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1. IlepeyeHb KOMNETEHIIUI U HHAUKATOPOB UX JOCTHUKEHUS

[Tponiecc n3yyeHHUIMCIMILIMHBI HallpaBJieH Ha GOPMHUPOBAHUE CIASAYIOIINUX KOMIETSHLMI:

KOI[ 1 HAMMCHOBAHUC

[IpenmecTByromue ramnsl

Kon n HaumMeHoBaHue WH/IMKAaTOpa
Oran (c ykazanuem
KOMIIETEHIINH JOCTUKEHUS
. JTUCUUTUIAH/TIPAKTHK)
KOMIIETEHITHH
WJI-10onx-4 30aeT
OCHOBHBIE METO/IbI
00paboTKu
HKCHEPUMEHTATBHBIX
JAHHBIX C TOMOLIBIO
COBPEMEHHOTO
CHEIHATM3UPOBAHHOTO 1
IPOrpaMMHO-
MaTeMaTH4eCKOro
oOecrnieueHus npu
pElIeHUH HAy4YHO-
HCCIIEI0BATEICKUX
3a1a4
N/I-20mnk-4 YMeer
HCIIOJIb30BaTh
COBPEMEHHOE Oran 1
OIIK-4 — Cniocoben p
CIIELIMAIIM3UPOBAHHOE b1.0.02 Teopus
pa3pabarbiBaTh U
POrpaMMHO- TOCTPOCHHS
MIPUMEHSITh
MaTeMaTH4eCKoe MH(OKOMMYHHUKAIIMOHHBIX
CTIEIUATM3UPOBAHHOE o
oOecniedyeHue AJs ceTel M CUCTEM
MPOrpaMMHO- 2
peuieHus 3ana4y b1.B.05 Teopus
MaTeMaTHIeCKOe .
npuema, o0paboTKu U 3JEKTPOMarHUTHOM
obecrieyeHue ais
nepenayu “HGopMaIuu COBMECTHUMOCTH
MIPOBEICHUS
. Y TIPOBEJICHHSI PanuodIEKTPOHHBIX
UCCIIEeTIOBaHU 1 .
UCCIIeIOBAaHH B CpPEZCTB U CUCTEM
pelIeHIH MTPOEKTHO-
oOnactu
KOHCTPYKTOPCKUX U .
MH()OKOMMYHHUKAIIHHA
Hay4YHO-
HCCIIEeIOBATENECKUX Jran |
b1.0.02 Teopus
3a1a4y
TIOCTPOCHHS
MH(HOKOMMYHHUKAIIMOHHBIX
WJI-3 onk-4 Bnageer b 9 Y Tt
MeToxaMH ceTel M CUCTEM
b1.B.05 Teopus
KOMIIBIOTEPHOTO .
AJIEKTPOMArHUTHON
MOJICTTUPOBAHUS U
COBMECTHUMOCTH
00paboTku
PanuodIEKTPOHHBIX
uHpOpMaINU C 3
CPEZICTB U CHUCTEM
MTOMOTIIBIO
CMEeLUATU3UPOBAHHOTO
1| oli aMMH(F ran 2
porp B1.B.01 Vrpaenenue
MaTeMaTHYeCKOro
MPOEKTaMU U TEXHUYECKas
o0ecrnieueHus

IKCIUTyaTaIUs
TEJIEeKOMMYHHUKAIIMOHHBIX
CUCTEM

b2.0.01(Y) YVueOHas




MPAKTUKa HAYYHO-
uccaeaoBarenbekas pabora
(moy4yeHue nepBUYHbIX
HaBBIKOB Hay4YHO-
HCCIIeI0BATEIbCKOM
paboThI)

dopma NpOMEKYTOYHON aTTECTALUHU 110 JUCIUILUIMHE — DK3aMEH

2. [loka3aTesin, KpUTEPUM U MIKAJIbI OLEHUBAHUS KOMIIeTEHIM A

2.1 [Tokazarenem oleHMBaHHS KOMIIETEHIMI Ha 3Tane X (GOPMUPOBAHUS MPU H3YyUYECHUU
JTUCHUTITUHBI SIBJISIETCS. YPOBEHb UX OCBOCHHS.

HNuaukaTop ocBoeHust
KOMIIETCHIIHH

IToka3aTejb OLIEHUBAHUSA

KpuTepuii onennBanus

W/I-1omnk-4 3Haer
OCHOBHBIE METO/IbI
o0paboTku
IKCIIEPUMEHTATbHBIX
JAHHBIX C TOMOIIIBIO
COBPEMEHHOTO
CIICIHATU3UPOBAHHOTO
IPOrPaMMHO-
MaTeMaTHYECKOTO
obecrieueHus pH
peIICHUH HAYYHO-
HCCIIEI0BATEIbCKUX
3a7a4

3HaTbh OCHOBBI TEOPUH
MOJIETIUPOBaHUs,
KJIACCU(PUKALIMIO MOJIeTICH 1
METOJI0B MOJEIINPOBAHMSI;
MIPUHLIMIIBI TOCTPOEHUS
MOJIEJIEM, OCHOBHBIX
METOJI0B MaTEMaTUYECKOTO
MOJIETIMPOBAHUS CIIOKHBIX
JTMHAMUYECKUX OOBEKTOB;
IIPUHLIMIIBI MMUTaLlHOHHOIO
MOJECIIMPOBAHUS
TEJIEKOMMYHUKALIMOHHBIX
YCTPOWCTB U CUCTEM;
(dopManu30BaHHOE OMHMCAHUE
MIPOLIECCOB, MPOTEKAIOIINX B
TEJIEKOMMYHUKALIMOHHBIX
CUCTEMAX;

OCHOBHBIE METO/IbI OITMCaHUS
CIIy4alHBIX ITPOLIECCOB U
IIOTOKOB, METOBI
MOJEIIMPOBAHUS CIIyYalHbIX
IIPOLIECCOB, IIOTOKOB U
BEJIMYNH;

MAKEThI IPUKJIAJHbIX
MIPOrpaMM MOJIETUPOBAHUS
IIPOLIECCOB, MPOTEKAIOIINX B
TEJIEKOMMYHUKALMOHHBIX
CUCTEMaxX

JleMOHCTpUpYET YBEpEHHbBIC 3HAHUS
METOJ/I0B MOJICITMPOBAHHSI,;

MIPUHLIMIIBI TOCTPOCHUS MOJICIIEH,
OCHOBHBIX METOJIOB MaTEMAaTHYECKOIO
MOJICJTMPOBAHUS CIOKHBIX TMHAMUYECKUX
00BEKTOB; IPUHIIUITBI UMUTAIIHOHHOTO
MOJICJTMPOBAHUS TEIEKOMMYHUKAIIMOHHBIX
YCTPOMCTB U CUCTEM;

(hopMaIM30BaHHOE OMKMCAHUE TIPOIECCOB,
MPOTEKAIOIIUX B
TEJICKOMMYHHUKAIITMOHHBIX CUCTEMaX;
OCHOBHBIE METO/IbI OMTUCAHUS CITyYalHBIX
MPOIIECCOB U MOTOKOB, METOIbI
MOJIEJIMPOBAHUS CIyYalHBIX MPOLECCOB,
MOTOKOB W BEINYNH;

NaKeThl MPUKIATHBIX TPOrPAMM
MOJICIMPOBAHUS TPOIIECCOB,
MPOTEKAIOIIUX B TEJIEKOMMYHHKAIIMOHHBIX
cHCTEMAX

YMeeT cucreMaTu3upoBaTh HH(PpOpMALIHIO
00 00BeKTax, CUCTEMaX WM MPolleccax;
OCYIIECTBIISATH BBIOOP HAWITYYIIIETO
METO/Ia MaTEMAaTHYECKOTO OIMMCAHUS;
BBIMOJIHATH OIEHKY aJ[eKBAaTHOCTH
MOJIeJIeH; OCYIIECTBISATh ONTHMAJIbHBIH
BBIOOp MPOTPAMMHBIX CPEJICTB IS
MaTeMaTHYECKOTO MOJICITMPOBAHUS
CHCTEM; HHTEPIPETHPOBATH U
aHAJIM3UPOBATh PE3YJIbTATHI
MO/ICITUPOBAHUS

YBepeHHOEe BlaJIcHHE HaBbIKaMU
HCCIeA0BaHUSI MATEMAaTUUECKUX MOJENen
TEXHHUYCCKUX CUCTEM, UCITIOJIL30BaHUA
TUIIOBBIX AMMAapPATHBIX U IPOTPAMMHBIX
CPEJCTB MOJIECITMPOBAHUS CUCTEM;




MIPUMEHEHHUSI COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHI pU
HCCIE0BAaHUU TEICKOMMYHHUKAIIMOHHBIX
CUCTEM

N/I-20mnk-4 YMeer
UCIIOJIb30BATh
COBPEMEHHOE
CTICIIUATM3UPOBAHHOC
IPOrpaMMHO-
MaTeMaTHYECKOe
obecrieyeHue ais
peleHws 3a/1a4 IpreMa,
00paboTKHU U mepenadn
nHpopManuu u
MIPOBEACHUS
UCCIIEIOBaHMIA B 00JIACTH
MH(POKOMMYHUKAUH

YMeTb CHCTEMAaTU3UPOBATh
nHpopManuo 00 00BEKTax,
crcTeMax WM Mpoleccax;
OCYIIECTBIISITH BHIOOD
HAWITy4IIero MeTo/1a
MaTeMaTH4eCKOro
OTIMCAHUS;

BBITIOJTHSATH OLEHKY
aJICKBaTHOCTH MOJICTICH;
OCYIIECTBIISITh
ONTUMAJILHBINA BEIOOD
MIPOrPaMMHBIX CPEICTB IS
MaTeMaTHIeCKOTO
MOJIETUPOBAHUS CUCTEM;
WHTEPIPETHPOBATH
aHAJIM3UPOBATH PE3YNIbTATHI
MOJICTTUPOBAHUS

JleMOHCTpUpYET YBEepEeHHbIC 3HAHUS
METOJ/IOB MOJICITMPOBAHHSI;

MPUHLIUIIBI TOCTPOCHUS MOJENEMH,
OCHOBHEBIX METOJIOB MaTEMAaTHYECKOIO
MOJICJIMPOBAHUS CIIOKHBIX TUHAMUYECKUX
00BEKTOB; IPUHIIUITBI UMUTAIIHOHHOTO
MOJICJIMPOBAHUS TEIEKOMMYHHUKAITMOHHBIX
YCTPOWCTB U CUCTEM;

(hopMann30BaHHOE OMKCAHNE TIPOIECCOB,
MPOTEKAIOIIUX B
TEJICKOMMYHHUKAIITMOHHBIX CUCTEMaX;
OCHOBHBIE METO/IbI OMTUCAHUS CITyYalHBIX
MIPOIIECCOB U IMOTOKOB, METOIbI
MOJICTTUPOBAHUS CITy4alHBIX MPOIIECCOB,
IMOTOKOB U BEJIMYNH;

MaKeThl IPUKJIATHBIX TPOTrPAMM
MO/ICJIMPOBAHUS ITPOIIECCOB,
MPOTEKAIOIIUX B TEJICKOMMYHUKAIIMOHHBIX
CHCTEMAX

YMeeT cucreMaTu3upoBaTh HH(POPMAITHIO
00 00BEKTax, CHCTEMaxX WJIU MPOoIeccax;
OCYIIECTBIISATH BHIOOP HAUITYUIIIETO
METOJa MaTeMaTUUYECKOTO OIMMCAHMSI;
BBINOJIHSTH OLIEHKY aJICKBATHOCTH
MOZENEN; OCYIIECTBIATh ONTUMAJIBHBIN
BBIOOp MTPOTPaAMMHBIX CPEACTB AJIS
MaTeMaTU4YECKOr0 MOJAEITUPOBAHHUS
CHUCTEM; UHTEPIIPETUPOBATH U
AQHAJIM3UPOBATH PE3YJIbTATHI
MOJEIUPOBAHUS

YBepeHHOE Bl1a/IcHNE HAaBBIKAMU
HCCIIEIOBaHUsI MATEMaTUYECKUX MOJIETIei
TEXHUUYECKUX CHUCTEM; UCIIOJIb30BaHUs
THUIOBBIX alapaTHBIX U MPOTPAMMHBIX
CPEICTB MOJEIMPOBAHUS CUCTEM;
MIPUMEHEHUS COBPEMEHHBIX
MH(POPMAIMOHHBIX TEXHOJIOTUN TPU
HCCIIEIOBaHUH TE€JIEKOMMYHUKAIIMOHHBIX
CUCTEM

WJI-3 onx-4 Bmageer
METOIaMH
KOMITBIOTEPHOTO
MOJICTTUPOBAHHS U
00paboTkK HHPOPMALIUU
C MTOMOII[bFO
CIIEIMATM3UPOBAHHOTO

Buiianeer HaBbIKaMu
HCCIEeN0BaHUs
MaTeMaTHUYECKUX MOJENEH
TEXHUYECKUX CUCTEM;
HCIIOJIb30BAaHUS TUIIOBBIX
anmapaTHbIX U
IIPOTPaMMHBIX CPEACTB

JleMOHCTpUpYET YBEPEHHOE 3HAHHUE
METOJMKH IMOMCKA HAyYHOW HH(POPMAITHHI
MIPUHIIUIIBI TOCTPOCHUS JIOKAJIBHbBIX U
I00ATBHBIX KOMITBIOTEPHBIX CETEH,
OCHOBBI THTEpHET-TEXHOJIOT UM

YMeer ucronb30BaTh HAYUHYHO




MPOrpaMMHO- MOJICJIMPOBAHUS CUCTEM; MH(OPMAIIHIO B CBOSH MPEeIMETHON

MaTeMaTHYECKOTO MPUMEHEHUS] COBPEMEHHBIX 00/1aCTH NEeATEIHbHOCTH

obecrieyeHus MH(POPMAIIMOHHBIX
TEXHOJIOTUI TIPU YBepeHHO BIaJeeT KOMIIBIOTEPHBIMU
HCCIICAOBAHUN TEXHOJIOTHH JIJIsl 00paOOTKH HAy9IHBIX
TEJIEKOMMYHHUKAIIMOHHBIX pe3yJIbTaTOB UCCIIEIOBAHMS, TOTOB K
CUCTEM CMEHE TEXHOJIOTHM B CBOCH

npodeCCHOHAIBHON JEATEIHhHOCTH

[IIxaja oneHuBaHMS.

IK3aMeH
5-0ayuIbHas IKaJIa Kpurepuu oueHku
Ha »k3aMeHannoOHHbIE BOIIPOCHI JaHBI ITOJIHBIE apTYyMEHTHPOBAHHBIE
OTBETBHI. CryneHt JEMOHCTPHUPYET c(OpPMHPOBAHHOCTH

JUCUMIUIMHAPHBIX ~ KOMIICTEHIIMA  Ha  WTOTOBOM  YpOBHE,
OOHapy>KUBaeT BCECTOPOHHEE, CHCTEMaTH4YeCKoe U TIiyOoKkoe
«OTITMYHOY 3HaHHWE y4eOHOro MarepHana 1Mo OCHOBHBIM TeMaM IHMCIHILIHHBL.
CTyoeHT yCBOWJI OCHOBHYIO  JIMTEpaTypy W  3HAKOM C
JONOJTHUTENIbHOM JTUTEepaTypoil, pPEeKOMEHJOBAaHHOH IPOrpaMMOH,
CBOOOJIHO OIEpUPYET MPUOOPETEHHBIMU 3HAHUAMH, YMEHUSIMH,
IOPUMEHSET UX NP BBITIOJIHCHUH 3aJIaHHH.

Ha 9K3aMCHAlIlMOHHBIC BOIIPOCHI AAHBI IMOJHBIC apryMCHTHUPOBAHHBIC
OTBEThl, HO ¢  3ameuyaHussMu  npenopgasatens.  CTyaeHT
JIEMOHCTPUPYET c(hOpMHUPOBAHHOCTH JHACUATUITMHAPHBIX
«XOPOILIO» KOMIIETCHIIM Ha CpEJAHEM YpPOBHE: OCHOBHBIC 3HAHHS, YMEHUS
OCBOCHEBI, HO JOMYCKAarOTCA HC3HAYHUTCIbHBIC OHII/I6KI/I, HETOYHOCTH,
3aTpyAHEHUS NPU OTBETE€ HA IOCTaBJIEHHBIE BOMPOCHI, MO TeMaM
JUCHUIITUHBL. JlonylieHbl ONMOKY MPHU PEIISHUH 3a/1a4

Ha »K3ameHannoOHHBIE BOMPOCHl JTaHBI OTBETHI €O  cHaboii
apryMeHTalueil, npenojaBareiab 3aJall MHOXXECTBO HAaBOISIIUX
BOIIPOCOB. Crynest JIEMOHCTPHUPYET c(OpMHPOBAHHOCTD
JUCLUUIUIMHAPHBIX KOMIIETEHIIMA Ha 0a30BOM YpOBHE: B XOj€
«YOOBJICTBOPHUTCIBHO» BBIITOJTHCHHUA MPAKTHYCCKUX 33}13HI/II>1, pemiCHud 3aaa4 AOIYCKAIOTCA
3HAYUTENbHbIE OMIMOKU, MPOSBISAETCS OTCYTCTBHE OTAEIbHBIX
3HaHUM, 10 HEKOTOPBIM JAMCHUIUIMHAPHBIM pa3iesiaM, CTYJIEHT
HUCIBITBIBACT 3HAUWUTCIIBHBIC 3aTPyYyAHCHUA IIpU  OINCPHPOBAHUU
3HAaHUSIMH U TI0 OCHOBHBIM T€MaM

CTyneHT JeMOHCTpPHpPYET C(OPMHUPOBAHHOCTh JUCHMILIMHAPHBIX
KOMHCTGHHHﬁﬁ Ha YPOBHE HUXKE IMOporosoro, IMPOABJIACTCA
HE/JIOCTaTOYHOCTh 3HAaHMU. JMCIUMIMHApHBIE KOMIIETEHLIMU He
chopmupoBanbl. [IposBIsIETCss TOJHOE WJIM MPAKTHUYECKH TOJTHOE
OTCYTCTBUE 3HAaHMUN MO TeMaM AMCUUIUIMHBI, OTCYTCTBYIOT HABBIKH
pelIeHus 3a/1a4.

«CHEYAOBJCTBOPUTECIBHO»

3. MeToaunuyeckue MaTepuajbl, onmpeaejasomue nmpouecaypbl OHCHUBAaHUA MO JUCHUIIJINHE

3.1. B xoae peanmM3anuu IMCUMIUIMHBI HCHOJB3YIOTCH cJjeayloume (GpopMbl M MeTOAbI
TeKylero KOHTPOoJIs




Tema u/unu pasaen DopMbI/METOBI TEKYIET0
KOHTPOJIsI YCTIEBAeMOCTH

OIIK-4 — CnocobeHn pa3pabaTeiBaTh W MPUMEHATh CHEIHUATM3HPOBAHHOE IMPOTPAMMHO-
MaTeMaTH4ecKoe oOecreyeHne [Uis TPOBENEHUS HUCCIEAOBAaHMM M PEUICHUH IPOEKTHO-
KOHCTPYKTOPCKHMX M HAYYHO-MCCJIEA0BATEIbCKUX 3a/1a4

Tema 2 MeTon010ruueckrue OCHOBbI MOJICTTUPOBAHUS 9K3aMeH

Tema 3 MogenupoBaHue CydyaiiHbIX BEJIMYUH, TPOLIECCOB U [pakTHYeCKOE 3aHSTHE

IOTOKOB JK3aMEH

Tema 4 Mogenu cuctem CBsi3U [pakTHYeckoe 3aHsATHE
9K3aMEH

Tema 5 CoBpemeHHBbIE HHPOPMAIIMOHHBIC TEXHOJIOTHH B 3aj1adax | [IpakTudeckoe 3aHsATHE

pa3pabOTKH, MOJISITMPOBAHMSI KAHAJIOB CBSI3H JK3aMeH

3.2. TunoBbie MaTepuabl TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH 00y4aromuxcst

OIlIK-4 - Crnocoben pa3padarbiBaTh W NPUMEHSTH CHENMAJM3HPOBAHHOE IPOrPAMMHO-
MaTeMaTH4eckoe ofecrevyeHne [Jsi IPOBeJeHUs] HCCIeJI0BAHMIi W pelleHUs] TPOEKTHO-
KOHCTPYKTOPCKMX H HAay4HO-McciaeaoBarejJbckux 3aaay I[lpumep 3ananuss W nopsaok
BBINOJIHEHHN S MPAKTHYECKOI0 3aHATHSA

[IpuMep npakTUYECKOTO 3aHATUSA HA TEMY: « BBIUMCIUTENBHBINA SKCIIEpUMEHT. Pa3HOCTHBIE CXEMBI
YucneHHoe peleHre 00bIKHOBEHHBIX AU(epeHIInanbHbIX YPaBHEHUI»

1 KpaTKI/IC TCOPCTUYCCKHUEC CBCACHUS

Pemmite nmuddepenumansnoe ypaBHeHune y=f(X,y) YHMCIEHHBIM METOJOM - 3TO 3HAYUT JUIS
3aJJaHHOI TOCIIE0BAaTEIbHOCTH apryMEHTOB Xo, XI..., Xn M UHCJIA Yo,HE Ompenensis (QYHKLIHUIO
y=F(x), HaliTu Takue 3HAYEHUS Y1, y2,..., Yn, 4TO yi=F(xi) (iI=1,2,..., n) u F(xo)=yo.

Takum 00pa3oM, YHCIEHHbIE METOJbl IO3BOJIAIOT BMECTO HaxokJeHus ¢yHkuuun y=F(x)
MOJIyYUTh TaONMIly 3HAYeHWH ATOM (yHKUMH JUIsl 3aJaHHOM IOCJEN0BaTeIbHOCTH apryMEHTOB.
Bennunmna h=xk-Xk.1 Ha3pIBa€TCs IarOM WHTETPUPOBAHUS.

2 Meton Diinepa

Jis  4YuCIEeHHOro pelieHuss OOBIKHOBEHHBIX JAM(PQEepeHlranbHbIX YpPaBHEHUH YacTo
IIPUMEHSIOT MeTo Diinepa. Mertox Diljiepa OTHOCUTHCS K YMCIEHHBIM METOZaM, JAIOIUM PELIECHUE B
BUJE TaONMIbl MPUOIMKEHHBIX 3HAYeHUM HcKoMOW GyHKIUH y(X). OH sBiseTCd CpaBHUTEIBHO
rpyOBIM U MIPUMEHSETCS B OCHOBHOM JIJIsl OPHEHTUPOBOYHBIX pacueToB. OJTHAKO UJIEH, MTOJI0KEHHBIE B
OCHOBY M€To0/1a Diiiepa, ABISIOTCA UCXOAHBIMU TS psJia APYTUX METO/I0B.

Meton Oiepa st OOBIKHOBEHHBIX JU((EpEeHIHANBHBIX ypaBHEHUH HCHOIB3YeTCs IS
pelleHnii MHOTUX 3a/lad €CTECTBO3HAHMS B KauecTBe MaTemaTHueckoi mojnenu. Hampumep, 3amaum
NEKTPOAMHAMUKHN CHUCTEMBl B3aMMOJECHCTBYIOIIMX Tel (B MOAEIM MaTepUalbHBIX TOYEK), 3aJa4M
XUMHUYECKON KMHETHKH, JIEKTPUYECKHUX LETIEH.

PaccmoTpuM npuMmeHeHue Mmeronaa Diiepa Ui pemieHus ypaBHeHHs dy/dx=X ¢ HadaqbHBIM
ycnosuem y(0)=0.

Pemenmue:
1. Onpentenim Qyrxmmio f (X, ) =X
2.3amanum KoHuE! otpeska X0 =0 X€ =6

3. Beibepem mar h:=o0.15



xe — x0
n= T n=40
4. Yucno pa3bueHus oTpeska
5. BBenem paHKMpPOBaHHYIO IEPEMEHHYIO ki=0.n
6. Texymast Touka xk k-~ X0 + k-h
7. Haxozum pemenne no ¢popmyae Y0 = O Ykt = Yk F h-xy
8. ITocTpoum rpadux

Ye+1 10 -

Ak

3ananmue 1.

. d u
1. Pemuts MeTooM Diinepa ypaBHEHUE MIEPBOTO Mopsiika —u + —=0, rae 1t — HeKoTopas
dt T

MocTosiHHAs, HauanbHoe yciosue u(0)=1. MccnenoBaTh ycTOMUNBOCTD pELIEHHUS.
3 UtepauinoHHBIA METOJ

[Tpu ncnonb30BaHUM METOJ]a KOHEUYHBIX PA3HOCTEW MBI IOJIy4aeM CHCTEMY alreOpandecKux
YPaBHEHMH, JJI PEUIeHHs KOTOPBIX MOXKHO MCIIONB30BaTh MeToJ utepauuil. B cpeme Mathcad
MeeTcs Mpollelypa Ul UCIOJIb30BAHUS METO/1a UTEpaLlUii IPU PEIIEHUU CHUCTEMBI allreOpandyecKux
YPaBHEHHUH.

PaccmoTpuM mpumep peanuzanuu Merona urepanuu B makere Mathcad. Jlns pemenus
CHUCTEMBI YPaBHEHH BBIIIOJIHUTE CIEAYIOLIEE:

1. 3agaiiTe HaYaNbHBIE TPUOIMIKEHUS JJISI BCEX HEM3BECTHBIX.
2. Haneuaraiite xitoueBoe cioBo Given.
3. Benure ypaBHEHUS M HEpABEHCTBA B JIFOOOM MOpsiike HIKe cioBa Given.
Ucnonesyiite [Ctrl]= mist BBO1a 3HaKa paBEHCTBA.
4. Beenure BekTop, koTopomy ¢yukius Find(y1,y2,y3,y4) Bo3Bpaiiaer HaiiiecHHOE pelIeHHe.
IIpumep: cucrema ypaBHEHUI
x"2+y"2=6
x+y=2
3aganue 2
Pemuts nuddepennmansroe ypaBuenue y"=2x+3y npu ycnoBusax y(0)=0, y(1)=1 u mare h=0.2.
Pexomennamus:
1. BBectu ceTky
2. 3anucath ypaBHEHHE B Pa3HOCTHOU popme



3. Hcnonp3yst popMy pa3HOCTHOTO ypaBHEHHS M TPAaHUYHBIC YCJIOBHS, BBIITHCATH CUCTEMY YETHIPEX
JIMHEWHBIX YPaBHEHUN C YETHIPhMSI HEU3BECTHBIMU
4. IlpumeHUTH UTEPAIMOHHBIN MeTo 1 TakeTa Mathcad

3.3. TunoBbie MaTepuaJIbI AJIS POBEAEHNSI IPOMEKYTOYHO! aTTeCTALMH 00YYAOIUXCS

IlepeyeHb BONPOCOB JIsi MOATOTOBKHM K JK3aMeHY MO AUCHUIIMHE «OCHOBbI HAYYHBIX
HccJaeI0BaHMI»

14.
15.
16.

17.

18.
19.
20.
21.
22.
23.
24.

25.
26.
27.
28.

IIpuHIUIIBI UMUTAMOHHOT'O MOJIEJIMPOBAHMS TEIEKOMMYHUKALMOHHBIX YCTPONCTB U
CHCTEM.

3HaYCHHUE MaTEMATHYECKOT0 MOJICITUPOBAHMSI ITPH TPOCKTUPOBAHUN
TEICKOMMYHHUKAIIMOHHBIX YCTPOMCTB.

Knaccudukanus Momemnei.

dopMaTU30BaHHOE OMMCAHKE MPOIECCOB, MPOTEKAONIMX B TEICKOMMYHHUKAIIMOHHBIX
cucTeMax.

CXeMOTEXHHUYECKOE MOJICIIUPOBAHUE.

OcHOBHEBIE METOAbI OITMCAHU S CJIy‘-IafIHI:IX MponecCoOB U IMMOTOKOB.

OCHOBHBIC 3aKOHBI PaCIPEICICHUS CITyYalHbIX BEJIHYUNH:

MGTOZIBI MOACIIUPOBAHUA Cﬂy‘{af/'lHI)IX IMponeccoB, MOTOKOB N BCIIMYXH.

O1ieHKa MOTPEUTHOCTEH MOJICTUPOBAHHSI.

. BeiBog smnupudeckux popmyit.

. Crarucruyeckoe MOJEIUPOBAHUS TEIEKOMMYHHUKAIMOHHBIX CUCTEM.

. ATIpOKCHUMAIIMS ¥ KPUTEPUU OIIEHKH €€ KaueCTBa.

. TlakeTsl MpUKIAIHBIX TPOrPAMM MOJEIUPOBAHHUS MPOIIECCOB, MPOTEKAIOIINX B

TEJICKOMMYHHUKAIITMOHHBIX CHCTEMaXxX
BrraucnurenbHblii 9KCIEPUMEHT

Marematuueckoe MOJeIMpOBaHue. TEeXHIUKA BHIYUCIUTEIIBHOTO SKCIIEPUMEHTA
[TprMeHeHus COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHI MPHU HCCIeA0BaHUN
TEJICKOMMYHHUKAIITMOHHBIX YCTPOUCTB U CUCTEM

Hcnonk3oBanre MHGOPMAITMOHHBIX TEXHOJIOTHIA TPH 00pabOTKe U aHAIM3€E PE3YIHTaTOB
HCCIICTOBAaHUM.

XapakTepucTruKa 1 COJEpKaHUe 3TAOB MOJECIUPOBAHUS.

Metoaa MaTeMaTHYECKOTO OMUCAHUSI TEXHUYECKUX O0OBEKTOB U MTPOIIECCOB.
[InanupoBaHue 3KCIIEPUMEHTATBHBIX UCCIET0BAHMI.

O1ieHKyY aJIeKBaTHOCTH MOJIENCH.

[IporpamMMHBIX CpEACTB AJIsI MATEMAaTHUYECKOTO MOJIETUPOBAHUS CUCTEM.
WNuTtepnperaius 1 aHaIU3 pe3yIbTaThl MOJICTUPOBAHMUS.

CucrematuzupoBath HH(MHOPMAIIUIO 00 00BEKTAX, CHCTEMaX UJIH MPOoIleccax v BBIOOP
MOJCTICH.

HccinenoBanust MaTeMaTHUECKUX MOJCIEH TEXHUUECKUX CUCTEM.

TumnoBkle anmapaTHpIE U TPOTPAMMHBIEC CPEACTB MOJICITUPOBAHUS CUCTEM.
Knaccudukanus moneneil 1 METOJOB MOJEIMPOBAHUS

OCHOBHBIX METOJIOB MAaTEMATHYECKOTO MOJCITUPOBAHUS CIIOKHBIX THHAMHUYECKUX
00BEKTOB.



[Tpumep Ousera AJ1s yCTHOTO dK3aMeHa.
Ypanbckuit TeXHUYECKUMA

MHCTHUTYT CBSA3M U UH(YOPMATHKH Ix3ameHanmuoHHbIi Omiter | YTBEPXKJIAILO:

(¢unman) PIBOY BO Ne 1 3aB. kadenpoit BM®
"CubupCKuii TOCYAapCTBEHHBIH

YHUBEPCUTET TEICKOMMYHHUKAIIHIA
1 nHbpOpMaTHKH"
B T. ExatepunOypre

MoaeJIMpoBaHue
(ypTI/ICI/I CH6ryTH) TCJICKOMMYHUKAIIHOHHBIX

YCTPOWCTB M CHCTEM»
11.04.02 MHbOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN U CUCTEMBI CBSI3H,
HanpasJIeHHOCTH (Mpo¢miib) — CeTH CBA3H U CHCTEMBI KOMMYTallMU Y poBeHb Marucrparypa
®akynereTr UMY Kypc 2 cemectp 3

10 JUCILUIIJINHE «04»_centsibps 2024 .

«MaremaTH4ecKoe

1.  MaremaTnueckoe MOJCIUPOBAHUE TEXHUUECKUX CHUCTEM, €T0 CYIIIHOCTb.
2. IlpuHUMO UMUTALMOHHOIO MOJIEIMPOBAHUS. TEIEKOMMYHUKAIIMOHHBIX YCTPOHCTB

[Tognuce npenonasarens

BaHK KOHTPOJBHBIX BOIPOCOB, 3aJaHWK M HHBIX MaTEPUAIOB, HCIOJIB3YEMBIX B IpOIECce
MPOIEyp TEKYIIEro KOHTPOJS U MPOMEKYTOYHOH aTTECTAllMU HAXOJMUTCS B Y4EOHO-METOAMYECKOM
KOMIUICKCE JUCIUIUIMHBI W/WIM TPEJACTABICH B AJICKTPOHHOW WH(POPMAIMOHHO-00pa30BaTEeILHOM
cpene o URI: http://www.aup.uisi.ru.

3.4. MeTroauyeckne MaTepuajbl INPOBEJCHUS TEKyLIero KOHTPOJAS U IPOMEKYTOUHOM
arrecTaliy 00y4arommnxcs
[lepeueHr METOAMYECKUX MAaTE€pPHAIOB JJs TMOATOTOBKM K TEKYLIEMY KOHTPOJIIO U
IIPOMEKYTOYHON aTTECTALUN:
[IpakTHueckue 3aHATHS
3aaHus Ha BBIIOJHEHHE MPAKTUUYECKUX padOT MPEACTaBIEHBI B 3JIEKTPOHHO-UHPOPMAIIMOHHOM

obpazoBarensHOi cpene u goctynHbl mo URL — (http://aup.uisi.ru/3584235/ )
CamocrosiTenpHast paboTa 1o TUCIUILTAHE.

3amaHusl Ha  BBIOJHEHHME CAMOCTOSTENILHOW paboThl MPEACTaBIEHbl B  DIEKTPOHHO-
nHpopmanoHHON oOpa3oBarenbHOM cpese u goctynHbl 1o URL — (http://aup.uisi.ru/3584235/ )
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