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BCTVII

Ha cporomnimuiii aedr moHax 300 Tucsau o00'ekTiB YKpaiHu o0OJiaJiHaHI CHUCTEMaMu
IPOTUIIOKEKHOTO 3aXUCTY 1 HIOPIUHO MEPETiK TaKUX 00'€KTiB 301IbIIyEThCS. MOAECPHI3YIOThCS
cTapl CHUCTEMHU 3aXHCTy 1 MPOEKTYIOThCs HOBI. CydacHHMH piBE€Hb PO3BUTKY HAyKH 1 TEXHIKH,
TEXHOJIOTi BUPOOHUITBA 1 OYIIBHUIITBA BHMAarae po3risay OUIBIIOrO Koja 3ajady IpH
IPOEKTYBAaHHI CHCTEM aBTOMAaTHYHOTO ITPOTHUITIOKEIKHOTO 3aXHCTY.

MeToauuHi BKa3iBKA 1O BUKOHAHHS 3aBJaHb ISl CaMOCTIMHOiI poOOTH, MalOTh METOIO
CHUCTEMaTH3aIlil0, TOTJIHUOJCHHS 1 3aKpIUICHHS TEOPETHYHHMX 1 MPAKTUYHUX 3HAHb Ta YMIiHb,
OTPUMAaHUX KypcaHTaMH (CTyAEHTaMHM) IiJ 4ac HaBYaHHS B YHIBEPCHTETI 1 BUBUEHHS KypcCy 3
AaBTOMATHKHU PAHHBOTO BHSIBJICHHS HAJ3BHYAMHMX CHUTYyaIlili, CAMOCTIHHO 3aCTOCOBYBATH iX HPHU
pillleHH]I HABYAJILHUX 1 CITyKOOBHUX 3a7au.

[HnuBinyanbHI 3aBAaHHS 3 aBTOMATUKH PAaHHBOTO BUSBICHHS HA/I3BUYAWHHUX CHUTYalii
BUKOHYIOTHCSI KypCaHTaMH (CTYACHTaMH) SIK CAMOCTIMHO TaK 1 ] KepiBHUIITBOM BHKJIaava.

1. 3aranpHi BUMOTH 10 BUKOHAHHSI 3aBIAaHb JJIsl IPAKTUYHHUX 3aHATh.

3aBmaHHs IS MPAKTUYHUX 3aHSATh BUKOHYIOTHCS KypCaHTaMH (CTyIEHTaMM) TiCIs
BUBYCHHS MaTepiaiy JeKIil Ta peKOMEHI0BaHOI JiTepaTypH, AJs MiJArOTOBKH IO MPAKTUYHHX 1
71a00paTOPHUX 3aHSTh, @ TAKOXK IS 3aKPIIJICHHS BUBYSCHOTO MaTepialy.

Jjis 3pydHOCTI BUKOHAHHS 3aBJaHb ISl MPAKTUYHHUX 3aHATH, TIEpe]] MEePETIKOM 3aBIaHb
BKa3aHO TEMY Ta Ha3BU JICKIIMHUX 3aHATh, HABEJIEHO KIJILKICTh TOIWH JIJII CAMOCTIHHOT pOOOTH.

2. 3aBaaHHA 1J14 IPAKTUYHUX 3aHATh.

Tewma 1. [Ipuaniunu moOy10BM aBTOMAaTHIHUX CHCTEM KOHTPOJIIO Ta CIIOCTEPEKEHHS.

Jlexuis 1. 3arambHi BIiJOMOCTI TPO CHUCTEMH aBTOMATHYHOTO KOHTPOIIO Ta
crioctepexeHHs1. OCHOBHI MTOHATTS, BU3HAYCHHS, CTPYKTYPHI CXEMH.

CamocriitHa poOoTa 2 TOAMHU.

3aBaaHb ISl CAMOCTIHHOT poOOTH:

1. IMosicauTu poboty npunuuny ynpasiaiHasi AC no BiaxuieHHio. HaBecTu cTpyKTypHY
cxemy AC. Ha3zaTtu nmepeBaru Ta HEJIOJIKH.

2. Ilosicautu poboty npuniuny ynpasiinag AC no 30yproBanH0. HaBecTu CTpyKTypHY
cxemy AC. Ha3zaTtu nmepeBaru Ta HEJIOJIKH.

3. Ioscuut poboTy kKoMOiHOBaHOTO MpuHLUMY yrpasiuiHHi AC. HaBectu cTpyKTypHY
cxemy AC. Ha3zaTtu nmepeBaru Ta HEJIOJIKH.

Tema 2. MaTemMaTuyHE ONTMCAHHSI CUCTEM aBTOMATUYHOTO KOHTPOJIIO Ta CIIOCTEPEKECHHS.

Jlekuist 2. MareMaTH4HHA ONKMC aBTOMaTUYHUX cucteM. JliHeapu3ailis qudepeHIiaTbsHuX
piBHsSHE. Dopmu 3anucy audepeHIiaNbHUX pIBHSIHbL aBTOMAaTHYHUX CHCTEM . [lOHATTS
nepeaatHoi GyHkiii. @yHKIIOHATBEHA cXeMa 1 11 IepeTBOpeHHs.

Jlekmist 3. MaremaTnuHM OMKC XapaKTEPUCTHK aBTOMATHYHHUX CHCTEM KOHTPOJIIO Ta
cnocrepekeHHs. CTaHgapTHI BXiAHI CHUTHAIH. THUNU XapaKTEPUCTUK ABTOMATHUYHUX CHCTEM.
MaTteMaTHYHUN OMHIC XapaKTEPUCTUK aBTOMATHYHUX CUCTEM

Jlexuiis 4. EnemenTapHi AWHAMIUHI JTaHKU Ta iX kinacudikaris. [Ipukiaam TUITOBUX JTaHOK
CHUCTEM aBTOMAaTUKH. [lepeximHi XapaKTepUCTUKN JUHAMIYHUX JIAHOK.

Jlexiist 5. YacTOTHI XapaKTepUCTUKU AUHAMIYHUX JTAHOK Ta iX 3’€JHAHb.

CamocriiiHa po6oTa 2 TONHH.



3aBaaHb ISl CAMOCTIHHOT POOOTH:

1. Busnauntu W(p) uis: 2§7+§7 =3x .

2. Busnauutu W(p) is: 4§’+ 5;/ = 3)_( )

3. Busnauntu W(p) aist: 20 y+2y=6x.
4. Busnauutu Wp s: 6 .§;+ §/+ 2y =6X.
5. Busnauntu W(p) mst: 2y+y=3X.
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6. 3anmucatu JIP mo Bigomiii [1d: W(P) =

7. 3anucatu JIP no Bigomiii [1d: W(p) =
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8. 3anmucaTu JIP mo Bigomiii [1d: W(p) =

9. 3armmucaru JIP mo Bigowmiii [1dD: W(p) =
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10. Buznauntu I1®0,,; AC:
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11. Buznauntu I10,,; AC:
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12. Busnauutu [1P,; AC:
X Y
— W1 Wz >
W; ¢
13. Busnauutu [1P,; AC:
X Y
— W1 W3 >
14. Buznauutu [1D,; AC:
X Y
Wi W, LW +®
> W4 > Wi
15. Busnauutu [1P,; AC:
X Y
— W, W; >

(-




16. Buznauntu I1®.,; AC:

X
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17. Buznauutu [1D,; AC:
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18. Buznauntu I10,,; AC:
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19. Busnauntu I1®, 306pasutu ITX qosa: 2y+y=3X.

20. Busnauntu I1d, 306pasutu ITX o 4y+5y=3x
21. Buznauutu [1®, 306pazutu [1X mis: 20 y+2y=6Xx

22. Buznauutu [1®, 306pazutu [1X qis: 6 y+y+2y = 6X
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23. Busnauntu I1®, 306pasuru ITX mms: 2y+y =3X

24. BukoHatu:

- 3anucatd Wegg;

- 3anucaru piBHAHHA AC B cTanAapTHiN (opmi;
- BuzHauntH: T, d, K;

- 3amucary nepexiaHy QyHKIIio;

- 300pa3uTH TUTIOBY MEPEXiTHY XapaKTePUCTHUKY.

1
27p° +3,6p+1

V4

25. Bukonatu:

- 3anucatd Wegg;

- 3anucaru piBHIHHA AC B cTanaapTHii (opmi;
- BuzHauntH: T, d, K;

- 3amucary nepexiaHy QyHKIIio;

- 300pa3uTH TUTIOBY MEPEXiTHY XapaKTePUCTHUKY.

J X Y
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26. Bukonartu:

- 3anucatd Wggg;

- 3anucaTy piBHsSHHS AC B cTaHAApTHIN dopmMi;
- BusHauntH: T, d, K;

- 3amucaT nepexiany QyHKITio;

- 300pa3uTH TUIOBY MEPEXiAHY XapaKTEPUCTHKY.

1
16p° +4,8p+1
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27. BukoHnaru:

- 3anucatd Wy,

- 3anucaTH piBHsSHHS AC B cTaHAApTHIN dopmMi;
- BusHauntH: T, d, K;

- 3amucaT nepexiany QyHKITiro;

- 300pa3uTH TUIOBY MEPEXiAHY XapaKTEPUCTHKY.

X € 1 il

125p° +200p + 1

Z

28. Bukonaru:

- 3anucatd Wy,

- 3anucaTy piBHsSHHS AC B cTaHAApTHIN opmMi;
- BusHauntH: T, d, K;

- 3amucaTi nepexiany QpyHKITio;

- 300pa3uTH TUIOBY MEPEXiAHY XapaKTEPUCTHKY.

X €

1
125p° +20p+1

Z

Tema 3. OrmiHka CTIAKOCTI JIHIMHUX aBTOMAaTHYHHX CHCTEM KOHTPOJIO Ta
CIIOCTEPEIKEHHS.

Jlekmist 6. Ilonsartsa criiikocti AC. MaTtematuuHi o3Haku criikocti AC. Anrebpaiuynuit
KpuTepiii criiikocti I'ypBina. Busnauennst mexi criiikocrti. Jliarpama Bumerpaacskoro.

Jlexmist 7. YacToTHMIA KpuTepid cTiiikocTi MuxaitmoBa. YacToTHHIT KpUTEpid CTIHKOCTI
JUTS 3aMKHYTUX cucteM HalikBicta -Muxaiinosa.

CamocriifHa po6oTa 8 roauH.

3aBaaHb ISl CAMOCTIHHOT POOOTH:

[ X X ] [ X ] [ )

1. PiBasinnst AC: 2 Y+ 6 y+y+2y=6X

Busznauntu criiikicte AC 3rimHo kputepito ['ypBuiis.
Busznauutu criiikicte AC 3rimHO KpuTtepito Muxaiiosa.

2. PiBusnaas AC: 6 Yy + 6 y+ y+ 2y =6X



Busnauutu criiikicte AC 3rigHo KpuTepito ['ypBuiis.
Busnaunru criiikicts AC 3rigHo kputepito Muxaiinosa.

3. PiBusnasg AC: 6 Y+ 6 y+y—2y =6X

Busnauutu criiikicts AC 3rigHo KpuTepiro ['ypBuiis.
Busnaunru criiikicts AC 3rigHo kputepito Muxaiinosa.

4. Pipasinust AC: 6 y+6y+3y+2y =6X

Busznauntu criiikicte AC 3rimHo kputepito ['ypBuiis.
Busznauutu criiikicte AC 3rimHO Kputepito Muxaiiosa.

5. PiBusiast AC: 'y +6y+ y+2y=6X

Busnauutu criiikicte AC 3rigHo KpuTepito ['ypBuiis.
Busnaunru criiikicts AC 3rigHo kputepito Muxaiinosa.

(XX ] (X ] [ ]
6. Pipusinasg AC: 6 Y —6y+ y+ 2y =6X
Busnauutu criiikicte AC 3rigHo kpuTepiro ['ypBuiis.
Busnauutu criiikicte AC 3rimHO KpuTepito Muxaiiosa.
(XX ] (X ] [ ]
7. PiBusiHast AC: 6 Y +6 Y+ y—2y = 6X
Busnauutu criiikicte AC 3rigHo KpuTepiro ['ypBuiis.
Busznauutu criiikicte AC 3rimHO KpuTepito Muxaiiosa.

8. Pigusinasg AC: 16 Y +6y+y+y =6X

Busnauutu criiikicte AC 3rigHo kputepiro ['ypBuiis.
Busnaunru criiikicts AC 3rigHo kputepito Muxaiinosa.

Tema 4. Anani3 sxocti nporecy ynpasiinHs. CHHTE3 CUCTEM aBTOMAaTUYHOTO KOHTPOJIIO
Ta CHOCTEPEIKCHHS.

Jlexuis 8. SAxicTh ynpaBmiHHA. [Ioka3HUKM SKOCTI MpOIECY YIPABIiHHS B JUHAMIYHOMY
Ta CTAJIOMY PeXNMi. 3aKOHH PETYIIIOBAHHS.

Jlexmiss 9. Meroau cuHTE3y aBTOMAaTHMYHHX CHCTEM KOHTPOIIO Ta CIIOCTEPEKEHHS.
CuHTe3 aBTOMaTHYHHX CHCTEM KOHTPOJIIO Ta CIIOCTEPEKEHHS 3a KPUTEPIsIMH JUHAMIYHOI Ta
CTaTUYHOT SIKOCTI.

CamocriiftHa po6oTa 6 ToauH.

3aBaaHb ISl CAMOCTIHHOT POOOTH:

1. Buznaunutu 3P Ta piBHSHHS perynsTopa, 1o 3ade3neuye CTPyKTYypHY CTidkicTe AC 3
OP Buny:

1
w =—.
(p) T
2. Busznauntu 3P Ta piBHSHHS peryisTopa, 1o 3ade3neuye CTPyKTypHY cTikicTe AC 3
OP Buny:



w = .
(p) o
3. Busnauutu 3P Ta piBHSHHS peryisropa, 1o 3ade3neuye CTpyKTypHY criiikicte AC 3

OP Buny:

1
W(p)= —3 -
Ip
4. Buznauntu 3P Ta piBHSHHS peryisTopa, 1o 3ade3neuye CTPyKTypHY cTikicTe AC 3
OP Buny:

W(p)=

Tp*
5. BuzHauuTtu ctaTu4Hy Ta AUHaAMIYHY TOYHICTH AC:

f Kf
T,p+1

N3y € K m : z
)4 > Km — >
T Tpp+1 T,p+1

6. BuzHaunTtu craTndyHy Ta AMHaAMIYHY TOYHICTH AC:

Nsap € 1 m K (2 ;) n_»
T I,p T,p+1

7. BuzHaunuTy cTaTU4YHY Ta AUHAMIYHY TOYHICTH AC:

v
3
AN

+

\4
3

f K,
T,p+1 l

Nyay € K,p m n_»
T, p+1 " _K, 'CQ
T,p+1

8. BusnauuTtu ctaTiuHy Ta AMHaAMI4HYy TOUHICTh AC:

f Kf
T,p+1

0
Nsay e 1 i m Km n
Tpp Tap+1

v

1
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9. BuzHaunTtu ctaTu4Hy Ta AUHAMIYHY TOYHICTH AC:

f K,
—
T,p+1
N3y e sz m
Tp g Km
P+l
T,p+1

10. BusnauuTtu cTaTU4Hy Ta AMHaAMI4HY TOuHICTh AC:

f Kf
T,p+1
nSaH e I m Km
T 3 )
»P Tap+1

11. Bukonaru cuure3 AC:

ov: Iyntn=K, -m+K,-f,
Per: m=Kp-g;

nm: € = N3A0 — 1.
12. Bukonatu cuure3 AC:
[ ]

ov: T,n+n=K, -m+K;-f

Per TPm+m+m:Kp-6‘;
. € = N3A0 — 1.

13. Bukonatu cuure3 AC:

9




ov: T,n+n=K, -m+K;-f

Per:m:Tp'g;
. € = N3A0 — 1.

14. Buxonatu cunre3 AC:
[ ]

ov: T,n+n=K, -m+K;-f

pe: M=T, &

. € = N3A0 — 1.
14. Bukonatu cuure3 AC:
[ ]

ov: T,n+n=K, -m+K;-f

PCFIm:Kp.g;m:Tp. ;

™ e

. € = N3A0 — 1.

Tema 5. Hemiuniiini Ta OaratomMipHi CHUCTEMH aBTOMAaTHYHOTO KOHTPOIIO Ta
CIIOCTEPEIKEHHS.

Jlekmist 10. Oco6aMBOCTI HEMIHIMHUX CHCTEM, TUIIOBI HE JHIHHOCTI. MeTOo1 rapMOHIYHO1
JiHeapu3allii HelmHiHHUX cucteM. baratomipai AC Ta MeToau X TOCIiIKEHHS.

CamocriiiHa po6oTa 2 TONHH.

3aBaaHb ISl CAMOCTIHHOT POOOTH:

1. OcobnuBocti HemiHiitHX AC.

2. 3aranpHi BiIOMOCTI PO ICTOTHO HemniHiiHI enemenTd AC.

3. OntumainibHe KepyBaHHs B HemiHIHHUX AC.

Tema 6. KoHTpOIbHO-BUMIPIOBAIbHI IPUJIAIU 1 BUPOOHMYA aBTOMATHKA.
Jlekmist 11. 3aranpHi BIAOMOCTI Ta TPUHIMIN MOOYAOBH 3acO0iB JJII BHUMIPIOBAHHS
TEXHOJIOTIYHUX MapaMeTpiB. MeToau Ta MOrpilIHOCTI BUMiptoBaHHs. [lepBuHHI mepeTBOproBayi.

12



Jlexmis 12. 3aranmpHi BiOMOCTI Ta NPUHIUNKM TOOYJOBH 3ac00iB BUMIPIOBaHHS
TEMIIepaTypH.
Jlexmis 13. 3aranbHi BiIOMOCTI Ta MPUHLMIHN MOOYIOBU 3acO0iB Jisi BHUMIpIOBaHHA
THUCKY.
Jlexuis 14. 3aranbHi BiIOMOCTI Ta MPUHLUMIMN MOOYIOBU 3ac00iB IJisi BHUMIPIOBaHHA
piBHS, MUJIBHOCTI Ta BUTpAT.
Jlexmis 15. 3aranbHi BiIOMOCTI Ta MPUHUMIMN MOOYIOBU 3aco0iB Ui aHANI3y CKIaLy
PEYOBHHH.
Jlexuis 16. EnexTpoHHI MpuUiaan KOHTPOIIO TEXHOJIOTIYHUX MapaMeTpiB.
CamocriitHa po6ota 16 roauH.
3aBiaHb ISl CAMOCTIHHOT POOOTH:
. Meroau BUMIpIOBaHb.
. [lorpimHicTh BUMIpY.
. Kitac Tounocti BuUMipHHKa.
. BumiproBanpHi npuiiay.
. Meronu BUMIpIOBaHHS TEMITEPATYPH.
. KoHTakTHi BUMipioBadi TeMnepaTypu.
. TepmMoMeTpH pO3MIMPEHHS.
. MaHoMeTpHUHI TEpPMOMETPH.
. TepmoeneKkTpuuHi TEPMOMETPH.
. TepmomeTpu omnopy.
. HekoHTakTHI BUMIiproBayi TeMIepaTypHu.
. SIpkicHi mipoMeTpu.
. Pamiamiitai mipomeTtpu.
. [TOHSTTSI TUCK, ONUHUIII BUMIPY THCKY.
. [lpuHIMIA BUMIPIOBaHHS THCKY.
. PimuuH1 MaHOMeTpH.
. Hedopmariiitni MaHOMETpPH.
. Tpy6Guaro-npy>XxHuHHI MAaHOMETPH.
. MeMOpanu, criibGoHH.
. BanTaxkonopiiHesi MaHOMETpH.
. [T’e30eneKTpuIHI MAaHOMETPH.
. MaHoMeTpH 3 TeH301epETBOPIOBAYAMH.
. lonizariitHi MaHOMETpH.
. TeroBi MaHOMeTpH.
. [Ipunaau BUMipy piBHSL.
. IlomaBkoBi piBHEMIpH.
. BylikoBi piBHEMIpH.
. I'igpocratuunuii 3acid BUMipy piBHSL.
. €EMHICHI piBHEMIpH.
. PagioizotomnHi piBHEMipH.
. YIbTpa3ByKoOBi, aKyCTHUYHI PIBHEMIPH.
. IlpuHIMnM BUMipy BUTpaT.
. BumiproBaui BUTpaT nepeMiHHOTO TIepenaay TUCKY 13 3BY)KYIOUHUMH TPUCTPOSMHU.
. BumiproBaui BUTpaT MocTiiHOTO NIepenanys,.
. TaxomeTpu4Hi BUMiprOBayi BUTpaT.
. EnextpomarHiTHi BUMiproBaui BUTpaT.
. YIbTpa3ByKOBi BUMIpIOBavi BUTPAT.
. O6'emHI XiMiI4HI ra30aHai3aTOPH.
. TepMOKOHIYKTOMETPHUYHI Ta30aHATI3aTOPH.
. TepmoximiuHi ra3oaHanizaTopH.
. MaruiTHi razoaHani3aTopH.

0O JON DN B~ WK —
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42. OnTH4HI Ta30aHAI3aTOPH.

43. l'azoananizaropu iHGPadepBOHOTO i yIbTPadi0IECTOBOTO MOTIMHAHHS.
44. ®OTOKOJIIOPUMETPHUECHI Fra30aHATI3aTOPH.

45. XpomatorpadiuHi razoaHaaizaTopH.

46. EnextpuuHi ra3oaHaizaTopH.

47. BonpTaMIiepMeTpU4HI Ta30aHAII3aTOPH.

48. KynoHOMeTpHYHI ra30aHaii3aTopu.

49. EnexTpoHHHI aBTOMAaTHYHUNA YPIBHOBAXKEHUH MICT.

50. EnekTpoHHMI aBTOMAaTHYHUI TOTEHLIOMETD.

51. baraToTo4e4Hi MOCTH 1 IOTEHIIIOMETPH.

52. EnextponHi nudepeHuiitHo-TpancopMaTopHi MpHIaau.

Tema 7. CucteMu paaianiiiHOro Ta XiMIYHOTO CIIOCTEPEKECHHS
Jlekmist 17. 3acobu pamiaiitHOro CrOCTePEKEHHS.

Jlexmis 18. 3aco0u XIMIYHOTO CIIOCTEPEKECHHS

CamocriiftHa po6oTa 4 roauH.

3aBaaHb ISl CAMOCTIHHOT POOOTH:

1. MeToau BUsIBIEHHS paiOaKTUBHUX BUIIPOMIHIOBAHb.

2. [lpunanu pagioMeTpUYHOTO 1 JO3UMETPUIHOTO KOHTPOJTIO.
3. ABTOMAaTH30BaH1 CUCTEMHU KOHTPOITIO paiamiiaoi ooctaHoBku ACKPO.
4. Metoau BUSIBICHHS XIMIYHOTO 3a0pyIHEHHS.

2. Ilpunagy XiMIYHOTO KOHTPOJTIO.

3. ABTOMaTH30BaHi CUCTEMHU KOHTPOJIIO.

Pamiamiitnoi oocranosku ACKPO.

1. MeToau BUSIBIECHHS paJiOaKTHBHUX BUIIPOMIHIOBAHb.

2. Ilpunagm paioMETPUIHOTO 1 TOZUMETPUIHOTO KOHTPOJIIO.
3. ABTOMaTH30BaHiI CHCTEMU KOHTPOJIIO.

Pamiamiitnoi oocranosku ACKPO.

PexomennoBana Jiteparypa

Jliteparypa

1. OcsitHbO-TIpO(eciiiHa mporpaMa «AyAHUT MOKEKHOI Ta TEXHOT'CHHOI
oesnekn» 3a cnerianbHicTio 261 «lloxkexHa OGe3neka» TMIATOTOBKH 3a IEPIIUM
(OakanmaBpChKMM) piBHEM BHILOI OCBITH B rany3i 3HaHb 26 "lluBinbHa Oe3meka'.
URL: http://pb.nuczu.edu.ua/images/osvitni-programi/2021/261_aptb_bak 21.pdf

2. OcsitHpo-mipoeciitna  mporpama  «[loxxexxna  Oe3meka»  3a
conemianbHicTio 261 «lloxkexna Oe3meka» OIATOTOBKM 32  MEPIIUM
(OakanmaBpChKMM) piBHEM BHILOI OCBITH B rany3i 3HaHb 26 "lluBinbHa Oe3meka'.
URL: http://pb.nuczu.edu.ua/images/osvitni-
programi/2021/261 upb_mag/261 pb_bak 21 1.pdf
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