH He
YCBOEHHBIM O00YYaIOIUMCS TEMaM.

4. TunoBbie KOHTPOJIbHbIE 32/IaHUS UM HHbIE MAaTEePHAJIbI, HEO0OX0AUMBbIE 11l OLICHKH 3HAHUI,
YMEHUI, HABBIKOB

4.1. Ix3amen
a) TUIIOBBIE BOIIPOCHI (3a4aHusl):
DK3aMEHAIMOHHBIE OUIIETHI



MUHHUCTEPCTBO OBPA3OBAHUS U1 HAYKH POCCUMCKOM OEJNEPALIUN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEX/IEHUE
BBICIHETO OBPA3OBAHUS
«HaunoHaIbHBIN UCCIEA0BATENBCKUM SepHbIN yHUBEpcUTeT «MUDN)
OOHMHCKM MHCTUTYT ATOMHOM IHEPreTHKHU —
¢dunman peneparbHOTO rocyJapcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKICHUS BBICIIETO

o0pazoBanus «HaunoHanbHBIN McCIeq0BaTeNbCKUH sepHbIi yHIBEpcUTeT « MU DN

Hampasnenue 12.03.01 «IIpubdopocTpoeHue»

[Ipoduns IIpu6Gopbl U MeTOLI KOHTPOJISI KAYeCTBA U INATHOCTUKHU

Huciuminza JuddepennnanibHble ¥ MHTErpajbHble YPABHEHNS
buiaer Ne 1

10 AUCLUIIIINHE ﬂH(l)(I)e[)eHgI/IaJIBHBIG U _HWHTCIPAJIbHBIC YPABHCHUA

1. Ilpumepsl 3a1a4, TPUBOASILNX K MHTETPAJIbHBIM YPABHEHUSIM.

2. BbiBoa ypaBHeHUs Diiepa i BapUalOHHON 3aJ]auyl C HENOJIBUKHBIMU I'PaHULIAMU.

3. 3agaun

nouent OINIT /JI.A. KoponeBa/ «_ » 20




MUHHUCTEPCTBO OBPA3OBAHUS U1 HAYKH POCCUMCKOM OEJNEPALIUN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEX/IEHUE
BBICIHETO OBPA3OBAHUS
«HaunoHaIbHBIN UCCIEA0BATENBCKUM SepHbIN yHUBEpcUTeT «MUDN)
OOHMHCKM MHCTUTYT ATOMHOM IHEPreTHKHU —
¢dunman peneparbHOTO rocyJapcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKICHUS BBICIIETO

o0pazoBanus «HaunoHanbHBIN McCIeq0BaTeNbCKUH sepHbIi yHIBEpcUTeT « MU DN

12.03.01 «IIpubdopocTpoeHue»

Hanpasnenue
[Ipoduns IIpu6Gopbl U MeTOLI KOHTPOJISI KAYeCTBA U INATHOCTUKHU
Huciuminza JuddepennnanibHble ¥ MHTErpajbHble YPABHEHNS

Buaer Ne 2

10 AUCLUIIIINHE ﬂH(l)(I)e[)eHgI/IaJIBHBIG U _HWHTCIPAJIbHBIC YPABHCHUA

1. IloBTOpHBIE siApa ypaBHeHUs Dpearonbma 2-ro poaa. BelpakeHue pe3oinbBEHTHI Uepes

MIOBTOPHBIE SI/Ipa.
2. Heobxonumoe ycinoBre JOCTHKEHHSI SKCTpeMyMa st GyHKIMOHATa

b 1
vvI= [ f(x v, y) dx, y@=y, yb)=y,
3. 3amaun

nouent OITIT /JI.A. KoponeBa/ «__ » 20

10



MUHHUCTEPCTBO OBPA3OBAHUS U1 HAYKH POCCUMCKOM OEJNEPALIUN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEX/IEHUE
BBICIHETO OBPA3OBAHUS
«HaunoHaIbHBIN UCCIEA0BATENBCKUM SepHbIN yHUBEpcUTeT «MUDN)
OOHMHCKM MHCTUTYT ATOMHOM IHEPreTHKHU —
¢dunman peneparbHOTO rocyJapcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKICHUS BBICIIETO

o0pazoBanus «HaunoHanbHBIN McCIeq0BaTeNbCKUH sepHbIi yHIBEpcUTeT « MU DN

Hampasnenue 12.03.01 «IIpubdopocTpoeHue»

[Ipoduns IIpu6Gopbl U MeTOLI KOHTPOJISI KAYeCTBA U INATHOCTUKHU

Huciuminza JuddepennnanibHble ¥ MHTErpajbHble YPABHEHNS
buner Ne 3

10 AUCLUIIIINHE ﬂH(l)(I)e[)eHgI/IaJIBHBIG U _HWHTCIPAJIbHBIC YPABHCHUA

1. Pe3onbBenTa ypaBHeHust Boibsreppa 2 posa, BeIpaK€HUE Yepe3 OBTOPHBIE AIpa.

2. HeoOxommmoe yClIOBUE TOCTHKECHUS IKCTpeMyMa ISl PyHKIIHOHAIA
b

' m)
V= S £ Y Y0 A, 9@ = 9= 3@ =V "=V
a
3. 3amaun

noreHt OITIIT /JI.A. KoponeBa/ «_ » 20 r

11



MUHHUCTEPCTBO OBPA3OBAHUS U1 HAYKH POCCUMCKOM OEJNEPALIUN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEX/IEHUE
BBICIHETO OBPA3OBAHUS
«HaunoHaIbHBIN UCCIEA0BATENBCKUM SepHbIN yHUBEpcUTeT «MUDN)
OOHMHCKM MHCTUTYT ATOMHOM IHEPreTHKHU —
¢dunman peneparbHOTO rocyJapcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKICHUS BBICIIETO

o0pazoBanus «HaunoHanbHBIN McCIeq0BaTeNbCKUH sepHbIi yHIBEpcUTeT « MU DN

Hampasnenue 12.03.01 «IIpubdopocTpoeHue»

[Ipoduns IIpu6Gopbl U MeTOLI KOHTPOJISI KAYeCTBA U INATHOCTUKHU

Huciuminza JuddepennnanibHble ¥ MHTErpajbHble YPABHEHNS
buiaer Ne 4

1. YpaBuenus Bonbreppa 2 poaa. Teopema cyiiecTBOBaHUS U €AMHCTBEHHOCTH petieHus. Psy
Heiimana s pernenust ypasaenus Boisreppa 2 poza.

2. 3agauu BapuanumonHoro ucuucienus. ®yukuuonansl. Hopmer C, C,, Cy.

3. 3amaun

nouent OIIIT /JLLA. KoponeBa/  «_ » 20

12



MUHHUCTEPCTBO OBPA3OBAHUS U1 HAYKH POCCUMCKOM OEJNEPALIUN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEX/IEHUE
BBICIHETO OBPA3OBAHUS
«HaunoHaIbHBIN UCCIEA0BATENBCKUM SepHbIN yHUBEpcUTeT «MUDN)
OOHMHCKM MHCTUTYT ATOMHOM IHEPreTHKHU —
¢dunman peneparbHOTO rocyJapcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKICHUS BBICIIETO

o0pazoBanus «HaunoHanbHBIN McCIeq0BaTeNbCKUH sepHbIi yHIBEpcUTeT « MU DN

Hampasnenue 12.03.01 «IIpubdopocTpoeHue»

[Ipoduns IIpu6Gopbl U MeTOLI KOHTPOJISI KAYeCTBA U INATHOCTUKHU

Huciuminza JuddepennnanibHble ¥ MHTErpajbHble YPABHEHNS
bujaer Ne 5

IO AMCLHHUIIIINHE Z!I/IghfheneH!!I/IaHLHHe U _HHTCIPpAaJIbHBIC YPABHCHUS

1. HeogHopoansie ypaBuenus: ®penronbpma 2 pojia ¢ BBIPOKACHHBIMHE SIIPAMH.

2. IIpeobpa3zoBanue BTOpoi Bapuauuu (yHKIMOHaNa. YcioBue Jlexanapa.

3. 3amaun

nouent OIIIT /JLLA. KoponeBa/ «__ » 20

13



MUHHUCTEPCTBO OBPA3OBAHUS U1 HAYKH POCCUMCKOM OEJNEPALIUN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEX/IEHUE
BBICIHETO OBPA3OBAHUS
«HaunoHaIbHBIN UCCIEA0BATENBCKUM SepHbIN yHUBEpcUTeT «MUDN)
OOHMHCKM MHCTUTYT ATOMHOM IHEPreTHKHU —
¢dunman peneparbHOTO rocyJapcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKICHUS BBICIIETO

o0pazoBanus «HaunoHanbHBIN McCIeq0BaTeNbCKUH sepHbIi yHIBEpcUTeT « MU DN

Hampasnenue 12.03.01 «IIpubdopocTpoeHue»

[Ipoduns IIpu6Gopbl U MeTOLI KOHTPOJISI KAYeCTBA U INATHOCTUKHU

Huciuminza JuddepennnanibHble ¥ MHTErpajbHble YPABHEHNS
buaer Ne 6

10 AUCLUIIIINHE ﬂH(l)(I)e[)eHgI/IaJIBHBIG U _HWHTCIPAJIbHBIC YPABHCHUA

1. HeonHopoausle ypaBHeHus: @pearonpMa 2 poaa ¢ HenpepbrIBHBIMU siipaMu. COr03HOE
ypaBHeHHe. AnbrepHaruBbl  Ppenronbpma (0. 1.).

2. HeoOxomumoe ycioBre JOCTHXKEHHSI SKCTpeMyMa Tl (PyHKITHOHAIIA
b

vvI= [ f(x v, y) dx, y@=y, y(b)=y,
a

3. 3amaun

nouent OITIT /JI.A. KoponeBa/ «__ » 20

14



MUHHUCTEPCTBO OBPA3OBAHUS U1 HAYKH POCCUMCKOM OEJNEPALIUN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEX/IEHUE
BBICIHETO OBPA3OBAHUS
«HaunoHaIbHBIN UCCIEA0BATENBCKUM SepHbIN yHUBEpcUTeT «MUDN)
OOHMHCKM MHCTUTYT ATOMHOM IHEPreTHKHU —
¢dunman peneparbHOTO rocyJapcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKICHUS BBICIIETO

o0pazoBanus «HaunoHanbHBIN McCIeq0BaTeNbCKUH sepHbIi yHIBEpcUTeT « MU DN

Hampasnenue 12.03.01 «IIpubdopocTpoeHue»

[Ipoduns IIpu6Gopbl U MeTOLI KOHTPOJISI KAYeCTBA U INATHOCTUKHU

Huciuminza JuddepennnanibHble ¥ MHTErpajbHble YPABHEHNS
buaer Ne 7

IO AMCLHHUIIIINHE Z!I/IghfheneH!!I/IaHLHHe U _HHTCIPpAaJIbHBIC YPABHCHUS

1. PezonbBenta ypaBHeHus Openronbpma 2 posia ¢ HEIPEPHIBHBIM CUMMETPHUYHBIM SIIPOM.

2. HeoOxommmoe yclioBuE TOCTHKEHUS SKCTpeMyMa sl PyHKIIMOHAIA
b

vI= [ 6y, y, 2 2) dx, y@=v, y(b)=yyz(a)=2,2(b)=z,
a

3. 3amaun

nouent OITIT /JILA. KoponeBa/  «_ » 20

15



MUHHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUMCKOM OEJNEPALIUN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEX/IEHUE
BBICIHETO OBPA3OBAHUS
«HauunoHaIbHBIN UCCIEA0BATENbCKUH SAepHbIN yHUBEpcUTET «MUDN)
OOHMHCKM MHCTUTYT ATOMHOM IHEPreTHKHU —
¢bunman peneparbHOTO rocyJapcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKICHHUS BBICIIETO

o0pazoBanus «HaunoHanbHBIN McCIeq0BaTeNbCKUH sepHbIi yHIBEpcUTeT « MU DI

Hampasnenue 12.03.01 «IIpubGopocTpoeHue»

[Mpoduns IIpu6Gopbl 1 MeTOBI KOHTPOJISI KAYeCTBA U INATHOCTUKHU

Huciuminna JuddepennnanibHble ¥ MHTErpajbHble YPABHEHNS
buiaer Ne 8

10 AMCLHHUIIIINHE Z!I/IghfheneH!!I/IaHLHHe U _HHTCIPAJIbHBIC YPABHCHUS

1. HeogHopoausie ypaBHeHus @pearoiabma 2 poa ¢ CAMMETPUYHBIM HEMPEPBHIBHBIM SAPOM.

2. HeO6XOI[I/IMOC YCIIOBUC NOCTHUKCHUS SKCTpEMYyMa JIJIsL (I)yHK]_II/IOHaHa
f ' (m)
n
V[y]= f f(xl y; y AL ] y ) dx) y(a) Vaor y(b) Voo "'y(n_l)(a) :ya,n-]:y(n-u =Vbn-1-
a
3. 3agaun

nouent OITIT /JILA. KoponeBa/ «_ » 20 r.

16



MUHHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUMCKOM OEJNEPALIUN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEX/IEHUE
BBICIHETO OBPA3OBAHUS
«HauunoHaIbHBIN UCCIEA0BATENbCKUH SAepHbIN yHUBEpcUTET «MUDN)
OOHMHCKM MHCTUTYT ATOMHOM IHEPreTHKHU —
¢bunman peneparbHOTO rocyJapcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKICHHUS BBICIIETO

o0pazoBanus «HaunoHanbHBIN McCIeq0BaTeNbCKUH sepHbIi yHIBEpcUTeT « MU DI

Hampasnenue 12.03.01 «IIpubGopocTpoeHue»

[Mpoduns IIpu6Gopbl 1 MeTOBI KOHTPOJISI KAYeCTBA U INATHOCTUKHU

Huciuminna JuddepennnanibHble ¥ MHTErpajbHble YPABHEHNS
buaer Ne 9

10 AUCLUIIIINHE ﬂH(l)(I)e[)eHgI/IaJIBHBIG U _HWHTCIPAJIbHBIC YPABHCHUA

1. HexoppextHocTh ypaBHeHuit ®pearonsma 1-ro pona. Meton A. H. TuxoHoBa pemieHus
HEKOPPEKTHBIX 3a/1auy.

2. Bropas Bapuanus pyHKIIMOHANA C PUKCHPOBAHHBIMU TPAaHUIIAMH.

3. 3amaun

nouent OIIIT /JILA. Koponesa/ «__ » 20

17



MHHHUCTEPCTBO OBPA3BOBAHUSI U HAYKH POCCUMCKOMN ®EJIEPAIINU
OEJEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BBICIHEI'O OBPA3OBAHUMA
«HauunoHaIbHBIN UCCIEA0BATENbCKUH SAepHbIN yHUBEpcUTET «MUDN)
OOHMHCKM MHCTUTYT ATOMHOM IHEPreTHKHU —

(I)I/IJ'II/IaJ'I (I)C,[[CpaJ'IBHOFO TroCyaAapCTBEHHOI'0O aBTOHOMHOI'O 06p8.30BaTCJ'ILHOFO YUPEIKACHUA BBICIICTO

o0pazoBanus «HaunoHanbHBIN McCIeq0BaTeNbCKUH sepHbIi yHIBEpcUTeT « MU DI

Hampasnenue 12.03.01 «IIpubGopocTpoeHue»
[Mpoduns IIpu6Gopbl 1 MeTOBI KOHTPOJISI KAYeCTBA U INATHOCTUKHU
Jucuunimza

JuddepennnanibHble ¥ MHTErpajbHble YPABHEHNS

Buger Ne 10
no qucrumuinae  JluddepeHimanbaple 1 UHTErPATbHBIC YPABHEHUS

1. Oneparop @pearoapsma. CUMMETPUYHOCTD, TOJIHASI HEIPEPHIBHOCTH ONEpaTOpa
®pearoyibma.

2. JocTtaToyHoe yCIOBHE NOCTIKEHUS dKcTpeMyMa. CHUIIBbHBIN U cl1a0bIid SKcTpeMyM. Bropas
Bapuanus QpyHKIHoHaNa. JloctatrouHoe ycinoBHE JOCTIKEHHS CJIad0ro SKCTpeMyMa.

3. 3agaun

nouent OINIT /JILA. KoponeBa/ «_ » 20

18



MUHHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUMCKOM OEJNEPALIUN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEX/IEHUE
BBICIHETO OBPA3OBAHUS
«HauunoHaIbHBIN UCCIEA0BATENbCKUH SAepHbIN yHUBEpcUTET «MUDN)
OOHMHCKM MHCTUTYT ATOMHOM IHEPreTHKHU —
¢bunman peneparbHOTO rocyJapcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKICHHUS BBICIIETO

o0pazoBanus «HaunoHanbHBIN McCIeq0BaTeNbCKUH sepHbIi yHIBEpcUTeT « MU DI

12.03.01 «IIpubGopocTpoeHue»

Hanpasnenue
[Mpoduns IIpu6Gopbl 1 MeTOBI KOHTPOJISI KAYeCTBA U INATHOCTUKHU
Huciuminna JuddepennnanibHble ¥ MHTErpajbHble YPABHEHNS

Bujger Ne 11

10 AMCLHHUIIIINHE Z!I/IghfheneH!!I/IaHLHHe U _HHTCIPAJIbHBIC YPABHCHUS

1. Heognopoausie ypaBuenusi ®pearonsma 2 pona. Pemenue npu mansix A. Pan Heiimana.

2. Dkcrpemym ¢ynkiuonana. [lepsas Bapuanus ¢ynkiuonana. Heobxonumoe ycinosue
JOCTHKEHUS SKCTpEMYMa.

3. 3agaun

nouent OINIT /JI.A. KoponeBa/«__ » 20 r

19



MHUHHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCUIMCKOM ®EJEPALIUUA
OEJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEXJIEHUE
BBICHIETO OBPA3OBAHUMA

«HauunoHaIbHBIN UCCIEA0BATENbCKUH SAepHbIN yHUBEpcUTET «MUDN)

OOHMHCKM MHCTUTYT ATOMHOM IHEPreTHKHU —
¢unuan gpenepansbHOrO rocyIapcTBEHHOTO aBTOHOMHOT'O 00Pa30BaTeIbHOTO YUPEKICHNUS BBICILIETO
o0pazoBanus «HaunoHanbHBIN McCIeq0BaTeNbCKUH sepHbIi yHIBEpcUTeT « MU DI

12.03.01 «IIpubGopocTpoeHue»

Hanpasnenue
[Mpoduns IIpu6Gopbl 1 MeTOBI KOHTPOJISI KAYeCTBA U INATHOCTUKHU
Huciuminna JuddepennnanibHble ¥ MHTErpajbHble YPABHEHNS

Bujger Ne 12

10 AUCLUIIIINHE ﬂH(l)(I)e[)eHgI/IaJIBHBIG U _HWHTCIPAJIbHBIC YPABHCHUA

1. OgHopoanbie ypaBHeHUsT Dpenronbma € BRIPOXKICHHBIM HENIPEPHIBHBIM siapoM. CBOMCTBa
cOOCTBEHHBIX (DYHKIIUN U COOCTBEHHBIX 3HAYCHUH.

2. 3anmauym BapuanuoHHoro ucuucienud. ®yukuuonansl. Hopmel C, C,, Cy.

3. 3amaun

nouent OIIIT /JILA. KoponeBa/ «__ » 20

20



MUHHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUMCKOM OEJNEPALIUN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEX/IEHUE
BBICIHETO OBPA3OBAHUS
«HauunoHaIbHBIN UCCIEA0BATENbCKUH SAepHbIN yHUBEpcUTET «MUDN)
OOHMHCKM MHCTUTYT ATOMHOM IHEPreTHKHU —
¢bunman peneparbHOTO rocyJapcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKICHHUS BBICIIETO

o0pazoBanus «HaunoHanbHBIN McCIeq0BaTeNbCKUH sepHbIi yHIBEpcUTeT « MU DI

Hampasnenue 12.03.01 «IIpubdopocTpoeHue»

[Mpoduns IIpu6Gopbl 1 MeTOBI KOHTPOJISI KAYeCTBA U INATHOCTUKHU

Huciuminna JuddepennnanibHble ¥ MHTErpajbHble YPABHEHNS
buiaer Ne 13

10 AUCLUIIIINHE ﬂH(l)(I)e[)eHgI/IaJIBHBIG U _HWHTCIPAJIbHBIC YPABHCHUA

1. Pe3onbBenTa ypaBHeHust @penronbma 2-ro poaa. MHTerpanbHoe ypaBHEHUE 1S
OIIpENEIICHUS PE30JIbBEHTHI.

2. Heobxoaumoe yCIoBUE JOCTHKEHMS SKCTpeMyMa s (PyHKIIMOHAA
’ ' m)
n
VIVI= [ £V, Y V) Ay (@) =Varr Y(B) =V V"A@)=V "=V
a
3. 3amaun

nouent OITIT /JI.A. KoponeBa/ «_ » 20

21



MUHHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUMCKOM OEJNEPALIUN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEX/IEHUE
BBICIHETO OBPA3OBAHUS
«HauunoHaIbHBIN UCCIEA0BATENbCKUH SAepHbIN yHUBEpcUTET «MUDN)
OOHMHCKM MHCTUTYT ATOMHOM IHEPreTHKHU —
¢bunman peneparbHOTO rocyJapcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKICHHUS BBICIIETO

o0pazoBanus «HaunoHanbHBIN McCIeq0BaTeNbCKUH sepHbIi yHIBEpcUTeT « MU DI

Hampasnenue 12.03.01 «IIpubdopocTpoeHue»
[Mpoduns IIpu6Gopbl 1 MeTOABLI KOHTPOJISI KauecTBa U AuarHoctuxkullporpamma
«SlpepHble peaKTOPbD»
JuciuminHa JAunddepennuanbabie ¥ HHTErPajibHble YPABHEHHS
Buaer Ne 14

10 AUCLHHUIIIINHE Q!I/Iglgg]geneH”I/Iaanme U _HHTCIpaJIbHBIC YPABHCHUS

1. Teopema ['mas6epra-IlImuara (6. ).
2. JlocTaTo4HOE YCIIOBHE JOCTHIKEHUST €1ab0ro sKcTpemyma Juist (yHKIIMOHAa

b 1
vvI= [ f(x v, y) dx, y@=v, yb)=y,
3. 3amaun

nouent OITIT /JI.A. KoponeBa/ «_ » 20

22



MUWHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH POCCUMCKOM ®EJEPALINN
OENEPAJIBHOE TOCYIIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICIHEI'O OBPA3OBAHUMA
«HanunoHaIbHBIN UCCIEA0BATENBCKUMN SAEpHbIN yHUBEpCcUTET « MU DN
OOHMHCKNI MHCTUTYT ATOMHOM JHEPreTUKHU —
¢unnan GenepaabHOro rocyJapCTBEHHOTO aBTOHOMHOT'O 00pa30BaTEIbHOTO YUPESKICHHUS BBICIICTO

obpazoBanus «HarmoHaIsHBIN HCCTIe0BaTENBCKUH SACPHBIN YHUBEpCUTET « MU DI

12.03.01 «IIpunGopocTpoenue»

Hampasnenue
[Tpodunn IIpuGopbl U MeTOAbI KOHTPOJISI KA4Y€CTBA M THATHOCTUKH
JucuurinHa JnddepeHnnaibHble 1 MHTErPAJbHbIE YPABHEHUS

Bbuaer Ne 15

10 AMCLHHUIIIINHE Z!I/IghfheneH!!I/IaHLHHe U _HHTCIPAJIbHBIC YPABHCHUS

1. CoiicTBa cOOCTBEeHHBIX (PYHKIIMI M COOCTBEHHBIX 3HAYCHMI ypaBHeHUs Dpearonsma 2 poaa

C HCIIPECPBIBHBIM CUMMCTPHUYHBIM SIIPOM.
2. Heo0xomuMoe ycIoBHE TOCTHKEHUS IKCTpeMyMa it (pyHKIIMOHATIA

b 1
vvI= [ f(x v, y) dx, y@=y, y®)=y,

3. 3amaun

/JI.A. KoponeBa/ «_ » 20 r

nouedt OIIIT
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MUWHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH POCCUMCKOM ®EJEPALINN
OENEPAJIBHOE TOCYIIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICIHEI'O OBPA3OBAHUMA
«HanunoHaIbHBIN UCCIEA0BATENBCKUMN SAEpHbIN yHUBEpCcUTET « MU DN
OOHMHCKNI MHCTUTYT ATOMHOM JHEPreTUKHU —
¢unnan GenepaabHOro rocyJapCTBEHHOTO aBTOHOMHOT'O 00pa30BaTEIbHOTO YUPESKICHHUS BBICIICTO

obpazoBanus «HarmoHaIsHBIN HCCTIe0BaTENBCKUH SACPHBIN YHUBEpCUTET « MU DI

12.03.01 «IIpunGopocTpoenue»

Hampasnenue
[Tpodunn IIpuGopbl U MeTOAbI KOHTPOJISI KA4Y€CTBA M THATHOCTUKH
JucuurinHa JnddepeHnnaibHble 1 MHTErPAJbHbIE YPABHEHUS

Buiger Ne 16
no qucrumiuie  JluddepeHnumanbHble 1 MHTErpaIbHbIC YPABHEHUS
1. KoppextHocts 3a1a (1o Anamapy). [Ipumepbl KOppeKTHBIX U HEKOPPEKTHBIX 3a7a4.

2. DkcrpemyM ¢dynkiuonana. [lepsas Bapuanus ¢pynkiuonana. Heobxonumoe ycioBue
JOCTHXKEHUS SKCTpEMyMa.

3. 3agaun

nouent OINIT /JI.A. KoponeBa/  «__ » 20

24



MHWUHHUCTEPCTBO OBPA3OBAHUSA U HAYKHA POCCUMCKOM ®EJEPALIAN
OEJJEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEX/IEHUE
BBICIIETO OBPA3OBAHUS
«HanuoHnanbHbIN HCCIEA0BATENBCKUN s1epHbI yHUBepcuTeT « MU DN »
OOHUHCKHMI MHCTUTYT ATOMHOM HEPIreTUKHU —
¢bunuan gpenepanbHOrO rocyIapcTBEHHOIO aBTOHOMHOI'O 00pa30BaTeIbHOIO YUPEXKICHUS BBICILIETO

oOpazoBanus «HarmoHanpHBIN HecIe0BaTeNbCKU AAepHbI yHUBepcuTeT « MDD

Hampasnenue 12.03.01 «IIpnGopocTpoenue»

[Tpodunn IIpuGopbl 1 MeTOAbI KOHTPOJISI KAY€CTBA M JIUATHOCTUKH

Juciuminna Jinddepennuaibubie 1 MHTErPaJbHbIE YPABHEHMSI
buaer Ne 17

10 JUCHHUITIINHE I[I/Id)d)CDCHUI/IaJ]LHBIC 1 HUHTCIPAJbHbBIC YPABHCHUA

1. 3agaun Ha cOOCTBEHHBIE 3HAYCHUS U (PYHKIMH JUIs OJHOPOIHBIX ypaBHeHMH Ppearonbma 2
polia ¢ BEIPOXKJIEHHBIM SJIPOM.

2. 3ajauv ¢ MOABMXKHOM rpaHHIIEH. YCI0BHE TPAHCBEPCATBHOCTH.

3. 3agaun

noreHt OIIIT /JILA. KoponeBa/ «_ » 20 r
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MHUHHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCUIMCKOM ®EJEPAIIUHA
OEJJEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE YUYPEX/IEHUE
BBICIIETO OBPA3BOBAHUA
«HanuoHnanbHbIN HCCIEA0BATENBCKUN s1epHbI yHUBepcuTeT « MU DN »
OOHUHCKMI MHCTUTYT ATOMHOM HEPIreTHKHU —
¢dbunmman gemepasbHOTO TOCYTAPCTBEHHOTO aBTOHOMHOTO 00Pa30BaTEIILHOTO YIPEHKIACHUS BBICIIIETO

oOpazoBanus «HarmoHanpHBIN Hecae0BaTeNbcKui AepHbId yHUBepcuTeT « MDD

Hampasnenue 12.03.01 «IIpnGopocTpoenue»

[Tpodunn IIpuGopsl 1 MeTOAbI KOHTPOJISI KAYeCTBA U JMATHOCTHKH

JucuuIinHa JInddepennuaabHble H HHTErpajbHble YPABHEHHUS
buaer Ne 18

110 JUCHHUITIIMHE EI/IQZQIZCQCHQI/I&J]LHHG U _UHTCIPAJIBbHBIC YPABHCHUA

1. ypaBHeHI/ISI CDpeI[l"OJ'H:Ma 2 poaa. ITocTaHOBKa OCHOBHBIX 3ajJad.

2. Heobxoaumoe ycioBue TOCTHXEHUS SKCTpeMyMa Ui (yHKIHOHAIa
b

' (m)
V[.y]: f f(x’ y’ y LA y ) dx’ y(a) =Vaor y(b) Voo ”.y(n—l)(a) :ya,n-by(n-u:yb,n-l'
a
3. 3amaun

nouent OINIT /JI.A. Koponesa/ «__ » 20
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MUHHUCTEPCTBO OBPA3OBAHWS 1 HAYKH POCCUMCKOM ®EJIEPALIIN
OEJNEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICIHETO OBPA3OBAHUA
«HanunoHanbHBIN UCCIEN0BATENBCKUMN AAepHbIN yHUBEpcUTeT « MDD
OOHMHCKNI MHHCTUTYT ATOMHOM JHEPreTHKH —
¢dunman peneparbHOro rocyJapcTBEHHOIO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKICHHUS BBICIIETO

o0pazoBanus «HanmoHanbHBIN McCIeI0BaTeNbCKUH sepHblid yHIBEpcUTeT « MU DI

HampaBnenue 12.03.01 «IIpubGopocTpoeHue»

[Ipodus IIpu6Gopbl 1 METOBI KOHTPOJISI KAYeCTBA W INATHOCTUKHU

JuctumninHa JAuddepennnanbHble . _MHTerpajbHble YPABHEHHUS
Buger Ne 19

110 JUCHUIIIIMHE ﬂnghghepeHuHaanme U _UWHTCIPAJTbHBIC YPABHCHUA

1. Ilpukitaiable 3aa4n, TPUBOISAILME K HHTETPAIBHBIM YPABHEHUSM.

2. HeoOxomuMoe yciioBre JOCTHKEHHS SKCTpeMyMa JUTsi PyHKITMOHAIa
’ ' (n)
n
V=S FG Y Y s Y ) A%, Y@=V YO) =00 Y (@) 1" =i
a

3. 3amaun

nouent OIIIT /JILA. KoponeBa/ «__» 20
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MUHHUCTEPCTBO OBPA3OBAHWS 1 HAYKH POCCUMCKOM ®EJIEPALIIN
OEJNEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICIHETO OBPA3OBAHUA
«HanunoHanbHBIN UCCIEN0BATENBCKUMN AAepHbIN yHUBEpcUTeT « MDD
OOHMHCKNI MHHCTUTYT ATOMHOM JHEPreTHKH —
¢dunman peneparbHOro rocyJapcTBEHHOIO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKICHHUS BBICIIETO

o0pazoBanus «HanmoHanbHBIN McCIeI0BaTeNbCKUH sepHblid yHIBEpcUTeT « MU DI

12.03.01 «IIpubGopocTpoeHue»

Hanpasnenue
[Ipodus IIpu6Gopbl 1 METOBI KOHTPOJISI KAYeCTBA W INATHOCTUKHU
JuctumninHa JAuddepennnanbHble . _MHTerpajbHble YPABHEHHUS

Bbuiaer Ne 20

110 JUCHHUITIIMHE EI/IQZQIZCQCHQI/I&J]LHHG U _UHTCIPAJIBbHBIC YPABHCHUA

1. Ognoponnsle ypaBHeHus: @pearonapma 2 posa ¢ BBIPOXKAECHHBIM siipoM. Haxoxnenne
COOCTBEHHBIX 3HAYEHHUH U COOCTBEHHBIX (YHKIIUH.

2. DkcrpemyMm yHkimonana. [lepsas Bapuanusa pyunkuronana. Heobxonumoe ycinoBue
JOCTHKEHHS SKCTPEMYMa.

3. 3amaun

nouent OITIT /JI.A. KoponeBa/ «_ » 20
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MUHHUCTEPCTBO OBPA3OBAHWS 1 HAYKH POCCUMCKOM ®EJIEPALIIN
OEJNEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICIHETO OBPA3OBAHUA
«HanunoHanbHBIN UCCIEN0BATENBCKUMN AAepHbIN yHUBEpcUTeT « MDD
OOHMHCKNI MHHCTUTYT ATOMHOM JHEPreTHKH —
¢dunman peneparbHOro rocyJapcTBEHHOIO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKICHHUS BBICIIETO

o0pazoBanus «HanmoHanbHBIN McCIeI0BaTeNbCKUH sepHblid yHIBEpcUTeT « MU DI

HampaBnenue 12.03.01 «IIpubGopocTpoeHue»

[Ipodus IIpu6Gopbl 1 METOBI KOHTPOJISI KAYeCTBA W INATHOCTUKHU

JuctumninHa JAuddepennnanbHble . _MHTerpajbHble YPABHEHHUS
Buger Ne 21

110 JUCHUIIIIMHE ﬂnghghepeHuHaanme U _UWHTCIPAJTbHBIC YPABHCHUA

1. Knaccudukanus uHTErpajbHbIX YpaBHEHUH.

2. HeoOxomuMoe yciioBre JOCTHKEHHS SKCTpeMyMa JUTsi PyHKITMOHAIa
’ ' (n)
n
V=S FG Y Y s Y ) A%, Y@=V YO) =00 Y (@) 1" =i
a

3. 3amaun

nouent OIIIT /JLLA. KoponeBa/ «_ » 20 r.
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0) KPUTEPHUH OLICHUBAHMSI KOMIIETEHLIUH (PE3yIbTaToB):

OTaruHO/X0POILIO/YIOBIETBOPUTEIHHO/HEYAOBIETBOPUTEIHLHO

B) OIMNCaHUC MIKaJbl OUCHUBAHUA:

I[OHYCK K 53K3aMCHY IO JUCHUIIJIMHC OCYHICCTBIISICTCS IIPU KOJIMYCCTBE Ha6paHHBIX B TCUCHUC
ceMecTpa 0ayuioB paBHO W/Wiu 6osee 35 1 BCceX BBIMOJTHEHHBIX 33/IaHUSX.

3a cemecTp CTYIEHT MOXKeT HaOparh oT 35 10 60 GaioB.

Onenka Kpurepun onenkn

OTIN4YHO CTyneHT IOJKEeH:

36-40 - MPOJIEMOHCTPUPOBATH ITyOOKOE M MPOYHOE YCBOCHUE 3HAHUM
MPOrpaMMHOTO Marepuarna;
- HCUEPTIBIBAIOIIIE, MTOCIEI0BATENbHO, TPAMOTHO U JIOTUYECKH CTPONHO
U3TI0KUTH TEOPETUYECKUN MaTepua;
- IpaBWJIbHO (OPMYITHPOBATH ONPEACICHUS;
- IPOJIEMOHCTPHUPOBATh YMEHUS CAMOCTOSATEIHHON paboThI €
JIUTEPATYPOU;
- YMETb CJeJIaTh BHIBO/IBI IO M3J1araéMOMy MaTepualy.

Xopomuio CTyneHT AOJKeH:

30-35 - MPOJIEMOHCTPUPOBATH JOCTATOYHO MOJIHOE 3HAHUE MPOTPAMMHOTO
MaTepuana,
- IPOJEMOHCTPHUPOBATH 3HAHUE OCHOBHBIX TEOPETUUECKUX MOHITHIA;
JIOCTaTOYHO MOCJIE0BATEIHHO, TPAMOTHO U JIOTHUECKH CTPOMHO
u3laraTh MaTepua;
- MPOJIEMOHCTPUPOBATH YMEHUE OPUEHTHUPOBATHCS B JINTEPATYPE;
- YMETh CeNaTh JOCTAaTOYHO 0OOCHOBAHHBIEC BHIBOJIBI MO M3J1araeMOMy
MaTepuay.

VY1oBIETBOPUTENHEHO CTyaeHT IOJKEH:

25-29 - IPOJIEMOHCTPHUPOBAThH 00IIee 3HAHUE U3YyYaeMOr0 MaTepraa;
- IOKa3aTh O0IIee BIaIeHNE TOHATUHHBIM alapaToM JUCIUILTUHBL
- YMETb CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpPOH M3JIaraeMoro
BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIYEMYIO MPOTPaMMOM y4eOHYIO
JIUTEPATYDY.

HeynosnersoputenbHo | CTyaeHT 1€MOHCTPUPYET:

24 1 MeHbIIIe

- HE3HAHUE 3HAYUTEIIbHOW YaCTU IIPOrPaMMHOIO MaTepuaa;
- HE BJIaJICHUE NTOHATUNHBIM alaparoM JUCLHUILINHBI;
- CYLIIECTBEHHBIE OLIMOKH MTPU U3JI0KEHUH YyUeOHOTr0 MaTepHana;

- HCYMCHUC CTPOUTH OTBCT B COOTBCTCTBUHU CO Cpr1<TypOI71
H3j1aracMoro BOIpoca,

- HEYMEHUE JIeJIaTh BBIBOJIBI IO M3JIaraéMOMY MaTepHuay.
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MWHHMCTEPCTBO OBPA3OBAHUSA U HAYKH POCCUMCKOMN ®EJEPAIIIA
OEJNEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHUE
BBICIIETO OBPA3OBAHUA
«HanunoHanbHBIN UCCIEA0BATENBCKUN SAEepHbIN yHUBEpcUTET « MDD
OOHMHCKMH MHCTUTYT ATOMHOM IHEPreTHKHU —
¢unuan gpenepansbHOrO rocyIapcTBEHHOTO aBTOHOMHOI'O 00Pa30BaTeIbHOIO YUPEXKICHUS BBICILIETO
o0pazoBanus «HaunoHanbHBINA HcCIeI0BaTeNbCKUH sIepHbI yHIBEpcUTeT « MU DN

KommuiekT 3aganuii 1Jisi KOHTPOJIbHOM padoThI 1
(MHTerpaJbl, 3aBUCALIME OT IApaMeTpa)
10 TUCLHUIIIINHE

JAu¢ppepeHunaibHble § MHTErPajbHbIe YPABHECHUSA
Bapuanr 1

1. Pemunth HEOHOpOAHOE ypaBHEeHUE Dpearonbma ¢ BBIPOKIECHHBIM AIpoM. (5
0aJI0B)

y(x) = AI (xt +X°F)y(t)dt + x°

2. Pemuth onHOponHOe ypaBHeHHe DpearonbMa ¢ BEIPOXKACHHBIM SIPOM. (5 6aioB)

y(x)=4 ]‘ sin(x +1)y(t)dt

3. Petmuth ypaBHenune ®pearoibMa ¢ CAMMETPUYHBIM IpoM. (9 6aioB)
/2

y(x) :2_[ K(x,t)y(t)dt +cos3x Sin zcus ¢ X <
0 K(X,l‘): sinecesx t x < <r/2

. [locTpouTh pe30abBEHTY JIJIs1 HEOJHOPOAHOTO ypaBHeHust Dpearonbma BTOporo pojaa u
3aIMcaTh PELIEHUE ITOr0 YPaBHEHUS Ye€pe3 PE30JIbBEHTY.

spo sin(x —0.5¢) 0<x<4r;0<¢t<4r; ( 5 6amwoB)

Bapmuanr 2

1. Pemminth HEeoqHOpOAHOE ypaBHeHHE DpenroibMa ¢ BEIPOXKACHHBIM SApOM. (5 6aiioB)

y(x)= 3_[ (2sin xlcosz + cos xksin ¢)y(¢)dt + 5
0
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2. Peminth onHOpoaHOE ypaBHEeHHE PpeAroiabMa ¢ BBIPOXKICHHBIM ApoM. (5 6asioB)

y(x)= /lj (2sin xlcosz + cos xKsin ¢)y(¢)dt
0

3. Pemuts ypaBHeHUE Opearonbma ¢ CAMMETPUIHBIM sipoM. (10 6aoB)
2 i < <
y(x)= 3I K(x,t)y(t)dt +cos4x Sin zeus! ¥ 0s <
0 K(x,t)= sinecesx t x < <r/2

4, HOCTpOI/ITB PE30JIbBCHTY [JIs1 HCOOAHOPOAHOI'O YPABHCHU A CDpCI[FOJ'IBMa BTOpPOro poaa u 3aruncarb

PEIICHUE 3TOI0 YpaBHCHHA Y€PC3 PC30JIbBCHTY.
}I,I[po COS(O.5x+t) OSXSZT[,OSI‘SZﬂ, (5 6aHHOB)

Bapuant 3
1. Pemuth HeomHOpOIHOE YpaBHeHHE DpearosbMa ¢ BEIPOKACHHBIM SIpoM. (5 0asioB)

y(x)= 3J. (2sin xlcost + cos xisin ¢)y(¢)dt + cos x
0

2. Pemmuth omHOpOIHOE ypaBHEeHHE DpearoibMa ¢ BRIPOKACHHBIM SAPOM. (5 6aioB)

y(x)= AJ‘ (6sin xKcosz + cos xKsin ¢)y(¢)dt
0

3. Pemuth ypaBHeHue dpenroiabma ¢ CAMMETPUIHBIM siipoM. ( 10 GammoB)
gnwl) x t0< <

=4 d
Y lK(x’t)y(t) Y K= dalr x < <1

4. TlocTpouTh pe30JIbLBEHTY ISl HEOJHOPOIHOTO ypaBHeHUsT Dpearoibma BTOPOTo pojia U 3arucarhb
pelIeHne 3TOro ypaBHEHUS yepe3 Pe30JIbBEHTY.

Spo sin(3x — 2t) 0<x<L2m;0<t<2m; ( 5 Gawion)

Bapmuanr 4

1. Pemuth HeomHOpOIHOE YpaBHEHHE DpearoibMa ¢ BBIPOKACHHBIM siIpOM. (5 6aioB)

y(x)=3 j (2sin xfcos ? + cos xIsin £)y(£)dt + sin x
0
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2. Peminth onHOpoaHOE ypaBHeHHE PpeAronabMa ¢ BIPOXKICHHBIM ApoM. (5 6asioB)

y(x)= AJ. (10sin xlcos ¢ + cos xisin ¢)y(¢)dt
0

3. Pemuth ypaBHeHue dpenroiabma ¢ CAMMETPUIHBIM siipoM. ( 10 6amtoB)

shx shit=1) eciu 0<x<t
| shl
() =3[ K(x.0)p(t)dt + xe* shtsh(x=1) . i<x<1
0 K(x9 t) = shl

4. ITocTpouTh pe30IbBEHTY AJI1 HEOAHOPOAHOTO ypaBHeHUs Dpearoiapma BTOPOTo pojia U 3arucarh
pELIEHNE ITOr0 YPaBHEHUS Y€pe3 PE30IbBEHTY.

STapo cos(0.5x+t)  0<x<2m;0<¢<2m,; ( 5 Gamon)

Bapuanr §

1. Pemnts HeoHOpOIHOE ypaBHEHHE DpearosbMa ¢ BBIPOKACHHBIM sIIpoM. (5 6aioB)

y(x)= 3} (xt +x7)y(t)dt + x

2. Peminth onHOpoaHOE ypaBHEeHHE PpeAroiabMa ¢ BBIPOXKICHHBIM IpoM. (5 6asioB)
1

y(x) =4[ 2+ xT)y(o)dt
0

3. Pemuth ypaBHeHue dpenroiabma ¢ CAMMETPUIHBIM siipoM. ( 10 6amtoB)

/4

: L B < <
P(x) =2 I K (x.0)(t)dt +cos 2x sin(zeam / 4) s.1n(t x/4) n/4< <
4 K(x,t)= sin(eerm / 4)sin(x—7 / 4) < <rn/4

4. IlocTpouTh pe30IbBEHTY AJI1 HEOAHOPOAHOIO ypaBHEHUs Dpearoapma BTOPOro poja U 3arucarhb
pEILIEHNE ATOr0 YPaBHEHUS Y€PE3 PE30IbBEHTY.

sin(x+lt) 0<x<o6m;0<t<6rm;
Snpo 3 (5 6amnoB)

Bapuanr 6
1. Pemmnth HEOqHOpOIHOE ypaBHEHHE PpeAronbsMa ¢ BEIPOKACHHBIM SAPOM. (5 0aioB)

2
y(x)=3 j (xt® + X’y ()dt +1+x°
-2
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2. Peminth onHOpoaHOE ypaBHEeHHE PpeAroiabMa ¢ BBIPOXKICHHBIM ApoM. (5 6asioB)
1

() = A [ (¢ + X0 )y ()t
0

3. Pemuth ypaBHeHue dpenroiabma ¢ CAMMETPUIHBIM siipoM. ( 10 6amtoB)

/2

' < <
() =2 [ K(x.0)p(0)dt +cos 2x sinzcost  x (0< <
0

K(x,t)= sinecesx t x < <z/2

4. TTocTpouTh pe30JIbLBEHTY ISl HEOJHOPOAHOTO ypaBHeHUsT Dperoibma BTOPOTo pojia U 3alucarh
pelIeHre ITOr0 YpaBHEHUS Yepe3 Pe30IbBEHTY.

cos(x+lt) 0<x<8r;0<1<8m;
SAnpo 4 (5 6amnoB)

Bapuanr 7
1. Pemuts HEeomHOpOIHOE ypaBHEeHUE DpenroabpMa ¢ BEIPOXKIACHHBIM IpoM. (5 0auioB)

2
y(x) =4[ + POy (@0)dt + (x 1)’
0
2. Peminth onHOpoaHOE ypaBHeHHE PpeAroiabMa ¢ BBIPOXKICHHBIM IpoM. (5 0asioB)
1
y(x) = A [ (1+ X0 )p(e)dt
0

3. Pemuth ypaBHeHue dpenroiabma ¢ CAMMETPUIHBIM siipoM. ( 10 6amtoB)
n/2

' < <
y(x)=3 j K(x,t)y(t)dt +cos2x sinecost  x t0< <
0

K(x,t)= sinecosx t x < Z<r/2

4, HOCTpOI/ITL PE30JILBCHTY JI1I HCOOAHOPOAHOI'O YPABHCHUA d)pez[ronLMa BTOpPOr'o poaa M 3armcarb

pEIICHUE STOTO YPaBHEHHS YepPe3 PE30IbBEHTY.
STpo sin(1.5x + 0.5¢) 0<x<4r;0<t <4rm; ( 5 Gamos)

BapuanTt 8
1. Pemuth HeoqHOpOIHOE ypaBHEHHE DpearonbMa ¢ BBIPOKACHHBIM siIpOM. (5 6aioB)

y(x)= 2J. (xt> + X’ )y(t)dt +5 - x°

-1

2. Pemmth onHOpoiHOE ypaBHeHHE PpearosibMa ¢ BRIPOKACHHBIM sApoM. (5 6asioB)
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y(x)= ),J- (x+x%t)y(t)dt

3. Pemuth ypaBHeHue dpenroiabma ¢ CAMMETPUIHBIM siipoM. ( 10 6ammoB)

/2

(x)=4 | K(x,t)y(t)dt +sin2x
d ! g K(x,t)= sinecosx t x < <r/2

sin zcos x 10 <

4. TTocTpouTh pe30JIbBEHTY /ISl HEOJHOPOAHOTO ypaBHeHUsT Dpearoibma BTOPOro pojia U 3arucarh
pelIeHre ITOr0 YpaBHEHUS Yepe3 Pe30IbBEHTY.

STpo sin(x + 0.5¢) 0<x<4r;0<¢t<4r; ( 5 Gamos)

Bapuanr 9
1. Peminth HEOqHOPOIHOE ypaBHEHHE PpeAronbMa ¢ BEIPOKACHHBIM SAPOM. (5 0ansioB)

1
y(x)= J.(xe’ +e't)y(t)dt +e*
0
2. Pemutsb onHOpoHOE ypaBHEHHE PpearosbMa ¢ BIPOKIACHHBIM sIIpOM. (5 06aioB)

y(x)= ),_2[ (xl + x* &)y (¢)dt

3. Petnth ypaBHeHne @penaronbMa ¢ CMMMETPUIHBIM sapoM. (10 GanmoB)
gnl) x t0< <

y(x):5£K(X,l)y(f)dt+x K(x0)= danl)t x < <1

4. ITocTpouTh pe30IbBEHTY AJI1 HEOAHOPOAHOTO ypaBHeHUs Dpearoiaprma BTOPOTo pojia v 3arucaTh
pELIEHNE ITOT0 YPaBHEHUS Y€PE3 PE30IbBEHTY.

ﬂl[po COS(2x+t) 0<x< 277:, 0<t< 271', (5 6aHHOB)

Bapmuanr 10
1. Pemuth HeogHOpOHOE ypaBHEHHE DpeAroibMa ¢ BIPOKIECHHBIM sJIpoM. (5 0auioB)

1
P(x) = sj (xt® + X0 y(6)dt +5-x*
-1

2. Peminth onHOpoaHOE ypaBHeHHE PpeAroiabMa ¢ BBIPOXKICHHBIM IpoM. (5 6asioB)
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Y() =4[ (B + By ()t

3. Pemuth ypaBHeHue dpenroiabma ¢ CAMMETPUIHBIM siipoM. ( 10 6ammoB)
gnn?) x t 0< <

:_32 d 2
y(x) !K(x,t)y(t) t+x K- 2y -,

4. TTocTpouTh pe30JIbBEHTY /ISl HEOJHOPOAHOTO ypaBHeHUsT Dpearoibma BTOPOro pojia U 3arucarhb
pelIeHre ITOr0 YpaBHEHUS Yepe3 Pe30JIbBEHTY.

cos(2x+1) 0<x<2m;0<¢<L2m;

SAnpo > (5 6aios)
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0) KpHTEpHH OLIEHHBAHHS KOMIIETEHIUH (PE3yJIBTATOB):
— YpPOBEHb OCBOEHHUS 00y4YaroLIMMCcs MaTepuaa, IpeayCMOTPEHHOro yueOHOW MporpaMMoii;
— yMeHHe 00y4arolerocs NCIoIb30BaTh TECOPETUYECKUE 3HAHUS NP BBIIIOJIHEHUH 3a/1aHUi U 3a71a4;
— 000CHOBAHHOCTb, YETKOCTh, KPATKOCTh U3JI0KEHUS OTBETA.

B) OIMIMCAHHUC IIIKAJIbI OIICHUBAHMS:
25-30 6a/1710B CTaBUTCS, €CIIN:
— U3YYCHHBIA MaTepHa U3JIOKEH IOJTHO, OTIPE/ICIICHUS JaHbl BEPHO;
— OTBET MMOKa3bIBAaCT MOHUMAHKUE MaTepHuaa;

— 00yuaromuicss MOXKeT 000CHOBATh CBOM CY’KACHUS, IPUMEHUTh 3HAHUS Ha MPAKTUKE, IPUBECTH
HEOOXOIUMBIE TIPUMEPHI, HE TOJIBKO M0 YIEOHHKY M KOHCIIEKTY, HO M CAMOCTOSATEIBHO COCTABIICHHBIE.

18-24 6a/1,10B CTaBUTCS, €CIIN:
— U3yUYeHHBIA MaTepual U3JI0KEH IOCTATOUHO IOJTHO;

— MIPH OTBETE JIOIYCKAIOTCSI OINOKH, 3aMUHKH, KOTOpbIe 00YJalONIUiics B COCTOSTHUU HCIIPABUTH
CaMOCTOSATENIBHO IIPU HABOIALIUX BOIPOCAX;

— 00yJaroIMiAcs 3aTPYIHAETCS C OTBETaMH Ha 1-2 JOMOIHUTEIBHBIX BOTIPOCA.
15-17 6a1,10B CTaBUTCS, €CIIN:

— MaTepHall U3JI0kKEeH HEIOJHO, C HETOUHOCTSIMH B OIPEIeICHUN MOHITHI Wi (POPMYITHPOBKE
ONPENCIICHUM;

— Marcpuall u3jrara€Tcda HECIMOCICIO0BATCIbHO,

—00y4aroLINiics HEe MOXKET JJOCTATOUHO TITYOOKO M JOKa3aTeIbHO 000CHOBATh CBOU CYXKJICHHS U
MPUBECTH CBOU MPUMEPHL;

—Ha 50% IOMOTHUTEIBHBIX BOIPOCOB JAHbI HEBEPHBIE OTBETHI.

0-14 6anJ10B CTaBUTCS, €CIIN:

— IIpY OTBETE OOHAPYKUBACTCS MOJTHOE HE3HAHKME M HETIOHUMAHHUE U3y4aeMOT0o Marepurara;
— MaTepual U3JlaraeTcsi HEYBEPEHHO, OECIIOPSI0UHO;

— JaHBI HEBEPHBIE OTBETHI Oosiee ueM Ha 50% JOMOHUTEIBHBIX BOIPOCOB.

MUWHUCTEPCTBO OBPA30BAHMSI U HAYKH POCCUIMCKOW ®EJEPALIMU
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICILIEI'O OBPA3OBAHUA
«HanumoHnanbHbIl HCCIe10BATENbCKUN s1epHbIi yHUBepcuTeT « MU DN »
OOHUHCKMI MHCTUTYT ATOMHOM HEPIreTUKHU —

¢unman genepaabHOTO TOCYJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKISHHS BHICIIETO
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o0pazoBanus «HaumoHanbHBIN McCIeI0BaTeNbCKUH siepHbIi yHIBEpcUTET « MU DN

KomiuiekT 3aianuii yisi KOHTPOJIbHOM padoThl 2(BapnanuoHHbie HCUKMCIEHNE)
0 AUCIUILIINHE
JAuddepeHunajbHbie 1 MHTErpaJbHbIC YPABHEHUS

Bapuanr 1
1.(6 6anmoB) Pemmnth ypaBHeHue Bonbsreppa, cBens ero K auddepeHImaaibHOMy YPaBHEHUTO

2t+1
2x+1

v =5+ [y

2.(6 6amnoB) Haiitu pezonbBeHTY IUIsl ypaBHEeHUs Bonbreppa u 3amucars pelieHHe HEOAHOPOIHOTO
ypaBHeHus1 BosibTepa Broporo poaa uepes3 pe3oiabBeHTy . Aapo ypaBHeHust Bonsreppa

K(x,t)=e"".
3.(6 6ammoB) Haiitu sxcTpemaib GpyHKIIMOHAIA
1 —4X ! ! X
yl= e (7 200" = 75" + v )dx, 1(0) = 0, y(D) = 1.
4.(6 6ammoB) Halitu sxcTpemanu GpyHKIIMOHAIA
Wy, z]= j; (3 + 22 +2) +8byz + 827 )dk.
5. (6 6amnoB) Haiitu skcTpeManu ¢hyHKIIMOHATIA
_ ! 2 2 "2
v[y]= JO 4y +5y""+ y"" + yx)dx.

Bapmuanr 2
1. (6 6annoB) Pemuts ypaBHenue Bonbreppa, cBens ero k auddepeHnuanbHOMy ypaBHEHHUIO.

[t+3
y(x)=x+] v
o Xt

2.(6 6amioB) Haiftu pe3onbBeHTY A ypaBHEeHus Bonbrepa u 3ammcarh pelieHHe HEOAHOPOIHOTO
ypaBHeHus1 BosibTeppa BTOporo poza uepes pe3oibBeHTy. Anpo ypaBHenus Bonpreppa

1+ x?
1+

K(x,t)=
3. (6 6amno) Haiitu sxkcTpeMans GyHKIIMOHATIA
1 2
Ayl=[ e (420" + 37 + ye)dx, y(0) = 0, y(1) =1.
4. (6 6anmoB) Haiitu sxcTpemManu QyHKIIMOHAIA
vy, z]= jol (V7 + 22 +4y* +4yz +82%)dx.
5. (6 6amnoB) Haiitu skcTpeManu GyHKIIMOHATA
! 2 12 "2
v[y]= IO (4y" =3y"+y"" + yx)dx.

Bapuant 3
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1. (6 6amnoB) Pemuts ypaBHenue Bonsreppa, cBens ero k auddepeHnnaibHOMy YPaBHEHUIO.

X

y(x)=x" - I e y(t)dt.

0

2. (6 6ammoB) Hailitu pe3onbBeHTY Uil ypaBHeHHsS Bosbrepa m 3amucarh penieHue HEOTHOPOIHOTO
ypaBHeHus1 Bonbsreppa BTOporo pona 4epes pe3osbBeHTY. S apo ypaBHeHus Boabsreppa

K(x,t)=2"".

3. (6 6amnoB) Haiit skcTpeMans GyHKIIMOHAIA

Vyl= [ e (7 + 20"+ + )y, y(0) =0, y(1) =1.
4. (6 6amnmoB) Haiitu sxcTpemanu QyHKIIMOHAA

Wyzl=[ (77 + 27+ 6)% +4yz +62°)dr.
5. (6 6amnoB) Haiitu skcTpeManu GyHKIIMOHATIA

Vyl= |, (4> +3y” 4y + ).

Bapmuanr 4
1. (6 6annoB) Pemuts ypaBuenue Boisreppa, cBens ero k nuddepeHimaisHOMy ypaBHEHUIO

p(x)=x+1+ j 0yt dt.
0

2.(6 6amioB) Haiftu pe3onbBeHTY Al ypaBHEeHus Boibrepa u 3ammcarh pelieHHE HEOAHOPOIHOTO
ypaBHeHus1 BosibTeppa BTOporo pona uepes pe3oibBeHTy. Anpo ypaBHenus Bonpreppa

3+2cosx

K(x,t)= .
(1) 3+2cost

3. (6 6aymo) Haiiti akcTpemains GpyHKITMOHAA
vyl= fol e (¥ +2yy' = 11y* + 2yx)dx, y(0) = 0, y(1) =1.
4. (6 6amioB) Haiitu sxcTpemanu GpyHKIIMOHAIA
Wy, z]= jo' (v + 2”2 4127 + 241z +102%)dx.
5. (6 6annoB) Haiitu sxcTpemanu pyHKIMOHANA
vy]= J.Ol (4y* =5y + y"* + yx)dx.

Bapuanr S
1. (6 6amioB) Pemnts ypaBHenue Bonsreppa, cBens ero k auddepeHnnaibHOMy YPaBHEHUIO.

y(x)=e"+ I e y(t)dt.
0

2. (6 6ammoB) Hailitu pe3onbBeHTY Uil ypaBHeHHsS Boibrepa m 3amucarh penieHue HEOTHOPOIHOTO

ypaBHeHus1 Boabsreppa BTOporo pona 4epes pe3osbBeHTy. S apo ypaBHeHus Boabsreppa
1+x
K(x,t)=—.
(1) I+¢

3. (6 6annoB) Haiitu sxcTpemans QyHKIIMOHANA
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V1= [, e (r” +2py' =25 +3y)dx, p(0) = 0, (1) =1.
4. (6 6amtoB) Haiitu skcTpemanu GpyHKIIMOHANA
Wy, z]= jo' (v + 2”2 + 14y + 20z +102%)dx.
5. (6 6annos) Haiitu skctpemanu pyHKIMOHANA
vy]= J‘OI (=36y° =5y + 3" + yx)dx.

Bapuanr 6
1. (6 6annoB) Pemnth ypaBHeHue BonbTreppa, cBens ero k auddepeHnnanbHOMy YpaBHEHUIO

y(x)=2"+ j 200 y(8)dt.
0

2. (6 6ammoB) Haiitu pe3onbBeHTYy sl ypaBHeHUs: BonbTepa u 3ammcarh pemieHne HEOTHOPOIHOTO
ypaBHeHus Bonbreppa BTOporo pona uepes pe3oiibBeHTy. SAapo omneparopa Bonsreppa
1+ shx

Ku)= 1+sht

3. (6 6amno) Haiitu skcTpeMans GyHKIIMOHATIA
V1= [} e (" + 20y #1757 +3p)dx, y(0) = 0, y() =1.
4. (6 6annoB) Haittu sxcTpemManu QyHKIIMOHAIA
! 12 2 2 2
vy, z]= jo (422 +12y% —4yz +242%)dh.
5. (6 6amnoB) Haiitu skcTpeManu hyHKIIMOHATIA
V1= 092 +10y+ "+ yx)dx.

Bapuanr 7
1. (6 6anno) Pemuts ypaBuenue Bonsreppa, cBens ero k nuddepeHImaisHOMy ypaBHEHUIO

y(x)=e"+ j " y(t)dt.
0

2. (6 6amnoB) Haiitu pe3onbBeHTY [uid ypaBHeHHMs BonbTepa m 3amucarbk pelieHHe HEOAHOPOIHOTO
ypaBHeHHs BonbTeppa BToporo posa uepe3 pe3oiibBeHTy. Snpo onepatopa Bomsreppa

1+ x?

K(x,t)= R

3. (6 6amnoB) Haiftu skcTpeMans GyHKIIMOHATIA
1 v ! !
My]= [ € (0 + 200 + 7 +3)dx, y(0) = 0, p(1) = 2,

4. (6 6ammoB) Haittu sxcTpemManu QpyHKIIMOHATA

! 12 2 2 2

Wy, z]= jo (7 + 27 +14)* —8yz +242%)dx.
5. (6 6amnoB) Haiitu skctpeManu pyHKIIMOHATIA
! 2 12 "2
v[y]zjo (99 =102+ " + yx)dk.

Bapmuanr 8
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1. (6 6amnoB) Pemnth ypaBuenue Bonbreppa, cBens ero k auddepeHunanbHOMy ypaBHEHUIO
y(x)=3"+ [ 357 y(0)dt.
0

2. (6 6ammoB) Hailitu pe3onbBeHTY Uil ypaBHeHHsS Bosbrepa m 3amucarh penieHue HEOTHOPOIHOTO
ypaBHeHHs BonbTeppa BTOporo posa uepes3 pe3oibBeHTy. Snpo onepatopa Bonsreppa

1+ shx +2chx

K(x,t)= .
(1) 1+ sht +2cht

3. (6 6annos) Haiitu sxcTpemans pyHKIIMOHANA
Wyl= [, e (7 + 2y + 25y + yer)d, y(0) = 0, y(1) = 1.
4. (6 6amnmoB) Haiitu sxcTpemManu QyHKIIMOHAA
vy, z]= Jol (V427 +16y* +16yz +10z°)dw.
5. (6 6annoB) Haiitu skcTpeManu ¢GyHKIIMOHAIA
Vy]= J: (9% =8y"* + y"* + yx)dkx.

Bapuant 9
1. (6 6amnoB) Pemutek ypaBHeHue Bonbreppa, cBens ero k nuddepeHuaibsHOMy ypaBHEHUIO

y(x)=1-x+ j (8.
0

2. (6 6amtoB) Haiftu pe3onbBeHTYy uisl ypaBHEHHsI BolbTepa M 3ammcarh pelieHrne HEeOTHOPOTHOTO
ypaBHeHHs BosbTeppa BToporo posa uepe3 pe3osibBeHTy. Spo onepatopa Bomsreppa

B 1+ 2chx
1+2cht

K(x,t)
3. (6 6aymo) Haiiti akcTpemais GyHKITMOHAIA
My1= [ €707 4200 1457 4 ye ) y(0) =03 = 1.
4. (6 6amnoB) Haiitu sxcTpemanu GpyHKIIMOHAIA
Wy, 2] = j; (3 + 22 +10% + 28y +102%)dx.
5. (6 6amnoB) Haiitu skcTpemanu (yHKIFOHATA
! 2 2 n2
V[y]= jo (=93> +8y"2 + y"* + yx)dx.

Bapuant 10
1. (6 6amno) Pemuth ypaBHerune Bonbreppa, cBens ero k nuddepeHmanbHOMy ypaBHEHHUIO.

p(x)=1-x+ j I y(t)dt.
0

2. (6 G6annoB) Haiitu pe3onbBeHTY Ui ypaBHEeHUs Bomnbrepa u 3amucaTh pelieHue HEOAHOPOAHOTO
ypaBHeHHs BonbTeppa BTOporo posa uepes3 pe3osibBeHTy. Snpo onepatopa Bonsreppa

x+2chx

K(x,t)= .
(x.0) t+2cht

3. (6 6anno) Haiitu sxkcTpemans GpyHKIMOHANA
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viy]= J-Ol (VP +2yy" 14y + ye*)dx, y(0) =0, y(1) =1.
4. (6 6amnoB) Haiitu skcTpemanu GpyHKIIMOHANA
Wy, z]= jo' (v + 22 410y + 287z +102%)dx.
5. (6 6annos) Haiitu skctpemanu pyHKIMOHANA
Vy]= J‘Ol (=9y% +8y" + y"* + yx)dv.

0) KpuTEpHH OLIEHHBAHHS KOMIIETEHIUH (PE3YIIBTATOB):
— YPOBEHb OCBOEHHS 00yYaroIlUMcs MaTepuasa, MpelyCMOTPEHHOT0 Y4eOHOM mporpaMmoi;
— yMeHHE 00y4aromerocsi HCToab30BaTh TEOPETUUECKUE 3HAHUS TPY BHITIOJIHCHUH 3aJaHUH U 3a7a4;

- O60CHOBaHHOCTB, YCTKOCTBH, KPAaTKOCTh U3JIOKCHUA OTBCTA.

B) OIIMCAHUC IIIKAJIbI OIICHUBAHMSL .
25-30 6ay10B cTAaBUTCS, CCIIH:
— U3yUYEHHBIA MaTepua U3JI0KEH MOTHO, ONPEICICHNUS JaHbl BEPHO;
— OTBET MOKAa3bIBaeT MOHUMaHUE MaTepHana;

— 00yyaromuiicss MOXXeT 000CHOBATH CBOM CY>KICHUS, IPUMEHUTH 3HAHUA Ha MPAKTHKE, IPUBECTH
Heo0XoMMble TPUMEPBI, HE TOJIBKO 10 YYEOHHUKY U KOHCIIEKTY, HO U CAMOCTOSITENIbHO COCTaBJICHHbIE.

18-24 6a1)10B CTaBUTCS, €CIIU:
— U3yYEHHBIA MaTepuall U3JI0KEH JIOCTATOYHO ITOJTHO;

— MpY OTBETE JOIYCKAIOTCS OLINOKH, 3aMUHKH, KOTOPbIe 00yJarouiics B COCTOSHUU HUCIIPABUTh
CaMOCTOSTENIBHO IIPU HABOIALIUX BOIIPOCAX;

— o0ydJaromuiics 3aTpyIHSETCS C OTBETaMU Ha 1-2 JOMOIHUTENBHBIX BOIPOCA.
15-17 6a1,10B CTaBUTCS, €CIIM:

— MaTepHall U3JI0KEeH HETMOJHO, C HETOYHOCTSIMH B OINPEICIICHUN TOHITHI Wi (POPMYITHPOBKE
ONPECIICHUM;

— Marcpuall u3jrara€Tcsa HEIMOCICIOBATCIbHO,

—00yyaronuiicst He MOXKET TOCTaTOYHO INTyOOKO M JoKa3aTelIbHO 0O0CHOBATh CBOM CY)KJIEHUS U
MIPUBECTH CBOU MIPUMEPBHI;

—ua 50% JAOMOJIHUTCIIBbHBIX BOIIPOCOB JaHbl HECBCPHBIC OTBCTHI.

0-14 6anJ10B CTaBUTCS, CCIIH:

— IIpU OTBETC O6Hapy)KI/IBaCTC$I IMMOJIHOC HC3HAHNUEC U HCIIOHMMAHUC U3YyUaCMOI'0 MaTepuajia,

— Marcpuall u3Jraractcd HEYBCPCHHO, 6CCHOpHHOqH0;

— AaHbl HCBCPHBIC OTBCTHI 0omnee yueM Ha 50% AOMNOJHUTCIIBHBIX BOIIPOCOB.

®DoH/| OLICHOYHBIX CPEJICTB COCTABJICH B COOTBETCTBUH C 00Pa30BaTEIbHBIM CTAaHAAPTOM
Bbiciiero oOpazoBanuss HUAY MU®U no nampaBiaenuto mnoxaroroBku 12.03.01
[TpubopocTtpoeHnue.

(DOHI[ OLOCHOYHBIX CPpEACTB COCTAaBUJIA:

JILA. Koponesa gornent kadeapst BM, k.d.-M.H., 1011
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