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1. [lepeyeHb KOMIETEHIIUIT 1 MHAUKATOPOB UX J10CTUKEHUS

[Tporecc n3yyeHUSIIMCIMILIMHBI HaIIpaBJieH Ha ()OPMHUPOBAHUE CIEAYIOIINX KOMIIETSHIUI !

Ko n HaumenoBanue

[IpeamecTByromIMe STAIBI

Kon n HanmeHOBaHue WHIUKATOpa
Oran (c ykazanuem
KOMIICTCHITHH JOCTHXKCHUS
" JACIATIITAH/TIPAKTHK )
KOMIICTCHITHH
OIIK-4.2. Ymeer
CHCTEMaTH3HPOBATh
uHpopmanuio oo
00BEKTax, CUCTEMaX
OIIK-4 — CriocobeHn | uiu mpoleccax;
pas3pabarbIBaTh U OCYIIECTBISITH BHIOOD
MPUMEHSTh HAWTYYIIero MeTo/1a
p Y1 b1.0.02 Teopust
CTICIUAM3UPOBAHHOE | MaTEMATHYECKOTO
MMOCTPOCHHUS
MIPOrPaMMHO- OTIMCAHUS;
UH(POKOMMYHHUKAITHOHHBIX
MaTeMaTHYECKOEe BBINOJIHATH OLICHKY .
obecrniedeHue st aJICKBaTHOCTHU CeTeR 1 CHCTeM
. 3 b1.B.05 Teopus
MIPOBEICHUS MO/IEJICH; .
. ANEKTPOMArHUTHOM
UCCIICIOBAaHUH H OCYIIECTBIISTh
. COBMECTHUMOCTH
peIlIeHHsSI TPOSKTHO- | ONTUMAJIbHBINA BBHIOOP
PAIHOAICKTPOHHBIX

KOHCTPYKTOPCKUX U
Hay4HO-
HCCIIEIOBATENbCKUX
3a1a4

IIPOTPaMMHBIX CPEACTB
JUIsL MATEMaTUYECKOT O
MOJEIIMPOBAHUS
CUCTEM;
MHTEPIPETUPOBATH U
aHaJIM3UPOBATh
pe3yiabTaThl
MOZEIIMPOBAHUS

CpeacCTB U CUCTEM

dopma NpOMEKYTOUHON aTTECTALUHU 10 JUCIUIUIMHE — DK3aMEH

2. [loka3aTe/iu, KpUTEPHH U IKAJIBI OIleHUBAHUS KOMIIETEHIIUI

2.1

AUCHUILUIUMHEBI SBJIACTCA YPOBCHL UX OCBOCHMA.

IlokazaTeneM OIEHMBAHMSA KOMIIETEHIIUM Ha dTalle UX (I)OpMI/IpOBaHI/IH IIpu U3y4YCHUU

I/IH}.’[HKaTop O0CBOCHUSA
KOMIECTCHIIUH

IToka3aTeb OllEHUBAHUSA

KpuTepnii ouennBanus

OIIK-4.1 3HaeT OCHOBEI
TEOpUHU MOJICTHUPOBAHUS,
KJIaCCU(PUKAITHIO
MOJIeNIell 1 METOHOB
MOJICTTUPOBAHUS;
MIPUHIIMITBI TTOCTPOSHUS
MoJielIed

3HaTh OCHOBBI TEOPUH
MOJEIIUPOBAHUS,
KJIACCU(PUKALIMIO MOJIeTIeH 1
METOJ0B MOJEIUPOBAHMS;
MIPUHITUTIBI TTOCTPOCHHUS
MoJeJei, OCHOBHBIX
METOJIOB MAaTEMaTHIECKOTO
MOJEJIMPOBAHUS CIIOKHBIX
TUHAMHUYECKUX 00BEKTOB;
MPUHIIAITBI UMUTAIIMOHHOTO
MOJICIIUPOBAHUS
TENIEKOMMYHUKAIITMOHHBIX
YCTPOMCTB B CUCTEM;
(dhopMann30BaHHOE OMHCAHUE

JIeMOHCTpUpYET YBEpECHHbBIC 3HAHUS
METO/I0B MOJIEIMPOBAHNUS;

MPUHIUIIBI TOCTPOCHUS MOJENEH,
OCHOBHBIX METOJIOB MaTeMaTHUYECKOT'0
MOJICIMPOBAHUS CIIOKHBIX TUMHAMHUYECKUX
00BEKTOB; IPUHITUTIBI UMUTAIITIOHHOTO
MOJICIMPOBAHUS TEIEKOMMYHUKAITMOHHBIX
YCTPOMCTB U CUCTEM;

(hopmanM30BaHHOE OMKMCAHKE MPOIECCOB,
MPOTEKAIOIIUX B
TEJIEKOMMYHUKAIIMOHHBIX CHCTEMaX;
OCHOBHBIE METO/bl OITUCAHUS CITyYalHbIX
MIPOIIECCOB M MIOTOKOB, METOIbI
MOJIEJIMPOBAHUS CITy4YallHbIX MPOLECCOB,




MPOLIECCOB, MPOTEKAIOIINX B
TEJIEKOMMYHUKAITUOHHBIX
CUCTEeMaXx;

OCHOBHBIC METO/]IbI OITUCAHUS
CJIy4aiHBIX MTPOLIECCOB U
MMOTOKOB, METOJIbI
MOJIETTUPOBAHUS CIIy4alHbIX
MIPOLIECCOB, MTOTOKOB U
BEJIMYUH;

MaKeThl MPUKJIIATHBIX
MIPOrpaMM MOJIETHPOBAHUS
MIPOILIECCOB, MPOTEKAIINX B
TEJIEeKOMMYHUKAIIMOHHBIX
CUCTEMax

IIOTOKOB U BEJIWYHUH;

MIaKEThI IPUKIIAJHBIX [IPOrpaMM
MOJIEIIMPOBaHUS IPOLIECCOB,
IIPOTEKAOIIUX B
TEJIEKOMMYHHUKALMOHHBIX CHCTEMAX

VMeeT CUCTeMaTH3UPOBaTh HHPOPMALIUIO
00 00beKTax, cucTeMax WM Ipoleccax;
OCYILECTBIISATH BEIOOP HAMITYYIIETO
METOJIa MaTeMaTHYECKOTO OIMCAHMUS;
BBITIOJIHSATH OLICHKY aJICKBATHOCTH
MOJIENIEN; OCYLIECTBIIATh ONTUMAIIbHBIN
BBIOOP MPOTrPaMMHBIX CPEICTB JUIS
MaTEMaTUiICCKOTO MOACIINPOBAHUA
CHCTEM; HHTEPIPETUPOBATH U
aHAJIM3UPOBATh PE3YJIbTATHI
MO/ICITUPOBAHHUS

YBepeHHOE BllaJIcCHUE HaBbIKAaMU
UCCJIEJIOBAaHMSI MAaTEMaTHYECKUX MOJIeei
TEXHHUYCCKHUX CUCTEM, NCIIOJIb30BaHUA
TUTIOBBIX aNMapaTHBIX U MPOrPAMMHBIX
CPEJCTB MOJEIMPOBAHUS CUCTEM;
MPUMEHEHHUS COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTUN TIPU
UCCJICIOBAaHUH TEICKOMMYHHUKAIIMOHHBIX
CUCTEM

OIIK-4.2

3HaeT OCHOBHBIE
METOJI0B
MaTeMaTHYeCKOTro
MO/JICITUPOBAHUS
CJIO’KHBIX TMHAMUYECKHX
O00BEKTOB; PUHIUIIBI
MMUTALMOHHOTO
MO/JIEIMPOBAHUS
TEJIEKOMMYHHUKAI[HOHHBIX
YCTPOICTB U CHCTEM

YMeTh CHCTEMATU3UPOBATh
nHpopManuo 00 00beKTax,
crcTeMax WIN MpoIeccax;
OCYILECTBIATH BHIOOD
HAWTY4IIero METoAa
MaTeMaTHYeCKOro
OTIMCaHMS;

BBINOJIHATh OLEHKY
aJIeKBaTHOCTHU MOJIETIeH;
OCYIIECTBIISTH
ONTUMAJIbHBIN BBIOOD
MIPOTPaAaMMHBIX CPEACTB ISt
MaTeMaTHYeCKOro
MO/JICIIUPOBAHUS CUCTEM;
UHTEPIPETHPOBATH U
aHAJM3UPOBATh PE3YIIBTATHI
MO/JICIIUPOBAHUS

JleMOHCTpUpYET YBEpEHHbIC 3HAHUS
METO/IOB MOJICIIMPOBAHUS,

MIPUHLIMIIBI IOCTPOCHUS MOJICIIEH,
OCHOBHBIX METOJIOB MaTeMaTHUYECKOT'0
MOJICIMPOBAHUS CIIOKHBIX JUHAMHUYECKUX
00BEKTOB; MPUHIIUITBI UMUTAIITHOHHOTO
MOJICIMPOBAHUS TETIEKOMMYHUKAITMOHHBIX
YCTPOMCTB U CUCTEM;

(hopMann30BaHHOE OMKCAHKE TIPOIECCOB,
MPOTEKAIOIINX B
TEJIEKOMMYHUKAIIMOHHBIX CHCTEMaX;
OCHOBHBIE€ METO/IbI OTTUCAHUS CITyYalHbIX
MIPOLIECCOB U MOTOKOB, METO/IbI
MOJICIMPOBAHUS CITyYalHBIX MPOIECCOB,
ITOTOKOB M BEJIMYHH;

MaKEThl MPUKIIATHBIX TPOTpaMM
MOJEJIMPOBAHUS MPOIECCOB,
MPOTEKAIOIINX B
TEJIEKOMMYHUKAIIMOHHBIX CHCTEMaxX

YMeeT cucreMaTu3upoBaTh HHHOPMAIIHUIO
00 00BEKTaxX, CHCTEMAax WJIU MPOoIeccax;
OCYIIECTBIISTH BEIOOp HAMITYYUILIETO
METOJa MAaTEMATHUECKOT'O OITMCAHUS;
BBITIONTHSTH OLIEHKY aJICKBaTHOCTHU




MOJIETIEN; OCYIIECTBIIATH ONTUMAIIbHBIN
BBIOOp MPOTPAMMHBIX CPEIICTB JUIS
MaTEMaTHYECKOT0 MOJICITUPOBAHUS
CHCTEM; HHTEPIPETUPOBATE U
aHAJM3UPOBATH PE3YJIbTATHI
MOJICIMPOBAHUS

YBepeHHOE BilaJIcCHUE HaBBIKAMU
UCCJIEJIOBAaHMSI MAaTEMaTUUYECKUX MOJIesei
TCXHHUYCCKHUX CUCTEM, UCIIOJIb30BaHUA
TUTOBBIX aNIMapaTHBIX U IPOrPAMMHBIX
CPEJCTB MOJEIMPOBAHUS CUCTEM;
IPUMEHEHHUS COBPEMEHHBIX
MH(POPMAIMOHHBIX TEXHOJIOTUN TPU
UCCJIEJIOBAaHUH TEIEKOMMYHHUKAIIMOHHBIX
CUCTEM

OIIK-4.3 3naet
dbopManr3oBaHHOE
OIKCaHUe MPOIECCOB,
MPOTEKAIOIINX B
TEJIEeKOMMYHUKAIIMOHHBIX
cCHCTeMax;

OCHOBHBIE METO/IbI
ONMCAaHMS CIIy4aHbIX
MIPOLIECCOB U MOTOKOB,
METOBI MOACTHUPOBAHUS
CIIy4aiiHbIX MTPOLIECCOB,
MIOTOKOB U BEJINYHH;
MAaKeThl MPUKIIAIHBIX
porpamMm
MO/JICIMPOBAHUS
MIPOIIECCOB,
MPOTEKAIOIINX B
TEJIEKOMMYHHUKAI[HOHHBIX
CHCTEeMax

Bnaneer naBbikamu
UCCIIEIOBaHUS
MaTeMaTHYECKUX MOJIeNen
TEXHUYECKHX CHCTEM;
UCIOJIb30BaHUS TUIIOBBIX
anmapaTHbIX U
MPOrPaMMHBIX CPEICTB
MOJIETUPOBAHUS CUCTEM;
MIPUMEHEHUS COBPEMEHHBIX
MH(POPMAIMOHHBIX
TEXHOJIOTHI TIPU
HCCIIEIOBAaHUU
TEJIEeKOMMYHUKAIIMOHHBIX
CUCTEM

JIeMOHCTpHUPYET YBEPEHHOE 3HAHUE
METO/IMKH MTOUCKAa HAYYHOU WH(pOpMAINu
IIPUHLUIIBI [IOCTPOCHMS JIOKAJIBHBIX U
IJ100aJIbHBIX KOMIIBIOTEPHBIX CETEH,
OCHOBBI VIHTEpHET-TEXHOIOT U

YMeer Ucnonb30BaTh HAyYHYIO
MH(OPMALIMIO B CBOCH MPEIMETHON
00J1acTu eI TeTbHOCTH

YBEpEeHHO BIIAJICET KOMITBIOTEPHBIMHU
TEXHOJIOTUH [T 00pabOTKH HAYIHBIX
PE3yNbTaTOB MCCIIEOBAHNUSA, TOTOB K
CMEHE TEXHOJIOTHH B coeit
pohecCHOHANTBLHOM NesTeNbHOCTH

IIkana oneHNBaHHUA.

IK3aMeH

5-0aqibHaf MIKaJIa

Kputepuu onenkn

KOTIHUYIHO»

Ha sx3ameHallmOHHBIE BOIIPOCHI JaHLI MTOJHBIC apTYMCHTUPOBAHHBIC

OTBETHI. Crynent JIEMOHCTPUPYET c(hOpMUPOBAHHOCTH
JUCHMIUIMHAPHBIX ~ KOMIIETEHIIMA  Ha  WTOTOBOM  YpPOBHE,
OOHapyXHMBaeT BCECTOPOHHEE, CHCTEMaTH4YecKoe U TIyOokoe

3HaHWe y4eOHOro marepuajga MO OCHOBHBIM T€MaM TUCLMILIMHBI.
CTryneHT yCBOWJI OCHOBHYK JIMTEpaTypy M  3HaKOM C
JOTIOJIHUTEIILHON JIUTEPAaTypOl, PEKOMEHIOBAHHOW IPOrpaMMoi,
CBOOOJHO OIEpUpPYEeT MPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMH,
IIPUMEHSIET UX IPU BBIITOJIHEHUH 3aJaHUMN.

«XOpOIIOY»

Ha 9K3aMCHAIITMOHHBIC BOIPOCHI AAaHBI IMMOJIHBIC apr'yMCHTHUPOBAHHBLIC




OTBETBl, HO €  3aMeyaHussMu  npenojasarens.  CTyaeHT
JEMOHCTPUPYET c(hOpMHUPOBAHHOCTH JUCLUIUTMHAPHBIX
KOMIIETEHIIMII Ha CPEIHEM YPOBHE: OCHOBHBIE 3HAHMS, YMEHHS
OCBOEHBI, HO JIOMYCKAIOTCS HE3HAYUTEIbHBIC OMIMOKH, HETOYHOCTH,
3aTPYJHEHUS IPU OTBETE Ha IIOCTABJICHHBIE BOIPOCHI, 10 TEMaM
JUCHUILITUHBL. JlonyieHbl OmOKY MpU PeIIeHUH 3a/1a4

Ha »k3ameHalnMoHHble BOMPOCHI JIaHBl OTBETHI CO  cllaboi
aprymMeHTaluen, MpenojiaBaresib 3alall MHOXXECTBO HABOJISAIIUX
BOIIPOCOB. Crynent JEMOHCTPHUPYET c(hOpMUPOBAHHOCTh
TUCIUIUIMHAPHBIX KOMIIETCHIIMH Ha 0a30BOM YpOBHE: B XOJe
«YAOBIIETBOPUTEIBHO» | BBIMOJHEHUS MPAKTUUECKUX 3aJlaHUM, pelIeHHs 3a7a4 JOMYyCKalTCs
3HAYUTENbHBIC OIIMOKU, TMPOSIBISETCS OTCYTCTBUE OTACIBHBIX
3HAHUW, 10 HEKOTOPBIM IUCHUIUIMHAPHBIM pa3fenaM, CTYACHT
WCIIBITBIBACT 3HAYUTENIbHBIC 3aTPyJHEHUS IMPU  ONEPUPOBAHUU
3HAHUSMH U IO OCHOBHBIM TEMaM

CryneHT AeMOHCTpPHpPYeT C(OPMUPOBAHHOCTh JUCIMILTMHAPHBIX
KOMIIETCHIIM{ HAa YpPOBHE HWXKE IIOPOTOBOTO, MPOSIBISETCS
HEJIOCTaTOYHOCTh 3HAHWW. JIMCIMIIMHADHBIE KOMIIETCHIIMM HE
copmupoBansl. [IposiBisieTcss MONHOE WM TPAKTUYECKU ITOJTHOE
OTCYTCTBHE 3HAHUN 1O TeMaM AMCUUIUIMHBI, OTCYTCTBYIOT HABBIKH
pelIeHus 3a1a4.

«HEYHOBJICTBOPUTCIIBHO»

3. MeToauuecKkue MaTepHuaJbl, ONPEACIAIOIINE ITPOUHECAYPHI OCHUBAHUSA 110 TUCHUIIJIUHE

3.1. B xoae peaau3auuMu IMCUMIVIMHBI HCHOJb3YHOTCH cieaywume (GopMbl U MeTOAbI
TeKYIIero KOHTPOJIA

Tema u/mau paznen DopMbI/METObI TEKYIIETO
KOHTPOJISI YCIIeBAeMOCTH
OIIK-4 — Croocoben pa3palbaTeiBaTh M MNPUMEHATh CHEIHATU3UPOBAHHOE IPOTPAMMHO-

MareMaThuyeckoe OOecTeueHre Il TPOBEACHUS UCCICNOBAHMM W pEHICHUs MPOEKTHO-
KOHCTPYKTOPCKUX M HAYYHO-HUCCIIEAOBATEIbCKUX 3a0a4

Tema 2 MeTonosiornueckue OCHOBBI MOJICIUPOBAHUS IK3aMeH

Tema 3 MogaenupoBaHue Ciy4aiiHbIX BEIMYHH, IPOLECCOB U [IpakTHYeckoe 3aHATHE

IIOTOKOB 9K3aMeH

Tema 4 Mojaenu cucTeM CBSI3H [pakTHYeCKOE 3aHSATHE
9K3aMeH

Tema 5 CoBpemeHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTHH B 33/1a4aX | [IpakTuueckoe 3aHsTHE

pa3pabOTKH, MOAEITUPOBAHNS KaHAJIOB CBSI3U 9K3aMeH

3.2. TunoBble MaTepHaJIbl TEKYLEro KOHTPOJIS yCIIeBAeMOCTH 00y4aroLIuxcst

OIIK-4 — Cnocoben pa3padaTbiBaTh M NPUMEHATHh CHENUATU3MPOBAHHOE TPOrpaMMHO-

MaTeMaTHdeckoe oOecreuyeHue IJIs NMPpOBECACHUSA HCCJIEeOBAHUM M peuicHusl IIPOCKTHO-
KOHCTPYKTOPCKHUX H HAYYHO-HCCJIECI0BATCJIbLCKHUX 3aaav HpnMep 3aJaHUA M MOPSAI0K

BBINMOJTHCHHUSA MPAKTUYECCKOI0 3aHATUH

IIprmep NpakTUUECKOT o 3aHATUS HA TEMY. «BBIUMCINTENbHBIN SKCIIEPUMEHT. Pa3HOCTHBIE CXEMBI
YucneHHoe pelieHne 0ObIKHOBEHHBIX AU(depeHInaTbHbIX YPAaBHEHUI»



1 KpaTkue TeopeTuueckue CBEIEHUS

Pemuts nuddepennmansioe ypaBHenue y=f(X,y) YHMCIEHHBIM METOJOM - 3TO 3HAYUT JUISI
3aJJaHHOM TOCIIE0BATCILHOCTH apryMEHTOB Xo, X1..., Xn M YHCIIA Yo,HE ONpenesss (QYHKIIUIO
y=F(X), HaiiTu Takue 3HAYCHHS Y1, Y2,..., Yn, 4TO yi=F(X;) (I=1,2,..., n)u F(Xo)=Yo.

Takum 00pa3oM, YUCIIEHHBIC METOIbI IO3BOJISIOT BMECTO HaxoxaeHus GyHkoun Y=F(X)
MOJYYUTh TAOJUIly 3HAUCHHH 3TOW (YHKIMHU I 3aJaHHOM IOCIIEA0BATCILHOCTH  apryMEHTOB.
Bennunna h=xy-Xk.1 Ha3bIBACTCS IIArOM HHTETPUPOBAHHUSL.

2 Meton Diinepa

JIIss  YUCIEHHOTO peIIeHUsT OOBIKHOBEHHBIX AW(PQPEpEeHIUATbHBIX ypaBHEHUH  YacTo
MPUMEHSIOT MeTo1 Diliiepa. MeTro Diijiepa OTHOCUTBCS K YMCICHHBIM METO/IaM, JAIOUIMM pELICHUE
B BHJC TaONHIBl TPHOIMKEHHBIX 3HAUYCHUH MCKOMOW (pyHKIMU y(X). OH SBISETCS CPaBHUTEIHHO
IrpyOBIM ¥ MPUMEHSICTCSI B OCHOBHOM ISl OPUEHTHPOBOYHBIX pacdeToB. OQHAKO HJIeH, IMOJI0KESHHBIE
B OCHOBY Me€TOJia Dijiepa, SIBISIOTCA UCXOAHBIMU ISl psijia APYTHUX METOOB.

Meton Diinepa st OOBIKHOBEHHBIX AU(PEpEeHIUANbHBIX YPAaBHEHUN HCIONB3YETCS  JUIS
pelieHuii MHOTUX 3aJlad €CTECTBO3HAHUS B KadyecTBE MaTeMaThyeckou mozenu. Hampumep, 3amaun
ANEKTPOJAMHAMUKH CUCTEMBI B3aUMOJICHCTBYIOIIUX Tell (B MOJENNM MaTepUalbHBIX TOYEK), 3a7a4u
XMMHYECKON KUHETUKH, DIEKTPUUECKUX LEEH.

PaccMoTpuM mpuMeHeHHe MeToa Diisiepa aist penienus ypaBaenuss dy/dX=X ¢ HaYaabHBIM
ycnosuem Y(0)=0.

Pemenue:

1. Onpenemum dynxuuio f (X, Y) =X
2.3anaauM KoHup! oTpeska X0 =0 Xe:=
3. Buibepem mar 1= 0.15

4. Yucno pa3z0oueHus oTpes3ka

5. BBenem paHKUpPOBaHHYIO IEPEMEHHYIO k:=0.n

6. Texymas Touxa xk k= X0+ kHh

7. Haxozum pemenne o popmyne Y0 = 0 Ykt = Yk+ h-x
8. IToctpoum rpadux

Ye+1 10 —




3aganue 1.

. d u
1. Pemuth MeToiOM Diiniepa ypaBHEHHUE MEPBOTO Mmopsaka — U + —=0, rae t — HeKoTopas
T

nmocTostHHAas, HayasbHOe ycimoBue u(0)=1. MccnenoBarh yCTOMYUBOCTD PEIICHUS.
3 UtepanlnOHHBIN METO.T

[Tpu Wcnonb30BaHUM METOJa KOHEYHBIX PA3HOCTEHW MBI IMOJIydaeM CHCTEMY alreOpandyecKux
YpaBHEHHH, Ui PElIeHHs KOTOPBIX MOXKHO MCIIONB30BaTh MeTon uTepanmii. B cpeme Mathcad
UMeeTcs Mpolleiypa Ui UCIIOJIb30BaHUS METO/Ia UTEPALUi MPU PEIICHUU CUCTEMbl allreOpanvecKux
YpPaBHEHUU.

PaccmoTpum mpumep peanuzanuu Mertona urepauuu B makere Mathcad. Jlns pemenus
CUCTEMbI YPaBHEHU BBIIIOJIHUTE CIAEAYIOLIEE:

1. 3anaiiTe HauanbHBIC TPUOIMIKEHUS ISl BCEX HEU3BECTHBIX.
2. Haneuaraiite xitoueBoe cioBo Given.
3. BBenuTe ypaBHEHHs 1 HEpaBEHCTBA B IIOOOM MOpsiAKe HIKe ciioBa Given.
Ucnonsayiite [Ctrl]= mist BBOsIa 3HaKa paBEeHCTBA.
4. Beenure BekTop, koTopomy (ynkuus Find(yl,y2,y3,y4) Bo3BpallaeT HaiiIECHHOE pEIICHHUE.
IIpumep: cucrema ypaBHEHUI
XN2+y"2=6

X+y=2
3aganme 2
Pemmmts muddepennmansroe ypaBaenue y"=2x+3y npu ycnosusax y(0)=0, y(1)=1 wu mare h=0.2.
Pexomennanus:
1. Beectu ceTky
2. 3anucarh ypaBHEHHUE B Pa3HOCTHOU hopme
3. Ucnonb3yst ¢popMy pa3HOCTHOTO YpPaBHEHUS W I'PaHUYHBIC YCIIOBHS, BBITUCATH CHCTEMY YETHIpEX
JTUHEHHBIX YPaBHEHU C YETHIPbMS HEU3BECTHBIMU
4. IlpuMeHUTHh UTEPAIMOHHBIN MeTo 1 TakeTa Mathcad

3.3. TunoBble MaTepHaJIbI VISl IPOBeeHUS MPOMEKYTOYHOM ATTeCTALMH 00y4YaI0LIUXCs

IlepeyeHb BONMPOCOB JIsi MOATOTOBKH K 3K3aMeHY MO AucHUIIMHe «OCHOBbI HAyYHBIX
HccJaeI0BaHNI»

1. TlpuHIMIBI UMUTALIMOHHOTO MOJIETUPOBAHUS TEJIEKOMMYHUKAIIMOHHBIX YCTPOUCTB U
CHUCTEM.

2. 3HaYeHHE MAaTEeMaTHYECKOT'O MOJICITMPOBAHMS B ITPU IPOSKTHPOBAHUHT

TEJIEKOMMYHHUKALMOHHBIX YCTPOUCTB..

Knaccudukanust monenei.

®opMaIN30BaHHOE ONUCAHUE NPOLIECCOB, MPOTEKAIOIINX B TEJIEKOMMYHHUKAIIMOHHBIX

CUCTEMaX.

CXeMOTEXHNYECKOE MOJIETTUPOBAHUE.

OcCHOBHBIE METO/Ibl OTIMCAHUS CITYYalHBIX MTPOLIECCOB U MMOTOKOB.

OcCHOBHBIE 3aKOHBI PacpPEEIICHUs CIIy4aliHbIX BETUYHH:

MeTo b1 MOIETUPOBAHUS CIIy4alHBIX MTPOLIECCOB, TOTOKOB U BEJIMYHUH.

OneHka norpemHocTeld MOIEIMPOBaHUSL.

10 BriBo sMnuprdeckux GopMyiI.

11. Craructuueckoe MOJIEIUPOBAHUS TEIEKOMMYHUKALMOHHBIX CUCTEM.

12. AnmpoxcuMarnysi ¥ KpUTEpPHH OIIEHKU €€ KayecTBa.
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13. TlakeThl MPUKIAAHBIX IPOTPAMM MOJICTUPOBAHUS IPOIECCOB, TPOTEKAONIUX B
TEJIEeKOMMYHUKAMOHHBIX CHCTEMaX

14. BpruucnuTenbHBIN SKCIEPUMEHT

15. Matemaruueckoe MojienupoBanue. TeXHUKa BHIYUCIUTEIBHOTO SKCIIEPUMEHTA

16. IIpumeHeHHSI COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTHI MPU HCCIETOBAHUN
TEJIEeKOMMYHUKALMOHHBIX YCTPOICTB U CUCTEM

17. Ucnonb3oBanue HHGOPMAITMOHHBIX TEXHOJIOTHI MPU 00pabOTKE U aHATH3E PE3yIbTaTOB
HUCCIIEIOBAHUMN.

18. XapakTepucTUKa U COJEp:KaHUE ITAOB MOJICTHPOBAHUS.

19. Metona MaTeMaTH4ecKOro ONMUCcaHus TEXHUYECKUX 00BEKTOB U MPOLIECCOB.

20. ITnanupoBaHHE HKCIIEPUMEHTAIBHBIX HCCIETOBAHUH.

21. Onenky aeKBaTHOCTH MOJCIICH.

22. TIporpaMMHBIX CPEJICTB JUISI MATEMATHIECKOTO MOICTHPOBAHUS CHCTEM.

23. NHrepnperaius 1 aHaJIu3 pe3yabTaTbl MOJEIUPOBAHUS.

24. CucremarusupoBaTh HH(pOpMAIHIO 00 00BEKTaxX, CUCTEMAaX WJIH MPOIeccax U BEIOOP
MOJIEJIEN.

25. HccnenoBanusi MAaTEMAaTHYECKUX MOJICIICH TEXHUIECKHX CHCTEM.

26. TumnoBsle anmapaTHble U TPOrPAMMHBIE CPEJICTB MOICTUPOBAHUS CUCTEM.

27. Kiaccudukanusi MoaeINeil 1 METOI0OB MOJICITHPOBAHUS

28. OCHOBHBIX METOJIOB MAaTEMaTUUYECKOT'O MOJICTUPOBAHUS CIOKHBIX THHAMUYECKIX
00BEKTOB.

HpHMep ouiera AJIsL YCTHOTO 3K3aMCHaA.

d)ezlepaanoe arC¢HTCTBO CBA3HU

VYpanbckuii TEXHUIECKUI Ox3amenannoHHblii owier | YTBEPX/IAIO:

WHCTUTYT CBSI3U U HHPOPMATUKH No 1 3aB. kadenpoit BMD

(dmman) ®I'BOY BO

"Cubnpexnit rocynapeTBeH bl [0 TUCHUITIAHE «_04 » cents6psa 2023 r.
YHHUBEPCUTET TEICKOMMYHUKAIAH «MATeMATHIECKOE
1 MHOPMATHKH MO/IeJINPOBaHHE
B r. ExarepunOypre TeJEKOMMYHHKAIMOHHBIX
(YpTHUCH Cubl'YTH) YCTPOWCTB M cHCTEM»

11.04.02 InpoxoMMyHHKaIIMOHHBIE TEXHOJIOTUU M CUCTEMBI CBSI3H,
HarnpaBieHHOCTh (1poduiib) — CeTH CBS3M U CHCTEMBl KOMMYTallMU Y pOBEeHb Marucrparypa
dakynerer UMY Kype 2 cemectp 3

1. MartemMaTudeckoe MOACIINPOBAHUC TCXHUUCCKHUX CUCTEM, €TO CYIIHOCTD.
2. HpI/IHI_[I/IH HMHUTAITUOHHOT'O MOJACIIMPOBAHUS. TCIICKOMMYHHUKAIIUNOHHBIX YCTpOﬁCTB

Iloamuce npenoaaBaTersd

BaHK KOHTPOJIBHBIX BOIMPOCOB, 3aJaHUl M HWHBIX MAaTEPHAIOB, HCIOJIB3YEMBIX B MPOIECCe
MPOIIEAYP TEKYIIErOo KOHTPOJS M MPOMEKYTOUYHOM aTTeCTallMM HAXOJUTCSA B YYEOHO-METOIUYECKOM
KOMITIEKCE JTUCHIUIUIMHBI H/WIM TPEACTABICH B DICKTPOHHOH HH(POPMAIMOHHO-00pa30BaTeIbHOM
cpene mo URI:http://www.aup.uisi.ru.

3.4. MeTtoanuyeckue MaTepuajibl NMPOBEJAEHHS] TEKYIIEero KOHTPOJS W MPOMEXKYTOYHOI
arrecTauvu 00y4arommXxcs
HepequL MCTOAUYCCKUX MATCPHAIIOB [JIA TIOATOTOBKM K TCEKYHIEMY KOHTPOJKO U
MIPOMEXKYTOUHOM aTTECTaIlUU:
[IpakTrueckue 3aHATHS

3aaHus Ha BHIIOJHEHHE MPAKTHUYECKUX padOT MpeACTaBIEHbl B 3JIEKTPOHHO-UHPOPMAIIIOHHOM



obpasoBatenbHOU cpeze u noctymnubl o URL — (http://aup.uisi.ru/3584235/)

CamocrosTenbHast paboTa 1Mo AUCIUTUIHHE.

3agaHusl HaA  BBINOJIHCHHE CAaMOCTOSTEIBHOM pPabOTBl  IMPEACTaBICHB B  DJIEKTPOHHO-
nHbOPMAIIMOHHOM 00pa3oBarebHOM cpeae u goctymabl mo URL — (http://aup.uisi.ru/3584235/)



