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BBEJAEHHUE

JlaHHBIE METOJIMYECKHE YKa3aHWsl TMpeIHAa3HAYEHbl Il COTPYIHHKOB
Nuctutyra MaremaTukd W (GyHAaAMEHTAIbHOW HWHMOPMATUKA U CTYJEHTOB,
oOyuaronuxcst B UHCTUTYyTe MaTeMaTuku U GpyHAaMEHTaIbHOU MHMOPMATUKU 110
BCEM HAIpPABJICHUSAM MOJATOTOBKH.

B ykazaHusx u3noskeHsl npaBuiia 0hOpMIICHHUS], TIPEJICTABICHUS U 3aIUTHI
BBIITYCKHBIX KBAJIU(UKAIIMOHHBIX PadoT.

TpeOoBaHus,  yCTAaHOBJICHHbIE  HACTOSIIIMM  MOCOOMEM,  MOJJIeXaT
00s3aTEIPHOMY TPUMEHEHHWIO COTPYJAHHKAMW U  CTyldeHTamu MHcTuTyTa
MaTEeMaTHUKH B (PyHIaMEHTATbHON NHHOPMATHKH.

B HacrosimieM 1OCOOMM UCIOIB30BaHbl CCHUIKM Ha HOPMAaTUBHbBIC
JIOKYMEHTBI:

— ®enepanbubiii 3ak0oH 0T 29.12.2012 Ne 273-®3 «O06 obpazoBaHuU B
Poccniickon @enepanum»;

— Ilopsamok mnpoBeaeHUsT TOCYIapCTBEHHOM HWTOTOBOM AaTTECTAllMU 10
oOpa3oBaTeNbHBIM  MpOrpaMMaM  BBICIIETO O0pa3oBaHus -  Iporpammam
OakanaBpuaTa, NIporpaMmaM CIEeUUaTUTeTa W MporpaMMaM MarucTpaTyphl,
yYTBEPKJICHHbIN TiprkazoM MunoopHayku Poccuu ot 29.06.2015 Ne 636;

— - crangapt opranuzanuu CTY 7.5-07-2021, ycranaBiauBaroiuii o0mme
TpeOOBaHMsI K TOCTPOCHUIO, U3JOKEHUI0O U  OGOPMIICHUIO JIOKYMEHTOB,
BBITIOJIHSIEMBIX CTYJIEHTAMH B IIpollecce 0OYUYEHUs CTyICHTAMH B YHUBEPCUTETE,

- Tlonoxenue o maructepckoit quccepranuu (I1BJ] M/ -2014),

- [Tonoxenue o BBITYCKHOW KBaTM(PUKAIIMOHHON padoTe,

- ITomoxeHne 0 TOCYyJITapCTBEHHOM UTOTOBOW aTTECTALMM BBITYCKHUKOB IO
nporpaMMamM OakayaBpuarta, crierpanerera, maructparypsl (I1IBJ] IITT'TMMAB-2020).

1 O01mMe mMo10KeHNs 00 HTOrOBOM ATTECTAIINH

B cootBerctBumn ¢ denepanbapiM 3akoHOM OT 29.12.2012 No 273-D3 «O6
oOpazoBanuu B Poccuiickoii @enepainim 0CBOCHHE 00Pa30BATEIbHBIX MPOTPaMM
BBICIIETO O00Opa30BaHUs 3aBEPIIACTCS 00sA3aTENIbHON TOCYJTapCTBEHHON UTOTOBOMU
aTTeCcTalrel BbITYCKHUKOB.

[lenbto mpoBeAEHUS TOCYAAPCTBEHHOW WTOTOBOM aTTECTAlMU SIBIIACTCS
OTpEJIEICHNEe COOTBETCTBHS PE3YJIbTATOB OCBOCHHUSA OOYYaIOIIMMKCS OCHOBHBIX
00pa3oBaTeNIbHBIX MIPOTPaMM COOTBETCTBYIOIIUM TPEOOBAaHUSIM CTaHAPTOB.

K rocygapcTBeHHON UTOTOBOM aTTECTAIlUU JOIYCKAETCs OOYy4YaroIIuics, He
UMEIOIINNA aKaJIeMUYeCKON 3aJ0JKEHHOCTH U B MOJHOM OOBEME BBIMOJHUBIIUI
y4eOHbIN IJIaH WM WHIUBUIYaIbHbIA Y4YEOHBIM IUIAH MO COOTBETCTBYIOLIEH
oOpaszoBarenpHOM mporpamMme. JIomyck K COOTBETCTBYIOLIEMY IOCYAApCTBEHHOMY
UTOTOBOMY aTTE€CTAIIMOHHOMY UCIIBITAHUIO 0(hOPMITSIETCS] TIPUKA30M PEKTOPA.



JlokyMeHT 00 00pa3oBaHMU U O KBaTU(UKALMHU, BBIIAETCS JUILY, YCIEIIHO
OpoILeANeMy TOCYAapCTBEHHYIO UTOTOBYIO aTTECTAIMIO, HA OCHOBAaHUH PELICHUS
roCyJapCTBEHHOHN 9K3aMEHAIIMOHHON KOMHUCCHHU.

JlokymMeHT 00 o0pa3zoBaHMM M O KBalIM(UKAIMU, BBIJABACMBIN JHIAM,
YCIICIIHO MPOIIEAIINM TOCYJapCTBEHHYI0 UTOTOBYIO aTTECTAIMIO, MTOATBEP)KIACT
NOJy4eHHe BBICHIET0 00pa3oBaHMA U KBaIM(UKALKMKM TIO HANpaBJICHUIO
HOJTrOTOBKH/CIIEIIUAIBHOCTH, OTHOCSIIMMCS K COOTBETCTBYIOIIEMY YPOBHIO
BBICIIIETO OOpa30BaHUS:

bakanaBpmar — moATBep)KmaeTCS AWIUIOMOM OaKajiaBpa, JIUILIOMOM
OakaliaBpa ¢ OTIUYUEM;
Maructparypa — TOATBEPKIAACTCS JUIUIOMOM MAruCTpa, JIUATIOMOM

MarucTpa ¢ OTIMYHEM.

JlumiioM ¢ OT/IMYMEM BBIJAETCS BBITYCKHUKY, WMCIOIIEMY B pe3yibTaTe
OCBOEHUST 00pa30BaTEIBHOMN MPOrPaMMBI TOJIBKO OIICHKU «OTIHYHO» U «XOPOIIOY,
uMeroIeMy He MeHee 75% OIEHOK «OTJIMYHO» W3 BHOCHUMBIX B MPUIIOKEHHE K
JTUTUJIOMY W TIPOIIENIIEMY TOCYIapCTBEHHYIO HTOTOBYIO ATTECTAIlMIO TOJBKO C
OIICHKaMU «OTIMYHO» TI0 BCEM I'OCYJIAPCTBEHHBIM aTTECTAIMOHHBIM UCIIBITAHUSIM.

OOyuaromuiicsi, He TPOUIEANIUNA OJHO TOCYJAAPCTBEHHOE ATTECTAIMOHHOE
UCIIBITAaHUE TI0 YBAXUTEIHHOW NPHUYMHE, JIOMYCKAETCS K cllaye CIEAYIOIIEro
roCyapCTBEHHOTO aTTECTAlIMOHHOTO UCTIBITAHMUS.

K yBaxuTeapHBIM MpUYMHAM HESBKH HA TOCYJAPCTBEHHOE aTTECTAIIMOHHOES
UCITBITAaHUE, KaK MPaBUII0, OTHOCSTCS:

- BPEMEHHAasl HETPYA0CTIOCOOHOCTS;

— WCITOJTHCHHE OOIIECTBEHHBIX MIIM TOCYaPCTBEHHBIX 00s3aHHOCTEH;

— BEI30B B CY/I;

- TPAHCIIOPTHBIE TPOOJIEMBI (OTMEHA peiica, OTCYTCTBUE OUIIETOB);

- MOTOHBIC YCIIOBHUS,

- CEMEHHBIC 00CTOSTEIILCTBA;

OOyuaroiuecs, He TPOIEAININE TOCYIaPCTBEHHYIO UTOTOBYIO aTTECTAIUIO
B CBSI3M C HEABKOW HA TOCYJAapCTBEHHOE AaTTECTAlMOHHOE MCIBITAHUE 10
HEYBAXUTEIIbHOM  INPUYMHE WJIM B  CBA3M C  IIOJYYEHUEM  OLICHKHU
«HEYIOBJICTBOPUTEIHHOY» OTUYHUCIISIOTCS U3 YHHUBEPCHUTETA C BbIJA4Yei CIpaBKU 00
o0Oy4eHHUU KaK HE BBIMIOJHUBIIKE OO0S3aHHOCTU IO JOOPOCOBECTHOMY OCBOEHUIO
00pa30BaTeIbHOM MPOrpaMMBbI U BBIMIOJHEHUIO YU€OHOTO IJIaHa.

K BumaMm  WTOroBbIX  aTTECTAMOHHBIX  MCHBITAHUN  WUTOTOBOM
roCyJJapCTBEHHOM aTTECTAllMM BBIMYCKHUKOB BBICIIMX YYEOHBIX 3aBEJCHUU
OTHOCSATCS:

"  3aIUTa BBITYCKHOM KBaMU()UKAIMOHHOW PabOThI;

" TOCYHApCTBEHHBIN 3K3aMEH.
3ammura BHITYCKHOW KBATHU(UKAIIMOHHON PabOThI 005S3aTEIbHO BKIIIOYAETCS B COCTaB
WUTOTOBOW I'OCYAAaPCTBEHHOW aTTECTALINH.

HTOroBslil TOCY1TapCTBEHHBIN 3K3aMEH MO OTAECIBHOW NUCUUILUIMHE JOJKEH
ONpPENEIATh YPOBEHb YCBOEHHS CTYAECHTOM Marepuana, IpeIyCMOTPEHHOTO
y4eOHON MporpaMMoOii, U OXBaThIBaTh BCE MHHUMAIBHOE COJEPKAHHE JTaHHOU



JTUCIUTIINHBI, YCTaHOBJICHHOE COOTBETCTBYIOILIUM roCy/1apCTBEHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM.

['ocynapcTBeHHBIN 3K3aMEH, IPOBOAUMBIN B (hOpME MEKAUCLUIIIIMHAPHOTO
’K3aMEHa IO HANpaBJICHUIO MOJTOTOBKH, JOJDKEH Hapsly ¢ TpeOOBAHUAMU K
COJEPKAHUIO OTHAEIbHBIX JUCHUUIUIMH YYMTHIBATh Takke oOIMe TpeOOBaHUS K
BBIIIYCKHHUKY,  IPEAyCMOTPEHHbIE  TIOCYAapCTBEHHBIM  0Opa30BaTEIbHBIM
CTaHJIapPTOM 110 JAaHHOMY HaIlpaBJICHUIO ITOATOTOBKH.

HToroBsie aTTeCTalMOHHBIE UCIIBITAHUS HE MOTYT OBITh 3aMEHEHBI OLIEHKOMH
KayecTBa OCBOEHHUS O0pa30BAaTENbHBIX MPOTPaMM IYTEM OCYIIECTBICHUS
TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEXKYTOUYHOM aTTECTAIlMH CTY ICHTA.

BroimyckHple  kBamuUKalMOHHBIE PabOTHl  BBIMOJNHAIOTCS B (hopmax,
COOTBETCTBYIOIIUX OMPEICICHHBIM YypPOBHSM BBICHIETO MPO(HECCHOHATBEHOTO
oOpa3oBaHMs: Al CcTeneHW OakanaBp — B (opme OakamaBpCKOMl pabOThI, s
CTEIEHU MarucTp — B (opMe MarucTepCKoi JuccepTanuy.

BoinyckHble kBan(UKalMOHHbBIE pabOThl 0aKaJaBpOB MPEACTABISAIOT COO0M
CaMOCTOSITEJIbHOE HCCJIEIOBAaHUE WM MOTYT OCHOBBIBaTbCSI Ha 000OILIEHUU
BBIMIOJIHEHHBIX BBIIYCKHUKOM KYpPCOBBIX pabOT M MOATOTaBIMBATHCA K 3aIIUTE B
3aBepUIAIOIIMKA TEpUoja TeopeTHueckoro oOyueHus. OOmme TpeboBaHUs K
BBIIYCKHOM KBaJU(UKALMOHHON paboTe M3JIO0KEHBI B MOJOKEHUU O BBITYCKHOMN
KBIM(UKALIMOHHOW paboTe CTYJAEHTOB, OOy4arommxcsd @O0 IporpaMmmam
noarotoBkn  OakanaBpoB B  PIAOY BIIO «Cubupckuii (denepanbHbIi
YHUBEPCUTET.

Marucrtepckass ~ aucceprauus — HOPEACTABISIET  cOOOM  BBITYCKHYIO
KBATM(UKAIIMOHHYIO paboTy, KOTOpas SBISIETCS CaMOCTOSITEIBHBIM HAYYHBIM
UCCIICIOBAHUEM WJIM IPOEKTOM, BBIIOJHAEMBIM IOJ PYKOBOJCTBOM HAy4HOTO
PYKOBOAMTEIS C MPUBJICUCHNEM OJTHOTO HJIU JIBYX HAYYHBIX KOHCYJIHTAHTOB.

CopepxaHre MarucTepcKoOil TuccepTaluud MOTYT COCTaBISITh PE3yJIbTaThl
TEOPETUYECKUX U DSKCHEPUMEHTANbHBIX HCCJIEIOBAaHUI, HaIpaBICHHbIX Ha
pellieHue aKTyalbHBIX 3a/lad B Pa3IMYHBIX OOyacTAX JesTenpbHOCTH. OOmmume
TpeOOBaHUSI K MAarucTepcKoOll JuccepTaliy HU3JI0KEHbl B  TOJOXKEHUH O
Marucrepckot mmccepraruu [IBJI MJI -2014. Marucrepckue auccepTaiuu
NoJIJIeKaT 0053aTeIbHOMY PELEH3UPOBAHHUIO.

[lopsimoxk  mpoBeAEHHs]  UTOTOBBIX aTTECTAllMOHHBIX  HCIBITAHUN
OTIPENIETSETCS YYCHBIM COBETOM YHHBEPCHUTETa W JIOBOAWUTCA O CBEIACHHUS
CTYZCHTOB HeE T03/IHEe, UeM 3a 6 MeCAIEeB 10 Hayalla UTOTOBOW aTTeCTalllH.

CryneHTsl 00€CreYnBaIOTCs MpOrpaMMaMi TOCYJapCTBEHHBIX JIK3aMEHOB,
UM CO3JAIOTCSI HEOOXOIWMBIE IJIs TOATOTOBKH YCIOBHUS, YHTAIOTCS OO030pHBIE
JICKITUH, TIPOBOJISATCS KOHCYIIbTAIINH.



2 CocraB TrO0CYyIapCTBEHHOW WTOrOBOl AaTTECTALMHM B
NuacTtuTyre MarteMaTHKd U (PYyHIAMEHTAJIbHON HHPOPMATUKHU B

2022 rony

[To Bcem HampaBiieHUs MOJTOTOBKH OaKajgaBpyuaTa U MaruCTpaTyphl — SK3aMEeH U
zamura BKP.

3 IIpaBuia opopmiieHnsi, NpeACTABIECHUS U 3aIUTHI
BbINYCKHBIX KBAJTM(PUKANMOHHBIX Pa00T

3.1 TepMuHbI U onpeaeIeHus

BrinyckHas kBanugukalunoHHast paboTa IpecTaBisieT co00i KOMIUIEKCHYIO
CaMOCTOSITENIbHYIO pabOTy CTyJEHTa, TJIaBHbIE 3aJjaud M COJIEp>KaHHUE KOTOPOH —
BCECTOPOHHMI aHajIW3, HaAy4YHbIC MCCIIEIOBaHMS WIM pa3padoTKa MO OAHOMY W3
BOIIPOCOB TEOPETUYECKOIO WJIM NPAKTUYECKOTO XapaKTepa, COOTBETCTBYIOIIMX
IpO(HIII0 HANpaBIEHUS.

BolltyckHble  KBalM(PUKALMOHHBIE pa0OTHl BBINOJHAIOTCA B  (popmax,
COOTBETCTBYIOILIUX OIPEACICHHBIM YpPOBHSAM BBICHIETO OOpa3oBaHus: IS
kBamudukanuu OakanaBp — B ¢popme OakanaBpCKoil pabOThI; AJjisl KBAIM(UKAIIUN
MarucTp — B (h)OpMe MarucTepcKor AUCCEepTaLUU.

BoeinyckHas kBanuukainronHas padborta OakajnaBpa NpeCTaBisIeT cOOOM
CaMOCTOATEJIBHOE 3aKOHYEHHOE MCCIIEIOBAHNE, HAMMCAHHOE JINYHO BBITYCKHUKOM
10JT PYKOBOJICTBOM PYKOBOJHUTEISI, CBUJETENBCTBYIOIIEE 00 YMEHUH BBITYCKHUKA
paboTaTh ¢ JIUTEpaTypoid, 0000IIaTh U aHATU3UPOBaTh (AKTHUECKUI MaTepHall,
UCITIOJIb3Ysl TEOPETUYECKUE 3HAHWUS WU IPAKTUYECKHE HABBIKM, ITOJYYEHHBIE IPH
OCBOEHUU 00pa30BaTEIbLHON IPOrPAMMBI.

Marucrtepckass ~ guccepranms — OPEACTaBIA€T  cOO0OM  BBIMYCKHYIO
KBAIM(PUKALMOHHYIO PabOTy, KOTOpas SBJSETCS CaMOCTOSTEIbHBIM Hay4YHbIM
UCCJIEIOBAHUEM WJIM TPOEKTOM, BBIMOJHAEMBIM MOJ PYKOBOJACTBOM HAYYHOTO
pykoBoautenss (Ayig paboOT, BBIIOJHSIEMBIX HA CTBIKE HANpaBiIeHU, — C
INPUBJICYCHUEM OJIHOTO WM JBYX HAyYHbIX KOHCYJIBTAaHTOB). Marucrepckas
JUccepTalys A0HKHA COJEPXKATh 3JIEMEHThI HOBU3HBI B 00JIACTU TEOPETHUECKUX,
NPUKIAJAHBIX HUCCIENOBAHUA WM MPOEKTUPOBAHMS, KOTOPBIE BBIPAXKAIOTCS B
YTOYHEHHUH, JIOTOJHEHHH, (POPMYJIUPOBKE HOBBIX MOHITHUH M KaTeropuil, B
pa3paboTKe HOBBIX METOJHMK, aJIrOPUTMOB, MEXAHHU3MOB PELICHMs MPHUKIIAJHbBIX
3aJ1a4 MCCJIEIOBAaHNs, & TAKKE B CO3JaHUN MHTEIUIEKTYaJIbHOTO MPOAYKTA.

ConepxaHne MarucTEpCKOl IHCCEPTAlMU MOTYT COCTaBIIATH PE3YJIbTaThl
TEOPETHUYECKUX W OSKCHEPUMEHTAIBHBIX MCCICIOBAaHUM, HAIpaBICHHBIX Ha
pellieHne aKTyalbHBIX 33714 B Pa3IMYHBIX 001aCTAX IEATEIbHOCTH.

TpebGoBanus K COJIEP KAHUIO u 0(pOpMIIEHUIO BBIITYCKHBIX
KBaJTU(UKAIIMOHHBIX pabOT B CIEAYIONIUX pa3jiesiax JaHHOU TJIaBHhl.



3.2 CTpyKTypa BbIIYCKHOI KBATU(PUKALMOHHON PadoThI

Kaxx1p1il CTpYKTYpHBIH 3JIEMEHT TEKCTOBOTO JOKYMEHTA HAYMHAIOT C HOBOM
CTPaHMUIIBI.

3aronoBku CTPYKTYpHbIX 35eMeHTOB «PED®EPAT», «COIEPXAHUEY,
«BBEJIEHUEy, «3AKJIIOUEHUE», «CITMCOK COKPAH.[EHHPT», «CIIMCOK
NCIIOJIB3OBAHHBIX HNCTOYHUKOB», <« IIPUJIOKEHUE» pacnonarator
Nocepe/IMHe CTPOKH U TeYaTaroT MPONUCHBIMU OYKBAMHU MOJIY>KHUPHBIM IIPUDTOM.
3aroyoBKM OTHENSIOT OT TEKCTa UHTEPBAJIIOM B OJHY CTPOKY, HE MOJYEPKUBAIOT U
HE HyMEPYIOT.

3.2.1 PacnoJioskenue MaTeprajia B 0akajaaBpCKOM M IUILVIOMHOH padoTte

Martepuansl B 6akanaBpckoi paboTe JOKHBI PacrlojaraTtbCs B CIEIYIOIMEM
MOpSIJIKE:
TUTYJIbHBIN JTUCT (TpuiioxkeHus A,b);
pedepat (npunoxenue C);
coaepxanue (npunoxenue [);
BBezicHUE (puitokeHue E);
OCHOBHAsl 4acTh;
3akmoucHue (npuioxenue K);
CIIMCOK MCIO0JIb30BAHHBIX NCTOYHUKOB,
NIPHJIOKEHUS (€CITM TAKOBBIC UMEIOTCS, CM. Tiprutoskenue JI).

NGk owbdE

3.2.2 PacnoJjio;keHHe MaTepuajia B MAruCTePCKOM JuccepTauuu

Marepuanbl MarucTepckoil AMCCepTallMd JOJDKHBI  pacnojiaraThCs B

CJIEIYIOLIEM MOPSIJIKE:

1. TUTYJIbHBIN JHCT (prtoxkenue B,I);
aHHOTAIMA (Ha PYCCKOM M aHTJIMHCKOM si3bIkax) (mpuitoskenue T);
coaepxanue (npunoxenue J1);
BBEJICHUE (IIPUJIOKEHUE E);
OCHOBHAsl 4acTh;
3aKIJIIOUEHUE (MIPUII0KEHHUE K);
CIIMCOK HCIIOJIb30BAHHBIX HCTOUYHUKOB;
MPUIIOKECHHS (€CITU TAKOBBIC UMEIOTCSI, CM. MIPHIIOKEHHE JI);

NIk wN

3.3 lIpaBuia opopmjieHUsI BHIMMYCKHOH KBATU(PUKANMOHHOH PadoThI

3.3.1 TutyabHBIH JUCT

TUTynBHBIM ~ JIUCT  SABISAETCA  IIEPBOM  CTPAHULEW  BBIYCKHOM
KBATM(PUKAIMOHHON paboThl. TUTYIBHBIN IHUCT OakamaBpaM cienyeT opopMiIsTh
B COOTBETCTBUM C MNpujiokeHussMu A,b, a marucrtpam — B COOTBETCTBUHM C
npunoxxeHusMu B,I'. Ha TuTynbHOM nucTe yKa3bIBarOTCs ydeHas CTENEHb, YYEHOE
3BaHUE, [P OTCYTCTBUU YUEHOTO 3BaHUs YKA3bIBAECTCS JOJIKHOCTS .



3.3.2 AuHoTanus (Marucrepckas IuccepTanus)

AHHOTaNUsA IS MarucTepCKUX JUCCEpTAlMi THIIETCS Ha PYCCKOM U
AHTJIMHACKOM si3bIKax (cMoTpu npuiioxenue T) .

OO0beM TekcTa aHHOTalMK — He 0oJiee OTHOM CTpaHUIlbl. TeKCT aHHOTAIUH a
JOJDKCH OTpaXkaTh: IelNb W 3a7a4yd JWCCEPTAIMH, aKTyalbHOCTh W HOBH3HY
MOJyYEHHBIX  PE3yJbTaTOB, BBIBOJABI, PEKOMEHIAMH IO  MPAKTHISCKON
peanm3anu pe3yabTaTOB pabOThl B IMPOU3BOJCTBE, HAYUHBIX HCCIICIOBAHUSX,
y4eOHOM mpoliecce. 3aBepllacTcsl aHHOTAIUS MEpPeYHEM  KJIIOYEBBIX CJOB
KOTOPBIE XapaKTePU3YIOT OCHOBHOE COJIEpPIKaHKE paOOTHI.

3.3.3 Peepar (0akanaBpckasi padora)

Pedepat m1st BEITYCKHBIX KBATHM(PHUKAITMOHHBIX PabOT OakaaaBpOB MHUILETCS
HA PYCCKOM SI3BIKE.

Pedepar momkeH comepkaTh: HAUMEHOBAaHHE TEMBI, CBEIEHUSI 00 oObeMe
BBIIYCKHOM KBaJU(UKALMOHHON paboTe (KOJUYECTBO CTPAHUI]); KOJUYECTBO
WUTIOCTpalMid (PUCYHKOB), TaOJIMII, MIPHIIOKEHNUHN, UCTIOJIb30BaHHBIX UCTOYHHUKOB;
nepeyeHb KIIUEBBIX CJIOB U KPATKYIO XapaKTEPUCTUKY PaOOTHI.

[lepeueHp KIIOUEBBIX CIIOB  XapaKTEPU3YeT OCHOBHOE COJIEp)KaHUE
BBIIYCKHOM KBaJM(UKaMOHHON paboThl M BKIto4aeT 10 10—15 cnos. Kimrouessie
CIIOBa NPUBOAATCS B HMEHUTEIBHOM Maieke M Ie4YaTaroTCsl MPONMHUCHBIMU
OyKBaMH B CTPOKY Yepe3 3amsThIe.

O6beM TekcTa pedepara — He Oonee onHOW cTpaHulbl. TekcT pedepara
JOJDKeH OTpakaTh: LEJdb W 3aJadd BBITYCKHOM KBaTU(UKAIUOHHOW pabOTHI,
aKTyalbHOCTh U HOBU3HY TOJYYEHHBIX PE3YyJIbTaTOB, BBIBOJIbI, PEKOMEHAAINN TI0
NPAKTHUYECKON pealu3alny pe3ylbTaToB padOThl B MPOU3BOJCTBE, HAYUYHBIX
ucclenoBanusix, yaueoHom nporecce. Opasel] pedepata MOMEIIECH B MPUIIOKEHUN
C.

3.3.4 IIpaBuiia opopmiieHUS BBITYCKHON KBAJIM(PUKAUMOHHON padoThI

OdopmiieHre MarucTepckux aucceprauuii U O6akagaBpCKuX padOT JOJHKHO
ynosietBopsaTh TpeboBanusim CTO 4.2.-07-2014. TIpumepsr odopmieHus hopmy
MPUBEAECHBI B PUIIOKEHUH.

3.5 Tlopsiiok TOATOTOBKHM W TMpoLeAypa TMPOBeIeHUsl 3alIHUThI
BBIIIYCKHOM KBAJIU(PUKAIUOHHOH PA0OTHI.

Jns moxaroroBkun BKP  kaxkmomy oOydaromemycsi NpHKa3oM peKTopa
Ha3HAYaeTCs TeMa BBIMYCKHOW KBAIM(PUKALMOHHON pabOThl, pyKOBOJUTEb U MIPU
HEO0OXOIMMOCTH, KOHCYJbTAaHT. PyKOBOIUTENb BBIMYCKHON KBaMH(UKALIMOHHON
paboThl HA3HAYAETCS B COOTBETCTBUU C KBATM(DUKAITMOHHBIMU XapaKTEPUCTUKAMM,
COrJacHO  €AMHOMY  KBAJIU(PUKALMOHHOMY  CIPABOYHHUKY  JOJDKHOCTEH
PYKOBOJAMTEIEH, CIEIUATNCTOB U CIY>KAlUX.

TekcThl BbIMYCKHBIX KBATM(PUKALUOHHBIX paboT OakagaBpOB U MAarucTpoB,
3a MCKJIIOYEHHEM TEKCTOB BBIMYCKHBIX KBAJTU(UKALUOHHBIX pabOT, COaEpKaIINX
CBEJICHUS, COCTABIIOIIME TOCYJApPCTBEHHYIO TalHY, MOJJIEXKAT Pa3MEIIECHUIO B



AJIEKTPOHHO-OMOIMOTEYHON CHUCTEME YHUBEPCHUTETa, TMPOBEPKE HA 00BEM
3aMMCTBOBAHUU.

[Tocne 3aBEpUICHUS MOATOTOBKHU oOy4Jaronumcst BBIITYCKHOM
KBAIM(PUKALMOHHON paboOThl  PYKOBOJAUTENb BBIMYCKHOW KBaMU(pUKALIMOHHON
paboThl MpeACTaBIsSeT MUCbMEHHBIM OT3BIB O paboTe OO0ydYarolIerocss B MEPUO]L
MOJTOTOBKH BBITYCKHOM KBaNU(UKAITMOHHON PabOTHI.

BoimyckHast  kBanmuduKalMoHHas — paboTa JOJDKHBI ~ OBITH  CHAHBI
BBIITYCKHUKOM HaYYHOMY PYKOBOAMTEIIO ISl IOJyYEHHs OT3bIBA HE MO3HEE, YEM
3a 17 xaneHmapHBIX JHEM N0 Hayaja 3allMThl, a PELEH3EHTY Ul IMOJy4eHUs
pELEH3ur HEe MO3JHee, 4YeM 3a 12 KajneHJapHbIX AHEHW N0 Havana 3ammTel. Ha
MOJATOTOBKY OT3bIBA U PELEH3UU OTBOAMUTCS 5 KAJIEHAAPHBIX THEH.

Hapymienue cpokoB mpeacrabienusi oOywarommmcss BKP  Haydnomy
PYKOBOJIUTENIO H(WIM) PELEH3EHTY MOXET CIY)KUTb OCHOBAHHEM  JUIA
OTPULIATEIBLHOTO OT3bIBA HAYYHOTO PYKOBOAWTENS HU(WIM) PEHEH3UU IO
(dbopMaIbHOMY MPU3HAKY.

OO0pa3s1el OT3BHIBOB U PEIICH3UH pa3MeliieHbl B mpuitoskenusx M,H,IT.

OOyuaromyecss B CpPOKM YCTAaHOBJIEHHBIE WHCTUTYTOM IIPEJICTaBISAIOT
cekperapro ['OK:

- BBINTYCKHYIO KBaJIU(UKAIMOHHYI0 pabotry (1 medaTHbIi BapuaHT,
daiin B popmare pdf);

— OT3bIB HAYYHOTO PYKOBOAUTEIS (2 DK3EMIUISPA);

_ peleH3WsT Ha  BBINIYCKHYIO  KBaTM(HUKAIMOHHYIO  paboty (2
AK3EMILISPA).

OT3bIBBI PYKOBOJUTENS W PEIEH3EHTa [OJDKHBI OBITH TOAMHMCAHBI |
3aBepeHbl nedatssMu. Eciau perieH3eHT wim pykoBoauTess paboTtatoT B UHCTUTYTE
MaTeMaTuku u (QyHgameHtanbHo wuHbopMmatuku  COY, TO HX MNOIANUCH
3aBepsieTCsl B JIUPEKIUUA. B OCTalbHBIX CllydasiX MOJMUCH 3aBEpSIOT B OTIHEIIC
KaJIPOB WJIM KaHIESIPUM TOM OpraHu3alliy, KOTOpasi yka3zaHa B ITPUKa3e O JOMYyCKe
K 3alUTe BBIMYCKHOW KBaIW(DHUKAIMOHHOW pabOThl B KayecTBE MecTa pabOThI
pelieH3eHTa WM HAyYHOTO PYKOBOAMTENS (COOTBETCTBEHHO). Ecim pe3ynbTaThl
MarucTepckol  JauccepTanud ObUTM  BHEAPEHHI B  pabOTe  KaKoro-imoo
OpeanpusITUs, TO B 3TOM citydae cekperapto ['OK fomonHuTeNnbHO caaercs akT o
BHEJIPCHUN PE3yIbTaTOB MAaruCTEPCKOW AWCCEpTalluY, HaleyaTaHHBIA Ha OJlaHKe
JAHHOTO TPEANPUITHS W TOIANUCAHHBIN pyKoBoguTeneM npeanpustus. O6pazen
oopmiieHuss akTa O BHEJAPECHHUU pE3yIbTaTOB MArMCTEPCKON JUCCEpTalluu
MPUBEACH B IPUJIOKCHHUH P.

OOy4aromuecs, UMEIOIMEe OTPUIIATEIbHBIN OT3bIB HAYYHOTO PYKOBOJAUTEIS
U(WIIK) OTPHUIATETHHYIO PELEH3HIO TOMYCKAOTCS 0 3aIIUThI UJIH OTYUCIISIOTCS U3
YHUBEPCUTETA TI0 TUYHOMY 3asIBIICHUIO.

['DK wumeeT mpaBO CHSATH C 3aIUTHl BBITYCKHYIO KBalU(DUKAITMOHHYIO
paboTy mpu oOHapy>KeHUH TPyObIX HETOCTATKOB IO COACPIKAHUIO i OPOPMIICHUIO
paboThl (HECOOTBETCTBHUE COJEPKaHUSI paOOThI 3asBICHHON Teme, OOHapy>KeHUE
dbakToB TUTarMaTa W KOMIWJISAIMU, HECOOTBETCTBHE OGOPMIICHHUS HAy4YHO-
CIIPABOYHOTO armapara MpeAbsBIsIEMbIM TPeOOBaHUAM U T.JA.), O YeM JEIaeTCs



3anuch B mpotokosie 3acenanusi ['OK B rpade «MHeHue KOMUCCHI - C YKa3aHUEM
IIPUYUH OTCTPAHEHUS OT 3aILUTHI U PEKOMEHIAMEN CIEAYIOIIETO CPOKA 3aIUTHI.
3amura BRIMTYCKHON KBaNU(DUKAITMOHHONW pabOThl IPOBOAUTCS HA OTKPHITOM
3acenanuu ['OK (3a uckirodueHreM padboT Mo 3aKpPHITONM TEMATUKE) C YyYACTUEM HE
MEHee JIBYX TpeTei cocrtaBa komuccuu. B mponecce 3ammutel BKP unensr 'OK
JOJKHBI OBITH O3HAKOMJIEHBI ¢ 0T3bIBOM pyKoBoauTens BKP u penensueil.

[To 3aBepiiieHUH MPOLIEAYPHI 3AIIUTHI BCEX BBIMTYCKHBIX KBATU(UKAITMOHHBIX
paboT , HaMEUEHHBIX Ha JaHHOE 3acelaHue, Ha 3akpbiToM 3acenanun [DOK
00CY)XKTatOTCSl PE3yJbTAaThl 3alUThl KaXJAOTO OOYYaIOMIETOoCs] W BBICTABIISICTCS
KaXJIOMYy COIJIaCOBAaHHAsi WTOroBas oueHka. [lpu omnpeneneHun OUEHKH
MIPUHUMAETCSI BO BHUMAHUE YPOBEHb TEOPETUUECKON U MPAKTUYECKOU MOATOTOBKH
00y4Jaromierocs, KauecTBO pabOThI, CAMOCTOSITEIIBHOCTD MOJIYICHHBIX PE3yJIbTaTOB,
opopmieHue paboThl, X0A €€ 3amuThl. Kakmplii 4YjieH KOMHUCCHU JaeT CBOIO
OILICHKY, M TIOCJIe OOCYXIEHUSI BBIHOCUTCS OKOHYATEJIbHOE pelieHre 00 OIEHKe
pabotsl. [Ipu paBHOM 4mHCII€ TOIOCOB rOJIOC TIPEICEATENS ABISETCS PEIIAIOIIIM.

HrtoroBast oreHka cooOmaercs BBIMYCKHUKY B JeHb 3amuThl BKP,
BBICTABJIIETCS B IPOTOKOJ U 3aYETHYIO KHUXKKY.

3amura BBIMYCKHOM KBaM(PUKAIMOHHON paboThl ( OakaaBpcKoil pabOThI,
MarucTepcKou IuccepTalii) COCTOUT U3 CIEAYIONIUX ITAIMOB:

1. Jloxman BemyckHuka (7-9 muH.) B 1okmame JOMKHBI OBITH YETKO
chOpMYIMPOBAHBI: IIEIH W 3aJa4dl UCCIEAOBAHMSA, OCHOBHBIC METOMBI, HanboJee
Ba)KHBIC BBIBOJBI 1O pe3yjbTaTaM HCCICIOBAHUS, aKTyaJbHOCTh W MPaKTHUECKas
3HAYUMOCTH PAOOTBHI.

2. OTBeTHI HA BOTIPOCHI.

3. BmicTymieHue HAyYHOTO PYKOBOIUTEIS.

4. BeicTyreHue pereH3enTa (B ciiydae OTCYTCTBHUSI PEIICH3EHTA Ha 3aIlUuTe
3aUUTHIBAETCS PELECH3US).

5. 3aKIIIOUUTENTHFHOE CIIOBO BHIMTYCKHUKA.

B nensx sxoHOMHHM BpeMEHU TpoMo3jakue (GpopMylibl, TpauKu, PUCYHKU H
pouyro HHGOPMAIIUIO HEOOXOIUMO TIPEACTABIIATH B BU/IE TAOIHUI] MJIH TLIAKATOB.



INPUJIOXKEHHUE A

OO6paszer TUTYJIBHOTO JINCTA BHITYCKHON KBAIM(PUKAIIMOHHON paboThl OakanaBpa

MuHuCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHus PO
DenepanbHOE rOCYJaPCTBEHHOE ABTOHOMHOE

00pa30BaTeIbHOE YUPEHKIACHUE BBICIIEIO 00pa3oBaHusl
«CUBUPCKNU OENEPAJIBHBIM YHUBEPCUTET»

HNucTuTyT MatemMatuku 1 GpyHaaMeHTaaIbHOU HHOPMATUKU
bazoBas kadenpa MaTeMaTH4eCKOro MOJEIMPOBAHUS U POLIECCOB YIPABICHUS

YTBEPXJIAIO
3aBenytouii kadenpoit
/

(noonuce) uHUYUATLL PAMULUSL

« » 2024 1.

BAKAJIABPCKAA PABOTA

Hanpasiaenue

(KOO U HAUMEHOBAHUE HANPABTICHUS)

YPABHEHUS MAJIBIX BQ3MYHIEHI/II71 U YCTOMYUBOCTH
PABHOBECHSA B HOBON MOJAEJIN MUKPOKOHBEKIINHN

PykoBoaurenn MOJIMUCh, JOJDKHOCTh, YYEHOE Nuunmarner,
Jata 3BaHUE bamunus

Brinmyckauk MIOJIIHUCH, Nunnuansl,
nara bamunus

HopmoxkonTposep MIOJIMUCH, Nuunmarnel,
nara bamunus

Kpacuosipck 2024



HPUJIOXKXEHUE b

OOpazel TUTYIBHOTO JMCTa BBIMYCKHON KBaTU(UKAIMOHHON pabOThI MarucTpa

MuHuCTEPCTBO HAYKH U BBICILIEr0 00pa3oBaHus PO
CDCI[epaJILHOG rocyagapCTBEHHOC aBTOHOMHOC
O6paBOBaTeJILHO€ YUPCKIACHUC BBICIICTO 06p330BaHI/IH
«CUBUPCKU OEJEPAJIBHBI VHUBEPCUTET»

HNucTuTyT MatemMatuku 1 GpyHaaMeHTaaIbHOU HHOPMATUKU
ba3oBas kadenpa MmaTeMaTH4ecKOro MOAEIMPOBAHNS U IPOLECCOB YIPABICHUS

YTBEPXIAIO
3aBeayromuii kadeapon
/

(noonucs) uHUYUATLL PamMUIUS

« » 2022 r.

MAI'HNCTEPCKASA JUCCEPTAIIUSA

YPABHEHUSA MAJIBIX BOSMYIIIEHUI U YCTOMYUBOCTD
PABHOBECHSA B HOBO MOJIEJIU MUKPOKOHBEKIIUA

HanpasJienue

(k0O u HaumeHoBaHUe HANPABIEHU)

Marucrepckasi nporpamMma

(HaumenoBanUe NPOCPAMMDBL)

PykoBoaurenb MOAMUCH, JIOJIKHOCTh, yUeHast Nanmmarner,
Jata CTEIICHb bamunus

Brinmyckauk MIOJIIHUCH, Nunnuansl,
nara bamums

HopwmoxkonTponep MIOJIITHUCh, HNaunmarnsl,
mara bamunms

Kpacuosipck 2024



HPUJIOXKEHUE B

MuHHCTEpCTBO Hayky 1 Bbiciiero oGpasoBanus PO
DesiepanbHOE rOCY1aPCTBEHHOE ABTOHOMHOE
06pasoBaTesibHOe yupexk/IeHHe BhICIIero o6pazoBaHus
«CUBUPCKUI ®EJIEPAJIbHBINA YHUBEPCUTET»
HucruryT Matematuky 1 QyHaaMeHTanbHOM HHDOPMATHKY

Kadenpa maremarnueckoro ananusa u guddeperumansix ypaBHEHUI

YTBEPXJIAIO
3aBeyiomumii kadeapoii

/N.B. ®ponenkos
P tecgre, o 2020r.

BAKAJIABPCKASI PABOTA
Hanpasyienne 01.03.02 [Ipuknagnas matematuka u uHpopmMaTrka

PA3PELIMMOCTb OJIHOM OBPATHOWM 3AIAYM JIISI
OBBIKHOBEHHOT'O JU®®EPEHLIMAJIBHOIO YPABHEHMSI
IHEPBOI'O MOPSIIKA

PyKOBOaHTCﬂb[ﬁ — JIOLIeHT, KanuaT (u3zuko- P.B. Copoxun
% e AL MaTeMaTH4YeCKuX HayK

Boimycknuk 74/‘7—\——- J1.B. Ynpko
76 ¢ AR

7
HopmokonTposnep ¢7>%/_ T.H.IIununa

A7 0g 47

Kpacnosipck 2022



HPUJIOXKEHUE J

O6pa3zen opopMieHUS collepKaHUS

COAEPXKXAHUE

|33 21501 <) &0 (T
1 OcHOBHBIE TIOHATHS ¥ TEOPEMBI (PYHKITMOHAIBHOTO aHATN3a 1
TUDGEPEHITUATIBHBIX YPABHEHUM . ... uvveeieeeieeeiieeaanaeannans
1.1 OCHOBHBIEC OTIPEHACTEHUST ...vvveeeirvrrrreesssnnreeesssssnrneessssssreesssssnneeessn,
1.2 TIPMHIIMI MAKCHMYMA ...uvvvveeeesniireeesssnsnneeessssssseessssnsnseessssssssesssn,
1.3 TEOPEMA APILICIIA .. .vvveeeeiiiiiieeeieiiree e e st e e s s e e e e e e snnne e e,
2 3anava uaeHTuGuKanuy GyHKIIMH UICTOYHHKA U KO3 dUIIeHTa
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T 1 02 1= 1, SOTT TR
2.3 Jloka3aTeabCTBO Pa3pelIMMOCTH BCIIOMOTaTEILHOM
T 1 02 1= 1, SOTT TR
2.4 TlocTpoeHre PEIICHUS UCXOTHOM 3ATAUM .vvvvevvreeeinreeessirneessnnenn,
072001 103 (53 5 0% (IO
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IHNPUJIOXKEHMUE E

OO0pa3er BBeICHUS

BBEJIEHHUE

OOpatHpiMu  3amayamMu A AU GepeHInaIbHbIX YpaBHEHUN MPUHATO
Ha3bIBaTh 33J]a4l OIpeeiIeHNs KO3PPUIMeHToB quddepeHINaIbHbIX YPaBHEHUH,
TpaHuIbl 00JIACTH, TPAHUYHBIX WM HauyaJdbHBIX YCJIOBHM IO TOW MU HWHOU
UHPOpMAllMU O PEIICHUSAX 3TUX YypaBHEHMH. MHOrme BakKHbIE NPUKIIATHBIC
BOIPOCHI, KAacarolUecsl YOPYIMX CMEIIEHUH, SJEKTPOMAarHUTHBIX KoJeOaHuH,
11 Py3MOHHBIX MPOLECCOB U IPYTUX, IPUBOJAT K OOpAaTHBIM 3a]1a4aMm.

HNHTtepec k 0OpaTHBIM 3ajauaM 0COOCHHO MHTEHCHBEH B mocieanue 40-50
JeT B CBSI3U C MX BaKHBIM MPUKIATHBIM 3HaueHHeM. OHU HaxOJSIT MPHIOKECHHUS
OpU pEIIeHWH 337ad MOHUTOPUHTA OKPYXAlOIIeH cpenbl, yIpaBlIeHUS
npoleccamMy, IUIAHUPOBAHUS pa3pabOTKU HEPTSIHBIX MECTOPOXKACHUH, IpHU

CO3JaHUH HOBBIX MPOLECCOB, allapaToB U Ap.

3amava uACHTUPUKAIMK KOI(PPUIIMEHTOB MNpU HEIMHEHHOM 4YJeHE W
IPOU3BOJHOM O BPEMEHHU ISl MOJYJIMHEHHOTO MapabOJUYeCKOTO ypaBHEHUS C
HEJIMHEWMHOCTHIO JOCTATOUHO O0IIIero Bujia Oblia uccienoBaHa B padore [1].

3amaun uaeHTHUGUKAIMK KOIPPUIMEHTOB (KOIPPUIIMEHTHBIE OOpaTHbIC
3a/laud) YpaBHEHUHW M CHUCTEM ypaBHEHUM B YACTHBIX MPOU3BOJAHBIX
uccienopanucb M.M. JlaBpentbeBbiM [2-4], FO.E. AnuxonoBsiM [5], A.W.
[Tpunenko [6-8], A.M. JlenucoBeiMm [9], B. M. Hcakossim [10,11], B. JL
Kambiauneim [12], H. 4. besnomenko [13,14], 10. A. benoseim [15], T'. A.
Kupuinosoii [16-18] u npyrumu aBropamu.

[lenr OakamaBpckoil pabOTBI — HCCIAEAOBATH HAa Pa3pelIMMOCTb 3aJady
uAeHTUGUKAIUKY (PYHKIUHM UCTOYHHUKA M KOA(P(ULIMEHTAa MPU MPOU3BOJHOM IO
MIPOCTPAHCTBEHHOMN NIEPEMEHHON B OJHOM MMapadOJINIECKOM YPAaBHCHHH.

Ha ocHoBe ycnoBuil mnepeonpeneneHuss 3agaHHas oOpaTHas 3ajava

MPUBOJAUTCA K NPSMOW 3ajade il Harpy>KE€HHOro ypaBHEHUs. [loka3biBaercs



OJIHO3HAYHasl Pa3pelIMMOCTh MNPAMOM 3aJa4d B MPEAINOJOKEHUU JTOCTATOYHO
IJIaJIKUX BXOJHBIX TaHHBIX.

Pemenue ncxonHoil oOpaTHOM 3ajjaun BBIIIUCHIBAETCS B SIBHOM BHJIE Yepe3
pemieHne npsAMoM  3agaud. Ha 3TOM  OCHOBE  JOKa3bIBAeTCs  TEopema

CymeCTBOBAHUA U CAMHCTBCHHOCTHU KJIIACCUYCCKOT'O PCIICHHUA O6paTHOﬁ 3aJa4H.



HPUJIOKEHMUE K

[Tpumep odopmiteHust TeKcTa paboThI

1 OcHOBHBIE NOHATHUS U TeOpeMbl QYHKIIMOHAJIBLHOTO AHAJIU3A
U 1 depeHIUANbHBIX YPABHEHUN

1.1 OcnoBubIe onpeneieHust

Hpumep 1.1. /{ns pemenus Ha otpeske [0,T] 3amaun Ko

dx

= 0=0 x©@=0 (1.1)
IIPUMCHUM PA3HOCTHYIO CXCMY I[pO6HBIX miaroB
net net
x 2=x g XM_—XZ:—L x0 =0, (1.2)
T T

rae x"— 3HayeHne NpUOIMKEHHOIO PELIEHHS B TOUKE ty =N7;

1
Xn+2—B TOUKE t 4 :[n+%jr; n=0,1,..., N-1; Nz = T; N>1, N- nemoe.

n+=
2

n+=
Ecnu uckimounth u3 cooTHomreHus (1.2) x 2, MoJydyuM Tak Ha3bIBAEMYIO CXEMY

B ICJIBIX IIarax

Orcrona cinenyer, 9to X" =0 M, 3HAYUT, COBHAAET C TOYHBIM PEIICHUEM 3aa49K

(1.1) B TOUKax tp.

Cxemy (1.2) MOXHO TpPaKTOBaTh CJICAYIOMIUM 00pa30M: Ha IEPBOM JPOOHOM

1 dx 1 dx
1are pemaeTcs ypaBHCHHEC >dt =1, Ha BTOPOM — yYpaBHCHUEC >dt =-1. B nenom

’)Ke pemaetcd 3aaa4a Komu

% = f(z,1), X(z,0) =0, (1.3)

2, nr<t£(n+1)r,
re f(zt) = . 2
-2, (n+§)r<t <(n+1r,



Huxe Ha puc. 1 mokazansl cpaBHUTENbHBIE Tpaduku GyHKIUN f (1),

pemreHui x(t), x(r,t) 3amad (1.1), (1.3) cooTBeTCTBEHHO.

fo4 T A
2 e T o+
% T g‘r 27 t -;-—- T ‘_3..1- 2T t
_..2 4 R ] “——s
—_ = f(®) —— z(t)
— = 2(ny)

- - f(T,t)

Pucynok 1- I'paduxu dynkmmit f (t), f(z,t) u pemennit x(t), x(z,t)

f(r,t) u

Jlerko 3aMeTuTh, 4To GyHKUHUU f (7,t) ANIIPOKCUMUPYIOT PYyHKIHUIO f(t)B TOM

CMBICIIE, YTO MPH JIOOBIX t;, ty u3 [0,T]
tZ

by

I(f(r,s)— f(s))ds — 0 1pu 7 —> 0,

T
B 1o xe Bpems, max | X(z,t) — x(t) |= =, TO €CTb UMEET MECTO PAaBHOMEPHAS
T]

CXOIMMOCTH Xx(z,t) K x(t) Ha oTpe3ke [0,T].



HPUJIOXKEHUE U

Oo6pa3er; opopmieHUsT TEKCTa PaObOTHI

1.3 Teopema Apuesa

Jlemma 1.1. Ilycmos neompuyamenvhas, usmepumas u 02paHu4eHHas Ha

ompeske [0,t"] dpyuxyus y(t) yoosremeopsiem nepasencmay

t
4()<C+ j (A+By(0))d6,
0

*
20e nocmosnnsie A, B, C > 0. Toeoa, ecaiu B >0, mo npu 0 <t <t umeem mecmo

OYeHKa
Z(t) <ceB +§(e8t ~1). (1.10)

Ecnu B =0, mo y(t) < C+At.

JlokazarenscTBO HepaBeHcTBA (1.10) B OCHOBHOM MOBTOpPSIET
JoKa3aTeabcTBO JeMMbl 1 1. | B [20].

Omnpenesienune 1.1. ['oBopst, uto pyHKIIMKU MHOXECTBa M paBHOMEpPHO

orparndensl B C(Q), ecau cymecTByer nocrosHHas K, Takas, gro || || c@= K

g Beex fe M.

Omnpenenenue 1.2. 'oBopsT, 4TO PyHKIIUKU MHOKECTBA M paBHOCTENIEHHO
HETpEPHIBHEI B O, eclti 11 iro6oro £> 0 cymectByeT & =€) >0, Takoe, uTo A4
MOOBIX X', X" € Q, yIOBIETBOPSAIOIMX HEPABEHCTBY | X' —X"| < &, UIMeeT MecTo
HepaBeHCTBO | f(x') — f(x") | < & BeIMONHSIOMICECS Ccpasy as Bcex fe M.

Teopema 1.1. /{151 mozo umobwr muoscecmseo Mc C(Q) 6vi10 Komnaxmmo 6
C(Q), neobxooumo u docmamourno, ymodwl Qyuxyuu us M 6vL1u pasHomepHo
oepanuuensvt 6 C(Q) u paenocmenento nenpepvlénvi 6 Q.

JlokasareabcerBo. Ilycts MHOecTBO M kommakTHO B C(Q). JlokaxkeM,
uro Gynkuuu u3 M paBHOMepHO orparudeHsl B C(Q) 1 PaBHOCTEIEHHO

HETIPEPHIBHBI B Q.



IMPUJIOKEHUE K

OO6pa3zel 3aKIIIOUCHUS

3AK/IIOYEHUE

B pabote nosy4eHs! cleayomue pe3yiabTaThl:
1. Ha oOcCHOBe YCIIOBUN IepeonpeesicHUusl 3aJaHHas oOpaTHas 3ajada Obula
IIPUBEJICHA K IIPSAMOM BCIIOMOTraTesbHOU 3aaade Komm;
2. Jl0Ka3aHa OJIHO3HAYHAas pAa3pelIMMOCTh MPSAMOM 3aJadd B NPEANOJIOKEHUU
JIOCTATOYHO I'IaJIKUX BXOJHBIX JAHHBIX;
3. BBIHCAHO pEIIEHHWE HMCXOAHONW OOpaTHOW 3amady B SBHOM BHJAE Uepe3
pelIeHne NPAMON 3a1a4H;
4. nokasaHa TeopeMa CYLIECTBOBAHMS U €IMHCTBEHHOCTH KJIACCHYECKOIO
penieHus oOpaTHOM 3aauu.

[TosryueHHbIe pe3yapTaThl UMEIOT TEOPETUUYECKOE 3HAUEHUE U MOTYT ObITh

MCITIOJIb30BaHbI IPU TOCTPOEHUU O0LIE TEOpUU OOpaTHBIX 3aa4.



HPUJIOXKEHMUE JI

OO0pa3zer npuIoKeHUs

INPUJIOKEHMUME A
Tabmuuma 1 - OTHOCUTENBHBIE TMOTPEUIHOCTH YHWCICHHBIX PEIICHUH Mpu
7 =h=0,0001
Tect MakcuManbsHas MakcuManbsHas MakcuMansHas
OTHOCHUTEJIbHAS OTHOCHTEJIbHAS OTHOCHUTEJIbHAS
HOTPEMHOCTD an, % |nmorpemmnocts K", % | morpemmnocts a", %
N1 0,004 0,004 0,09
N2 0,02 0,1 0,14
N3 0,002 0,1 0,35
N4 0,012 0,03 0,32
N5 0,004 0,004 0,09
N6 0,02 0,1 0,14
N7 0,002 0,1 0,35
N8 0,012 0,03 0,32
N9 0,004 0,004 0,09
N10 0,02 0,1 0,14
N11 0,002 0,1 0,35
N12 0,012 0,03 0,32
N13 0,012 0,03 0,32
N14 0,004 0,004 0,09
N15 0,02 0,1 0,14
N16 0,002 0,1 0,35
N17 0,012 0,03 0,32




INPUJIOKEHUE M

CTpyKTypa 0T3bIBa HAYYHOTO PYKOBOAMTEINS O BHIITYCKHOM KBAJTM(UKAITUOHHON
pabote OakanmaBpa

OT3bIB
HAYYHOTI'0 PYKOBOAMTEJ/IS1 HA 0aKAJABPCKYI0O padoTy

NBanosa Cepres ImutpreBuua

“IIpo6siemMa KOJUIEKTUBHOTO CTpaxoBaHUs

NPEACTABJCHHYIO K 3aIIUTE IO HAIIPpaBJICHUIO

(KOO U HaAUMeHO8aHUe HANPABGTICHUSL)

Kpatkoe comepxanue paOOTHI.
AHnanu3 pabotbl. JIoOCTOMHCTBA, HEJJOCTATKH.
[IpakTrueckas IEHHOCTh, TEOPETUYECKOE 3HAUCHNE, JIMYHBIN BKJIa] aBTOPA.

bakanaBpckas paboTta ynoBIETBOPSIET BCEM TPEeOOBAHUSAM, MPEAbIABISIEMbIM
K OakamaBpckum pabotam B HWHcTuryTe MatemaTuku U (yHAAMEHTAIbHOU
uHdopmaTku Cubupckoro dheaepabHOr0 YHUBEPCUTETA, U MOXKET ObITh OIICHEHA
Ha (OTIMYHO, XOpPOIIO, YJIOBJIETBOPUTEIBHO), a €€ aBTOp  3aCiIyKUBaeT
MPUCBOCHUS eMy KBanudukanuu OaxanaBpa.

Hay4HbIi1 pyKOBOAUTEND!
/
yu. cmen. V4. 36anue (noonucw) (D.1.0.)
3aHuMaemasi JOJHKHOCTb:

Mecto paboThl :




HPUJIOXKEHUE H

CTpyKTypa OT3bIBa HAYYHOTO PYKOBOJUTENS O BHIITYCKHOMN KBaTH(PUKAITMOHHON
paboTre MarucTpa

OT3bIB
HAYYHOI'0 PYKOBOAUTEA HA MAIrHCTEPCKYI0 JUcCCepTalinio

CemenoBa Anekcanjapa Brnagumuposuua
“YpaBHeHUsI MaJIbIX BO3MYIIICHUH U YCTOMYMBOCTh PABHOBECHSI B HOBOW MOJIEIIN

MHMKPOKOHBEKIINM

NPEACTABJCHHYIO K 3alUTE IO HAIIPpaBJICHUIO

(KOO u HauMeHOB8aHUe HANPABIeHUs)
0 MIpOrpamMmme

(KOO U HAUMEHOBAHUE NPOSPAMMbBL)

Kpatkoe conepxanue pabOTh.

CooTBETCTBHE BBIIIOJIHEHHOM IMCCEPTALMN HAITPABJICHUIO.
AHanu3 paboTsl. JlocTOMHCTBA, HETOCTATKUA. AKTYalIbHOCTh TEMBI, TEOPETUUECKUN
YPOBEHb W MpaKTHYECKash 3HAYMMOCTb. ['JTyOMHA WM OPUTMHAIBHOCTH PEIIEHUS
MOCTaBJIEHHBIX BOMNPOCOB. OIleHKa TOTOBHOCTH pa0OThI K 3aIIUTE.

Marucrtepckasi ~ auccepTaisi  yAOBIETBOPSET  BCeM  TpeOOBaHMSIM,
MPEABIBISIEMbIM K MarucTepCKuUM auccepTanusM B MHCTUTYyTe MaTeMaTUKH U
bynnamenTanbHol MHGopMaTuku CuOupckoro ¢eaepalbHOr0 YHUBEPCHUTETA, U
MOET OBITh OIlcHEHa Ha (OTJIIMYHO, XOPOIIO, YIOBJIETBOPUTEIHHO), a €€ aBTOP
3aCITy’)KMBACT TPUCBOCHHS €My KBaTH(UKAIIMKY MarucTpa.

HayuHsblii pyKOBOIUTEIIB!

/
yu. cmen. yu. 36anue (noonucs) (D.1.0.)

3anumMaemast JOJKHOCTb:

Mecto paboThl :




HPUJIOXKEHHUE I1

CTpyKTypa perieH3uH Ha BHITYCKHYIO KBATU(PUKAITMOHHYIO pabOTy MarucTpa

PELHEH3USA
Ha MAarHCTEePCKYI0 JHCCEePTALHIO

CemenoBa Anekcanjapa Brnagumuposuua
“YpaBHeHUsI MaJIbIX BO3MYIIIEHUH U YCTOMYMBOCTh PABHOBECHS B HOBOW MOJIEIU

MHMKPOKOHBEKIINM

NPEACTABJCHHYIO K 3aIUTE IO HAIIPpaBJICHUIO

(KOO u HauMeHOB8aHUe HANPAasleHUs)
0 MIpOrpamMme

(KOO U HAUMEHOBAHUE NPOSPAMMbBL)

Kpatkoe conepxanue pabOTHI.

CooTBeTCTBYE BBINIOJIHEHHON JUCCEPTALMHA HANPABICHUIO.
AHanu3 paboTsl. JlocTOMHCTBA, HENOCTATKUA. AKTYalIbHOCTh TEMBI, TEOPETUUECKUN
YPOBEHb W MPAKTHUYECKas 3HAYUMOCThb. ['JlyOMHAa W OPUTHMHAJIBHOCTH PELIEHUS
MOCTaBJIEHHBIX BOMPOCOB. O1leHKa TOTOBHOCTH pabOTHI K 3allUTE.

Marucrtepckasi ~ auccepTaisi  yAOBIETBOPSET  BCeM  TpPeOOBAaHMSIM,
MPEABIBISIEMbIM K MAarucCTepCKUM auccepTanusM B MHCTUTYyTe MaTeMaTUKH U
bynnamenTanbHol MHGopMaTuku CuOupckoro ¢eaepalbHOr0 YHUBEPCHUTETA, U
MOET OBITh OIleHEHa Ha (OTJIIMYHO, XOPOIIO, YIOBJIETBOPUTEIHHO), a €€ aBTOP
3aCIy’KMBAET MPUCBOCHUS €My KBATU(UKAIIMK Marucrpa.

Penensenr:
/

yu. cmen. Vu. 36anue (noonucw) (D.1.0.)

Mecto paboTHI:

3anuMaemMas JTOJHKHOCTh:




INPUJIOKEHUE P

OO6pazen; opopMieHuUs aKTa O BHEAPEHUH PE3YIbTaTOB MaruCTepCKon

JUCCEepPTaIIH
bnank mpeanpusTHs
(opraHuzanuu)
YTBEPKJIAIO
(pyrosooumens, oupexmop)
(raumenosanue npednpusmust)
/
(noonucw) (D.H1.0.)
«_» 20 r.
M. IL
AKT

0 BHEJPEHHMH Pe3yJIbTATOB MATUCTEPCKOI JUCCePTAIUU

Ha TEMY

(HaumeHoBaHUe 8bINOIHEHHOU duccepmayuL)

M0  HaIpaBJICHUIO no oOpa3oBaTeIbLHOM

(K00 u HaumeHosaHue)

porpaMmme

(K00 u HaumeHosaHue)

BBITIOJIHEHHYIO

(@.U. O. macucmparnma)

TexkcT akTa



HPUJIOXKEHMUE C

Oo6pa3er pedepara BHITYCKHON KBATH(PUKAITMOHHON pabOTHI

PEDEPAT

Brinycknas kBanudukamonHas padoTa (IUIIIOMHast paboTa, MarucTepckas
JyccepTalus) mo TeMe «3anada uaeHTudukamnus kodpduiiueHta B
1apaboJIMYeCKOM ypaBHEHUM» COACPKUT 40 cTpaHUIl TeKCTa, 1 mpuioxeHue, 23
MCIIOJb30BaHHBIX UCTOYHHKA.

NJAEHTUOUKAILINA, OBPATHAA 3AJIAYA, YPABHEHU A
[TAPABOJIMYECKOI'O TUITA, HAYAJIBHBIE YCJIOBUA, YCJIIOBUA
IIEPEOITPE/IEJIEHI S, METO/] CJIABOM ATIITPOKCHUMAITUAN.

[{ens paboOTHI — UCCIIEIOBATH Pa3pPEIIMMOCTh OOPAaTHOM 3a1a4uu ISt
napaboJIMueCKOTO YpaBHEHHUS B CIydae, Korja Heu3BecTHa (YHKIIUS UCTOYHUKA.

B pe3synbrare ucciaeqoBaHuid TOKa3aHbl TEOPEMBI CYIIECTBOBAHUS U
€IMHCTBEHHOCTH KJIACCHUECKOTO0 pelieHus: oopaTHoit 3aaaun. [lomydeHs
JIOCTaTOYHBIE YCJIOBHSI, PU KOTOPBIX PEIICHUE 3a]]a4l OTPAaHUUYEHO MPU
BO3PACTaHUU BPEMEHHOUN NEPEMEHHOM.



IHNPUJIOXKEHUE T

OOpazel aHHOTAIIMHU BBIMTYCKHOM KBaTHM(PUKAITMOHHON pabOTHI

AHHOTAIIUA

[enb paboOThI — HCCIEA0BATH PA3PEIIMMOCTh 00paTHOM 3aauu Jis
napaboJIMYECKOr0 YpaBHEHHUS B CIIy4yae, KOI/1a HEU3BECTHA (DYHKIMS UCTOYHHKA.

B ocHOBe noka3aTenbcTBa TEOPEM CYLIECTBOBAHMS JIEKUT METO/]] CJIaboi
annpoKCUMAIUH.

B pesynbrare uccnenoBaHnii TOKa3aHbl TEOPEMBI CYLIECTBOBAHUSA U
€MHCTBEHHOCTH KJIACCHYECKOro pemeHus: oopaTHoil 3agaun. [lomydeHs
JIOCTAaTOYHBIE YCIOBHSI, IPU KOTOPBIX PELICHUE 3aa4l OIPaHUYEHO MPU
BO3PAaCTaHUU BPEMEHHOW IEPEMEHHOM.

KitoueBble cioBa: uaeHTHPUKaLKs, 0OpaTHas 3a/1a4a, ypaBHEHHUS
napaboJIMYeCKOro TUIa, METO c1ab0M anmpoKCUMAIUH.

O06beM aHHOTaMM He 6oJiee 1 cTpaHuIs!



['ocynapcTBeHHas UTOroBasi arTecTalys BbIMYCKHUKOB MHCTUTyTa MaTEMaTUKU U
dbyHnameHTaibHOW HWH(OpMATUKKU: TpaBwia OGOPMIICHUS, TPEACTaBICHUS U
3alUTHI BBIMTYCKHBIX KBAIM(DUKAIIMOHHBIX paboT

Cocraurenu: [lIunmmua Taresaua Hukomaesua



