HALIIOHAJIbHUY TEXHIYHUU YHIBEPCUTET YKPAIHU
«KUIBCbKWUU MOJITEXHIYHUU
I[HCTUTYT imeni ITOPS CIKOPCbKOT'O»
®AKYJIbTET POBOTOTEXHIKHU TA [IPUJIAJIOBY/IYBAHHS

3ATBEP/KEHO:

MeTogU4YHOI0 pajioro
KIII im. Iropsa Cikopcbkoro
(mpoTtoxkos Ne 9 Big 26.06.2026 p.)

O-KATAJIOT
BUBIPKOBUX HABYAJIbHUX JUCHHUILIIH

UKy NpodeCinHOI NiAr0OTOBKHU
Jipyroro (MarictepCcbKoro) piBHs BUIIOI OCBIiTH
3a OCBITHBO-NPOPECIMHOI NMPOrpaMoro
«IHpopManinHi BUMIpIOBaJIbHI TEXHOJIOTii»

3a crenjajbHicTio G6 IHPOopMaLiiHO-BUMIPHOBaJIbHI TEXHOJIOTII
Ha 2026/2027 H.p.

YXBAJIEHO:

ByeHoro pazoro

baKy/bTeTy poO0TOTEXHIKHU Ta
npuaafobyyBaHHS

(mpoTokou N2 5/26 Big 25.05.2026 p.)

Kuis
KIII im. Irops Cikopcbkoro
2026
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Jipyroro (MaricTepcbKoro) piBHsI BUILL0I OCBITH @,
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Po3po6HukM ®-KaTasiora:

3amenkina Hatasia MukoJsiaiBHa, J0KTOp TEXHIYHUX HayK, mpodecop,
npodecop kadpeapu iHpopMaliiHO-BUMipHOBaJbHUX TEXHOJIOTIH;

MapkiH Makcum OJieKCaHAPOBUY, KaHAUJAT TEXHIYHUX HaAYK, [ OLEHT,
JlolieHT Kadeapu iHbopMalliiHO-BUMipHOBaJIbHUX TEXHOJIOTIH.
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[IEPE/IMOBA

[lel kaTaJor MICTUTH Mepesiik Ta ONUCU HABYAJbHUX AUCUMILIIH, AKI
PEKOMEHAYIThCA A0 O0OpaHHA 3400yBadaMH OCBITH, IO HaBYalOTbCAd Ha
ZipyroMy (MaricTepcbKoMy) piBHI BUILOI OCBITH 3a OCBITHBO-NPOQECIiMHO
nporpamoro «IH¢popMaLiiiHi BUMiprOBa/ibHI TeXHOJIOTii» cneniasbHOCTI G6
I[HpopmMaliiHO-BUMIipIOBaJIbHI ~ TexHoJIOTil. JlaHWKA KaTajJor He Moxe
pOo3radaaTUCA OKPEMO BiJf 3a3Ha4Y€HOI OCBITHBHOI IPOTpaMHu.

JletasibHa iHdopMalisa Npo NpaBuJa W MOPSJOK OOpaHHS OCBITHIX
KOMIIOHEHTIB CTyAeHTaMU HajaHa y [losiokeHHI npo peasizauiro npaBa Ha
BiJIbHUH BUOiIp HaBYaJIbHUX AMCLUILIIH 3700yBadyaMu BUIoi ocBiTH KIII im.
Iropsa Cikopcbkoro. TeKCT JOKYMEHTY PO3MIllleHO 3a [10CUJIaHHAM.

/lnsgs o3HaloMJieHHd 3/l00yBaya 3 MepesiikoM JUCHMIUIIH BiJIbHOTO
Bu6Gopy, Ha caTi KIII imM. Irops Cikopcekoro (https://osvita.kpi.ua/) Ta Ha
cauti kadegpu IBT posmimyerbca kadefpanbHui kartasor (P-karasor)
BubOipkoBux  pucuyumiid  (https://ivtkpiua/catalog-ivt/), B  akomy
NpejCTaBJeHO JUCHMIUIIHM BUJIBHOTO BUOOpPY, 10 OOMpPAOTbCId Ha 2-U
ceMecTp y KibKOCTi 5 gucuumniid. Bubip 3j06yBauaMu peaJsisyeThcs yepes
crelniajsizoBaHy iHQOpMaILiMHY CUCTEMY YHIBEPCUTETY Ha 2-U CEMECTP.

[TOPAZJOK BUBOPY JUCLHUIIJIIH 3 ©-KATAJIOT'Y:

1. O3HanomiieHHd 3 «IloJIOKeHHAM MPO peaJisallilo NpaBa Ha BiJIbHUU
BUOip HaBYa/JIbHUX AUCUMILIIH 3400yBadyaMu BuIoi ocBiTu KIII iM. Irops
Cikopcbkoro» 3a nocusiaHHaM https://osvita.kpi.ua/node/185.

2. O3HavomJsieHHd 3 (axOBUM KaTaJOrOM BHUOIPKOBUX HaBYaJIbHUX
aucuuiid (https://ivt.kpi.ua/catalog-ivt/).

3. 3pidcHeHHA BUOOPY CTyJeHTaMU HaBYaJIbHUX JUCUUILIIH 3i
cbopmoBaHoro @P-Kartasory B iHbopmaninHid cuctemi «my.kpi.ua»
(KOHTPOJIIOETBCS KypaTopaMd Tpyn 3 MeTO 3abe3leydyeHHs ydacTi BCiX
CTYAEHTIB y npoleaypi BUOOPY AUCIUILIIH Ta KOPEKTHOCTI BUOOPY).

4. lani BigOyBa€eThCs oNpalloBaHHS pe3yJbTaTiB BUOOPY AUCLHMILIIH Ta
dbopMyBaHHS HaBYaJIbHUX TPYII JIJII BUBUEHHS KOXKHOI AU CLIUIIJIiHU.

5. Y pa3si HeMoxk/IMBOCTi cpopMyBaTH HaBUYaJbHY I'Pyny /Ji1 BUBYEHHS
MEeBHOI JUCHUIJIIHU HOPMAaTUBHOI YUCEJIBHOCTI CTyJeHTaM HaJae€ThCA
MOXJIUBICTb 3AiACHUTU TOBTOPHHUM BUOIp, MNPUEAHABIIUCH [0 BXe
chopMOBaHUX HAaBYAJIbHUX I'PyIl (Apyra XBUJist BUOIpKOBOCTi). CTyZleHT, IKHUM
3HEXTYBaB CBOIM IpaBOM BUOOpPYy, MOXKe OyTH 3alMCaHWl Ha BHBYEHHS
HaBYaJIbHUX [UCLMIIIH, 0OpaHUX 3aBiflyBaueM BUIYCKOBOI Kadelpu AJs
OINTUMIi3alil HaBYaJIbHUX IPYII i TOTOKIB.

6. He ponyckaeTbcsi 3MiHa OOpaHUX [AUCLUMIUIIH Micas MNOYaATKY
HaB4YaJIbHOT'O CEMECTPY, B 1KOMY BOHU BHUKJIaAAOTHCH.
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3a NUCbMOBOK  3afBOI0  3J00yBadya MOXJIMBe I[lepepaxyBaHHS
pe3y/ibTaTiB HABYaHHS BUOIPKOBUX AUCIUIIIH BignoBigHo A0 [los0keHHAM
npo BusHaHHA B KIII im. Iropsa Cikopcbkoro pesyJsibTaTiB molnepesHbOro
HaBYaHHA a6o0 [lonokeHHsaM npo Bu3HaHHA B KIII iM. Iropsa Cikopcbkoro
pe3yJ/ibTaTiB HaBYaHHS, HA0yTUX y HedopMasibHiK / iHGOpMasbHIN OCBITI.

Jlucuunuiiny, 3a3HadyeHi B I[bOMY KaTaJsio3i, MOXXYyTb OOHMpaTU TaKOX
3/100yBayi OCBITH, sIKi HAaBYalOTbhCS 3a iHIIMMHK OCBITHIMM HporpamMamMu Ta
CleljaJIbHOCTAMM 32 YMOBU BUKOHAHHA HUMU BUMOT [0 IOYATKy BUBYEHHA
LUX JUCLIMIIJIIH.

O6paHi 3700yBayeM OCBiTM [AWUCHUIIIHA BHOCATbBCA O MOrO
IHAWBIAyaJbHOTO HaBYaJIbHOTO IJIAHY 1 CTalwTh OOOB'SI3KOBUMM JJIS
BUBYEHHS. 3MiHa BUOIPKOBUX AUCLMILIIH Mic/as 3aBeplIeHHs] BCTaHOBJIEHUX
TEePMiHiB BUOOPY He JOMYCKAETbCSI.

BpaxoByruyn 0COOGJIMBOCTI HaBYaHHA 3a IMporpaMaMd MiATOTOBKH
Jlpyroro piBHA BHILOI OCBITH, BUOIp [AUCLMIUIIH 33 LUM KaTaJoroM
34IMCHIOETHCA HACTYITHUM YUHOM:

- BUOIPKOBI JUCIUIJIIHU 3 [IbOTO KaTaJOTy NPOTSATOM MepIIOoro ceMecTpy
MepIIoro PoKy MiAITOTOBKK MaricTpiB He Nnepea6ayaroThCs;

- 3/100yBayi OCBITM MepUIOr0 POKY MiATOTOBKU y IEPLUIOMY CeMecCTpi
00UpalTh BHUOIPKOBI AWCHUIVIIHM, SKi IMJAHYKOTb BUBYATH Yy JPYyroMy
ceMecCTpi.

B pamkax ocBiTHbOI mnporpamu «lHdopmauliliHi BHMiplOBaJbHI
TEXHOJIOTii» mnepexbadyeHo cepTudikaTHy mnporpamy  «IHdbopmanii
TEXHOJIOTII _eKoJIoriyHOol _6e3neku». MeTow mnporpamMd € IOCHJIEHHS
npodeciiHOi miArotoBku ¢axiBuiB 3 iHPOpMaliiHO-BUMipHOBaJbHUX
TEXHOJIOTIN B chepi eKoJIoriyHoI 6e3MeKH, NoraubieHHss QyHlaMeHTalbHUX i
dbopMyBaHHSI ClelliaJibHUX 3HaHb, BMiHb | HAaBHUYOK /[Ji1 BHUpIillEHHA
NOCTaBJIEHUX 3aB/laHb 3 PO3POOKU Ta BUKOPUCTAHHA 3acobiB iHpopManiliHo-
BHUMIipIOBaJIbHOI TeXHIKHU €KOJIOTIYHOI be3mneky, BUKOPUCTAHHA
KOMIT'IOTEPHUX Ta iHPOpMaIilHUX TEXHOJIOTIMN.

3anuc Ha cepTUdikaTHY Mporpamy BifOYBa€ETbCs B Mepioj peasisariii
3/l00yBayaMH OCBIiTH MpaBa Ha BiJIbHUM BUOIp HaBYaJbHUX AUCIUILIIH i
3J1iCHIOETBCS HA Bechb obcAr CII yepe3 mogaHHS BiANOBiAHOI 3asBU Ha iM'd
JlekaHa ¢paKyJbTeTa.

Jvcuunuiiny cepTudikaTHOI pOrpaMu BiMideHi *.
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3MICT
Crop.
HaByaJ/ibHi AUCIMIUIIHM AJ151 BUBYEHHA Y APYyromMy ceMecTpi 6
[HTesieKTyasIbHI iIHPOPMAL[iTHO-BUMIPIOBAIbHI TEXHOJIOTT .vvveeeierirtier e sieieseeieneenes 6
* [THpopMalifiHi TEXHOJIOTii KOHTPOJIIO QiSUUHUX BETUUMH ...ovvveeeereeeeieeensseesseaeens 8
HaHoTexHoJiorii Ta HAaHOMaTepiasiv B iHpopMaliiHO-BUMipIOBaJbHUX
CHUCTEMAX (IBC) urtiiitii ettt e e e e r e s es it e san e s sae saes sreeenr e e 10
* TpuMmipHe npoekTyBaHHA Ta CUCTEMHU CAD/CAE/CAM ......ccoviiiieciiree e 12
GUI-nporpamMyBaHHA BUMipHOBaJIbHUX 3a/1a4 HA OCHOBI LITYYHOTO IHTEJIEKTY ......... 14
* Cy4yacHi cuCTeMHY aBTOMaTUYHOT0 KepyBaHHS Ha NPOrpaMOBaHUX
KOHTPOJIEPAX .urteureerssrsesssessussrssssasssssassessasses saessssss sassessasses sessasanssas e sassssns e ssssessessnsnsssesnes 15
CTpYKTYpHO aJITOPUTMIYHI METOAY MIABULIEHHSA TOUHOCTI vovvveiriiiieiensrres e e 17
ApxiTeKTypa | KOMIIOHEHTH IHTeJIeKTyaJIbHUX BUMIPIOBAJIBHUX CUCTEM ....overuueeensne 19
IHpopMaliliHi TeXHOJIOTIl aHAJi3Y BUMIPIOBATBHUX JAHMX ..vvererrresersuesersssesessssnemssnnans 21
* [IporpaMmyBaHHS KOMIT' FOTEPU30BAaHUX CUCTEM BUMipIOBAJIbHOTO
1200 163 0101760 L 23
Teopist Ta NpaKTHUKA EKCIEPUMEHTATbHUX JOCHIIMKEHD uveeeseererersreerssseeessenesessneeeens 25
*OnTHUYHI iIHPOPMALiHHO-BUMIPIOBATIBHI CUCTEMH .vvvvviervesinsiesensseriesseneesssreensssnens 27
CHUCTEMH PO3MiZHABAHHS OOPABIB .vuverisirierissiieissseeessieresssssessesse e sassesssensessssnesssnssesnes 29
AHaui3 MaCHUBIB €KCIIEPUMEHTABHUX JAHUX .ovivrerirsrerirnesessiesesssssnsssssse e sisaessnsses snsssnns 31

* Juctumiinu ceptudikatHoi nporpamu «IHpopmaiiiHi TEXHOIOT] eKOJIOTIYHOT Oe3MeKn»
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HaB4ya/ibHi AUCUMILIIHU AJ11 BUBYEHHS Y APyromy cemectpi

IHTesneKTya bHi iHpOopMaLiiiHO-BUMipIOBa/IbHI TEXHOJIOTTI

Kadeppa, saka

3a6e3neqye BHUKJ/IaJaHHA

[udbopMaliiHO-BUMipHOBAJIBLHUX TEXHOJIOTIN

PiBeHb BUIIIOi OCBIiTH

Jlpyruii (MaricTepcbKuii)

Kypc, cemectp

1 Kypc, BecHAHUM (2) ceMecTp

06car AMCHUILIIHYA Ta
po31noAij roauH
AyAMTOPHOI Ta
CaMOCTiMHOI po60TH

5 kpeauTiB EKTC (150 rogun), 60 roguH ayIUTOPHOI pOOOTH,
90 roguH caMOCTilHOI po60TH

Moga BHUKJ/IAJAHHA

YkpalHcbKa

Bumoru g0 Mo4aTKy
BUBYE€HHA

JlucuuniaiHa BiJTHOCUTbCS [0 BHUOIPKOBUX KOMIIOHEHTIB LIUKJIY
npodeciiiHoi NirOTOBKU OCBITHBOI NpOrpaMu MirOTOBKU MaricTpis.
JlJi1 OCBOEHHSI AMCLUMIIIHM 3700yBay MOBUHEH MaTH KOMIIETEHIL],
OTPHUMaHI B pe3yJIbTaTi 0CBOEHHSA TAKUX JUCLUILIIH AK:
«MogenoBaHHAA Ta ONTUMi3anid iHdopMaliiHO-BUMipOBaJbHUX
cuctem», «CHCTeMH 1 MeTOAU KOHTPOJIIO SKOCTI Ta TeXHIYHOI
JIiarHOCTUKU», «[IpOEKTYBaHHS KOMI'IOTepU30BaHUX iHPopMalilHO-
BUMIpPIOBaJIbHUX CUCTeM», «]HTeJIeKTyaJbHi I MporpaMHi MeTOAU Ta
QJITOPUTMU MiZIBULLIEHHSI TOYHOCTI 3aC06iB BUMipIHOBa/IbHOI TEXHIKU»,
«KoMn’'toTepHe MojesitoBaHHA B iHGopMalliiHO-BUMiprOBaIbHIN

TeXHiLi», «MeTpouJioriyne 3abe3neyeHHs iHpopmaniiiHo-

BI/IMipI-OBaJIbHI/IX CHUCTEMM.

Illo 6yae BUBYaTHCA?

IHTenekTyanbHi iHpOpMaLiliHi TexHOJIOTI], [0 BUKOPUCTOBYIOTLCA Y
cydyacHUx iHPopmaliliHO-BUMipIOBaJibHUX cucCTeMaX. TeopeTHuHi
MeTO/JIM iHTesieKTyaJsi3alii BUMiplOBaHb, 1110 60a3ylOTbCd Ha METOJax
CUCTEMHOr0 aHasily, NpUKJIaJHIN Ta 00YMCJIIOBaJIbHIA MaTeMaTHul,
MeToJaX MaTeMaTUYHOTO Ta iMIiTal[ilHOr0 MO/eJIlOBaHHS, MeTOoJax
Teopil MMOBIPHOCTI Ta CTAaTUCTUYHOrO ONpaljloBaHHA J[aHUX
BUMiptoBaHb. OcO6GJIMBOCTI, MPUHIMNIM ompaloBaHHA iHpopmauii B
CYy4yacHHUX iHTeJIeKTyaJlbHUX 3aC00ax BUMipIOBaHHS 3 3aCTOCYBaHHSM
Teopil 1KaJl, crneniaJlbHUX NTUTaHb Teopil TOXMOOK Ta HEBU3HAYEHOCTI,
arnapaTy He4diTKOi JIOTiKH.

Yomy ne nikapo/Tpebda
BUBYATHU?

Ha paHuil 4yac iHTeJsieKTyaJsibHi 3acO00M BHUMIipIOBaHHSI OXOILIKOIOTh
pi3Hi cdepu [isgJIbHOCTI, BUMOTH [0 oOIlpaloBaHHa iHpopmauii B
TaKUX 3acobax 3aJsiexaTb BiJi CKJIAJHOCTI AOCAiAKYyBaHUX 00 €EKTIB,
HeoOXiHOCTI 3abe3mnevyeHHs1 BUCOKOI TOYHOCTI pe3yJbTaTiB NpHU
HasABHOCTI amnpiopHOi HEBU3HAYEHOCTI BUMIPHOBaJIbHOI BEJIMYUHHU.
[HTereKkTyaNbHi 3aC06M BUMipIOBaHb OXOMJIIOIOTh HAWOI/bII BaXKJIMBI
rajaysi, TakKi 4K eKOJIOTid, MeJUIIMHA, CUIbCbKe TOCIOAAPCTBO,
eHepreTukKa, TPaHCNOPT, aBTOMAaTH3allisi BAPOOHUYHX MPOLECiB, TOMY
¢dbaxoBe 3acTOCYBaHHSA CydacHUX iHQOpMalLilHUX TEXHOJIOTIM B TaKHUX
3aco6ax, IX A0CTi/P)KeHHS Ta OLIiHIOBAaHHS IKOCTI € Jiy»Ke aKTyaJlbHUMU.
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Yomy MoKHaA
HaBYUTHUCA?

Pe3ysbTaTW HaBYaHHSA: HAOYTTS 3HaHb PO OCHOBHI MOHATTH B
00J1acTi iHTeJieKTyaJlbHUX iHQOpPMAL[iMHUX TEXHOJIOTiA, BMiHHS
3aCTOCOBYBaTU CHMCTEMHUHM MiAgxiJy [0 BHUpilleHHs iHXeHepHUX
npo6J/ieM; BUKOHAaTH pO3p0OKYy MeTOAMK BUMipIOBaHHS, ONlpaljl0BaHHS
BUMiproBasibHOI iHpopMallii, BiANOBIAHUX aJIFTOPUTMIB i MPOrpaMHOro
3abe3nevyeHHs; BMiHHA B 00J1aCcTi 3acTOCyBaHHS pIi3HUX IIKaad y
IHTeJIeKTya/IbHUX

3acob6ax BUMipIOBaHHS.

Ax MoxxHa
KOpPHUCTYBaTHCA
HaOyTHMMHU 3HAHHAMM i
YMiHHAMMU?

3[aTHICTb AOCHIPKYBaTH NpPOO6JIeMU i3 BUKOPUCTAHHAM CHUCTEMHOTO
a”Hasli3dy, CHHTe3y Ta IHIIMX MeTOoJAiB. 3[AaTHICTb aHaJi3yBaTH,
BepuQiKyBaTH, OL[IHIOBATH MOBHOTY iHpopMalii B xoAi npodecikHoi
JiSIIBHOCTI, NpU HeOoOXiHOCTi [JIOMOBHIOBAaTU N CHUHTE3yBaTH
BiicyTHIO iHQopMalilo K mnpayioBaTU B YMOBaX HEBHU3HAY€HOCTI
3/1aTHICTb TeHepyBaTU HOBi iei ¥ HecTaHAAPTHI MNiAX0AM [0 IX
peautizanii (KpeaTUBHICTb) 3/1aTHICTb CKJIa[aTH TeXHIYHI 3aBJJaHHSA Ha
po3po6Ky  iHpopMaliMHMX |  BHUMIpOBaJbHUX CUCTEM, Ha
NpPOEKTYBaHHs I BUIOTOBJIEHHS iX NPUCTPOIB Ta BY3JiB, BUOUpPATH
HeoOXxifiHe 00/1alHAHHA | TeXHIUHe YCTaTKyBaHHA rOTYBaTH HeOOXiaHI
OlJIAAY, ONMUCU MPUHLMIIB Aii, MeTOZiB BUMIpIOBaHHS, NMPOBOJUTU
BUOIp TexXHIYHHUX pillleHb 3 HeOOXiIHUM OOI'PYHTYBaHHAM 3JaTHICTb
BUKOPUCTOBYBAaTHU iHXXeHepHe MUCJEHHS [/l POOOTHM B CKJIAJHUX

yMOBaxX TeXHIYHOI HEBHW3HA4YEHOCTi i HeJocTaTHOCTI iHopmarii
3paTHiCTL BUKOpUCTaHHA mnpodeciiHUX 3HaHb JJid CTBOPEHHS
KOHL|eNTyaJIbHUX MoOJeJied, CHUCTEM 1 TpoLeciB; 3acTOCyBaHHA

IHHOBALiIMHMX METO/IB /i BUPillleHHS MOCTaBJIEHUX 3a/la4 34aTHICTh
NPOEKTYBAaTH iHTeJIeKTyaJbHi 3aC00M BUMIipIOBa/JIbHOI TeXHIKU Ta
iHTesiekTyasbHI KoMminoHeHTH 3BT. 3paTHicTh aHasmidyBaTU Ta
JOCJIIPKyBaTHU CTPYKTYPH, TEXHIYHI Ta METPOJIOTIYHI XapaKTepUCTUKHU
iHTesiekTyasibHUX 3BT.

Indpopmaninne
3a6e3ne4YeHHsA
JUCIUILIIHUA

Po6oya nporpamMa HaBYa/JIbHOI JUCLUILIIHYU (CKIabyC), HaBYaJIbHUN
noci6oHUK (ApyKoBaHe Ta/abo eJleKTPOHHE BUJAHHS ), AMCTAHI[IMHUN
Kypc Ha n1atGopMi AUCTaHLiMHUX KypPCiB «CIKOPCHKUI».

Buj cemecTpoBoro
KOHTPOJII0

Ex3ameH




KaTasior BUGipKOBUX HaBYaJIbHUX JUCLUILIIH
Jipyroro (MaricTepcbKoro) piBHsI BUILL0I OCBITH

* IndopmaniiiHi TexXHOJI0Tii KOHTPOJII0 Qi3UYHUX BEJITUYUH

Kadeapa, saka
3a6e3ne4y€ BUKJIAaJaHHA

[ndbopmMalliiHo-BUMIipIOBaAJILHUX TEXHOJIOTINU

PiBeHb BUIII0i OCBIiTH

Jlpyruii (MaricTepcbKuii)

Kypc, cemecTp

1 Kypc, BeCHsIHUM (2) ceMecTp

06cAr AMCHMILIIHY Ta
po31noAij roauH
AyAMTOPHOI Ta
CaMOCTiMHOI po60TH

5 kpepuTtiB EKTC (150 roaun), 60 roguH ayAUTOPHOI po60TH,
90 roguH caMOCTiHOI po60TH

MoBa BUKJIaJaHHA

YKpaiHcbka

Bumoru g0 Mo4aTKy
BUBYE€HHA

JucuuniaiHa BiJHOCUTbCA A0 BHUOIPKOBHX KOMIIOHEHTIB LIMKJY
npodeciiiHOi NiFOTOBKK OCBITHBOI MpOrpaMu NiIFTOTOBKM MaricTpis.
/Il OCBOEHHS AMCLMIUIIHU 3[400yBady MOBHHEH MaTH KOMIETEeHILii,
OTPUMaHI B pe3yJIbTaTi OCBOEHHA TAKUX JUCLUILIIH fK:
«MogenoBaHHsl Ta ONTUMi3ania iHdopMaLiliHO-BUMipIOBaIbHUX
cucrteM», «CucTeMU 1 MeTOAU KOHTPOJIKO fAKOCTI Ta TeXHIYHOI
JiiarHOCTUKUY», «[IpOEKTYBaHHS KOMII'IOTepU30BaHUX iH$OpMaLilHO-
BHMIpHOBaJIbHUX CUCTeM», «|HTeJileKTyaJibHI I porpaMHi MeTOAX Ta
QJITOPUTMU MiZIBULLIEHHS TOYHOCTI 3aC00iB BUMipIHOBa/IbHOI TEXHIKU»,
«KoMn'toTepHe MojesitoBaHHs B iHdopMaliliHO-BUMipHOBa/IbHIN

TeXHiLi», «MeTpoJsioriyne 3abe3MeyeHHs iHdpopmaniiHo-
BUMIipIOBaJIbHUX CUCTEMD.

Illo 6yae BUBYaTHCA?

CucreMHe BHUBYEHHA iHpopmaninHux TEXHOJIOTIH, AKI
3aCTOCOBYIOTbCA JJisi  KOHTPOJO Qi3SMYHUX BeJWYUH. 3acobu
KOHTpPOJIIO, L0 BU3HAYAKOTbh TEXHIYHI MOXJIMBOCTI BUMIipIOBaJbHUX
NpuJaZiB, CUCTeM, KOMIUJIEKCIB, fAKi NpallOTb B PI3HUX Traaysdx.
I[HdopManiliHi TexHoJiorii KOHTPoJII0 Pi3UYHUX BeJMYUH B YKpaiHi,
BIPOBa/PKeHHH 3aKOHY YKpaiHnu «IIpo meTposiorito Ta MeTpoJIOTiyHy
JiSJIbHICTb» B HaBYaJbHUM mpolnec OyZe COpUATH 3anobiraHHIo
HacCJiJKIiB Bif

oJilep>KaHHSA HeJJOCTOBIPHUX pe3yJbTaTiB BUMIPIOBAaHb B HalliOHAJIbHIN

€KOHOMIIIi.

Yomy e nikaBo/Tpeba
BUBYaATHU?

Po3po6JsieHHs1 HOBUX aJIFOPUTMIB Bi3ya/IbHO-aHa/ITUYHOTO aHaJsi3y
eKCIlepUMeHTa/IbHUX BUMIpIOBaHb Ta KOHTPOJIIO Oy/b-IKUX PI3UYHUX
BeJIMYMH (BKJIIOUAIOUU MPOCTOPOBO-PO3MO/iJieHi 06'€KTH), BUBYEHHS
O0COGJIMBOCTI  3aCTOCYBaHHA  METOJIB  OLiHKH, (OpMyBaHHS
JleTepMiHOBAaHUX Ta CTOXAaCTUYHUX MoOJeJsied, BU3HAaYeHHd YMOB Ta
MeX IX 3aCTOCYyBaHHSI i BMHUKAIOYi NpPU 3aCTOCYBaHHI MOXUOKH-
Cy4yacHUH MiAxiJi [0 BHUpilleHHS CKJQAHUX 334a4y IMOB’sI3aHUX i3
pO3pO6JIEHHAM Ta BUKOPUCTAHHAM iHQOpMaliiHUX TEXHOJIOTII, 110
Ha/la€ BaroMiCcTb 3HAaYMMOCTI 3HaHb IPU KOHKYPEHTHOMY BHUO6ODIi
daxiBusa s

BIPOBa/P)KeHHS HAWCMIJIUBIIIUX pillleHb B rajly3i HAyKH Ta TEXHIKH.
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Yomy MoKHaA
HaBYUTHUCA?

daxiBenb OBOJIOJi€ 3HAHHAM Ta BMIHHAM BHUKOPUCTOBYBAaTH
TEOpPeTUYHI OCHOBM aHaji3y Ta CHUHTe3y KOHTPOJI Qi3UYHUX
BeJIMYMH, HaOyJe HaBUYKU NPOBEJEHHS aHaJi3y AKOCTI KOHTPOJIIO
$I3MYHUX BEJIMYUH Ta PO3POOKH MeTpOJIOTIYHOTO 3abe3ne4eHHs A4
BIIPOBA/KEHHA LIbOI'O 3HAHHA B HAyKOBY POOOTY Ta BHUPOOHUYMU
npouec.

AK MoXXHa
KOPHUCTYBaTHUCA
HAO0yTUMHU 3HAHHSAMM i
YMiHHAMMU?

3[aTHICTb BHUKOPHUCTOBYBAaTH Cy4YacHI IHXXeHepHI Ta MaTeMaTH4Hi
NaKeTH JJis CTBOPEeHHS MoJiesied IPUIa/iiB i CHCTeM BUMIpIOBaHb.
3[laTHICTb 3aCTOCOBYBAaTHM CTAaHAAPTHI MeTOAM PO3PaxyHKy IpH
KOHCTPYIOBaHHI MOJAyJIiB, leTaJiel Ta By3JiB 3acC06iB BUMiplOBaJbHOI
TeXHiKH Ta IX 00YHUC/I0BaJIbHUX KOMIIOHEHT i MOJYJIiB.

3paTHicTb A0  3abe3mneyeHHs MEeTPOJIOTIYHOTO CyIIpOBOAY
TeXHOJIOTIYHHUX MpPOoLeCiB Ta cepTUdiKaliiHUX BUNTPOOYyBaHb.
34aTHICTL 3A4iMCHIOBATHM TexXHiIYHiI 3axoau i3 3ab6e3meyeHHs
METPOJIOTIYHOI NPOCTEXKYBAHOCTI, IPAaBUJIbHOCTI, IOBTOPKBAHOCTI Ta
BiITBOPIOBAHOCTI pe3yJ/ibTaTiB BHUMIipOBaHb i BUNpPOOyBaHb 3a
Mi>KHapOJAHUMHU CTaHJAPTAMU.

3paTHICTD pO3pO6JATH HOPMaTUBHY Ta MeTOAUYHY 6a3y [anad

3abe3Mne4yBaHHs SKOCTI Ta TEXHIYHOI'O peryJoBaHHA Ta pO3pOOJATH
HAyKOBO-TE€XHIYHI  3acafu  CcUCTeM  yIpaBJiHHA  AKICTIO  Ta
cepTudikKaliiHUX BUIIPOOYBaHb.

Indpopmaninne
3a6e3Me4YeHH
JUACIUILIIHA

Po6oya nporpama HaB4YaJIbHOI AUCHUIIIHU (CU1abyC), KOHCIEKT
JIEKLil, HaBYaJIbHUH MOCIOHUK

Buj cemecTpoBoro
KOHTPOJIIO

Ex3ameH




KaTasior BUGipKOBUX HaBYaJIbHUX JUCLUILIIH
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HaHoTexHoJI0Tii Ta HAHOMaTepiaau B iHpopMaLilHO-BUMipIOBa/IbHUX

cuctemax (IBC)

Kadeppa, saka
3a0e3nevye
BUKJIaJAHHS

[udbopMaliiHO-BUMipHOBAJIBLHUX TEXHOJIOTIN

PiBenb BO

JIPYTHH (MaricTepCcbKHM)

Kypc, cemecTtp

1 Kypc, BeCHSIHUH CeMecCTp

06cAar AMCHMILIIHMA Ta
po31noAij roauH
ayAUTOPHOI Ta
CaMOCTiMHOI

po6oTH

4 xpeautH - (120 rogun) 60 roguH ayautTopHoi po6otu (30 roauH
Jekuii, 30 roAuH NpakTUKyMH) Ta 60 roguH caMocTiiHOI po60TH

MoBa BUKJIaJaHHA

YkpaiHncbka

Bumoru g0 MOoYaTKy
BUBYE€HHA

OCBITHI KOMIIOHEHT 6a3y€ThCSA HA HABUYKaX, OTPUMaHHUX
CTyZleHTaMH [IPU BUBYEHHI TaKUX AYCUHUILIIH [K : «Buina
MaTeMaTHhKa», «OCHOBU iHpopMal[ilHUX TEXHOJIOTii», «Pizuka»,
«OcHoBM MeTpoJiorii», «06po6Ka CUrHaJIiB Ta KOMII'FOTEPHUX
TEeXHOJIOTiM».

o Gyae BUBYATHUCS

y MeXxax JUCLUUIJIIHU CTYZLeHTU 03HAHOMJIATBHCS 3
byHlaMeHTa/IbHUMHU Ta NPUKIAJHUMHU acrneKTaMu
HAHOTEXHOJIOTIH, SIKi 3aCTOCOBYIOTbCA B Cy4yacHUX iHdopMalilHO-
BUMiproBa/ibHUX cucTeMax (IBC). 3okpeMa 6y/e BUBUEHO: OCHOBHU
HaHOQI3UKHU Ta HaHOMaTepia/I03HABCTBa, BJIACTUBOCTI
HAaHOYaCTUHOK, HAHOCTPYKTYp, HAHOIIIBOK 1 HAaHOKOMIIO3HUTIB;
KJacudikalio Ta MeToAu OTPUMaHHS HaHOMaTepiasiB (MexaHiuHi,
$i3MKO-XiMivHIi, BaKyyMHi TEXHOJIOT1], TepMOBAKyyMHe
HaluJIeHHs ); TEXHOJIOT{I0 TeEPMOBAKYyMHOI'0 HAallUJI€HHS], TPUHIUII
po60OTH YCTaHOBOK, OCOGJMBOCTI (GOPMYyBaHHA TOHKHUX ILIIBOK,
KOHTPOJIb TOBIIMHU Ta CTPYKTYpPU IOKPHUTTIB; aTOMHO-CHUJIOBY
Mmikpockomnito (ACM/AFM) sk kiao4yoBud Metof, 3D-Bidyasizanii
HAaHOCTPYKTYp, PpE€XUMM CKaHyBaHHs, aHajliz Tomnorpadil
[I0BEPXOHb; HaHOEJIEKTPOHIKY Ta  HaHoMarepiay, 1110
3aCTOCOBYIOTBCA Yy  CEHCOpaX, /[leTeKTopaX, MiHIaTIOpHUX
eJIEKTPOHHUX KOMIIOHEHTaxX; MeToAx MoAudikalil NOBEpXOHb [
MiABUILEHHA 4YyTJUBOCTI ceHcopiB IBC; BIJIMB HaHOpPO3MipHUX
epeKTiB Ha eJIeKTPUYHi, OMNTHYHI, MexaHiYHi Ta TemNJoBi
XapaKTepUCTUKU TMpUJIaZiB; BUKOPUCTAaHHA HaHOMaTepialiB y
iHpopMaLifiHO-BUMipIOBa/IbHUX TEXHOJIOTisIX: 6ioceHcopH, ra3osi
CeHCOpH, BOJIOKOHHO-onTHU4YHIi IBC, cucTeMH eKOJIOri4HOTO
MOHITOPUHTY; METOAU MEeTPOJIOTiYHOl OLiHKA HaHOMaTepiaaiB Ta
iX cTabiJIbHOCTI B peaJIbHUX YMOBaX eKCIIyaTalii.

Yomy ne nikaBo/Tpebda
BUBYATH

Came y cdepi IBC HaHOMaTepiasn MalOTh BUpillajJbHE 3HAYEHHS],
OCKIJIBKUA [03BOJIAKOTh: CTBOPOBATH CEHCOPYU HOBOTO NOKOJIIHHSA;
pO3pO6JASTA  yJAbTPATOHKI  IJIBKM  Ta  HNOKPUTTHS [
BHMIPHOBaJIbHUX NPUCTPOIB; 3aCTOCOBYBAaTH ATOMHO-CUJIOBI
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MIKpOCKOINM [J1 LOCJAiPKeHHA IMOBEePXOHb HA pPIiBHI aTOMiB, 110
KPUTHUYHO /11 KOHTPOJIKO SKOCTI YYTJMBUX €JIEMEHTIB CEHCOpIB;
3abe3neyyBaTU MiHiaTopu3allilo eJIeKTPOHIKM Ta 3MEHIlIEeHHs
€HeprocCroXXMBaHHA; MOJEJI0BaTU Ta CTBOPIOBATH MaTepiaaud 3
YHIKaJIbHUMHU BJIACTUBOCTAAMU - HAZIPOBIJHUMHU, HAATBEPAUMH,
ONNTUYHO AKTUBHUMH; BUKOPUCTOBYBATHM HaHOMaTepiaau Jjad
€KOJIOTIYHOTO MOHITOPUHIY, BUSABJIEHHA TOKCHUHIB, KOHTPOJIIO
BOJY, IOBITPA, Xap4yOBUX MNPOAYKTIB; BIIPOBA/KYBaTU Cy4acHi
pillleHHs B eHepreTULi, MeJUIMHi, 610TeXHO0JI0TisIX, 000POHI.

Yomy MOxKHaA 3HAHHA OCHOBHHMX THUIIIB HaHOMarTepiajaiB, IX CTPYKTYypY,
HAaBYMTHCH BJIACTUBOCTI Ta MeXaHi3MU (QOpPMyBaHHS; MeTOAU CTBOPEHHH
HaHOIJIIBOK (30KpeMa TepMOBaKyyMHe HallWJIeHHS) Ta NPUHLUIU
KepyBaHHs IX MapaMeTpaMy; NPUHUUIUA POOOTH aTOMHO-CHUJIOBOI
Mikpockomnii Ta iHTepnpeTanito ACM-306paxeHb; 3acCTOCyBaHHSA
HaHOTexHoJiorih y  ceHcopax Ta IBC;  B3aeM03B'aA30k
HaHOpo3MipHUX edeKTiB i3 NOBeAiHKOI MaTepialiiB; MeToAu
OLIHKU AKOCTI HaHOMaTepiasiB Ta BUMiIpIOBaJIbHUX XapaKTEPUCTHUK
CEeHCOpiB; 0COBGJUBOCTI p0OOTH 3 HAHOMAaTepiaJaMH.

Yminua migbupaTh Ta 3acTOCOByBaTHM HaHoOMaTepiaau A
KOHKpeTHUX 3aza4 IBC; koHTpoJsitoBaTU mapaMeTpu $OpMyBaHHSA
IJIIBOK; BUKOHYBATH JOC/I/P)KEHHA I0BEPXOHD 3a Aornomororw ACM,
aHaJjizyBaTu Tomorpadilo Ta BHU3HAYATH HEOJHOPIJHOCTI;
MOJIeJIIOBAaTH  IOBEAIHKY HAHOCTPYKTYpP V  BHUMIpIOBaJbHUX
NpUJIazAax; OLiHIBATH YyTJAUBICTb, CEJIEKTUBHICTb Ta CTabi/IbHICTD
CEHCOpiB Ha OCHOBI HaHOMaTepiaJiB; 0pOpPMJIIOBATU pe3yJibTaTU
JOCHiPKeHb 3rifHO 3 BUMOraMHM CTaHJApTIiB; IHTerpyBaTHU
HaHOMaTepiasy y NpyuKIaJHI 3a4a4i.

Ak MmoxHa HabyTi 3HaHHA Ta BMiHHS MO>Ha 3aCTOCOBYBATHU [IJis1 JOCJi/PKEHD
KOPHUCTyBaTHCA Ta KOHTPOJIIO AAKOCTI OBEPXOHb 1 HAHOCTPYKTYP; 3aCTOCOBYBAaTH
TEeXHOJIOTII OTpUMaHHA  HAHOIUIIBOK [iJIA CTBOPEHHd Ta
Mo/JiepHi3zaLil CEHCOPHUX eJIEMEHTIB; NIPOEKTYBATH Ta
ONTUMIi3yBaTH BUMipIOBaJIbHI MIPUCTPOI HA OCHOBI HAHOMATepialiB;
BUKOPUCTOBYBAaTH HAHOTEXHOJIOTII /iJi1 pO3p0oO6JIeHHS Ta30BUX,
6i0XiMiUHHX, ONTUYHUX Ta €JeKTPUYHUX CEHCOPiB; MpaloBaTH Y
JlabopaTopissix 3 HaHoOMaTepiaJjiiB, TeXHOJIOTIYHUX IEeHTpPaX,
HayKOBO-AO0CJIiJHUX YCTAaHOBAX; BIIPOBAa/pKyBaTHU HaHOMAaTepiaau y
MPOMUCJIOBI, MeAWYHi, eKoJIoriyHi Ta O0OOPOHHI CHUCTEMH
MOHITOPHUHTY; 6paTH y4acTb Y HAaYKOBHUX MPOEKTAX, CTapTanax Ta
iH>KeHepHUX po3po6Kax, MoB'sA3aHUX i3 HAHOTexHoJorissMu Ta IBC.
IndpopmaniiHe Cunabyc, HaBYaJIbHO-MeTOUUHI MaTepiasu (KOHCIEKT JIEKLiH,
3a6e3neyeHHs npeseHTalii 10 JeKIii).

CemecTpoBUA 3auik

KOHTPOJIb

(pe3yabTaTH
HaB4YaHHA)

HAOyTHMMHU 3HAHHAMM i
YMIHHAMH
(KoMneTeHTHOCTI)
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* TpumipHe npoektyBaHHA Ta cuctemu CAD/CAE/CAM

Kadeapa, saka
3a0e3nevyy€ BUK/IaJaHHA

[ndbopmMalliiHo-BUMIipIOBaAJILHUX TEXHOJIOTIN

PiBeHBb BUIIIOi OCBIiTH

Jlpyruii (MaricTepcbKui)

Kypc, cemecTp

1 Kypc, BeCHsIHUM (2) cemecTp

06cAr AMCHMILIIHY Ta
po31noAij roauH
AyAMTOPHOI Ta
CaMOCTiMHOI po60TH

5 kpezpuTtiB EKTC (150 roaun), 60 roguH ayAUTOPHOI po6OTH,
90 rogvH caMOCTiHOI po60TH

MoBa BHUKJ/IAJAHHA

YKkpalHcbKa

Bumoru A0 IIOYATKY
BUBYE€HHA

JucuuniiiHa BiAHOCUTBCA [0 BUOIPKOBUX KOMIIOHEHTIB IUKJY
npodeciiHol MiroTOBKW OCBITHbOI MpOrpaMu MiZIrOTOBKU MaricTpiB..
JlJiI1 OCBOEHHSI AMCLUMIUIIHU 3[400yBay MOBUHEH MaTH KOMIIETEHIL],
OTPHUMaHI B pe3yJibTaTi 0CBOEHHA TaKUX JUCLUILIIH AK:
«MopentoBaHHS Ta onTuMisanis iHdopMaliiiHO-BUMipIOBaJIbHUX
cuctem», «CHCTeMH 1 MeTOAU KOHTPOJIIO SKOCTI Ta TeXHIYHOI
JliarHOCTUKU», «[IpOEKTYBaHHSI KOMII IOTepPHU30BaHUX iHdopMaliiiHO-
BUMIpPIOBaJIbHUX CUCTeM», «]HTeJIeKTyaJbHi I MporpaMHi MeTOAU Ta
QJITOPUTMHU NiJIBULIEHHS TOYHOCTI 3aC00iB BUMipIOBaJIbHOI TEXHIKUY,
«KoMmn'roTepHe MogentoBaHHA B iHGoOpMaliliHO-BUMipIOBa/lIbHIN
TeXHiLi», «MeTpoJsioriyne 3abe3MneyeHHs iHpopmaliiiHo-
BUMIipHOBaJIbHUX CUCTEMDY.

Illo 6yae BUBYaTHCA?

TexHoJsiorii aBTOMaTHM30BaHOTO NPOEKTYBaHHSA (aHrJ. Computer-aided
design, CAD); TexHoJsiorii aBTOMaTHU30BaHOTO BUPOOHHUIITBA (AQHIJIL
Computer-aided manufacturing, CAM); TexHoJiorii aBToMaTU30BaHOI
po3pobku (aHrs. Computer-aided engineering, CAE); IloctiiiHa
iHpopMaliiiHa MOigTpUMKa NOCTAaBOK i »UTTEBOTO LUKy (QHIJIL
Continuous Acquisition and Life cycle Support, CALS)

Yomy ne nikaBo/Tpebda
BUBYaATHU?

Bypx/iMBUI pO3BUTOK KOMI'IOTEPHOI TeXHiKM Ta 6aratropa3oBe
3pocTaHHA i 00YMC/II0BAJIbHUX MOXJIUBOCTEW, PO3BUTOK YHCEJbHUX
MeTOJIB Ta METOAIB MaTeMaTH4YHOr0 MOJEeJI0OBAaHHA [JOKOPIHHO
3MIiHMJIM TEXHOJIOTII NpPOeKTyBaHHA B3araji, Ta TeXHOJOTrii
IIPOEKTYyBaHHA €KOJIOTIYHUX Ta aHAJIITUYHUX NIPUJIAJiB 30KpeMa.
Cy4acHe NMpOEKTYBaHHSA €KOJIOTIYHUX NpPUJIAJiB HEMOXJIUBO YABUTHU
6e3 BUKOPUCTAHHSI CUCTEM aBTOMaTU30BaHOTO npoekTyBaHHsA (CAIIP)
Ha BCiX eTamnax >XMTTEBOTO I[UKJy BUPOOY.

B TemnepiuHiii yac yMOBHM PUHKY Ta BUPOOHUITBA MalOTh TeH/EHIIi0
[0 TOCTIMHUX 3MiH, 110, B CBOX 4Yepry, BHOCUTb HOBI BUMOTH [0
nigrotoBku ¢axiBuiB y BH3. 3apa3 Ha mepuivil mjaH BHUCYBa€ThCs
dbopmyBaHHS npodeciiHUX KOMIETEHIi, TOOTO CIPOMOKHOCTI Ta
rOTOBHOCTI BUITyCKHMKA 3aCTOCOBYBAaTH 3HAaHHS, YMiHHA Ta OCOOUCTI

SKOCTi y MalOyTHIN npodeciiHil JisIIbHOCTI.

Yomy MoKHaA
HaBYMTHCA?

Pe3ysibTaTy HaBYaHHS: BMiHHS 3aCTOCOBYBaTHU CUCTEMHUM MiJXiJ 0
BUpillleHHS iH)KeHEepHHUX MPo6JieM Ha OCHOBI JI0C/Ti/P)KEHb; 3/1aTHICTh
[IpoBOAVTHU TEXHIKOEKOHOMIYHI pO3paxyHKH, IOPIBHAHHA Ta
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OGI'PYHTYBaHHS MPOLECIB IPOEKTYBaHHS, KOHCTPYIOBaHHS,
BUPOOHHUIITBA HAYKOBUX, aHAJIITUYHUX Ta €KOJIOTIYHUX NPUIA/IB i
CcUCTEM

AK MO>XHa
KOPHUCTYBaTHUCA
HAaOyTUMHU 3HAHHSAMM i
YMiHHAMU?

HaBHuKkM BUKOpHCTaHHS iHpOpMaliMHUX | KOMYHIiKal[ilHHUX
TEeXHOJIOTTI.

3/1aTHICTb A0 MOIIYKY, 00p06JIeHHS Ta aHaJi3y iHpopMallii 3 pi3HUX
JoxepeJ.

3/aTHICTb BUSIBJISAATH, CTABUTH Ta BUPillyBaTU NPOGJIEMHU.

3/1aTHICTb OLiHIOBATH Ta 3abe3MeyyBaTH SIKiCTb BUKOHYBaHHUX POOIT.
34aTHICTb 06UpaATH Ta 3aCTOCOBYBATH NPU/JAaTHI MaTeMaTHUYHi
METO/IY, KOMII'FOTEPHI TEXHOJIOTII, a TaKOX MiAX0AH J10
cTaHJapTH3alil Ta cepTUdikallii A/ BUpillleHHs 3aBAaHb B chepi
MeTpoJiorii Ta iHpopMaljiiiHO-BUMipIOBaJbHOI TEXHIKH.

[IpakTU4YHI HaBUYKM pO3B’I3yBaHHA CKJaJHUX 33Jad i mpobseM
MeTpoJiorii, iHpopMaliliHO-BUMipIOBa/JIbHOI TEXHiIKH, CTaHAApTU3allil
IIpY OLiHIOBAHHI AKOCTI NPOAYKIlL.

3/1aTHICTb 3aCTOCOBYBATH CUCTEMHHUM MiAxiJ 10 BUpillleHHSI HAYyKOBO-
TeXHIYHUX 3aBJlaHb MeTpoJiorii Ta iH$opMaliliHO-BUMipIOBaIbHOI
TeXHIKHU.

3/1aTHICTb PO3B’sI3yBaTH CKJAAAHI nmpodeciliHi 3aBAaHHA i MpobJieMU
Ha OCHOBi pO3yMiHHSl TE€XHIYHUX aCleKTiB 3abe3ned4eHHsI KOHTPOJIIO
AKOCTI NPOAYKILiI.

3[aTHICTP [JeMOHCTpyBaTH 3HAaHHA 1 pO3yMiHHA MaTeMaTUYHUX
NPUHUUIIB 1 MeTOo/iB, HEOOXiJHUX [Jii CTBOPEHHS BipTyaJIbHUX
3aco6iB BUMiproBaHHS Ta iHpopMaliiHO-BUMipIHOBa/JIbHOI TEXHIKH.
3aTHICTb JOTPUMYBATUCA IPAaBOBUX I €TUYHUX HOPM 3 IMUTAHb
IHTeJIeKTYyaJIbHOI BJIACHOCTI.

3[aTHICTb 3acTOCOBYBaTHM IHTepHeT TexHoJIOrii B  NpaKTUL]
JIOCJIi/IPDKEHHSI MPOOJieM Ta MEepPCleKTUB HAYKOBOTO, aHAJITHYHOTO i
€KO0JIOTIYHOTO NMpUJIaf00y/lyBaHHS.

34aTHICTh BUKOPUCTOBYBATH iHpopMaLliiiHi TeXHOJI0Til B €KOJIOTii.
34aTHICTb BUKOPUCTOBYBATH iHQopMaLiiiHi Ta BUMiprOBaJbHi
TEXHOJIOTIl Y cuCTeMaXx eKOJIOTiYHOI Oe3MeKH.

3[aTHICTb MNPOEKTYBAaTU MPUJALO0BI CUCTEMHM Ta TEXHOJIOTIYHI
IpoLeCH 3 BHUKOPUCTAHHAM Cy4aCHOI MeTOA0JI0Til, HauCy4YacHILIUX
MEeTO/IiB JOC/i»KeHHS.

3paTHicTb 3acTOCOBYBAaTU PpyHJaMeHTa/bHI 3HaHHS B rajy3i cCy4yacHUX|

iHpopMaliiHUX  TexXHoJOTiM, iHpopMaliliHO-BUMipIOBaJbHUX T4
06YMCJIIOBAJIbHUX CUCTEM.

Indpopmauniinne
3a0e3ne4YeHHA
JUCIUILIIHU

Po6oua nporpama HaBuYa/ibHOI AucHumIinu (Cuiabyc), HaBYaJbHUA
NOCiOHUK (eJIeKTPOHHE BU/IAHHA)

Buj cemecTpoBOro
KOHTPOJIIO

Ex3ameH
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GUI IIporpamyBaHHs1 BUMipIOBa/IbHUX 33/4a4 Ha OCHOBI LITYYHOIO iHTE/IEKTY

Kadeapa, ska IHdopMaliHO-BUMipIOBaJIbHUX TEXHOJIOTIN

3a0e3nevy€ BUK/IaJaHHA

PiBeHb BUIIL0] OCBiTH Jlpyruii (MaricTepcbKui)

Kypc, cemectp 1 Kypc, BeCHsAHUM (2) cemecTp

06cAr AMCHUILIIHY Ta 4 xpeautu EKTC (150 roaun), 60 roauH ayJUTOPHOI po6OTH,
po3noais roavuH 90 rouH caMocTiiiHOi po60TH

AyAMTOPHOI Ta
CaMOCTiHHOI pO6GOTH

MoBa BUK/IaJaHHA YKpaiHcbka

Bumoru 0 no4yaTky OcCBiTHI KOMIIOHEHT 6a3y€TbCS1 HA HABUYKaX, OTPUMaHUX CTYleHTaMH IpU

BHBYEHHS BUBYEHHI TaKUX JUCLMILIIH 1K : «Bulja MaTeMaTuka», «O64yncaoBasibHa
TexHiKa Ta NporpaMyBaHHs», «Pi3uka», «OCHOBU MeTPOJIOTii» TOILO.

Illo 6yae BuB4YaTUCA? OcHOBHU CTBOpPEHHS NPOrpaMHUX MOAYJIEHN AJis 3a7ja4 MO/, e/IF0BaHHS

BHUMIiplOBa/JIbHUX KaHaJiB B cepefoBulli MATLAB Ha ocHOBIi aJiropuTMiB
LITYYHOI'O IHTEJIEKTY:

- HeYiTKOI JIOTiKH;

- LUTYYHUX HEUPOHHUX MEPEX;

- TEeHETUYHOrO aJICOPUTMY.

Yomy ne nikaBo/Tpeba Po3po6JieHHs Ta 3aCTOCYBaHHS MO/JeJied IITYYHOT0 iHTEeJEKTY A03BOJISIE
BUBYATH? KOMIIJIEKCHO BUKOPUCTOBYBATH pe3yJ/IbTaTiB BUMipHOBaHHS, OTPUMaHUX BiJ
Pi3HUX KaHaJIiB, AJI TaKUX 3a/a4:
- I[IPOrHO3YBaHHS;

- eKCIepTHOTO OLiHIOBaHHS;

- MaUIMHHOTO HaBYaHH4.

YoMy MO>KHA HAaBYUTHUCH? [SHAHHS

Ccy4yacHUX iHpopMaliiHUX TEXHOJIOTIH A1 BUpilleHHs 3a4a4 B chepi
iHpopMaLiiiHO-BHMipIOBa/JIbHOI TEXHIKHU;

OCHOBHUX QJITOPUTMIB LITYYHOTO iIHTEJIEKTY;

YMiHHA

NPaKTUYHO PO3POOJIATH i HaJlaroJpKyBaTH IporpamMHi MoAy.Jii 3a JOIOMOT 010
rpadiyHoro inTepdericy kopuctysaya (GUI)..

fAx MOKHa P03p0o6/1ATH Ha OCHOBiI OTPUMAaHOTI0 Bi/] 3aMOBHHKA TEXHIYHOTO 3aBJaHHS
KOPHUCTYBaTHCS eKCIepPTHI CUCTeMHU JJIsl OLiHIOBAaHHS SIKOCTi 06’€KTIiB Ha OCHOBI pe3yJibTaTiB
HaGyTHUMHU 3HAHHAMM i BUMIipIOBaHHA IX MapaMeTpiB..

YMIiHHAMMU?

Indopmaniine Po6o4a nporpama HaBYa/JIbHOI JUCHUIJIIHY (CUJIabyc), HaBYaJIbHUU
3a6e3ne4YeHHA NoCi6HUK (gpyKoBaHe Ta/abo eJleKTPOHHE BU/JaHHS )

JUCIMILIIHA

Buj cemecTpoBOro Ex3ameH

KOHTPOJII0
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* CyyacHi cMcTeMH aBTOMAaTHYHOTO KEPYBaHHSA Ha MPOrpaMoBaHMX KOHTpoJIiepax

Kadeapa, saka
3a0e3nevyy€e BUK/IaJaHHA

[ndbopmMalliiHo-BUMIipIOBaAJILHUX TEXHOJIOTIN

PiBeHBb BUIIIOi OCBIiTH

Jlpyrui (MaricTepcbKHit)

Kypc, cemecTp

1 Kypc, BeCHsIHUM (2) cemecTp

06car AMCHUILIIHYA Ta
po31o0AijJ roauH
ayAMTOPHOI Ta
CaMOCTiMHOI pO6OTH

4 xpeautu EKTC (120 roaun), 60 roaruH aygUuTOPHOI po60TH,
60 roguH caMOCTiHOI po60TH

Moga BHUKJ/IAJAHHA

YKkpalHcbKa

Bumoru g0 Mo4YaTKy
BUBYE€HHA

OcCBIiTHI! KOMIIOHEHT 0a3y€eTbCA Ha HaBUYKaxX, OTPUMAHUX CTYJeHTaMHU IIpU
BUBYEHHI TaKUX AUCLMUILUIIH fK: «Buila MaTteMaTuka», «064uc/aoBaibHa
TexXHiKa Ta nporpaMmyBaHHs», «Pi3uka», «OCHOBU MeTpoJIOrii» TOILO

Illo 6yae BUBYATHCA?

[IpyuHUMOU 1O6YAOBU Cy4aCHUX CHCTEM aBTOMAaTHYHOIO KepyBaHHS
NPOMHUCJOBUMH TEXHOJIOTIYHMMU IpouecaMd. OOGIPDYHTYBaHHA BHOODPY
Cy4aCHUX CeHCOpiB AJd IX 3acTOCYyBaHHA B CUCTeMax aBTOMATHU4YHOIO
KepyBaHHs 3 IpOrpaMOBaHUMMU JoriyHUMHU KoHTposiepamu (I1JIK). PegakTop
Bisyasizanii, mpoTokosn 06MiHy iHdopmarliiero i 3aco6u HajaropKeHHs
nporpaM, npuHuuMnu mnobypoBu SCADA-cucteM, ski mnpusHauyeHi muasa
OTpPHUMaHHS, ONpALOBaHHS Ta Bilo6pakeHHs iHdopMaLii B peabHOMY Yaci.
CepefoBulle NporpaMyBaHHA Cy4aCHUX NPOMUCJIOBUX NIPOrpaMOBaHUX peJe
- AQLogic (moBu mnporpamyBaHHsi ST Ta FBD) Ha IIJIK. IHTerpoBane
cepenoBuie po3pobku (IDE) momatkie CODESYS (MoBuM mporpamyBaHHS
(LD, FBD, IL, ST, SFC, CFC). Po3po6ka Ta CTBOpEHHSI CUCTEMH «PO3YMHHUMU
OyIMHOK» Ha 6a3i cydyacHUX TexXHIYHUX 3aco6iB aBTOMaTH3allii Ta BigjaneHe
KepyBaHHA TaKOK CHUCTEMOIO 3a JOMNOMOIOK «XMapHOTO CepBicy»
OWENCLOUD.

Yomy ne nikapo/Tpeda
BUBYATHU?

Po3pobJieHHA Ta 3acTOCYBaHHSA HOBUX CUCTEM aBTOMAaTHYHOIO KepyBaHHA
Ha NporpaMoBaHUX KOHTPOJIEpax [J03BOJISE peai3yBaTH 3aZja4yy CTBOPEHHA
SIK MPOCTUX ABTOMAaTH30BaHUX CUCTEM TUINY «PO3YMHHUM OYJHUHOK», TaK i
CKJIaJHI TPOEKTH CUCTEM KepyBaHHS BeJUKHUMHU TEeXHOJIOTIYHUMHU JiHIAMHU
Ha pi3HMX BUpPOOHUINTBAX. lle facTh MOXJIMBICTb NPOABUTHU cebe y HaNpsMi
po3po06JieHHsT CHUCTEM aBTOMaTH3alil pi3Hoi ckiaagHoCcTi. JloJaTKOBO €
MOJIUBICTb OINIAHYBaTU TEXHOJIOTIl mporpamyBaHHA PIi3HUX CUCTEM
aBToMaTH3alii 3 pi3HUMH KOHTPOJIbHO-BUMIPIOBaJbHUMU NpUJIALaMH, 1110
TaKOX Nepea0adae 3aCBOEHHS OCHOBHUX HaBUYOK o6yaoBu SCADA-cucTem,
sKi TNpuU3HAYeHi /s OTPUMAaHHs, ONpAaLIOBaHHA Ta BiJo6Gpa)eHHS
iHpopmanii B peasbHOMy uaci. JucnumaiHa [J03BOJISIE OMaHyBaTH Ta
3aCTOCOBYBATH IMiJK/JIIOYEHHA NPUJIaAiB aBTOMAaTH3allil /15 BUMipIOBaJbHUX
cucrteM Jo cepBicy OwenCloud, To6To 3acTocoByBaTH XMapHi TexHoJIOril Ha
npakTuni. Mo)XHa OTpUMaTU 3HAHHA 3 MiAK/JIIYEHHd HeCTaHJAapTHUX
NpuUJajiB BHUMIPIOBaJIbHOI TEeXHIKM Ta OTPUMATHU OCHOBHI BiZJOMOCTI IpO
KOMOiHOBaHi cHCTEMHU aBTOMaTH4YHOIO KepyBaHHs Ha 6a3i cydacHHUX
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TeXHIYHUX 3aco6iB aBTOMaTH3allii, L0 € Ha CbhOTOJHIIIHIA [leHb

NpPiOPUTETHUM HAMPSIMKOM [IJIsl POOOTU HAa Cy4aCHUX BUPOOHUIITBAX.

Yomy MOKHa BHAHHS

HaBUYMTHUCH? - iHdopMaIliiiHUX 1 KOMYHIKAI[ITHUX TEXHOJIOT1H;

- 00poOneHHs Ta aHai3y iH(pOpMarii 3 pi3HUX HKEpelr;

- amapaTHHUX Ta IPOTrpaMHUX 3ac00iB iHPOPMAIIHHAX TEXHOJIOTIH sl BUPIIICHHS]
3a/1a4 B CHCTEMaxX KepyBaHHS.

Y MiHHS

-  BUKOPHCTOBYBaTH iH(OpMAIiiiHI TEXHOJOTii TpH po3poOIli HOBHUX CHCTEM|
KepyBaHHA PI3HOTO MMPU3HAYEHHS;

- 3aCTOCOBYBATH TEXHOJIOTil IPOTpaMyBaHHs 3aC00iB aBTOMAaTH3AIlI1;

- TIOSCHIOBATH Ta OMHCYBATH IMPUHIIUIIN TO0Y0BH O0YMCIIOBAILHUX ITIJICUCTEM 1
MOJTYJIiB, 10 BAKOPHCTOBYIOTHCS TIPH BUPIIICHHI BUMIPIOBAIBHUX 33/1a4;

- crBoptoBatn SCADA-cuctemu, siki IpU3HAYEH] ISl OTPUMAaHHSI, ONPAIIOBAHHS
Ta BimoOpaxkeHHs iH(opMarlii B peanbHOMY Haci;

- BukopucrtoByBaTu cepBic OwenCloud B 3amauax aBromarm3amii IUIsl CHCTEM|

KEepyBaHHs.
Ak MoxHa OTpuMaBLIM 3HAHHS 3 PO3POOKHU Ta NpOrpaMyBaHHs CUCTEM KepyBaHHs Ha
KOpPHUCTYBaTHUCA 6a3i cyyacHUX NporpaMoOBaHUX KOHTpPOJIEpiB MOHa peasi3oByBaTH 3ajaui
HAOyTUMHU 3HAHHSMM i CTBOPEHHA CKJAQJHUX CUCTEeM KepyBaHHA pIi3HUMU TeXHOJIOTIYHUMU
yMiHHAM#? 06EKTAaMU Ha BUPOOHHUITBAX ab0 CTBOPEHHS CHUCTEM THIY «PO3YMHHUU

OyAMHOK» /11 NOTpeb rocnoZapcTna JAMHU. TakoK OTPHMaBLIMA 3HAHHSA
nporpaMyBaHHf Ppi3HUX 3acob6iB aBTOMaTu3alil MOXKHa 3/ilCHIOBATH
MOJiepHi3alilo BXKe iCHYIUHUX CUCTEeM KEpPyBaHHS, W0 3JINCHIOETHCA JOCUTh
4acTO Ha MNpaKTULi JJjs 3a6e3MeyeHHs MOHITOPUHTY TeXHOJIOTIYHUX
npoleciB Ha BUPOOGHULUTBI i3 BUKOPUCTAHHSIM Cy4YyacHOI BUMIiprOBaJIbHOI
TeXHIKH, 1Ka MO<e OHOBJIIOBATUCH

IndpopmaninHe Po6oua nporpama HaB4Ya/IbHOI Aucuumiainu (Cunadyc)
3a0e3ne4YeHHs

JUACIUILIIHUA

Buj cemecTpoBoro 3aJstik

KOHTPOJII0
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CTpPYKTYpHO aJITOPUTMIiYHiI METOAU NiABULLEHHA TOYHOCTI

Kadeppa, saka
3a0e3nevyy€ BUK/IaJaHHA

[udbopMaliHHO-BUMipHOBAJIbLHUX TEXHOJIOTIN

PiBeHBb BUIIIOi OCBIiTH

Jlpyruii (MaricTepcbKui)

Kypc, cemectp

1 Kypc, BecHAHUM (2) ceMecTp

06cAr AMCHMILIIHY Ta
po31noAij roauH
ayAMTOPHOI Ta
CaMOCTiMHOI po60TH

5 kpepuTtiB EKTC (150 roaun), 60 roguH ayAUTOPHOI po60TH,
90 rogvH caMOCTiHHOI po60TH

MDBaBHKHaAaHHH

YkpalHcbKa

BHMOH&AOHOanKy
BHUBYE€HHA

JlucuuniaiHa BiJTHOCUTbCS [0 BHUOIPKOBUX KOMIIOHEHTIB LIUKJIY
npodeciiHol MiAroTOBKKW OCBITHbOI NpOrpaMu MiirOTOBKU MaricTpiB..
JlJiI1 OCBOEHHSI AMCLUMIUIIHU 37400yBay MOBUHEH MaTH KOMIIETEHII],
OTpPHUMaHi B pe3yJbTaTi OCBOEHHSA TAaKUX AUCLHUILIIH AK:
«MogenoBaHHA Ta ONTUMi3anid iHdopMaliiHO-BUMipOBaJbHUX
cucrteM», «CucTeMH 1 MeTOAM KOHTPOJIKO SKOCTI Ta TeXHi4HOI
JliarHOCTUKU», «[IpOEKTYBaHHSI KOMII' I0OTepPHU30BaHUX iHdopMaliiiHO-
BUMIpPIOBaJIbHUX CUCTeM», «]HTeJIeKTyaJIbHi I MporpaMHi MeTOAU Ta
QJITOPUTMHU NiJIBULIEHHS TOYHOCTI 3aC00iB BUMipIOBa/JIbHOI TEXHIKN»,
«KoMn'roTepHe Moje/siioBaHHSI B iHpoOpMalilHO-BUMIipIOBaJIbHIN
TeXHiLi», «MeTpoJioriuHe 3abe3MneyeHHs iHpopmauiiHo-
BUMIipHOBaJIbHUX CUCTEMDY.

Illo 6yae BUBYaTHCA?

HaBuanbHa JgucuyuniiHa 6a3yeTbcsi Ha TOMYy, UI0 PpPiBHAHHA
IepeTBOPEHHA He BiJOMOr0 3HA4Ye€HHd BHMIpPIOBAHOI BeJWYHMHU
BKJIIOYA€E B cebe KpiM Hei iHIII He BifgoMi, Taki K HeiHpOpMaTHUBHI
napaMeTpyd BXiJJHUX CUTHaJiB, MOXHMOKMU KaHaJIiB NepeTBOPEHHS],
NOXHWOKHU BiJ| 30BHIIIHIX BIJIUBIB. MeTO0M KypCy € OCBOEHHSI METO/IiB
i 3acobiB MiABHILEHHS TOYHOCTIi Ha OCHOBiI BU3HAUYEHHSl peayibHOI
XapaKTEPUCTUKU BUMIpPIOBAJIbHOTO KaHaJy i po3B’si3aHHSI CHUCTEMH
pPiBHAAHBb BiJHOCHO 3HaYeHHH BUMIpPIOBAHOI BEJUYUHU BUKIKOUYEHHH i
3MeHIleHHsI MOoXHW60K. B pe3ysabTaTi BHUBYEHHSI KypCy CTYAEHT
IIOBUHEH OCBOITU MeTOJU MiJABMILEHHA TOYHOCTI BUMIipIHOBaJbHUX
MIPUCTPOIB i CUCTEM.

Yomy ne nikapo/Tpebda
BUBYaATHU?

B mpoueci ekcnyaTanil MeTpoJIOTi4HI XapaKTEepUCTUKHU | MapaMeTpHU
iHpopMaLiliHO-BUMipIOBa/IbHUX CUCTEM 3a3HAKTb CyTTEBUX 3MiH. Li
3MiHM TNPHU3BOJAATH [0 30i/blIeHHS TMOXWUOOK BUMIipHOBaHHS Ta
NOTipuIeHHA AKOCTI NPOAYKIil.

3HaHHA OCHOBHUX METO/IiB OLliHIOBAHHS MeTPOJIOTIYHUX
XapaKTepUCTUK Ta MiJBULLEHHA TOYHOCTI BUMIPIOBAJIbHUX IPUCTPOIB
3abe3neuye 3MeHIIEHHS BUTpaT Ha eKCIJIyaTalilo MNpuIajis,

MiBULEHHA AKOCTI MPOAYKIil.

Yomy MoxKHaA
HaBYMTHCA?

B pe3ysibTaTi BUBYEHHA KypCy CTYAEHT I[OBMHEH OCBOITU MeTOJU
MiIBUIleHHA TOYHOCTI BUMipIOBaJIbHUX NMPUCTPOIB i CUCTEM, METOAU
BU3HAUEHHS1  METPOJIOTIYHMX  XapaKTepUCTUK  iHPopMaliiHo-
BUMIpIOBaJIbHUX CUCTEM Ta peasi3oByBaTH aJTOPUTMHU MiJBULEHHSA
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TOYHOCTI BUMIpIOBaHb, BU3HAYATHU ONTUMAJIbHI aJITOPUTMU KOpeKIiii
MOXUOOK.

AK MoxKHa
KOpPHUCTYBaTHCA
HAaGyTUMH 3HAHHAMM i
YyMiHHAMM?

3paTHiCTP o6OMpaTH Ta 3aCTOCOBYBAaTH MpPUJAATHI MaTeMaTHU4YHI
METO/IM, KOMI'IOTepHI TeXHOoJIorii, a TakoX MmiaAXoAd [0
CTaHJapTH3alil Ta cepTUdikalil A8 BUpilleHHs 3aBJaHb B cdepi
MeTpoJiorii Ta iHpopMaliiHO-BUMipIOBa/IbHOI TEXHIKH

3/laTHICTb 3aCTOCOBYBATH CUCTEMHUU MiAXiA 0 BUPilleHHS HAYKOBO-
TeXHIYHUX 3aBJlaHb MeTpoJiorii Ta iHpopmaliliHO-BUMipHOBaJbHOI
TeXHIKHU.

3/1aTHICTb CTBOpPIOBATHU Cy4yacHi iHdopMaliliHO-BUMipIOBa/IbHI Ta
0064MCII0BAJIbHI CHCTEMH.

3[aTHICTE aHaJi3yBaTH Ta [AOC/HIPKYBaTH CTPYKTYpPH, TEeXHIYHI Ta
METpPOJIOTIYHI XapaKTepUCTUKU IiHTesekTyasbHUX 3BT, cucrem
po3ni3HaBaHHA 00pasiB, MiKPOKOMII'IOTEPHUX BUMipHOBaJbHUX
CUCTEeM, CUCTEM MOHITOPUHIY Ta NPOrHO3YBaHHSA 3a PO3POOJIEHOIO

CaMOCTilHO 260 CTaHJAPTHOIO METOIUKOIO

Indpopmaninne
3a0e3neYeHHA
JUCIUILIIHA

Po6oya nporpaMa HaB4YaJIbHOI AUCHUIIiHU (CUabyc), HAaBYaJIbHUHN
MOCIOHUK (eJIeKTPOHHE BU/IaHHS)

Buj cemecTpoBoro
KOHTPOJIIO

3aJtik
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ApxiTeKTypa i KOMIIOHEHTH iHTeJ/IeKTya/IbHUX BUMipIOBaJIbHUX CUCTEM

Kadeapa, saka IHdopMaliHO-BUMipIOBaJbHUX TEXHOJIOTIN

3a0e3ne4ye BUK/IaJaHHA

PiBeHBb BUII0i OCBITH Jpyruii (MarictepcbKum)

Kypc, cemectp 1 Kypc, BeCHsIHUM (2) cemecTp

O6cAr AUCHUIIIHY TA 5 kpepuTtiB EKTC (150 roaun), 60 roguH ayAUTOPHOI po6OTH,
pO3NO0AiJ roAUH 90 roAuH caMOCTiHOI po60TH

ayAUTOPHOI Ta
CaMOCTiMHOI pO6OTH

MoBa BUK/IaJaHHA YKpaiHcbka
BuMoru 0 no4aTky JucuuniaiHa BiJHOCUTbCA J0 BHUOIPKOBHX KOMIIOHEHTIB LIMKJY
BHBYE€HHA npodeciiiHOi NirOTOBKM OCBITHBOI NpOrpaMu MirOTOBKU MaricTpis.

/lI1 OCBOEHHS AMCLMIIIHU 3[400yBady MOBHHEH MaTH KOMIETEeHILii,
OTPUMaHI B pe3yJIbTaTi OCBOEHHA TAKUX JUCLUILIIH fK:
«MogenoBaHHAA Ta oONTUMi3ania iH$opMaliliHO-BUMipIOBaJIbHUX
cucteM», «CucTeMHU 1 MeTOLU KOHTPOJIIO HKOCTI Ta TeXHIYHOI
ZiarHOCTUKUY», «[IpO€EKTyBaHHS KOMII'IOTepU30BaHUX iHopMaLiiiHO-
BHMIPIOBaJIbHUX CUCTeM», «|HTesleKTyaJibHI i NporpaMHi MeToAd Ta
QJITOPUTMU MiZIBULLIEHHSI TOYHOCTI 3aC06iB BUMipIHOBa/IbHOI TEXHIKU»,
«KoMr'roTepHe MojesioBaHHSI B iHpoOpMalilHO-BUMIipIOBaJIbHIN

TeXHiLi», «MeTpoJsioriyne 3abe3MneyeHHs iHpopmaniiiHo-
BUMIipIOBAJIbHUX CUCTEMY.

IIlo 6yae BUBYATHCA? OCHOBHI CTPYKTYpPH iHTEJIEKTYa/IbHUX CUCTEM.

[HTesieKTyabHI JaTYUKH.

MeToau Ta 3aco6u peasizanii iHTeseKTyaJlbHUX CUCTEM Ha 6asi
MIKpOKOHTPOJIEDIB.

MeToay ompalnoBaHHs Ta BidyaJsizanii BUMiproBa/bHOI iHPopMaliii,
30KpeMa pexekKlisfi (nmpupaylieHHs1) 1 cesekyia (BUAiseHHA) 3a
33/laHOK0 O03HAKOI OJHOTO0 3 [eKIJIbKOX CUCHasliB, COPTYBaHHA
cUrHaJjiB 3a iHQopMaliliHOI 03HAKOM0, MO/l MHOKHHU CHUTHAJIiB HA
MigK/IacH,

ajipecHa ifeHTudikalis ogHOro 3 KaHaJIB Nepeiayi, Ha SKUU BIJIMBAE

CUTHaJ i3 3a/jaHot0 iHpOopMalliiHO0 03HAKOIO Ta iH.

Yomy ne nikapo/Tpebda [Ipy cTBOpeHHi BUMIpIOBAJbHUX CUCTEM PO3POOHUKH MOBUHHI
BUBYaTH? BpPaxOBYBaTH BCi MOXJIWBI chTyauil, AKi MOXyTb BUHUKHYTH IiJ 4ac
po6oTn 3 mnpuiaagoM. /Jly)ke BaKKO ~IepefbauydTH  peakiito
BUMIpIOBaJIbHOI CUCTEMM Ha BCi BUNAJKW B3a€EMOJIl JIIOJUHU 3
IpUJaZOM Y BUpilleHHI KOHKpeTHOlI BUMiproBasbHOI 3ajaui. lle
BUpILIYETBCA  3a  JONOMOIOK  CTBOPEHHd  iHTeJIeKTyaJIbHUX
BUMIipIOBaJIbHUX CUCTEM, 1110 JJ03BOJIUTh CKOPOTUTH YacC Ha pO3pOOKY,
a oTXe 1 Yac Ha ajanTalilo Ta B3a€EMOZII0 3 BUMIpIOBaJIbHOIO
CUCTEMOI.
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Yomy MoKHaA Pe3ysibTaTy HaBYaHHA: BMiHHSA 3aCTOCOBYBAaTH CUCTEMHUH MiAXiJ [0

HaBYUTHCA? BUPIlIEHHA IH)XeHEepHUX 3a/la4 IPOEKTYBAaHHA iHTeJIeKTyaJIbHUX
CHCTeM Ha 6a3i MikpokoHTpoJiepiB ciMmericTBa STM32, PIC, Arduino
TOI0, PO3P06JIATH Bi/INMOBIHI NpOrpaMHi KOMIOHEHTH

AK MO>XHa HaBHukuM BUKOpHCTaHHS iHQOpMaliiHUX | KOMYHIiKal[inHHUX

KOPUCTYBaTHUCA TEeXHOJIOTII.

HAO0yTUMHU 3HAHHSMM i
YMiHHAMU?

34aTHICTB 10 NOLIYKY, 00p06JIeHHS Ta aHa/i3y iHpopMaLii 3 pi3HUX
Joxeped.

3[aTHICTD OLiHIOBATH Ta 3abe3ne4yyBaTH AKICTb BUKOHYBaHHUX POOIT.
3[aTHICTb NPOEKTYBATH iHTeJIeKTYabHi 3aC00M BUMipIOBaIbHOL
TeXHIKM Ta iIHTeJIeKTyaJibHI KoMnoHeHTH 3BT, cucteMu MOHITOPUHTY
Ta NIPOTHO3YBaHHA.

3aTHICTb [0 TMPOEKTyBaHHA Ta MPAKTUYHOTO BUKOPUCTAHHA
MIKpOKOMI'IOTEPHUX cUCTeM B  iH$oOpMaLilHO-BUMipIOBaJbHIN
TEeXHIiI|.

3/1aTHICTb CKJIaJlaTH TeXHi4YHi 3aBlaHHS HA PO3p0o6KY iHPpopMaLinHUX
1 BUMIpIOBaJIbHUX CHCTEM, Ha IPOEKTYBaHHA 1 BUIOTOBJIEHHA IX
NPUCTPOIB Ta BY3JiB, BUOUpPATU HeOobOXi/lHe 06JlaHAHHSA i TexHiuHe
yCTaTKyBaHHS TOTYBaTH HEOOXiJHi OrJIsAM, ONWCH NPUHLMIIIB Aii,
MeTO/|iB BHMIpIOBaHHs, NPOBOAUTH BUOIp TeXHIYHUX DpilleHb 3
HeOoOXiJHUM OOIPYHTYBaHHSM.

[IlpakTU4YHI HaBUYKM pO3B’A3yBaHHA CKJQJHUX 33aJad i npobseM
MeTpoJiorii, iHpopMaliiiHO-BUMipIOBa/IbHOI TEXHIKH, CTaHJapTHU3alil
[P OLIiHIOBAaHHI AKOCTI NPOAYKIIil.

3[aTHICTb BUKOPHUCTOBYBAaTH iHXXeHEepHe MMUCJIEHHS [AJs pobOTH B
CKJIQJHUX YMOBax TeXHIYHOI HEeBHU3HA4YeHOCTI 1 HeLOCTAaTHOCTI
inbopmMariii.

3[aTHICTb BUKOPUCTAaHHA NpodeciiHUX 3HaHb /JJid CTBOPEHHS
KOHLeNTyaJIbHUX MoOJeJied, CUCTeEM 1 TMpoLeciB; 3aCTOCYBaHHHA
IHHOBALIMHMX METO/IB JIJIf BUPIilIEHHS TOCTaBJIeHUX 3a/4a4.
34aTHICTD  3aCTOCOBYBAaTHM  Cy4yacHy eJleMeHTHy 6a3sy  Ipu

NpOeKTyBaHHi inTenektyanbHux 3BT, MiKpOKOMIT'FOTEPHHUX
BUMIipHOBaJIbHUX CUCTEM.

Indpopmaninne
3a6e3ne4YeHHA
JUACIUILIIIHA

Po6oya nporpamMa HaBYa/bHOI fucuuiiHK (Cuiabyc), HaBYaJIbHUN
MOCIOHUK (eJIeKTPOHHE BU/IaHHS)

Buj cemecTpoBOro
KOHTPOJIIO

Ex3ameH
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IHpopManiHi TexHoJI0Tii aHa/1i3y BUMipIOBaJIbHUX JAaHHUX

Kadepapa, aka
3a0e3nevye
BUKJIAJAAHHS

[ndbopmMalliiHo-BUMIipIOBaAJILHUX TEXHOJIOTIN

PiBeHb BUIIIOi OCBIiTH

Jlpyruii (MaricTepcbKuii)

Kypc, cemecTp

1 Kypc, BECHSIHUU CeMeCTp

06cAar AMCHMILIIHMA Ta
po31noAij roauH

5 kpenutiB EKTC (150 rogun) 60 roauH ayauTopHoi po6oTu (30
roauH Jekiiii, 30 roauH npakTukymiB) Ta 90 rovH caMmocTiiHOi

ayauTOpHOI Ta po6OTH
CaMOCTIiNHO]

po6oTH

MoBa BUKJIaJaHHA YkpaiHcbKa

Bumoru 0 moyaTky
BHBYEHHA

OcBiTHI! KOMIIOHEHT 6a3y€EThCSA HA HABUYKAX, OTPUMAHUX CTyAeHTaMHU
IIpY BUBYEHHI TaKUX JUCLHUIIIH 9K: «BUlla MaTeMaTHKa»,
«064uc/OBa/bHA TEXHIKa Ta NporpaMyBaHHs», «Pizuka», «OCHOBU
MeTpoJIorii» Tolo.

IIlo Gyae BUBYATHUCS

MeToy MOHITOPHUHIY €KOJIOTIYHOI'0 CTaHY HAaBKOJIMIIHBOI'O CepeZj0BULIA,
3aco6u KOHTPOJIIO BUKU/IiB LIKiAJIMBUX PEYOBHUH B Pi3HOMAaHITHUX raly3sx
npomucaoBocTi. [IpoBefieHHs1 BUMIpiB 6araTOKOMINOHEHTHUX PEYOBUH.

O6pobka pe3ysbTaTiB BHUMipIOBaHHA. AHajli3 CKJI3JJOBUX MOXUOOK
pe3yJ/ibTaTiB BUMIPDIOBAaHHA Ta OLIHIOBAaHHA TOYHOCTI OTpPUMAaHUX
pe3yJbTaTiB.
Yomy e 3acToCcyBaHHSl aJropUTMiB OOpPOOKM OTpPUMaHUX JaHUX [OKpaLlye
nikaBo,/Tpe6a TOHICTb Ta WBHAKICTD X aHaiy. AHaJIlByIO'.-II/I BeJIMKi AaHi, OTPHMAHHX 3
BUBYATH BUMIpIOBaJIbHUX CHUCTEM, GOPMYIOTbCA aHa/JiTUYHI BMiHHA NpaLloBaTH 3
BEJIMKHUM 06csiroM iHdopmauii.
Yomy MOxKHaA Po3po6aTH aBTOMaTHU30BaHy iHQOpMalLliliHy CUCTeMa MOHITOPUHTY.
HaBYMTHCS Po3pobsiaTu 1 BAOCKOHaAMOBATH MpUIaZMd BUMIPIOBaHHSA CKJaAy
(pe3yabTaTu cepejopuina.
YI0CKOHaJIIOBATH | pO3BMBATH METOAM i 32C0O6U KOHTPOJIIO MapaMeTpiB
HaBYaHHA) A p A p p p
cepeZi0OBUILA.
3acTtocoByBaTH Cy4acHi MeToAM 1 3acobu MNPOEKTYBaHHS Ta
MO/JeJII0BaHHS.
BukopuCcTOBYBaTH Cy4yacHi MeToAu i 3acobu aHaslizy A BUpillleHH:A
JOCJTiAHALBKYX | IPaKTUYHUX 3aBJaHb.
AK MOKHa 3paTHiCTE pO3pO6GJSATH aBTOMATU30BaHy iHdopManiiiHy cucrema
KOPUCTYBaTHUCA MOHITOPHHTY.
HAaGyTUMH 3HAHHSAMM i 34aTHICTL po3pobJATH | BJOCKOHA/IOBAaTU NpUJIaLU KOHTPOJIIO
yMIiHHAMH I'IapaM'GTplB cepeZioBUILA. ' .
. 3paTHICTH 3aCTOCOBYBATH CydacHi MeToAM i 3ac06W MpPOEKTyBaHHS Ta
(KOMIIETEHTHOCTI)

MO/JIe/II0BaHHS.
3/aTHICTL BUKOPUCTOBYBAaTH Cy4YacHi MeToAu i 3acobu aHasi3y AJs

BUDpILIEHHA JOCAIJHULIBKUX | MPAKTUYHUX 3aBJaHb.
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3/aTHICTL OpraHi3oByBaTU Ta 3/iliCHIOBAaTH J1abopaTOpHi Ta MOJibOBI
JOCJIipKeHHs1 O6’€KTIB YW CKJIaJ0BUX HAaBKOJIMLUIHbOTO NPUPOJHOI0
cepeZioBHIla Y aZleKBaTHUM Ta 6e3MneyHUH crocib.

37aTHICTb 00HMpPaTH METOAM Ta iHCTpYMeHTaJIbHi 3aC00M /11 BUpPIillleHHSA
OpPaKTUYHUX MpobseM y cdepi exoJsorii, NPUPOJOKOPUCTYBAHHA Ta
O0XOPOHU HAaBKOJIMIIHBOTO CepeloBUIIA.

Indopmaniine Cusiabyc, HaBYaJbHO-MeTOJMYHI MaTepiasii (KOHCIEKT  JeKLiH,
3a6e3MedYeHHd MeTOAHMYHI BKa3iBKH 10 BAKOHAHHA IPAaKTUYHHUX POOIT).

CemecTpoBUH 3auik

KOHTPOJIb
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* [IporpamMmyBaHHS KOMIT'IOTEPU30BAaHUX CUCTEM BUMipIOBa/IbHOT'O KOHTPOJIIO

Kadeapa, saka
3a0e3nevyy€e BUK/IaJaHHA

[ndbopmMalliiHo-BUMIipIOBaAJILHUX TEXHOJIOTIN

PiBeHb BUIIIOi OCBIiTH

Jlpyruii (MaricTepcbKuii)

Kypc, cemectp

1 Kypc, BecHAHUM (2) ceMecTp

06cAr AMCHMILIIHY Ta
po31noAij roauH
AyAMTOPHOI Ta
CaMOCTiMHOI pO6OTH

4 xpeputiB EKTC (120 roaun), 60 roauH ayAUTOPHOI po6OTH,
60 roguH caMOCTiHOI po60TH

Moga BHUKJ/IAJAHHA

YkpalHcbKa

Bumoru A0 IIOYATKY
BUBYE€HHA

JlucuuniiiHa BiAHOCUTBCA [0 BHUOIPKOBUX KOMIIOHEHTIB IUKJIY
npodeciiiHOI NiIFTOTOBKM OCBITHBLOI MPOrpaMH MiATOTOBKUA MaricTpiB.
/Il OCBOEHHS AWCLUMILIIHU 3[,00yBady NMOBUHEH MaTH KOMIIETeHIi,
OTPUMaHI B pe3yJIbTaTi OCBOEHHA TAKUX JAUCLUIUIIH 4K:
«MogenoBaHHA Ta oONTUMi3ania iHGopMaLiliHO-BUMipIOBaIbHUX
cucrteM», «CucTeMU 1 MeTOAU KOHTPOJIO SKOCTI Ta TeXHiYHOI
JliarHOCTUKU», «[IpO€EKTYyBaHHS KOMI'IOTepU30BaHUX iHPopMaliliHO-
BUMIpIOBaJIbHUX CUCTEM», «IHTeJIeKTyaJbHi I MporpaMHi MeTOAMU Ta
QJITOPUTMU MiZIBULLIEHHSI TOYHOCTI 3aC00iB BUMipIOBa/IbHOI TEXHIKK»,
«KoMn'roTepHe MogesitoBaHHA B iHdopMaliiHO-BUMipIHOBaJ/IbHIN

TeXHiLi», «MeTpouJioriyne 3abe3neyeHHs iHpopmanifiHo-
BUMIpIOBaJIbHUX CUCTEMY.

Illo 6yae BUBYaTHCA?

Komrn'toTepr3oBaHi cuCTeMHM BUMIpIOBAJbHOTO KOHTpPOJIIO, 110
CbOTO/IHI LIMPOKO PO3NOBCIO/KEHI B Hall 4yac. BUBYeHHA NpPUHLUIIB
no6y/loBM Ta apXiTeKTypd HAWMOLIMPEHIIIUX CIMEWCTB Cy4YacHUX|
KOHTpOJIEPIB Ta Ha/0aHHSA OCHOB MNpOrpaMyBaHHS IHUX HIPUCTPOIB
MOBaMM  BHCOKOro  piBHA [y 1nobyzoBu  iHpopMaliiHO-
BUMiprOBa/ibHUX cucTeM. OCHOBOMOJIOXKHI NMPUHUMIK iHPOpMaLilHUX
TEXHOJIOTiH, ajaropuTMisanii (TOGTO NMOCTAaHOBKM Ta HPOEKTYBaHHSA
3ajlayi [ mojasibuioi peasizanii i Ha MOBI mporpaMmyBaHHs) Ta
OTPUMAlOTh I[10YAaTKOBI HAaBUYKHA IPOMHUCJIOBOrO IpPOrpaMyBaHHA.
[IporpamMHui 3aco6u pob6OTH 3 CTPYKTYPHUMH, QYHKIiOHAJIbHUMHU Ta
iHpopmauiiHUMU MaTeMaTUYHUMU MOJeJIIMH. [Iporpamu
CXEMOTEXHIYHOI'0 MOJ|eJII0BaHHA AJI AO0CHiAKeHHsA QYHKLiOHAJTbHUX|
By3siB IBC. Ilporpamui 3aco6u iHdopmauiiinux wmogeneir IBC.
[IporpamHi 3aco6u KoHCTpYKTOpChbKOro opopmiieHHs IBC.

Yomy e nikaBo/Tpeba
BUBYaATHU?

B TemepimiHi Yac UIMPOKUKA PO3BUTOK OTPUMaJd CHUCTEMH
BUMIpIOBa/JIbHOTO KOHTPOJIIO. IX 3acTOCYyBaHHS [03BOJIA€ 6e3 ydacTi
JIIOAUHU KOHTPOJIIOBAaTH abo MiATPUMyBaTH MOCTIHHUM abo
3MIHIOBaTH 32 BU3HAYEHOW 3aJIeXHICTIO pi3HI BUMIipHOBaHi
napaMeTpyd. 3HaHHS NPUHLUIIB TMOOYJOBM TaKUX CUCTEM Ha
IPOrpaMOBaHUX KOHTpoOJiepaX Ta IX IMpaKTU4YHe 3aCTOCyBaHHHA
Jl03BOJISIIOTh: BUKOHYBAaTH oOlepaliii, 1[0 He MOXYTb OyTHU 3JilCHEeHI
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JIIOZIMHOIO y 3B’AA3KY 3 HEOOXIIHICTIO epepo6/IeHHS 3HAaYHOI KiJIbKOCTI
iHpopMalii B oO6MexxeHHMM Yac; 3ab0e3NneYruTH HeOoOXiJHy SAKIiCTb Ta
TOYHICTb BUMIPIOBAJLHOTO KOHTPOJIIO; 3BIJIBHUTHU JIIOAWHY BiJ
pOBeJileHHd JIabOPaTOPHUX JOCTi»KEHb 3 NTp06aMHU pi3HUX 3pa3KiB.

Yomy MOKHA
HaBYHUTHUCA?

HaBuyuTHCca po3po6/IATH CTPYKTYpPHI CXeMH KOMII'IOTePU30BaHUX
CUCTEeM BUMIPIOBAJILHOTO KOHTpoJsr. OnaHyem  cepefoBUlla
po3po6KM Ta MOBM NpOrpaMyBaHHSI Cy4aCHUX IPOMHCJIOBUX
KOHTpoJiepiB. OTpMMael 3HaHHA i3 CTBOPEHHS KOMII'IOTEPHU30BAHUX
CHUCTeM BUMIipIOBaJIbHOI'O KOHTPOJIIO Ta M0 IX 3aCTOCYBAHHIO. 3MOXell
CaMOCTilHO  po3po6JATH Ta  CTBOpPIOBAaTU  pi3Hi  cUCTeMH
BUMIipIOBaJIbHOI'0 KOHTPOJIIO.

AK MOXXHa
KOpPHUCTYBaTHCA
HaOyTHMMHU 3HAHHAMM i
YMiHHAMM?

Ha ocHOBi 3HaHHfI OCHOBHHUX MPUHLMUINIB NOOYJOBUM MOXHa
po3po6sATH CTPYKTYpY KOMI'I0TEPHU30BaHUX CUCTEM
BUMIpPIOBAJIbBHOTO  KOHTpPOJIIO, OOHMpaTH THUI NIPOrpaMOBaHOro
KOHTpoJiepa /JJil 3acTOCyBaHHSI B CHUCTeMi Ta BMITH HOro
nporpaMyBaTH,  BiAJlarof)kyBaTd  INporpaMd Ta  NPOBOAUTH
MO/ieJIlDBaHHSA POOOTH CUCTEMH.

Inpopmaninne Po6oya nporpamMa HaBYa/IbHOI AucuuILIiHU (CHU1abyc), KOHCHEKT
3a0e3ne4YeHHA JIEKIiH

JUCIUILIIHA

Buj cemecTpoBoro 3aJstik

KOHTPOJII0
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Teopis Ta NpaKTHKA eKCIEpUMEHTAJIbHUX A0CIAIAKEHb

Kadegpa, axka IHpopMaliliHO-BUMipOBaJbHUX TEXHOJOTIN

3a0e3nevyy€ BUK/IaJaHHA

PiBeHb BUIIL0] OCBIiTH Jlpyruii (MaricTepcbKui)

Kypc, cemectp 1 Kypc, BecHAHUM (2) ceMecTp

06cAr JUCHUIUTIHM TA 4 xpenuTtiB EKTC (120 rogun), 60 roguH ayAUTOPHOI pOOOTH,
po31noAij roauH 60 rouH caMOCTilHOI pO60OTH

ayAMTOPHOI Ta
CaMOCTiMHOI po60TH

MoBa BUK/IaJaHHA YkpaiHcbka
BuMoru 0 no4aTky JucuuniaiHa BiJHOCUTbCA A0 BHUOIPKOBHX KOMIIOHEHTIB LIMKJY
BUBYEHHSA npodeciiHol MiroToBKMA OCBITHBOI MpOrpaMH MiZir0TOBKKA MaricTpis..

JlJi1 OCBOEHHSI AMCUMIUIIHK 3[400yBay MOBHHEH MaTU KOMIETEHIi],
OTPHUMaHI B pe3yJIbTaTi 0CBOEHHA TaKUX JUCLUILIIH AK:

«MogenoBaHHA Ta ONTUMi3anid iHdopMaliiHO-BUMipOBaJbHUX
cucteM», «CucTeMH 1 MeTOAU KOHTPOJIKO SKOCTI Ta TeXHI4HOI
JliarHOCTUKU», «[IpOEKTYBaHHSI KOMII' I0OTepPHU30BaHUX iHdopMaliiiHO-
BUMIpPIOBaJIbHUX CUCTeM», «]HTeJIeKTyaJIbHi I MporpaMHi MeTOAU Ta
QJITOPUTMHU NiJIBULIEHHS TOYHOCTI 3aC00iB BUMipIOBa/JIbHOI TEXHIKN»,
«KoMn'roTepHe Moje/siioBaHHSI B iHpoOpMalilHO-BUMIipIOBaJIbHIN

TeXHiLi», «MeTpoJioriuyne 3abe3neyeHHs iHpopmaliiiHo-
BUMIipPIOBAJIbHUX CUCTEMN.
Illo 6yae BUBYATHCA? [IpuHIMNY opraHi3alii eKcriepuMeHTaJbHUX 10C/i/[P)KEHb, METOAU

CTaTUCTUYHOTIO 06pPO06JIEHHS OTPUMAHUX JJaHUX, KpPUTePil NpUHHATTA
pileHHs 3a pe3y/JbTaTaMU IPOBeJIeHUX J0CIiPKeHb

Yomy ne nikapo/Tpebda JlocnipkeHHd  TEeXHOJIOTIYHUX  IMpoLeciB B PI3HUX  raaysdax
BMBYaTH? IPOMMCJIOBOCTI, TEXHIYHUX, €eKOJIOTIYHHUX, COLiaJIbHUX Ta IHIIKX
CHUCTEM € BaXJIMBOI 3a/layelo, AKa IIMPOKO 3aCTOCOBYETHCA OCTAHHIM
4YacoM /JJ19 aHaJ1i3y Ta NPOrHo3yBaHHA MOBEIHKU NPOLECIB Ta CUCTEM.
3HaHHA TEeOpPeTUYHUX OCHOB IIPOBEAEHHA eKCIepUuMeHTaJbHUX
JIOCJi/I>KeHb Ta NMPAKTUYHUX MeTO/IB iX peasizalil Jae MOXKJIWUBICTb
MalbyTHIM ¢axiBIsgM MNPOBOAUTH TaKi  JOCHIPKEHHA Ta OyTH
3aTpebyBaHUM y 6araTbox chepax AisgJbHOCTI.

Yomy MOKHaA JucyumniiiHa fae po3yMiHHA (yHAAMeHTaJbHUX OCHOB, TEPMiHIB Ta
HaBYMUTHCA? NOHATbL B Traay3i TexHoJsiorii opranisayii Ta NOpoBeAeHHHA
eKCIepUMeHTaJIbHUX [JI0CJi/[P)KeHb, TEePBUHHOTO 06pobJieHHsA Ta
npejCTaBJeHHs OTPUMAaHUX JaHUX. OTpUMaHHA MaTeMaTHUYHOI
3aJIe)KHOCTi/Mo/ies1i, CTaTUCTUYHOI NepeBipKU OJHOPiIAHOCTI YyMOB
IIPOBEJIeHHA EeKCIepUMEeHTYy, IepeBipKy aJeKBaTHOCTI OTPHUMAHOI

MozeJIi.
Ak MoxHa 3/laTHICTb 3aCTOCOBYBAaTHM KOMIJIEKCHUM MiAXiJ /[0 BUPIlLIEHHS
KOPUCTYBaTHUCH eKCIepUMeHTaJTbHUX 3aBJlaHb 3 3aCTOCYBaHHSIM 3aco0biB
HaOyTUMHU 3HAHHSMM i iHpopMauiiiHO-BUMipIOBaJIbHOI TeXHiKH Ta NPUKJIAJHOIO
YMiHHAMU? MpOTrpaMHOro 3abe3nevyeHHs
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3[aTHICTD aHaJi3yBaTH Ta [AOC/IIPKYBaTH CTPYKTYpH, TeXHIYHI Ta
METpPOJIOTIYHI XapaKTepUCTUKU IHTesekTyasbHUXx 3BT, cucrem
po3mi3HaBaHHA 00pasiB, MIKpPOKOMII'IOTEPHHUX BHUMIipHOBaJIbHUX
CUCTeM, CUCTEM MOHITOPHUHIY Ta NPOTHO3YBaHHSA 3a PO3p006JIEHOIO
CaMOCTIiMHO ab0 CTaHJapPTHO METOAUKOIO.

3HaTH 1 pO3yMITH Cy4acHi MeTOLU HayKOBUX AOCJiIKeHb, OpraHisanii
Ta TIJIaHYBaHHS €KCIIEpUMEHTY, KOMIII0TepU30BaHUX MeTO/IB
JOCJIi/PDKEeHHA Ta ONpalloBaHHA pe3y/ibTaTiB BUMipIOBaHb.

BMiTH BUKOHYBaTH aHaJli3 iHXXeHepHUX NMPOAYKTIB, IPOLECIB 1 cUCTEM
3a BCTAHOBJIEHMMH KpUTePIiAMH, 0OOUpaATH i 3aCTOCOBYBATU HAUOIIbII
NpUAATHI aHaJNITU4YHI, pPO3PaxXyHKOBI Ta eKCllepUMEHTAJIbHI MeToAU
JUId  NpOBeAEHHA  JOC/Ai[pKeHb, IHTepnpeTyBaTH  pe3yJbTaTH

JOCJIIP)KEHb
Indopmaniine Po6oya nporpama HaB4YaJIbHOI AUCHUIIIHU (CU1abyC), KOHCIEKT
3a6e3ne4YeHHA JIEKLill Ta MeTOAMYHI BKa3iBKU (eJIeKTPOHHE BUJJaHHS )
JUCIUILIIIHUA
Bup cemecTpoBoro 3asik
KOHTPOJII0
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* OnTU4HI iHpopMaLinHO BUMipIOBa/IbHI CUCTEMH

Kadeapa, saka
3a6e3ne4y€ BUKJIaJaHHA

[ndbopmMalliiHo-BUMIipIOBaAJILHUX TEXHOJIOTIN

PiBeHb BUIIIOi OCBIiTH

Jlpyruii (MaricTepcbKuii)

Kypc, cemecTp

1 Kypc, BeCHsIHUM (2) cemecTp

06car AMCHUILIIHYA Ta
po3noAia roguH
ayAUTOPHOI Ta
CaMOCTiMHOI pO6OTH

4 xpeputiB EKTC (120 roaun), 60 roauH ayAUTOPHOI po6OTH,
60 roguH caMOCTiHOI po60TH

MoBa BUKJIaJaHHA

YKpaiHcbka

Bumoru g0 Mo4aTKy
BUBYE€HHA

OcCBiTHI/ KOMIIOHEHT 6a3Y€ETbCA HA HABUYKaX, OTPUMaHUX CTyJeHTaMU NIpU
BMBYEHHI TaKUX AUCIMILIIH K : «Buija maTeMaTuka», « OCHOBH
iHpopmanifiHUX TexHOJI0TiiY», «Pizuka», «OcHOBU MeTpoJiorii», «06pobka
CUTHaAJIiB Ta KOMII'IOTEPHUX TEXHOJIOTiM».

Illo 6yae BUB4YaTUCA?

OCHOBM ONTHKH, MOBHe BHYTpIlIHE BiAOUTTSA, iHTepdepeHIis, Audpakid,
noJispusanis cBiTsa, ¢as3oBi miactuHkH, edpektu Keppa Ta dapajes,
piBHAHHA MakcBesia. Marepiasiyd [OJs1 ONTUYHUX CUCTEM, KOMIIO3UTHI
CTPYKTYpH, ONTHYHI CXeMU CEHCOpIiB, BOJIOKOHHO-ONTHUYHI JaT4YMKH,
OPUHLUIK NOOYJOBU Ta MOJe/0BaHHA iH$opMaLiliHO-BUMipIOBaJbHUX
cucteMm (IBC). MeToau criekTpockomii, AocaikeHHs XiMiYHUX 1 6io10TiYHMX
MPOLIECiB Ha MOBEpPXHi CEHCOpIB, NpuioM i 06pobka onTUYHOI iH$OopMallii,
doToAeTeKTOPH, METPOJIOTIYHI XapaKTEpPUCTUKU ceHcopiB. YucesnbHe
MO/JeJII0BaHHS ONTUYHHUX cucTeM, iHpopmaLiliHi TexHosoril Ta mporpamHe
3ab6e3MeyeHHsl [JI1 CEHCOPHUX cucTeM. EKOJIOTiYHUHA MOHITOPHHT,
JIUCTaHLiliHe 30HJAYyBaHHs, CYNyTHUKOBI [laHi, KOHTpOJIb MapaMeTpiB
JOBKi/LIA, 3acTocyBaHHA ontuyHux [BC y BOAHUX Ta MNOBITPAHUX
cepeOBUIIAX.

Yomy ne nikapo/Tpebda
BUBYaATHU?

CyyacHUH pO3BHUTOK HAyKHW U TEXHIKM HEMOXJUBHHA 6e3 BHUCOKOTOYHOI
BUMIipIOBa/JibHOI TexHikH, a came - onTudyHux IBC. BoHu 3ab6e3mneuyioThb
Ha/3BUYallHO TOYHe, IIBHJKe Ta Oe3KOHTAaKTHE OTPUMaHHA JAaHHUX, LIO
pOOUTB iX HE3aMiHHUMHU y 6araTbox rajayssax. Jucuumniina o6’eJHy€e ONTHUKY,
€JIEKTPOHIKY, MaTeMaTUKy, IpOrpaMyBaHHs, MaTepia/l03HaBCTBO. PO3BUTOK
$OTOHIKM, Ja3epHUX TEeXHOJIOriM 1 HaHOMaTepiasiB CTBOpPIOE HOBI
MO>KJIMBOCTI /151 BLOCKOHAJIEHHSA CEHCOPIB i cucTeM KoHTpoJto. OntuyHi IBC
JlooMaraloTh BUMIipHOBaTH 3a0pyJHEeHHs MOBITPS W BOJAM, CTEXUTH 3a
CTaHOM [IOBKIJIJI, KOHTPOJIIOBAaTH AKIiCTh Xap4OBUX MPOAYKTIB, a TaKO0X
BUKOPDUCTOBYIOTbCSI Y BiHCbKOBill Ta KocMmiuHii TexHini. daxiBui, ki
pO3yMiIOTbC Ha ONTHYHUX CceHcopax, GoToHiNi Ta JAucTaHLiAHOMY
30H/IyBaHHI HEOOXiAHI /11 po6OTH B cydacHUX jiabopaTopinx, [T-koMnaHisx
i ctapranax. KpiM Toro, akTya/JbHICTb AMCLUMILIIHU 3pPOCTA€E y 3B'SI3KYy 3
noTpebolo YKpaiHUM Yy BJACHUX BUCOKOTEXHOJIOTIYHUX pilleHHAX [Js
MPOMHMCJIOBOCTI, €K0JIOTil Ta 060POHHU.

Yomy MoxKHaA
HaBYMTHCA?

3HaHHA cydyacHUX iHPOpMaLiiHUX TEXHOJIOTIH AJ151 BUpileHHs 3a4a4 B cdepi
iHpopMaliiHO-BUMipIOBa/JIbHOI TEXHIKH, NPUHLUUNU POOGOTH ONTHYHUX
iHpopMaliliHO-BUMipIOBa/bHUX CUCTEM, (Pi3MYHI OCHOBHU ONTHKH, 3aKOHU
inTepdepeHnuii, audpaxkuii, nossgpuszanii Ta oCHOBU MeTpoJorii ceHcopiB,
MaTepiaJi ©W TEXHOJIOTi, 10 3acCTOCOBYIOTbCA Yy CYy4YacHId ONTUYHIN
ceHcopulli Ta POTOHiI.
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YminHs1 BUKOpUCTOBYBaTU iHpopMaliiiHi TexHoJOrii NpU NPOEKTYBaHHI U
MoJleItoBaHHI onTudyHux IBC, BUKOPHUCTOBYBAaTH NporpaMHe 3abe3nedyeHHs
s 0o0poOKM Ta aHalidy [JaHWX, 3acToCcoByBaTH onTwu4Hi I[BC mus
JOCJIiPKEHb, BUMIpIOBaHb | MOHITOPUHTY JOBKIJLIA.

K MokHa HabGyTi 3HaHHA Ta BMiHHA MOXHa 3aCTOCOBYBAaTH JJis PO3pOO6JIEHHS,
KOpPHUCTYBaTHUCA Ha/IAalUTYBaHHA ¥ ONTHUMi3anil ONTUYHUX BHUMIPIOBAJIBHUX CUCTEM Y
HaﬁyTI/lMl/I 3HAHHAMMU i HAyKOBHUX, NPOMUCJOBUX, E€KOJIOTIYHUX 1 MeJUUHUX Trany3sx. 3a006yBay
yMiHHAMU? 3JJaTHUN aHa/i3yBaTH, MOJEII0BAaTH Ta BJAOCKOHA/NIOBATH CEHCOPHi

TeXHOJIOTil, BUKOPUCTOBYBAaTH CyyacHe IporpaMHe 3abe3NeyeHHs [Jisd
00po6GKM  eKcllepuMeHTa/JbHUX JaHuX. OTpUMaHi KOMIIETEHTHOCTI
Jl03BOJIIIOTH NpaloBaTy y cdepi onTUYHOro Npuaafo6yayBaHHs, GOTOHIKHY,
MeTpoJioril, eKOJIOriYHOTO MOHITOPUHIY Ta iHXeHepil AaHUX, a TaKOX
3aCTOCOBYBATH 3HAaHHS Y HAYKOBUX JOCJIKEHHSX | MaricTepcbkiil po6oTi

Indpopmaninne Po6ouya nporpaMa HaB4asibHOI AucnumaiHd (Cuiabyc), HaBYaJbHUHI
3a0e3neYeHHs NOCiIOHUK (eJIeKTpOHHE BHJAAHHSI), METOAWYHI BKa3iBKU i
JUCIUILIIHA CaMOCTilHOI po60TH

Bupa cemecTpoBoro 3asik

KOHTPOJII0
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CucTeMu po3ni3HaBaHHs 06pa3iB

Kadeapa, saka

3a0e3nevyy€e BUK/IaJaHHA

[ndbopmMalliiHo-BUMIipIOBaAJILHUX TEXHOJIOTIN

PiBeHBb BUIIIOi OCBIiTH

Jlpyruii (MarictepcbKui)

Kypc, cemecTp

1 Kypc, BeCHsIHUM (2) ceMecTp

06car AMCHUILIIHYA Ta
po31noAij roauH
ayAMTOPHOI Ta
CaMOCTiMHOI pO6OTH

4 xpenuTtiB EKTC (120 rogun), 60 roguH ayAUTOPHOI pOOOTH,
60 roguH caMOCTiHOI po60TH

Moga BHUKJ/IAJAHHA

YKkpalHcbKa

Bumoru g0 Mo4YaTKy
BUBYE€HHA

JlucuuniaiHa BiJTHOCUTbCS [0 BHOIPKOBUX KOMIIOHEHTIB LUKy
npodeciiiHOi NiFOTOBKK OCBITHBOI NpOrpaMu MirOTOBKU MaricTpis.
JlJ11 OCBOEHHSI AMCLUMIUIIHU 3[400yBay MOBUHEH MaTH KOMIIETEHIL],
OTpPHUMaHi B pe3yJbTaTi OCBOEHHHA TAaKUX AUCLHUILIIH AK:
«MogenoBaHHAA Ta ONTHUMi3anisa iHdopMaliliHO-BUMipOBaJIbHUX
cuctem», «ChCTeMH 1 MeTOAU KOHTPOJIIO SAKOCTI Ta TeXHIYHOI
JliarHOCTUKU», «[IpOEKTYBaHHS KOMII' I0OTepPHU30BaHUX iHdopMaliiiHO-
BUMIpPIOBaJIbHUX CUCTeM», «IHTeJIeKTyaJIbHi I mMporpaMHi MeTOAU Ta
QJITOPUTMU MiZIBULLIEHHSI TOYHOCTI 3aC00iB BUMipIHOBa/IbHOI TEXHIKU»,
«KoMn’'roTepHe MojesioBaHHSI B iHpoOpMalilHO-BUMIipIOBaJIbHIN

TeXHiLi», «MeTpoJsioriyne 3abe3neyeHHs iHpopmaniiHo-

BI/IMipI-OBaJIbHI/IX CHUCTEMM».

Illo 6yae BUBYaTHCA?

MeTo v BUii/IeHHS iCTOTHHUX 03HAK 06’€KTIB po3Mi3HaBaHHS
(cnpurHATTA 06pasy);
TexHosiorii  kjaacudikauii  o6’exkTiB  pi3HOI  mpupoAy;

MaTemMaTHyHi MeToaM MNMO6GYAOBU Mojesel KiaacupikaTopis;

TexHosiorii aBTOMaTHU30BaHOI O0OpPOOKM JJaHUX TEXHIYHUX
CUCTEM.

Yomy ne nikapo/Tpebda MeToau po3nisHaBaHHSA 00pasiB Ta TeEXHIUHI CUCTEMH, 1110 peasi3yoThb

BUBYaATH? 1[I METOJ U, IMPOKO BUKOPUCTOBYIOTHCA Ha NpaKTUL . Lle Hanpukiaaz:
TeXHiyHa AiarHOCTUKA, MeIu4YHa iarHOCTUKA, pO3Mi3HaBaHH4 JiiTep,
poO3Mi3HaBaHHA MOBU, OXOPOHHI CUCTEMHU.

Yomy MoKHaA Pe3ysibTaTu HaBYaHHA: BMIHHA 3aCTOCOBYBATHU CUCTEMHHH MiAXiA [0

HaBYUTHCA? BUpilleHHA  IHXXeHepHUX  3aJay  I[POEKTyBaHHA  CUCTeM 3
byHKLiOHAaIbHUMU KOMIIOHEHTAaMM  pO3Ili3HaBaHHA 06pasis,
pO3p0o06JISTH BiINOBi/HIi MporpaMHi KOMIIOHEHTH.

AK MoXHa HaBuuky BUKOpUCTaHHSA iHPopMaLiHUX | KOMYHiKaLliHHUX

KOPUCTYBaTHUCA TEXHOJIOTII.

HAO0yTHMMHU 3HAHHAMM i
YMiHHAMM?

34aTHICTB 10 NOLIYKY, 00p06JIeHHS Ta aHai3y iHopMalii 3 pi3HUX
JoKepell.

34aTHICTD OLiHIOBATH Ta 3abe3neyyBaTH AKiCTb BUKOHYBaHHUX POOIT.
3[aTHICTP 3aCTOCOBYBAaTHM METOAM Ta TEXHOJIOTIl po3Mi3HaBaHHA
06pasiB, LITYYHOTrO iHTEJIEKTY Ta €KCIEPTHI CUCTEMHU [IJI1 BUPILLIEHHS
3aJlay B iHpopMaliiiHO-BUMipIOBaJIbHIN TEXHIlli.
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3[aTHICTD CK/IaJaTU TeXHIYHI 3aB/laHHA Ha po3po6Ky iHpopManinHux
1 BUMIpIOBaJIbHUX CHUCTEM, Ha IPOEKTYBaHHA 1 BUIOTOBJIEHHA IX
NPUCTPOIB Ta BY3JiB, BUOUpPATH HeOoOXilHe 00JlaflHAHHSA i TexHiuHe
yCTaTKyBaHHSl TOTYBaTHM HeOOXifHi Or/isg iy, OnuMcU NPUHIUMIB i,
METO/[iB BUMIPIOBaHHSl, NPOBOAWUTU BHUOIp TeXHIYHUX pilleHb 3
HeOoOXiJHUM OOGI'PYHTYBaHHSM.

[IlpakTU4YHI HaBUYKM pO3B’A3yBaHHA CKJQJAHUX 3aJad i npobseM
MeTpoJiorii, iHpopMaliliHO-BUMipIOBa/JIbHOI TEXHiIKH, CTaHAapTU3allil
IIpY OLiHIOBAHHI AKOCTI NPOAYKILil.

3/laTHICTb BHKOPUCTOBYBAaTH iHXXeHepHe MUCJIEHHS JAJs POOOTU B
CKJIQJHUX YMOBax TeXHIYHOI HEeBHU3HA4YeHOCTI 1 HeLOCTATHOCTI
iHpopmauii.

37aTHICTL BUKOpUCTaHHS mnpodeciiHUX 3HaHb [AJi1 CTBOPEHHSA
KOHLIENITyaJbHUX MOJeJiel, CHUCTeM 1 TMpoLeciB; 3acTOCyBaHHSA

IHHOBALiIMHMX METO/IB [I/i1 BUPILLEHHS NOCTAaBJIEHHUX 33/1a4.

Inpopmaninne Po6oya nporpamMa HaBYa/bHOI JucuuiIiHK (Cuiabyc), HaBYaJIbHUN
3a0e3neYeHHs MOCIOHUK (eJIeKTPOHHE BU/IaHHS)

JUCIUILIIHA

Buj cemecTpoBoro 3aJstik

KOHTPOJII0
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AHaJ1i3 MacHUBIB €KCIIEPpUMEHTA/JIbHHUX JAdHUX

Kadeapa, saka IHdopMaliHO-BUMipIOBaJbHUX TEXHOJIOTIN

3a0e3ne4ye BUK/IaJaHHA

PiBeHBb BUII0i OCBITH Jpyruii (MarictepcbKum)

Kypc, cemectp 1 Kypc, BeCHsIHUM (2) cemecTp

06cAr AUCHUILIIHY TA 4 xpeputiB EKTC (120 roaun), 60 roauH ayAUTOPHOI po6OTH,
pO3NO0AiJ roAUH 60 roiuH caMOCTiKHOI pO60TH

ayAUTOPHOI Ta
CaMOCTiMHOI pO6OTH

MoBa BUK/IaJaHHA YKpaiHcbka
BuMoru 0 no4aTky JucuuniaiHa BiJHOCUTbCA J0 BHUOIPKOBHX KOMIIOHEHTIB LIMKJY
BHBYE€HHA npodeciiiHOi NiFOTOBKU OCBITHBOI MpOrpaMu NiJIFTOTOBKK MaricTpis.

/lI1 OCBOEHHS AMCLMIIIHU 3[400yBady MOBHHEH MaTH KOMIETEeHILii,
OTPUMaHI B pe3yJIbTaTi OCBOEHHA TAKUX JUCLUILIIH fK:
«MogenoBaHHAA Ta oONTUMi3ania iH$opMaliliHO-BUMipIOBaJIbHUX
cucteM», «CucTeMU 1 MeTOAU KOHTPOJIIO SKOCTI Ta TeXHIYHOI
ZiarHOCTUKUY», «[IpO€EKTyBaHHS KOMII'IOTepU30BaHUX iHopMaLiiiHO-
BHMIPIOBaJIbHUX CUCTeM», «|HTesleKTyaJibHI i NporpaMHi MeToAd Ta
QJITOPUTMU MiZIBULLIEHHSI TOYHOCTI 3aC06iB BUMipIHOBa/IbHOI TEXHIKU»,
«KoMn’'roTepHe MojesioBaHHSI B iHpoOpMalilHO-BUMIipIOBaJIbHIN

TeXHiLi», «MeTpoJioriune 3abe3MneyeHHs iHpopmaniiHo-
BUMIipIOBAJIbHUX CUCTEMY.

IIlo 6yae BUBYATHCA? MeToau moOUIYKy 3aKOHOMipHOCTed B iHdoOpMaLiliHUX MacHuBax,
METO/IM MiArOTOBKU JJaHUX A0 MO/JieJIloBaHHsA (BUOipKa, OYHUILEHHS,
resHepaitis 03HaK, iHTerpauis, dbopmaTyBaHH), crioco6u
MO/ZieJIF0BAaHH4A 1 BidyaJiizalil JaHuX, OCHOBHI KOHIeNLii Ta aJITOPUTMHU
MallMHHOIO HaBYaHHS, TNPUKJIAJU BUKOPUCTAHHSA MPOrPaMHHUX

3aco0iB.
Yomy 1e nikaBo/Tpeda [Ilpy  JyHkuioHyBaHHI  iHOpMaLiliHO-BUMIipIOBaJbHUX  CHUCTEM,
BUBYaATH? 0COGJINBO PO3MOAiITEeHUX, GOPMYIOTbCA BEJIMKUM 00CAT [AaHUX, SKi He

3aBX/U MOXYTb OyTH IHTepHpeTOBaHi TpaAuLiMHUMU MeToJaMu. B
TAaKWUX BUIAJKaxX JOLiIJIbBHO BUKOPUCTOBYBATH Cy4acHi TexHoJiorii Data
Science Ta Data Mining. HacTynHuUM KpOKOM OOPOOGKM BEJIMKUX
006cAriB JJaHUX € BUKOPUCTAHHSI TEXHOJIOTIA MallMHHOIO HaBYaHHS
Machine Learning. 3HaHHA 3a3HaueHUX TEXHOJIOTIH [103BOJISIE
OylyBaTHW MporpaMHi J0oJaTKU B YMOBaX, KOJIU He ICHYE 4iTKOI
3aJIeXKHOCTI, Ika

aHAJIITUYHO OIMMUCYE 3aJIeXKHICTb pe3yJbTaTy Bijy BXiAHUX lTapaMeTpiB

CHUCTEMHU.
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Yomy MoKHaA B pe3ysibTaTi BUBYEHHSA AUCLUIIIHU CTYAEHTH HAOyAyTh 3HAaHHSA PO
HaBYUTHCA? MaTeMaTHW4Hi, CTAaTUCTU4YHI Ta OOYMC/IIOBAJbHI MeTOAU JJid
CTBOPEHHSI a/ITOPUTMIB MOUIYKY 3B’A3KIB Ta 3aJIeXKHOCTEU y BEJMKHUX
MacuBax AaHuX. CTyleHTH OTPUMAIOTh 3HAaHHSA PO OCHOBHI MOBHY, 110
BUKOPHUCTOBYIOTbCS B MallMHHOMY HaB4aHHi (R, Python, Scala Ta in.),
AKI NiTPUMYIOTbCA 6araTbMa iHTErpOBaHUMHU Cepef0OBUILLAMU
po3po6ku (R-Studio, R-Brain, Visual Studio, Ta in.).

AK MoXXHa B pe3yabTaTi BUBYEHHS AUCLUUIIIHU CTY[AeHT HabyBa€ HACTYIHI
KOpPHCTYBaTHCA 3HaHHA Ta BMIHHA:
HAaOyTHMMH - HaBUYKM BHUKOPHUCTAaHHA IiHPopMalidHUX 1 KOMYHiKaLilHHUX
3HAHHSIMU 1 TEXHOJIOTiH;
YMiHHAMU? - 3/IaTHICTh BUKOPUCTOBYBATH Cy4acHi iHXXeHepHi Ta MaTeMaTHU4HI
NAaKeTH /I CTBOPEHHA MO/JeJlIel IPUJIaZiB i CUCTeM BUMipIOBaHb.
- 3/1laTHICTb aHaJi3yBaTH Ta CUHTe3yBaTH CTPYKTYpH

iHpopMaLifiHO- BUMipIOBaJIbHUX CUCTEM, PO3POOJISITH aJITOPUTMHU iX
po60TH, 3/1ilICHIOBATH A0C/i/P)KEHHS X pOOOTH.

- 3JlaTHICTb aHaJi3yBaTU BUMOTH [0 IPOrpaMHO-anapaTHUX 3acobiB
KOMI'IOTEPHOI TeXHIKM iHPOpMaliiHO-BUMipIOBaJbHUX CHUCTEM,
CTBOPIOBAaTH CHUCTEMHE Ta NpPUKJIaJHE NporpamMHe 3abe3nedyeHHS
KOMII'IOTEPHMX 3aC00iB iHpopMaliiHO-BUMipHOBaJIbHUX CUCTEM

IndpopmaninHe Po6oya nporpama HaBuYaJibHOI gucumiainu (Cunabyc)
3a0e3ne4YeHHs

JUCIUILIIHUA

Bup cemecTpoBoro 3astik

KOHTPOJII0

32



