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BBEJIEHUE

Pabouas nporpamMma T CLUATUTMHBI SABIISICTCA YacThIO OCHOBHOM
npodeccuoHaIbHOH00pa30BaTeNbHON MPOrpaMMbl  BBICIIETO O0pa3oBaHMs - MPOrpaMMbl OakanaBpHara,
paspabortannoii BcoorBercTBUU ¢ PI'OC BO

dI'0C BO denepalibHbIN rocyAapCcTBEHHBIH 00pa30BaTeNIbHbIN CcTaHAAPT BHICILIEr0 00pa30oBaHMsI-
OaxanaBpuat 1o HanpasiaeHuto noarotosku 09.03.01 MudopmaTrka UBBIYUCIUTEIbHAS
TexHuKa (npuka3 Munobpaayku Poccuu ot 19.09.2017 r. Ne 929)

1. HEJIb OCBOEHUSA JTUCHUITJIMHBI

HGHBIO HU3y4YCHUA JUCHUITIIINHBI ABJISACTCS OBJIAICHUC CTyACHTaMHU Teopneﬁ
paSHOO6p33HBIX‘H/ICJ'IeHHBIX MCTOJOB U YMCHUC NPHUMCHATH YHUCJIICHHBIC MCTOABI HAa IMPAKTHUKE MPU PCIICHHUN
MPaKTUYECKUX3a/1ad ainreOppl, MaTeMaTHYECKOTO aHanu3a, IudQepeHInaNibHbIX ypaBHEHUH, (U3UKH,
TEXHHUKH.

B pe3ynbrare ocBOEHUS AUCUUILIMHBI O0yUYaIOIIUICS TOJKEH:

YMers:

- HCII0JIb30BAaTh OCHOBHBIE YHCJICHHBIE METObI PEIICHUS] MATEMAaTUYECKUX 3a/1a4;

- BBIOMpATh ONTUMAJIbHBIA YHCIIEHHBIA METO AJIsl pEeLICHUS IOCTaBICHHOM 3aauu;

- JaBaTb MaTeMaTHYeCKHE XapaKTepUCTUKH TOUYHOCTH HCXOMHOM HHOpMalMU U
OLICHUBATHTOYHOCTbH MOTYYEHHOT'O YHCIEHHOTO PEILICHUS;

- pa3pabaTbiBaTh aNTOPUTMBI W MPOTPaMMbl Uil PELICHHs BBIYUCIUTENBHBIX 3ajad,
YUUTHIBaTHEOOXOMMYIO TOUHOCTb MOYy4aeMOro pe3yibTaTa

3HaTh:

- METOIbl XpaHEHUS 4YHUCEeN B MaMSITH JJIEKTPOHHO-BBIYUCIUTENbHOW MamuHel (OBM) u
NEeICTBUSHAA HUMU, OLIEHKY TOYHOCTH BBIYUCIICHUN;

- METOABl  peHIeHHs]  OCHOBHBIX  MaTeMaTH4YeCKMX  3aJady —  HMHTETPUpPOBaHMUS,
b depeHIIMPOBaHUS, PEIICHNS IMHEHHBIX U TPAHCLIEHJCHTHBIX YPaBHEHUI U CUCTEM YpaBHEHHUI C TOMOIIBIO

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII
JlMcuuIuinHa OTHOCUTCS K 4acTH, (GOpMUpPYEeMOH y4acTHUKaMH 00pa30BaTEeIbHBIX OTHOLICHUH.

3. OBBbEM JUCHUIIVINHbI

Yacos

KonrakrtHas pabora .(1oy4.3aH.) CamocTosTenbias paGota

IpomesxyTouHasiaTTecTauust |  Beero B TOM 3.e.
3aceMecTp YHCIIETNOATOTOBKAKOHTPOIBHBIX
Bcero | Jlexnuu | JTabopaTopHsie HKYPCOBBIX
Cemectp 6
3ager [ 108 | 32 [ 16 | 16 | 76 [ 3

4.1IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS OIIOII
B pesymbrare ocBoenus OIIOIl y BbIyCKHUKAa JOMKHBI  OBITH  CHOPMHUPOBAHBI
KOMIETEeHIINH, ycTaHOBIeHHbIE B cooTBeTcTBHH PI'OC BO.

udp u

NHaukaTopsl JOCTUKEHHS] KOMITETEHITUI
HAaNMEHOBAHUEKOMIIETEHIINH

IPOSKTHBIN




TIK-2 Pa3paboTkarexHUYeCKHX cnenuQuKanuitna
IIPOTPaMMHBIEKOMIIOHEHTHI U UXB3aUMOJCHCTBUE

NA-1.1IK-2  3nare:  S3piku  Qopmanuzanuu
byHKUMOHaNbHBIXCIICMDUKaLKK;  MeToasl U
npuembl  ¢opmanuzanuu  3axaq;  [IpuHOMDBL
UMETO/bl  CTOMMOCTHOW  OLEHKH  pa3paboTKu
nporpaMMHOro  obecriedeHus; )KU3HEeHHbI MK
poeKkTa MnporpamMmmHoro obOecmneuenus; Ilpoueccs

Na-2.11K-2 YMerTs: Bribupatp cpencrsa
peanuzanuu TpeGoBaHUI KIIPOrpaMMHOMY
o0ecIeueHHUIO; BripabartbiBath BapHaHTHI
peanu3alMuIporpaMMHOIO o0ecrieueHus;
[IpoBoUTH OLIEHKY M 000CHOBAaHUEPEKOMEH Iy EMbIX
PpELLEHMI; Ocy1ecTBsITh KOMMYHHKAIUU
C3aMHTEPECOBAaHHBIMM  CTOpoHaMHu;  IIpumeHsTH
HaBBbIKU (MHAHCOBOTOMOICTUPOBAHUS JUIS
UCCIIEI0OBaHMS pocra co(TBEepHBIX U

NJ-3.11K-2 Nmetn MPaKTUYECKUI OTIBIT:
pa3paboTku u COTJIaCOBAaHUSATEXHUUYECKUX
cnenuduKaluii Ha NpOrpaMMHbIE KOMIIOHEHTHI H
UXB3aUMOJICHCTBUE C apXUTEKTOPOM MPOTrPaMMHOIO
obOecnieuenus;Pacnipenenenue  3amaHuit  MeXAy
IPOrpaMMHUCTAMH B COOTBETCTBUU CTEXHHUUYECKHUMHU
cnenudukanusamu;  OcyliecTBIeHHE  KOHTPOJIS
BBIMOJTHEeHUs13aAanuii; OcylecTBiIeHne o0ydeHus: u
HacTaBHUYecTBa; DOpMUPOBAHKE HIPEAOCTABICHHE
OTYETHOCTHU B COOTBETCTBUU c

[IK-3 TIpoexTHpoBaHUEKOMIIBIOTEPHOTOMIPOrPAMMHOTO

o0ecreueHus

NJ-1.11IK-3  3nare:  [IpuHIUOBI  TOCTPOCHUSA
ApPXUTEKTYpPbl MPOTPAMMHOT000ECTICYeHUSI U BUIBI

APXUTEKTYPHI POrPaMMHOTO obecrieueHus;
TunoBblepemieHusi, OUOMMOTEKH  MPOTPAMMHBIX
MOJTyJIeH, 11a0JI0HBI, KJIAaCChIOOBEKTOB,

UCTONIb3yeMble TpH  pa3paboTKe MPOrpaMMHOIO
obecnieueHHs;MeToIbl U CpeACcTBa MPOEKTUPOBAHUS
nporpaMMHoro obtecneueHus;MeToasl U cpeacTBa

N/-2.1IK-3 Ymers: Mcnonp30BaTh CyHIECTBYIOLINE
TUTIOBBIE PEIICHUS WIIA0JIOHBl MPOSKTUPOBAHUS
nporpaMMHOro oOecrnieueHust; [I[puMeHsITbMETOBI U

cpeacTBa MMPOCKTUPOBAHUA nporpaMMHOIO
06eCHequI/Iﬂ,Cpr1(Typ JaHHBbIX, 6a3 JaHHBIX,
IMpOrpaMMHBIX HHTep(I)eﬁCOB;OCYH.[CCTBHHTB
NAa-3.11K-3 Nmets MIPaKTUYECKUI OIIBIT:
pa3zpaboTKu, W3MEHCHUS MCOTJIaCOBaHUS
ApXHUTEKTYpbl ~ MPOrPaMMHOTO  O0ecreueHHus ¢
CUCTCMHBIMAHAJINTUKOM u APXUTCKTOPOM
IPOrPaMMHOTO obecnieuenust; [ IpoekTupoBanue
CTPYKTYP JTAHHBIX; [TpoekTrpoBaHue 0a3
I[aHHBIX;HpOCKTHpOBaHI/Ie MMporpaMMHBIX
5. TEMATUYECKHUHU IIJIAH
Yacos

Bee | KoHTakTHas paGora (10 yu.3aH.)

Tema HarMeHOBaMME TeMb1 ro Camocr.pa | KontponscamocTos
vac | Jleku | JIaboparo | Ilpaxruueckues Gora TENIbHOM PaboThI

OB 2078 pHBIC AHATHSA
Cemectp 6 10




DONEMEHTBl TEOpUM MOTPEIIHOCTEN

Tema 1. (IK-2,1TK-3) 20 | 4 4 12
[Tpubnmxennbie pemenus

Tema 2. | anredpanuecKuxu 20 | 4 4 12
TpaHCleHIeHTHbIX ypaBHeHuil (I1K-

Tewa 3. | P CHICHAC M 6 | 2 | 2 12
JMHEHHbIXAITreOpandyecKux

Tema 4. HNutepnonupoBanue } AT ) 16
skcrpanonupoBanneynkiuii  (ITK-

Tewma 5. [ Yucnennoe unrerpupoanue (I1IK-2,|1 18 | 2 3 13
Hucnennoe pelieHne

Tema 6. | 0ObIKHOBEeHHBIX U depeHmanbubx | 14 | 2 1 11
ypaBHeHui (I1K-2,I1K-3)

6. ®OPMbI TEKYIIET'O KOHTPOJISI U TIPOMEXKYTOUYHOM ATTECTAIIAU

HIKAJIBI OHEHUBAHUA
Bun
Pasnen/Tema OnucaHue OLIEHOYHOIO CPE/ICTBA KpurepunonennBanus
OLICHOYHOTOCPEJC
Texyuwmit kouTposs (Ipuioxenue 4)
[IpakTuueckaspabd | Pabora cocTouT M3 2 BapUaHTOB
Tema 1 oTa o 4 3aJaHus BKa)KJIOM 10 GamoB
Nel(ITpunoxxenue |Bapuanre.
I[pakTudeckasapabd | Pabora coctout M3 4 BapuaHTOB
Tema 2 oTa mo 3 3amaHusl  BKaXIOM 10 6amoB
Ne2(IIpunoxxenue |Bapuanre.
ITpakTudeckasapabd | PaGora cocTouT M3 2 BapHMaHTOB
Tewma 3 ora nmo 3 3aJaHui0  BKaXIOM 10 6amoB
Ne3(Ilpunoxenue | Bapuante.
ITpomexxyrounas arrectarusi(IIpmioxenue 5)
6 conecT buner k buner x 3a4eTy cCOCTOUT U3 ABYX TeopernueckuitBonpoc - 25
(3a) p 3auety.(IIpunoxe | TEOPETHUECKUXBOIPOCOB u 0aJIOB, TPAKTUIECKOC3aTAHUE -
Hue 5) OJIHOTO ITPAaKTUUYECKOT0 3aJaHus 5006aoB.




OIMUCAHME HIKAJI OHEHUBAHUA

[Tokazatens omenku ocBoeHusi OIIOII dopmupyeTcss Ha OCHOBE OOBEAMHEHUS TEKYIIETO
KOHTPOJISIM TPOMEXKYTOUHOM aTTeCTalluy 00y4arouerocs.

[TokazaTtens pelTHHra MO KaXIO0M AUCUUILIMHE BBIPAKACTCS B MPOUEHTAX, KOTOPBII
MOKa3bIBAETYPOBEHD MOATOTOBKH CTYICHTA.

Texymuit  koHTpOab.Mcnonb3yercss 100-0ammpHas cuctema omneHuBaHusA. OreHka paboThI
CTyJEHTa BTEUEHHHM CEMECTpa OCYIIECTBISETCS MpENnojiaBaTeIeM B COOTBETCTBUU C pPa3pabOTaHHON WM
CUCTEMOMOIICHKH Y4eOHbIX JOCTHUKEHHI B Mpoliecce 00yueHus Mo JaHHON AUCLHUIUIIHHE.

B paboumx mnporpamMmax JAHUCHUIUIMH M TOPAKTHK  3aKperjeHbl BHABI  TEKYILEro
KOHTPOJISLIUIAHUPYEMbIE  Pe3yJIbTaThl KOHTPOJBHBIX MEPONPHUSATHH W  KPUTEPHUH OIEHKU y4EeOHBIH
TOCTYKEHUH.

B Teuenue cemecTpa mpernoaaBaresaeM MPOBOAUTCS HE MeHEe 3-X KOHTPOJIbHBIX MEPOIPHUITHIA,
MOOIIEHKE JAESITeNbHOCTU CTyJdeHTa. Eciu mocemieHUs 3aHATHI MO NUCUUIUIMHE BKIIOYEHBI B PEUTHHT,
TOJIaHHBIN MMOKa3aTesab cocTaBisieT He 6osee 20% OT MaKCUMAJIBHOTO KOJIMYeCTBa 0alsIOB MO AUCLUILIHNHE.

[IpomexyTtounas atrecranusi. Vcmone3yercsi S5-OamnbHas cucteMa oneHuBaHus. OleHka
paboTHICTyIEHTAa MO0 OKOHYaHWIO IUCHMIUTUHBI (YacTH JWCUUIUIMHBI) OCYIIECTBISETCS IMpernoaaBaTeiemM
BCOOTBETCTBUU C pPa3padOTaHHOM KM CHUCTEMOW OIICHKH JOCTH)KEHHUH CTyIeHTa B Mpolecce OOydeHUs
nojaHHo  aucuuruiHe.  [IpomexyTouyHass — aTTecTalus — TaKKe  MPOBOJUTCS MO  OKOHYAHHUIO
(hopMUPOBAHUSIKOMITETEHIUH.

[Topsamox mepeBoia pelTHHra, MPEeAyCMOTPEHHBIX CHCTEMOM OIEHUBAHUS, MO AUCLUUIUIMHE,
BIATUOAIIBHYIO CUCTEMY.

Bricokuii ypoens — 100% - 70% - oTiiruHO, XOpOLIO.

Cpennnii ypoBeHb — 69% - 50% - yIOBIETBOPUTEIBHO.



IToxa3aTesb OLEHKH

Ilo 5-0a/JILHOM cucTEMe

XapakTepHCTHKA MOKa3aTeJst

100% - 85%

OTJIIMYHO

00J1aJat0T TEOPETUYECKUMHU 3HAHUSIMU B TIOJTHOM
00beMe,[TOHUMAIOT, CAMOCTOSITENIEHO YMEIOT
IPUMEHSTh,UCCIIEI0BATh, UICHTU(UIIMPOBATS,
aHAJIN3UPOBATh,CUCTEMATU3UPOBATh, PACIIPEAEIATD T10
KaTeropusiM,paccunuTaTh MokKa3aTesu,
KJ1accu(uIupoBaTh,pa3padaTbBaTh MOJIEINH,
JITOPUTMU3UPOBATH, YIPABIATh,0pPTaHU30BATb,
IUIAHUPOBATh MPOLIECCHI UCCIIEA0BAHNUS,0CYIECTBIISATh
OLIEHKY PE3YyJIbTaTOB Ha BBICOKOM YPOBHE

84% - 70%

XOpOLIO

00J1a]at0T TEOPETUYECKUMHU 3HAHUSIMU B TIOJTHOM
00beMe,[TOHUMAIOT, CAMOCTOSITENIEHO YMEIOT
IPUMEHSTh,UCCIIEI0BATh, UICHTU(DUIIMPOBATS,
aHAJM3UPOBATh,CUCTEMAaTU3UPOBATh, PACIIPEACIISATH 110
KaTeropusM,paccunuTaTh MoKa3aTesu,
KJ1accu(pUIIUpOBaTh,pa3padaTbIBaTh MOJIEIH,
QITOPUTMU3UPOBATH, YIPABIATH,0pPTaHU30BATbD,
TUTAHUPOBATh MIPOLECCHI UCCIIEJOBAHUS,0CYIIECTBIISATh
OLICHKY pe3yJIbTaTOB.

MoryT OBITb JONYIICHBI HEJOYETHI,
WCTIPABJICHHBIECTYJICHTOM CaMOCTOSITEIFHO B IPOIECCE
paboThl (OTBETAM T.1I.)

69% - 50%

Y0BJIETBOPUTEIILHO

00Ja1a10T 0OIIMMH TEOPETHUECKUMHU 3HAHHSIMH,
YMCIOTHpI/IMeHSITB, uccieaoBarTh,
I/IZIGHTI/I(bI/IIII/IPOBaTB,aHaJ'II/I?)I/IpOBaTI), CI/ICTCMaTI/I3I/IpOBaTB,
pacnipeneNsaTh MOKaTerOPHUsIM, PACCUUTATH
MOKa3aTelu,KJ1accu(pUIMpoBaTh, pa3padaThiBaTh
MOJIEJIN,aJITOPUTMU3UPOBATH, YIIPABIIATS,
OpPTraHHU30BaTh,JIAHUPOBATH IMPOIIECCHI HCCIIC0BAHNS,
OCYIIECCTBIISATHOIICHKY PE3yJIbTATOB HAa CPETHEM YPOBHE.
JlormyckaroTcst OIMOKH, KOTOPBIE CTYJICHT
3aTPYIHACTCIUCIIPABHTD CAMOCTOSTEIIBHO.

49 % u MeHee

HCYIOBJICTBOPHUTCIIBHO

00JIa1ar0T HE MMOJIHBIM 00BEMOM OOIIHX
TEOPETUICCKUMU3HAHUSMHE, HE YMEIOT CAMOCTOSTEIBHO
MPUMEHSITh,HCCIICI0BATh, HICHTU(DHUIIUPOBATD,
aHAJIM3MPOBATh,CHCTEMATU3UPOBATh, PACIIPEACIIATH IO
KaTeropHusIM,pacCUYUTaTh IMOKA3aTEIH,
Kiaccu(UIUpoBaTh,pa3padaThIBaTh MOJICIH,
AJITOPUTMHU3UPOBAThH, YIIPABIATh,0pPTaHU30BATh,
TUTAHUPOBATH MPOIIECCHI HCCIEA0BAHNUS,0CYIIECTBIISATh
OLICHKY Pe3yJbTaTOB.
He cdhopMupoBaHbl yMeHUSI U HABBIKH TSI

]

100% - 50%

3a4TCHO

XapaKTCPUCTHKA ITOKA3aTCJIA COOTBETCTBYCT
KOTIIMIHO» ,«XOpPOLIO», KYAOBJICTBOPHUTCIBLHO»

49 % u MeHee

HEC 3a4TCHO

XapaKTCPUCTHKA ITOKA3aTECJIA
COOTBCTCTBYCTKHCYAOBJIICTBOPUTCIILHOY

7. COAEP KAHUE JUCIHUITJIUHbI
7.1. ConeprkaHue JeKIUA




Tema 1. Onementsl Teopun norpewmHoctei (I11K-2, I1K-3)
Hctounukn u Kkimaccu(uKanus TOTPEHIHOCTEH pe3ysbTaTa YWCIEHHOTO pemeHHus 3anaud. AOcoioTHas
MOTHOCHUTEIbHAS OTPeITHOCTH. JIeWCTBUS ¢ MPUOIMKEHHBIMU YUCITAMU

Tema 2. [IpubnmkeHHbIe pelIeHus anredOpandeckux 1 TpaHcleHaeHTHIX ypaBHenuit (I1K-2, T1K-3)
[TocraHoBKa 3aa4u JTOKAIU3alUU KOPHEN. YHCIIEHHBIE METOIbI PEILEHUs YPABHEHUI

Tewma 3. Pemenne cucrem nmuHelHbIX anredpanyecknx ypapHeHui (I11K-2, TTK-3)

Meron I'aycca. Meton utepauuii pemenust CJIAY. Meroa 3eiinens

Tema 4. UntepnonupoBanue u 3xctpanoiuposanue Gynkuuii (IK-2, T1K-3)
WnTepnonsumonusiii MHorowieH Jlarpamka. WuTtepnomsiuonusie ¢opmyiasl Heiorona.MHTepnonupoBanue
CIIaiHaMu

Tema 5. Uucnennoe nnrerpuposanue (I11K-2, I1K-3)
®opmyisl Hetotona - KoTteca: MeTozp IpSMOYTOJIBHUKOB, Tpaneuui, napadoin. HTerpupoBaHue crioMoInbo
¢dbopmyn Maycca

Tema 6. HucneHnHoe perieHue 0ObIKHOBEHHBIX U depenimanbabix ypaBaenuii (I1K-2, TTK-3)
Meton Diinepa. YTounéHHas cxema Dinepa. Meton Pynre — Kyrra

7.2 ConeprkaHre NPaKTHYECKUX 3aHSATUI U Ja00PaTOPHBIX paboT

Tema 2. [IpubnmkeHHbIE peIIeHus anreOpandeckux U TpaHcleHaeHTHRIX ypaBHenuit (I1K-2, T1K-3)

JlabopatopHas  pabora  Ne3.  Pemenune  anreObpamdeckux ©M  TPAaHCUEHACHTHBIX  ypaBHEHUI
METOIOMITOJIOBUHHOTO JIEJICHHSI
BrinonHnenue npakTUYECKUX 3a1aHui TI0 TeEMeE

JlabopatopHas  pabota  Ned. "Pemenne  anreOpanueckux M TPAHCUECHISHTHBIX  YpaBHEHHIA
METOIOMKacaTeIbHbIX"
BrinonHeHue npakTHYECKUX 3aJJaHui 110 TEME

Tema 3. Pemenue cucrem JauHeHHbIX anredpandeckux ypaBaenuid (I1K-2, ITK-3)

JlaGopatopHas pabota Ne5. "Penienue cucteM JUHEHHBIX YpaBHEHUI NPUOIMKEHHBIMU MeToAaMu"
BrinonHenue npakTUYeCKUX 3aJaHui 110 TEME

Tema 4. UntepnonupoBanue u sxctpanoiuposanue Gynkuuit (IK-2, T1K-3)

JlabGopaTtopHnas pabota Ne6. "CocraBiieHre HHTEPIOJISAIMOHHBIX popmyn HeroToHa".
BrinosiHeHUE MTPAKTUYECKUX 3aJJaHUI 110 TEME




Tema 5. Yucnennoe unrerpuponanue (I1K-2, I1K-3)

JlaboparopHas pabota Ne7 "BpluncieHre HHTErpaioB METOJaMU YUCIICHHOI'O HHTErpupoBaHus"
BrinosiHeHUE MPAKTUYECKUX 3aJaHUM 10 TEME

JlaboparopHas pabota Ne8 "Vrounennas cxema Ditnepa”
BrinonHeHue npakTUYECKUX 3aJJaHUi 110 TEME

Tema 6. HucneHHoe perieHue 0ObIKHOBEHHBIX U depeninanbabix ypasaenuii (I1K-2, TTK-3)

JlabopaTtopHnas padota Ne9 "Meroxn Pynre-Kyrra"
BrinosiHeHUE MPAKTUYECKUX 3aJJaHUM 110 TEME

7.3. ConeprkaHue CaMOCTOSITEIIbHOM PaOOTHI

Tema 2. IIpubnmxeHHbIe pelIeHus anredpandeckux U TpaHcleHIeHTHIX ypaBHenuil (I1K-2, T1K-3)

W3yyeHne TOHATMHHOrO anmapara TEMbl, JIEKIMOHHOIO  MaTepuana, IJaB PEKOMEHJIOBaHHBIX
y4eOHUKOBOCHOBHOM u JIOTIOJIHUTEIbHOU JIUTEPATYPHI. Beinonnenue 3alaHui Ui
camocTosTenbHolpadoTel: Hanucanue pedepara no reme: «MeTo 3070TOrO CEUSHUSD)

Tema 3. Pemenue cuctem uHeiHbIX anredbpanyeckux ypasHenuit (I1K-2, I1K-3)

N3yyenne moOHATHHHOrO ammapata TEMbl, JIGKIIMOHHOTO  MaTepuana, TIJaB €KOMEH/I0BaHHBIX
b 2

y4eOHMKOBOCHOBHOM ¥ JIOTIOJTHUTEIBHOW JIUTEpaTyphl. BhINOMHEHWE 3aJaHuil ISl CaMOCTOSTEIbHON

pabotei:Hammucanue pedepara mo teme: «IIpumenenune metona ["aycca»

Tewma 4. UarepnionupoBanue u skctpanonupoBanne Gynkmuii (I1K-2, TTK-3)

W3ydyeHue mMOHATUHHOrO  ammapaTa TEeMbl, JIEKIMOHHOTO MaTepuaja, IJIaB pPEeKOMEHIOBAHHBIX
y4eOHMKOBOCHOBHOM ¥ JIOTIOJTHUTEIIBHOW JIUTEpaTyphbl. BhINOMHEHHE 3aJaHUil ISl CaMOCTOSTEIbHON
paboTsi:Pemienue npumepoB Metoiom Jlarpanxa

Tema 5. Uucnennoe nnrerpuposanue (I1K-2, I1K-3)

N3yueHne TOHATUHHOIO amnmapara TeMbl, JIEKIMOHHOTO MaTepuajla, TIJaB pPEKOMEHIOBAHHBIX
y4€OHMKOBOCHOBHOM M JIONOJHUTEIbHOM JUTEpaTypbl. BhinonHeHne 3ajaHuil A CaMOCTOSITENIbHOM
paborsri:[Ipesentanus: «YTounénHas cxema Ditsiepay

Tema 6. HucneHnHoe perieHue 0ObIKHOBEHHBIX U depennanbabix ypasaenuii (I1K-2, TIK-3)

W3ydyenue MOHATHIHOrO  ammapara TeMbl, JICKIIMOHHOIO  MaTepualia, TJaB  PEeKOMEHOBAHHBIX
y4€OHMKOBOCHOBHOM M JIONOJHUTEIBHOM JIMTEpaTypbl. BblnonHeHne 3ajaHuil A CaMOCTOSITENIbLHOM
pabotbr:PazpaboTka anropuTMOB U HporpaMm sl pemeHus — AudQepeHIranbHbIX — YpaBHEHUH
YHCICHHBIMUMETOJaMH




7.3.1. [IpuMepHBIE BOMPOCHI JIJIs1 CAMOCTOSATEIILHON TTOATOTOBKH K 3a4€Ty/9K3aMEHY
[Tpunoxenue 1.

7.3.2. llpakTuueckue 3aJaHus MO JUCHMIUIMHE JUIS CAMOCTOSITEIbHOM IMOJIrOTOBKH
K3a4yeTy/3K3aMeHy
[Ipunoxxenue 2.

7.3.3. IlepeyeHp KypcoBBIX paboT
He npexgycmorpeHo.

7.4. DnexTpoHHOE MOPTGHOINO 00YHAIOIIETOCS
Marepuansl He pa3MEIAOTCA.

7.5. MeTonnueckre peKOMEH IalUU 110 BBITIOJHEHUIO KOHTPOJIBHOW paboThI
He npenycmotpeHo.

7.6 Metoanueckre peKOMEHAINH 110 BBITMIOJIHEHUIO KYPCOBOM pabOThI
He npenycmoTtpeHo.

8. OCOBEHHOCTHU OPI'AHU3AIIMU OBPA3OBATEJIBHOI'O
MNPOLECCA IO JUCIHUIIJIMHE IS JINL C OTPAHUYEHHBIMUA
BO3MOXHOCTAMMU 31OPOBbsA

Ilo 3aaenenuto cmyoenma

B nensx JOCTYITHOCTH OCBOEHHS MPOrpaMMBbI JUISL JIUIl C OTPAHUYEHHBIMUA BO3MOXKHOCTSMHU 370POBBS
pu HEOOXOAMMOCTH Kadenpa o0ecreunBaeT CIAYIONINE YCIOBUS:

- 0COOBII MOPSIOK OCBOCHHUS TUCIUILIIMHBIL, C YYETOM COCTOSIHUS UX 37J0POBBS;

- DIIEKTPOHHBIE 00pa30BaTeNbHBIE PECYpChl MO JIUCHHUILIMHE B (QOpMax, aJanTHPOBAHHBIX K
OTPaHUYCHUSIM UX 3/10POBbBS;

- W3y4YeHHWE IUCIMIUIMHBI 10 WHIMBHIYaJbHOMY y4eOHOMY IUIaHy (BHE 3aBHCHMOCTH OT (OPMBI
oOyueHus);

- DJIEKTPOHHOE OO0y4YyeHHWE U JAUCTAHLIUOHHBIE O00pa30BaTENbHbIE TEXHOJOTUH, KOTOpHIE
IpeayCcMaTpUBAIOT BO3MOXXHOCTH MpUeMa-niepeadd HHPOPMAIIUHU B TOCTYITHBIX U HUX (hopMax.

- poctyn (yOaJIeHHBIA JOCTYIM), K COBPEMEHHBIM MpOdEeCcCHOHANIbHBIM 0a3aM JaHHBIX U
MH(POPMALMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPbIX onpeaeneH PI1/I.

9. MIEPEYEHHh OCHOBHOM Y JOINOJTHUTEJIBHON YYEBHOM JINTEPATYPBI,
HEOBXOJIUMOM JJ151 OCBOEHU S JUCUILINHBI
Caiit 6ubdamorexn YpI'ly
http://lib.usue.ru/

OcHoBHas1 JIUTEpaTypa:

2. Taremox O. B., HWcmamnos 1II. K., Manwokosa H. B. UwncneHnble MeTOABI
[DnexTpoHHbIipecypc]:yueOHOe mocodue s By30B. - Mocksa: [Opanit, 2023. - 140 — Pexum
nocrtyma:https://urait.ru/bcode/513866



3. Taremox O. B., Hcmammor III. K., Manokosa H. B. UYwucnenasie MeTOIBI
[DnexTpoHHbIipecypc]:yueOHOe mmocobme st By30B. - Mocksa: [Opaiir, 2024. - 110 ¢ — Pexum
nocryma:https://urait.ru/bcode/556066

4. Konmaes B.JI., Tarapuna JI.I'. YucneHHsle MeTOABI W  NPOrPAMMUPOBAHUE
[DnexTponnsIiipecypc]: Yuebnoe mocodue : YueObnoe mocodbue. - Mockpa: MUznarensckuii JJom "®OPYM",
2025. - 336 —Pexxum moctyma: https://znanium.com/catalog/product/2139606

5. Maromenos K. M., XomogoB A. C. CerouHO-XapaKTEpUCTHUYECKHE YHCICHHbIE
METOBI[ DIIEKTPOHHBIN pecypc|:yueOHoe mocobue st By30B. - MockBa: IOpaiit, 2024. - 313 ¢ — Pexum
nocryma:https://urait.ru/bcode/537924

6. 3Bammsusk B. E. UYucnennsle Meroapl. OCHOBBI  Hay4HbIX  BBIYUCIICHUHN
[DnexTpoHHbIipecypc]:yueOHUK W TMPakTHKyM Juisi By30B. - MockBa: IOpaiit, 2024. - 356 — Pexum
noctyma:https://urait.ru/bcode/535676

7. 3enkoB A. B. Umucnennole MeToabl [DIEKTpOHHBIN pecypc|:y4eOHHK s BY30B. -
Mocksa:lOpaiit, 2025. - 136 — Pesxxum nocryma: https://urait.ru/bcode/562366

JlonoJHuTeILHASA JIUTEPATYpa:

2. MannueB B.b., I'nazkoBa B.B. Uucnennsie Metonpl. /[ocTOBEpHOE M TOYHOE UYMCICHHOE
pemenueanddepeHnnaTbHbIX " anreOpanvaecKux YpaBHEHUU B CAE-cucremax CAll¢&
[DnmexrponHEIiipecypc]: YueoHoe mocobme. - MockBa: OOO "Hayuno-usgarensckuii nentp MHOPA-M",
2019. - 152 —Pexxum noctyma: https://znanium.com/catalog/product/980116

3. CasenkoBa H.IL., IIpoBopoa O.I', Mokun A.}O. YucieHusie MeTOAbI B
MaTeMaTHYECKOMMO/ISTHPOBAHUH [ DIEKTPOHHBIN pecypc]:YuedHoe mocooue. - Mocka: OOO "API'AMAK-
MEJINA",2019. - 176 c. — Pexxum poctyma: https://znanium.com/catalog/product/1013459

4. Konmaes B.J[., Tarapuna JIL.I. UYwucieHHele MeTOABI M  IIPOrPaMMUPOBAHHE
[DnexTponHsliipecypc]: YueOHoe mocobue. - MockBa: M3garensckuii Jom "®@OPYM", 2022. - 336 — Pexxum
noctyna:https://znanium.com/catalog/product/1794612

5. llleBuenko A.C. UucneHHbsle MeTOMbI [DNIeKTpOHHBIN pecypc]:YuebHnoe nocobue. - Mocksa:
OOO"Hay4HO-u31aTENbCKUN LIEHTP NHOPA-M", 2022. - 381 C. — Pexxum
nocrtyna:https://znanium.com/catalog/product/996207

6. [TumenoB B. I'. Yucnennsie Metoasl B 2 4. Y. 1 [DnexTpoHHBIN pecypc]:yueOHOe mocoOue
UIIBY30B. - Mocksa: FOpaiit, 2022. - 111 — Pexxum goctymna: https://urait.ru/bcode/492872

7. Aepuna T. A. UwucneHHble MeTOJbl. AJTOPUTMBI MOJEIUPOBAHUS CUCTEM CO
CIIy9aifHOUCTPYKTYpOoil. YueOHOoe mocobue aiisi BY30B [DIEKTpOoHHBINA pecypc]:. - , 2022. - 156 ¢ — Pexum
nocryna:https://urait.ru/bcode/494174

8. KopoOeitnukoB C. H., PoranoBa T. A., Kypry3os B. JI. Mexanuka aedopmupyemoro
TBepAororena. YucaeHHbIE METObI PEIICHUsT OJHOMEPHBIX 3a/1ad [DIIEKTPOHHBIN pecypc|:yueOHoe mocodue
IABY30B. - MockBa: FOpaiit, 2024. - 98 ¢ — Pexum goctyna: https://urait.ru/bcode/557468

10. NIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOI Ui, BKJIIOYAS IEPEYEHb
JIMHEH3UOHHOI'O TPOTPAMMHOI'O OBECIIEYEHUSA U UTHO®OPMAIIUMOHHBIX
CIIPABOYHBIX CUCTEM, OHJIAH KYPCOB, UCITIOJIB3YEMbBIX ITPY OCYIIECTBJIEHUA
OBPA3OBATEJIBHOT'O ITPOLECCA 11O AUCIUIIVIMHE
IMepeyeHb JUIIEH3NOHHOTO POTPAMMHOIO O0ecTIeYeH s :



Microsoft Windows 10 .JloroBop Ne 52/223-110/2020 ot 13.04.2020, Akt Ne Tr000523459 or
14.10.2020. Cpoxk neiicTBUA JTUIEH3UH -be3 orpaHn4eHus cpoka.

Astra Linux Common Edition. [loroBop Ne0417-110/2019 ot 08.05.2019, Axt NeSk000343 ot
24.05.2019 u KonTpaxt Ne 35-¥/2018 ot 13.06.2018, Akt Ne YT213 ot 17.12.2018. Cpok neicTBuUs TULIEH3UH
- 6€3 orpaHUYEHUs CPOKa.

Microsoft Office 2016.JJoroBop Ne 52/223-110/2020 ot 13.04.2020, Axr Ne Tr000523459 ot
14.10.2020 Cpok aeiicTBus TuiieH3uu -be3 orpannuenus cpoka.

MoitOduc crangaptaeiii. Cormamenue No CK-281 ot 7 utons 2017. [ata 3axmtouenus - 07.06.2017.
Cpok IeCTBUS JTUIIEH3UH - 0€3 OTpaHUYCHUS CPOKA.

Libre Office. Jlunenzust GNU LGPL. Cpok neiicTBus numieH3uun - 6€3 OrpaHMueHUs CpoKa.

Maple 11. loroBop Ne 67T ot 04.07.2007 r..

I'C Maplnfo Professional. JInnenzunonnsiii norosop Ne 79/2016-Y ot 7 centsiops 2016, Akt Ne 215 ot
22 cents0ps 2016.

Microsoft Dynamics CRM. Cornamenune ot 23.08.2016.

Microsoft Visual Studio Community. JIunen3ust s oOpa3oBaTenbHbIX yupexkaeHui. Cpok AercTBUs
JIUIICH3UH - 0€3 OTpaHUYEHHUS CPOKa.

PTC Mathcad Express. PTC Mathcad Express for an unlimited time. Cpok aelicTBus auueH3uu - 6e3
OTpaHUYEHUS CPOKA.

S3pik mporpammupoBanust R.JIunensus GNU GPL 2.Cpoxk neiicTBust nuiieH3un - 6e3 orpaHuueHust
CpoKa.

R Studio (cpena ans si3eika nporpammupoBanust R).JIunensus GNU Affero General Public License
v3.Cpok nieficTBHS TMIICH3UH - 0€3 OrpaHHYeHHS CPOKa.

SAzpik mporpammupoBanus Python.Python Software Foundation License (PSFL). Cpox nelicTBus
JMILIEH3UH - 0€3 OTPaHUYEHUS CPOKa.

Apxusatop 7-Zip. Jlunensust GNU LGPLv2.1 + with unRAR restriction / LZMA SDK in the public
domain. Cpok AeicTBus IUIIEH3UH - 0€3 OTPaHUYEHUS CPOKA.

FAR Manager. JInnien3us Revised BSD license. Cpok neficTBUsI TUIICH3UN - 0€3 OTpaHUYCHUS CPOKa.

Notepad++. Jlunensus GNU General Public License. Cpok aeHCTBHS JUIEH3UH - 0€3 OrpaHUYEHUs
CpoKa.

TeX Live. JIunensuss GNU General Public License. Cpok neiicTBusi TUIeH3UH - 0€3 OTpaHUYECHUS
CpoKa.

Ilepeyennb HH(pOpMALMOHHBIX CIIPaBOYHBIX CHCTEM, pecypcoB HH(popMaMOHHO-
TeJIeKOMMYHUKAIMOHHOU ceTH «AHTepHeT»:

CnpaBouHo-mipaBoBasi cuctema ['apant. JloroBop Ne 58419 ot 22 nekabpsa 2015. Cpox neictBus
JIMLIEH31H -0€3 OrpaHUYeHUs CPOKa

CnpaBouHo-nipaBoBasi cuctemMa KoncynsTanT +. JloroBop Ne 143/223-VY/2025 ot 02.12.2025 Cpoxk
nerctsus auieH3uu qo 31.12.2026



11. OMUCAHUE MATEPUAJIbBHO-TEXHUYECKOU BA3BI, HEOEXOI[I/IMOﬁ JJIA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O IPOLIECCA 11O ANCHUAIIJIMHE

Peanuzanus y4eOHOM AUCHMUIUIMHBI OCYIIECTBIISETCS C HCIOIB30BAaHHEM MaTepUalbHO-TEXHUYECKOM
6a3el YpI' OV, obecnieunBaronieil MpoBeIeHUE BCEX BUIOB YUEOHBIX 3aHSATUI U HAYUYHO-UCCIIEI0BATENbCKON U
CaMOCTOSITENIbHOM PabOThl 00yYarOIIMXCS:

CrennanbHble TTOMEIIEHUS MPEICTABISAIOT cO00l yueOHble ayAUTOpUN sl IPOBEACHHS BCEX BUIOB
3aHSATUH, TPYIIIOBBIX U UHJIUBUAYaIbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJIA U IPOMEXYTOUHOU aTTeCTALIH.

[TomemieHust A7isi CaMOCTOSITENILHOM pabOThl 0O0YYarOMIMXCS OCHAIICHBI KOMIBIOTEPHON TEXHUKOH C
BO3MOXKHOCTBIO TMOAKIIOUEeHHs K cetu "HMuTepHer" wu oOecredeHHeM JOCTyNa B  DIIEKTPOHHYIO
uHGOPMaIMOHHO-00pa3oBaTenbHy0 cpeny Ypl'OV.

Bce momernienns yKOMIUIEKTOBAHbBI CHEIUATM3UPOBAHHON MEOENbI0 U OCHAIIEHBI MYJIbTHMEIUHHBIM
o0opymoBaHreM crero0opynoBaHueM (MH(DOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHBIM, HHBIM KOMIIBIOTEPHBIM),
JOCTYNOM K MH(OPMAIIMOHHO-TTOMCKOBBIM, CIIPABOYHO-TIPABOBBIM CHCTEMaM, SJIEKTPOHHBIM OUOIMOTEUYHBIM
cuctemam, 0a3aM JaHHBIX JCHCTBYIOIIETO 3aKOHOJATENbCTBA, WHBIM HH(POPMAIMOHHBIM pecypcam
CITy>KaIllUMU JUIS IPE/ICTaBICHUS yueOHOM HHpOpMauu 60IbIION ay TUTOPHH.

Jlist mpoBeIeHUS 3aHSITHIA JICKIIMOHHOTO TUIA MPE3eHTAIMH U JIPyTrHe yuyeOHO-HarsaHbIe MOCo0us,
00ecreYnBaroIINe TEeMATUISCKUE UILTIOCTPAITHH.



MpunoxxeHue 1

K paboueit nporpamMmme

depepanbHoe rocygapcTBeHHoe GIoaKETHOE 06pa3oBaTe/IbHOE YUPEXAEHME BbICLLErO 06pa3oBaHMs

YPAJIbCKU rOCYAAPCTBEHHbIA SKOHOMWYECKUIA YHUBEPCUTET

YTBEPXXEHO

Ha 3acefiaHnm Kadeapbl MHGOPMALIMOHHbIX
TEXHOJIOTUI U CTAaTUCTUKM

MepeyeHb NPUMeEPHBIX BOMPOCOB K 3a4eTy
no AuCUUNINHE

«YucneHHole MeTOAbI»



HpI/IMepHBIe BOIIPOCHI AJIsA CaMOCTOSITEILHOM MOATOTOBKH K 3a4eTy

1. Ponp 1 MeCTO BRIYMCIMTEILHOM MaTEMAaTHKI B Pa3IMIHBIX 00J1aCTSIX YEIOBECYECKOU
ACATCIIBHOCTH.

2. BerancanTeabHbIH OKCIICPUMCHT KaK MCTO/ BBIYHCIIMTEIHOM MaTEeMAaTHKH.

3. HepCHeKTI/IBbI HCIIOJIb30BAHHUA BBIYUCIUTCIIBHOTO SKCIICPUMCHTA JI PCIICHUA
PA3IMYHBIX IPUKIIAAHBIX IIPOTpaMM.

4. Cxema BbIYUCIUTEIBHOTO SKCIIEPUMEHTA.

5. IlocTpoeHue, pa3BUTHE U YTOUHEHUE MATEMATHYECKOW MOJIEIIH.

6. [loHsiTHE BEIYMCIUTENBHOTO AJITOPUTMA.

7. Ucnonp3zoBanue [I1DBM 1u1s unciieHHOM peann3anyuy aaropuTMoB.

8. OCHOBHBIE MPUYNHBI BOSHUKHOBEHUS MOTPEUTHOCTEN U UX KiIacCU(PUKAIUS.
9. AGcoIOTHAas U OTHOCUTENbHAS TOTPEIIHOCTH.

10. IIpaBuna 3anucu NpUOIMKEHHBIX YHCEI.

11. ITorpemHocTH apu(PMETHIECKUX OTEepaIni.

12. TlorpentHocTh (PyHKITUU.

13. IlocTaHOBKa 3aja4l MHTEPIIOJIIMPOBAHMUS.

14. NaTepnonupoBanue GYHKIMHI ¢ ITOMOIIBIO aare0pandecKux MHOTOWICHOB.
15. MHTEpnOIAMOHHBIN MHOTOWIEH Jlarpanika.

16. aTepnonsaunoHHbIi MHOrowIeH Jlarpanska Ajis paBHOOTCTOSIINX Y3JI0B.
17. KoHeuHble pa3HOCTH U UX CBOMCTBA. [locTpoeHne TabIUIlbl KOHEYHBIX PA3HOCTEH.
18. Paznenennsie pazHoctu. [loctpoenne Tabauibl pa3aeaeHHbIX pa3HOCTEH.

19. BelpakeHre KOHEYHON pa3HOCTHU uepe3 3HaUeHUs (PYyHKIMU B y3J1axX
HUHTEPIIOIUPOBAHMSL.

20. Cps3b pa3eneHHON U KOHEUHOU Pa3HOCTEN.

21. BeipaxxeHue pa3eieHHON Pa3HOCTH Yepe3 3HaUeHUs (DYHKIIMH B Y3JIax
WHTEPIOJIUPOBAHUS.

22. UnTepnonsuroHHbIA MHOTOWIeH HproTOHA.

23. NuTepnionsuonHbie GopMyinsl HpI0TOHA U1 MHTEPIIOIMPOBAHUS BIEPEI.
24. UnteprnionsaunoHubie popMyibl HpIOTOHA A7t MHTEPIIONMPOBAHUS HA3A/.
25. NnaTepnionsironnbie Gopmydisl ['aycca i1 MHTEpIOIUPOBaHUS BIIEpeE].
26. NnTepnionsuonHble GopMyItbl ["aycca Uit MHTEPIOIMPOBAHUS HA3a/I.

27. Ilonstue crnaitH-QyHKIHUH.



28. Ilopsnok cnnaitna. HenmpeppIBHOCTD CIulaiiHa.

29. Hocurens crutaiina.

30. IlonsTHe 6a3UCHOTO CIUIalHA.

31. IlocTaHoBKA 3a7ja4y YMCIEHHOTO UHTEIPUPOBAHUS.

32. OcHOBHbIE OHATUSA 33/1a4H YHCICHHOTO MHTETPUPOBAHNUS: KBaJpaTypHas (popmyIa,
KBaJ[paTypHble K03()(OUIIUEHTBI, y3JIbl UHTETPUPOBAHUS, CTEIICHb TOUHOCTH
KBaipaTypHOU (POPMYIIBI.

33. UHTepnonsaioHHbIE KBaApaTypHbIe (HOPMYJIBL.

34. Kpaaparypusie popmynbsl Hetorona-Koreca.

35. ®opMybl IPSIMOYTOJILHUKOB, Tpanenuii, Cumrcona. O6001eHHbIE POPMYITHIL.
36. Cucrema y3nos ["aycca.

37. CreneHb TOYHOCTH HHTEPITOJISIITUOHHON KBAAPATYPHOU POPMYIIBI, TOCTPOSHHOM 1O
y3nam ['aycca.

38. ®opMyIIbl YUCICHHOTO HHTErpupoBanus ['aycca.
39. Koapdunmentsr kBagparypHoit popmyisr ['aycca.

40. YUncneHHble METObI PEIICHUS] CUCTEM JIMHEWHBIX alNreOpandyeckux ypaBHEHHM
(CJIAY).

41. Metog npocroii urepanuu pemenus CJIAY. Heo6xoaumelie u 10CTaTOUHBIE
YCJIOBHS CXOUMOCTH. JloCTaTOUHBIE YCIIOBUS CXOIUMOCTH.

42. Meton 3eitnens pemwenust CJIAY. Heo6xonumbie 1 10CTaTOYHbIE YCIOBHS
cXoAUMOCTH. [locTaTouHble yCI0BUS CXOAUMOCTH.

43. HecraunonapHslii Meron 3einens.
44. Paznoxenne X0JICIIKOrO MaTPUIbI CUCTEMbI TMHEHMHBIX YPAaBHEHUMH.
45. YucneHHble METO/bI PELICHHS OHOIO HEJIMHEWHOTO YpaBHEHUS.

46. Metoz npocToil 0JHOIIArOBOM UTEpallMK PELLIEHUS OJTHOTO HEIMHENHOTIO
ypaBHeHus. [lopsaok urepanuu.

47. Meton Hetorona u moauduuupoBaHHbiii MeTos1 HproTOHA perieHust 0AHOro
HEJIMHEHHOT O YpPaBHEHMUS.

48. YucneHHbIE METO/BI PELIEHHS CHCTEM HEJIMHENHBIX YPaBHEHUI.

49. Metoa npocToy utepanuu. Pernenre cucTeM HeIMHENHBIX YPaBHEHUM.
50. IToHsATHS COOCTBEHHOTO 3HAYEHUS U COOCTBEHHOTO BEKTOPa MaTPHIIBI.
51. Meron HeloTOHa pelieHHs CUCTEM HEIMHENHBIX YPaBHEHUIA.

52. OpHomaroBsie METOABI pemieHus 3a1a4 Komm 1151 0ObIKHOBEHHBIX
muddepennnanbabix ypaHenuit (OY).

53. Knaccudukaius YMCICHHBIX METOIOB pelieHus nuddepeHInanbHbIX 3a/1a4.

54. Meton Diinepa pemenus 3aaaun Ko ais ognoro OZ1Y.



55. Metonel Pynre-Kyrra pemenuns 3anaun Komm. Unes merona.

56. Metoapl Pynre-KyTTa nepBoro, BTOporo, TpeThbero nopsiika TOUHOCTH.
57. llpunnun Pyxre.

58. Meton Pynre-Kyrra pemenus 3anaun Ko aist cucremsr OY .

59. MHoromarossie MeTo1bl pereHus 3aaa4d Ko ais ogaoro O/1Y.

60. HpI/IMeHeHI/Ie HHTCPIOJIIHUOHHBIX MHOTOYJICHOB IJIA IMMOCTPOCHUA
MHOI'OIIaroBbIXMETOJ0B PCHICHHA 3a1a41n Komm.

61. IlocTpoeHue SIBHBIX U HESIBHBIX MHOT'OLIIArOBBIX METOIOB.
62. DKCTpanoisALMOHHAs U UHTEPIOIAIHMOHHAst GopMyIel Anamca.

63. YucneHHbIe METOBI PEIICHUS KPACBBIX 33134 JUIsl OOBIKHOBEHHBIX
muddepennmanbubix ypaHenuit (OAY).

64. MetoJ ceTok pelieHus KpaeBbIX 3aau Ul OObIKHOBEHHBIX AU (GepeHINATbHBIX
YPaBHEHHUHU.

65. [loHsiTHE CETKHM U CETOYHOU (DYHKITUH.
66. IlonsTue cxoasieics, annpoKCUMHUPYIOLIEH U yCTOHYMBON Pa3HOCTHOM CXEMBI.
67. 3aBUCHMOCTb MEXAY allPOKCUMALUEN, YCTOWUYMBOCTBIO U CXOJUMOCTBIO.

68. ITocTpoeHne pa3HOCTHBIX cXeM i TudPepeHIaIbHBIX YPaBHEHHUH 1-T0 U 2-T0
MopsIAKa.

69. MccnenoBanue Ha yCTOMYMBOCTH B citydae nuddepeHImaib»HOro ypaBHeHHS 2-TO
MOpsIAKA.

70. MeTo1 MPOTOHKH.

71. KOppeKTHOCTh M YCTOMYMBOCTh METO/IAa TPOTOHKH.
72. Meron IUCKPETHON OPTOrOHAIU3ALIUH.

73. Ilpouenypa oproronanuzamuu ['pamma-IlImuara.
74. Meton nepeHoca KpaeBbIX YCIOBUH.

75. MaTpuuHas DKCIIOHEHTA.

76. IlpubnkeHHbIE METOJIBI PEIICHUS HeTMHEWHBIX KpaeBbiX 3aaa4 s OJY. Meton
CTpebObI pelieHrs] HeTUHEHHBIX KPaeBbIX 3a/1a4 JIJIsl OOBIKHOBEHHBIX
mudQepeHInatbHbIX ypaBHEHUH.

77. Meton nuHeapu3anun HproToHa pelieHust HeMHEHHBIX KPaeBbIX 3a/1a4 JUis
OOBIKHOBEHHBIX AU (PepeHInanbHbIX YPaBHEHUH.

78. IloHsITHE KOHEYHOTO 3JIEMEHTA.
79. Ilonsitue GyHKIMH dJIEMEHTA.
80. BapuanuonHasi mOCTaHOBKA 3a/1auu JJII METOJ]a KOHEYHBIX 3JIEMEHTOB.

81. ManI/II_Ia JKCCTKOCTU U MaTpulla MacCChl 3JICMCHTA.



82. [TocTpoenue rnobaibHON MaTPHUIIBI )KECTKOCTH U MAaTPHUIBI MacChl CUCTEMBI.

84. UncneHHble METO/IbI PEIICHUs KPaeBbIX 3a1a4 i quddepeHInanbHbIX YpaBHEHU N
B YaCTHBIX MTPOU3BOTHBIX.

85. OCHOBHBIC MMOHATHS METOJIA CETOK: MOHATHUS CETKH, CETOYHOU (DYHKITUH, pa3HOCTHOM
CXEMBbl, TOHATHUS CXOJAIIUXCS, alIIPOKCUMUPYIOIIHUX U YCTOMYUBBIX PA3HOCTHBIX CXEM U
CBSI3b MEXY HUMH.

86. Metoa ceTok pemenus AudQepeHnnanbHbIX 3a1a4 sl ypaBHEHHHA
MapaboIUIECKOTO THUTIA.

87. YpaBHeHus napaboauueckoro tuna. IloctpoeHne pasHOCTHOM CXEMBI.
Krnaccudukanys pa3HOCTHBIX CXeM. Y CTOWYMBOCTD JBYXCIOMHBIX pa3HOCTHBIX cxeM. O
Pa3HOCTHBIX CXEMaX PACIICIUICHUS.

88. CMemranHbIe 3a0a49¥ U qUQGepeHINaIbHBIX ypaBHEHUH TapaboInIecKoro THIIA.

89. MeTox ceToK pelleHns KpaeBbIX 3aa4 JUIsl ypPaBHEHUH AJUIMITHYECKOT O THIIA.
[TocTpoenne pa3HOCTHBIX alIPOKCUMALIUH AJ1s1 ypaBHEHUIN. ANMPOKCUMALIHS
I'PaHUYHBIX YCIOBUH.

90. IlocTpoenue pa3HOCTHON CXEMBI B cilydae 3ajauu Jlupuxiie A ypaBHEHUs
ITyaccona.

91. Metox ceTok pemeHus qudQepeHIranbHbIX 3a1a4 sl ypaBHEHHHA
runepOoTMIecKOro THIA.

92. Pa3HOCTHBIE CXEMBI JIsl YPABHEHHI TUTIepOOInYecKoro Tumna. Pemmenue 3agaumn
Komm. Pemmenne cMmemangHoi 3a1auu.

93. IloHsATHE TPUAHTYIISALUH.

94. llonatue QpyHKUUH IEMEHTA.

95. IlocTpoenne TMHEHHON QYHKIIUU JIEMEHTA.

96. BapuannonHas oCTaHOBKA 33/1a41 B METOJIE KOHEYHBIX IJIEMEHTOB.
97. IloHsATHE MATPUIIBI KECTKOCTU U MATPHUIIBI MACCHI PJIEMEHTA.

98. IloHsTHE MATPHUIIBI )KECTKOCTH U MATPHIIBI MACCHI CUCTEMBI.

99. OcHOBBI MeTO/1a THAPOAMHAMUKH CTIKEHHBIX YACTHII.

100. Crnaxkuarolee sapo.

101. Berancnenne npou3BOIHBIX HCKOMBIX (DYHKITUN B METOIE TUIPOIMHAMHUKHU
CIJIQ)KEHHBIX YaCTHILI.

102. Yyer rpaBuTaliiy B TUAPOIMHAMUKE CIIIAXKEHHBIX YaCTHII.

103. MeTo/1bl HHTETPUPOBAHUSI CUCTEMBI B THJIPOIMHAMUKE CTJIXKEHHBIX YaCTHII.
104. [TonsiTHe KOHEYHO chephl.

105. ®yukuun pazouenue equauipl. Oynakuun [lenapna.

106. Cnabas popma NOCTAaHOBKHU 3a7[a4dl B METOJIE KOHEUHBIX Cep.

107. YueT rpaHUYHBIX YCIOBUI B METO/I€ KOHEUHBIX cep.



IIpniaoxenne 4
K paboueii nporpamme

DenepanbHOE rOCYAAPCTBEHHOE OFOPKETHOE 00pa30BaTeIbHOS YUPESIKICHUE BEICIIEr0 00pa3oBaHus
YPAJIBCKHN T'OCYJIAPCTBEHHBII SJKOHOMUWYECKHW YHUBEPCUTET

YTBEPX/IEHbBI
Ha 3acefannu Kadeapsl HHHOPMAITMOHHBIX
TEXHOJOTHI B CTATUCTHKN

le/lMele)Ie NPAKTUICCKHUE 3aJlaHUA JIJIA CaMOCTOSITEeILHOI IOJATOTOBKH K 3a4€Ty
Mo AMCUMIIJIMHE

«YncjieHHbIE METOAbID»



HpI/IMepHLIe NPaAKTUYC€CKHUE 3aJaHUA TJIs1 CaAMOCTOSITEIbLHOM MOATOTOBKH K 3a4eTy

3apanmns orkpbiToro Tuna I[1K-2, I1K-3

T/ =2.33: 42 =6,48
A 33 42 =6, tounee. ([TK-2)
3,4852 +0,0047

1. Omnpenenuts Kakoe U3 PABEHCTB

2. OKpyriuTb COMHUTENIBbHBIE IU(PHI YKCIa
a) B Y3KOM CMBICIIE;
0) B IIUPOKOM CMBICIIE.

Ornpenenuts npeaebHbIe a0COMIOTHYIO M OTHOCUTENIBHYIO TIOTPEITHOCTH PE3yJIbTaTa.
245,67
b

, OCTaBUB BCPHBIC 3HAKHU:

3. HaiiTi npeaenbHbIe aOCOMIOTHYIO M OTHOCUTEIBHYIO MTOTPEIITHOCTH YUCIIA
€CJIM OH UMeeT TOJbKO BepHbIe U(MPHI: 1) B y3KOM CMBICIIE; 2) B IIMPOKOM CMBICIIE.

4. BBIMHUCIUTD U ONIPEICTUTH TIPEACIbHBIC A0COTIOTHYIO U OTHOCUTENIBHYIO MOTPEIIHO-
m X¥a- b)?

X = _ _
cTu pe3yisbrara. cxomaHoe BeIpakeHue, ¢ ,Tme ¢ =3,14£0,005 , b =2,44 %0, 006,

¢=7,2+0,07 m=7,8+0,05

5. BBIYHCITUTE ¥ ONIPEIEHUTD MIPeIebHbIe A0COTIOTHYO U OTHOCUTEIILHYIO TIOTPEITHO-
CTH pe3yJsbTara, MoJib3ysch 001el (opMynoi morpeurHocTu: 1) B y3KOM CMBICIE; 2) B IIUPOKOM

X =lgm x/a +b

(c- a)’ o @ =514+0,005 b =2,44 +0,006

CMBICIIC. I/ICXO,Z[HOC BBIPAXXCHUC,
¢=7,2+0,07 m=7,8+0,05

> TN

21/ =0.724: 83 =9.11
49 724, 83 =9, TOUHEe.
0,48652 +0,0089

6. OnpeaenuTs Kakoe U3 paBEHCTB

7. OKpyTIJIUTh COMHHUTEIbHBIE ITU(PBI UnCcIa
a) B y3KOM CMBICIIE;
0) B IUPOKOM CMBICIIC.

Omnpenenuts npeenbHble a0COTIOTHYIO M OTHOCUTEIBHYIO IOIPEIIHOCTH Pe3yJIbTaTa.
2,6087
b

, OCTaBUB BCPHBIC 3HAKU:

8. HaiiTu npenenbHble aOCOMIOTHYIO U OTHOCUTENIbHYIO MOTPELIHOCTH YK CIIa
€CJIM OH UMEET TOJIbKO BepHbIe LU(MpPHI: 1) B y3KOM cMBbICiIE; 2) B IIMPOKOM CMBICIIE.

9. BBIUUCITUTD U ONPENENINUTh NpeiebHbIe A0CONIOTHYIO U OTHOCUTENIBHYIO MTOTPELTHOCTH
m Xa +b]’

X =
3 — —
pe3yibTaTta. cxoaHoe BhIpakeHue, c? , e ¢ =3.85 iO’OI, b =20,18 i0,002’

¢ =2,04=+0,01 m =7,2=+0,07
10. Beluucaute ¥ onpeaeauTh npeaesibHble a0COMIOTHYO U OTHOCUTEIbHYIO IIOIPEIIHO-
CTH pe3yJbTara, MoJb3ysch 001Iel (opMyIoi MOrpeHOCTH: 1) B y3KOM CMBICIIE; 2) B LTUPOKOM
P Xa +b]?
3 — —
cmelcie. MlcxonHoe BbIpaKkeHueE, ¢’ ,rae ¢ =385 iO’OI, b =20,18 +0,002 ,
¢ =2,04=+0,01 m =7,2=+0,07 (TIK-3)

12. Tlpou3BeauTe yKka3aHHbBIE ICHCTBUS U ONPEACTUTE A0COMIOTHBIC U OTHOCUTEIILHBIC
MOTPEITHOCTH PE3YIbTATOB:
a) 24,1- 0,037;

6) 24,1+1,038:
6) 0,65t9,84
2) 8124,6/2,8



13. McxoaHble 3HaYeHUs apryMeHTa 3aJaHbl HH(paMu, BEpHBIMU B CTPOI'OM CMBICIIE.
[IpousBeanTe BHIUMCICHUS U OMPEEIIUTE YUCIO BEPHBIX B CTPOTOM CMBbICIIEe TU(D B CIEAYIO-
IIMX 3HAYCHUAX DJIEMEHTApHBIX (PYHKIUIL:

a) arctg (8,45);

6) eZ,Ol

14. Boruncnure 3Ha4eHUs 3a/1aHHBIX BBIPAXKEHUH 110 MpaBUiIaM MojcyeTa udp AByMs
croco0amu:

1) C noomnepalOHHBIM aHAIU30M Pe3yJIbTaTOB;

2) C uTOroBOI OIIEHKOW OKOHYATENBHOIO pe3yJibTaTa (y YUCIOBBIX JAHHBIX BCE
U(PBI BEPHBIE):

/26,77

a) 3,95 : 2 +2’341)27;
e -7,08

3
In(6,93" +4,5)

J34.8

15. TlpousBeauTe yKka3aHHbBIE ICUCTBUS U ONPEACITUTE A0COMIOTHBIC U OTHOCUTEIILHBIC
MNOTPEITHOCTH PE3YIbTATOB:

a) 224,1- 0,0987;

0) 34,16 +1,8;

6) 1,65>29,874

2) 824,6/2,81

16. VcxoaHble 3HaYeHUs apryMeHTa 3aJaHbl HU(paMu, BEpHBIMU B CTPOI'OM CMBICIIE.
[IpousBeanTe BbIUMCICHUS U OMPEEIINTE YUCIO BEPHBIX B CTPOTOM CMBbICIIE TU(D B CIEAYIO-
IIMX 3HAYCHUSX JIEMEHTapHBIX (yHKIUIL:

a) tg (8, 45);
6) 62.34

17. Beruncnure 3Ha4eHUS 3aJaHHBIX BBIPAKEHHUH 110 TIPABIIIaM TTO/ICUETa HU(P ABYyMS
croco0amu:

3) C moonepanoHHBIM aHAIN30M PE3yJIbTAaTOB;

4) C nuTOroBoOI OLIEHKOW OKOHYATENBHOIO pe3yJibTaTa (y YUCIOBBIX JAHHBIX BCE

i dpel BEPHBIC):
26,47
a) —o———+1g2(2,34);
) g Ti8(2.34)

3,95
e -

)

>

c0s(6,93° +4,5)
3348
18. Y snavermii @ =483 y b =14.73 500 unpsl BEpHBI B CTPOTOM cMbicie. Boraucnu-

T€ 3HAYCHUS 33/IaHHBIX BBIPAKEHHUH CO CTPOTUM YUETOM TPaHUI] OTPEITHOCTEH ABYMS CIIOCO-
OaMu:

0)

1) C noonepanroHHbIM YY€TOM I'PaHHUIL IOTPEITHOCTEMH;
2) C UTOTOBOI OIIEHKOW TOYHOCTH Pe3yybTaTa:
) a+b
q) 4*0% .
In(a®> +b%)’

a+0.,5
e

) cos(b)



19. Y snavermit ¢ =483 y b =14.73 540 UQPBI BEPHBI B CTPOroM cMbiciie. Borancnu-
TC 3HAYCHUA 3aJaHHBIX BI)Ipa)I(eHI/Iﬁ 110 MCTO)ly TpaHHHZ
a+b
a) ——s——=;
In(a’® +5%)

a+0.,5
e

) cos(b)

20. CocTaBbTe NPOrpaMMbl ¥ BBIYMCINTE HA KOMIIBIOTEPE 3HAUEHUS BETMUYUHBI Z IIPU 3a-
JAHHBIX 3HAYEHUSX a, b U ¢ ¢ ABYMs crloco0amMu 110 METOJaM:

1) Crpororo yuera rpanuil aOCOIIOTHBIX MOTPEIIHOCTEH;

2) ['panuir.

3akpsitoro tumna 3aaanus [1K-2, [TK-3

3aganue 1. Kaxoil MeTo1 MCIIONB3YETCS IS pELIEHHs] HEJTMHEWHBIX YpaBHEHUH TyTEM IOCIe-
JIOBaTEJILHOTO CY’KEHHs MHTEpBaJIa, COAEPIKAIIEro KOPEHb?

a) meton ["aycca;

0) MeTO TMXOTOMHH (ITOJIOBUHHOTO JICTICHUS);

B) METOJl HAUMEHBILIUX KBaJIPATOB;

r) MeToJ Diinepa.

IlpasunvHoiti omeem: 6) METOII AMXOTOMUU (TIOIOBUHHOTO JCIICHHUS).

3ananue 2. Kakoe yciioBue sSBISIETCS KPUTEPHEM OCTAHOBKH MUTEPAIIMOHHOTO MPOIIecca B METO-
ne Herorona?

a) |xnt+1—xn|<e;

0) |f(xn)|<e;

B) |f'(xn)|<e;

r) |xn|<e.

Ipasunvnoiti omseem: 0) |f(xn)|<e.

3ananue 3. Kakas ¢popMyiia uCionb3yeTcsi B METO/IE Ditiepa Juisl perieHus 3aaaun Komm
y=f(xy), y(x0)=y0?

a) yn+1=yn+h-f(xn,yn);

0) yn+1=yn+2h-(f(xn,yn)+{(xn+1,yn+1));

B) yn+1=yn+h-f(xn+1,yn+1);

r) yn+1=yn—h-f(xn,yn).

IIpasunvhoiti omeem: a) yn+1l=yn+h-f(xn,yn).

3ananue 4. Kakoil MeTo1 pelieHUs] CUCTEM JIMHEUHBIX YPaBHEHNUI OCHOBAH Ha NPUBEICHUM MaT-
PHILIBI K TPEYTOIBHOMY BUAY?

a) METOJ1 ITPOCTBIX UTEPALIUI;

0) meton 3eiiens;

B) Meton ['aycca;

r) Merox Monte-Kapuo.



IIpasunvuwiti omeem: B) meton I'aycca.

3ananme 5. Yto xapakTepusyeT abCONIIOTHAS MOTPEIIHOCTh NPUOIMKEHHOTO unca’?
a) OTHOLIEHHE a0COMIOTHOM MOTPEIIHOCTH K MOJYJIIO TOYHOTO YHUCIIA;

0) pa3HOCTb MEX/y TOUYHBIM U IPUOIMKEHHBIM 3HAUECHUEM;

B) OTHOILIEHHE a0COJIFOTHOM MOTPEUTHOCTH K MOJYJIIO PUOIMKEHHOTO YHCIa;

I') KBaJpaT pa3HOCTU MEXKAY TOYHBIM U MPUOIMKEHHBIM 3HAUEHUEM.

IIpasunvHoiii omeem: 6) pa3HOCTb MEXKAY TOYHBIM U MPUOTHKEHHBIM 3HAYCHUEM.

3aganue 6. Kaxoil MeTos1 YMCIEHHOTO HHTEIPUPOBAHHUS UCIIONB3YET pa30OueHue OTpe3Ka Ha paB-
HbI€ YaCTH U alMpOKCUMAIIHIO MOJABIHTErpAIbHOW (DYHKIIMU TPSIMBIMHU?

a) METOJT IPSIMOYTOJIbHUKOB;

0) MeToA Tpamnenuii;

B) MeToa CHMIICOHA;

r) meton ["aycca.

Ipasunvroiti omeem: 6) METOJ TPATICIIHIA.

3apanmne 7. Kakoe ycrmoBrue HEOOXOAMMO 71l CXOUMOCTH METO/1a TPOCTHIX UTEPALUNA TP Pe-
IIIEHUH ypaBHEHUS X=0(X)?

a) |@'(x)|>1 B OKpeCTHOCTH KOPHS;

0) |p(x)|<1 B OKpecTHOCTH KOpHS;

B) |0'(X)|<] B OKpeCTHOCTH KOpHS;

r) |@(x)|>1 B OKpeCTHOCTH KOPHSI.

Ipasunvuwviti omeem: B) |@'(X)| <1 B OKpeCTHOCTH KOPHSI.

3ananme 8. Kakoii nopsanok Tounoctu umeet Mmeroa Pynre—Kyrra uerBéproro nopsiaka?
a) MepBBI MOPAIOK;

0) BTOpOH MOPSIIIOK;

B) TpETUH MOPSAAOK;

T') 4eTBEPTHIH MOPSIIOK.

IlpasunvHoiti omeem: T) 4eTBEPTHIN MOPSIOK.

3apanne 9. Kakoit MeToa mpuMeHseTCsl 7151 alllIpOKCUMaUK (PYHKITUH MHOTOWICHOM, TTPOXO0-
JIIMM Yepe3 3a/laHHbIe TOUKH?

a) METOJ1 HAMMEHBIINX KBaJPaTOB;

0) uaTepnonauus Jlarpamka;

B) METOJI MPOTOHKH;

') METOJl KOJTOKAIHil.

IIpasunvuviii omeem: 0) naTepnosanus Jlarpanxa.

3ananme 10. Uto 03HayaeT TEPMHUH «yCJIOBUE YCTOHUYNBOCTH» B KOHTEKCTE UHCIEHHBIX METOJIOB
pemenust qudpepeHaIbHbIX ypaBHEHUN ?

a) MaJloe U3MEHEHHE HavyaJIbHbIX JAHHBIX MPUBOJUT K MAJIOMY U3MEHEHUIO PELICHNUS;

0) peleHne BCeraa CXOAUTCS K TOYHOMY 3HaUEHHIO;

B) LIAI MHTEI'PUPOBAHMSI BCET1a OCTAETCS IIOCTOSHHBIM;

I') IOTPEIIHOCTh METO/A BCET/1a MEHBLIE 33JaHHON TOYHOCTH.



IIpasunvhoviii omeem: a) Majloe U3MEHEHHE HAYAJIbHBIX JAHHBIX IPUBOJIUT K MAJIOMY U3MEHEHUIO
peneHusl.



