





BPAXOBAHO:

3a pesynbTaTaMM MOHITOPUHTY OCBITHBO-TIpodeciiinoi nporpamu «Kowmr ‘rorepHo-
IHTErpoBaHl TEXHOJIOT1i BHUPOOHMIITBA MPHIAIIB» Mepuioro (6akalaBpChKOro) piBHS BHUIIOI
OCBITU 3a chemaibHICTIO 151 «ABTOMaTH3aliss Ta KOMI‘IOTEPHO-IHTErPOBaHI TEXHOJOTI»,
3aTBepKeHOI piteHHsM Buenoi panu Bix 02.04.2018 p. npoTtokon Ned, BpaxyBaB MOJOKEHHS
CranmapTy BHINOI OCBITH 3a cChHemiaJbHICTIO 151 «ABTOMarH3allis Ta KOMII'FOTEPHO-
IHTEerpoBaHI TEXHOJOTI» s mepmoro (6akagaBpChKOro) pIiBHS BHINOI OCBITH (HaKas3
MinicrepctBa ocBiTH 1 Hayku Ykpainu Big 04.10.2018 p. Ne 1071), O6yno mpoBeneHo ii
MOJICPHI3allii0 Ta BIOCKOHAJIECHHS.

[IpoexTHa Tpyma neperisiHyia 30alaHCOBaHICTb, pallioHaIbHE MPU3HAYCHHS KPEIUTIB,
3IATHICThH 3700yBayiB OCBITU OMAHYBaTH OKpPEeMi JUCIUILIIHU (OCBITHI KOMIIOHEHTH) Ta BCIO
OCBITHIO NpOrpamy, BKJIABLUIUCh Y BHU3HAYEHHH Yac, MOBHOTY JAOKYMEHTAJIbHOTO, KaJIpOBOTrO,
iHpopmaniifHoro Ta iHmoro 3a6esnedeHHs OIl 1 BiANOBIOHICTE OCBITHBOI MIpPOrpaMu
JlineH3iiHUM yMOBaMm.

Jliig 3a6e3nedeHHs] MOKIUBOCTI (POPMYBaHHS 1HAMBIAYaJIbHOI OCBITHBOI TPA€EKTOPIi, Yy
TOMY YMCJIl 4Yepe3 1HJMBIAyallbHUI BUOIp HaBYAIbHUX JUCUUIUIIH B 00cCs31, mependaueHoMy
3aKOHOJABCTBOM, Ta 3 MeTor 3ale3neueHHs BiAnoBiAHOCTI CTaHmapTy BHILOI OCBITH,
MPUIHATO PIIIEHHS 3aMIHUTH 1CHYI04Y1 BUOIPKOBI OJIOKM OKPEMUMU OCBITHIMU KOMIIOHEHTAMHU.

OcaiTHRO-TIpODECIITHY nporpamy ««Komm ‘rorepHo-iHTETpOBaH1 TEXHOJIOT11
BUPOOHUIITBA MPUIAiB»» OyJ0 OOrOBOPEHO Ta CXBaJieHO HAyKOBO-TNEAaroriYyHUMHU
MpaliBHUKAaMM Ha 3acilaHHl Kadeapu BHUpOOHMITBA mpuiadiB (mpoTokod Nel6 Bix
27.05.20 p.)



1. TTPO®IJIb OCBITHBOI TTIPOT'PAMMU 3i criemiaasHOCTI
151 ABToMaTH3allig Ta KOMIT FOTEPHO-1HTETPOBaH1 TEXHOJOT11

1 — 3arasbHa ingopmanis

IToBna Ha3ea 3BO Ta Harnionanbauii TexHiuHui yHiBepcuTeT Ykpainu «KuiBchbkuid

THCTUTYTY/(haKyJIbTETY MOJIITEXHIYHUM 1HCTUTYT iMeHI Iropsi CikopchbKOro»,
npuago0y AiBHUHN pakyIbTeT

Cry1iHb BUIIOI OCBITH Crymiap — OakaiaBp

Ta Ha3Ba KBaji(ikarii KBanidikanis — 6akanaBp 3 aBTOMaTH3allil Ta KOMIT FOTEPHO-

MOBOIO OpPHUTITHATY 1HTErPOBAaHUX TEXHOJIOTIN

Odiuiiina Hazsa OI1 KomMmI'toTepHOo-1HTeTrpOBaHi TEXHOJIOT1i BUPOOHHUIITBA
MIpUJIaJIiB

Tun qunuomy ta Jumuiom 6akanaBpa, onuHUYHMH, 240 KpeauTiB, TEpMiH

o0csr OI1 HaByaHHS 3 poku, 10 micsmis

HasBHicTh akpeauTanii Ceptudikat npo akpeauraiito, cepist HZI Ne 1192549

Bunanuit 25.09.2017 p. na niacrasi Hakazy MOH Ykpainu
No 1565, BinmoBiaAHO 10 pilmieHHs AKpeAUTAIIMHOI KOMICii
B11 27.06.2013, mpotokon Nel05 nakaz MOH VYkpainu
No2494-1 817 01.07.2017, Tepmin mii go 01.07.2023p.

Hukin/piBers BO HPK VYkpaiau — 7 piBeHb
QF-EHEA — nepmmii nuki
EQL-LLL — 6 piBesb

[TepenymoBu HasiBHicTh MOBHOT 3arajibHOI CEpeIHHOI OCBITH 200 AUIIIOMY
OKP «Monoammuit cniemiamicty, OP «Momnoamuit 6akanaBpy

MoBa(1) BUKJIa/laHHS YkpaiHchKa/aHrIiiicbKa

Tepmin aii OI1 Jlo HacTynHOI akpeauTalii

[arepHeT-aapeca mocriitHoro | https://osvita.kpi.ua/ po3ain «OCBiTHI Iporpamm»

PO3MIIIIEHHS] OCBITHBHOT https://kafvp.kpi.ua/ po3ain biGmioTeka

MPOrpaMu

2 — MeTa 0CBITHBOI IPOrpaMHu

Micieto OCBITHBOI MporpamMu € 3a0e3leyeHHs BHCOKOIO pIBHS Oprasi3amii OCBITHBOIO
npouecy, HaJaHHs SKiCHOI BUIOI (mepmioro (6akaaaBpCbKOI0) pIBHsS) OCBITH; MOEIHAHHS
OCBITHBOI, HAYKOBOi, 1HHOBAI[IITHOT Ta BUXOBHOI KOMITOHEHTH; YTBEP/PKCHHS HAI[IOHATBHUX,
KyJbTYPHHUX 1 3araJIbHOJIOJICBKUX LIIHHOCTEH.

MeToto IporpamH € Mmiir0TOBKa TEXHIYHUX Ta 1HXKEHEPHUX (paxiBI[iB B 00J1acTi aBTOMATHU3ALII]
Ta KOMIT' FOTEPHO-IHTETPOBAHUX TEXHOJIOTIHM 3[JaTHUX J0 PO3B’sI3aHHS CIEI1alli30BaHUX 3a/1a4
3 BHUpPOOHHMIITBA TMPWIAAIB pI3HOTO MPU3HAYEHHSA, PO3POOJICHHSA, BIOCKOHAJIECHHS Ta
eKcIUTyaTallii ICHyIUYHX CHCTEM aBTOMAaTH3allli TEXHOJOTIYHHMX MPOIECIB Ta BUPOOHHUITB 3
3aCTOCYBaHHSIM Cy4YaCHUX HPOrPaMHO-TEXHIYHMX 3aco0IB Ta 1H(OpMaIiiHUX TEXHOJOTIMH,
BUKOHYIOUM TEOPETUYHI JOCIHIKEHHST 00’€KkTa aBTOMaTH3alii, OOIpYyHTYBaHHS BHOODPY
TEXHIYHUX 3aco0iB aBTOMaTu3allli, MPOEKTYBaHHS CHCTEM aBTOMAaTH3allii Ta pO3pOOJIEHHS
MIPUKJIAJHOTO MPOTPAMHOTr0 3a0€e3MeUeHHs PI3HOTO MPU3HAYEHHS.

3 — XapakTepuCTHKA OCBITHbOI IPOrpamMu

[IpeameTHa obmacTh O06’ekT: TexHIUHE, TTpOorpaMHe, MaTeMaTU4He, iHdopMaIlliiine
Ta opraHizariiiHe 3a0e3medyeHHsT CHUCTEM aBTOMAaTH3allii
O00’€KTIB Ta TMpOLECIB y PpI3HUX Taidy3sX JISUIbHOCTI 3
BUKOPUCTaHHSM CY4YaCHOI MIKPOIIPOLIECOPHOI 1 KOMIT FOT€PHOL
TEXHIKH, CHEI[iaTi30BaHOT0 MPHUKIAJHOTO  MPOTPAMHOIO
3a0e3nedyeHHs Ta 1IHPOPMAIIHHUX TEXHOJIOT1H.

Iini wnaByanHsA: miaroroBka ¢axiBiiB, 3AaTHUX JO
KOMIUIEKCHOTO PO3B’SI3aHHA 3aJad po3poOJIeHHS HOBUX 1
MOJEepHi3aIlii Ta eKCIuTyaTalii ICHYIOUUX CHUCTEM




aBTOMAaTH3alli Ta KOMII IOTEPHO- IHTErPOBAHUX TEXHOJIOTIH 3
3aCTOCYBaHHSIM CYYaCHHMX MPOrpaMHO- TEXHIYHUX 3ac00IB Ta
iHQOpMaLIMHUX  TEXHOJIOT1M,  BHUKOHYIOYM  TEOPETHYHI
JOCTII)KEeHHs 00’ €KTa aBTOMaTH3allli, oOOIpyHTyBaHHS BUOOpY
TeXHIYHUX 3ac00iB aBTOMaTu3allli, MPOCKTYBaHHS CHCTEM
aBToMaTH3alii Ta po3pOOJICHHS NPUKIATHOTO MPOTPAMHOIO
3a0e3neUeHHs PI3HOTO MPU3HAYCHHS.

Teoperuunuit 3mict mnpeamerHoil oogacri. Ilonsarrs Tta
OPUHIMION  Teopli aBTOMAaTHUYHOIO KEpyBaHHS, CHUCTEM
aBTOMaTH3alili Ta KOMII IOTEPHO-IHTETPOBAHUX TEXHOJOTIN
MeTtonu, METOOMKU Ta TEXHOJOrIi. 3700yBad Ma€e OBOJIOAITH
METOJlaMHi Ta MPOrpaMHUMH 3aco0aMu  MOJIETIOBAHHS,
MPOEKTYBAHHS, aBTOMATHU30BAHOIO KEPYBAHHSA CKJIaJHUMU
Oprafi3alifHO-TEXHIYHUMH 00’ €kTaMu, 1HGOpMalIHHUMU
TEXHOJIOT1SIMHM; 3HAHHSIMHU TEXHIYHHX 3acO0IB aBTOMAaTH3aIlii,
BMIHHSIMH PO3pOOJISATH MPUKIATHE TporpaMHe 3a0e3nmedeHHs
PI3HOI'O IIPU3HAYCHHS JUISI CUCTEM aBTOMAaTH3allii.

MeToau, MeTOAMKH Ta TEXHOJIOrii. 3100yBay Ma€e OBOJIOIITH
3HAHHSAMH TCEXHIYHMX 3aco0iB aBTOMAaTH3aIli, BMIHHSIM
pO3po0IsATH TIpWiIagHE MporpamMHe 3a0e3MeyeHHs PI3HOTro
NpPU3HAYCHHS JUIsl CHCTEM aBTOMAaTHu3allii, MeToJaMu Ta
MPOrpaMHUMH  3aco0aMU  MOJICTIOBAHHS, TPOEKTYBaHHS,
aBTOMAaTH30BAaHOTO KEpyBaHHSA CKJIQJAHUMHU TEXHIYHUMU
00’exTamu.

IHcTpyMeHTH Ta 00J1aJHAHHSA: CyYacHI IPOTrpaMHO-TEXHIUHI
3aco0M Ta  KOMII IOTEPHO-IHTETPOBaHI  TEXHOJOTii s
MPOEKTYBAHHSI, MOJICIIOBAHHS, JOCIIPKEHHS Ta eKCILTyaTalii
CUCTEM

OpienTarisa OI1

OcgiTHBO-TIpOeciiiHa

OcHoBHuil poxyc OIl

CreuianpHa ocBiTa Ta npodeciiiHa MiAroToBKa raiysi
aBTOMaTH3allli Ta KOMI IOTEPHO-IHTErPOBAHUX TEXHOJIOT1]
BUPOOHUIITBA MPUJIATIB 3 MOKIIUBICTIO HAOYTTS HEOOX1THUX
npodeciifHuX KOMIETEHTHOCTEH.

[Iporpama Ga3yeTbcsi HA Cy4acHHMX METOJax Ta 3acolax, sKi
3aCTOCOBYIOThCSl JJII  aHajidy, CHHTE3y, IpPOEKTYBaHHI,
HaJaro/UKeHi, MOJEpHi3alii Ta  eKCIUTyaTalli CHCTeM
aBTOMaTH3alli Ta KOMII IOTEPHO-IHTETPOBAHUX TEXHOJOTIN
BUPOOHUIITB MPUIA/IIB PI3HOTO MPU3HAYECHHS.

KitouoBi cioBa: aBTOMAaTH30BaHI CHCTEMH KEpyBaHHS,
KOMIT IOTEPHO-IHTErpOBaHl ~ TEXHOJOrii 1  BUPOOHMIITBA,
MaTeMaTHYHE Ta KOMIT I0TepHE MOJEIIOBaHHS, aBTOMAaTU3aLlis
TEXHOJIOTTYHUX MPOLIECIB 1 BUPOOHUIITB.

OcooOmusocTi OI1

3ayrydeHHs 10 BUKJIaJaHHs CTEUroJIJiepiB rajly3eBUX YCTAaHOB

4 — IlpugaTHiCTh BUITYCKH

HKIiB 10 MpaneBJANlITYBAHHSA TA MOAAJBIIOI0 HABYAHHSA

[IpugaTHicTh 10
MpaneBIalTyBaHHS

Bigmosigno po Knacudikaropa mpodecii JK 003:2010
OakamaBp 31 cmemiambHocTi  «151  ABTomaTu3zamiss  Ta
KOMIT'IOTEPHO-  1HTErpoBaHl  TEXHOJOTi»  Mae  OyTH
MMIATOTOBJICHUN IS TAKUX IIOCA;

2131.2. Monoamuii iHXeHep 3 MporpamMHOro 3abe3neueHHs
KOMIT I0TEPiB

2131.2. Monoamuii iHXeHep 3 KOMIT'IOTEPHUX CUCTEM

2131.2. Monoamuii iHXEHEp 3 aBTOMATH30BAHMX CHCTEM




KepyBaHHSI BUPOOHULITBOM

2139.2. Monoamuii iHXeHep 13 3aCTOCYBaHHs KOMIT'IOTEPIB
2145.2. Monoamuii 1HXeHEp 3 MeXaHi3allii Ta aBTOMaTH3allii
BUPOOHUYMX MPOLIECIB

3114 TexHik i3 KOH(}IrypoBaHOT KOMI'FOTEPHOI CUCTEMHU

3121. TexHik-porpamicT

MosxnuBa npodeciiiHa cepTudikaiis

[lomanpinie HaBUaHHSA

HaBuanHs 3a nporpamoro Ipyroro (MaricTepchbkoro) piBHs
BHIIIOI OCBITH Ta/ab0 HaOyTTs JOJATKOBHX KBasi(ikalliid B
CUCTEMI OCBITH JIOPOCIHX

— Bukiaaganasg Ta oniHIOBAaHHSA

Buxnaganas ta
HaBYaHHS

3arajgbHUN CTUIIb HABYAHHS — POOJIEMHO-OP1€EHTOBAHUM.
Buxnananus mnpoBoauTbea 'y ¢opMi:  JIEeKIii, ceMiHapH,
MPaKTUYHI 3aHATTSA, Ja00OPATOPHI 3aHATTA B MAJIUX Ipynax (10
8 oci0), camocTiiiHa pobOTa 3 MOXJIMBICTIO KOHCYJbTAIlld 3
BUKJIQJIaueM, 1HIUBITyaTbH1 3aHATTS, 3aCTOCYBAaHHS
1H(OpMaIIfHO-KOMYHIKAIlIMHUX TEXHOJOTINA (OHJIaWH-JIEeKIIi],
JTUCTAHIIMHI KypCH TOIIO) 3a OKPEeMHUMH OCBITHIMH
KOMIIOHEHTAMHU

O1iHrOBaHHA

[loToynuit Ta  ceMecTpOBUH  KOHTPOJb Yy  BUIJISLAL
ma00OpaTOpPHUX 3BITIB, MpE3CHTAIlld, TECTIB, MHUCHMOBHUX 1
YCHHUX €K3aMEHIB Ta 3axucT KBamidikamiiiHoi poOoTu
OI[IHIOIOTHCA  BIAMOBIIHO JO  BU3HAYCHUX  KPUTEPIiB
PelTHHIOBOI cuCTEMHU OLIIHIOBAHHSA

6

— IIporpamMHi KOMIIETEHTHOCTI

[HTerpanbHa KOMIETEHTHICTh

31aTHICT, PO3B’A3yBaTH CKJIAJHI CIeliali3oBaHl 3ajadl Ta
MpaKTUYHI npoOiemu, 10 XapaKTEepU3yThCS
KOMIUJIEKCHICTIO Ta HEBHU3HAYEHICTIO YMOB, I Yac
npodeciiiHoi  AisNIBHOCTI Yy rady3l aBTOMaTu3amii Ta
KOMIT'IOTEPHO-IHTEIPOBAHUX  TEXHOJOTIA  BUPOOHUITBA
npwiaaie abo y Tpoleci HaBuYaHHA, IO THependadae
3aCTOCYBaHHS TEOPil Ta METOMAIB ray3i

3arajpHi KOMIIETEHTHOCTI

(3K)

3K01. 3paTHicTh 3aCTOCOBYBAaTH 3HAHHSA Yy NPAKTUYHHUX
CUTYallisIX.

3K02. 31aTHiCTh CHUIKYBATHCS ACP’KaBHOIO MOBOIO SIK YCHO,
TaK 1 MMCbMOBO.

3K03. 31aTHICTh CIIIKYBATUCS 1HO3EMHOIO MOBOIO

3K04. HaBuuku  BHUKOpUCTAHHS  1HPOpMaLIMHUX 1
KOMYHIKaIIITHUX TEXHOJIOT1H.

3K05. 3paTtHicTh 10 MOIIyKY, OMpAIIOBaHHS Ta aHali3y
iH(popMallii 3 pi3HUX JKepe.

3K06. HaBruku 3a1iicHeHHs O€3MeYHOl J1SJILHOCTI.

3K07. [Ilparnenns 10 30epeXeHHS  HABKOJIHUIIHLOTO
cepeioBUIIA.

3K08. 3naTHicTh paItoBaTi B KOMaH/Il.

3K09. 3nmarHicTh peamnizyBaTH CBOi mpaBa 1 0OOB’SI3KH SIK
qJICHA CyCH1JIbCTBA, YCBIJIOMJTIOBATH LIHHOCTI
TPOMAJITHCHKOTO (BIIBHOTO JEMOKPATUYHOI'O) CYCHLIbCTBA
Ta HEOOXIJHICTh HOro CTajioro pO3BUTKY, BEPXOBEHCTBA
npasa, paB 1 cBOOO/ JIFOAWHHU 1 TPOMaJITHUHA B YKpaiHi;
3K10. 3patHicte 30epiraTé Ta NPUMHOXKYBATH MOPAJBHI,
KyJbTYpHI, HAYKOBI I[IHHOCTI 1 JTOCSATHEHHs CYCIUJIbCTBAa Ha




OCHOB1 pO3yMIHHSI 1CTOPIi Ta 3aKOHOMIPHOCTEH pPO3BUTKY
MpeIMETHOI 00J1acTi, ii Miclsl y 3arajbHii CUCTEMI 3HaHb PO
MPUPOAY 1 CYCIUIBCTBO Ta Y PO3BUTKY CYCHIJIbCTBA, TEXHIKU
1 TEXHOJIOT1M, BUKOPHUCTOBYBAaTWM pi3HI BUIU Ta (opmu
PYXOBOi aKTUBHOCTI Il aKTUBHOTO BIJMOYUHKY Ta BEJICHHS
3JI0POBOTO CIIOCOOY YKHUTTS.

daxoBi komrnereHTHOCTI (DK)

®K 1. 31aTHICT 3aCTOCOBYBAaTH 3HAHHS MaTeMaTUKH, B
o0cs31, HEOOXiAHOMY [JIi BUKOPUCTaHHS MAaTeMaTHYHUX
METO/IIB JIJIsl aHaJli3y 1 CHHTE3y CHCTEM aBTOMAaTH3allii.

®K 2. 3paTtHicTh 3aCTOCOBYBAaTH  3HaHHA  (i3HKW,
EJIEKTPOTEXHIKHU, €JEKTPOHIKU 1 MIKPOIPOLIECOPHOI TEXHIKH,
B 00Cs131, HEOOX1AHOMY ISl PO3YMIHHS MPOIIECIB B CUCTEMAaX
ABTOMATH3AIlii Ta KOMIT* TOTEPHO-IHTETPOBAHNUX TEXHOJIOTIAX.
@K 3. 31aTHICTF BUKOHYBATU aHaII3 00’ €KTIB aBTOMATH3aIll1
Ha OCHOB1 3HaHb MPO TPOIIECH, IO B HUX BIIOYBaIOTHCA Ta
3aCTOCOBYBaTH METOAM TeOpii aBTOMAaTUYHOTO KepyBaHHS
I JIOCHIJDKEHHS,  aHali3y Ta  CHHTE3Yy  CHCTEM
aBTOMAaTHUYHOI'O KEpyBaHHS.

®K 4. 3parHICTh 3aCTOCOBYBAaTH METOAU CHCTEMHOTO
aHajizy, MaTeMaTHYHOTO MOJCIIOBaHHS, 1AeHTU(]iKarmii Ta
YHCIIOBI METOAU AJIi pO3pOOJIEHHS MaTeMaTUYHUX Mojenen
OKpPEMHUX €JIEMEHTIB Ta CUCTEM aBTOMAaTHU3aIlli B IIJIOMY, IS
aHayi3y SKOCTI iX (YHKUIOHYBaHHS 13 BUKOPHUCTAHHSIM
HOBITHIX KOMII IOTEPHUX TEXHOJIOT1H.

@K 5. 3naTHicTh OOIPYHTOBYBATH BUOIp TEXHIUHUX 3aC001B
aBTOMaTH3alli Ha OCHOBI PO3YMIHHS MPUHIUIIB iX poOOTH
aHaii3y iX BJACTUBOCTEH, NpHU3HAYEHHS 1 TEXHIYHUX
XapaKTepUCTUK 3 YypaxyBaHHSIM BHUMOT JIO CHUCTEMHU
aBToMaTH3alli 1 eKCIUTyaTalliifHUX yMOB; HaJlaroJKyBaTH
TEXHIYH1 32c00M aBTOMAaTH3allli Ta CUCTEMHU KEPyBaHHS.

®K 6. 3parHiCTb BHUKOPUCTOBYBAaTH JJis BHUPIIICHHS
npodeciiiHuX 3aBJaHb HOBITHI TEXHOJOTI y ramysi
aBTOMaTH3alii Ta KOMII IOTE€PHO-IHTErPOBAHUX TEXHOJOTIH,
30KpeMa, MPOEKTyBaHHS 0araTropiBHEBUX CHCTEM KEepyBaHHS,
300py JaHuX Ta iX apXiByBaHHS Juid (GopMyBaHHS Oa3u
JaHUX MMapaMeTpiB MPOLECY Ta IX Bi3yasizalii 3a J0IMOMOTr0I0
3ac001B JI0JMHO-MAILIMHHOTO 1HTEp(deENCy.

®K 7. 3partHicTh OOIpYHTOBYBaTH BHUOIp TEXHIUHOI
CTPYKTYpH Ta BMITH PO3pOOJIATH NpHUKIAJAHE MpOorpamHe
3a0e3MnedeHHs A1 MIKpOPOLIECOPHUX CUCTEM KEpPYBaHHS Ha
0a3l JOKaJIbHUX 3aco0iB aBTOMAaTH3alli, MPOMUCIOBUX
JOTIYHUX  KOHTPOJEpPiB Ta MNPOrpaMOBaHUX  JIOTTYHHUX
MaTpHIlb 1 CATHAJILHUX IIPOLIECOPIB.

®K 8. 3naTHICTP NPOEKTYBaHHS CHCTEM aBTOMAaTH3allil 3
BpaxyBaHHSIM BHMOT BIANOBIIHUX HOPMaTUBHO-IIPABOBHUX
JOKYMEHTIB Ta MI)KHapOJHUX CTaH/IapTIB.

®K 9. 3parHicTh BUIBHO KOPUCTYBAaTUCh CY4YaCHUMU
KOMIT'IOTEpHUMU Ta 1HQOPMALIMHUMHU TEXHOJIOTISIMU JJIs
BUpIIIEHHS mnpodeciiHuX 3aBjJaHb, MporpamyBaTH Ta
BUKOPHUCTOBYBATHU MIPUKJIAIHI Ta crieniaii3oBaHi
KOMIT FOT€PHO-IHTETPOBaHl CEpPEeOBUINA i1 BUPIMICHHS
3aj1a4 aBTOMaTH3allli.




®K 10. 3gaTtHicTh BpaxOBYBaTH COIllalibHI, €KOJOTIYHI,
€TUYHI, EKOHOMIYHI acleKTH, BHUMOTM OXOpPOHM Iparll,
BUpOOHMYOT caHiTapii 1 TMOXexkHOi Oe3meku MmiJ yac
(bopMyBaHHS TEXHIYHUX PILIEHb.

®K 11. BpaxyBaHHS KOMEpLIHHOTO Ta E€KOHOMIYHOTO
KOHTEKCTY IIPH MPOEKTYBaHHI CUCTEM aBTOMATH3AIlli.

®K 12. 3parHicTh BUKOHYBaTHM  THUIIOBI  omeparii
HaJaro/KeHHs, 0OCIyroByBaHHS Ta €KCILTyaTallii 3aco0iB Ta
CHUCTEM aBTOMAaTHu3alii y BUPOOHUUTBI NPHIAIIB PI3HOTO
MpU3HAYEHHS

®K 13 3parHicTh oOpraHi3oByBatTu y poOOTH IO
BJIOCKOHAJICHHIO, MOJepHi3alii, yHi¢ikanii BUPOOIB, SKI
BUITYCKaIOThCS, Ta IX €JIEMEHTIB

®K 14 3parHicTh NPOEKTYBAaTH TEXHOJOTIYHI MPOLECH Ta
CUCTEMH  aBTOMAaTH3alii 3 BHKOPHCTAHHSIM  3ac00iB
aBToMaTH3alii MNpPOEKTyBaHHS Ta JOCBIAY  pO3poOKHU
KOHKYPEHTOCIIPOMOKHUX BUPOOIB

7 — IlporpamMHi pe3yibTaTH HABYAHHS

IIPH 1. 3Hatu niHiifHY Ta BEKTOpHY anreOpy, AudepeHilialibHe Ta IHTeTpaJibHE YHCIICHHS,
¢bynkuii 6araTb0X 3MIHHUX, (YHKUIOHAJIbHI P, AUQEpeHlialbHl PIBHAHHSA U1 (QyHKIIT
OJIHI€T Ta 0araTbOX 3MIHHUX, OIEpalliiHe YUCICHHS, Teopit0 (PYHKIIi KOMIUIEKCHOI 3MIHHOI,
TEOpil0 UMOBIPHOCTEN Ta MaTeMAaTHYHY CTaTUCTUKY, TEOPIIO BUIAJAKOBUX IMPOIIECIB B 00Cs31,
HEOOX1THOMY [UIsi KOPUCTYBAaHHS MAaTeMaTHMYHUM amapaToM Ta METOJAaMH Yy Traiysi
aBTOMAaTHU3AaIll].

ITPH 2. 3natu (i3uKy, €NEeKTPOTEXHIKY, €IEKTPOHIKY Ta CXEMOTEXHIKY, MIKpPOIPOLECOPHY
TEXHIKY Ha piBHI, HEOOX1THOMY JUIsl pO3B’sI3aHHS TUIIOBUX 3aJ]a4 1 MpobOjieM aBTOMaTH3aIlii.
IIPH 3. Bwmitu 3acTocoByBaTH cydyacHi 1HGOpMaliifHI TEXHOJOTri Ta MaTH HaBUYKU
PO3pOOIIATH AITOPUTMH Ta KOMII FOTEPHI MPOrpaMu 3 BUKOPUCTAHHAM MOB BUCOKOT'O PiBHS Ta
TEXHOJIOTI 00 €KTHO-OPIEHTOBAHOTO MPOTPaMyBaHHs, CTBOPIOBATH 0a3W JaHHX Ta
BUKOPUCTOBYBATH 1HTEPHET-PECYPCH.

ITPH 4. Po3ymiTu cyTh npoI1ieciB, 10 BiAOYBalOThHCS B 00’ €KTax aBTOMATHU3alllil (3a raixy3sMu
JISUTbHOCT1) Ta BMITH HPOBOJUTH aHaii3 00’€KTIB aBTOMaTH3allii 1 OOIPYHTOBYBaTH BHUOIp
CTPYKTYpH, aJTOPUTMIB Ta CXE€M KEpPyBaHHS HUMU Ha OCHOB1 pe3yJbTaTIB JOCTIIKEHHS iX
BIJIACTUBOCTEM.

ITPH 5. BMiTu 3acTOoCOBYBaTH METOJM TEOpii aBTOMATUYHOTO KEPyBaHHS JUIsl TOCIHIIKEHHS,
aHaJli3y Ta CUHTE3Yy CUCTEM aBTOMAaTUYHOTO KepyBaHHS.

ITPH 6. BmiTu 3aCTOCOBYBaTH METOAM CUCTEMHOTO aHali3y, MOJCIIOBaHHS, 1IeHTH (KAl Ta
YUCJIOBI METOJU JJIsi PO3pPOOJICHHS MAaTeMaTUYHUX Ta IMITAlIMHUX MOJENIeH OKpPEeMUX
€JIEMEHTIB Ta CHUCTEM aBTOMAaTH3allii B IUIOMY, JJS aHaNI3y SKOCTI iX (YHKLUIOHYBaHHA 13
BUKOPUCTAHHSM HOBITHIX KOMIT FOTEPHUX TEXHOJOT1H.

ITPH 7. BMiTu 3acTOCOBYBaTHM 3HaHHS IPO OCHOBHI NPHUHIMIM Ta METOAM BUMIPIOBaHHS
(GI3UYHUX BEJIMYMH 1 OCHOBHUX TEXHOJOTIUHHMX TapaMeTpiB Uil OOIPYHTYBaHHsS BHOOPY
3ac001B BUMIPIOBaHb Ta OI[IHIOBAHHS X METPOJIOTTYHUX XapaKTEPUCTHK.

IIPH 8. 3uatu npuHIUNIU pOOOTH TEXHIYHUX 3aC001B aBTOMATH3aIlll Ta BMITH OOTPYHTYBaTH
ix BUOIp Ha OCHOBI aHaNI3y iX BJIACTUBOCTEH, MPU3HAUEHHS 1 TEXHIYHUX XapaKTEPHUCTHUK 3
ypaxyBaHHSM BHUMOT JIO CUCTEMHU aBTOMAaTH3allli Ta eKCIUTyaTallifHuX yMOB; MaTh HaBUYKU
HaJaroJ)KeHHsI TEXHIYHUX 3aC001B aBTOMAaTH3allli Ta CUCTEM KEPYBaHHS.

IIPH 9. Bwmitu mnpoekTtyBaTu OaratopiBHEBI CHCTEMU KepyBaHHA 1 300py HaHUX I
dbopmyBaHHs 0a3u MmapaMeTpiB MPOIECY Ta iX Bizyamizailii 3a JIOMOMOTOI0 3ac00iB JIFOAUHO-
MaIIMHHOTO iHTep(deiiCcy, BAKOPUCTOBYIOYH HOBITHI KOMIT FOTEPHO-IHTETPOBaHI TEXHOJIOTII.
ITPH 10. Bmitu oOrpyHTOBYBaTH BHOIp CTPYKTYPH Ta pO3pOOJSATH MPUKIAAHE MPOTrpaMHe
3a0€3MeUeHHs JUIsi MIKPOMPOILIECOPHUX CHUCTEM YyOpaBIiHHS Ha 0a3l JOKaJbHHX 3aco0iB




aBTOMaTH3allii, MPOMHUCIOBHUX JIOTIYHUX KOHTPOJIEPIB Ta MPOrPaMOBAHUX JIOTIYHUX MATpPHUILIb 1
CUTHAJIbHUX TPOLIECOPIB.

ITPH 11. BMiTu BUKOHYBaTH poOOTH 3 MPOEKTYBaHHS CUCTEM aBTOMATHU3allli, 3HATU 3MICT 1
npaBuwia OQOpPMIIEHHS TMPOEKTHUX MarepiaiiB, CKJIaJ MPOEKTHOI JOKyMeHTalli Ta
MOCJIIIOBHICTh BUKOHAHHSI TMPOEKTHUX poOOIT 3 BpaxyBaHHSAM BUMOI  BIANOBIAHHUX
HOPMAaTHUBHO-IIPAaBOBUX JOKYMEHTIB Ta MI>KHAPOJAHUX CTaHJIAPTIB.

ITPH 12. BmiTH BUKOPHUCTOBYBATH Pi3HOMAaHITHE CIIelialli30BaHE MporpamMHe 3a0e3reyeHHs
JUIs  PpO3B’SI3yBaHHS TUIOBUX 1HXXEHEPHHMX 3ajad Yy rajy3l aBTOMaTHu3alii, 30Kpema,
MaTEeMaTUYHOTO MOJIEIIOBAHHSA, AaBTOMAaTHU30BAHOI'O IMPOEKTYBaHHS, KepyBaHHS Oa3zaMu
JAHUX, METOIB KOMIT’ I0T€pHOI Ipadiku.

ITPH 13. BmiTu BpaxoByBaTH COIliaJIbHI, €KOJIOT14HI, €TUYHI, €EKOHOMIYHI aCIEKTH, BUMOTH
OXOpOHHU Tpalli, BUpOOHUYOT CaHITapii 1 MOXKEXKHOI Oe3MeKH Mmija yac (popMyBaHHS TEXHIUHUX
piieHb. BMiTH BUKOpUCTOBYBATH Pi3HI BUAM Ta GOPMHU PYXOBOI aKTUBHOCTI JUIsl aKTUBHOTO
BIJIMOYMHKY Ta BEJCHHS 3JJ0POBOTO CIIOCOOY JKUTTH.

ITPH 14. BmiTH BUKOPUCTOBYBAaTH y BUPOOHUYIHN 1 cOLiaNbHIN AlSNIBHOCTI (PyHIaMEHTaIbHI
MOHSATTS 1 KaTeropii Aep:KaBOTBOPEHHS JUIsl OOTPYHTYBAaHHS BJACHUX CBITOTJIAIHUX MO3UIIHI
Ta MOJIITUYHUX NMEPEKOHAHb 3 ypaxXyBaHHIM MPOLIECIB COLIAIIbLHO-NIONITUYHOI icTOpili YKpainu,
MPaBOBUX 3acaj Ta ETUYHUX HOPM.

ITPH 15. 3gaTHIiCTh po3po0IsSTH TUMOBI TEXHOJOTIYHI MPOLECH TEXHIYHOTO O0OCITyroByBaHHS
Ta PEMOHTY IIPUJIAJiB B YMOBax aBTOMaTU30BaHUX BUPOOHHUIITB

IIPH 16. 3patHicTh BHpINIYBAaTH NEPCIEKTUBHI 3aBJAaHHS TEXHOJOTIYHOI MiATOTOBKHU
aBTOMAaTU30BAaHOTO BHPOOHHUIITBA CAMOCTIHHO Ta/ab0 TiJ KEpPIBHUITBOM JIOCBIIUYCHHUX
(haxiBIiB

IIPH 17 3paTHiCTh 3A1MCHIOBATH MIATPUMKY €IUHOTO 1HGOPMAIIMHOTO MPOCTOPY
TUTAaHYBAHHS Ta KEPYBaHHs MIANPUEMCTBOM Ha BCIX €Tarax >KMUTTEBOTO LIMKJIY BUPOOY

8 — PecypcHe 3a0e3neyeHHs peaJtizanii nporpamMu

Kanpose BiamoBigHO 10 KampoBuUX BHMOr IMOJA0 3a0e3medyeHHs
3a0e3meyeHHs MPOBAPKEHHSI OCBITHBOI MISIIBHOCTI ISl BIAMOBITHOTO PIiBHS
BO 3arBepmxenux IlocranoBoro KabGinery MiHicTpiB
VYkpaian Big 30.12.2015 p. Ne 1187 13 3MiHamMH, BHECEHUMH
3rigHo 3 [ToctanoBoro KaGinery MinictpiB Ykpainu Ne347 Bifg

10.05.2018 p
MarepianabHo- BiamoBigHO 10 TEXHOJOTIYHUX BUMOT MIOJ0 MaTepiajabHO-
TEXHIYHE TEXHIYHOT'0 3a0€e3MeYeHHs OCBITHHOI JISUILHOCTI BIITOBIIHOTO
3a0e3neyeHHs piBaa BO 3arBepmxenux IlocranoBoro KabGinery MinicTpiB

VYkpaian Big 30.12.2015 p. Ne 1187 13 3MiHamMHu, BHECEHUMH
3rigHo 3 [ToctanoBoro KaGinery MinictpiB Ykpainu Ne347 Bifg

10.05.2018 p
[Hdpopmarriiiine Ta BigmoBigHO 10 TEXHOJOTIYHMX BHMOI I[OJ0 HaBYaAJILHO-
HaBYAJIbHO- METOJNYHOro Ta 1H(opMaIiiiHoro 3abe3nedeHHs] OCBITHBOI
METOJIUYHE TSTBHOCTI  BigmoBigHoro piBHI BO 3aTBEPIKEHHUX
3a0e3neyeHHs [TocranoBoto Kabinery MinictpiB Ykpainu Big 30.12.2015 p.

Ne 1187 13 3miHamu, BHeceHMMM 3rigHo 3 IlocranoBoio
Kabinery MinictpiB Ykpainu Ne347 Big 10.05.2018 p

9 — AkageMiuyHa MOOIJILHICTD

Harmionanbaa MouBICTh YKJIaJIJaHHS YTOJ] PO aKaJleMIYHy MOOLIbHICTh

KpeauTHa MOOUTHHICTh 3T1JIHO YUHHOTO 3aKOHOJIAaBCTBA Y KpaiHU B rajy3l BHIIOL
CBITH.

MixHapoaHa MoIHBICTh MIXKHAPOJAHOI aKaaeMIdYHOT MOOLTHFHOCTI 32

KpeAUTHA MOOUIBbHICTD nporpamoio «Epazmyc+» Ta inmmmu nporpamamu KIII im.

Iropst CikopchbKOro

HaBuanns 1HO3eEMHUX Buxnamanasa 1H03EMHOIO MOBOIO a00 ITICJI BUBUEHHS




‘ 3n100yBayiB BO 1HO3eMHUMU 3/100yBadaMH Kypcy YKpaiHCbKOi MOBH




2. IIEPEJIIK KOMITOHEHTIB OCBITHLOI ITPOTPAMU

KoMmoHeHTH 0CBITHBOI IporpamMu KinbkicTsb ®opma
Kon (HaBYaNbHI AUCUHUILIIHU, KYPCOBI MMPOEKTH/POOOTH, KpPEINTIB ITiJICYMKOBOT'O
NIPAaKTUKH, KBaJidikaliiiina pobora) €KTC KOHTPOJIIO
O00B’s13k0Bi (HopmaTuBHi) KoMnoHeHTH OI1
Iuk 3arajJbHOI MiATOTOBKH
301 3acanu ycHOTO npo¢heciiHOTO MOBIICHHS (PUTOPUKA) 2 3aITiK
302 IcTopis HayKH 1 TEXHIKK 2 3aJIiK
30 3 @di3nyHe BUXOBAHHS 5 3aITiK
30 4 InozemHa MoBa 6 3aJIiK
305 Exonowmika i opranizaiiisi BUpOOHHIITBA 4 3aITiK
30 6 OxopoHa mpaili Ta IUBUTbHUN 3aXUCT 4 3aITiK
30 7 Buma maremarnka 18 €K3aMeH
30 8 di3uka 10 eK3aMeH
30 9 [IporpamyBaHHs 10 eK3aMeH
30 10 | Komn'rorepHa rpadika 4 3aITiK
Iuka npodeciiiHoi MiAroTOBKH
IO 1 Martepiano3HaBCTBO 5 3aITiK
I10 2 ImxenepHa rpadika 4,5 3aITiK
110 3 Indopmaniiini TexHomnorii 5 3aJIiK
I10 4 EnexrporexHnika 4 3aITiK
I10 5 MeTpomnoris 4 3aITiK
I10 6 KoHcTpyloBaHHS eleMEHTIB aBTOMAaTU30BAHUX CUCTEM 3 3aJIiK
110 7 Teopernuna MexaHika 3 3aITiK
I10 8 CucreMy aBTOMaTU30BaHOI'O NPOEKTYBAHHS 3,5 €K3aMeH
110 9 CrienianbHi pO3IUTH MaTeMaTHKH 6 €K3aMeH
I10 10 | EnexTpoHika Ta OCHOBU MIKPONPOLIECOPHOI TEXHIKH 8 €K3aMEH
I10O 11 | Texnonorii BUpOOHHUIITBA IPUTIA/IIB 17 €K3aMEH
I10 12 | Teopis aBTOMAaTUYHOTO KEPYBaHHS 10 €K3aMEH
I10 13 | Komn'toTepHe MOJIe/IOBaHHS MTPOIECIB 1 CUCTEM 8 eK3aMeH
I10 14 | Texuiuni 3acoOu aBTOMaTH3AIII1 5 eK3aMeH
I10 15 | IlpoexTyBaHHS cuCTEM aBTOMaTH3aIlil 4 3aJiK
I10 16 | Texnonorii po3po0i1eHHs MPOrpaMHOro 3abe3neueHHs 6 eK3aMeH
ITO 17 | JlazepHi TexHONOTI1 3,5 3aITiK
I10 18 | KypcoBa mpo€eKT 3 TEXHOJIOT11 BUPOOHUIITBA MPHIIA/IB 1,5 3aJiK
ITO 19 | KypcoBa po6oTa 3 TeXHOJIOT11 pO3pOOICHHS 1 3aITiK
MIPOTPaMHOTO 3a0e3MeYCHHS
I10 20 [TepenmuruioMHa IpaKkTHKa 6 3aITK
I10 21 | JIunnoMHe NPOEKTYBaHHS 6
Bubipkosi komnonenTu OI1
Iuk 3arajJbHOI MiATOTOBKH
3B 1 Ocsgitniit komnoneHt 1 3Y-Karanor 2 3aITiK
3B 2 OcsgitHit kommoneHt 2 3Y-Karanor 2 3aITiK
3B3 OcsgitHiii kommoreHnT 3 3VY-Karanor 2 3aITiK
3B 4 OcsgitHit komnoneHT 4 3Y-Karanor 2 3aITiK
3B5 IHO3emMHa MoBa mpodeciitHOro CpsIMyBaHHS 6 3aITiK
Iuka npodeciiiHoi MiAroTOBKH
I1B1 OcsgitHiit komnonenT | ®-Karanor 5 3aITiK
I1B2 OcsgitHii kommonent 2 d-Karanor 6 3aITiK
I1B 3 OcsgitHit komnoneHnt 3 d-Karanor 5 3aITiK
I1B 4 OcsgitHit komnoneHnt 4 d-Karanor 4 3aITiK
IIB 5 OcsiTHiM koMmoHeHT 5 ®-Karaor 4,5 3aJIiK




KoMmoHeHTH 0CBITHBOI IpOTpamMu KinbkicTsb dopma
Kon (HaBYaNbHI AUCUHUILIIHU, KyPCOBI MPOEKTH/POOOTH, KpPEINTIB IT1JICYMKOBOT'O
MIPAaKTUKH, KBaJidikaliiina pobora) €KTC KOHTPOJIIO
I1IB 6 OcsitHii KoMnoHeHT 6 P-KaTaor 4.5 3ajiK
IIB 7 OcsiTHil komioHeHT 7 ®-Karamor 4 3ajiK
I1B 8 OcsiTHill komioHeHT 8 @-Karaor 5 3ajiK
IIB 9 OcsiTHil koMmioHeHT 9 ®-Kartaor 4 3ajiK
IIB 10 OcsitHil komoHeHT 10 ®-Karaor 4 3ajiK
3arajgbpHui 00CIT 000B’A3KOBUX KOMIIOHEHTIB: 180
3arasibHuM 00CST BUOIPKOBMX KOMIIOHEHTIB! 60
OOcHT OCBITHIX KOMIIOHCHTIB, 10 3a0€3Me4yI0Th 3100y TTs 180
KoMIeTeHTHocTel Bu3HaveHux CBO
3ATAJIbHUM OBCSIT OCBITHBOI TIPOT'PAMHU 240

3. CTPYKTYPHO-JIOI'TYHA CXEMA OCBITHBOI ITPOI'PAMU

4. DOPMA BUITYCKHOI ATECTALII 3JJOFYBAUIB BUIIIOI OCBITU

ATecTarlis 3a1iCHIOETBCA Y GopMI ITyOJIIYHOTrO 3aXUCTy KBasi(ikaniiiHoi poOoTH.

KBanidikauiiina poboTa Mae IpoAEMOHCTPYBATH 3JaTHICTh BUITYCKHHUKA PO3B’SI3yBaTH
CKJIaJH1 3a/1adi 1 mpoOjJeMu aBTOMATH3allli Ta KOMIT IOTEPHO-IHTETPOBAHUX TEXHOJOTIN Ha
OCHOBI JOCHIKEHb Ta/a00 31HCHEeHHsI 1HHOBAIIIM 32 HEBU3HAYEHUX YMOB 1 BUMOT.

Bunyckna arecraris 3700yBauiB  BHINOI OCBITH 3a OCBITHBOIO MPOrPamMoOIo
«KoMmm’1oTepHO-1HTETpOBAaHI ~ TE€XHOJOTli BUPOOHMUTB MNpHIAAiB»  cremiagbHocTi 151
ABTOMAaTH3allis Ta KOMI ‘IOTEPHO-IHTETPOBAaH1 TEXHOJIOT1T 3IIHCHIOETHCS Y (opMi TyOIIYHOTO
3aXUCTy KBadiQikauiifHOi poOOTH Ta 3aBepUIyETbCS BHUAAYEI0 JOKYMEHTa BCTAaHOBJIEHOTO
3pa3ka Mpo MPUCYHKEHHS oMy CTymeHs: OakajgaBpa 3 MPUCBOEHHAM KBamidikalli: 6akamaBp 3
aBTOMaTH3alli Ta KOMI ‘IOTEPHO-IHTEIrPOBAHUX TEXHOJIOT1]

KBanidikauiiina poboTa nepeBipsSeThCS Ha MJIAriat Ta MICHS 3aXUCTy PO3MIILYETHCS B
penosutopii HTBb YHiBepcuTeTy 11 BIIBHOTO TOCTYITY.




5. MATPUILII BIIIIOBIJTHOCTI ITPOI'PAMHMX KOMITETEHTHOCTEN KOMIIOHEHTAM OCBITHBOI ITPOI' PAMU

=) S| e N |en < ||| N S|
I E R EEEEREIEEEERER R EEEEEE
B|DMMs M ms M s RRERBRRBRREEIEEEREREEEERE|E
3K1 + + |+ |+ [+ ||+ + |+ + + + + |+ + | +
3K 2 + + | + + + |+ | +
3K 3 +|+ |+ + | +
3K 4 + |+ + + + | + + + + |+ + |+
3KS + +|+ |+ + +
3K 6 +
3K 7 +
3K 8 + |+
3K9 + + + | +
3K 10 + |+
PK1 + + + +
DK 2 + + + +
®K3 + + + + + | + + | +
PK 4 + + + + | + |+ + | + + | +
®K 5 + + + + + | +
DK 6 + + | + + + +
®K7 + + +
®K 8 + |+ + + + |+ |+ + |+ | +
®K9 + + | + + + | + + + + | + +
®K 10 + + | +
PK 11 + + + | +
®K 12 + + + | + + | +
®K 13 + + | + +
O®K 14 + + + + | +




6. MATPULA 3ABE3IIEYEHHSA I[TPOI'PAMHUX PE3VJIBTATIB HABYAHHA BIAIIOBIAHMMU KOMIIOHEHTAMUA

OCBITHBOI [TIPOTPAMU
= S| = N | O |~ || D | -
5188(3|8|81583(5|8|8|18|&&|S|c|88l3|3|3|8|a(a|3|3|a(a|8 |8
MMM, e ms oo g R RERRERBRRBESEIEEBIEESEE S BB
MPH 1 + |+ + |+
MPH 2 + + [+ [+] +
IIPH 3 + + + +| + + |+ [+ |+
ITPH 4 + + + |+ |+ + |+ +
MPH 5 + + + + +
MPH 6 + +
MPH 7 + +
IPH 8 + + |+ + [+
IPH 9 + + +
MPH 10 + +
IIPH 11 + + |+
MPH 12 + + + + + |+
ITPH 13 + + + |+ + | +
ITPH 14 + + | +
IIPH 15 + + | + + | + + +
IIPH 16 + + | + + + | +
IIPH 17 + + + + | +




