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HEPEIMOBA

OcsiTHpO-TIpO(eciitHa TporpaMa € HOPMATUBHUM JOKYMEHTOM, SIKUH
periaMeHTye HOpPMAaTHBHI, KOMIIETEHTHOCTHI, KBamidikalliiiHi, OpraHi3alliiiHi,
HaBYaJIbHI Ta METOJIWYHI BUMOTH Yy MIATOTOBI 3700yBaviB BHIIOi OCBITH IMEPIIOTO
(6akanmaBpChKOI0) piBHS 3 raigy3l 3HaHb 15 «ABTOMAaTH3AIllS Ta MPUIAT00YTyBaHHS,
crietiasibHOCTI 151 «ABTOMaTH3allis Ta KOMITFOTEPHO-THTETPOBaH1 TEXHOJIOT11».

OcaitHBO-TIpO(eciitHa porpama po3podiieHa poOOUOI0 TPYIIOI0 aBTOMATH3AITI
BrupoOHuunx nporeciB LIHTY y ckmani:

Po3pobieno po6o4oro Tpymoro y CKIai:

Ocagunii Cepriii IBaHOBMY, JOKTOp TEXHIYHUX HayK, mpodecop, 3aBlayBay
kadenpu  aBTomaTH3alii  BUPOOHMUYMX  mporieciB, lleHTpanbHOYKpaiHCHKOTO
HAI[lOHAJIBHOTO TEXHIYHOTO YHIBEPCUTETY (KEPIBHUK MPOEKTHOI TPYIIN).

Kounpareur Bacunbp OnexcannpoBud, JOKTOp TEXHIYHUX Hayk, mpodecop
Kageapu  aBTOMaTH3alli  BHUPOOHMYMX  MpoleciB, LleHTpalbHOYKpaiHCHKOIrO
HaIl[lOHAJIBHOTO TEXHIYHOTO YHIBEPCUTETY.

3o03ynst Banepiii AHaToniiloBUY, KaHAWAAT TEXHIYHUX HAYyK, JOLICHT Kadeapu
aBToOMaTu3allii BUPOOHUYMX TpoueciB, LleHTpalbHOYKpPaiHCHKOTO HAI[lOHAIBHOIO
TEXHIYHOT'O YHIBEPCHUTETY.

Hinuk  Onexcannp KoCTIHTMHOBMY, KaHAMIAT TEXHIYHUX HAYK, JOIEHT
kadenpu  aBTomaTHm3aiii  BUPOOHMUMX  TporieciB,  lleHTpanbHOYKpaiHCHKOTO
HallIOHAJIBHOTO TEXHIYHOTO YHIBEPCUTETY.

OcBiTHSI TIporpamMa po3po0jieHa KEepyIUHMCh Haka3oM MiHICTepCcTBa OCBITH 1
HayKu YKpaiHu Mpo 3aTBEPKEHHsS CTaHIApPTy BHUILOI OCBITH 3a cheuiajibHicTio 151
ABTOMaTu3aIliss Ta  KOMIT'IOTEPHO-IHTETPOBAaHI  TEXHOJOTIi s MEpIIoro
(bakanaBpchKkoro) piBHs BuIoi ocBith (Hakas MiHicTepcTBa OCBITH 1 HAyKH YKpaiHu,
npotokost Nel071 Big 04.10.2018).



1. IIpoginb 0CBITHLOI MpOrpamMu

«ABTOMATH3ALiS TA KOMII'IOTEPHO-IHTErPOBaHI TEXHOJIOTII»

3a cneniagbHicTIO 151 ABTOMaTH3a1isi TA KOMII'IOTEPHO-IHTEIPOBAaHI TEXHOJIOTII

I 3arajabHa XapaKkTepuCTHKA

IToBHa Ha3Ba
3aKJIaly BUIIOI
OCBITH Ta
CTPYKTYPHOI'O
miPO3aiay

[{eHTpambHOYKpATHCHKUI HaIllIOHATBHUN TEXHIYHUN YHIBEPCHUTET,
kadenpa «ABromaruzaiii BUpOOHHYHUX MPOLIECIBY

PiBeHn BHIINOT
OCBIiTH

[Tepmuii (6akaaBpChbKHil) pIBEHb

Cryninp BHIOT
oCBiTH

bakamasp

I'any3b 3HAHb

15 — ABToMaru3ailis Ta Npuaago0yayBaHHs

CuneuniajbHicTh 151 — ABromaTH3allisi Ta KOMII' FOTEPHO-1HTErPOBaHI TEXHOJIOT11
O0OMekeHHA OOMeKeHHS BIJICYTHI

ox0 ¢hopm

HABYAHHS

OcsBiTHs bakanaBp 3 aBTOMaTH3a1lii Ta KOMI FOTEPHO-IHTETPOBAHUX
KBaJi(ikanis TEXHOJIOT1H

Kpagigikauis B|Cryninp BuIOi OcBITH — bakanasp

AUILIOMI CrneuianbHicTh — 151 — ABTOMaTH3a11s Ta KOMIT IOTEPHO-

IHTErpoOBaH1 TEXHOJIOT1i

InTepHer-agpeca
MOCTIHHOTO
poO3MillleHHSI
ONHCY OCBITHBOI
NporpamMu
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Onuc npeamMeTHol
odsacTi

O06’exTaMu BUBYEHHSAI Ta AiILHOCTI OakaiaBpiB 3 aBTOMAaTH3aIlil
Ta KOMIT I0TEPHO-IHTETPOBAHUX TEXHOJIOTIM € TEXHIYHE, IPOTpPaMHe,
MatemMaTu4yHe, 1HQoOpMalliiHe Ta oOprasizaiiiiHe 3a0e3NneueHHs
CUCTEM aBTOMAaTH3allli O0’€KTIB Ta MPOILECIB Yy pI3HUX Tally3ax
JUSTBHOCTI 3 BUKOPUCTAHHSIM Cy4YacHOi MIKPOIPOLIECOPHOI 1
KOMIT FOTEPHOI TEXHIKH, CIerlali30BaHOr0 MIPUKJIATHOTO
porpamMHoOro 3ade3neyeHHs Ta iHhopMaIliiHUX TEXHOIOT1H.

MeTor0 HaBYaHHA € TIArOTOBKAa  (axiBIIB, 3JaTHUX JO
KOMILJIEKCHOTO ~ pO3B’SI3aHHS.  3aJlad  po3poOJIeHHS  HOBHX 1
MoOJIepHi3allii Ta eKCIuTyaTallli ICHYyIOUMX CHCTEM aBTOMAaTH3allii Ta
KOMIT FOTEPHO-THTETPOBAHUX TEXHOJIOTIN 3 3aCTOCYBAHHSAM CYyYaCHUX
MPOTrPaMHO-TEXHIYHUX 3aco0iB Ta 1H(OpPMAIIHHUX TEXHOJIOTIH,
BUKOHYIOUM TEOPETUYHl JOCHIDKEHHS O00’€KTa aBTOMAaTH3allii,
OOTpyHTYBaHHS ~BHOOpPY TEXHIYHMX 3ac00iB  aBTOMAaTH3allii,
MIPOCKTYBAHHS CHCTEM aBTOMATH3AIlll Ta PO3POOJICHHS MPUKIIATHOTO




POrpamMHOro 3a0e3MeyeHHs Pi3HOr0 MPU3HAYEHHS.

Teopernunuii 3MicT mpeaMeTHOI 007acTi BKJIIOYAE TOHSITTS Ta
MPUHIIMIIN CUCTEMHOI'0 aHalli3y, Teopii aBTOMAaTUYHOTO KEepyBaHHS,
Teopii iHdopMallii, MaTeMaTUYHOTO MOJICJIFOBAaHHS 1 OINTHUMI3aIlii,
Teopii aJrOPUTMIB.
3n00yBauy BHMINOI OCBITH
IPOrpaMHUMU 3acobamu MO/ICITIOBaHHS, MIPOCKTYBAaHHS,
aBTOMATHU30BaHOTO  KEpyBaHHA  CKJIIQJHAMH  OpraHizariiiHo-
TEXHIYHUMHU 00’ €KTaMu, 1HOOPMALITHUMU TEXHOJIOT1IMU; 3HAHHIMU
TEXHIYHUX  3ac00iB  aBTOMaTH3allli, BMIHHAMH  PO3pPOOIATH
NPUKJIaTHE TporpaMHe 3a0e3NeyeHHs PI3HOTO NPU3HAUEHHS IS
CHCTEM aBTOMATH3AIIii.

3n00yBa4y BHIIOI OCBiTH BYMTBHLCHA 3aCTOCOBYBATH CYy4acHi
IpOrpaMHO-TEXHIYHI ~ 3aco0M  Ta  KOMII FOTEPHO-1HTErpOBaHi
TEXHOJIOT1i JIJIi TPOEKTYBaHHS, MOJICTIOBAHHS, JOCIIPKEHHS Ta
eKCILTyaTallii CUCTEM aBTOMAaTH3allli.

MAa€ OBOJIOAITH METOJaMH Ta

AkajeMivyHi mpa-
Ba BUIIYCKHHMKIB

HpOI[OB}KeHHH OCBITH 3a IIporpamMoro HiIIFOTOBKI/I

(MaricTepchbKoro) piBHsI BUIIOi OCBITH.

JPYroro

II O6csar kpeaurtiB €EKTC, HeoOXinuui 11 3100y TTH BiANOBIIHOIO0 CTYIIEHH BUILOI

OCBITH

Ha 0a3i
3araJbHOl
cepeHbOI OCBITH

MMOBHOI

240 xpeautiB EKTC, Tepmin HaBUaHHS 4 POKU

Ha 0a3i crynens
«MOJIOAIIIHH
O0akanaBp»

Jlnst 3100yTTS cTyreHs OakajiaBpa Ha OCHOBI CTYIIEHS MOJIOJIIIOTO
OakanaBpa BH3 Moxe ckopodyBatu 00CST OCBITHBOI MPOTpaMu, alie
TITBKHM 332 PaxXyHOK BHU3HAHHS Ta mepe3apaxyBaHHa kpeauTiB €KTC
OTPUMAaHUX 3a TOINEPEAHHOI OCBITHHOIO MPOTPaAMOIO MiATOTOBKH
monoamoro  OakamaBpa. Ilpm 1mpomMy mporpama  MOBHHHA
3a0e3nedyBaTd HAOYTTS BU3HAYEHUM LIMM CTaHIAPTOM pPE3YyJIbTaTiB
HABYaHHA, a il 3arajJibHuil 0OcsIr He NMoBUHEH Oyt meHmuMm 120
KPEJIUTIB.

III ITepesik KOMIIETEHTHOCTEH BUITYCKHUKA

Inrerpanbua
KOMIIETEHTHICTH

3MaTHICTh PO3B’A3yBaTH CKJAJHI CIEIiali3oBaHl 3agavi Ta
MPaKTUYHI MPOOJIeMH, IO XaPaKTEPU3YIOThCS KOMIUIEKCHICTIO Ta
HEBU3HAYCHICTIO YMOB, Mia 4Yac mpodeciiiHol MisUIbHOCTI y Tairy3i
aBToMaTu3amii abo y Tmpomeci HaByaHHS, O[O Hepeadaydae
3aCTOCYBaHHS TEOpid Ta METO/IB rajy3i.

3arajpHi
KOMIIeTEHTHOCTI

(K)

3K1. 3gaTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYAI[ISIX..
3K2. 31aTHICTh 10 MUCHMOBOI Ta YCHOI KOMYHIKAIlli YKpaiHCHKOIO
MOBOIO (TIpo(heciftHOTO CIIPSIMYBaHHS ).

3K3. 31aTHICT CHIJIKYBAaTUCS 1HO3EMHOIO MOBOIO

3K4. Maru HaBUYKM  BUKOPUCTaHHS  1HGOpMALIMHUX 1
KOMYHIKaI[IHHUX TEXHOJIOT1i.




3K5. 3natHIcTh 10 MOIIYKY, OIpaIfoBaHHs Ta aHami3y iH(popMmariii 3
PI3HUX JKeper.

3K6. Matu HaBUYKH 3a1HCHEHHS Oe3MeYHOl JISIIIbHOCTI.

3K7. Maru nparHeHHs 0 30€peKeHHs HaBKOJHUIIHBOTO
CEpeIOBHUIIIA.

3K8. 3natHicTh MpaltoBaTH K 1HIUBIyaIbHO, TaK 1 B KOMaH/I.
3K9. 3natHicTh npuitMaTH OOTPYHTOBAHI PIIICHHS.

3K10. Maru 3HaHHA Ta pPO3YMIHHS TpPEeaMETHOI 00JacTi Ta
po3yMmiHHS TTpodeciitHOl MiSUTBHOCTI.

CrneniajabHi
(¢axosi,
NpeAMeTHi)
KOMIIETEHTHOCTI

@®K1. 3maTHICTH 3aCTOCOBYBATH 3HAHHSI MAaTEMAaTHKH, B 00Cs3i,
HEOOX1IHOMY JUIsl  BOJIOJIHHA MaTE€MaTHYHHUM  amaparomMm i
BUKOPUCTAHHA MAaTEMAaTHUYHUX METOJIB JUIsl aHalli3y 1 CHHTE3Y
CHUCTEM aBTOMATHU3AIIli.

@®K2. 3paTHICT, 3aCTOCOBYBATH 3HAHHS 3 3arajibHOi (pi3HKH,
CJIEKTPOTEXHIKHA, EJIEKTPOHIKK 1 MIKPOIPOIIECOPHOI TEXHIKH, B
o0cs31, HEOOXITHOMY JUIsi PO3YMIHHS TIPOLIECIB B CHUCTEMax
aBTOMATH3AIlil Ta KOMIT FOTEPHO-IHTEIPOBAHUX TEXHOJIOTISX.

®K3. 3paTHICTF BHKOHYBAaTH aHaji3 00’ €KTIB aBTOMaTH3allli Ha
OCHOBI 3HaHb MPO TMPOIECH 110 B HUX BIAOYBAIOTHCS; BMITH
3aCTOCOBYBAaTH METOAM TEOpii aBTOMATHYHOTO KEpyBaHHS IS
JOCIIJDKEHHS, aHali3y Ta CHHTE3y CHCTEM aBTOMATHYHOTO
KEepyBaHHS.

®K4. 3paTHiCTh 3aCTOCOBYBAaTH METOAM CHUCTEMHOTO aHamizy,
MaTeMaTUYHOTO MOJCIIOBaHHS, 1eHTU(]IKAIll Ta YUCIOBI METOIU
JUISL PO3POOJICHHST MaTeMaTUYHUX MOJENIe OKpEeMHUX E€JIEMEHTIB Ta
CUCTEM aBTOMAaTHM3allli B MUIOMYy, I aHami3y SKOCTI iX
GYHKIIOHYBAaHHA 13 BHKOPHUCTAHHSIM HOBITHIX KOMIT IOTEPHUX
TEXHOJIOT1H.

®KS. 3patHicTh OOTpYHTOBYBATH BHOIP TEXHIYHUX 3ac00iB
aBTOMAaTH3allli Ha OCHOBI PO3YMIHHS MPHUHIUIIB iX poOOTH aHATI3y
iX BIACTUBOCTEH, NPU3HAYCHHS 1 TEXHIYHUX XapaKTEPUCTHUK 3
ypaxyBaHHSIM BUMOT JJO CUCTEMH aBTOMAaTH3allii 1 eKCITyaTalliiHux
YyMOB; MaTH HaBUYKM HAJArOJKCHHS  TEXHIYHUX  3ac00iB
aBTOMATHU3aIlii Ta CHCTEM KEPYBaHHS.

®K6. BomoniTh 3HaHHSIMHM HOBITHIX TEXHOJIOTIH y ramysi
aBTOMaTH3allli Ta  KOMIT IOTEPHO-IHTETPOBAHUX  TEXHOJOTIH,
30KpeMa, MPOEKTYBaHHs 0araTopiBHEBUX CUCTEM KEpyBaHHs, 300py
JAaHUX Ta iX apXxiByBaHHA JJis (OpMyBaHHS 0a3u TaHUX MMapaMeTpiB
mpoilecy Ta iX Bi3yamizamii 3a JOMOMOTOI0 3aco0iB  JIFOJMHO-
MaIIMHHOTO THTEpPEiiCy.

OK7. 3naTHICT OOIPYHTOBYBATH BUOIp TEXHIYHOI CTPYKTYpH Ta
BMITH  PO3pOOJISATH TPUKIAJHE MporpamMHEe 3a0e3MeUeHHS s
MIKpPOITPOIIECOPHUX CHCTEM KepyBaHHS Ha 0a3i JIOKaJbHUX 3aC001B
aBTOMaTH3allli, MPOMHCIOBUX JIOTIYHMX  KOHTPOJEpPIB  Ta




POrpaMOBaHUX JIOTTYHUX MATPHUILh | CHTHAIBHHUX TPOIIECOPIB.
®KS8. 3paTHICTh BHUKOHYBAaTH pPOOOTH 3 MPOEKTYBAHHS CHUCTEM
aBTOMaTH3allli, MaTH 3HAHHSA 31 3MICTy 1 TpaBWI OQOPMIICHHS
MPOCKTHUX MaTepialliB, CKJIagy Ta IOCIIIOBHOCTI BUKOHAHHS
MPOCKTHUX POOIT 3 BpaXyBaHHSM BUMOT BIJIIOBIIHMX HOPMaTHUBHO-
MIPABOBHX JIOKYMEHTIB Ta Mi>)KHAPOIHUX CTaHIAPTIB.

®KO. 31aTHICTh BIJIBHO KOPUCTYBaTUCh Cy4YaCHUMH
KOMIT FOTEpHUMH Ta 1HGOPMALIMHUMU TEXHOJNOTISIMH  JIJISt
BUpIIICHHA MpoQeciiHuX 3aBAaHb, MaTU NPAKTUYHI HABUYKU
MporpamMyBaHHS Ta BUKOPUCTAHHS MPUKIATHUX Ta CIEIiaTi30BaHUX
KOMIT IOTEPHO-IHTETPOBAHUX CEPEJOBHIN i BUPIMICHHS 3aaad
aBTOMATHU3AIII].

®K10. 3paTHiCTh BpaxOBYBaTH COIIaJIbHI, €KOJOT14HI, C€THUYHI,
€KOHOMIYHI aClIeKTHU, BUMOTH OXOPOHHU TIpailli, BUPOOHUYOI caHiTapii
1 MOXKeKHO1 Oe3rneku mija yac GOpMyBaHHS TEXHIYHUX PIIICHb.
®K11. DBwmiHHS BUKOPUCTOBYBATH 3HAHHS 1  PO3yMIHHS
KOMEPIIHHOTO Ta EKOHOMIYHOTO KOHTEKCTY JMJIS MPOCKTYBaHHS
CUCTEM aBTOMATHU3allli.

IV HopmaTuBHME 3MiCT HNIATOTOBKH 3100yBa4iB BUILOI OCBITH, C(POPMYJILOBAHUI

Yy TepMiHaX pe3yJIbTATIB HABYAHHS

IHporpamui
pe3yabTaTH
HapuyaHus (IIP)

[IP1. 3HaTu OCHOBHI PO3AUIM BUIIOI MareMaTuku (JiHIMHA Ta
BEKTOpHa anreOpu, AudepeHiliaibHe Ta IHTErpajbHE YHCIICHHS,
¢GyHKL1i 0araTb0X 3MIHHUX, PYHKIIOHANbHI pAId, AU(epeHIianbH1
piBHSHHS U1 (QYHKIIi onHI€l Ta OaraThbOX 3MIHHHX, OIepalliiHe
YUCJICHHS, Teopiss (PYHKIIT KOMIUIEKCHOI 3MIHHOi, Teopis
AMOBIPHOCTEM Ta MaTeMaThyHa CTaTHCTUKA, TEOPis BUIAJKOBHUX
mpoiieciB) B 00cs3i,  HEOOXiAHOMY i1 KOPUCTYBaHHS
MaTeMaTUYHUM anapaToM Ta METOJaMH y Taly31 aBTOMaTH3aLli.
[1P2. 3natu (QyHIaMeHTaNbHI, MPUPOJHMYI 1 1HXKEHEPHI
JTUCHUIUIIHYU, 30KpeMa (Di3uKy, €JIEKTPOTEXHIKY, EJIEKTPOHIKY Ta
CXEMOTEXHIKY 1 MIKpONPOLECOPHY TEXHIKY Ha pIBHI, HEOOX1AHOMY
JIJIs1 PO3B’sI3aHHS TUTIOBUX 3aJ1a4 1 mpo0JieM aBToMaTHU3allli.

[1P3. BwmiTu 3acTocOBYyBaTH 3HAHHS CydacHUX 1H(OpMAIiHIX
TEXHOJIOT1M, MaTh HAaBUYKHU aJIrOpUTMI3allli, MporpaMyBaHHs Ta
BUKOPHUCTAHHS MPOrpaMHUX 3aco0IB 1 poOOTH B KOMITHOTEPHUX
MepeXax, YMIHHS CTBOpIOBaTH 0a3u JaHUX, BUKOPUCTOBYBATH
IHTEpHET-peCypcu Ta  JEMOHCTPYBaTH yMIHHS  pO3pOOJISTH
QITOPUTMH Ta KOMIT'IOTEPHI MPOrpamMH 3 BUKOPUCTAHHAM MOB
BHCOKOTO  PIBHI Ta  TEXHOJOTH 00 €KTHO-OPiEHTOBAHOTO
nporpaMyBaHHS JJIs peajizalii 3aau y raigy3i aBToMaTu3alii.

[1P4. Po3ymiTu CcyTh NpOLECIB, L0 BiAOYBalOThCI B 00’ €KTax
aBTOMATH3aIlli (3a Tay3sIMU IisUTBHOCT1). BMiTH TTpoBOIWTH aHai3
00’€KTIB aBTOMaTu3alii 1 OOIPYHTOBYBaTM BHOIp CTPYKTYpH,
QITOPUTMIB Ta CXEM KEpPYBaHHS HHMMH Ha OCHOBI pPE3yJbTaTiB




OCIIIIKEHHS 1X BIIaCTUBOCTEMA.

[IP5. BwmiTu 3acToCOBYBaTM METOJIM TeOpii aBTOMATUYHOTO
KepyBaHHA [UIs JOCHIPKCHHS, aHallily Ta CHHTE3Y CHCTEM
aBTOMATUYHOT'O KEPYBAaHHSI.

[IP6. Bwmitu 3acToCOBYBaTH METOAM CHCTEMHOTO aHamizy,
MOJICTIOBaHHS, 1ICHTU(IKAIlIT Ta YUCIIOBI METOIH JIJIsi pO3POOIICHHS
MaTeMaTUYHUX Ta IMITAIHHUX MOJEICH OKPEMHUX EJIEMEHTIB Ta
CHUCTEM aBTOMAaTu3alii B WIJIOMYy, [ aHajii3y SKOCTI ixX
(GYHKI[IOHYBaHHS, MOJETIOBAHHA pI3HUX acCIMeKTiB CHCTEM 13
BUKOPHUCTAHHAM HOBITHIX KOMIT IOTEPHHUX TEXHOJIOTIH.

[1P7. BMiTu 3aCTOCOBYBAaTH 3HAHHS MPO OCHOBHI NMPUHIUIHN Ta
METOIM  BUMIPIOBAaHHS  (I3UYHMX  BEJIMYMH 1  OCHOBHHX
TEXHOJIOTIYHUX TMapaMeTpiB JJIsi OOTpyHTYBaHHS BHOOpY 3ac00iB
BHUMIPIOBAHb Ta OLIHIOBAHHS 1X METPOJIOTTYHUX XapaKTEPUCTHUK.
[1P8. 3Hatu mpuHIUIK POOOTH TEXHIYHHMX 3ac00IB aBTOMAaTH3AIlli
Ta BMITH OOIpYHTYBaTH iX BHOIp Ha OCHOBI aHami3y ix
BJIACTUBOCTEH, TPU3HAYEHHS 1 TEXHIYHUX XapaKTEpPUCTUK 3
ypaxyBaHHAM  BUMOI O  CHCTEMH  aBTOMaTH3alii  Ta
eKCIUTyaTalllfHUX YMOB; MaTH HaBUKW HAJaro/PKCHHS TEXHIYHUX
3ac001B aBTOMAaTH3allll Ta CUCTEM KE€pyBaHHS.

[TP9. BmiTi BUKOpUCTOBYBATH 3HAHHS Cy4aCHOTO PIBHS Ta HOBITHIX
TEXHOJIOT1 B Tajly31 aBTOMAaTHU3allli Ta KOMIT I0TEPHO-IHTETPOBAHUX
TEXHOJIOT1M, 30KpemMa, MpPOEKTyBaTH OaraTOpIBHEBI  CHUCTEM
KepyBaHHs, 300py AaHux aJisi GopMyBaHHs 0a3u JJaHUX MMapaMeTpiB
mpolecy Ta iX Bi3yajizamii 3a JOMOMOIOI 3acoOlB  JIFOAMHO-
MAaIlIMHHOTO 1HTEp(EHCy.

[1P10. BmiT oOrpyHTOBYBaTH BHOIp CTPYKTYypU Ta PO3pOOISTH
NpUKIaJAHE TMporpaMHe 3a0e3MeueHHs JUIsi MIKPOMPOIECOPHUX
CHUCTEM YIIpaBIiHHSA Ha 0a3l JIOKAJIBHUX 3aco0iB aBTOMAaTH3allii,
MIPOMUCIIOBUX JIOTTYHUX KOHTPOJIEPIB Ta MPOTrPaMOBAHUX JIOTTUHUX
MaTpHULb 1 CUTHAJIBHUX MPOLECOPIB.

[IP11. BMitu BHKOHYBaTH poOOOTH 3 TIPOEKTYBAHHS CHCTEM
aBTOMaTH3allli, MaTH 3HaHHSA 31 3MICTy 1 mpaBwil O(OPMIECHHS
MPOEKTHUX MarepiaiiB, CKIaAy MPOEKTHOI JIOKyMEHTalli Ta
MOCJIIIOBHOCTI BUKOHAHHS IPOEKTHUX POOIT 3 BpaxXyBaHHSAM BUMOT
BIJIMOBIJIHUX HOPMATUBHO-TIPABOBUX JOKYMEHTIB Ta MIKHAPOJHHUX
CTaHAapTIB.

[IP12. BwmiTH BHKOPHUCTOBYBAaTH pPI3HOMAHITHE CIIeliali30BaHe
nporpamMHe 3a0e3nedeHHs Ui peami3ailii THUMOBUX I1HXCHEPHHUX
3aJay y Traidy3l aBTOMaru3auii, 30KpeMa, MaTeMaTH4YHOIO
MOJICTIIOBaHHS, aBTOMAaTH30BAaHOTO IPOEKTYBAHHSA, KEpyBaHHS
0a3zaMu JaHUX, METO1B KOMIT I0OTepHOT Tpadiku.

[1P13. Bwmitu BpaxoByBaTH COIllajibHI, €KOJOTIYHI, €THYHI,
€KOHOMIYHI aCIIEKTH, BUMOTH OXOPOHU TIparli, BUPOOHUYOI caHiTapii




1 IO’KEXKHOI Oe3neKu i1 yac (GOPMyBaHHS TEXHIYHUX PIllICHb.
[1P14. BMiti HiArOTYBaTH TEXHIKO-€KOHOMIYHE OOIPYHTYBaHHS
pO3pOOJICHHSI CHCTEMH aBTOMAaTH3alllii BUPOOHUIITBA Ta BMITH
OI[IHUTH €KOHOMIUYHY €(QEeKTUBHICT, BIJ 11 BIOPOBAIKCHHS,
NPOJACMOHCTPYBAaTH 3HAHHSA 1 pO3yMIHHS KOMEpIIHOrO Ta
C€KOHOMIYHOTO  KOHTEKCTy  JUIsl  TMPOEKTYBAaHHS  CHUCTEM
aBTOMAaTH3aIIii.

V @opmu atectauii 3100yBaviB BUIIOI OCBITH

Dopmu
arecramii
3100yBaviB
BHIIOI OCBIiTH

Arecramis  3100yBauiB  BHIOI  OCBITH 31  CHEIIaTbHOCTI
«ABTOMaTH3allii Ta  KOMII IOTEPHO-IHTETPOBaHI  TEXHOJOTII»
MMOBUHHA 3micHIOBaTHCS Y (opMi  MyOJIYHOTO  3aXHUCTY
KBaJi(iKaIiitHOT poOOTH.

Bumoru ago
KkBajiQikamiiinoi
podoTu

Kpamidikamiitna pobGota Mae mnependadyatd  po3B’sS3aHHS
CKJIQJIHOTO CHEI1ai30BaHOIr0 3aB/IaHHS ab0 MPaKTHYHOI MpobdieMu
13 3aCTOCYBaHHSIM TE€OPiil Ta METO/IIB CIEIIaIbHOCTI Ta PE3yJIbTaTIB
BUPOOHMYOT IPAKTUKHU.

VY mnpoueci MIArOTOBKM 1 3axHMCTy KBali(ikauiiHOiI poOOTH
BUITYCKHWK TIOBHHEH TMPOJEMOHCTPYBAaTH 3HAaHHA 1 BMIiHHA
MPOBOAWTH  aHaJli3  BJIACTUBOCTEHM  00’€kTa  aBTOMAaTH3allii,
OOTpyHTOBYBAaTH BUOIp TEXHIYHOTO 1 MPOrpaMHOro 3a0e3MeyeHHs,
BUKOHYBATH MPOEKTHI POOOTH, pO3pOOJIATA MPUKIAIHE MPOrpaMHE
3a0€3Me4YeHHs, IMUPOKO BUKOPUCTOBYIOYM Cy4acHI KOMII IOTEpHI
TEXHOJIOTII Ha BCIX CTaIisAX PO3POOKH.

KBamidikarmiitna pobotra OakamaBpa mijusirae 0OOB'SA3KOBIH
nepeBipIll Ha aKaJIeMIYHUH TIIariar.

Kgamidikariitna podota moBuHHa OyTH PO3MIIIEHOI Ha CalTi
BHIIIOT0 HABYAJIBHOTO 3aKjaay a00 HOTo CTPYKTYPHOTO IMIIPO3ILTY.

VI BuMoru 10 HAsIBHOCTi CHCTeMH BHYTPIIIIHLOT0 3a0e3neYeHHs IKOCTi BUIIIOT

OCBiTH

Kaapose V BuUKIagaHH] HABYAJIBHUX IUCHUILUIIH OOOB’SI3KOBOI YaCTUHU

3a0e3ne4eHHs 3MICTY HaBYaHHS OepyTh ydacTb JOKTOPHM HayK, Mpodecopu,
KaHAUJATH HayK, JOLIEHTH, SKI MalOTh BIAMOBIIHUNA CTax
MPaKTUYHOI, HAYKOBOI Ta MEAaroriuHoi poOOTH y BIAMOBIIHOCTI 10
JTIFOYMX KaJpOBHUX BHMOT IIOJA0 3a0e3meueHHs ITPOBaIKCHHS
OCBITHBOI TISUTBHOCTI I BianoBigHOro piBHsA BO.

MarepiajibHo- | HaBYaJIbHI KOPIYCH;

TeXHiYHe - TYPTOXWUTKH;

3a0e3ne4eHHs - MpEeAMETHI ayIuTOopii;

- creriagizoBaHi J1adbopaTopii;

- KOMII FOTE€pHI KJIaCH;

- TIyHKTU Xap4yyBaHHS;

- TOYKHU O€37pOTOBOTO JOCTYIY J0 Mepexi [HTepHeT;
- MyJbTUMEiNHE 00J1aTHAHHS;




CHOPTHMBHMI 3aJ1, CIOPTUBHI MalJaHUYMKHU.

Indopmaniiine
TAa HABYAJIBLHO-
METOIHYHE
3a0e3nmeyeHHs

oirmiitauit caiit IIHTY: http://www.kntu.kr.ua
TOYKHU OE37pOTOBOTO JTOCTYIY 0 Mepexi [HTepHeT;
HEOOMEXKEHHI OCTYM 10 Mepexi [HTepHeT;
HayKoBa 010J110TeKa, YU TAIbHI 3a1H;

BipTyaJIbHE HaBUaIbHE cepepoBuiie Moodle;
HaBYaJIbHI 1 po0OYi TUIAHHU;

rpadiky HaBYaJIHLHOTO MPOLIECY
HaBYAJIbHO-METONYHI KOMIUIEKCH JUCIUILIIH;
HaBYaJIbHI Ta poOOYi MPOrpaMu JUCIHUILIIH;
CUIa0yCH TUCITUTLIIH;

JTUJAKTUYHI MaTepilaju sl CAaMOCTIMHOI Ta 1HIUBIyaJIbHOT

po0OOTH 3 TUCHUILIIH;

MpOrpaMu MPaKTUK;
KpUTEpii OLIIHIOBaHHS PiBHS M1ATOTOBKH;
MaKeTH KOMIUIEKCHUX KOHTPOJIBHUX POOIT.



http://www.kntu.kr.ua/

2. IlepeJlik KOMIIOHEHT OCBITHLO-NIPOdeciiiHOI MpPorpaMu Ta iX JIOriYHa

MOCJiI0OBHICTH

2.1. llepeaik komnoneHT OII

Kon n/n| KomnonenTu ocBiTHROI mporpamu (HaByasibHi aucuumiing, | Kiiekicts | @opma mifCyMK.
KYPCOBi IPOEKTH (poOOTH), MPaKTUKH, KBaidikalliiiHa podoTa) | KpeauTiB KOHTPOJTIO
O6o08's13xk0B1 KOoMoHeHTH OI1
LIUKJI 3ATAJILHOI ITIJITOTOBKU
OK1 Vkpaincbka MOBa 3 Ex3amen
OK2 [HO3eMHa MOBa 5 Ex3amen; 3amik
OK3 IcTopist Ta KynbTypa YKpaiHu 5 Ex3amen
OK4  |®inocodist 4 Ex3amen
OK5  |Buma matemaTnka 15 Ex3amen
OK 6 |Disuka 10 Ex3amen
OK 7 [Xiwmis 3 Ex3amen
OK 8 |[Komm'rorepna rpadika 6 Ex3ameH; 3amik
OK9  |Komm'torepHi TeXHOJIOrIT Ta IporpaMyBaHHs 8 Ex3ameH; 3amik
OK 10 |Texniuna MexaHika 3 Ex3amen
OK11l [Yucnosi meroau 4 Ex3aMeH
OK 12 |®isuyne BuxopaHHus Banix
[IUKJI TPO®ECIMHOI IJITOTOBKU
OK13 [Beryn o cnenianbHOCTI 3 Ex3amen
OK 14  |PoGiTHnua npodecis 3 3amik
OK 15 |EnektporexHika Ta eleKTpoMexaHika 6 Ex3amen
OK 16  |Onepauiiini cucremn 4 Ex3amen
OK 17 |Mertpouorisi, eleKTpUYHI BAMIPIOBAHHS Ta TPHJIIA K 6 Ex3amen, 3anik
OK 18 |OcnoBu exomnorii 3 Sanik,
OK 19 |[EnexTpoHika Ta MiKpOCXEMOTEXHIKa 7 Ex3amen, 3anik
OK 20 [[meHTunikaris Ta MOICTIOBAaHHS 00'€KTIB aBTOMATH3AIIi1 5 Ex3amen
OK 21 |OcnoBu 300py, nepenadi tTa 00poOKu iHpopmarii 5 Ex3amen, 3aiik
OK 22 [Teopist aBTOMATHYHOTO YIIPABIIiHHS 9 Ex3amen
OK 23 [Texwniuni 3aco0u aBTOMaTH3aIi] 8 Ex3amMeH, 3alik
OK 24 |TIpuBoau B cucTEMax aBTOMATUKH 5 Ex3amen
OK 25 |MikpormporiecopHi 3aco0u Ta iX mporpaMHe 3a0e3rneveHHsl 8 Ex3amen, 3anik
OK 26 |Besmeka KUTTETISUILHOCTI 2 3anik
OK 27 |OcuoBu 0xopoHw mparii 3 Ex3amen
OK 28 |[Exonomika Ta opraHizailis BApOOHHUIITBA 3 Ex3ameH
OK 29 |HaBuanbHa npakTUKa 6 3arik
OK 30 |EkcruryarariiiHa mpakTHKa 6 SENIS
OK 31 [TexHojoriuHa nmpakTHKa 6 3arik
OK 32  [lepenmumnuomna npakTHKa 6 Saitik
OK 33 Bunyckna kBanidikamiiina po6ora
3aranpHHI 006CST 000B'I3KOBHX KOMIIOHEHT 179
Bub6ipkoBi komnonentu OI1
IIUKJI 3ATAJILHOI ITIJITOTOBKU
Bb 4.1 |[Aucuurmuiinu 3a BuOOpoM 3100yBada OCBITH B TPETHOMY 3

cemecTpi




Bb 4.2 |/lucuurmiiay 3a BUOOPOM 3700yBava OCBITH B I1''SITOMY cEMeCTpi 3
Bb 4.3 |/luctiurutiau 3a BHOOpOM 3100yBaya OCBITH B ChOMOMY CEMECTpi 3
[IUKJI TIPO®ECIMHOI MIJITOTOBKU

Bb 4.4 |Tucrmmming 3a Bu6opoM 3100yBada OCBITH B JPYroMy ceMecTpi 3

Bb 4.5 |[lucuurninu 3a BUOOpOM 3100yBada OCBITH B TPETHOMY 7
cemecTpi

Bb 4.6 |[lucuuriiau 3a BUOOpPOM 3100yBada OCBITH B UETBEPTOMY 4
cemecTpi

Bb 4.7 |Mucrumninu 3a BuGopoM 3106yBada OCBITH B I"SITOMY CEMeCTpi 3

Bb 4.8 |[[uctumuiinu 3a BHOOpoM 37100yBava OCBITH B IIOCTOMY 6
cemecTpi

Bb 4.9 |[Tucuummuiinu 3a Bubopom 3100yBada OCBITH B CbOMOMY CEMECTPI 14

Bb 4.10 |/Iucuuruiiny 3a BUOOPOM 3700yBavya OCBITH B BOCBMOMY 15
cemecTpi
3aranbHUM 00CST BUOIPKOBUX KOMIIOHEHT 61
3araJbHUM 0OCST OCBITHBOI MpoTrpamMu 240

2.2. CTPYKTYPHO-JIOTiYHA CXeMa OCBiTHBO-NpodeciiiHOI mporpamMmu

«ABTOMATH3alli Ta KOMI'IOTEPHO-IHTErPOBaHi TEXHOJIOTiI»

OBOB’A3KOBI KOMITOHEHTMU (OK)

LIUKJI 3ATAJIBHOI TTIJITOTOBKU

LIUKJI TIPO®ECIIHOI TTIATOTOBKU

v

v

OK1-0K 12

OK 13 -0OK 28

N7

BUBIPKOBI KOMITOHEHTU (OK)

LIUKJI 3ATAJIBHOT TTIJITOTOBKU

LIMKJI TIPO®ECIIHOI TTIJITOTOBKU

v

v

Bb4.1 -Bb4.3

Bb4.4-Bb4.10

15

ATECTALIIS

(3axuCT aTecTaniiHoi poOOTH)




3. ®opma aTecTauii 3100yBa4yiB BUILIOI OCBITH

ATtecrTarris 3100yBayiB BUIIOT OCBITH — 11€ BCTAHOBJIEHHS BiMIOBITHOCTI PIBHS Ta
o0csTYy 3HaHb, yMiHb T4 KOMIICTCHTHOCTEH 3/100yBaya BHUIIOI OCBITH, SIKa HAaBYAETHCS
32 OCBITHBOIO MPOTPAMOI0, BUMOTAM CTaHAAPTIB BUIIOi OCBITH.

ATecTallis  BUITYCKHUKIB ~ OCBITHBOI  Iporpamu  cremiaiabHocTi 151
«ABTOMaTH3allil Ta KOMIT'IOTEPHO-IHTETPOBaHI TEXHOJOT1(» MPOBOIUTHCA y (opMi
3aXUCTY BHITYCKHO1 KBamiikariifHoi poOOTH Ta 3aBEpIIYETHCS BUIAYCIO JOKYMEHTIB
BCTAHOBJICHOTO 3pa3ka MPO MPUCYKCHHS HOMY CTYIMeHs 0akajaBpa 3 MPUCBOEHHSIM
kBamidikarii: bakanaBp 3 aBTomMaTH3aIlli Ta KOMI'TOTEPHO-IHTETPOBaHI TEXHOJIOTI].

ATecTalris 3A1HCHIOETBCS BIAKPUTO 1 TyOJIIYHO.



4. MaTtpuud BianoBigHocTi BuzHaYeHnx CTaHIapToM KoMneTeHTHOCTel feckpunropam HPK

ABTOHO-
Kaacudikaunia komnerentHocreii 3a HPK 3HaHHA|Y MiHHS KOMy.Hl Mt Ta
-Kauis | Biamosi-
NAJBLHICTD
3arajibHi KOMIIETEHTHOCTI
3K1 | 3gatHicTh 3aCTOCOBYBATH 3HAHHSI Y MPAKTHYHUX CUTYAITisIX. + + +
3K2 | 3gatHiCTh 10 MUCHMOBOI Ta YCHOT KOMYHIKaIlii yKpaiHChKOI MOBOIO (ITpodheciitHoro + + +
CIpsIMyBaHHS).
3K3 | 31aTHICTH CHIJIKYBATUCS 1HO3EMHOIO MOBOIO. + + +
3K4 | MaTn HaBUYKU BUKOPUCTAHHS 1HGOPMAITIHHIX 1 KOMYHIKAI[IHHUX TEXHOJIOTIH. + +
3K5 | 3garHicTh 10 MOITYKY, 00pOOICHHS Ta aHATi3y 1H(GOPMAIii 3 PI3HUX JKEPEL. + +
3K6 | MaTu HaBUYKH 311iICHEHHS 0€3I1eYHOI TisIIIbHOCTI. +
3K7 | Matu nparHeHHs 10 30epeKeHHS HABKOJIMIITHHOTO CEPE/IOBHIIIA. + +
3K8 | 3gaTHicTh mpamroBaTH K IHAMBIIyadbHO, TaK i B KOMAHII. + +
3K9 | 3garHicTh mpuiiMaTH OOTPYHTOBAHI PIllICHHS. + +
3K10 | 3nanHs Ta po3yMiHHS MPEAMETHOI 00J1acTi Ta po3yMiHHS MPodeciiHOT TiSITBHOCTI. + +
CueniaabHi ((paxoBi) KOMIIETEHTHOCTI
®K1 | 3naTHiCTh 3aCTOCOBYBATH 3HAHHS MAaTEMaTHUKH, B 00Cs31, HCOOX1THOMY JIJISl BOJOIIHHS + +
MaTeMaTUYHUM amnaparoM 1 BUKOPUCTaHHS MaTeMaTHYHMX METOMIB JUIsl aHami3y 1
CHUHTE3y CHCTEM aBTOMAaTH3allii.
®K2 | 31aTHICTH 3aCTOCOBYBATH 3HAHHS 3 3arajbHOI (Pi3UKH, CICKTPOTEXHIKH, CIEKTPOHIKH i +
MIKpPOIIPOLIECOPHOT TEXHIKHU, B 00Cs31, HEOOXIAHOMY IJisi PO3YMIHHS MpPOLECIB B
CHUCTEMax aBTOMATH3aIlli Ta KOMITIOTEPHO-THTErPOBAHUX TEXHOJIOTISX.
®K3 | 3paTHiCT, BUKOHYBATH aHalli3 00’ €KTIB aBTOMATH3alllli Ha OCHOBI 3HaHb MPO MPOIECH + +
0 B HUX BiAOYBalOTHCS; BMITH 3aCTOCOBYBAaTH METOAM TeOpli aBTOMATHYHOTO
KEepyBaHHS IS TOCTIDKEHHS, aHaJI3y Ta CHHTE3Y CUCTEM aBTOMAaTHYHOTO KEPYBaHHS.
®K4 | 3maTHICT,  3aCTOCOBYBATH  METOJAM  CHCTEMHOTO  aHajidy, MaTeMaTHYHOTO + +




MOJICTIOBaHHS, 1AeHTU(IKAIl Ta YHCIOBI METOAM ISl PO3POOJICHHS MaTEeMaTHUYHHX
MOJICJICH OKPEMHUX €JIEMEHTIB Ta CUCTEM aBTOMATH3allil B IIIJIOMY, JIJIsI aHAJI3y SIKOCTI
iX (yHKIIIOHYBaHHS 13 BUKOPHCTAHHSIM HOBITHIX KOMIT FOTEPHUX TEXHOJOTIM.

OK5S

3natHICTh OOTPYHTOBYBAaTHM BHOIp TEXHIYHMX 3ac00iB aBTOMAaTH3allli Ha OCHOBI
PO3YMIHHS MPHUHITUIIIB X POOOTH aHAI3y 1X BIACTUBOCTEH, MPU3HAUYCHHS 1 TEXHIYHUX
XapaKTEePUCTHK 3 ypaxyBaHHSM BUMOT O CUCTEMH aBTOMAaTH3allii 1 eKCILTyaTallliHUX
YMOB; MaTH HaBUYKM HaJaro/KEHHS TEXHIYHHX 3ac00iB aBTOMaTU3allii Ta CHUCTEM
KEepyBaHHS.

OK6

Bononiti 3HaHHSMU HOBITHIX TE€XHOJOTIHA y Traiy3i aBTOMAaTu3alii Ta KOMI IOTEPHO-
IHTErPOBAaHUX TEXHOJOTIA, 30KpeMa, IPOEKTyBaHHA OaraTOPIBHEBUX CHCTEM
KepyBaHHs, 300py JaHUX Ta iX apxiByBaHHs JUIis (popmMyBaHHs 0a3u JaHUX MapameTpiB
MPOIIeCy Ta iX Bi3yaui3allii 3a JOMOMOT0I0 3aC001B JIIOJUHO-MAIIMHHOTO 1IHTepdelcy.

OK7

3/1aTHICTh OOIPYHTOBYBAaTH BHOIp TEXHIYHOI CTPYKTYpH Ta BMITH  PO3POOJISTH
MPUKJIAHE MpOTrpaMHe 3a0e3MeUeHHs Uil MIKPOIPOIIECOPHUX CHUCTEM KEepyBaHHS Ha
0a3l JIOKaJbHUX 3aco0iB aBTOMAaTH3allii, MPOMHUCIOBUX JIOTIYHHX KOHTPOJIEPIB Ta
MIPOTrpaMOBAHUX JIOTITYHUX MATPHUIIb 1 CHTHAJIBHUX MPOIIECOPIB.

OK8

3/1aTHICTh BUKOHYBATH POOOTH 3 IPOEKTYBAHHS CUCTEM aBTOMATHU3allil, MaTH 3HAHHS 31
3MICTY 1 TIpaBuUil O(OPMIICHHSI MPOEKTHUX MaTepiaiiB, CKIagy Ta IOCIIIOBHOCTI
BUKOHAHHS NPOEKTHUX pOOIT 3 BpaxyBaHHSIM BHUMOI BIANOBIJHUX HOPMATHUBHO-
MIPaBOBUX JIOKYMEHTIB Ta MD)KHAPOJIHUX CTaHAAPTIB.

®K9

3/1aTHICTh BUIBHO KOPUCTYBATHUCh CyYaCHUMH KOMIT IOTEPHUMHU Ta 1HGOpMAIITHUMU
TEXHOJIOTISIMU JJIsl BUIIICHHS TpodeciiHuX 3aBAaHb, MaTh MPAKTUYHI HABUYKHU
MporpamMyBaHHsI Ta BUKOPUCTAHHS MPHUKIATHUX Ta CIEHIali30BaHUX KOMIT IOTEPHO-
IHTETPOBAHUX CEPEAOBHIIT JJISI BUPIIIICHHS 3a]1a4 aBTOMATH3allii.

OK1

3/1aTHICTh BPaxOBYBaTH COIlIaibHI, €KOJIOT1YHI, €TUYHI, EKOHOMIYHI aCTEeKTH, BUMOTH
OXOpPOHU TIpalli, BUPOOHMYOI CaHITapli 1 MOXKEXKHOI Oe3neku mif 4ac (HopMyBaHHS
TEXHIYHUX PILIICHb.

OK11

BMiHHST BUKOPUCTOBYBAaTH 3HAHHS 1 PO3YMiHHA KOMEPLIMHOTO Ta EKOHOMIYHOIO
KOHTEKCTY JUIsl MPOEKTYBaHHS CUCTEM aBTOMAaTH3aIlll.




5. Marpuus BignoBigHocTi BusHaYeHuX CTaHIaApTOM pe3yJibTATIiB HABYAHHS TAa KOMIIETEHTHOCTEe

. KommnereHTHOCTI
IHporpamui . . 5
Inrerpanbna . . Cuneniaabhi (paxosi)
pe3yJibTaTu 3aranbni koMnereHTHOCTI (3K) ]
KoOMIIe- KoMIeTeHTHOCTI(PK)
HABYAHHSA ]
TEHTHICTH 112 |3 |4 |5 1|6 (7 8 |9 101 (2 |3 |4 |5 |6 |7 |8 |9 |10
K1 + + +
K2 + + +
IIK3 + + + + |+ +
K4 + + +
I1K5 + + + + +
IIK6 + + + + +
11K7 + + + + +
I1KS8 + + + + |+ + + +
I1K9 + + + |+ | + +
TIK10 + + + | + + +
IIK11 + + |+ | + + | + + +
K12 + + + +
IIK13 + + +
K14 + + + |+




