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BCTYII

[Iporpama HaBuanmpHOi AucuuruliHd «PoboTu Ta poboToTexHiyHi cuctemu. OCHOBU
eKCIUTyaTallli CKJIaJHUX CHUCTEM» CKJIaJIeHa BIAMOBITHO O OCBITHBO-TPO(ECIHHOI MporpaMu
MirOTOBKY Tepiioro (6akaiaBpchKOro) piBHS BUINOT OCBITH crienianbHoCcTi 151 ABTomMaTu3aitis
Ta KOMITFOTEPHO-1HTETPOBaH1 TEXHOJIOTT].

1. Onuc HABYAJILHOI JHCIHHUILIIHA

Jlucruriina CKIagaeThes 3 IBYX KypceiB: «Pob6oTu Ta poOOTOTEXHIUHI CUCTEMM) Ta
«OCHOBU €KCIUTyaTallii CKJIaJHUX CHCTEM)»

1.1 Metoro BukiagaHHs Kypcy «Po6otu 1 poOOTOTEXHIUHI cucTeMu» € (GOpMYBaHHS Yy
CTYACHTIB CHCTEMHHMX 3HaHb 3 POOOTOTEXHIKM Ta ii MporpamyBaHHsS, BMiHb 1 HAaBUYOK, SIKi
HEOOXITHI JUIS PaIliOHATLHOTO BUKOPUCTAHHSA CYyYacHHX I1H(QOPMALIMHUX TEXHOJOTIH Ipu
PO3B’s3aHHI 3ajay, MOB’A3aHUX 3 MOJCIIOBAHHSAM, BUTOTOBJICHHSIM Ta €KCIUTyartalii poOOTiB,
BUBYCHHI CTyJeHTaMHU O0a30BUX NPHUHIIMIIB MPOCKTYBAaHHS POOOTOTEXHIYHMX KOMIUICKCIB Ta
OTpUMaHHS HUMH TMPAKTHYHUX HABUYOK IIIOJIO BHPINICHHS KOHKPETHUX 3aBlaHb OpraHizarii
YIpaBIiHHSA POOOTOTEXHIYHUMHU CHCTEMaMH.

Mertoro BukianaHHs Kypcy «OCHOBM eKCIUTyaTauli CKJIaJHUX CHCTeM» €[]3aCBOEHHS
CTYACHTAMH TEOPETUYHHUX OCHOB EKCILTyaTallii CKIaJHUX PaJiOeIeKTPOHHUX CHCTEM, OCHOBHI
HOHATTS ¥ TEPMiHM Teopii HAAIMHOCTI Ta eKCIUTyaTalii CKJIAQIHUX PaliOeNeKTPOHHHUX CUCTEM,
METOAM PO3PaxXyHKYy HAIIMHOCTI Ta CYTHICTh OCHOBHHUX 3aXOJiB eKCIUTyaramii s ix
3aCTOCYBaHHS MIPU PO3B’S3aHHI MEBHUX KJIACIB MPAKTUYHUX 33]1ad.

1.2 OcHoBHUMH 3aBIaHHSAMH BUBUYCHHS Kypcy «P0o00TH 1 poOOTOTEXHIUHI CHCTEMU
- MaTH MOHATTS PO CUCTEMH YIPaBIiHHSA POOOTOTEXHIYHUMHU CUCTEMAMU;

- OCBOITM METOJM pO3paxyHKiB, MOOyAOBH, MOJEpHi3amii 1 3acToCyBaHHS POOOTIB Ta
POOOTOTEXHIYHUX CUCTEM.

- MaTy 3HaHHS 1 HABUYKH POOOTH 3 TATYMKAMH 1 aKTyaTOpPaMH;
- Martu 0a30Bi 3HAHHS [IPOrpaMyBaHHsS pOOOTOTEXHIUHUX CHUCTEM.

CawmocriitHa poboTa nependayac BUBYCHHS OKPEMHUX TEOPETHYHUX MUTaHb, OPIEHTOBAHUX
Ha OOOB'SI3KOBE BHUKOPHUCTAHHS OOYMCIIOBATBHOI TEXHIKM 1 MaKCUMalIbHO HAOIMKEHUX IO
peaTbHUX THXKEHEPHHX 3a/1a4 MalOyTHBOI CIIeIiaIbHOCTI (CIemiaizartii).

BuBuennii TeopeTHUHWI Martepial 3 JAWCHUIUIIHM TOBMHEH BHUKOPHUCTOBYBATHUCS 1
3aKPITUTFOBATHCS TT1/1 Yac TPOBEICHHS JITA0OPATOPHUX 3aHSTh.

OCHOBHUMM 3aBJIaHHSIMH BUBYECHHSA Kypcy «OCHOBH €KCILTyaTallii CKJIaJ{HUX CUCTEM) €:

- BHWBYCHHS OCHOBHUX TEPMIHIB Ta KaTeropii Teopii HAIIHHOCTI paioeNeKTPOHHOT
amapartypHu, i eKCIUTyaTalliiHUX BIACTUBOCTEH;

- O3HAWOMJIEHHS 3 TIPUHIMIIAMH BHOOPY TIOKa3HUKIB 1 OOTpYHTYBaHHs TOTPiOHOT
HaIIHHOCTI;

- PO3IJISL METOJIB PO3paxyHKY HAJIIMHOCTI Ta 3a0€3MeUeHHS MOTPIOHOTO PIBHS HAIIMHOCTI
TaKol anaparypu;

- BHWBYCHHS OCHOBHUX IIOJIOK€Hb Teopli eKCIUTyararii, CyTHOCTI OCHOBHHUX 3aXOJiB
eKCIUTyaTallii: TeXHIYHOTO OOCIYrOBYBaHHS, PEMOHTY, KOHTPOJIO TEXHIYHOTO CTaHy 1
MaTepiaabHO - TEXHIYHOTO 3a0€3MeUeHHS;

- O3HalOMJICHHA 3 OCOOJMBOCTSIMH PEMOHTY paliOeNeKTPOHHOI amapaTypu CKIaJHUX
cucTeM, 3a0e3MeUYCHHIM eKCIUTyaTarlii ii 3armacHUMHU YaCTHHAMM.



HaJaHHS MPAKTHYHUX HABUYOK 3 OOYHCIICHHS OCHOBHHX MOKA3HUKIB HAJIMHOCTI, BILUTUBY
KOHTPOJIIO Ha MOKa3HUKHU HATIHHOCTI.

1.3 KinpkicTh KpeauTiB - 6

1.4 3aranpHa KUIBKICTE TOaUH - 180

1.5 XapakrepucTuka HaBUaITbHOI TUCITUILTIHA
HopmaTuBHa / 3a Bu60opom
Jenna dhopma HaBYaHHS | 3aouHa (mucTaHiiitia) popMa HaBUYAHHS
Pix miaroroBxu
4-ii | -ii
Cemectp
8-it | -ii
Jlexi
48 ron. | TOJI.
[TpakTruHi, ceMiHAPCHK1 3aHITTS
TOJI. TOJI.
JlaGopartopHi 3aHATTS
48 ron. TOJI.
CamocriiftHa poboTa
84 ron. | rog.
[HMBiNyaNbHI 3aBIaHHS
TOJI. | TO/I.

1.6 3annanoBaHi pe3ynbTaTH HaBYaHHS:

3 Kypcy «Pooomu i podoomomexniuni cucmemuy:

3Hamu.:

OCHOBHI THITH amapaTHOTo 3a0e3medeHHst POOOTiB;

OCHOBHI THIM [JAaTYUKIB 1 BUKOHYIOUMX MpuUJaaiB (AaKTyaTopiB) pOOOTOTEXHIYHHX
KOMIUJIEKCIB 1 TPUHIUIIIB 1X (DYHKI[IOHYBaHHS;

OCHOBHM KIHEMAaTHKH Ta aJITOPUTMHU IIJIaHYBaHHS pyXy poOOTiB;

OCHOBH KOMIT FOTEPHOTO OaueHHS Ta €JEMEHTIB INTYYHOTO IHTENEKTY, IO
BUKOPHUCTOBYIOTh y cydacHux PTC;

emimu:

BUKOHYBaTH CHHTE3 Ta MPOBOJUTH JAWHAMIUYHUHN aHaji3 pOOOTOTEXHIYHMX KOMIUIEKCIB
(PTK), aBTOMaTH30BaHUX CUCTEM Ta MAHIYJISTOPIB;

CTBOPIOBAaTH IporpamMHe 3a0e3MeueHHs A KepyBaHHS MPOMHUCIOBHUMU POOOTaMM Ta

PTC.

3 Kypcy «OcHogu excniayamayii CKIAOHUX CUCIEM):

3Hamu.

0a30Bi TOHATTS, TEPMIHM Ta CHCTEMY IOKAa3HHMKIB HAIIHHOCTI paaioeneKTpOHHOI
armaparypu;

OCHOBHI MOJEJi PO3MOAUTY HAampalioBaHHSA Ta 4Yacy BIJHOBJICHHS pa/ioeNeKTPOHHOI
armaparypu;

METOAMYHI OCHOBM pPO3paxyHKy Ta 3a0e3leueHHs HaAiHHOCTI paiioeneKTPOHHOI
armaparypu;



- TNpUHOMIIKM  BHOOpPY  TOKa3HUKIB 1  OOIpyHTYBaHHS  TOTpiOHOI  HafiifHOCTI
pazioeNeKTpOHHOI anaparypu;

- BHJU TEXHIYHOro 0OCIYrOBYBaHHS Ta iX XapaKTEPUCTHKY;
- METOJM MJIaHyBaHHS Ta YIPaBIiHHS IIUM 00CIIyrOBYBaHHSIM;

- OCHOBH TeOpii KOHTPOJIO TEXHIYHOTO CTAaHy 1 TEXHIYHOI J1arHOCTHKH PaaioeIeKTPOHHOI
armaparypH.

emimu:

3MIMCHIOBATH PO3paxyHOK O€3BiIMOBHOCTI €JIEMEHTIB PaliOCIEKTPOHHOI armapaTypu;

- O0YHMCIIIOBAaTH OJIMHHUYHI Ta KOMIUIEKCHI ITOKa3HUKM HaAIHHOCTI pPagioeleKTPOHHOI
armaparypu;

- BU3HAYaTH OI[IHKH MMOKA3HUKIB HAIIMHOCTI pe3epBOBAHUX CHUCTEM 3 BiJTHOBICHHSIM;
- 3IMCHIOBAaTH aHaJi3 BIUIMBY KOHTPOJIIO HAa TMOKA3HWKU HAAIMHOCTI PagioeseKTpPOHHOT
amaparypu.
2. TeMaTHYHMH IVIaH HABYAJILHOI AUCIUILIIHA

Kypc «Poboomu i pooomomexHiuni cucmemu

Po3ain 1. YnpasJiiiHHsI po0OOTOTeXHIYHUMH CHCTEMAMH
Tema 1. Bcmyn 0o Kypey «Pobomu i po6omomexHiuni cucmemu).

[IpeameT nucumruIiHM, ii 00CST, 3MICT 1 3B'SI30K 3 IHIIMMU AUCIIUIUTIHAMH HABYAJIBHOTO
iany. Po6ortu i PTK. Ictopist po3BUTKY poOOTOTEXHIKH, TPOOIeMH, 0COOIMBOCTI Ta aKTyaJIbHI
HaIPSIMKH JOCT1HKCHb.

Tema 2. Kinemamuxka pyxy pooomis-maninyasamopie.

OcHOBU KiHEMaTUKH pyxXy poOoTiB-MaHimymsTopiB. [IpocTip Ta Tpanchopmartii. [1psma ta
oOepHeHa 3a1aui KineMaTHkH. udepenuiiina kinematuka. /lekaproBe kepyBaHHSI.

Tema 3.1Inanysanns pyxy moodinonoz2o poooma

[TnanyBaHHs pyXy MOOUTEHUX POOOTIB Ta pOOOTIB-MaHINYJIATOPIB: aAITOPUTMH,
BIJIMIHHOCT1, OCOOJTMBOCTI 3acTOCyBaHHs. JIeTEKTOpYBaHHS Ta YHUKHEHHS MTEPEITKO/I.

Tema 4. Cencopu ma euxonyrui npucmpoi PTC

CeHcopH, TaTUYMKH 1 aKTyaTOpH Ta iX iHTerpaiis B ckiasn By3iiB PTC.

Po3ain 2. OcHOBH KOMII’IOTEPHOIr0 0a4eHHsI Ta MAIIMHHOTO HABYAHHS
Tema 5. Ocnoeu Komn’rwmepnozo d6auennsn

OcHoBu KoM 1oTepHOro 6aueHHs. Kinacuuni Metoau cermenTaii 300paxens. OcCHOBH
CEeMaHTHUYHOI CerMeHTallii 300paxeHb.

Tema 6. IlImyunuii inmenekm ma MauwiuHHe HAGUAHHA.
3acTocyBaHHS MITYYHOTO IHTEJIEKTY Ta MAllIMHHOTO HaB4YaHHsA y cydacHux PTC.
Kypc «Ocnoeu excniyamauii cKiaonux cucmemy

Po3ain 1. OcHOBHI moJIOkeHHS Teopii HaZliHOCTI Ta eKcmuIyaramii paaioeJeKTPOHHOI
anapaTrypM CKJIaJHHUX CHCTeM



Tema 1. Cmpyxkmypa ma 3micm oucyuniinu. Tepminu it 6uznauenna meopii Hadiltnocmi ma
excniyamauii.

ba3oBi moHATTS 1 TepMiHU Teopil HaAIMHOCTI Ta ekcrutyaralii. BusHaueHHs HaaiitHOCTI Ta
ii BmactuBocti. Knacudikaris Ta xapaktepucTtuka BiaMoB. YacoBi Ta BapTiCHI XapaKTEPUCTHUKH
HaIAHOCTI.

Tema 2. Teopemuuni poznodinu 6 meopii Haditinocmi.

Knacudikamiss mnoka3HUKiB HamiiHOCTi. [lOKa3HWKH HEBIIHOBIIOBAHOTO EIEMEHTY
(00’exTy). Y3araJibHEHa MOJENb PO3IMOiTY HAMpalloBaHHS Ta 4Yacy BigHoOBIeHHS. OCHOBHI
MOJIeITi PO3MOILTY HAIIPALIOBAHHS Ta 4acy BiTHOBJICHHS.

Tema 3. Excnayamauinni eracmueocmi PEA cknaonux cucmem.

[Toxa3HukM 0€3BiIMOBHOCTI BiTHOBIIOBAHOT'O 00’ €KTY, TOKa3HUKU PEMOHTOIPUIATHOCTI,
JIOBrOBIYHOCTI Ta 30epexkeHocTi. KoMIuiekcH1 moKa3HUKHA HaIIHHOCTI.

Tema 4. Haoinitnicmos munoesux enemenmie PEA cknaonux cucmem i ghakmopu ennuey na nei.

3arampHa xapaktepuctuka HagiiHOoCcTi PEA. Xapaktepuctuka Ta NPUYMHU BiIMOB
tunoBux enemeHTiB PEA. 3aranbHi BiIOMOCTI MpPO YMHHUKH, SKi BIUTMBAIOTh HA HAIINHICTB.
BruiB migBuUIIEHOi BOJOTOCTi, aTMOC(hEPHUX OCAIKIB MISTHHS COHSYHOI pajiallii, 010J0TTYHIX
(axTopiB TOILO.

Tema 5. Memoou 3abe3neuenus nompiono2o pieHsa HAOIHOCHI.

XapakTepucTUKa MeETOJIB 3a0e3meueHHs TOTpiOHOro piBHA HaxiiiHocTi PEA.
XapakTeprCcTHKa OCHOBHUX BUIB pe3epByBaHHsA, CTPYKTYpHE pe3epByBaHHS 1 HOTO pi3HOBUIM.

Tema 6. Mooeni i po3paxynoK HAOIIHOCMI Pe3epPEOBAHUX CUCHIEM 3 GIOHOGICHHAM.

Marematnunuii  onmuc (PYHKI[IOHYBaHHS CHCTEM 3 BITHOBJICHHSIM, Bu3HaueHHS
NOKa3HMKIB HAJIIHOCTI pe3epBOBaHUX CUCTeM. MeToanuKa po3paxyHKy MOKa3HUKIB HAAIMHOCTI
pE3epBOBAHMX CHCTEM.

Tema 7. Bubip nokaznuxie i 00rpynmyeanus nompionoi naoiunocmi PEA cknadnux cucmem.

Bubip HOpMOBaHUX MOKAa3HUKIB HAIIWHOCTI, MeTOAM BH3HAYCHHS HEOOX1THHX 3HAYCHB
NOKa3HMUKIB HaJiHOCTI. MeToauka OOIpyHTYBaHHS 33/JaBaHHS TIOKAa3HUKIB HAJIHHOCTI.
Po3nosin HopM HaIIHHOCTI IO elIeMeHTaM 00’ €KTY.

Po3ain 2. OcHOBH Teopii TeXHIYHOI eKkcIIyaTalili pagioeJJeKTPOHHOI anapaTypu CKJAJAHHUX
cHCTEM.

Tema 8. Ocnogni nonosxcenna meopii excnayamauii. Buou mexniunozo oocnyzosysanna PEA
CKNAOHUX cucmem ma ix xapaxKmepucmuka.

Etann 1 cucrema ekcruryatanii. OCHOBHI 3axoqM eKCIUTyartarii. XapaKTepHCTHKa
OCHOBHUX METOMIB 1 BHJIIB TE€XHIYHOrO OOCIyroByBaHHS. MeToau IJIaHYBaHHS TEXHIYHOTO
00CITyroByBaHHS.

Tema 9. Mepesicese nianysanns ma ynpaeiiHHa MeXHIYHUM 00CY208Y8aAHHAM.

OcCHOBHI BH3HAUEHHS MEPEXKEBOro IUIaHyBaHHA. Metoauka mNoOyJOBH MepexeBol
MoIeli. AHaJIi3 MEpeKeBOi MOIETI.

Tema 10. Ocnoeu meopii KOHmMPOJIIO MEXHIYHO20 CHAHY MA MEXHIYHOT 0IACHOCMUKU.

TepmiHu Ta BU3HAYEHHS TEOpii KOHTPOJIO Ta TEXHIYHOI JIarHOCTHKW. Bu3Ha4YeHHS
YaCTKOBUX MOKA3HHUKIB SIKOCTI CUCTEMH KOHTPOIT0. O1iHKa e()eKTUBHOCTI CUCTEMH KOHTPOJTIO.

Tema 11. Pemonm PEA cknaonux cucmem i npobdaemu ma 3a80aHHA 3a0e3neYeHHA
excniayamauii PEA 3anacnumu wacmunamu.



[Tpuznauenns ta Buau 31I1. Crparterii monoBHeHHs 3anaciB, [Ioka3HUKK TOCTATHOCTI Ta
edextuBHocTi 3II1. Buau ta Mmeroau pemonTy. [IpuHIMIM okami3alii Ta BCTAHOBICHHS TIPUYWH

BigMOB. OnTuMizallisi IepeBipoK Mpu JIOKali3auii BiMOB.

3. CTpykTypa HABYAJBHOI IMCUHUILTiIHN

Ha3Bu po3niniB i Tem

Kinexicte rogua

JieHHa hopma

y TOMY YHCTi

yeroro b n | mab. | iHg. | C. p.
1 2 31 4 5 6 7
Kypc «Pobomu i pooomomexniuni cucmemu
Po3aia 1. YnpasJjiiHHsi po00TOTeXHIYHUMH CHCTEMHU
Tema 1. Beryn 10 xypcy «Po0otu i poOOTOTEXHIUHI CHCTEMI. 2 2
IcTopisi, mpobaeMu Ta aKTyalbHi HAPSIMKH JOCIiIKEHb.
Tema 2. Kinematuka pyxy poOOTiB-MaHIITyJISTOPIB. 30 10 6 14
Tewma 3. [InanyBaHHs pyXy MOO1JILHOTO poOOTa 14 4 2 8
Tema 4. Cercopu Ta BuKoHYI04i npuctpoi PTC 6 2 2 2
Pa3om 3a pozaisiom 1 52 18 10 24
Po3aia 2. OcHOBH KOMII'IOTEPHOI0 0aYeHHS Ta MAIIMHOT0 HABYaHHS
Tema 5. OCHOBH KOMIT IOTEPHOTO OaveHHs 22 8 4 10
Tema 6. llITyuHui iHTEICKT Ta MAIIMHHE HABYAHHS. 16 4 4 8
Pa3om 3a posaginom 2 38 12 8 18
Yevozo 200un 3a kypcom «Pobomu i po6omomexuiuni 9 30 18 42

cucmemu)

Kypc «OcHnosu excniiyamauii ck1adHux cucnem

Po3nin 1. TeopeTn4Hi ocHOBM i MeToaU 3a0e3NeYeHHs HAAIHHOCTI paioe e KTPHYHOI anapaTypu

CKJIAJHHUX CHCTEM

Tema 1. CTpyKTypa Ta 3MiCT TUCITUIUTIHU. TepMiHN It BU3HAUCHHS

Teopil HAMIMHOCTI Ta eKCITyaTallii. 4 2 2
Tema 2. TeopeTryni po3noiny B Teopii HAAIHHOCTI 6 2 4
Tewma 3. Excrnyarartiiiai BnactuBocti PEA cknaiHuX cuctem. 22 2 16 4
Tema 4. HaniiinicTs THIOBUX eaeMeHTiB PEA ckimagHux cucteM 1 4 i 4
(hakTOpH BIUIMBY Ha HEl.

Tema 5. Metoau 3a0e3mneueHHs MOTPIOHOTO PIBHS HATIHHOCTI. 6 2 4
T.eMa 6. Mogeni i po3paxyHOK HaJliHOCTi pe3epBOBaHUX CHCTEM 3 12 8 4
BiJTHOBJICHHSIM

Tema 7. Bubip moka3HHKIB 1 0OTpyHTYBaHHS ITOTPiOHOT 6 2 4
HaxgiiHOCTI PEA ckiamHuX cucteM.

Pa3om 3a po3aisiom 1 60 10| 0 | 24 0 | 26

Po3nia 2. OcHOBH Teopii TeXHIYHOI ekcITyaTanii pagioe1eKTPOHHOI anapaTy

H CKJIAJHHX CUCTEM

Tema 8. OcHOBHI TTOJIOKCHHSI TEOPii eKCInTyaTarii. Bumy Texmida-

HOro oocayroByBanHs PEA ckimamgHUX cHCTEM Ta iX 6 2 4
XapaKTePUCTHKA.
Tema 9. MepexeBe TuIaHYBaHHS Ta YIPaBIiHHSI TEXHIYHUM 6 2 4
00CITyTOBYBaHHSIM
Tqu 10.“0C'HOBI/I Teopil KOHTPOJTIO TEXHIYHOTO CTaHy Ta 12 2 6 4
TEXHIYHOI JIIaTHOCTHKH
Tema 11. Pemont PEA cknagnux cucteMm i mpobiemu Ta
3aBJaHHs 3a0e3nedeHHs exciutyaranii PEA 3anmacHumu 6 2 4
YaCTHHAMU.
Pa3om 3a pozgisiom 2 30 8 0 6 0 |16
Ycvozo 200un 3a kypcom «Ocnosu excnayamauii ckiaoHux 9 181 0| 30 0 | a2
cucmem»

Yeboro| 180 |48 | 0 | 48 0 | 84




4. Temu npakTHYHHX (JJA00PATOPHMX) 3AHATH

Ne Kinpkictb
HazBa temu, 1abopaTopHOTro 3aHSTTA
3/m TOJIUH
Kypc «Pobomu i pooomomexHiuni cucmemuy
1 Posg’ﬂsaHHﬂ npsiMOi Ta 0OEpHEHOT 3a7a4l KIHEMaTHUKH I poOoTa 2
MaHIIyJIsATOpa.
2 | Po3pobOka mporpamu jisi 3a0€31eUeHHs pyxy poO0oTa-MaHImyIsTopa 4
3 | [InanyBanHs pyxy poOota 2
4 Po3pobxa ITOPUTMY po6oTu poOOTY, III0 BUKOPUCTOBYE JaH1 CEHCOPIB a 5
KepYy€E 30BHIITHIMUA TPUCTPOSIMH.
5 | O6poOka 300paXkeHb y CHCTEeMaxX TEXHIYHOTO 30Dy . 4
6 | ltyyHuii iHTEJNIEKT Ta MAIIMHHE HABYAHHS 4
Pa3om 3a kypcoM «Po0oTH i po0OTOTEeXHIYHI cHCTEeMU» 18
Kypc «Ocnosu excniayamauii CK1a0Hux cucmem)
1 Tema 3. JlocnimkeHHst 0€3B1IIMOBHOCTI TEXHOJIOTIYHOTO MOTYJISI CKIIQTHOT 8
CUCTEMH.
2 Tema 5. JlocnimkeHHSI METOJIIB PO3paxXyHKY HaJIHHOCTI CKJIAHUX CUCTEM 8
3 BUKOPUCTAHHSIM CTaTUCTHYHUX JTAHUX
3 Tema 6. JlocniaykeHHs BILTUBY BUAY PEKUMY CTPYKTYPHOTO PEe3€pBYBAaHHS 8
Ha MOKAa3HUKU HAJIMHOCTI CKJIaIHUX CHCTEM
4 Tema 10. ocmikeHHS BIUIMBY CUCTEMH KOHTPOJIIO Ha HAAIMHICTh 6
CKJIQJIHUX CHCTEM
Pa3om 3a kypcom «OCHOBH eKCILTyaTalii CKIATHUX CHCTEM) 30
Ycboro roaimH 48
5. 3aBaaHHs 1JIA caMOCTiiiHOT po6oTH
Ne Buam, 3mict camocTiiiHoi po6oTH KiabkicTn
3/n TOANH
Kypc «Pobomu i pooomomexHiuni cucmemuy
1 | 3naiiomctBo 3 ROS. 2
BukonaHHsS caMOCTIHHHX poOIT 3 KiHEeMaTHKHU poboTa-MaHimynaropa y ROS
2 10
Nol-NoS.
3 | [IporpamyBaHHsI MiKpOKOHTpOJIEpHUX By3JiB PTC 6
4 B'I/IBLIGIjIHH I[aTLII/IKiB' Texgiqgoro 30pY, TeMIEpaTypH, TCKY, BOJIOT'OCTI, 2
BiOpartii, mpo30opocTi, pasiamniiHoro GoHy Ta iHIMX, aganToBaHux 10 PTC.
5 | Hanmucanns nporpam 3 00poOKu 300paxeHb 8
6 | JlocaipKeHHST CUCTEM IITYYHOTO 1HTEICKTY 6
7 | IligroroBka 10 1a60paTOPHHUX 1 KOHTPOJILHUX POOIT. 8
Pa3zom 3a kypcom «Po6oTH i poboTOTEXHIUHI cHCTEMI» 42

Kypc «Ocrogu excniyamauyii CK1a0Hux cucmemy

OmnpanroBaHHsl HABYAJIBbHOI0 MaTepiany 3a po3aiziom 1. TeopeTnyHi 0CHOBH i MeTOIH
3a0e3neyeHHs HAAIIHOCTI Paio eJIEKTPUYHOI AaNAPATYPH CKJIAJTHUX CHCTEM

1 | Tema 1. BusHaueHHs Teopii HaAIMHOCTI, KaTeropii Ta TepMiHH. 2

9 TeMa 2. AHaJITHYHI MOJIENI PI3HUX €TaIiB eKCIUTyaTallii CKJIaTHuX 4
PamiOeIeKTPOHHUX CHCTEM.

3 | Tema 3. OcoGaMBOCTI MOKA3HUKIB PEMOHTONPHUIATHOCTI Ta 30epekeHocTi PEA | 4
Tewma 4. 3aranbHi BiJOMOCTI PO YNHHUKH, K1 BILTUBAIOTH HA HA/IIHHICTb.

4 | BB miaBUIIEHOT BOJIOTOCTI, aTMOC(HEPHUX OCAJIKIB JiSIHHS COHAYHOT 4

pamiaiii, 6io0riyHUX (HAKTOPIB TOMIO.




Ne Buam, 3micT camocTiiiHoi po6oTHn KiabkicTn
3/m TOANH

5 Tema 5. AHani3 0cOOJIMBOCTEH METOIIB 3a0€3meUeHHs TOTPIOHOTO PiBHSA 4
HaJIIHHOCTI Ha eTanax po3poOKH NPOSKTYBAaHHs Ta BUPOOHHUIITBA.

6 | Tema 6. Meroanka BupinieHHs cucteM piBHsIHL Konmoroposa ta Epnanra. 4

7 | Tema 7 3araipHa XapakTepUCTUKA METOMIB pillleHHs 0aratoakTopHUX 3a1ad. 4
Pa3om 3a po3aisiom 1 26
OnpanroBaHHs HABYAJIBHOI0 MaTepiaay 3a po3ainiom 2. OcHoOBH Teopil TeXHIYHOT

eKCIuIyaTamii pagioeJIeKTPOHHOI ANapPaTyPH CKJIAJHUX CHCTEM

Tema 8. Bu3HaueHHS JKUTTEBOTO  LUKIY  ICHYBaHHSA  CKJIQIHHUX

1 | pamioeneKTpOHHMX CHCTEM. 3arajibHa XapaKTEPHUCTHKA €TaIlB >XUTTEBOTO 4
IIUKJTY CKJIQJHUX PaJiOeIEKTPOHHUX CHCTEM.

2 Tema 9. IlpuHUMOM CTBOPEHHS KOMIT' IOTEPHUX MPOTpaM MEPEKEBOTO 4
TUIaHYBaHHS.

3 | Tema 10. IIpuHIMNM KOHTPOIIO HEOOX1IHOTO PiBHS HAIIMHOCTI 4

4 Tema 11. Pemont PEA ckmagaux cuctem i mpoOsieMu Ta 3aBIaHHs 4
3a0e3neueHHs excruryatanii PEA 3amacHumu yacTuHamu.
Pa3om 3a po3aiziom 2 16
Pa3om 3a kypcoM «OCHOBH eKCILUIyaTAlil CKJIAJIHUX CHCTEM» 42

Ycboro 84

6. ImauBinyanbHi 3aBIaHHS
(Hemace)

7. MeToau KOHTPOJIIO

KoHTpo:b 3aCBOEHHS HaBYAJILHOTO MaTepiany 31HCHIOETHCS HUTSIXOM:

— MpHiioMY Ta OLIIHIOBAHHS 3BITiB 3 BUKOHAHHS JIA0OPATOPHUX POOIT;

— TPOBEACHHS TECTYBAaHHSA 3a Pe3yJibTaTaMH BIANPAIIOBAHHS OCHOBHHX TOJIOXKEHb HABUYAJIbHOL
POTrpaMu;

— HPOBCACHHS NNCEMOBOI'O l'IiI[C}’MKOBOl"O KOHTPOJIO 3HAHb.

[IpoMiXKHUIT KOHTPOJb 3HaHb CTYJACHTIB 3IIMCHIOETHCS PETyNspHO Ha JIEKUIHHUX 1
1a00paTOPHUX 3AHATTAX IUIIXOM iX ONMUTYBAHHS 3 MPOMICEHOTO MaTepiaay Ta 3aXHCTOM 3BITIB
71a00paTOpHUX POOIT.

[TincymKoBHI1 KOHTPOJIb 3HAHB 31HMCHIOETHCS HA €K3aMEHI.

8. Cxema HapaxyBaHH# 0aJiiB

KPUTEPII OIHKHU YCIIIIHOCTI TA PE3YJIbTATIB HABUAHHA 3

KYPCY «POBOTH I POBOTOTEXHIYHI CUCTEMM»

No DopMH HABYAIIBHOI JiSTTEHOCTI Kinbkicts 6aniB Tepmin [Tpumitku
1 | BukonanHss 1abopatopHuX poOiT 30 MTOCTIHHO
2 | HincymMKoBH KOHTPOJIb 20

(ex3aMeHaiiiHa podora)

BCbHOI'O 50

Jonarkosi 0aiau (0oHycH):

TEMaTHlli Kypcy

BHKOHaHHS Ta TMPE3EHTAIlisl CAaMOCTIHHUX MPOEKTIB 3 IIOB’SI3aHUX 3 PO3POOKOI0 Ta MOJEITIOBAHHAM
POOOTOTEXHIYHNX CHCTEM; BHCTYIl Ha KOH(EpEeHINI 3 JOMOBIIMI0, MOB’S3aHOI0 3 TEMAaTHKOIO KypcCy, 3a
HasBHOCTI JAPYKOBaHOi IMporpammu; IyOJikaimis Te3 JomoBiged abo HAyKoOBOi CTaTTi, IO BiANOBiZarOThH




KpuTepii oniHIOBaHHS 3HAHb CTYJEHTIB IiJ YaC NOTOYHOI0 KOHTPOJIIO
1.BuxkoHaHHs JJa00PATOPHUX TAa CAMOCTIiHUX POOIT:
Ko:xna 1abopaTtopHna podora ado oninoerbes Bix 1 1o S 6aJis.

5 6agiB: CTyIeHT caMOCTIMHO BUKOHAB JJAOOPOTOPHY a00 CaMOCTIHHY POOOTY, PO3yMi€ 3MICT
BUKOHAHOT poOOTH, MOKEe JaTH BiMOBIJB Ha 3aIIUTAHHS 110JI0 BHKOHAHO1 pOOOTH, BUIBHO
OPIEHTYETHCS B IPOTPAMHOMY KO/JIi, BUIBHO MOE BHOCUTH B KOJ] HE3HAYH1 3MiHHU;
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4 6aJM: CTY/IGHT BUKOHAB JIa00OpaTopHy poOOTY, Ma€ pO3yMiHHSA IIOAO i1 3MICTY, OPIEHTYETHCS B

MIporpaMHOMY KOJIi, ajieé He MOYKEe AaTH BiJILHO BiAMOBIAL HA JTOJATKOBI MUTAHHS a00 BHECTH
3MiHHM J0 KOJy IpOTpaMu, NOTpedye I HOTO Yacy Ta J0JAaTKOBUX MaTepiallis;

3 0aam: CTyJEeHT BUKOHAB JIa0OpaTOpHY PoOOTY, ajie Ma€ MmoraHe PO3yMiHHS MO0 i1 3MICTY,
Maif’ke He OpIEHTYETHCS B POTPAMHOMY KOJIi;

2 0aJM: CTYICHT BUKOHAB JJAOOpATOPHY POOOTY, ajie He Ma€ KOAHOTO PO3YMIHHS MO0 il
3MICTY, HE OPIEHTYETHCS B IPOTPAMHOMY KO/Ii;

1 6an: cTyaeHT BiJBiaB Ja0OpaTOpHE 3aHATTS, aJie HE BUKOHAB J1abopaTopHy pooOoTYy;
0 0amiB: CTyIEHT HE BUKOHAB TAOOPATOPHY pOOOTY.
2. IlincymkoBHii KOHTPOJIb (eK3aMeHaliliHa podoTa):
KoxHe 3 4oTHPBOX 3aBJaHb eK3aMeHALIITHOI po0oTH OliHIOETHCs Bix 1 10 S OaJis.

5 6agiB: CTyIeHT caMOCTIHHO BUKOHAB 3aBJIaHHS €K3aMeHAIIHHOT pOOOTH, HaJlaB BUUEPITHE
MOSICHEHHSI PO3B'SI3KY MPOOJIEMH, BiIIOBIIb MPAaBUIIbHA,;

4 0aaM: CTYICHT CaMOCTIMHO BUKOHAB 3aB/IaHHS €K3aMEHAIIHHOT pOOOTH, HAJIaB JEsKEe
MOSICHEHHSI 1I0JI0 PO3B'A3KY, BiMOBIAb MPAaBUIIbHA,

3 0aam: CTYACHT CaMOCTIITHO BUKOHAB 3aBJaHHS €K3aMeHaIllifHOI poOOTH, Ha/TaB TIOSICHEHHS
PO3B'3KY, ajie BiAMOBIIb HEMPABUIbHA.

2 0ayu: CT JCHT BUKOHAB 3aBJaHHA eK3aMeHalliiiHoi poOoTH, ajie He HaaaB ITOSICHCHHSA
2
pOSB’HSKy, Bi,Z[HOBi,Z[b IpaBHJIbHA,

1 6ax: cTyICHT BUKOHAB 3aBJaHHS €K3aMEHaIlIiTHOT poOOTH, ajie TOSICHEHHS PO3B'SI3KY Ta
BiJIMIOBI/Ib HE TIPABHIIBHI;

0 6aJtiB: CTy/ICHT HE BUKOHAB 3aBJaHHA.

KPUTEPII OLIIHKA YCHIIIHOCTI TA PE3YJIbTATIB HABYAHHA 3
KYPCY «OCHOBMU EKCINTYATALI CKJIAJHUX PAAIOEJIEKTPOHUX

CUCTEM »
Ne| ®@opmu HABYAJIBHOI TiAJILHOCTI Kinbkicts | Tepmi | IIpumir
oaJiB H KH

1 | BigBigyBaHHs JEKITIN 3
2 | BixBinyBaHHS 1a00paTOpPHUX 3aHATH 3
3 | 3BiTH 10 N1abOpaTOPHUX POOIT 3+3+3+3=12
4 | Bigmosiji no/10 TECTyBaHHS 3+3+3+3=12
5 | IlincyMKoBHii KOHTPOJIb 20
6 | BCbOI'O 50
7 | JonaTkoBi 6aau (0oHyCH):

[TinroToBKa AOTMOBI/II 3 TEMH sIKa PO3IIUPIOE KYPC;

Binmosiae Ha 10/1aTKOBI MUTAHHS 7S MICYMKOBOTO KOHTPOITIO.




Kpurepii oniHIOBaHHSI 3HAHHB CTY/ACHTIB IIi/l 4a€C MOTOYHOI0 KOHTPOJIIO.
BinBinyBanus Jekiii:

3 6ana: crynent BiaBiaas 90 - 100 % nexiiHUX 3aHATH;
2,5 6asa: cTyneHT BiaBigaB 66 - 89 % NEeKIIMHUX 3aHSATH;
2 0anam: ctyaeHT BiaBigas 41 - 65 % neKuiiHuX 3aHSTh;
1,5 6ana: cryaent Biasinas 21 - 40% JIEKIIHHUX 3aHSTh;
1 6ax: cryaenr BinBinas 1- 20 % nexkiiHUX 3aHITH;

0 0astiB: CTyICHT HE BIBiyBaB JICKIIMHI 3aHATTS.

BinBinyBaHHSI NPAKTHYHUX 3aHATH:

3 6aaa: crynent BinBigas 90 - 100 % maGopaTopHHX 3aHSATH;
2,5 6ana: cTyneHrt BiaBiaas 66 - 89 % nabopaTopHUX 3aHSATD;
2 0asa: ctyaeHT BiaBinaB 41 - 65 % mabopaTOpHHUX 3aHSTh;
1,5 6ana: crynent BiaBinas 21 - 40% mabopaTOpHHUX 3aHATD;
1 6ax: cryaeHT BiaBigas 1- 20 % mabopaTopHUX 3aHSATS;

0 H6aJjiB: cTyIEHT HE BiBiyBaB Ja0OPAaTOPHUX 3aHSTTS.
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Kpurepii oniHlOBaHHS 3HAHb CTY/IEHTIB 32 BUKOHAHHS J1adopaTopHiii podoTi

Busnauenns Kinpkictb

OaniB

3aBnaHHs 10 J1abopaTopHiii poOOTI BUKOHAHE CAMOCTIMHO B OBHOMY 0OCs3i. 3BiT 3

odopMIIEHUH aKypaTHO BIATOBIAHO IO BUMOT METOAWYHHUX BKa3iBOK. IIpu 3axwmcrti

3BITY IMOKa3aHO PO3YMIHHS CYTi 1 3MICTy HPOBEIEHUX JOCIHIKEHb

3aBgaHHs MO Ja0OpaTOPHIM POOOTI BUKOHAHE CAMOCTIMHO B MOBHOMY 0OCs3i. 3BiT 2

oopmieHni TOCTaTHHO aKypaTHO BiAIOBITHO /0 BUMOI METOJMYHUX BKAa3iBOK.

[Ipu 3axucti 3BiTY Oynau BUSBJICHI HE3HAYHI TMOMMJIKH Y 3HaHHI TEOPETHYHOTO

marepiainy

3aBgaHHs 1O JIA0OPaTOPHiK poOOTI BUKOHAHE B TOBHOMY 00Cs31. 3BIT oopMiIeHUI 1

JIOCTaTHbO aKypaTHO, B 0()OpMIICHHI 3BITY € He3HauHi Henoiku. [Ipu 3axucTi 3BiTy

OyJsu BUSIBJICHI HE3HAYHI TIOMIJIKH y 3HAHHI TEOPETUYHOTO MaTepiary

3aBnanHs 1o jJabopaTopHiil poOoTi BUKOHAHE. 3BIT O(OpPMICHUN 3 MOMWJIKAMHU 1 0,5

Henonikamu. [lpu 3axucti 3BITY OynM BHUSBICHI CYTTEBI TOMMJIKM Yy 3HaHHI

TEOPETUYHOT0 MaTepialy

KpuTepii oniHIOBaHHA 3HAHb CTYJCHTIB 3a BiiOBIAb HA TeCT
Busnauenns Kinpkictb

OaniB

Hani BipHi Biamosiai Ha 90—100 % mocTaBiIeHUX MUTAHD 4

Jani BipHi Binnosini Ha 70—89 % mocTaBneHUX MUTaHb 3-3.9

Jani BipHi Biamosiai Ha 50—69 % mocTaBiaeHUX MUTaHb 2-2.9

Hani BipHi Biamosiai Ha 30—49 % nmocTaBiaeHUX MUTaHb 1-1.9

Jani BipHi Bixnosinai Ha 10—29 % mocTtaBneHUX NUTaHb 0,5-0,9

Kpurepii oniHIOBaHHSI 3HAHHB CTY/ACHTIB i/l Yac MiAICYMKOBOI0 KOHTPOJIIO.

YMOBH AOMYCKY CTyIEHTa JI0 MiJICYMKOBOTO CEMECTPOBOT'O KOHTPOJIIO: HASIBHICTh YOT
3BITiB 3 1a00paTOPHUX POOIT.

UPbOX
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Kpurepii oniHIOBaHHS eK3aMeHANIiTHUX POOIT CTyIeHTIiB

Busuauenus Kinekicts
OaiB

[Ipu BiAMOBiAlI Ha eKk3aMEHAUIWHUI KBUTOK TEOPETHYHI TNHTAaHHS OCBITJICHI
MOBHICTIO, 3aBJAaHHs BUPILICHE NPAaBUIBHO, 3p00JIeHI BUCHOBKH

20

[Ipu BignoBimi Ha eK3aMEHAIIWHUN KBUTOK TEOPETUYHI MHUTAHHS JOCTaTHBO
OCBITJICHI, 3aBJaHHS BHpINIEHE MPABUIBbHO 3 HE3HAYHWMH TIOMMJIKAMH, 3pOOJICHI 17-19
BHCHOBKH

[Ipu BiamoBiml Ha eK3aMEHAIIMHWUN KBUTOK TEOPETUYHI THUTAHHS OCBITJICHI 3
MOMUJIKAMH, 3aBJaHHS BHUpIIIEHE MPABUIBHO 3 HE3HAUHUMHU MOMUJIKaMH. 3pobneni |  13-16
HEIIOBHI BUCHOBKH

[Ipu BigmOBiNI HAa €K3aMEHAI[IWHUI KBUTOK TEOPETUYHI NHUTAHHS OCBITICHI 3

CYTTEBUMH TOMUJIKAMH, 3aBIaHHS BUPIIICHE 3 MOMHUJIKaMH. 3pOOJIeHI HEMOBHI 8-12
BHCHOBKH

[Ipu BiamoBiml Ha eK3aMEHAIIMHWUN KBUTOK TEOPETUYHI THUTAHHS OCBITJICHI 3
CYTTEBUMHU TIOMHJIKAMH, 3aBJaHHS BHpIIEHE YacTKOBO ab0 HE TMOBHICTIO. 1-7

BucHoBku HemoBHI a00 BiCyTHI

IIIxana omiHIOBaHHSA

. . . . Orinka
Cywma 6aiiB 3a BCi BUIM HABYAIILHOT JiSUTBHOCTI
IIPOTATOM CEMECTPY JUT YOTUPUPIBHEBOT JUTS TBOPIBHEBOT
[IKAJIK OLIHIOBAHHY | IIKAJIHU OLIHIOBAHHS
90 - 100 BIZIMIHHO

70-89 noope 3apaxoBaHO
50-69 3aJI0BUITHHO

1-49 HE3a/10BUIHHO HE 3apaxoBaHO

9. PexomeHnoBaHa JiTepaTypa
OcHoBHa JiTepaTypa

3 Kypcy «Ocnoeu excniayamauii CKIAOHUX CUCHEM):

1. AunpeeB @.M., €npuanunoB O.J]. OcHoBH Teopil ekcIuTyaTalii CKJIQAHUX palioeNeKTPOHHUX
cucreM, HaBuanbHUM nocionuk, XHY, Xapkis, 2012, 146¢. (enekTponHuii Bapiant). KHmkkoBUi
BapiaHT 'OTOBUI B pellaKIlii.

3 Kypcy «Pooomu i pooomomexniuni cucmemuy:

2. Lorenzo Sciavicco and Bruno Siciliano, Modelling and control of robot manipulators,
Springer.

3. Saeed B. Niku, Introduction to Robotics, Wiley.

4. Mark W. Spong, Seth Hutchinson and M. Vidyasagar, Robot Modeling and Control, Wiley.
5. Roland Siegwart, Introduction to Autonomous Mobile Robots, MIT Press.

6. Peter Corke, Robotics, vision and control : fundamental algorithms in MATLAB, Springer.

7. KopenpmsiceB A.W. Teoperndeckue ocHOBBI poboToTexHuku. B 2 kH.: Knural Hayka. 2006.
383 c.

8. Kopenmsices A.1. Teopernueckue ocHOBBI poOoToTexHUKU. B 2 kH.: Knura 2 Hayka. 2006.
376 c.
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9. bumon O. HacronbHast kHura paspadborunka podotoB (+ CD) MK-IIpecc, Kopona-Bek. 2010.
400 c.

10. Bpara Hetoton. Co3znanue po6oto B fomamnux yciaosusax. HT IIpece. 2006. 368 c.
11. FOpeBuu K.. OcuoBsl podoToTexuuku. bXB-ITerepOypr: 2005. 416 c.

12. TI. Aunpe, K-M. Kodwman, @. Jlot, XK-I1. Taitap. Korcrpyupoanue podbotoB Mup 1986 360
C.

13. K.B. ®posnoa, E.1. Bopo6reBa. Mexannka npoMbIIUIeHHBIX po00TOB. "Briciias mkona" 1989
383 c.

14. Oysu bumon. HacronsHast kaura paspadoruuka po6oros(+ CD-ROM) MKIlpecc, Kopona-
Bexk, 2010 .

15. benstaun I1.H. ITpomslienHbie poOOTh U X npuMeHneHue. M.:Mammnoctpoenue, 1983.
16. M. llaxuanyp Kypc po6ororexauku. — M.: Mup, 1990.

JonmomixkHa JiTepaTypa

3 Kypcy «Ocnoeu excniayamauii CKIAOHUX CUCHEM):

1. Hapexxnocth Texuudeckunx cuctem: CrpaBounuk / [Tox pen. M,A, YmakoBa. — M.: Panuo u
CBs3b. 1985.

2. Aunpees @.M. MeronudHi MaTepialii 10 CaMOCTIHHOT poOOTH CTYACHTIB 3 JUCIHILTIHU
«OCHOBHM eKcIuTyaTarlii ckiagaux cuctem». — Xapkis: XHY, 2009, 48c. .(enekTpoHHUI BapiaHT).

3. AuapeeB @.M. KepiBHHLITBO 710 TaOOpaTOPHUX 3aHATH 3 JUCUUILUTIHA «OCHOBHU eKCILTyaTamii
CKJIQJTHUX PaJIIOCICKTPOHHUX cUcTeM». — XapkiB: XHY, 2009. — 52c. (enekTpoHHUIT BapiaHT).

3 Kypcy «Pooomu i podoomomexniuni cucmemuy:

4. TronTep Mumib/ DneKTpOHHOE TUCTAHIIMOHHOE yIipaBiieHre MoensaMu. 1980. 416 c.

5. Becenkos P.C., 'ontaposckas T.H. [leranu u mexanu3mbl po6otoB. 1990.

6. CamorokuH b. b. u np. Jleranu u mexanu3mbl po6oToB. Beimrel mkosa. Kues. 1990. 343 c.

7. Heitmapk A. M.Po6otel Ha ciyxOe uenoBeka. Cepus «Hayka m TeXHHUYECKUH TpoOrpeccy
Hayxa. 1982. 104 c.

8. Maiik Ilpenko. YcrpoiicTBa ympaBiieHHS poOOTaMH; CXEMOTEXHHKAa U MPOTPaMMHUPOBAHUE.
JMK Ilpecc. 2005. 416 c.

9. Boromo60oB IlomymnsipHo 0 poboroTexnuke. Haykosa qymka 1986. 200 c.
10. Ipenxo M. 123 skcniepumenta o podororexuuke. HT Ipecc. 2007. 544 c.
11. Ty Jx., 'oncanec P. [Ipunnunel pacno3HaBanus oopa3os: Ilep.c anrn. M.: Mup, 1978. 411 c.

12. Epom W. JI., UrnateeB M. b., MockaneB D. C. AxantuBHble pOOOTOTEXHUUYECKHUE CHCTEMBI:
MeTtopl aHanM3a U CUCTEMBI 00paboTKK n300paxeHuit: Yued. mocodue / JIMAIL JI., 1985. 144 c.

13. llyratun E. II., ABepun C. M. OOpabotka wuzoOpaxkeHHii B poOoTOTEXHUKE. M.:
Mamunoctpoenue, 1990. 320 c.

14. T'oncanec P., Byac P. Hudposas o6padboTka u3odbpaxenuii: Ilep. C anrn. M.: Texnocodepa,
2005. 1072 c.

15. Epomr 1. JI., Ceprees M. b., ConoBseB H. B. O6paboTka u pacrio3HaBaHue n300pakeHUI B
cUcTeMax IMpeBEeHTUBHON Oe3onacHocTH: Yueb. mocodue /I'YAIL CII6., 2006. 150 c.
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16. OcHoBbl Mexarponuku: Monorpadus / HO.M.Ocunos, I1.K.Bacenun, JI.A.Mengenes,
C.B.HerogasieB / Ilox obmeit pen. mpod. FO.M. OcunoBa. — Tomck: ToMck. ToC. YH-T CHUCTEM
yIIp. U paguosiekTponuku, 2007. — 162 c.

17. SolidWorks. KoMmbroTepHoe MOIeTMPOBaHNE B MH)KEHEPHOH MTPAKTUKE : MPOU3BOICTBEHHO-
npakTudeckoe u3nanue / A. A. AnsimoBckuii [u ap.]. - CII6. : BXB-IletepOypr, 2005. - 799 c. :
170

18. ABromMaTu3anusl NPOESKTUPOBAHMS 3SJICKTPOTEXHUYECKUX CHUCTEM U YCTPOMCTB: YueOGHOe
nocobue st By3oB / JI. A. ABerucsH. - M. : Beicmras mkoma, 2005. - 510[2] c. : umn. -
Bubmmorp.: c. 508-509. - ISBN 5-06-004824-1

19. I'epman-T'ankun C.I'. Matlab & Simulink. IlpoexktupoBanne mexarponneixcuctem Ha [IK.
M. : Kopona-Bek, 2008 r., 368 ctp. - ISBN 978-5-903383-39-9

20. Muun K.M., KynpusinoB A.A. CxeMOTeXHHKA U MPOEKTHUpOBaHKUE NevyaTHbIx miat. P-CAD
2006, 2009 r. - M.: Hayka u Texnuka, 443 c.

21. CremnkoBckuii A.JI. AkTyanbHbIE TTPOOJIEMBI MOJCIUPOBAHUS B CHCTEMAaxX aBTOMATH3allUU
CXEMOTEXHHUYECKOT0 MpoekThupoBanus., 2003r. — M.:Hayka, 430 c.

22. IlpoextrpoBanue nedarHsix wiar B cucremax P-CAD 2000-2002 :Yuebroe mocobue s
By30B / A. M. Kynpssues, A. B. JlonarkuH ; pea. :A. M. Kynpssues. - M. : CAMUHC-IIPECC,
2006. - 111[1] c. : nm., Tabn

23. MonenupoBanue aganTUBHBIX MexaTpoHHBIX cucteM : / A. H. I'opuros, A.M. Kopuxos ;
denepanbHOE areHTCTBO MO 00pa30BaHWI0, TOMCKHI TOCYIapCTBEHHBIH YHUBEPCUTET CHUCTEM
yIpaBICHUS U paAuoIeKTpoHUKH. - ToMck : B-Cnektp, 2007. - 291c.

10. ITocnaanua Ha indgopmaniiini pecypcu B InTepHeTi, Bineo-jexuii, iHime MeToquyHe
3a0e3meveHH
3 Kypcy «Pooomu i pooomomexHiuni cucmemuy:
1. edX :[Enextponnuii pecypc].// edX , 2012-2019. URL:http://edx.org/.

2. Stanford University:[ Exexrpornmit pecypc].// URL:
https://see.stanford.edu/Course/CS223A.

3. Wikipedia:[Enektponnunii pecypc] // Wikipedia the free encyclopedia, 2001-20109.
URL.:http://www.wikipedia.org/.

4. http://energ.nauu.kiev.ua/
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