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1. O6que noJloxeHltt

1. Pa6o,.tas nporpaMMa cocraBfleHa Ha ocHoBe caMocroFTenbHo ycraHaBnilBaeMblx

rpe6oeannil r crpyKType nporpaMM noAroroBKu HayqHbtx h HayqHo-neAaroruqecKux
KaApoB B acnhpaHType, ycfloB]4flM peanil3aqHil, cpoKaM ocBoeHuf, 0Tl4x nporpaMM c
yqeroM pa3flilqHbtx Soprur o6yveHrr, o6pasoBarer'tbHblx rexHonorilil n

oco6eHHocrefi orAeflbHbtx xareropuft acnilpaHroB (ganee C)tD tA O6uleta

xapaKrepilcrt4Kr4 nporpaMMbt acnnpaHTypbr (ganee flA) no cnellilanbHocrl4 2.3.2.
BurqrcnnrenbHbte cucreMbt t vx efleMeHTbr. flpraerrlt 2023 [., oqHae $opua
o6yveHun.

Paspa6orqnr flA:
oLl0 .[onxHocru

flpodeccop OhT Knu B.Il.

2. l-lporparrltrvra paccMorpeHa ra o4o6peHa Ha 3aceAaHuu a OAT flpororon Ns 36 or
28'09'202t 

'' ,. Mecro x qenr Altcqxnn,Hbt B crpyKrype IIA

,4ucqnnnnHa 2.3.2 BurvrcnhrerbHbte cilcreMbt v1 tAx ofleMeHTbl orHocl4Tcf, K

o6paaoaarenbHoMy KoMnoHeHry yve6Horo nnaHa Snor 42.1 nporpaMMbl acnl4paHrypbl 14

HanpaBfleHa Ha noAroToBKy K cAaqe 3aqeTa I KaHAUAaTCKOTO OK3aMeHa.

l_fenuro ocBoeHhn At4cqnnnunat 2.3.2 But.{r4cnhreflbHbte chcreMbl t4 ilx ereMeHTbl

FBflFercf, yrny6nennure 3HaHVA TeopernqecKux r MeroAol1orilLlecKnx ocHoB

npoeKTnpoBaHVA, oKcnflyaTawv vt pa3BuT]4f, BblqilCfll4TenbHblx ct4cTeM n hx oneMeHToB, a

TaKXe cnoco6Hocru craBilTb il peluarb nHHoBaqhoHHble 3a4aqu, cBf,3aHHble c

paspa6orrofi Mero4oB tA TexHhqecKnx cpe4crB, noBbttuatol4l4x eQ$exrneHocrb
oKcnflyaTallHr4 il npoeKThpoBaHilF Bbrqilcfll4TeflbHblx cHcTeM v vx ofleMeHToB, C

rcnonb3oBaHueM rny6ornx $yH4arraenrarbHbrx h cneqilanbHblx sHaHnil, aHanvrvqecKhx

MeroAoB r cfloxHbtx Mogeneti e ycnoernx HeonpeAeneHHocrl4.

3. llnanrpyeMble pe3ynbrarbl ocBoeHuf, AHcqHnr]lHbl

flocne ycneruHoro n3yqeHuf, Et4cqnnnilHbr y acnilpaHTa AoflxHbt 6utru AocrurHyrbl
cne4yrcu-14e pe3yl't brarut o6yve H un :

lrHaM (uogynau) r

1. AHannSnpOBaTb il rcnonb3oBaTb MeToAbl r CnocO6ul pe[UeH]4F

ilCcneAOBaTeflbcKt4x 3arqaq no TeMaTilKe npoBoAt4Mblx t4ccneAoBaluh u

oaapa6oror
2. l4cnonusoaaru raH$opMaLlroHHble pecypcbl, HayqHyto, onblrHo-

gKcnepilMeHTaflbHyrc ra npr6opHyto 6aaut nO TeMaTilKe npoBoALlMblx

ilccnettoB anuil H paspa6oror
3. KpnrnvecKn aHafl il3t4poBaTb coBpeMeH Hute npo6neM bl r H$opuaqiloH H blx

TeXHOnOrhfi U reneXOMMyHl4KaqUh, CtaeUTb 3a.qaqil il nCnOflb3OBaTb

rHHOBaLlt4OHHbte noAxoAbt coBepueHcTBoBaHrf, BblqrcnilTenbHblx cl4cTeM il ilx
ENCMEHTOB

4. Ocyr4ecrenrru e$$e KTu BHoe yn paBne H rae paspa6orrofi a n napaTH blx 14

nporpaMMHbtx cpe4crB Ha ocHoBe coBpeMeHHbtx Merogonoruil TeopernqecKilx

il gKcnepHMeHranbHblx l4ccneAoeaHnfi e o6nacril npo$eccraoHanuHofi

IleflTeflbHocrt4



4. Crpyrrypa u co4epxaHue AncqrnrhHbl
OcHoeHure bHocTll

Pasgen ur,qlrcqlt nn lt H bt Bu4ur yve6nofi
AesTenbHOGTl.l

O6ueu
BpeMeHn,

q.

Pas,qen (ruo4ynu) 1. Sneuenrul
Bbl tl l'l Ctl l,lTeI b H blx C 1,1 CTe M

AvnuropHble 3aHFTl4f, 14
CauocrogrefibHaF
pa6ora

14

Pas4en (uo4ynu) 2. TexHvt.tecxne
cpe4cTBa npueMa, xpaHeHllf 1,1

npeo6pasoBaHlte u nSopuaqn r

Avanropnbte 3aHf,Tt4fl 14
CauocrosreflbHaF
pa6ora

10

PasAen (Mo.qynu) 3. lirSpoeute
cpe4crBa o6pa6orrh lt npe,qcraBreHllt
nxSopuaqnu

Avauroonbte 3aHgrt4t 10
CauocrosrenbHaF
oa6ora

14

Pasgen (uoRynu) 4. Mero4bt aHanu3a ll
C ll HTe3a B bl tl l,l Ctl l,lTefl b H blx G l,l CTe M U ylx

SNEMEHTOB

AvnrropHbte 3aHFTt4f, 8

CauocrosrerbHag
pa6ora

10

Pas4en (uoeyns) 5. Ha4exHocrb
Bbltll,lGr|l,lTer|bHblx C]{CTeM n }lX
3TEMEHTOB

Ayprropnbte 3aHf,rt4fl 12

CauocronreflbHafl
oa6ora

10

Pas4en (uo4ynu) 6.
Apxrrerrypa,r B3aHMo4eicrelte
Bbl q l,lCr| ]4Tefl bH blx G l,lGTeM

Ay4uropHbte 3aHFTttf, 14

CaMocrocrerbHaF
pa6ora

14

hroro:
Avnnropxble 3aHf,Ttlg 72
CaruocrosreflbHae
pa6ora

72

Co4epxan tae pa34efl oB A]tcqta nfl ilH bl :

PasAen 1. eneueHTbt BbtqlcnnTerbHblx cl{creM
Tevra 1. Tnnoeute oreMeHTbt Bbtt{ncruTerbHblx cl4creM

OcHoaHure Bonpocbt reMbt:
- flocneAoBaren bH bte ycrPoilcraa ;

'- Kovr6ranaLlroHHbte ycrpofi crBa;
- OopnanpoBareflil n reHeparopbl uMnynbcoB;
- JluHefinute cBeroflt4oAHbte n XKI/ Arcnfleil;
- JzlcroqHuKV nvraHnl.

Pas4en 2. TexuuqecKle cpeAcTBa npueMa, xpaHeHlle n npeo6pa3oBaHut
rnSopuaqnu
Tenaa 2.YcrpoirrcrBa npileMa il xpaHeHtAA un$opt'laqnu
OcHoeHute Bonpocbl reMbl:

- YcrpoficrBa cBF3t4 c o6uerrou;
- YcrpoficTBa xpaHennn un$opMaqt4yl (uarHrrnule, onTrqecKne,

MarHilTOOnrnr{ecKl4e, nonynpoBognrxoeute).
Teua 3. flpeo6pa3oBareflu $opuut rHSopuaqru
OcHoaHute Bonpocbl reMbt:
- Ycrpofi crea eut6opKt4-xpaHeH rf, ;

- AnanoroBble KoM naparopbl;
- qAn u AL{fi.



PasAen 3. [n$poBbre cpe4crBa o6pa6orrlr r npeAcraBreHue nx$opuaqnu

Tenaa 4. AnnaparHure u nporpaMMHbre cpeflcrBa o6pa6orrn I npegcraBneHilfl
nHQopnltaqrr
OcHoeHure Bonpocbr reMbE

- An naparHas peafl r43aqr4fl Bbrr{ hcr ilTefl bH brx an ropnrMoB B ycrpofi creax
o6pa6orru cilrHanoB;

- flpoqeccopbr 6utcrporo npeo6paaoBaHilF Oypue;
- l-lr$poebre curHarbHbre npoqeccopbr.

Pas.qen 4. Merogut aHanlr3a n clrHTe3a Bbrqr,rcrr,rrerbHbtx cttcreM lt ttx
3TEMEHTOB
Tenaa 5. Cracrervrbt aBToMarvsat1lu'V npoeKrnpoBaHnA qn$poeutx u aHaroroBbtx
ycrpofi cra BbrL{ ucfl r4Ten bH brx cr4creM
OcHoeFrsre Bonpocbr reMbr:

- CxeuorexHhqecKoe npoeKTupoBaH[e e Orcad, Multisim, Proteus;
- Mo4enrapoBaHne B cucreMe MATLAB.

PasAen 5. HaAexHocrb Bbtql,tclurerbHbtx cl,tcreM u Hx SreMeHToB
Teua 6. YcrofiquBocrb efleMeHToa ra ycrpoficrB K BHeurHLrM aoegeilcrannvt
OcHoeHure Bonpocbr reMbr:

- ]fu accrQ ntaw+ BHeuJHt4x eosAefi crerfi ;

- Merogur noBbnreHilf, noMexoycroilqilaocril.

Teua 7. Mero4ur noBbr.leHhfl HaAexHocrt4
OcHoaFrure Bonpocbr reMbt:

- HagexHocrb oneMeHToB t4 ycrpoilcra, ee Konhl{ecrBeHHbte xapaKreptAcrvlKn;

- Mero.qut noBbLueHilfl HagexHocrt4.

PasAen 6. ApxrareKrypa H B3aHMo4eicrere BbtqHcnnTertbHblx cHcTeM
Teua 8. OpraHu3aq[fl r $yHrquoHr4poBaHhe BbrqilcflnreflbHbrx ct4creM ]l
KoMnbprepHbrx cerefi

OcHoeHsre Bonpocbr reMbt:
- eeontoqrfl Bbtr{t4cnl,trerbHbtx ct4creM. l(naccn$nKaqilF h MeroAbt KoMMyraqnil B

ceTf,x nepeAaqu .qaHHbrx;
- CenrraypoBHeBaf, MoAeflb apxhreKTypbr BbrLrt4cnnreflbHbtx cerefi (eranonHaf, MoAeflb

B3ail MoAe ilcteva orKpbrrbrx cncrenl ) ;

- Cereeute nporoKoflbt.

' 
5. Oprannsaqltf, caMocroererbnofi pa6orbl acnupaHToB

CaMocrocrenbHae pa6ora acnilpaHroB npn n3yqeHru At4cqunnnHbt (uogynn)
npegycMorpeHa B cne4yrot{vlx BnAax u $opua:

Pa6ora c reoperilqecKt4M MarepilafloM, noucK n o6sop flLlreparypbl vI

oneKTpoHHbtx t4croqHilKoe raH$opMaqHr no vHAVBtAAyaflbHo saflaHHoil
npo6neue Kypca;
Pa6ora B oneKTpoHHoM trypce (nsyseHne reoperhqecKoro Marepuafla,
BbtnonHeHile uH4t4Bil.qyanbHbtx 3agaHhfi r xonrponhpytolt1rx Meponpnatuirt u

Ap.);
CannocrosreflbHaf, npopa6orra yve6Ho-npo6neuHbtx 3aAaq, BblnonHseMat c
nphBneqeHileM ocHoaFtofi r AononHhrenuHofr flureparypbl;
floncr HayqHo-TexHn.{ecrofi unSopuaqnn B orKpbtrbtx l4crot{HnKax c Llenb0
alanv3a n Bbtg Bfl eH rg Kn toLle gutx oco6eH Hocreil.
J4ccnegoeaTe1bcKae pa6ora h yqacTue B HayqHblx xoHQepenLluf,x;



AHanns HayqHbrx ny6nuraquil no onpe,qeflennofi reuarilKe;
flo4roroexa pe$epara AnA c4aqil KaH4nAarcKoro oK3aMeHa.

['logroroeKa K 3aqery r KaHAhAarcKoMy oK3aMeHy.

6. Y,re6Ho-MeroAr,rrrecKoe n ran$oprtltaqlroHHoe o6ecneqeHlre AltcqltnruHbt

6.1 . Yqe6Ho-MeroAr,rqecKoe o6ecneqen ne
OcHogHas nxreparypa

1. SepesxrH, E. O. Ha.qexnocrb il TexHvrqecKafl AilafHocn4Ka crcreM: yve6noe
noco6ue / E. O. SepesrrH. - Canrr-l-lerep6ypr: flanu, 2022. - 260 c. - ISBN
978-5-81 14-3375-9. - Tercr: ofleKrpoHHyth ll Ilany: efleKrpoHno-6n6nuoreqHaf,
cucreMa. - U RL: https://e. lan book. com lbooV206369 (Rara o6paqeu nn :

09 .04.2023). - Pexu M,qocryna : Anf, a Brop t43. nofl bsoaareneil.
2. l-eprrltaH-l-aflKt4H, C. l-. BrpryaflbHbte na6oparopilil noflynpoBo,qHrKoBbtx -ct4creM

B cpege Matlab-Simulink: yve6Ho-uero4r4LrecKoe noco6ne lC. f .l-epuaH-
l-anxrn. - CaHxr-l-lerep6ypr: flaHu, 2022. - 448 c. - ISBN 978-5-81 14-1520-5. -
Tercr: eneKTpoHHafi Il Ilant: oneKTpoHHo-6ra6nnoreqHaf, cilcreMa. - URL:
https://e.lanbook.com lbookl213260 (4ara o6paqeHraa: 09.04.2023). - Pexnvt

Aocryna: Ane aBTopr43. noflb3oaareneil.
3. Aopoxoe A. H. n Ap. O6ecne.{eHile Ha.qexnocir,r cfloxHbrx rexHhqecKilx ctlcreM:

yve6Hnr / A. H. fiopoxoa, B. A. Kepnoxrqrril, A. H. MnpoHoa, O. n.
lllecronanoBa. - 3-e rsg., crep. - Canrr-flerep6ypr: flanu, 2022. - 352 c. -
ISBN 978-5-81 14-1108-5. - Texcr: ofleKrpoHHytir Il Ilar:o: eneKrpoHHo-
6n6nnoreq Has cucreMa. - U RL: https ://e. la n book. com lbooV209894 (Rara
o6paqeH r,r n: 09.04.2023). - Pexr u Aocryna : Anfl a Bropt43. non b3oearenefi .

4. Xypaenea, A. E. 1/n$oroMMyHilKaLliloHHbte cilcreMbt. Annaparnoe
o6ecne.{eHne: yve6HuK Ane By3oB / A. E. Xypaenee, A. B. MaxulaHoe, A. B.

l4aaFruulee . - 2-e n34., crep. - Canm-flerep6ypr: flaxu, 2021. - 392 c. - ISBN
978-5-81 14-8514-7. - Texcr: eneKrpoHHrltil ll Ilant: oneKrpoHno-6r6nuoreqHat
cncreMa. - U RL: https ://e. la n book. com lbooV 17 6657 (gara o6pa uleH rn :

09.04.2023). - PexraM Aocryna: Anfl aBropt43. noflbgoaarenefi.
5, Xypaanes, A. E. l/H$oroMMyHilKaLlnoHHbte cilcreMbl. flporpauuHoe

o6ecneqenne: yvebHHK Aae By3oB / A. E. Xypaanee, A. B. MaruJaHoa, A. B.

l4eaHuqea. -2-e il34., crep. - Canrr-flerep6ypr: IaHu, 2021. - 376 c. - ISBN
978-5-81 14-8515-4. - Texcr: ofleKrpoHHaM ll Ilant: oneKrpoHno-6u6nuoreqHae

, cr4creMa. - URL: https://e.lanbook.com lbooV176658 (gara o6paqenrr:
09.04.2023). - PexraM Eocryna: AflF aBrop143. noflbsoeareneil.

6. 3aroncxyrfi, A. B. Mo4enr,rpoBaHhe o6uerroe ynpaBneHras e Matlab: yve6noe
noco6ue / A. B. 3aroHcrufi, fl. f. Tyrauroea. - Canrr-flerep6ypr: flaHu, 2022. -
144 c. - ISBN 978-5-81 14-3270-7. - Terccr: eneKrpoHHyril ll Ilanl: sneKrpoHHo-
6u6nnoreq Haf, chcreMa. - U RL: https ://e. la n book. com/book/206033 (4ara
o6pa qen ra s: 09 .04.2023). - Pexr nlt Aocryna : Afl f, a Brop 143. nofl b3oearenefi .

7. 3axaxarnoe, B. l-. TexHn.{ecKile cpeAcrBa aBToMarn3al];nv: yve6Hoe noco6ne /
B. l-. 3axaxarHoB, B. M. flonoa, B. A. A$oHbKl4Ha. - Canxr-flerep6ypr: flanu,
2020. - 144 c. - ISBN 978-5-81 144111-2. - Tercr: oneKrpoHHsrit Il Ilana:
oneKrpoHHo-6u6nuoreqHafl cilcreMa. - URL: https://e.lanbook.comlbookl13O159
(4ara o6paqeHraa:09.04.2023). - Pexru Aocryna: Ane aBropl43.

noflb3oBareneil.
8. JzlrHaroe, A. H. MrrpocxeMorexHnKa il HaHoofleKTpoHt4Ka: yue6Hoe noco6ne / A.

H. lzlrHaroe. - CaHrr-flerep6ypr: flaHu, 2022. - 528 c. - ISBN 978-5-8114-1161-
0. - Tercr: oneKTpoHnuh Ilflanu: oneKTpoHHo-6u6nuorer{Hafl cilcreMa. - URL:

https://e.lanbook.com lbooV210695 (gara o6paqeHr,ra: 09.04.2023). - Pexrvt



.qocryna: Ang aBTop143. nofl b3oBareflefi .

9. Ky4uHoe, lO. Vl. Teoprr aBroMaruqecKoro ynpaBneHua (c ncnorb3oBaHileM
MATLAB - SIMULINK): yve6noe noco6ve AnA By3oB I A. n. KygnHoe, O. O.

f'laqenro. - 4-e u34., crep. - CaHrr-flerep6ypr: flaHu, 2021. - 308 c. - ISBN
978-5-81 14-5520-11- Tercr: ofleKrpoHHyrit ll Ilanv: ofleKrpoHno-6r6nnoreLtHan
cucreMa. - U RL: https://e. lanbook. com lbookl 17690 1 (4ara o6paqeHun:
09.04.2023). - PexraM Aocryna: Aflt aBrop143. nonbsoeareneil.

10.fleoHruee, A. C. ApxrareKrypa Bbtr{ucflr4TeflbHbrx cr,rcreM: yve6Hoe noco6ne / A.

C. JleonrueB. - Mocrea: PTy M14P3,A,2021. - 125 c. - Tercr: oneKrpoHna':F' ll
fl a n u : oneKTpoH H o-6n6nuoreq HaF cilcreMa. - U RL:
https://e.lanbook.com lbookl176539 (gara o6paulenr,rn: 09.04.2023). - Pexrnlt

Aocryna: Anf, aBTopt43. nofl b3oearenefi .

l l.MarasrHHuKoBa, A. fl. OcHoeur qraQpoeofi o6pa6orru chrHafloB I A. n.
. MarasilHHr4KoBa. - 4-e n34., crep. - Canrr-flerep6ypr: flaHu, 2023. - 132 c. -

ISBN 978-5-507-46133-2. - Terccr: oneKrpoHHttit ll Ilans: eneKrpoHHo-
6n6nuor eLt HaF crcreMa. - U RL: https ://e. lan book. com lbooV2985 1 4 (Aara
o6paqen ra n: 09.04.2023). - Pexr u,qocryna : Ane aBrop 143. non b3oearenefi .

12.HnrnSopoB, C. H. Teopran napanfl en bHoro Anaf Hocn4 poBaH nf, . flncrpern ute

o6uerrut: rvronorpaQua I C. H. HrarraQopoB. - CaHrr-flerep6ypr: flanu, 2020. -
144 c. - ISBN 978-5-81 14-4292-8. - Tercr: oneKrpoHHytir ll Ilaas: ofleKrpoHHo-
6n6 nuoreq Hae cucreMa. - U RL: https://e. lan book. com/bookl 1 31 047 (Aata
o6paqen ra a: 09.04.2023). - Pexu vt Aocryna : .qnn a Bropt43. nofl b3oaarenefi .

1 3. Hraxrasopoe, C. H.,fluarHocrilpoBaHue qra$poeurx o6uerroe. O6pa6orra
pearqufi: rrlroHorpaQua I C. H. Hrarua$opoB. - Canxr-flerep6ypr: flaHu, 2020. -
88 c. - ISBN 978-5-81 14-4293-5. - Tercr: ofleKrpoHHytir ll Ilaay: ofleKrpoHHo-
6u6n uoreq Hae cilcreMa. - U RL: https ://e. lan book. com lbooV 1 301 82 (gara
o6pa qeH r,r n: 09.04.2023). - Pexn nlt .qocryna : Anf, aBTop 143. nofl b3oearenefi .

14.florexuH, A. C. Mero4st npoeKTilpoBaHVA qraQpoeutx ycTpoilcTB B cocTaBe
nnQoxonaMyHrKaqnoHHbtx cr4creM: yue6Hoe noco6ue I A.C.florexuH. - Mocrea:
PTy M14PeA, 2022. - 135 c. - Tercr: ofleKrpoHnuh ll flanu: efleKrpoHHo-
6r6n noreq Har cllcreMa. - U RL: https ://e. lan book. com/boold3 1 08 1 7 (para
o6pa qen r s: 09 .04.2023). - Pexn u Aocryna : Afl F aBrop 143. nofl b3oearenefi .

15.flyroarnH, A. B. OcHoeut nocrpoeHrn unQoroMMyHhKallrloHHblx cl4creM u cerefi:
yve6noe nocobue / A. B. flyroexnH. - Mocxea: TyCyP, 2022. - 128 c. - Texcr:
oneKTpoHHuirr ll Ilanr; oneKrpoHno-6n6nnoreqHaf, crcreMa. - URL:
https://e.lanbook.com/book/313568 (nara o6par4eHrac: 09.04.2023). - Pexunlt

' Aocryna: Ans aBTopt43. nonb3oaareneil.
16.CnrrpHoe, lO. A. OcHoeul Mt4KpooneKTpoH14Kr4 t,r Mt4KponpoqeccopHofi rexnrxr:

yve6Hoe noco6ne / tO. A. CuupHoe, C. B. Coronoe, E. B. Turoe. -2-e usg.,

ncnp. - Canrr-flerep6ypr: flanu, 2022. - 496 c. - ISBN 978-5-81 14-1379-9. -
Tercr: oneKTpoHHletit ll Ilaau oneKTpoHHo-6r6nuoTeL{Haf, cncTeMa. - URL:
https://e.lanbook.com lbookl211292 (Aara o6par.rlenun: 09.04.2023). - Pexnu

AOCTyna: Anf, aBTOp1,13. norb3oeareneil.
17.Cuupnoe, JO. A. TexnrqecKhe cpe,qcTBa aBToMaTr3aLIAtA il ynpaBI'leHilc:

yve6Hoe noco6ne 4flf, By3oB / lO. A. Cturapnoa. - 4-e il38. crep. - Canrr-
flerep6ypr: flaHu, 2021. - 456 c. - ISBN 978-5-81 14-8290-0. - Tercr:
ofleKTpoHHr;tit lt Ilan;: oneKTpoHHo-6u6nnoreqHaF cucreMa. - URL:
https://e.lanbook.comlbookl174286 (4ara o6paqeHran:09.04.2023). - Pexuvt

.qocryna: AnF aBTopt43. nonb3oearenefi .

18.Crenanoe, A. 5. lnQpoaan o6pa6orKa cilrHaIoB B pa4ilorexHnqecKhx
ct4creMax. Peanilsaqnn afl fopl,rrMoB Ha MHorof,AepHbtx qr$poeutx curHanbHblx

npoqeccopax: yve6noe noco6ue I A.5. CrenaHoB. - Canrr-flerep6ypr: Cn6fyT



ilM. M.A. SoHv-EpyeBilqa, 2021. - 38 c. - Texcr: ofleKrpoHHafii ll Ilans:
eneKrpoHHo-6u6nnoreLtHaf, crcreMa. - URL: https://e.lanbook.com/book/279665
(gara o6par.rleHraa 09.04.2023). - Pexuru Aocryna: 4flf, aBropt'l3.
norrb3oBarenefi.

19.Cre$aHoBa, h. A. MoAeflilpoBaHile crcTeM reneKoMMynnxa1nh B cilcreMe
MATIAB+Simulink: yve6Hoe noco6ne I lA. A. CreQaHoea. - Caruapa: fll-YTl4,
2018. - 112 c. - Texcr: efleKrpoHnafi llJlaHu: oneKrpoHHo-6n6nuoreL{Hae
cncreMa. - URL: https://e.lanbook.com lbooW182237 (4ara o6paqennn:
09.04.2023). - PexraM Aocryna: Anfl aBropl43. nonbsoearenefi.

20.CrporoHoe, A. B. Peanugaqv,A anropurMoa qraSpoaofi o6pa6orKl4 curHafloB B

6aeilce nporpaMMrpyeMbtx floruqecKnx hHTerpaflbHbtx cxeM: yve6noe noco6ne /

{. B. CrporoHoB. -4-e il34., 1,1cnp. il,qon. - CaHrr-flerep$ypr: flaHu, 2022.-
352 c. - ISBN 978-5-81 14-3491-6. - Tercr: ofleKrpoHHulfi ll Ilana: ofleKrpoHHo-

6r6n nore'.{ Hae cn creMa. - U R L: https://e. lanbook. com/bookl2061 02 (nara
o6pauqenran:09.04.2023). - Pexnu Aocryna: .qne aBrop143. noflb3oBareflef .

21.Tapacoe, lA. E. Bur,{ilcnureflbHbte Ma[uuHbr, KoMn.neKcbl 1,1 KoMnbPTepHble cerr:
yve6Ho-naeroAt4l{ecKoe noco6ne I Vl. E. Tapacoa. - Mocrea: PTY Ml4PeA, 2021.

- 89 c. - Tercr: ofleKrpoHHyrit ll Ilany: ofleKrpoHno-6u6nroreqHae cl4creMa. -
U RL: https ://e. lanbook. com/bookl 17 6541 (Rara o6pauleH ra a: 09.04.2023). -
Pexr rr/l Aocryna : Afl F a BTop143. non b3oeareneti.

22I apacoe, lA. E. CxeuorexH n Ka ycrpoft cre KoM n bprepH btx cl4creM : yve6noe

noco6ue I lA. E. Tapacoe. - Mocxea: PTy Mt/PeA,2022 - Llacru 2 - 2022. -
315 c. - Tercr: eneKTpoHHyth ll Ilany: oneKTpoHno-6u6nroreqHae cucreMa. -
U RL: https://e. lan book. com/boo W 31 0829 (gara o6paqeH ra a: 09'04'2023). -
Pexnu Aocryna: ,qafl aBTopt43. noflb3oeareneil.

23.TpyxraH, M. n. KounuprepHoe Mo4eflhpoBaHne H npoeKrhpoBaHile POA:

cncTeMHbtfi noAxoA. gacru 1: yve6Hrax AJlf, By3oB / M. n. TpyxraH. - CaHrr-
f'ferep6ypr: flanu, 2022. - 408 c. - ISBN 978-5-8114-8693-9. - Texcr:
oneKTpoH nulil tlIaHu: sneKTpoHH o-6n6nnorel{Has chcreMa. - URL:

https://e.lanbook.com tbooV197548 (4ara o6par4eHraa: 09.04.2023). - Pexuut

.qocryna: Anfl aBTopt43. nofl b3oeareneft .

24.fpyxnn, M. n. Mo4enrapoBaHhe chrHanoB h cl4cTeM. OcHoaut paapa6orrn
KoMnbprepHbrx ruo4enefi cucreM il cilrHanoe: yve6Hoe noco6ue 4nn ayaoe / M.

f1. Tpyxr,rH . -Z-e n34., crep. - CaHrr-flerep6ypr: flans, 2021' -212 c. - ISBN

978-5-81 14-8064-7. - Tercr: oneKrpoHHafi ll Ilany: oneKrpoHno-6n6nuoreqHaF
cncreMa. - URL: https://e.lanbook.com lbooW171422 (gara o6paqeHnn:

' 09.04.2023). - Pexru .qocryna: Ane aBropt43. nonb3oearenefi .

25.Xapprc, A. M. l-lr,rQpoeafl cxeMorexHilKa il apxnreKrypa KoMnborepa RISC-V /

E. M. Xappuc, C. fl. Xappilc; noA peAaKlluefi A. lO' PoMaHoea; nepeBoA c

anrnnficroro B. C. FqeHroea. - Mocrea: AMK flpecc, 2022. - 810 c. - ISBN

978-5-97060-961-3. - Tercr: ofleKrponHurfi ll Ilans oneKrpoHHo-5v6nuoteqHaf,
cilcreMa. - U R L: https ://e. lan book. com lbookl241 1 66 (Rara o6pa qen rn :

09.04.2023). - PexraM Eocryna: ,qnfl aBropt43. nonbaoearenefi.
26.tlJaepraH, C. C. TexHnra MilKponpoqeccopHblx cl4creM B

n nsorou vryH H Ka qiloH H btx n pnfl oxeH nnx. Pean v3at1;n+ qr$poeutx rn brpoB Ha

6age cnrHanbHbtx npoqeccopoa: yve6Hoe noco6ue IC. C. llJaepr,rn, T. H.

3yfixoaa, O. lO. Mycaroea. - Mocrea: MTYC]4, 2021- - 70 c. - Tercr:
eneKTpoHHalla ll Ilan;: oneKTpoHHo-6n6nroTellHaf cl4cTeMa. - URL:

https://e.lanbook.com lbookt215336 (4ara o6paqenr,ra:09'04'2023)' - Pexnnlt

flocryna: Ans aBTop143. nofl b3oearenefi .

![onon x nren bHae n rreparypa



1. Anrlur$epoB, C. C. floeepra. !4svrepenrae napaMerpoB cnrHafloB. OqeHra
pe3ynbraroB t43MepeHnfi: yqe6Ho-Mero4l4qecKne noco6ufl / C. C. AnqutQepoa,
K. E. PycaHoe, K. H. Oagt4noBa; no4 pe4aKllhet4 C. C. AnrlurQepoBa. - Mocrea:

PTy M14P3,A,2021. - 81 c. - Tercr: sneKrpoHnuil llllaHu: oneKrpoHHo-

6n6n noreq HaF crcreMa. - U RL: https ://e. lan book. com lbookl2267 1 5 (gat a
o6par4eHra e: 09.04.2023). - Pexuvt Aocryna: Afle aBrop143. noflb3oearenefi'

2. Saxueesa, 1O. B. CxeuorexHrKa qr$poesrx ycrpoficrB: yL{e6Hoe noco6ile / lO.

B. SaruteeBa. - Canrr-flerep6ypr: fyAn, 2020. - 113 c. - ISBN 978-5-8088-
1542-1. - Tercr: eneKrpoHHytir Il Ilaty: oneKrpoHHo-6n6nnoreqHaF cncreMa. -
U R L : https ://e. l a n book. com/boo kl21 651 2 (qat a o6pa qe n r,r n: 09'04'2023)' -
f exra nlt Aocryna :,qfl F aBTopl43. nofl b3oearenefi .

3. BaRfroa O.C. enerrpoHrra. MareMarhi{ecKhe ocHoBbt o6pa6orxn cilrHafloB:

. yve6HilK h npaKTnKyM.qng aKa4eMhqecKoro 6axanaapuata lO.C. BaAyroe;
HaqroHan uH ul ft r4ccneAoBaren ucru il Toucrra fi nofl urexH uqecrr il yH 14 Bepchrer

ony). - Mocrea: lopailr, 2016. - 308 c.: ur. - Vnueepchrerbl Poccrn.
4. AanuinuH, A. A. lzlauepenraf, B paguogfleKTpoHl4re / A. A. ,[arr,rnraH, H. C.

fiaapeHro. - 3-e u3.q., crep. - caHrr-flerep6ypr: flanu, 2022. - 408 c. - lsBN
978-5-507 -44962-0. - Texcr: ofl eKrpoHH afi | I Ilaay: oneKrpoHHo-6n6n noreqHaf,

cucreMa. - U RL: https ://e. lan book. com lbookl254642 (nara o6paqen rr :

09.04.2023). - PexraM Aocryna: Anr aBropl43' noflb3oBareneil'
5. fleehA, M. X. [raSpoeaf, cxeMorexHnKa h apxhreKrypa KoMnbprepllM. x.

Esen4, Il. X. Capa. - Mocxaa: IMK l-lpecc, 2017. -792 c. - ISBN 978-5-97060-

522-6. - Tercr: efleKTpoHHytit ll Ilaty: oneKTpoHno-6n6nuore'.{HaF cncreMa. -
U RL: https ://e. lanbook. com/boold97336 (4ara o6par4en r,r a: 09'04.202 3). -
Pexuvt Aocryna: Enf, aBropt43. noflb3oearenefi.

6. ESaHoe, B. h. enerrpon/larHilTHafl coBMecrhMocrb paAuogneKTpoHHblx cpe.qcrB

14 ct4creM: yve6Hoe noco6ue I B.lA. E$aHoe, A. A. TnxoMl4poB. - Mocrea:
Tycyp, 2012. - 229 c. - ISBN 5-86889-188-0. - Tercr: eneKrpoHHYtit Il Ilana'.

ofleKrpoHH o-6u6nnoreqHaF ct4creMa. - URL: https://e.lanbook.com/book/5459
(gara o6paqeHran:09.04.2023). - Pexrna Aocryna: Anf, aBropl43.

nonb3oBareflef.
7 . Viaaaoa, lA. Vl. enercrporexHnKa u ocHoBbr eneKTpoHl,lrra: yve6nraK AnF eysoa I lA'

V1.lAaa1oa,f .lA. Conoeuee, B. F. Oponoe. -11-e n34., crep' -Canxr-
f'lerep6ypr: flanu, 2021. -736 c. - ISBN 978-5-81 14-7115-7 ' - Texcr:

oneKTpoHH c;tirr ll Ilanu sneKTpoHHo-6n6nuoTeqHafl cucTeMa. - URL:
' https://e.lanbook.com/booU155680 (gara o6par4enurn:09.04.2023). - Pexnvt

Aocryna: 4flf, aBTopt43. nonb3oeareneil.
8. Krarvr 

-B.It. 
KoncrpytfiopcKo-TexHonorilqecKoe o6ecne,leHre npou3BoAcrBa 9BM:

yve6noe noco6ue / B.Il. Kr,ru. - Tovrcx: J4sA-ao Tonacroro noflurexH}lqecKoro
yHnBepcurera, 2014. - 198 c.

9. koHoeanoe, 5. h. enerrponuraHne 3BM: yve6Hoe noco6ue I 6. U. KoHoeanoa.

- Mocraa: TyCyP, 2015. - 177 c. - Tercr: ofleKrpoHnafi llllaHu: ofleKrpoHHo-

6u6nroreqHan chcreMa. - URL: https://e. lanbook.com/booldl 1 0338 (gara

o6paqenra s:09.04.2023). - Pexnrrr Aocryna: Anf, aBropl43. nonb3oBarefleil'

10.flaHcrnx, B. l-. l-lraspoeure ycrpoficrea: yve6Hoe noco6ue / B. F' flancrux. -
Kupoe: Bcrl-y, 2014. - 253 c. - Texcr: sneKrpoHnatil ll Iasu: efleKrpoHHo-

6ra6n raoreq Hae cltcreMa. - U R L: https ://e. lanbook. com/bookl 1 64447 (Aara

o6paqeHra e: 09.04.2023). - Pexuvt Aocryna: Anf, aBrop143. nonb3oearenefi'

1 1 . Maxcrarr/loe, B. A. SnercpoMarHnrHafl coBMecrilMocrb paAHosfleKTpoHHoro

o6opygoe aHnfl'. yve6Hoe noco6ue / B. A. MarcnMoa. - CaHxr-flerep6ypr:
Cn6ry FA rarvr. A.A. HoeilKoBa, 2022. - gacrs 2. -2022. -287 c. - Tercr:



eneKTpoHHYtil ll Ilanv: sneKrpoHno-6n6nnoreqHae cncreMa. - URL:

https:i/e.lanbook.com tbookt292367 (gara o6paqeHraa 09'04'2023). - Pexuna

flocryna: EflF aBropu3. noflb3oeareneil.
1 2. MysurveH Ko, O. H. M_ero4ut rexH hqecKoro lqnarHocru poBau nn qn$_poBblx

ycipoilcre: y'.{e6Hoe noco6re / O. H. MyeutveHro._- Canrr-flerep6ypr: EI-TY
iBoeHuex" urvt.,[.O. YcrrHoaa,2016. - 185 c. - ISBN 978-5-85546-960-8. -
TerCr: gfleKTpoHHYtit ll Ilant: oneKrpoHHo-6h6nhoTeqHal c[cTeMa. - URL:

https ://e. la n book. co m tbooV 9821 8 (gara o6 pa qe H ra s: 09'04'2023) . - Pexr nlt

.qocryna: Afl fl aBTop143. nonb3oeareneil.
13. Onnenrefim, A. [raspoean o6pa6orKa crrHanoe: yve6Hr,rr / A. Onnenreilnll, P'

tLfaSep. - 3-e ,s4.,'ucnp. - Mocxea: TexHocQepa,2012. - 1048 c. - ISBN 978-

5-94836-3 2g-5. - Tercr: oneKrpoH H uia I I Ilany: ofl eKrpoH Ho-6r6n uoreq Hae

cucreMa. - URL: https://e.lanbook.com lbookft3524 (Aara o6paulenrn:
09.04.2023). - PexraM Aocryna: Erf, aBropl43. noflbgoearenefi.

14. flpoxopoe, c. l-. AnanoroBar eneKrpoHhKa e npr,r6opocrpoeHuu. PyroaoAOrao

no perueHuto 3a4all: yve6Hoe noco6ne lC.f . flpoxopoe,O.B, lUt'tn4op. -
CaHxr-flerep6ypr: flinu, 2022. - 244 c. - ISBN 978-5-81 14-3983-6. - Tercr:

oIfeKTpoHH yin il nanY: sfleKrpoHHo-6u6nnoreLlHae crcreMa. - URL:

https : i/e. la n book. com tbooV206738 (Rara o6pa qe H ra a: 09 .04.2023) . - Pexn vt

Rocryna: 4flf, aBTop143. nonb3oeareneil.
15. Pa$raroe, P. A. SnexrpoHHbte qenu u curHaflbl. AHanOroeble cilrHanbl tl

ycrpoficre a t P. A. Pa$raroB. - 2-e usg., ilcnp' - Canxr-flerep6ypr: Jlanu, 2022'

- 440 c. - ISBN 978-5-81 14-7607-7. - eKcr: sfleKrpoHHbtit ll Ilant: ofleKrpoHHo-

6u6nuot eq H an cu cre Ma. - U R L: https ://e. la n boo k. com lbookl2304 1 4 (aat a

o6paqenra a" 09.04.2023). - Pexnu iqocryna: Aflf, aBropil3. nonb3oearenefi.

16.PaSrarcoB, P. A. enerrpoHHble Llenh h crrHaflbl. qilSpoeste cilrHanbl Yl

ycrpoilcraa tP. A. Pa$raroB. - 2-e nsg.,14cnp. - Canrr-flerep6ypr: flanu,

2022. - g2O c. - lsBN 978-5-81 14-7606-0. - Tercr: sneKrpoHHYtir ll IlaaY:
gneKTpoH Ho-6n6nnoreq Haf, cncreMa. - U RL:

https:i/e.lanbook.com lbookt239450 (gara o6paqeHr'ra:09.04.2023)' - Pexnu

Aocryna: .qnf, aBTopl43. nofl b3oearenefi .

tZ. Caruroca4nurft, A. B. Asrorvlaril3npoBaHHoe npoeKTvlpoBaHre ycrporicra cilcreM

c6opa-o6pa6orxu AaHHbtx: yve6no-naeroghqecKoe noco6re / A. B' Cauocagnstfi.

-2-e. - Mocxea: HV1flY Ml4Ol4, [6. r.]. - Llacru 1: PSpice-MoAeflilpoBaHhe

oneKrpoHHbrx cxeM - 2015. - 156 c. - ISBN 978-5-7262-2057-4' - Texcr:

oIeKrpoHH tth lt Ilaaa: eneKrpoHHo-6u6fliloreqHae cucreMa. - URL:
'https:i/e.tanbook.comlbookl126675 (4ara o6paulenna:09.04.2023). - Pexuvt

Eocryna:,qnf, aBTop143. nofl b3oBarenefi '

lS.CarvrocagHulfi, A.'8. AeroMaTu3l,lpoBaHHoe npoeKTrpoBaHue ycrpoilcre chcTeM

c6opa-o6pa6orru .qaHHblX: yve6Ho-rueroAuqecKoe noco6ue / A. B'

Cavtoca.qHutfi. - 2-e. - Mocrea: HlAfly MlAQlA, [6' r.]'- Llacru 2: O-cnoenute

MeroAbt npoBegeHran PSpice-pacqeroB efleKrpoHHbtx cxeM. -2015. - 196 c' -
ISBN 978-5-7262-2057-4. - Tercr: eneKrpoHHuIh ll Ilana: sneKrpoHHo-

6u6n uoreq HaF cilcreMa. - U RL: https://e. lanbook. com/bookl 12667 6 (Eara

o6par4enra n:09.04.2023). - Pexnna Aocryna: AflF aBrOpLl3. nonb3oearenefi'

1g.Xapprac, A.M. lira$poeaf cxeMorexHilKa n apxhreKrypa KoMnbrcrepa.

,QononneHne no apxureKrype ARM / A. M. Xappuc, c. fl. Xappnc; nepeBoA c

anrnnilcxoro A. A. Cnnnxnn. - Mocr la: IMK l-lpecc, 2019. - 356 c' - ISBN

97g-5-97060-650-6. - Texcr: oneKrpoHHytit tt Ilan': eneKrpoHHo-6ra6nuoreqHaf,

cucreMa. - URL: https://e.lanbook.com tboo(111431 (4ara o6paqennn:

0g.04.2023). - PexraM Aocryna: AnF aBrop143. nonbeoearenefi'



6.2. Hn$opMaqytoHHoe u nporpaMMxoe o6ecneqeHlre
I . HayvHo-eneKrpoHHaf, 6ra6nuorera ell BRARY. RU - https://elibrary. ru/defaultx.asp
2. CnpaeovHo-npaBoBae ct4creMa KoHcynuraHrflnpc
3. hn$oprvrallhoHHo-cnpaBoLtHbte cucreMbr: flporpanruHulfi rounnerc KO,IEKC:

14 HTPAH ET, Texercne-pr
4. enerrpoHHo-6ra6nuoTeqHaf, chcTeMa <<flans>> - https://e.lanbook.com/
5. SciVal (rvrogynra: Overview, Benchmarking, Collaboration)'
6. Snexrpon nan 6u6nuoreKa http://grebennikon. ru
7. InCites Journal Highly Cited Data (JCR ra Essential Science Indicators)
8. enerrpoHHo-6n6nroTeqHafl cncreMa <lOpafir> - https://urait.ru/
9. enexrpoHHo-6u6nuoreqHafl chcreMa (ZNANIUM.COM)

https ://new.znan i um. com/

. flnqeHshoHHoe npofpaMMHoe o6ecne.{eFrue (e coorBercrB1414 c [lepevxeu
Jr r,r qeH3xoH Horo n porpa M M Horo o6ecneqen un TflY) :

7-Zip', Adobe Acrobat Reader DC; Adobe Flash Player; AkelPad; Design Science

MathType 6.9 Lite; Document Foundation LibreOffice; DOSBox; Google Chrome;

Mozilla Firefox ESR; Notepad++; Tracker Software PDF-XChange Viewer; WinDjView;

C++Builder 2007 (cereaofi pecypc vap.tpu.ru); Altium Designer (cereeofi pecypc

vap.tpu,ru); MATLAB R2020a (ceresofi pecypc vap.tpu.ru); MULTISIM 14.0 (cereeofi
pecypc vap.tpu.ru); lf Spice (cereaofi pecypc vap.tpu.ru); PROTEUS 8 Professional
(cereaofi pecypc vap.tpu. ru).

7. Oco6sie rpe6oeanltf, K MareplranbHo-TexHrqecKoMy o6ecne'leHnrc

B yve6nona
HayqH btx Hccne4oB annit

npoqecce ncnonb3yercf, cfle,qyoUlee o6opy4oaaHVe Anf,
a ganatnh:

Al,lCqHnnHHbl
flopn4ox opraHh3aqnn olleHnBaHilfl pe3yflbraroe o6yvennn B yHilBepc[Tere

pernaMeHTupyercn orAeflbHbtM roKaflbHbtM HopMarrBHblM aKToM <Cucreua

oqeHhBaHhf, pe3ynbraroB o6yvennn B Tonacrou noflurexHhLlecKoM yHuBepcilTere

(Cracreura oqennaaHun)> (e geficreyrcqefi pegarqrara). lzlcnonusyercR 6annuHo-

pefirunroean cucreMa oLleHnBaHuf, pe3ynbraroB o6yvenrn. J4roroeas oqeHKa

(rpa4nrlraoHHaA v nurepHaf,) no eragau yve6Hofi Aef,renbHocru (nsyqeHile flncqnnnilH,
Ht4A, nparcrraxra) onpeAeneerce cyMMofi 6annoa no pe3ynbraraM reKyulero KoHTpone u

8. IloprAor opra H H3a qlt lt oqeH uBaHuf, pe3yn bTaroB ocBoeH re



npoMexqTovHofi arrecraqt4h (nroroean pefiruHroear oqeHKa - MaKcLlMyM 100

6annoe).
Peronaen4yeMae luKafl a Anf, or4en bH brx oqeHoq H brx Mepon p nntuit

llkana Rrufi srsaMeHa. 3aqera

)AHOTO r TeKyulero rr}/r

Yo

3btnonHeHHt
3aAaHX9

CooreercrBre
f htl trt t It alurrarT Onpe4eneHlte oqeHKHI lrqa{trr{r.vrrrr

oueHKe
90o/o*100o/o <<Otnu,.ttto>> Orn u.{ Hoe noH 14 MaH ue npeAMera, BcecropoH H t4e

3HaH[f,, OTnilLlHble yMeHuf, 14 BflarqeHne onblToM
n paKTuqecxofi 4enrefl bHocrt4, Heo6xoAt4 M ble
pe3ynbrarbl o6yl{eHun cQoputtpoBaHbl, 14x KaqecrBo
oqeHeHo KoflnqecrBou 6annoa, 6nusruu r
MAKCUMAflbHOMV

70o/o - 89o/o <Xopouro> ,flocrarovHo nofl Hoe noHnMaHhe npe4Mera, xopoluue
gHaHVf,, yMeHnF il OnblT npaKTuqecKofi Aef,TenbHocrl4,
Heo6xoAr4Mbre pe3yfl brarbl o6yvennn cSoprunpoBaHbt,
KaqecTBo Ht4 oAHoro n3 HVx He olleHeHo Ml4HrManbHblM

Koflr4L{ecrBotu 6annoe
55o/o - 690/o <Y4oen.> flpueuneuoe noHuMaHta€ fl peflM€T?;

yAoBneTBopuTenbHble 3HaHnfl, yMeHhf, n onblT
n pa KTilqecKofi AeFTen bHocrl4, Heo6xoAl,l M ble
pe3ynbrarbr ooyqeHiln c$opvtttpoBaHbl, KaqecTBo

HeKOTOpbIX 1,13 H14X OqeHeHO Ml4HfMar|bHblM
KOflr4qecrBoM 6aflnoB

0o/o - 54o/o <Heygoen.> Peaynurarut o6yueHun He coorBercrBytor MvlHnMarbHo

trocraroqHbrM Tpe6oBaHt,tgM
9K3aMeHa.o

o/o

rLrr'tat l't uau|,c Sxgauex
6ann

GooreercrBlte
rpaAxqxonnoi

oqeHKe
OnpegeneHHe oqeHKHJrtrvJrttvatt

ta4anuh
SK3aMeHa

90o/o+100o/o 18+20 <<Otnnqno> Ornnqnoe noHilMaHne npe4Mera,
BCeCTOpOHHne 3HaH19, OTfll4'-lHble yMeHnf, n
Bfl a,qeHhe onblToM npaKTnqecKor

AeFTen bHocn4, Heo6xo4t4 M bte pe3yn brarbl
o6yveuun cQoputtpoBaHbt, ilx KallecrBo
oqeHeHo KonnqecrBoM 6aflfloB, 6fll43Kl4M K

MaKCnMarbHoMy

70o/o - 89o/o 14 17 <Xopor.r.ro> ,[ocrarovHo nofl Hoe noHuMaH]4e npeAMera,
xopotu],le 3HaHVA, yMeHnf, U onblr
n paKTuqecrofi 4enren bHocrt4, Heo6xo.qh M ble
pe3yfl brarbl o6yLleHun cSopnaupoBaHbl,
KaqeCTBO Hl,l OAHOTO V3 HVIX He OqeHeHO

M14HhMafl bHbtM Kofl HqecrBoM 6annoe
55o/o - 690/o 11 13 <Y4oen.> lpuenaneuoe noH hMaHue nPe.qMera,

[qoBfleTBopilTeflbHble 3HaHuF, yMeHilf, u onblT

]paKTilqecKoft AeFTefl bHocrl4, Heo6xoAl4 M ble

)e3ynbrarut o6yveHnn c$opurpoBaHbl,
(aL{ecrBo HeKoropblx 143 HHX OqeHeHO

vu4HuMarbHblM Koltt4qecrBoM 6annoe

0o/o - 54o/o 0+10 <<Hevloefl.) Pesvnurarbt o6vqeHhf, He coorBercrBylor



M 14 HhManbHO .qOCTaTOLIH blM Tpe60BaHuFM

55% - 100% (3aLtreHo> Pesynsrarut o6yveHur coorBercrBylor
MuHHMafl bHo nocraroqHbtM rpe6oaaH ilslvl

0 - 54o/o <<l1e gaqreHo>> Pesynurarut o6yveHuf, He coorBercrBylor
M 14 Ht4Mafl bHO .4OCTaTOqH blM Tpe6oBaHnfl M

bre Mepon qeHb THnoBblx uf,.
Oqenovusr

e
MeponputT

nfl

t rtanoeuti'roH'.rponsnutx gaAannri 
.,,

Onpoc

xapaKTepilcrt4K ycrPoilcre B

NPOEKThPOBAHilF.

Bonpocut:
1. Tunsr florrqecKrx efleMeHroe (fle).
2. flaparrlterpbt n xapaKrepracrrxr,r fle.
3. OcHOeHute Tunbt nOcfleAOBaTenbHoCTHblX ycrpOficra. AHanus tA

chHTe3.
Korvr6ranaqnoHHbte ycrpoficrea. AHanile il cl4HTe3. f1pttueHeHre.
OcHoeHute FBneHhfi, cBF3aHHble c onrilqecKuMl4 vI

Soroenerrpt4qecKil M t4 f, Br'leH nF M u B nonyn poBoAH 14 Ke.

6. flrneilHute cBero4l4o4Hble .qncnneh v vx ornilqnl or
xr4AKO Kp 14CTafl fl ULIeCKnX il HA14 KaTOpO B.

7. OopvrrapoeaTefln H reHepaTopbl [MnynbcoB. Ctafnnueayq
aMnflilTyAbl 14 qacrorbl KoneoaHuil.

8. flrHefinute V ilMnynbcHbte ucToqHl4Kt4 nnTaHVA. f'laparrlterput V

xapaKTepilcTl4Kl4.
9. l-lo4crcrenltut aHanoroBoro BBo.qa-BblBoAa B ycTpoilcreax

conpFxeHnf, c ooberaou (YCO).
10. flogcracreMbt r1u$poeoro BBoAa-BblBoAa e VCO.
1 1 . Crpyrrypa v nphHlliln pa6orut KoHrpoflnepa YCO.
12. OcnoeHbte KoMnoHeHTbt nporpaMMHofo o6ecnelleHilf, KoHTponflepa

vco.
13. CracreMHbte ranrep$eficut YCO.
14. [(naCCnSuxaqran no,qcilCTeM naMFTl4 BblL{ilCfll4TeflbHblx Ct4cTeM

(BC)
15. CraruqecKas h RnHaMnqecKaF naMrrb.
16. flonynpoBoAHt4KoBar naMf,ru. O3Y r fl3Y. Oneul-nausru'
17 . Bugyt nporpaMMnpyeMbtx nofrqecKhx 14HTerpanbHblx cxeM.

18. Kprareprara ilcnonb3oBaHVfl ycrpoficrB aut6oprn-xpaHeHufl npil

aHanoro-qraQpoeou npeo6pa30BaH n il.
OcHoeFture crpyKrypbr qraQpoaHanoroBblx npeo6pa3oaarenefi.
flapaverpbt il xapaKTepilcrt4 Kt4.

OcHoaHute crpyKrypbt aHa;roro-qra$poaurx npeo6pa3oeareneil.
f'lapauerpbt u xapaKTeprcrnKr.

21. CtaruqecKhe n rqilHaMilqecKile norpeluHocru AQfl'
22. ApxuteKrypa qraQpoeurx cn rH an b H blx n poqeccopoB (qC n )'
23. Orlenra il cpaBHeHue npol43BogilTeflbHocrn l-{Cfl.
24. Ctpyxrypa v ocHoBHbte xapaKrep4crtARV cneqnpoLteccopoB Oypue.

25. lAc;l.iltul<u ct4fHaI'toB npil MoEeflnpoBaHVA AOI{X ycrpoilcTB

na KeTax cxeMoTexH HqecKoro n poeKru po BaHUF'

26. klcro.{Hurr cnrHanoB npn MoAenhpoBaHnn nepexoAHblx

4.
5.

19.

20

naKerax cxeMorexHnqecKoro

n



Oqenoqnut
e

Meponpxer
ufl

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

lffraccr$u KaLluF no Mex B Bblll ucfl ilTefl bH blx ct4creMax.
florrnexn B KoporKt4x t4 Arll4HHblx fl14H14FX cecsn BC.

MerOAut pacqeTa npOXOx(qeHhF cilrHana B KOpOTKTX 11ilHt4Fx cBfl314.

[leperpecrHaf, noMexa n cnoco6ut ed yMeHbrueHnf,.

flouexn no LlenFM nnraHnl n Merogbl 14x yMeHb[ueHun.

Bragur oKpaHilpoBaHVA ereMeHToa ra ycrpoilcre BC.

flOrasarenh HaAeXHOCTI4 HeBOCcTaHaBnHBaeMblX 1434efl rfi BC.

Mero4ur onpeAeneHhs HaEexHocTl4 OfleMeHTOB 14 yCTpOfiCre BC.

MeroAut pe3epBhpoBaHuf, BC.
BepxHre ypoBHt4 vrogenr OSl.
TpaHcnoprHstfi ypoBeHb rvro,qenn OSl.
Cereeofi ypoBeHb rvro4enra OSl.
KaHanuHutfi ypoeenu rraogenr OSl.
Oilgn,{ecrrail ypoaeHu nro,qenn OSl.
Aapecauus a cercx lP.

CauocroRre
flbHoe
t43YLleHhe

TCM

Al4CqnnnilH
bl

Teuut:
1. Sutcrpogeilcrayoulue rorilqecKile sfleMeHTbl.

2. Annaparnbte n nporpaMMHbte CpeAcTBa COBpeMeHnurx YCO.

3. flepcnexruBHbte c[creMbl narusrra BC.

4. Oco6eHnocrn o6pa6orrn 6utcrponporeKa19u-lt4x npoqeccoB

nocpe,qcreo[r BC.
5. CpaexeHue chcTeM aBroMaT[3aqvn npoeKT[poBaHVA qrSpoastx n

aHafl oroBurx ycrPofi cre BC.

6. Tennoeofi pacqer sneMeHroe r,r ycrpoilcre BC.

7. Annaparnutft n nporparuunutfi KoHrponb rcnpaBHocru BC'

8. flpOrpauuHute MeTOAbl noBblUJeHuf, HaAeXHOCTI4 tA Xt4ByLleCTr

Bblq hcr nTerl bHblx cl4cTeM.

9. Mero,qut u cpeiqcTBa napaflflenunofi h pacnpegeneHHofi o6pa6orrr
rn$opuaqnn.

1 0. KeaFtroBbte KoMnbtoTepbl,

3a,{er lzlroroean oqeHKa cyMMl4pyeTctl no ilToraM TeKyqero KoHTpoI'lf, B

ceMecroe
PeSepar Teuut:

1. Conpnxent4e pa3fltlrtHblx TnnoB norilqecKilx oIleMeHTOB.

2. Surcrpo4eficrayroulre l-lAl-1.

3. Eurcrpo4eilcreynulile ALln,
4. CoepeMeHHble qu$poaute cnrHanbHble npoqeccopbl'
5. MogenilpoBaHhe aHafloroBbrx ra qra+poBblx oneMeHroe BC a

MATLAB/SIMULINK.
6. M ra xpoKoHTpoJ'tnepHaf, cucTeMa Ah a rHocTt4 poBa H un qu$poeutx

ONEMEHTOB.

7. MrarpoKoHTpoflflepHaF chcreMa r3MepeHilF napaMerpoB

aHanoroBblx AarqrKoB.
8. AnnaparHoe il nporpaMMHoe o6ecneqeHue conpexeHhe

Mt4KpoKoHrponnepa YCO c 3BM eepxHero ypoBHn

KanAuAarcr
ilil orsarvleFl

Bonpocut Ha oK3aMeH:

o Ycrpoficrea BBoAa il BbtBoAa rqilcKpeTHblx n aHaloroBblx

cil f HanoB. Ycrpofi craa rafl b Ba H uvecKof pa3Bq3KL1'



Oqeuoqxur
e .i

ueponprnr'
'. aA

:' flpl,tMepsr rhnoeulx xoxiporbHbtx

o Ananoro-qnQpoBbre n quQpoaHanoroBbte npeo6pa3oBarenil.
flpruqunur nocrpoeHrs. OcHoeHbre xapaKTepilcrr4Kr4 r napaMerpbr.
o Vcrflrrefln: ilMnyflbcHbre, uJr4poKonoflocHbre, onepaqiloHHbre,
pe3oHaHcHbre, norocoBbre, cefleKTilBHure. Ycunnrenr nocronHHbrx
cnrHar'roB. OcHoeHure xapaKTepilcrr4Kr4 r napaMerpur. Oco6eHHocn4
aHanv3a il npoeKTrpoBaHilF.
. Ycrpoficrea cBF3r4 c o6uexroM ynpaBfleHrn (VCO). Ocnoanure
Tnnbr YCO, nptaHqilnbr opraHr3aqnu.
o OcttoBHbre KoMnoHeHTbr nporpaMMHoro o6ecne.{eHhs
KoHrponflepa YCO.
o TnnoBbreereMeHTbrBbrqncnfiTeflbHbrxcr4creM:roruqecKue
oreMeHTbr, 4euruQparopbr, un$paroput, npeo6pa3oBarenil KoAoB,

cyMMaropbr, Tpil rrepbr, nporpaMM ilpyeMbre norrlrecKre 14 HTerpan bH ble
cxeMbt.
. lAnrerpaflbHbre MrKpocxeMbr 3a.noMilHatoult4x ycrpoilcre (f]3Y,
O3y, nn3D. CpaaHureflbHar oqeHKa xapaKrephcrur O3Y, CO3y,
nn3Y r Ap.
o l-lraSpoaure cHrHanbHbte npoqeccopbt. Cneqnan13ilpoBaHHbte
M il KponpoqeccopHbre KoHrponfl epbr, n porpaMMupyeMble KoHrpofl fl epbl.
. CucreMbr aBToMarn3an]y'V npoeKTrpoBaHHF qnSpoautx n
aHanoroBurx ycrpoftcre. Tnnur cr4creM aBToMaril3awn.
MogenrpoBaHre QyHxqraonanbHoe u BpeMeHHoe. flpoerrilpoBaHile
ycrpoilcra Ha nporpaMMilpyeMbrx norul{ecKnx uHTerpaflbHbtx cxeMax.
. HaAexHocrb oneMeHToe n ycrpoilcrB, ee KonilLtecrBeHHbte
xapaKTep[cr]4Kr4. Bneeannsre n nocreneHHbte orKa3bt. BnrsHne
oneKTpl4qecKnx il TennoBbrx pexilMoB oneMeHToB Ha nx HaAexHocTb.
Merogur noBbr[ueHilfl Ha4exHocrr. YcropeHHbte Mero4bt ucnutraHrfi Ha

HaAexHocTb.
. OcHoBHbte napaMerpbt r xapaKTepilcrt4Kt4 HcroqHrKoB nvraHnfl,
ocHoBHbre nyrn o6ecneveHilfi r4x BbtcoKt4x oKcnnyaraqiloHHbtx
noxagarenefi.
. Cra6unusatopbt Hanpflxenun nuneilHoro rilna. llpuHqnnut
nocrpoeHnc. OcHoeHbre xapaKTepilcl4Kt4 t4 napaMerput. f'lyrn il MeroAbl
n oB br r.t.leH n9 eKcnr'ryara qilo H H brx n oKa3areneil.
. lAr,ttnyflbcHbre cta5unusaropbt HanpflxeHun. flprHqnnut
nocTpoeH hF, ocHoBHble xapaKTepilcTt4Kl4.
. CocroqHhe i4 nepcneKTrBbt r4HTerpaflbHoro rcnoflHeHile
I4CTOqHhKOB NNTAHilfl.
o lActor.rHr4Kr4 6ecnepe6oilHoro nnraHtA+.
. CeuuypoBHeBaf,MoAenbapxilTeKTypbrBbtL{t4cflrreflbHulxcerefr.
. CereBbre nooroKonbr pa3nhqHoro vpoBHF.

KTE Hlrt no HUA

Oqenovrure
Meponpn9\J4f,

ff pouerqypa n poBenqerl'tiif ,, o qe n o.t HD ro Me po n plt fl:Tuia n

Onpoc Teryqril KoHrponb
v..re6Horo Marephafla,

ycneBaeMocTr4, T.e. npoBepKa ycBoeHHe
perynflpHo ocyulecTBnfleMaF Ha npoTf,xeHtAn

Mero4nvec



IlpoueRypa n nn
neo6x Me

ceMegTpa. Teryr4rail KOHTpoflb eHanufi yqaululxcf, opfaHil3oBaH KaK

vcrHurfi rpvnnoeofi onpoc (YfO).
CP CanlocrOsTeflbHaf, pa6Ora OpraHu3oBaHa B COOTBeTCTBTS C

TexHofloruefi npo6neMHoro o6yveHun r npegnonaraeT cfle.qypqre
Sopvrur aKTnBHocrt4:
. CaMOCTOsTenbHaf, npOpa6Orra y'.{e6Ho-npo6neunutx 3aAall,

BbtnOIHfleMaF C npilBfleqeHileM OCHOBHOfi U .qgngflHl4TenbHgfi
flnreparypbl;

o noucK HayLtHo-TexHnqecKofi rH$opuaqilH B oTKpblTblx l4cTol{Hl4KaX

c uenblo aHannga il BblgBfleHilc Kfl]OqeBblx oco6eHHocrer.

3a.{er t-'lpovrexqyroqHag aTTecTaLlre no AucqhnflilHe npoBogl,lTcf nocne 3

ceMecTpa npenogaBaTefleM, peann3y1gLLl'lM Al4cqlannilHy. -3aqeT
npoBOALtTCfl B cOOTBeTCTBttt4 C flgnoxeHneM O npgBe,qeHnn TeKyqerg
KOHTpOflF n npoMexryroqHofi arrecraqHn Tny.
lzlroroaac oqeHKa cyMMytpyeTce no pe3yflbTaTaM TeKyu-lero KoHTpoflfl

B ceMecrpe. MaKcl4MyM 100 6annoa, (He 3aqreHo) - 0-54 6anna,
(3aqreHo) - 55-100 6annoe.

PeQepar B paurax noAroroBKt4 K KaH.qilAa
<<BstqucnnrenbHbte cncreMbl
npeAcraBflter pesepar no reM
nccfleEoBaHVA. Terr,la pe+epara
HayqHblM pyKoBoAl4TereM,quccepr
pe$epara npoBoEl4r qneH 0K3

HantAv.nv oqeHKil (3aqTeHo) 3a p
cAaqe KaH.qHAaTcKOrO eK3aMeHa.

Tpefloeauun x oQopuneHurc. PeSepar Bblno1HgeTcfl Ha IhcTaX

6ynltarra Qoprr,rara A4. Tercr nellaTaeTce Ha KoMnbloTepe 14

urphQroM. flpo6en Melr14y crpoKaMh 1,5 t4HrepBarla' l-lpn

HanngaHilt4 TeKcTa HeO6XOiqLlMO c96fltoAaTb nOflfl: fleBOe - 25*30 vtvt,

npaBoe - 10+15 MM, BepxHee - 20 MM, Hl4xHee - 20 MM. Bce

crpaHnqbl pesepara HyMepyprcf, 14 6poulopylorce. O6reru pa$orbl

EonXeH cocTaBflf,Tb He MeHee '1-ro aBTopgKoro nhcTa (He uenee 24

cTp.). OpueuuanbHocmb meKcma peQepama AoflXHa cocTaBflFTb

95%. Cmpyxmypa pe$epama eKfltoqaem ruTynbHblft flhcT, I114Cr

pelleH3l,1H, COAepXaHfe, BBe,qeHhe, OCHOBHyIO L{aCTb, 3aKnPqeHHe,

cnucoK rcnoflb3oBaHHofi nnTeparypu . TumynbHbtil nucm f,BnFeTcf,

nepBbrM flucroM pe+epara n 3anonHFercfl no o6pa3qy.
Codepxauue BKntoqaer HaIMeHoBaHue rflaB, pa3genoB'

naparpasoB c yKa3aHueM HOMepa cTpaHnqbl, c KoTopoil oH14

Har{ilHarcTcl. Bo eee\eHuu pacKpblBaeTcf 3HaqeHre Bbl6paHHofi

TeMbt, CTeneHb ee rCcfleAoBaHHOCTl4, qenb V gaqaq4 pa69Tbl,

Qopvrynrapyprctt ocHoBHble nofloxeHufl reMbl 14 crpyKrypa pa6orbl.

TerCr OCHOeHOil qacm1 AenilTCfl Ha rnaBbl, pa34eflbl tAnV

naparpa$bt, 3Aecb u3flaraeTcf, co4epxaHhe pa6oTbl. B ocHoeHoil
qacTn qefleCOO6pa3HO Bbl,qefleHile 2-3 BOnpOCOB, OTpaXaHCUll'lX

pa3Hbte acneKTbt reMbl. B pe$epare BaXHo npuBecTh pa3nhvHble

TO'.{Kr 3peHng Ha npo6fleMy n EaTb UM OqeHKy. B saKnoqeHuv

noABoAf,TcF tATOftA paccMoTpeHVfl TeMbl. flpnaercrByeTcfl
onpe.qeneHile aBTopoM nepcneKTytBHbtx HanpaBfleHilfi no il



npo6fleMbl.
Crpanraqur peQepara HyMepyorcn apa6cKulMt4 r1u$paun,

co6nro,qaercfl cKBo3Hae HyMepaqvl+ no BceMy reKcry. Houep
craBhrcf, BHl43y crpaHilLlbl no LteHrpy. KaXAan ilaBa (pasgen)

AOnXHa HaqnHaTbgn C HOeOfi CTpaHnqbl. CCanXU Ha l4CToqHuKl4,

qhTaTbt B TeKcTe B KBaRpaTHblX CKO6Kax. CnUCOK UcnonbgOeauuO(t

numepamypb, AaeTce e ansaanrHoM nopf,AKe u AonxeH coAepxaTb

He MeHee 15 uCrO.{FlklKOB, t43 Hl,lX He MeHee 50% nOCneAHuX nf,Tl4

ner, il3 Koropblx He MeHee nofloBl4Hbl nocfleAHl4x iqByx ner.

KaH4r.qarcxnil
EK3AMCH

flpouexyroqHaF arrecraLlHe B

<<But..rilcflt4TerbHbte cucreMbl tA

oKoHqaHun Kypca v HanpaBfleHa
BnaAeHnv coAepxaHl4eM Kypca B

flpueu KaHAugarcKl4x oK3aMeHo

yrBepx(4enHofi npnKa3oM peKrop
yllacTBoBarb He MeHee 3-x '{neH
cnyqae oco6utx o6croRrenbcrB A
oK3aMeHa B pexnMe oHnafrH,

Crpyxrypa KaHAilAarcKoro
<But.{ucflt4TeflbHbte cncreMbl 14 14

6uner BKflloqaer e ce6s 3 aonPoca
B cny.rae Bo3Ht4KHoBenun cnopnofi

rqonofl Ht4Tefl bHble Bonpocbl, KoTop

cooTBeTcTBylou{eM pa3Aerle n poTo

Kpureprn oqeHKh orBera Ha

Oreer oqeHuBaercq Ha (Or
cooTBercTByer cfleAy]ou-ll4M Kp

pacKpbln coAepxaHue Marepilan
nporpaMMofi ur yve6HrKaMr; il3flo
e Heo6xo4nuofi nocne4oBar
ycBoeHne paHee r3yqeHHblx con
caMocrosrenbHo 6ee HaBoAF

BOgMOxHut OAHa-ABe HeTOqHOcTil npil O6Bel4eHiln BTOpOCTeneHHbIX

BOnpocoB.
Oreer OqeHhBaeTCfl Ha <XOpO1tto> B TOM Cnyqae, egfll4 OTBeT B

OCHOBHOM COOTBeTCTeyeT rpe6oBaH[flM Ha OTfll4t{Hylo OTMeTKy' HO

npil oToM cyqecTByeT o.qilH u3 HeAocTaTKoB: AonyqeHbl oAl4H-ABa

HeEOqeTa npil ocBeuleHhr ocHoBHoro co,qepxaHiltl oTBeTa,

ncnpaBneHHbte no 3aMeqaHhp oK3aMeHaTopa; Aonyu-leHa ou-tn6xa

Vnvt 6onee AByX HeAoqeToB npn oTBeTe Ha BTopocTeneHHble

BOnpocbl.
Oreer OLleHhBaeTCf Ha <YgOanerBopnTeflbHo) B TOM C1yqae,

ecnn B npoqecce oTBeTa He nonHocTblo ilnu HenocfleAoBaTenbHo

pacKpbtTg coAepxaH1ae MaTep]4ana, Ho noKa3aHo O6tqee noHilMaHhe

BonpocannpolqeMoHcTpl4poBaHblyMeHu',.qocTaToqHbleAnfl
ganuHeilu.tero ycBoeHre nporpaMMHoro MaTephana; acnnpaHT He

cMor npl4BecrH npilMepbl .qnf, npoflcHeHnq TeOpW.
oraer oqeHrBaeTcF KaK HeydoeflemeopumenbHbtil B TOM

cnyLlae, ecntA acnhpaHT He CMOr pacKpblTb TeopeTnqecKoe

co.aeoxaHne MaTepilafla B MI,IHUMaJ.|bHOM o6beMe,



npeAycMoTpeHHoM nporpaMMor; oTcyTcrByeT nocneAoBaTenbHocrb

u31oxeHue u ynoTpe6neHue Heo6xo4l4Mofi TepMhHolloruu; Bce


