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51.B.06 Aemomamu3upoeaHHbie paduo3/IeKMPOHHbIe CUCMEMbI

1. Kog u HaumeHoBaHMe HanpaBreHusi NoAroToBKU/cneunanbLHOCTH:

03.04.03 Paduoghusuka

2. Mpodcdunnb nogroroBku/cneymnannsayus:

Cucmembl menekoMmyHuUKauut u paduoanekmpoHHoU 60pbbbi

3. KBanudumkauma BbinycKHUKa: ma2ucmp
4. dopma obyyeHun: oyHas
5. Kachegpa, oTBevarowan 3a peanmsayuio AMCUUNIINHBI:

Gasoeas kaghedpa cucmembl meneKoMMyHUKayul u paduoanekmpoHHoU 6opbbbl Ha basze AO
«KoHuepH «Co3sese3due»

6. CoctaBuTenu nporpammbl: CmenkuH B.A., K.¢b.-M.H., doueHm
7. PexomeHpoBaHa: HMC duaunyeckoro cakynsteta 16 uoHa 2022 rog, npotokon Ne6
8. YuebHbIn roa: 2024 / 2025 CewmecTp(bl)/TpumecTp(bl): 2,3



9. Uenu n 3apgaum y4e6HOM AUCLIMNIUHDI

Llenbro QucuunnuHel Sersemcss U3y4YeHue U palsumue HaeblKko8 [PUMEHEeHUs
MPUHYUNO8 NoOCMaHO8KU asmomMamu3upo8aHHO20 (hu3UHECKO20 aKcriepumeHma, obpabomku u
UHmMeprpemauyuu e20 pe3ynbmamos, a makxe MPUHYUNo8 MoCMpPOoeHUs, arnmnapamHbiX U
rpoepamMMHbIX peweHul asmomMamu3upo8aHHbIX cucmem Hay4HbIx uccriedogaHul (ACHU).

3adayamu oucyunnuHbl S8MSHMCS:

- 06y4umb cmydeHmos npuHyUnam op2aHu3ayuu ghuau4ecKko20 aKcrnepumMeHma,
obpabomku u uHmMeprnpemayuu e2o pe3yribmamos, 3adadyamu U fMpuHUuUnamu nocmpoeHuUsi
ACHU;

- U3yqums cmpyKkmypy, annapamHbie U rnpoepamMmHbie peweHuss ACHU;

- Hay4Yumb MPUMEHEHU0 cpedcme asmomMamusayuu Hay4YHbIX uccredosaHudl.

10. MecTo y4ye6HOM AncunnnuHbl B cTpykType OOIT:

ducyunnuHa omHocumcsi K 4Yacmu,
omHowleHul (eapuamueHasi) 6rioka b1.

opmupyemol  ydacmHukamu obpaszoeamersibHbIX

11. MNMnaHupyemble pesynbTaTbl 00y4YeHUA no AucuunnuHe/moaynio (3HaHUA, YMeHuUs,
HaBbIKM), COOTHECEHHbIe C NNnaHMpyeMbiMU pe3ynbTaTaMu OCBOEHUSA obpa3oBaTenbHOMU
nporpamMmbl (KOMNETEHUUSAMU) U MHAMKATOPaAMM UX AOCTUKEHUA:

Kopn HaseaHue Koa(b1) MugukaTop(bl) MnaHnpyemble pesyrnbTaTbl 00y4eHus
KOMMNeTeHLMMN
MNK-4 CnocobeH MK-4.2 MpoBogut 3HaThb: nepedeHb  TEXHUYECKUX  CPEeacTs,
npoBOAMUTb 3KCNEepMMEHTarnbHbI | MO3BOMAKLWMX MNPOBOAUTL 3JKCNEPUMEHTanNbHOe
nccnenoBaHms, € uccnegoBaHusa No | uccnegoBaHue
HanpaBrieHHbIE Ha 3a[jaHHON TemaTuke,
peLueHue ynpaenss YMeTb:  ynpaBnATb  BbICOKOTEXHOSOMMYHbIM
nccnepoBaTenbCckn BbICOKOTEXHONOMYH | 06OpyaOBaHMEM, MCMOMNb3yemMom B obnacTtu
X 3agay B pamMkax bIM 060pyoBaHNEM | pagmom3nKkm U pagmoTEXHUKN
peanu3aunu
Hay4Horo (Hay4Ho- Bnagetsb: HaBblkamu npoBeeHus
TEXHUYECKOro, 3KCNepMeHTarnbHbIX nccrnegoBaHun no
WHHOBALIMOHHOTO) 3agaHHON TEMaTUKe, ynpaensis
npoekTta B obnactm BbICOKOTEXHONOMMYHbIM 060PYAOBaAHUEM
npodgeccuoHarnsbHO MK-4.4 Brnageet 6a3oBbiMu | 3HaTb: MeToObl U CpPeAcTBa aBToMaTu3auum
N [eATensHOCTH 3HaAHUAMMW O Hay4HbIX MCCnegoBaHUm
mMeToaax u
cpeacTBax YMeTb: ocywecTBnATe BbIOOp MeToooB U
aBToMaTmsaumm cpeacTs aBToMaTmsaLmm Hay4HOro
Hay4HOro ncenegoBaHus
nccrnegoBaHust
Bnagetb: HaBblkamMu noucka W aHanuaa
COBPEMEHHbIX MEeTOA0B n cpeacTs
aBTOMaTU3aLMn Hay4YHOro uccregoBaHus
MK-4.5 PaspabatbiBaeT 3HaTb: OCHOBHbIE Noaxoabl (MOAeNy NPOEKTOB) K
anropuTMbl Ans pa3paboTke anropuTMOB ANs aBTOMaTtu3auum
aBToMaTU3aLuUK Hay4HbIX MCCneaoBaHWM
Hay4YHbIX
nccnenosaHum YMeTb: CcTpouTb rpad COCTOSAHUIA-NEPEexonos,
onpenenaTb BU4 MOAENW NpoeKTa
BnapgeTb: HaBbIKOM pa3paboTku anropuTMOB Ang
aBTOMaTU3aLMU  Hay4YHbIX WCCNegoBaHUM  no
rpady CoCTosHUI-NepexooB
MK-4.6 Peanusyet 3HaTb: 0COOEHHOCTM COBPEMEHHbIX CpeacTB
anropuTMbl Ans pa3paboTku nporpammHOro obecneveHunss Ans
aBToOMaTU3aLUK aBTOMaTU3aL 1N Hay4HbIX UCCNeA0BaHWN
Hay4HbIX
nccrnegoBaHuii B YMeTb: co3gaBaTb MporpammHoe obecneveHue
COBPEMEHHbIX O aBTOMaTu3auumn Hay4yHOro uccrnegoBaHus C
cpepax pa3paboTkm | MOMOLLBLK  COBPEMEHHbIX  cpen  pas3paboTku




nporpaMMHbIX
NpPoAyKTOB

NporpaMMHbIX MPOAYKTOB Ha NpuMepe cpepbl
paspaboTku LabView

Bnagetb: HaBblkamu pa3paboTkM MPOrpaMMHOro
obecneyeHnss Onsa  aBTOMaTM3aLUW Hay4yHOro
nccrnegoBaHus C MOMOLLBbID COBPEMEHHbBIX Cpes
pa3paboTku  NporpaMMHbIX  MPOAYKTOB  Ha
npumepe cpeabl paspaboTkm LabView

MK-5 | CnocobeH MK-5.1 O6pabatbiBaeT 3HaTb: OCHOBbI 00pPabOTKN 3KCMEPUMEHTAasbHbIX
obpabatbiBaTh, nony4YeHHble OaHHbIX C  UCMOMb30BaHNMEM  COBPEMEHHbIX
WHTEepnpeTnpoBaTb OaHHble C | MeTogoB M nporpammHoro obecnedyeHns Ha
, odopMmnATbL U NCNonb30BaHNEM npumepe cpeabl paspaboTkn LabView
npeacTaensaTb COBPEMEHHbIX
npodeccnoHanbHo MeTOA0B n | YmMeTb: ocywecTBnsaTb BbIGOp COBPEMEHHbIX
My coobLecTBy NporpaMmmHoro METOdOB WM nporpaMMmHoro obecneyeHuss Ans
pesynbTaThbl obecneyeHus 06paboTKM NONYYEHHbIX AaHHbIX
NpOBEAEHHbIX
nccrnegoBaHumn BnageTb: HaBblkaMy NPUMEHEHNS] COBPEMEHHbIX

METOdOB WM nporpaMmHoro obecneyeHus Ans
00paboTKM NONYYEHHbIX OAHHbIX
MK-5.2 Ananusunpyet 3HaTb: dyHOaMeHTanbHble dumamnyeckme
nonyveHHble 3aKOHOMEPHOCTU M Teopun Ans  puanyeckomn
pesynbTaTbl U JaeT | UHTepnpeTaumm MOslyYeHHbIX pe3ynbTatoB B
nx hU3NYECKYIO | KOHTEKCTE BblIBpaHHON obnactu
WHTEepnpeTaumio B | NPpodeCcCcnoHanbHON nnu Hay4Hon cdpepsbl
KOHTeKCTe
BblbpaHHOW obnactu | YMeTb:  MpOBOAWTL  aHanuM3  MOJTyYEeHHbIX
npodeccuoHanbHON | pe3ynbTaToB W gaBaTb WX  (pM3NYECKyto
U1 Hay4YHom cdbepbl | HTeprnpeTaumto
Bnagetb: HaBblkamy Bblbopa PU3NYECKON WU
MaTeMaTU4eCcKomn mMozenm, nosBonsitoLLemn
NPOBOAWUTbL aHanu3 NONy4YeHHbIX Pe3ynbTaToB U
AaBaTtb NX (PM3NYECKYI0 MHTepnpeTaLmio
MK-5.3 CoctaBnger oTt4yeT | 3HaTb: OCHOBHble TpeboBaHus, NpeabsaBnsemMble
no pesynbtatam | FOCT K Hay4YHO-TEXHUYECKMM OTYETaM, a TaKkke
Hayu4Ho- NPOrPaMMHbBIN  MHCTPYMEHTapui, HeobxoanMbin
uccrnegoBaTenbCKkoOW | ANA COCTaBneHnss 1 odOpMIIeHNs oT4yeTa no
paboThbl B | pesynbTaram

BblOpaHHOM obnactu
Hayku

YMeTb: paspabatbiBaTb CTPYKTypy  Hay4HO-
TEXHWYECKOTO OTYeTa Mo pesynbTaTam HayyHo-

uccnegoBaTenbckol  pabotbl B BbliGpaHHON
obrnacTtu Hayku
Bnapetb: HaBblKaMu COCTaBIneHUs n

odhopMMeHns oT4yeTa No pesynbTatamMm HayyHo-
uccrnegoBaTensCckon paboTel B BblGpaHHON
obracTtu Hayku

12. O6bemM gucuUNNnHbLI B 3a4eTHbIX eauHMLax/yac — 6/ 216.

Pdopma NPOMEXYTOUYHON aTTeCTaLMM ; 3auem (2 cemecmp), sk3ameH (3 cemecmp)

13. TpyaoemkocTb No BuAam y4ebHou paboTbl

TpyooemMKkocTb
Bua yuebHon paboThbl Bcero Mo cemecTtpam
2 ceMecTp 3 cemecTp

AyaNTOPHbIE 3aHATUS 100 48 52
nekunmn 50 24 26

B TOM 4yucne: npakTnyeckme 0 0 0
nabopaTtopHbie 50 24 26

CamoctosaTenbHas paborta 80 60 20




B TOM Yucre: Kypcosas pabota (NpoekT) 40 40 0
dopma NpoMeXyTO4HON aTTecTaumu 36
(5k3ameH — 36 yac.)

WToro: 216 108 108

13.1. CopepxaHue AUCLUNIUHDI

Peannszauus

pasgena

HanmeHoBaHve pa3gena OUCLMMNNWHBI C
Ne n/n CopepxaHve pasgena aMCunninHbl

ANCLUMNNNHBI NOMOLLLbHO

OHNanH-Kypca,
QYMK*
1. Jlekymn
1.1 OcCHOBHble onpegeneHns n TepMMHbI aBTOMaTMU3aLmm -

OcHoBbl aBTOMaTU3aLun
Hay4HbIX nccrnegoBaHni

Hay4HbIX nccrnegoBaHunin. OpraHmsaums n obpaboTka
pe3ynbTaToB PM3NYECKOTO IKCNEPUMEHTA.

1.2 CTpyKTypa 1 anemeHTHasi
6a3a aBTOMaTU3MPOBAHHbIX
CUCTEM Hay4HbIX
nccnegosaHun (ACHW)

Mnatcopmbl ACHW. MogynbHas CTPYKTypa.
OnemeHTHas 6asza ACHI.

1.3

Wcnonb3oBaHue cpeabl
LabView ansa paspaboTku
NporpaMmMHoOro
obecneyeHuns
aBTOMaTU3NPOBAHHbIX
cucTem

1. N3yyeHne n ncnornb3oBaHue cpeabl | -
paspaboTtku LabView ana cosganns ACHW Ha ocHoBe
nnaTtgopM C MOAYIIbHOWN CTPYKTYPOW.

MHTepdenc cpeabl paspabotkm LabVIEW, 6nok-
cxema, nuvueBas naHenb, nNanuTpbl  YHKUMA 1
3MNEeMEHTOB YyNpaBneHusl.

2. Cnpagka B LabVIEW

Kak ucnonb3oBaTb cnpaBoyvHble pecypcbl B LabVIEW
ONst  NyyYwero MOHWMaHWUa MOHATUA U MEeTodoB
KOONPOBAHUA.

3. "padmyeckoe MNporpammmpoBaHue

OcHoBbI rpacdhn4eckoro NporpaMMmMpoOBaHUSA 1 METOAbI
onpegeneHnsa NoToka AaHHbIX U NOpsiAKa BbIMOMHEHMWS
B cpege LabVIEW.

4. Tunbl U CTPYKTYPbI AAHHBIX

Tvnbl  JaHHBIX WM MeTodbl Ans  opraHusaumm U
rPyNNUPOBKM  OaHHbIX, 3MEMEHTOB YMpaBMeHUs W
nHavkatopos B LabVIEW.

5. MHCTpyMeHTanbHble NporpaMmMHble CPeacTBa
UHcTpymeHTel B LabVIEW, koTopble  nomoryt
CAKOHOMUTbL BpeM4, cTpykTypa FormulaNode.

6. Otnagka n obpaboTka owmnbok

KriioueBble cpeactBa OTNagkM U yCTpaHeHus
Henonagok, ONTUMU3NPYHOLLINE KOL,.

7. LInknbl 1 CTPYKTYpPbI BbINOSTHEHNS

Uuknel For, While un ctpyktypa Case. KoHTponb
BPEeMEHW BbINOMHEHUS UUKNOB, nanuTtpa Timing.

8. O6paboTka curHanos

AHanus YaCTOTHBbIX KOMMOHEHTOB curHanos,
dunbTpaumsa n gypbe-npeobpasoBaHusa B LabVIEW.

9. MalumHa cocTosAHUA (KOHEYHbIN aBToMaT)
Peanuzauna mawuHbl coctosHun B LabView. [pad
COCTOSIHMI-NepexoaoB. ba3oBble CTPYKTYPbl KOHEYHbIX
aBTOMAaTOB.

10. MogknioyeHne kK obopygosaHuio NI DAQ
YcTaHoBKa gpanBepoB U NOLKMOYEHME, HAacTponka U
TectupoBaHue yctponctea Ni DAQ. Pabota ¢ NI MAX.
11. Mony4yeHune n NeHepaumsa gaHHbIX
Wcnonb3oBaHue yctponctea Ni DAQ pns BbiBoga u
BBOJA CUrHaroB.

12. CospgaHue NMpunoxeHui

Pa3paboTka Nnosib30BaTENbCKOro nHTepdelica,
CO3[aHvNe nporpaMMHOro obecneyeHuMsi Ha OCHOBE




Nony4yeHHbIX 3HaHuMn. Co3gaHne oT4ETOB.

1.4 OcHoBblI  MOAynbHOro  nogxoda kK  paspaboTke
CospgaHue nnatdopm ¢ b
N y NU3MEPUTENBHON TEXHUKA U paguousMepuTensHOro
MOAYNbHOMN CTPYKTYpPOKN ANs
NPOBEAEHUS o6opynoBaHnsi. OCHOBHblE (DYHKLMOHAmNbHbIE CXEMbI.
MexxmoaynbHble MHTEePdENCHI. MporpammHoe
aBTOMaTU3NPOBAHHbIX o
- obecneyeHve ansg asBToMaTU3aUUN WU3MEPEHUN U
Hay4HbIX UccrnenoBaHum
KOHTpoOns.
15 MporpammHo-onpeaensemMbole pagvo (SDR).
dyHKUMOHanNbHasa cxema, npeobpas3oBaHNsi CUrHarnoB.
PacueT HeoOxoauMMbIX MapameTpoB AN HaCTPOWMKM
SDR. BeegeHue n texHndeckume cpegcrtea NI USRP.
lMprmeHeHne nporpaMmmHo-
AvnnuTygHas wmoaynsaums. YactoTHoe pasgeneHve
onpegensiemMblx paguo ans
kaHanos. [logasneHne nomex OT 3epKanbHOro kaHana.
aBToMaTusaumu
Moagynauma ¢ gBymss OOKOBbIMM  MonocamMu
paguoguanyecKmnx .
. nogaBsneHveM Hecyulen. YactotHaa moaynauums.
uccnegoBaHun
AmnnutygHas MaHuUnynaums. YacTtoTHas
MaHunynauua. [eouvHas dasoBas  MaHUNynauua
(BPSK). [maskoBass guarpamma.  OKBanamsuHr.
KBagpaTtypHas daszoBas MaHUNynauus
2. JlabopaTopHble 3aHATUS
2.1 OcHoBbI aBTOMaTM3aLnm 1. OcHOBbI aBTOMaTU3aLMKN HayYHbIX UCCreaoBaHWN
Hay4YHbIX UccrnegoBaHum Ha nNpYMepe YCTaHOBKWU A5 U3MepeHust
2.2 CTpyKkTypa 1 aneMeHTHas XapaKTepPUCTUK 3NEKTPOHHBLIX CXeM: CTPYKTYpa,
6a3a aBTOMaTU3MPOBaHHLIX | anropuTmel, obpaboTka.
CUCTEM Hay4HbIX
nccnegosaHun (ACHW)
2.3 1. OcHoBbl paboTel B cpepe LabView: 3agaum Ha
dopmupoBaHme 1 npeobpasoBaHWe  MacCMBOB
aHHbIX, MOAEenupoBaHvWe paspsga €eMKOCTM 4Yepes
Wcnonb3oBaHue cpeabl a Aenvp paspsa P
: Harpysky.
LabView ansi pa3paboTku
HDOTDAMMHOMO 2. MogenunpoBaHue reHepaTopoB amnnanTygHo-, aso-
borp W 4aCTOTHO- MOOYNMPOBAHHbLIX CUrHAmMOB.
obecneyeHus
3. dunbTpaunsa curHanos.
aBTOMaTU3NPOBAHHbIX
4. lemoaynsumsa curHanos.
cuctem 9
5. AHanoroBbIi BBOA AaHHbIX, nanutpa DAQmMx
6. AHanoroBbIV BbIBOA AaHHbIX, nanutpa DAQmMx
7. UncbposBown BBOA/BbIBOA AaHHbIX, nanutpa DAQmXx
2.4 CospgaHwve nnatdopm ¢ PaspaboTka aBTOMaTM3MPOBAHHOW W3MEpPUTENbHOM
MOAYNbHOM CTPYKTYPOMN ANS | YCTAHOBKU XapaKTepUCTUK SNEKTPOHHOro YCTpoucTBa
nposefeHus (TpaH3ucTopHbIN  ycunuTens) Ha 6ase MoaynbHOW
aBTOMaTU3NPOBAHHbBIX obpasoBatensHon nnatdopmbl NI Elvis 1l 1 cpeabl
Hay4HbIX UccrnefoBaHum paspabotku LabView.
25 1. AMnauTyaHasa Mmogynaums.

MprmeHeHne nporpamMmHo-
onpeaensieMbix pagmo ans
aBTOMaTM3aLum
paanounanyeckmnx
ncecnegoBaHum

2. YacTtoTHOe pasfeneHue KaHanos.

3. lNopaBneHue nomex oT 3epKaribHOro kaHana.
4. Mopgynauma ¢ ABymsa OOKOBbIMWM nofiocamu
nofaBneHneM HecyLLen.

5. HacTtoTHas moaynauus.

6. AMMIUTYAHasA MaHUNyNAums.

7. YacTtoTHaa MaHunynauus.

8. [IBonyHasa dasosas maHunynsuusa (BPSK).
9. NmaskoBas gnarpamma.

10. OkBanamsuHr.

11. KsagpatypHas dasoBas MaHUMynsauns.

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Buabl 3aHATUN (KONMYECTBO YacoB)

Ne HavmeHoBaHue Tembl
CamocTosaTensHas
n/n (pasgena) gucumnnuHbl | Jlekuun MpakTuyeckme | JlabopaTopHble pabota Bcero
OcHoBbI aBTOMaTU3aLUun
1 v 1 1 2 4
Hay4HbIX MccnegoBaHum
2 | CTpykKTypa 1 anemMeHTHas 2 0 1 2




aBTOMaTU3MPOBAHHbIX
CUCTEM Hay4HbIX
nccnegosanui (ACHWN)

basa

Wcnonb3oBaHue cpefpbl
LabView ans paspaboTku

aBTOMaTU3NPOBaAHHbIX

nporpaMMHoOro

20 0 14 50 84
obecnevyeHus

cucremMm

CosgaHne nnatdgopm ¢
MOAYIbHON CTPYKTYpPON

4 Ons npoBeaeHus 9 0 8 6 23

aBTOMATU3NPOBAHHbIX
Hay4HbIX nccnegoBaHumn

MpumeHeHne
nporpaMmmHo-

onpegensemMbix paguo 18 0 26 20 64
Ansa asToMaTu3auum
paanodUanNYecKkmx

ncecnegoBaHumn

NToro: 50 0 50 80 180

14. MeToaun4yeckue ykasaHus onsi o6y4arowmxcsi No 0CBOEHUIO0 AUCLUNIIUHbI:

U3y4eHue

Mamepuarnos nekyul u camocmosimernibHas paboma ¢ pekomeHOyemol numepamypol s8nsemcs

docmamoyHbiM  Orisl yCriewHo20 0c80eHus1 OucyuriuHbl. Paboma e cemecmpe KoHmMposnupyemcsi nymem
mecmuposaHusi, 8 KOMOPOM Posepsiemcsi 0ceoeHuUe 6a308bix 3HaHUl, U 8bIMNONHEHUs nabopamopHbix pabom ¢
rnodzomoskoll om4yemos, ocpedCcme8oM KOMOPbIX Pal3suUBadMCcs Hasblku pabombl C Hay4YyHO-MexHU4YecKoul
numepamypod, MPUMEHEHUSsT MOTy4YeHHbIX 3HaHUU MpU peleHuU npakmu4yeckux 3adad, ymeHue ¢hopMynuposams

MbICIU.

lMpu ucnonb3oeaHuu AucmMaHUUOHHbLIX 06pa3osamersibHbIX MexHOo02ull U 31eKmMPOHHO20 0byYeHUSs 8bIrnOHSIMb
8ce ykasaHus rniperio0asamerneli, 808peMsi rMOOKIHYambCs K OHMalH-3aHAMUsIM, 0mMeemcmeeHHO nodxodumb K
8bIMonHeHuto 3adaruli dnsi camocmosimeribHol pabomeil.

15. lepeyeHb OCHOBHOM W [AOMONIHUTENILHOWU nUTEpaTypbl,

pecypcoB MHTEpHeT,

HeobXxoAUMBIX AN OCBOEHUA AUCLUNIIUHBI

a) ocHOBHas nutepartypa:

Ne n/n

NcTOYHUK

ByTbipyH, MN.A. ABTOMatTu3auma pusanyecknx nccnegoBaHmm U akcnepmmeHTa. KoMmnboTepHble
n3MepeHunsi n BUpTyanbHble Npnbopsbl Ha ocHose LabVIEW [ SnekTpoHHbIv pecypc] / ByToipuH 1. A.
— Mocksa : MK lNpecc, 2009 .— 266 c. — PekomeHgosaHo YMO no yHUBEPCUTETCKOMY
NoNUTEXHNYECKOMY 06pa3oBaHmio B KavecTBe y4ebHOro nocobms s CTy4eHTOB BbICLUMX y4eOHbIX
3aBefieHui, oby4atoLmxcs no rpynne noarotoBky 6akanaspoB 550000 « TexHu4eckne Haykm»
ancumnnunHe «YnpasneHue TexHn4yeckummn cuctemammy .— ISBN 5-94074-274-2 .—
<URL:http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=1089>.

Bptoc A. bniak. BeegeHue B cuctembl pagnocsan. JlTabopatopHble padotsl ¢ NI USRP 1
LabVIEW Communications. — M.: National Instruments, 2014, - 157 c.

ABTOMaTM3NPOBaHHbIE 3MIEKTPOHHbBIE CUCTEMBI : y4eOHO-MeToamYeckoe nocobue / cocT. : A. C.
YKabuH, W. C. KoposueHko, B. A. CtenknH .— BopoHex : MsgaTtenbckuii gom BI'Y, 2018 .— 76 c. —
(INSPIRE : INternationaliSation of master Programs in Russia and China in Electrical Engineering) .—
4,8 n.n.

6) gonosH

UTenbHad nutepartypa:

Ne n/n

McTOYHMK

4

Bonpocbl knbepHeTukn: ABTOMaTM3NpOBaHHbIE CUCTEMbI Hay4HbIX uccnegoBaHun : [CoopHuk] / AH
CCCP, Hayu. coBeT no komnnekcHon npobneme "KubepHetnka"; MNMoga pea. A.A. CmupHoBa .— M.,
1986 .— 127,[2] c. : vn.

ABTOMaTM3aUUA PU3NYECKNX UCCNEOBAHNIN U SKCNEPUMEHTA: KOMMbIOTEPHbLIE U3MEPEHNS U
BUpTYyanbHble Npnbopbl Ha ocHoBe LabVIEW (30 nekuumit) : yuebHoe nocobue onsa ctyq. By30B, obyu.
no rpynne noarot. 6akanaspoB 550000 - "TexHu4yeckune Haykn" gucuunnuHe "YnpasneHve
TexHudecknummn cuctemammn” / N.A. ByTeipuH [n gp.] ; nog pea. MN.A. ByteipuHa .— M. : QMK [Mpecc,

2005 .— 264 c. : un .— (MNpubopKomnnekTt) .— K 75-netnio MOCKOBCKOIro SHEPreTU4eCcKoro UH-Ta .—




Bubnuorp.: ¢.262 .— ISBN 5-94074-084-7.

ABTOMaTM3aUUA 1 METPONOrMa HaydHbIX nccrnegosaHu : C6. ctaten / ; [Pegkon.: 3. V. 3enukoBckun
(otB. peq.) v ap.] .— KuwunHes : WtumHua, 1985 .— 212 c. : un.

ABTOMaTM3auUusa (PM3MIECKOro KCNepMMeHTa u Npnbopkl ANs Hay4HbIX nccrnegoBaHui / Pegkon.:
N.A. YacHukoB (oTB. pea.) n ap .— Anwva-Ata : Hayka, 1984 .— 143 c.

Kysbmnues, OmuTtpui AnekcaHapoBuy. ABToMaTmn3aumns akcnepmMeHTanbHbIX UCCNeaoBaHum :

8 YyebHoe nocobue anst CTyaeHToB BbICLIMX y4eOHbIX 3aBeaeHun / [.A. Kysbmnues, V.A. Pagkesny,
A.0. CmunpHoB .— M. : Hayka, 1983 .— 391 c. : un., Tabn.

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (odulmnanbHble pecypebl MHTEPHET):
Ne n/n Pecypc
OnekTpoHHasa 6ubnuoTeka 3oHanbHOM Hay4YHOW 6MbnMoTekn BopoHexckoro rocyHMBepcuTeTa :

9 3NEKTPOHHO-0MbnnoTeyHas cnuctema. — URL : https://lib.vsu.ru/zgate?Init+elib.xml,simple elib.xsl+rus

10 OnekTpoHHO-6nbnnoTeuHas cuctema «FOPAUT» : anekTpoHHO-6mbnnoTeuHas cuctema. — URL :
https://lib.vsu.ru/?p=4&t=2d&id=1457

11 OnekTpoHHO-6MbnunoTeyvHaa cuctema "Msgatenscteo "flaHb" : aNekTpoHHO-6MbnnoTeyHas cuctema. —
URL : https://lib.vsu.ru/?p=4&t=2d&id=1308

12 OnekTpoHHO-6nbnuoteyHasa cuctema "YHmueepcutetckaa 6ubnmorteka online" : anekTpoOHHO-
bubnuotedHas cuctema. — URL : https:/lib.vsu.ru/?p=4&t=2d&id=1307

13 OnNeKkTpoHHO-6MbnmoTeyHasa cuctema "KoHCynbTaHT CTygeHTa" | aneKkTpoHHO-6mMbnmoTeyHas

cuctema. — URL : https://lib.vsu.ru/?p=4&t=2d&id=1306
14 edu.vsu.ru — SNeKTpoHHbIN yHuBepcuTeT BIY

16. NMepeyeHb y4e6GHO-MeTOAMYECKOrO 06ecneyeHUs Ans CaMOCTOATeNIbHON paboThl

Ne n/n McTouHunk
ABTOMAaTM3NPOBaAHHbIE 3MIEKTPOHHbBIE CUCTEMBI : y4eOHO-MeToamYeckoe nocobue / cocT. : A. C. 2XKabuH,
1 N. C. KopoBueHko, B. A. CtenkuH .— BopoHex : NagaTtenbckuii gom BI'Y, 2018 .— 76 c. — (INSPIRE :
INternationaliSation of master Programs in Russia and China in Electrical Engineering) .— 4,8 n.n.

17. OGOpasoBaTesfibHble TEXHONIONMU, MUCNOMb3yeMble nNpu peanusauum y4yebHOMU
ANCLUMNINHBLI, BKMOYasa AUCTaHUMOHHble obpasoBaTenbHble TexHonorun (OOT,
3neKTpoHHoe obyyeHue (J0), cmewaHHOe 0GyyYeHue):

lpu peanu3ayuu OucyunauHbl MO2ym UCIMOMb308ambCs MEXHOI02UuU  3f1EKMPOHHO20
obyyeHus1 u OucmaHUUOHHbIE 0bpa3oeameribHble mexHosoeuu Ha 6a3ze obpa3zosameribHO20
nopmana "3nekmpoHHbIl yHusepcumem BIY" no adpecy edu.vsu.ru, a makxe Opyaue
docmyrHble pecypcbl cemu VIHmepHem.

18. MaTepnanbHO-TEXHU4YECKOe obecrneyeHne AUCLUMUNIIUHDI:

Kowmninekc 0nsi nposedeHus 3aHsmul 8 cocmase:

[NepcoHarbHbIU Komrbtomep — 10 wm.

Komrnnekm NI MyRIO — 3 wm.

USRP — npoepammupyemsie paduo — 4 wm.

NI Analog Discovery Il + nabopamopHbili Komrnekm «Bcmpausaembie cucmembi»— 3 wm.
YHueepcanbHas obpa3osamernbHas rnnamgopma 8 Kowmrinekce ¢ «OcHo8bl Uughpoesol
SNIEKMPOHUKU» - 3 Wwm.

Mynbmumedua npoekmop — 1 wm.

OkpaH Ons npoekmopa — 1 wm.

19. OueHo4Hble cpeacTBa Ansd npoeneHusA TeKymeﬁ n npome)KyTquoﬁ aTtrecrtaumm

MopsdoK OLEHKM OCBOeHMA obyvalwummncsa yd4ebHoro MaTepuana onpepgensiertcs
coaepXaHueM crieayloLmx pa3aenos AUCLMNMUHGIL:

HavnmeHoBaHue WHamnkaTtop(bl)

Ne KomneTeH
a/n pasgena QuCLUMMNnHLI usi(n) JOCTUMKEHUS OueHouHble cpeacTBa
KOMMNeTeHunmn

(Moaynsi)




HaunmeHoBaHve UHamnkaTop(bl)
Ne KomneTeH
/n pasgena oQuCuUMnvHbI unsi(n) OOCTUXEHNSI OueHouHble cpeacTBa
(mogyns) KOMMNeTEeHL MM
OcHoBbl
MK-4.2
1 aBTOMaTM3auum MK-4 nK-4.4
Hay4HbIX UCCNeaoBaHWN '
OHnarH-TeCTUpOBaHUE B 3NIEKTPOHHOM
Kypce Ha nopTane 3neKTPOHHbIN
CTtpykTypa un yHuBepcuTet BI'Y
anemeHTHas b6asa edu.vsu.ru
2 aBTOMaTU3NPOBAHHbIX MK-4 MK-4.4
CUCTEM Hay4HbIX
nccnegosaHun (ACHW)
Wcnonb3oBaHue cpeabl OHnawvH-TeCcTMpOBaHWe 1 NpeaocTaBreHme
LabView ans npoekTa BMpTyansHoro npubopa,
pa3paboTku BbINOMHEHNE U 0chopMIIEHNE KypCOBON
3 nporpaMmmHoro MK-4 MK-4.6 paboTbl C NocneayLemM pasmeLleHNeM
obecneyeHuns €e B 3MeKTPOHHOM Kypce Ha nopTtane
aBTOMaTU3NPOBAHHbBIX OneKTPOHHbIV YHuBepcuTeT BIY
cuUcTeEM edu.vsu.ru
MK-4.4 .
Cospganwne nnatdopm ¢ nK-4 NK-4.5 BbinonHeHue n odhopMneHue KypcoBom
MOZYbHOW CTPYKTYPOMN K- 4-6 paboTbl C NocreaylLwem pasmMeLLleHnem
4 | pns npoBefeHus K 5'1 ee B 3M1eKTPOHHOM Kypce Ha nopTane
aBTOMaTU3NPOBAHHbIX K5 I'IK-5.2 OnNeKTPOHHbIV YHMBepcuTeT BIY
Hay4HbIX UCCrnegoBaHUN i e edu.vsu.ru
MK-5.3
[MpumeHeHune MK-4.2 N
OHnarH-TecTMpoBaHne 1 NpegocTaBneHne
nporpaMmmHo- MK-4.4
MK-4 npoekTa BMpTyansHoro npubopa B
onpegensemMbix paguo MK-4.5
5 3NEKTPOHHOM Kypce Ha noprarne
Ans aBTomaTtmsauunmn MNMK-4.6 -
ONeKTPOHHbIV YHMBepcuTeT BI'Y
paanomanyeckmnx MK-5.1
y MK-5 edu.vsu.ru
nccregoBaHnin MK-5.2
MpomexyTodHana aTTecTauus Ha «3a4em» - npakmuyeckoe 3adaHue u
dopma KOHTpons: 8bIMosIHeHUe Kypcosoli pabomel
3a4erT (2 cemecTp), OK3ameH — mecmupogaHue 10 MepeyH:o
3k3aMeH (3 cemecTp) 8011p0Co8

20. TunoBble OLEHOYHble cpencTBa U MeToAMYECKMe MaTepuanbl, onpegensilowme
npoueaypbl OLeHMBaHUS

20.1. TeKywWwMn KOHTPOSb yCNeBaeMoCTH

KoHTponb ycneBaemocTu Nno AUCLMNIIMHE OCYLLECTBNSIETCS C NMOMOLLbI NPOBEPKM NPAKTUYECKUX
3aJaHuii, OTBETbl HA KOTOpble CTYAEHT MNpeaoCTaBnsieT B 3MEKTPOHHOM Kypce B BUAOE MNPOEKTOB
BMPTYarbHbIX NPMGOPOB B COOTBETCTBMMN C NEPEYHEM 3aaHUIA:

1. PaspaboTtatb BupTyarnbHbii npubop (BI1), B koTOpoMm:

dopmupytotca aBa ABymepHbiX Maccuea (A n B) cnyyanHbix uncen m3 gnanasoHa ot 0 go 10. Paamep
3TUX MacCMBOB OAMHAKOB W 3a4aeTcsa C NMUeBoW naHenu. 3aTtem Npon3BOAUTCS CPaBHEHUE SNIEMEHTOB
(Aj =?= Bj). Mo pe3ynbTaTam cpaBHEHUs 3anonHaeTcs Tpetuin maccus (C) NoO npaBuny: ecnv 3anemMeHTbl
paBHbl, TO Cjj = 1, nHaye Cj = 0. Pe3ynbTaTt BbiBECTU B BUAe Tabnumubl.

Omo 3adaHue Ha pasgumue Hagbikog pabombi C UuKnamMu u maccugamu. Ar2opumm 6birnosiHeHuUs1 0o/mKeH bbimb
cnedyrowum: 1. CosdaHue d8yx maccueos, 3arofHeHHbIX criydalHbiMu Yucnamu om 0 do 10. — Gernaemcs 8 0OHOM
uukse (ecnu 08yMepHbIe, Mo 8/10XKEHHbIU UUKI). 2. 8 Opyaom yukne(nax) npousgodumcsi «pa3bopka» maccueos A
u B u nosnemeHmHoe cpasHeHue, o pe3yfbmamam KOmopogo ¢hopMupyemcsi Ho8bil Maccus.



2. |_|pOV|3BeCTI/I COPTUPOBKY OAHOMEPHOro Maccuea, 3anoJyiIHeHHOro CJ'Iy‘-IﬁVIHbIMVI YncriamMmu.

Copmupoeky Oerlamb Mo eo3pacmaHuto unu ybbieaHuro Ha eaw ebibop. Henb3si ucrnonb3o8ams 8CMPOEHHbIE
yHKUUU copmuposku. TonbKO UUKIbI, orepayuu cpasHeHUs u Heobxodumbie 6a308bi€ y3/ibl.

3. Paspaborarth BI1, B KOTOpOM:

dopmupytoTca gBa ABYMEPHbLIX Maccuea cnydanHblx uncen (A un B). Pasmep atoro maccuea 3agaetcs ¢
nuueson naHenu. MaccuBbl noaneMeHTHO nepemHoxawTca (Cij = AjBj). 3atem npoussogutcs
cpaBHeHve anemeHToB (A < > Cj — (Bjj)? ). Mo pe3ynbTataM CpaBHEHUsI 3aMOSHAETCA TPeTUii MaccuB
(D) no npaswuny: ecnu «>», To Djj = 1, nHaye Dj = 0. Pe3ynbTat BbiBeCTM B BUae Tabnuvubl. OrpaHnyeHne
Ha pasMep MaccuBOB 3a4aeTCs B COOTBETCTBUM C BapmaHTOM 3adaHus (N,M).

AHaro2u4Ho nepeomy 3adaHuro.

4. C nomowblo Random number cumynupyetca paboTel gaTymka TemnepaTypbl. Ee (Temnepatypbl)
3Ha4yeHMs BbIBOOATCA Ha 3KpaH B BUAE TEKyLlero rnokasaHus n rpaduka 3aBUCUMOCTU OT BPEMEHM.
Kaxpoe 3HaveHue cpaBHMBaeTCsi C noporoBbiMu: Tmin, Tmax (3agarTca ¢ nuueson naHenwu). lMpu
NpeBbIlLUEHNN BEPXHEro — B TEKCTOBOM MoOfe BbIBOAUTCA cooblieHVe O MpeBbIeHun nopora u
3aropaetcst namnoyka. Ecnv 3HayeHne Temnepatypbl HXe Tmin, TO 3aropaeTcs Ta Xe namnoyka, Ho B
TEKCTOBOM Nosie BbIBOAUTCA COOTBETCTBYOLLee coobLieHne. B ocTanbHbix crnyyasx (korga nonagaet B
3aJaHHbI AMana3oH) — B TEKCTOBOM MOfe He BbIBOAUTCS COOBLLEHWNA, N NaMMoYKa He ropuT.

oar iz i
sriam + | G [ AL ) +fHi™:
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5. PaspaboTaTtb Bl1, nossonstowmn mogennposaTb NPOLECC pa3psaa eMKOCTU Yepes CONpoTUBIEHME.

| = dQ/dt; U=IR; C =QJ/U.

JlnueBasa naHenb Modenu OOMMKHA coaepXaTb:

- CTpPEenoYHbIN Npnbop Anst KOHTPONS NageHUs HaNpPsSHXKEeHNA Ha KOHAEHCATopE;

- Tpn uMdpoBbLIX JMeMeHTa ynpaBneHus And BBoAA WCXOAHbIX AaHHbiXx (BOC UCTOYHMKA,
CONpPOTMBIIEHUSA Harpy3km R n octaToyHoro HanpsbkeHust Ug), 3Ha4YeHusi KOTOpPbIX yCTaHAaBMMBAKOTCA B
COOTBETCTBMM C BapMaHTOM 3agaHus;

- TPU UMGPOBLIX MHOMKATOpPA ANs OTOOpaKeHUsi MrHOBEHHbLIX 3Ha4yeHu 3apsaga Q, cunbl Toka wn
BPEMEHW pa3psagku t;

- Tpy ocumnnorpada ansa perucrtpaumm B Buae BPEMEHHbIX rPacuKOB TEKYLLUMX 3HAYEHUN HaNpPsHKEHUs
Ha KOHOEeHcaTope, CUibl TOKa Ha COMPOTMBIIEHWM HArpy3ku M KOnuyecTBa 3apsdoB, CTEKawwux C
KoHOeHcaTopa.

Pewamb dugbgbyp e LabView He Hado, e20 MOXHO pewiums 8pyyHyr. [JocmamoyHo peanu3osame 3a8UCUMOCMb
HanpspKeHus unu 3apsida om 8peMeHU, a Yepes Hee paccyumams 8ce oCmajsibHOe.

6. Paspabotate BIl, nossonswwmn mMogenuposaTb MNEPEexXoaHOM MPOLECC, WUIMCTPUPYOLWNIA
N3MeHeHVe Toka Yyepes I/IH,D,yKTVIBHOCTb NPV Pe3Kor CMEHe HanpspKeHus.
&= @ Ld‘r W= —
dt dt 2.
Jlnuesasi naHenb Bl gomkHa cogepxartb:
- CTPEnoYHbI NpMBOP ANst KOHTPONS NAaAeHUst TOKa Yepes3 MHOYKTUBHOCTD;



- TPU UMPOBBLIX 3NEMeHTa YynpaBneHuss Ans BBOAA WCXOAHbIX AaHHbiXx (BOAC UCTOYHMKA,
COMPOTMBMEHNS Harpy3kum R), 3Ha4yeHUs1 KOTOpbIX YCTaHaBMMBAKOTCA B COOTBETCTBMM C BapuUaHTOM
3ajaHus;

- TPU UMGPOBLIX MHOMKATOPA AN OTOOPaXeHWSI MIHOBEHHbLIX 3HAYeHWUn 3Heprum W, cunbl Toka U
BPEMEHM t, B TEYEHME KOTOPOro TOK MEHSIETCS B € pas;

- Tpu ocumnnorpaca Ans perucTpauum B BUAE BPEMEHHbIX rPacduKoB TEKYLUMX 3HAYEHUI Toka Yepes
WNHOYKTMBHOCTb, HaNpshXeHWUs1 Ha COMPOTUBIIEHMUMN HArpy3ku U 3HEPruu.

AHaro2u4yHo rnamomy 3adaHuro.

7. Ha ocHoBe KOHLENUMN KOHEYHbIX aBTOMaToB (MaluMHa COCTOsHWS) pa3paboTaTth Bl1, BbINONHAOLWMIA
cnegyowme pyHKUnN:

- ¢dopmupoBaHne curHana 3agaHHou dopmbl (hopMa Hecyllen BbliOupaeTcsi C NUUEBOW NaHenwm):
rapMOHUYECKMI, NUna, NPSAMOYrONbHUK, TPEYrONbHUK.

- K cUrHany agauTuBHO NogMeLlnBaeTcs WyM U MHOro4yacToTHasi noMmexa.

- ocyulecTtensieTca dunbTpauus curHana (Tun u napameTpbl dunbTpa AOSMKEH 3a4aBaTbCs C NULEBOW
naHenm).

- NPOU3BOANTCS criekTpanbHoe npeobpasoBaHMe MO BCEWN peanu3aumm CUrHana u OKOHHOe — C LLaromM no
BPEMEHMU, 3agaBaeMblM C NULIEBON NaHenNu.

- CTPOSAITCA BPEMEHHbIE peanm3aunm N MrHOBEHHbLIE CMEKTPbl CUTHANOB (MCXOQHOro, 3allyMIIEHHOrO C
NomMexom 1 (pnnbTPOBaAHHOIO).

- CTPOATCS CNEKTPOorpaMmmMbl CUrHasIOB (MCXOAHOrO, 3aLlyMSIEHHOIO C MOMEXON U PUIbTPOBAHHOrO).

Jlnuesas nanenb Bl gomkHa BkoYaTh:
- 9NeMeHTbI ynpaBneHnsa ons 3agaHus napaMmeTpoB opMUpyeMbIX CUrHANOB U UNbLTPOB
- 9NIEMEHTbI MHOVKaUuK, Onst OToOpakeHNss N3MEPEHHbIX NapamMeTPOB N XapakTEePUCTUK

8. Ha ocHoBe KoHLEenuMn KOHeYHbIX aBTOMaToB (MallMHa COCTOsHWS) pa3paboTaTth Bl1, BbINONHAOLWMA
cnepyowme oyHKUnn:

- tbopmupoBaHune curHana (Hecywen) 3agaHHon dopmbl (opMa Hecyllen BbiOMpaeTcs C NUUEBOWN
naHenu): rapMOHMUYECKUIA, NUna, NPSIMOYrOfbHUK, TPEYTroSbHUK.

- NPOU3BOAUTCA MOLYNAUUSA HECYLWen CUrHanom, TUn MOAYNAUMM N napameTpbl KOTOPOro 3agakTcd C
nMUEeBON NaHenwu.

- K cUrHany agaMTyMBHO NOAMELLMBAETCS WYM U MHOrOYacToTHas nomexa.

- OcyLLecTBNsAeTCa AemMoaynsaumna curHana.

- NPOU3BOANTCS CriekTpanbHoe npeobpasoBaHMe MO BCEWN peanu3auumn curHana n OKOHHOE — C Larom no
BPEMEHMU, 3aaBaeMbIM C NTMLIEBON NMaHENNMN.

- CTPOATCA BPEMEHHbIE peanu3auun U MrHOBEHHbIE CMEKTPbl CUTHANoOB UCXOOHOro, MOLYIMPOBAHHOMO
3aLlyMSIEHHOrO C MOMEXON U 4EMOOYNNPOBAHHOrO).

- CTPOATCH CMEeKTpPorpaMmbl CUrHamoB (MCXOL4HOrO, MOLYMAMPOBAHHOIO 3allyMSIEHHOrO C MOMEXON U
0eMOAyNMPOBAHHOIO).

JIInueBasi naHenb Bl gormkHa BKAOYaTh:
- ANeMeHTbI ynpaBneHns aAng 3agaHus napameTpoB OpMUpYyEMbIX CUrHANoOB 1 UnbTPOB
- ONeMeHTbl MHAUKaLUUK, Ans oTobpaxeHNsa N3MEPEHHbIX NapamMeTpPOB N XapaKTEPUCTUK

9. PeanusoBatb BIl, kotopbii 6ygeT ynpaBnate USRP c HacTponkon cnegyrowmx napameTpos:
MOAYNAUMS — aHanorosad, nepegada W npuveM WHgopmMauuMmM B TEKCTOBOM Buae (Heobxoaumo
ucrnonb3oBaTb KoAMpOBaHWE, MOAYNAUMIO, OeMoaynaumio, AekoaumpoBaHue). Bce ocTanbHble
napamMeTpbl YCTaHaBNMBaKOTCA B COOTBETCTBUN C peKoMeHAaunsaMu npenogasartens.

10. PeanunsoBatb BI, koTopbin 6yaeT ynpasnate USRP ¢ HacTponkon criegyroLmx napameTpos:
Mo4yNsauMs — YacTOTHas, nepegada u npuem nHdopmMaLmm B TEKCTOBOM Buae (Heobxoanmo
NCNonb3oBaTb KOAMPOBaHME, MOAYNALNIO, AEMOAYNALMIO, AekoanpoBaHue). Bce octanbHbie
napamMeTpbl yCTaHaBAIMBAaOTCHA B COOTBETCTBMM C pEKOMEHLauMs M npenogasaTtens.

11. PeanunsoBatb BI1, koTopbin 6yaet ynpasnate USRP ¢ HacTponkon cneayowmx napaMmeTpoB:
Moaynaums — dasoBas, nepegayda v npuem nHgopmaumm B TEKCTOBOM Buae (Heobxogmmo



ncnonb3oBaTb KognposaHue, MmoaynAauuo, gemMmoaynauuio, D,eKO,EI,VIpOBaHVIe). Bce octanbHble
napameTpbl yCTaHaBNMBAOTCA B COOTBETCTBUN C peKoMeHO4auuAaAMn npenogaBartens.

12. PeanunsoBatb Bl1, koTopbi 6yaeTt ¢ nomowpto USRP ocyuectBnaTb nepegady AaHHbIX B
aHanorosoMm Buae (curHan Heobxoammo cYMTbiBaTh CO 3BYKOBOW KapTbl [1K).

3apaHne cunTaeTcs BbiNOSHEHHbIM, CNU (DYHKLMOHANbHO NPeaoCTaBNeHHbI CTYAEHTOM
NPOEKT COOTBETCTBYET TPpeOOBaHUSIM, NpeanucaHHbIM 3a4aHneM.

20.2. NMpomexyTo4yHasa aTrecTauus

dopmMON NPOMEXYTOYHOM aTTecTauum no wutoram 2 cemectpa sdBndetcd 3adveT. OTmeTka
«3a4yTeHO» BbICTABNSETCA MNpPU YCMOBUWM BbINOMHEHUS BCEX MPAKTUYECKUX 3afaHUA U3 NepeyHs,
npegHa3Ha4YeHHOro A1 TEKYLLEro KOHTPOssi OCBOEHUSA ANCUMNITUHBIL. POPMOI OLEHKN KypCOBOW paboThl
Takke aBnsetca 3adveT. KypcoBas paboTbl BbINOMHAETCA B TeYeHWe cemecTpa. Tembl M 3agayu
KypcoBOW paboTbl COrnacoBbIBAOTCS MHANBMAYANbHO CO CTYAEHTaMu C y4ETOM MX Hay4YHbIX MHTEPECOB.

MpomexyToyHas aTTectauMst No AUCUMMIMHE MO uTOoram 3 cemecTpa OCYLECTBIISIETCS C
NMOMOLLbIO OLIEHOYHbIX CPEeACTB, peariM30OBaHHbIX B 3MEKTPOHHOM Kypce Ha nopTtane ONeKTPOHHbIN
yHuBepcuteT BIY edu.vsu.ru B Buge TECTOBbIX 3adaHWA MO BCEM pasgeniaMm OuCuuniuHbl. Kaxgbin
BOMPOC TecTa WMMEET HECKONbKO MNpPaBWUIbHBIX W  HEMpaBUIlbHbIX BapuaHToB oOTBeTa. Kaxabin
npaBunbHbIN OTBET faeT 6Gannbl, YMCNO KOTOPbIX pacCYMTbiBAaeTCA MO OOLeMy 4YuUCny NpaBUIbHbIX
oTBeTOB. Kaxabli HEBEPHbIM OTBET faeT «wTpadHble» 6annbl, YACNO KOTOPbIX PacCYUTbIBAETCA MO
o0LemMy 4ncny Bcex HEBEPHbIX OTBETOB.

PesynbTaTt aTTectaumm onpenensieTca B COOTBETCTBUM C YMCINIOM HaOpaHHbIX B TECTUPOBaHUMK
0annos.:

«HeypnosneTtsBopuTenbHO» - MeHee 50 6annos
«YgoenertsoputenbHo» - oT 50 go 69 6annos
«Xopowoy - oT 70 go 84 6annos

«OT1nn4yHo» - ot 85 o 100 6annos



