HAL[IOHAJIbHWHM TEXHIYHUU YHIBEPCUTET YKPAIHHU
«KUIBCbKWY MOJITEXHIYHUU IHCTUTYT
imeni ITOPSI CIKOPCBKOT O»
MPUJIAZIOBYIIBHUN ®AKYJIBTET

3ATBEP/?KEHO:

MeToAU4YHOI0 paZioro
KIII im. Irops Cikopcbkoro
(npotokos N2 8 Bif 20.06.2024 p.)

KATAJIOI BUBIPKOBHUX HABYAJ/IbBHHUX
AUCHHUAIIIIH
[UKJIY IIpodeCinHOl NiArOTOBKHY 3/100yBayviB

Jpyroro CTyneHs BUIO0I OCBITH (MaricTp)

3a OCBITHBOIO IPOrpaMolo
«IlHpopmaniiiHi BUMipOBa/IbHi TEXHOJIOTii»
(«Information Measuring Technology»)

YXBAJIEHO:

ByeHor pazoro
NpuIafo0yAiBHOTO GaKyJIbTETY
(mpoTokosa N2 5/24 Big 27.05.2024 p.)

Kuis
KIII im. Iropsa Cikopcbkoro
2024



KaTtasior BUGIpKOBHUX HaBYaJIbHUX AUCLUILIIH
Jipyroro (MaricTepcbKoro) piBHs1 BUIILOI OCBITH

[IEPEAMOBA

lle kaTasior MICTUTH MeEpeJiK Ta OMUCA HAaBYAJbHUX AUCLMILIIH, SKi
PEKOMEHAYIOThCA 10 00paHHsA 3/j00yBayaMK OCBITH, 110 HAaBYAKOTbCSA Ha
JpyroMy (MaricTepcbKoMy) piBHI BHIIOI OCBiTH 3a OCBIiTHBO-NPOdECIiHHOI
nporpamoto «IHpopManiiiHi BUMiplOBaJIbHI TeXHOJIOTii» cnenjiasbHOCTI 175
- IHdopMaLiiHO-BUMipIOBa/JbHI TexHOJIOTII. /JlaHWM KaTajJor He MOXe
pO3radaaTUCA OKPEMO BiJf 3a3HAY€HOI OCBITHBHOI IIPOrpaMHu.

lletanbHa iHdopMalliss Npo NpaBuJa U NOPSAJOK OOpaHHS OCBITHIX
KOMIIOHEHTIB CTyJeHTaMU HazaHa y [loJioKeHHI mpo peasii3alilo npasBa Ha
BiJIbHUM BUOIp HaBYaJbHUX AUCUMILIIH 3700yBayamMu BUloi ocsiTu KIII im.
Irops Cikopcbkoro. TeKCT JOKYMEHTY PO3MIllleHO 33 [I0CUJIaHHAM.

Jlnsa o3HalloMJieHHs 3700yBaya 3 IMepeslikoM AUCHUIIIH BiJIbHOTO
BU6Opy, Ha canuTi KIII iM. Irops Cikopcbkoro (https://osvita.kpi.ua/) Ta Ha
caiTi kadenpu IBT posmimyerbca kadenpanbHuil kKatasor (P-kartasor)
BUGipkoBux  aucummiain  (https://ivt.kpi.ua/catalog-ivt/), B  sakomy
NpejCcTaBJeHO AUCUUIJIIHU BiJIbHOTO BHUOOpPY, 10 OOUpArOTbCAd Ha 2-U
CeMEeCTp y KiJIbKOCTiI 5 aucuumiid. Bubip 34006yBadaMu peasisyeTbcs 4yepes
cneniazizoBaHy iHQOpPMaLIKHY CUCTEMY YHIBEPCUTETY Ha 2-U CEMECTP.

[NOPALOK BUBOPY JUCLUIIJIIH 3 ®-KATAJIOT'Y:

1. O3HavomJieHHs 3 «IloJ1I0)KeHHAM IPO peaJii3allilo npaBa Ha BiJIbHUU
BUOIp HaBYaJIbHUX AWCUUIIIH 3400yBayaMu Buloi ocBiTh KIII iMm. Irops
CikopcbKOro» 3a NocuJaHHAM https://osvita.kpi.ua/node/185.

2. Os3HaliomJieHHd 3 (axOBUM KaTaJloTOM BUOIPKOBUX HaBYaJIbHUX
aucuuiiz (https://ivt.kpi.ua/catalog-ivt/).

3. 3pidcHeHHA BUOOpPY CTyAeHTAaMHW HaBYaJbHUX [JUCLHUILIIH 3i
cpopmoBaHoro @P-Kartasory B iHPopMauivHid cucTteMmi «my.kpi.ua»
(KOHTPOJIIOETHCS KypaTOpaMu Tpyn 3 MeTOl 3abe3ledyeHHS y4acTi BCix
CTYAEHTIB y Npolieypi BUOGOPY JAUCLIUILIIH Ta KOPEKTHOCTI BUOODY).

4. Jlani BigOyBa€eThCsA ONpalloBaHHS pe3yJibTaTiB BUOOPY AMCIUIJIIH Ta
$bopMyBaHHS HaBYaJIbHUX FPYI /11 BUBYEHHSA KOXKHOI JUCIUTIIIHY.

5. Y pasi HeMOXJMBOCTi copMyBaTU HaBYa/IbHY T'PyNy [/ BUBUYEHHS
IIEBHOI [JUCLHUILUIIHA HOPMATUBHOI 4YHCEJbHOCTI CTyJAEeHTaM HaJAaETbCA
MOMXUJIMBICTb 3/[iINCHUTU NOBTOPHUM BUOIp, NpPUEAHABIIMCH [JO BXKe
chOopMOBaHUX HAaBYAJIbHUX TPy (Apyra XBuJst BUOGIpKOBOCTI). CTYyAeHT, AKUU
3HEXTYBaB CBOIM IpaBOM BHOOpPY, MOXe OYTH 3alMCaHUW Ha BUBYEHHSA
HaBYaJIbHUX JUCLUMILIIH, 0O0paHUX 3aBiJlyBaueM BHUIYCKOBOI Kadeapu s
ONTUMI3alil HaBYaJbHUX I'PYII i IOTOKIB.

6. He ponyckaeTbcsd 3MiHa O0O0OpaHUX JUCHMILIIH MicaAsS MOYaTKY
HaBYaJIbHOT'O CEMECTPY, B AKOMY BOHU BUKJIALAIOThCH.
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3a NUCbMOBOK 3aABOK 3700yBaya MOXKJIMWBE IepepaxyBaHHA
pe3y/ibTaTiB HaBYaHHS BUOIPKOBUX AUCLUILIIH BiAnoBigHO A0 [losioxxeHHAM
npo Bu3HaHHA B KIII iM. Iropsa CikopCcbKOro pe3y/bTaTiB MHONEpesHbOro
HaB4YaHHsA a6o [losoxxkeHHsaM npo Bu3HaHHA B KIII iM. Iropsa Cikopcbkoro
pe3yJ/IbTaTiB HaBYaHHS, HA0yTUX Y HePpopMasibHiM/iHPOpMaIbHIN OCBITI.

JUcUUIUIiHY, 3a3HavyeHi B IbOMYy KaTaJso3i, MOXYTb OOHUpaTH TaKOX
3/100yBayi OCBIiTH, SIKi HAaBYAKOTbCS 3a iHIIMMM OCBIiTHIMM HporpamaMu Ta
ClenjiaJIbHOCTAMM 32 YMOBU BUKOHAHHA HMUMH BUMOT 10 IOYAaTKYy BUBYEHHA
LIUX JUCLIMILJIIH.

O6paHi 3700yBayeM OCBITM JAUCHUIVIIHA BHOCATbCA JO HOro
iHAMBILyaJbHOTO HABYaJbHOTO IJIAaHY 1 CTalOTb OOOB'I3KOBUMM [
BUBYEHHS. 3MiHAa BUOIPKOBUX AWCIHUILIIH MiC/s 3aBepIlleHHs BCTAaHOBJIEHUX
TEePMiHiB BUOOPY HE NONMYCKAEThCA.

BpaxoByro4yrd 0cCOGJMBOCTI HaBYaHHA 3a MporpaMaMu HiATOTOBKHU
JIpyroro piBHA BHINOI OCBiTH, BUOIp JAMCHUIJIIH 3a IMM KaTaJorom
34IMCHIOETHCA HACTYIIHUM YUHOM:

- BUOIPKOBI AUCLMILIIHU 3 LIOTO KaTaJIOTy MPOTATOM NIepPUIOr0 CEMeCTPY
NepuIOro POKY MiAATOTOBKK MariCcTpiB He nepe6a4arThCs;

- 3/100yBayi OCBITU MepPIIOro POKY MiATOTOBKM y IEpIIOMY CeMecTpi
00UpalTh BHUOIPKOBI JAMCHUIJIIHM, $Ki IJIAHYIOTb BHUBYATU Yy JpPYroMy
ceMecCTpi.

B pamkax ocBiTHbOI mnporpamMu «lHdopmauiliHi BHMiprOBaJIbHI
TEeXHOJIOTil» mnepeadadyeHo cepTudikaTHy mnporpamy  «IHdopmaliiiHi
TEXHOJIOTIl _eKOJIOTiYHOI _6e3neku». MeTow nporpaMu € MOCUJEeHHS
npodeciiHOI MiAroTOBKU  (axiBLiB 3 iHPOpMalLiliHO-BUMIipOBAJIbHUX
TEXHOJIOTiN B cdepi ekos10TidHOI 6e3neKH, NorJanbaeHHs QyHAaMeHTaIbHUX i
dbopMyBaHHS cheliaJibHUX 3HaHb, BMiHb 1 HaBUYOK /i1 BUpIillleHHS
NOCTABJIEHUX 3aB/laHb 3 PO3POOKHU Ta BUKOPUCTAHHSA 3ac006iB iHPpopMaLilHO-
BUMIpPIOBaJIbHOI TEXHIKH €KOJIOTiYHOI 6€31eKH, BAKOPUCTAHHS KOMIT FOTEPHHUX
Ta iHpopMaIiiHUX TEXHOJIOTIH.

3anuc Ha cepTudikaTHY NMporpamy BifOYBa€eTbCcsA B Mepioj peaJiisalil
3/l00yBayaMM OCBIiTH MpaBa Ha BiJIbHUM BUOIp HaBYaJbHUX JAUCHUIIIH i
3MiMCHI0ETBCA Ha Becb ob6cAar CII yepe3 mogaHHS BiANOBIAHOI 3asBU Ha iM’s
JlekaHa QpaKyJibTeTa.

Jvcuuniiny cepTudikaTHOI NporpaMu BigmivyeHi *.
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SMICT

HaB4aJibHI JUCLUIUIIHU JJI1 BUBYEHHSA Y JPYTOMY CEMECTPI cuvvvvveriniriieesiiieeeeiniineens
CHCTeMY MOHITOPUHTY Ta MPOTHO3YBAHHS ...ceevviiuiieiieaireesieeanreesseesneesseesneesneesneensnas
* IHpopMaliiHi TEXHOIOTII KOHTPOJIIO0 QISUYHUX BEJTHUUMH......covvieiieireeieesieee e enns
BipTya/ibHI BUMIPIOBAIBHI IPUCTPOT .eeviiiiiiiiiii it
* TpuMipHe npoekTyBaHHSA B Autodesk INVentor..........ccccooeiiiiiniciici e
IHdopmMarnifine Ta MeTpoJioridyHe 3a6e3nedeHHsI opraHiB cepTUdIKaIl, ....cvevvveeee.
IHCTIEKTYBAHHS TA BUMPOOYBAHHS «....veiuveeieeeiiesireeteesineesseessneessesssseesneessneessessnneesneesnns
[HdopMalLliliHi TEXHOJIOTI] BUMIPIOBAIBHUX CUCTEM ......uvieieeaniiaieeanreasieeseessinesneesenas
* KIGEP-DIBUUHI CHCTEMUY .....ovviiiiiiiiiiiiieie et
CTpYyKTYpHO a/IFTOPUTMIYHI METOAU MiABUILEHHA TOYHOCTL. cciuvviiiriiiiiie e
ApxiTeKTypa i KOMIIOHEHTH IHTeJIeKTYaJIbHUX BUMIPIOBAJIbHUX CUCTEM ................
* ITHOOPMaLITHO-BUMIPIOBATBHI KOMIIJIEKCH ..vvvevvveeireesssieesssreessssessssnesssssesssssessssnesnns
Teopist Ta NpaKTHUKA eKCIEPUMEHTANTBHUX JIOCIIIPKEHD ...cceeviiiiiiiiiieieeeeeieiiiiiieeeeaens
* [eOIHPOPMALIMHI TEXHOJIOTIT .. ettt
CHCTEMU PO3MIZHABAHHS O0PABIB .. .viveeiiiiiiiiieieeiiesiee et
HelipoMepexi iHGOpMaLiHHO-BUMIPIOBATIBHUX CUCTEM ....vveervieireeanieesieesneeessnessesssnns

AHaui3 MacuBiB EKCIIEPHUMEHTAJIBHUX JAHHX......oiiiiiiiiii e

* Ilucrumuniau ceptudikaraoi nporpamu «IHdopmarliiliHi TEXHOJIOT1T €KOJIOTIYHOT Oe3MeKM»



KaTtasior BUGIpKOBHUX HaBYaJIbHUX AUCLUILIIH
Jipyroro (MaricTepcbKoro) piBHs BHIILOI OCBITH

HaB4yasibHi AUCUMILUIIHU AJ11 BUBYEHHS Y APyromMy ceMmecTpi

CucTeMHM MOHITOPUHTIY Ta IPOrHO3yBaHHA

Kadeapa, saka

3a0e3nevy€ BUK/JIaJaHHS

[udbopMalliiHO-BUMipOBaJbHUX TEXHOJIOTIN

PiBeHBb BHUII0i OCBITH

Jpyruii (MaricTepcbKuii)

Kypc, cemecTp

1 Kypc, BeCHAHUM (2) ceMecTp

006cAr AUCHUIIJIIHY Ta
po3noAij roguH
ayAMTOPHOI Ta
CaMOCTIMHOI po60TH

5 kpeauTtiB EKTC (150 roauH), 90 roavH ayIMTOPHOI pO6OTH,
60 roiuH caMOCTiliHOI po60TH

MoBa BUKJ/IaAaHHSA

YKpaiHcbKa

Bumoru g0 NMo4aTKy
BUBYE€HHA

JucuumniaiHa BiIHOCUTbCA A0 BHUOIPKOBHX KOMIIOHEHTIB LIMKJY
npodeciiiHOi MiAITOTOBKU OCBITHBLOI MpPOrpaMy MiZiIrOTOBKU MaricTpis.
i1 OCBOEHHS JUCHMIUIIHU 37100yBay NMOBUHEH MaTH KOMIETEHILi],
OTpHUMaHi B  pe3yJbTaTi OCBOEHHA TaKWX JUCLMIUIIH 4K:
«MopenoBaHHA Ta oONTUMi3ania iHdopMaLiliHO-BUMIipIOBaJIbHUX
cuctem», «CucTeMHd 1 MeTOAUM KOHTPOJIKO SAKOCTI Ta TeXHIYHOI
JAiarHoCTUKMU», «[IpOEKTYBaHHSA KOMII'IOTEPU30BaHUX iHPOpMaLilHO-
BUMIPIOBaJIbHUX CUCTeM», «[HTeJleKTyaJIbHI I mporpamMHi MeTtoAu Ta
QJITOPUTMHU NiJIBUILIEHHSI TOYHOCTI 3aC00iB BUMipIOBa/JIbHOI TEXHIKH»,
«Komm'roTepHe MojesitoBaHHAA B  iHpopMaIlliiHO-BUMiplOBabHIN
TeXHILi», «MeTpouJioriyHe 3abe3neyeHHs iHpopmariiHo-
BUMIPIOBAJIbHUX CUCTEMD.

Illo 6yae BUBYATHCA?

TeopeTudHi MeTOAM NpoeKTyBaHHA iHGOpMaLilHO-BUMIipHOBaJIbHUX
CUCTEeM, 30KpeMa CHUCTEM MOHITOPHHTY, 110 0a3ylThCsd Ha METOoJax
CUCTEMHOT0 aHaJi3y, NpUKJIaJHIA Ta 006YHCAIOBaAJIbHIN MaTeMaTulLj,
MeTo/Jlax MaTeMaTH4YHOro Ta iMiTalilfiHOro Mo/ie/Il0BaHHS, MeTofax
CTaTUCTUYHOTO OMNpaIl0OBaHHA JaHUX BUMipoBaHb. OCO6JMBOCTI,
NPUHLMUIU NOOYZ0BU Ta OopraHisalii cydacCHUX CUCTEM €KOJIOTiUHOro,
IPOMMCJ0OBOTO Ta MEAWYHOTIO0 MOHITOPUHIY, iX CKJIaZOBUX YaCTHUH
(amapaTHUX i NporpamMHUX KOMIIOHEHT Ta KOMILIEKCIB), MPUHLUIHU
CUCTEMHOTI0 NiJIX0AY [0 NPOEKTYBaHHA TAKUX CUCTEM, BUKOPHUCTAHHSA
CUCTeM MOHITOPUHTY JJis1 3a0e3levyeHHs] TEeXHOJIOTIYHUX MPOLIECiB, B
€KOJIOTIYHiN 6e3MeL|, MeJUIMHi.

Yomy e nikaBo/Tpeda
BUBYaATHU?

Ha pgaHuii 4Yac cUCTEMH MOHITOPUHTY OXOIUIOIOThL pi3Hi chepu
JISSJIbHOCTI, BUMOTH [0 TaKHMX CHMCTEM 3aJieKaTb BiJ CKJAaJHOCTI
00’€EKTiB, HeoOXigHOCTI 3a06e3Mne4yeHHs ix 6e3MnepepBHOTO
dyHkLitoBaHHA CUCTEMU MOHITOPHUHTY OXOIJIIOIOTh HAMO1b1I BaXK/IUBI
raaysi, Taki 4K €eKOJIOorifd, MeJULMHA, CiJIbCbKe TOCnohapCcTBo,
eHepreTUKa, TPAHCIOPT, aBTOMAaTH3allisi BUPOOHUYHUX MPOLECIB, TOMY
daxoBe 3acToCyBaHHS Ccy4yacHUX iHQOpMaLiliHUX TeXHOJIOTIH [0
noby/IOBU TaKUX CUCTEM, IX JOCAiPKEHHSI Ta OILIiHIOBAaHHS SIKOCTI
dyHKIiIIOBaHHA € [iy»Ke aKTyaJbHUMHU.
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Yomy MoxHa Pesysabmamu HaguanHA: BMIHHA 3aCTOCOBYBAaTH CUCTEMHHUM NiJXizd 1o
HaBYHUTHCA? BUpIlIEeHHA  IHXKeHepHUX  MNpo6JsieM;  BU3HAYUTH  [OKAa3HUKH
ePeKTUBHOCTI CHUCTEMH; CKJIACTU CTPYKTYpPHY, QYHKLIOHaJbHY Ta
INPUHLUIIOBY CXEMU CUCTEMU MOHITOPUHIY Ta Ii OKpEeMUX eJIEMEHTIB;
BMKOHATU pPO3pPOOKY BiANOBIAHUX aJropuTMiB i MOpOrpaMHOro
3abe3neyeHHs; MOOYAyBaTHM CHUCTEMY MOHITOPUHIY 3 BiJJlaJleHUM
JIOCTYIIOM Ha OCHOBI CydaCHUX MepeXeBHUX Ta |[HTepHeT TexHOJIOTiy;
BUKOHAaTH pO3pOOKY MeTOJMKM BHUKOHAHHA BHUMIpIOBaHb Ta

MOHITOPHHTY.
Ak MoxxHa 3[aTHICTb AOCAIAXKYBaTU NPOOJEMHU i3 BAKOPUCTAHHAM CHUCTEMHOTO
KOpHMCTyBaTUCA aHaJ1i3y, CUHTe3y Ta iHIIUX MEeTO/iB.
HAaO0yTHUMHU 3HAHHAMM i 3paTHICT  aHasi3yBaTH, BepUQiKyBaTH, OLIHIOBaTH IOBHOTY
YMiHHAMM? iHpopManii B xo4i mnpodecikHOl JiIAbHOCTI, NpPU HEOOXiJHOCTI

JIONIOBHIOBATHU U CUHTEe3yBaTH BiACyTHIO iHpopMaljito ¥ mpaloBaTH B
YyMOBaX HEBU3HAYEHOCTI

3/1aTHICTb BUSABJISTU HAYKOBY CyTHIiCTb Mpo6JieM y npodeciiiHiil chepi,
3HAXO/JIUTH a/leKBATHI IIJISIXU 11010 iX pO3B’sI3aHHSA

3/laTHICTb TeHepyBaTU HOBi iflei ¥ HecTaHAApPTHI MHiAX0AU [0 IX
peautizaiii (KpeaTUBHICTb)

3[aTHICTb CKJIaJlaTU TeXHIYHI 3aB/lJaHHA Ha po3po6Ky iHpopMaLiiHux
I BHUMIpIOBaJIbHUX CHUCTEM, Ha INPOEKTYBAaHHA 1 BUIOTOBJIEHHA IX
HNPUCTPOIB Ta By3JiB, BUOMPATHU HEeOOXiJHe 0OJIalHAHHSA | TexHiYHe
yCTaTKyBaHHsS TOTYyBaTH HEOOXiZHI Or/isg/Y, ONMMCHA NPUHLUMIIB Aii,
METO/IiB BUMIPIOBaHHs, NPOBOJAWUTH BUOIp TeXHIUYHUX pillleHb 3
HeOoOXiJHUM 0OI'PYHTYBAHHSAM

37aTHICTb BUKOPHUCTOBYBATHU iHXXeHepHe MUCJIEHHS JJisd pob0oTH B
CKJIQITHUX YMOBAaX TeXHIYHOI HEeBU3HAYEHOCTi 1 HeAOCTAaTHOCTI
iHpopmarii

3paTHICTL BUKOpPUCTAHHA npodecihHUX 3HaHb [JI1 CTBOPEHHS
KOHLIeNTyaJbHUX MOJeJied, CUCTeM 1 TMpoLeciB; 3acTOoCyBaHHS
IHHOBALIMHUX METO/IB /IJIf BUPillleHHS OCTaBJIEHUX 3a/a4

3/1aTHICTb pO3po6JIATH, NPOEKTYBaTH i BIIPOBA/PKyBaTH
iHpopMaLiliHO-BUMIpIOBa/IbHI CUCTEMHM, a TAKOX 3abe3nedyyBaTH ix
IIpaBUJIbHY €KCIlJIyaTallito

3/1aTHICTb NPOEKTYBAaTH IHTeJeKTya/bHi 3aco0W BUMipIOBaJbHOI
TeXHIKM Ta iHTesieKTya/IbHi KOMIOHeHTH 3BT, cucteMu MOHITOPHUHTY Ta
IIPOTHO3YBaHHA.

3IaTHICTb aHa/i3yBaTH Ta JAOCHIAKYBaTH CTPYKTYPH, TEXHIYHI Ta
METPOJIOTIYHI XapaKTepUCTUKHU iHTesekTyalbHUX 3BT, cucrem
po3mi3HaBaHHA 06pa3iB, MiKpPOKOMII'IOTEPHHUX BUMipHOBaJbHUX
CUCTEM, CUCTEM MOHITOPUHIY Ta MPOTHO3YBaHHA 3a PO3p006JIEHOIO
CaMOCTiMHO 260 CTaHJAPTHOI METOIUKOI0

Indopmarniine Po6o4a nporpamMa HaB4YaJibHOI AucHUmIiHY (Criabyc)
3a0e3ne4YeHHsA

JUCIUILIIHA

Buj cemecTpoBOro Ex3ameH

KOHTPOJII0
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* IndpopmanifiHi TeXHOJI0Tii KOHTPOJIO Pi3SUYHUX BEJTUIUH

Kadeppa, aka IHpopMaLiHO-BUMipHOBaJIbHUX TEXHOJOTIN

3a0e3ne4y€e BUK/JIaAaHHSA

PiBeHb BHUIIOI OCBITH Jpyruii (MaricrepcbKui)

Kypc, cemectp 1 Kypc, BecHssHUH (2) cemecTp

06cAr AMCHUIIIIHY Ta 5 kpeauTiB EKTC (150 roaun), 90 roaguH ayAUTOPHOI po60TH,
po3mnojia roauH 60 roguH camoCTilHOI po60TH

ayAUTOPHOI Ta
CaMOCTilHOI po60TH

MoBa BMKJIaJaHHSA YKpaiHcbka
Bumoru 0 no4yaTky JucnumniiiHa BifHOCUTBCS [0 BUOIPKOBHX KOMIIOHEHTIB LIMKJY
BUBYEHHSA npodeciiHOol MiAroTOBKU OCBITHBLOI MPOrpamMu NiITOTOBKK MaricTpis.

J11 OCBOEHHSI JUCHMIUIIHU 3700yBay NMOBHHEH MaTH KOMIETeHILii,
OTpUMaHi B  pe3yJibTaTl OCBOEHHA TaKUX JUCLUIUIIH  fK:
«MopenoBaHHA Ta onTuMi3alisgs iHpopMaliliHO-BUMipIOBaJbHUX
cucteMm», «CucTeMH 1 MeETOAM KOHTPOJIIO SAKOCTI Ta TEeXHIYHOI
JiarHOCTUKU», «IIpOEKTYBaHHS KOMII'FOTEPU30BaHUX iHPOpMaIllilHO-
BUMIPDIOBaJIbHUX CUCTeM», «IHTeJieKTyaJIbHI I mporpaMHi MeToAu Ta
aJITOPUTMHU MiZiBUILLEHHS TOYHOCTI 3aC00iB BUMipIOBaJIbHOI TEXHIKU»,
«Komn'roTepHe MojiesitoBaHHST B iHpOpMaliiHO-BUMipIOBaJIbHIN

TeXHiIi», «MeTpoJioriuHe 3ab6e3neyeHHs iHpopmaniHo-
BUMIPIOBAJIbHUX CUCTEMD.
Illo 6yae BUBYATHCA? CructeMHe BUBYEeHHS iHQOpMaLiiHUX TEXHOJIOTIH, IKi 3aCTOCOBYIOThHCS

JUIS1 KOHTPOJII0 Pi3UUHUX BEJIMUMH. 3aCO0U KOHTPOJIIO, 1110 BU3HAYAIOTh
TeXHIYHi MOXJIMBOCTI BUMIpIOBAJIbHUX NIPUJIAJZiB, CACTEM, KOMILJIEKCIB,
AKi Ipalo0Th B Pi3HUX ranysax. [HpopMarniliHi TeXHOJI0Til KOHTPOJIIO
¢i3nyHMX BeJIMYMH B YKpaiHi, BDpoBa/pkeHHsl 3aKOHY YKpaiHu «IIpo
MEeTpOJIOTiI0 Ta METPOJIOTIYHY JifJIbHICTb» B HABYaJbHUU IIpoLec 6yze
COpPUATHU 3amobiraHHIO HaCHiAKIB BiJi oJepKaHHS HeJO0CTOBIpHUX
pe3y/bTaTiB BUMIpHOBaHb B HalliOHAJIbHIN €KOHOMIIIi.

Yomy ne nikaBo/Tpeda Po3po6JsieHHSI HOBUX aJrOpPUTMIB Bi3yaJibHO-aHAJITHUYHOIO aHasi3y
BMBYATH? eKCIlepUMeHTaIbHUX BUMIpIOBaHb Ta KOHTPOJIIO OyAb-IKUX Qi3UYHUX
BeJIMYMH (BKJ/IIOYAIOUM MPOCTOPOBO-PO3MO/iijieHi 06'€KTH), BUBYEHHS
0COOJIMBOCTI  3aCTOCYyBaHHfI ~ METOJiB  OLIiHKH, (QOpMyBaHHS
JleTeEpMiIHOBAaHMUX Ta CTOXaCTUYHUX MO/JleJIel, BU3HAYEHHS YMOB Ta MeX
iX 3aCcTOCYBaHHs i BUHHMKaW4i NPU 3aCTOCYyBaHHI MOXUOKU-CyYaCHUM
nifxig 10 BUpilleHHs CKJIaJHUX 33/la4 MOB’I3aHUX i3 po3p006JIeHHAM Ta
BUKOPUCTAHHAM iHQOpMaLiHUX TEeXHOJIOTii, 110 HaJZlae BaroMmicTb
3HAaYMMOCTI 3HaHb MpPU KOHKYpeHTHOMY BHOOpi axiBua puasa
BIPOBA/PKEHHS HAMCMIJIMBILIKX pillleHb B rajly3i HAQYKHU Ta TEXHIKHU.

Yomy MoxHa daxiBenp 0BOJIOJIE 3HAaHHAM Ta BMIHHAM BHUKOPHUCTOBYBATH
HaBYMTHUCA? TEeOpPEeTUYHI OCHOBM aHaJli3y Ta CUHTE3Y KOHTPOJII0 Gi3UUHUX BEJIUYHH,
Haby/Ze HaBUYKU MpPOBEeJeHHsS aHasli3y SIKOCTi KOHTpPOJ0 Qi3UYHUX
BeJIMYMH Ta pO3pOOKHM METPOJIOTIYHOro 3abe3ledyeHHs JJIs



https://ivt.kpi.ua/

KaTtasior BUGIpKOBHUX HaBYaJIbHUX AUCLUILIIH
Jipyroro (MaricTepcbKoro) piBHs1 BUIILOI OCBITH

BIPOBa/P)KEHHSA LIbOT'0 3HAaHHA B HAyKOBY pOOOTYy Ta BUPOOHUYMH

npouec
AK MOXHa 3/laTHICTb BUKOPHUCTOBYBAaTH Cy4acHi IHXXeHepHi Ta MaTeMaTU4YHi
KOpHCTyBaTHUCA NIaKeTH /I CTBOPEHHS MoOJiesiey IPUJIaZiB i CUCTeM BUMIipIOBaHb.
HAaOyTHMMHY 3HAHHAMM i 3[AaTHICTb 3aCTOCOBYBAaTU CTaHAAPTHI MeTOAM pO3paxyHKy IpH
yMiHHAMMU? KOHCTPYIOBaHHI MOAYJIIB, AeTajiel Ta By3JiB 3ac06iB BUMipHOBaJIbHOI

TEXHIKU Ta iX 06YMCII0Ba/IbHUX KOMIIOHEHT i MOZYJIiB.

3[aTHICTL  [JI0 3abe3neyeHHs METPOJIOTIYHOTO  CYNPOBOAY
TEXHOJIOTIYHUX NPOLECIB Ta cepTUdiKaliiHUX BUNIPOOYBaHb.
34aTHICTb 3[IMCHIOBATHM TexHiIYHiI 3axoad i3 3abe3nedyeHHs
METPOJIOTIYHOI IPOCTEKYBAHOCTI, IPAaBUJIbHOCTI, IOBTOPIOBAHOCTI Ta
BiITBOPIOBAHOCTI pe3yJbTaTiB BHUMIipOBaHb 1 BUIpPOOYBaHb 3a
MDXHApOJAHUMU CTaHAApPTaMHU.

3[aTHICTb po3p00JIATY HOPMAaTHUBHY Ta METOAUYHY 6a3y [/
3abe3nedyyBaHHSA AKOCTi Ta TEXHIYHOTO peryJloBaHHSA Ta pO3po0JIATH
HayKOBO-TEXHIYHi 3acaZju CUCTEM yIpaBJiHHA AKICTIO Ta
cepTUdikaliiHUX BUNPOOYBaHb.

Indopmauniiine Po6oya mnporpama HaBuya/sibHOI aAucuuIiHA (Cuiabyc), KOHCIEKT
3a6e3ne4YeHHs JIeKLif

JUCIUILIIHA

Buj cemecTpoBOro Ex3ameH

KOHTPOJII0




KaTtasior BUGIpKOBHUX HaBYaJIbHUX AUCLUILIIH
Jipyroro (MaricTepcbKoro) piBHs BHIILOI OCBITH
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BipTyaJ/ibHi BUMipOBaJ/IbHi NPUCTPO]

Kadeapa, sika IHbopManiliHO-BMMipHOBaJbHUX TEXHOJIOTIN

3a6e3ne4yy€e BUKJIaAaHHA

PiBeHb BHIII0i OCBITH Jpyru#i (MaricrepcbKum)

Kypc, cemecTp 1 Kypc, BecHsIHUM (2) cemecTp

06cAr AMCHUIIIIHY Ta 5 kpeauTtiB EKTC (150 rogun), 90 roguH ayJUTOPHOI pobOTH,
po310J4ia roauH 60 roauH caMoCTiiiHOI po60oTH

ayAUTOPHOI Ta
CaMOCTiFHOI po60TH

MoBa BMKJIaJaHHA YKpaiHcbka
BuMoru 10 no4aTky JucuuiiiHa BIiJHOCUTbCA [0 BHUOIPKOBHMX KOMIIOHEHTIB IIUKJIY
BHUBYE€HHA npodeciiiHol NirOTOBKM OCBITHBLOI MpOrpaMu MiIrOTOBKUA MaricTpis.

11 OCBOEHHS AMCLUIUIIHKM 3400yBady NOBHHEH MaTU KOMIIETeHLI,
OTpPYMMaHI B  pe3yJbTaTi OCBOEHHA TaKUX JUCUUILUIIH  dK:
«MopenoBaHHA Ta oONTUMi3anisa iHdopMaLiliHO-BUMipIOBaJIbHUX
cucrteM», «CuUCTeMH 1 MeTOAU KOHTPOJIIO HAKOCTI Ta TeXHIYHOI
JiarHocTUKMU», «[IpOEKTYBaHHSI KOMI'IOTepU30BaHUX iHPopMaliiiHO-
BUMIPIOBaJIbHUX CUCTeM», «IHTeJleKTyaJbHI i mporpamMHi MeTtoau Ta
QJITOPUTMHU MiABUIIEHHSA TOYHOCTI 3aC06iB BUMipIOBaJIbHOI TEXHIKHY,
«KoMmn'toTepHe MojenoBaHHSI B iHPopMaliliHO-BUMipHOBa/bHIN

TeXHiLi», «MeTpouJioriyHe 3abe3MeyeHHs iHpopMaliiHo-
BHUMIPIOBAJIbHUX CUCTEMD.
Illo 6yae BUBYATHCA? Oco6siMBoCTi mepenadyi BUMipHOBaHMX J[JAHUX [0 IE€PCOHAJLHOTO

KOMII'I0Tepa BiJ cneljiasisoBaHUX CUCTeM 300py AaHUX, iXx 00poOKHU Ta
BioOpa>keHHS1 3 BUKOPUCTAHHSIM CIelliaji30BaHOT0 MPOTrPaMHOTO
cepefoBuuia LabView Ta nporpaMHoro 3a6e3nedyeHHsl 3arajbHOTO
NpU3HAUYEHHS CTBOPIOBAHOTO 3 BUKOPUCTAHHSIM MOB NPOrpaMyBaHHS
BUCOKOTO piBHSA Python Ta C++.

Yomy ne gikaBo/Tpebda Byab-1KuMil KOMI'IOTEp MOXe OYyTH NepeTBOPEeHUH Yy MOTYKHUU
BUBYATH? BUMIipIOBaJIbHU# KOMILJIEKC. l]e moTpebye BUKOPUCTAHHS CUCTEM 300PYy
JlaHUX Ta MporpaMHOro 3abe3meyeHHd. B pgaHili o6JiacTi KoMmaHis
«National Instruments» € cBITOBUM JiZilepoM, siKa NOCTa4ya€ Ha PUHOK
amapaTHi Ta mnporpaMHi 3acobu, L0 [A03BOJISIIOTh peasiyBaTH
JIOCTaTHbO MOTY»KHi BUMipIOBa/IbHI CUCTEMU Ha 6a3i creljiasizoBaHUX
Ta INepCcoHa/JbHUX KoMI'IOTepiB. Jlo uux 3acobiB HajexaTb pi3Hi
CUCTeMH 300Dy JaHUX Ta NporpaMHUi KoMiiekc LabView. Ane B psaai
BUIA/IKiB BUKOPUCTAHHSI CTaHJAPTHOrO NMPOrpaMHOro 3abe3neyeHHs
He € MOXJIUBUM, | TOMY, JOCTaTHBO 4acTO 3'IBJISETbCA HEOOXIHICTb Y
CTBOpEHI creljiaJbHOTO NPOrpaMHOro 3abe3nedyeHHs JJis pob6OTH 3
BUMIpIOBJIbHUMHU NpUCTposiMU. ToMy JAaHa JAucyyIUiiHA 6yje
KOPHUCHOIO J11 MalOyTHIX iH>XXeHepiB 3 MeTpouJiorii Ta iHpopMaliiliHo-
BUMIPIOBaJIbHOI TEXHIKHU.
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KaTtasior BUGIpKOBHUX HaBYaJIbHUX AUCLUILIIH
Jipyroro (MaricTepcbKoro) piBHs1 BUIILOI OCBITH

Yomy MmoxHa B pe3ysibTaTi BUBYE€HHA JUCLMIIIIHU CTYAEHTH OTPUMAIOTh 3HAHHA Ta

HaBYMTHCA? HaBUYKM LI0J0 NOOYJOBU BipTyaJbHUX NpUIAZiB B CepeOBHILI
LabView, po3pobku cnenianizoBaHOr0 NPOrpaMHOro 3abe3nedyeHHs],
IpaKTHUYHOI po6OTH L0/0 OpraHisalii BUMiptoBaHb 3 BUKOPUCTAHHAM
NepCOHAJIbHUX KOMII IOTEPIB.

AK MOXXHa 3[aTHICTb [JEeMOHCTPYBaTH 3HAaHHA 1 pO3yMiHHA MaTeMaTUYHHX

KOPHUCTYBaTHCH NPpUHIUNIB 1 MeToJiB, HeOOXiHUX [AJisd CTBOPEHHS BipTyaJlbHUX

HAO0yTUMHU 3HAHHSAMM i 3aco6iB BUMiproBaHHs Ta iHGopMaliiHO-BUMipIOBa/JIbHOI TEXHIKH.

YMiHHAMMU? 37aTHICTL pO3pO6JATH MpOrpaMHe, amapaTHe Ta MeTPOJIOTiuHe
3a0e3MeyeHHss KOMIT IOTEPU30BaHUX iHPOpMaliliHO-BUMipOBa/JbHUX
CUCTEM.

Indopmauniiine Po6oya mnporpama HaBuyaJibHOI aAucuMIIiHU (Cuaabyc), KOHCIEKT

3a6e3ne4YeHHs JIeKLii Ta MeTO/IUYHI BKa3iBKU (eJIeKTpOHHEe BHU/IaHHS )

JUCIUILIIHA

Buj cemecTpoBOro Ex3ameH

KOHTPOJII0
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KaTtasior BUGIpKOBHUX HaBYaJIbHUX AUCLUILIIH
Jipyroro (MaricTepcbKoro) piBHs BHIILOI OCBITH

* TpuMmipHe npoeKkTyBaHHA B Autodesk Inventor

Kadeppa, saka
3a6e3ne4yy€ BUKJIaJaHHS

ludbopMaLiiHO-BUMipHOBAJILHUX TEXHOJIOTIHN

PiBeHb BUIIIOI OCBITH

Jpyrui (MaricTrepcbKui)

Kypc, cemecTp

1 Kypc, BecHsIHUM (2) cemecTp

06cAr AMCHMILIIHM Ta
po310J4ia roauH
ayAUTOPHOI Ta
CaMOCTiFHOI po60TH

5 kpeauTtiB EKTC (150 rogun), 90 roguH ayJUTOPHOI pobOTH,
60 roauH caMoCTiiiHOI po60oTH

MoBa BUKJIaJaHHSA

YKpaiHcbKa

Bumoru g0 moyaTky
BHBYEHHSA

JAucnuniiHa BigHOCUTbCA A0 BUOIPKOBUX KOMIIOHEHTIB LUKy
npodeciiHOol MiAroTOBKU OCBITHBLOI MPOrpaMu MiITOTOBKK MaricTpiB.
Jl11 OCBOEHHS JUCLMIUIIHU 300yBad NOBHHEH MaTH KOMIETeHI,
OTPUMaHi B  pe3yJibTaTi OCBOEHHA TaKUX [JUCLHUIUIIH  fK:
«MopenoBaHHA Ta onTUMi3alisgs iHQopMalilHO-BUMipIOBaJbHUX
cuctem», «CHUCTeMHA 1 MeTOAM KOHTPOJIIO SKOCTI Ta TeXHIYHOI
JliarHOCTUKNY», «[IpO€EKTYBaHHS KOMI'IOTepu30BaHUX iH$OpMaLiiiHO-
BHUMIpPIOBAJIbHUX CUCTeM», «IHTesileKTya/IbHI I IporpamMHi MeToAd Ta
QJITOPUTMHU NiJ|BUILEHHSI TOYHOCTI 3aC00iB BUMipIOBa/JbHOI TEXHIKMW»,
«KoMn'roTepHe MogentoBaHHA B iH$oOpMaLiiiHO-BUMiprOBaJbHIN
TeXHilli», «MeTpoJioriuHe 3ab6e3neyeHHs iHpopManiiiHO-
BUMIpPIOBaJIbHUX CUCTEMD.

IIlo 6yae BUBYaTUCA?

TexHosoril aBTOMaTH30BaHOTO NPOEKTYBaHHA (aHrs. Computer-aided
design, CAD); TexHoJiorii aBTOMaTU30BaHOTO BHUPOOHUITBA (aHII.
Computer-aided manufacturing, CAM); TexHoJiorii aBToMaTH30BaHOI
po3pobku (aHrsa. Computer-aided engineering, CAE); IlocriiiHa
iHpopMalliiiHa NOiATPUMKA MOCTABOK i >XUTTEBOrO LUKy (aQHLJI.
Continuous Acquisition and Life cycle Support, CALS)

Yomy ne gikaBo/Tpebda
BUBYaATHU?

Bypx/JIMBUH pPO3BUTOK KOMII'IOTEPHOI TexHIKM Ta ©OaraTtopasoBe
3poCTaHHA I 06YMCAIOBAJIBHUX MOXJ/IMBOCTEH, PO3BUTOK YHUCEJTbHUX
METOJIB Ta MeTOJIB MaTeMaTU4YHOr0 MOJeJIIOBAaHHA [JOKOPIHHO
3MIHWJIM TeXHOJIOTIl MpPOeKTyYBaHHA  B3araji, Ta TexHOoJIOTii
NPOEKTYBaHHA €KOJIOTIYHUX Ta aHAJITUYHUX IPUJIAJIB 30KpeMa.
Cy4yacHe NpoOeKTyBaHHA €KOJIOTIYHUX NPUJIAJAIB HEMOXK/IHUBO YABUTHU
6e3 BUKOPUCTAHHS CUCTEeM aBTOMaTH30BaHOro npoekTyBaHHs (CAIIP)
Ha BCiX eTalnax *XUTTEBOTO LJUKJIy BUPOOY.

B TenepimHii yac yMoOBY pUHKY Ta BUPOOHHUIITBA MalOTh TEH/EHIIIO 10
NOCTIMHUX 3MiH, 110, B CBOK 4Yepry, BHOCUTb HOBIi BUMOTH [0
nigroroBku ¢axiBuiB y BH3. 3apa3 Ha nepuuil mjaH BUCYBa€TbCS
dbopMyBaHHSI MpodeciiHUX KOMIeTeHIlil, TOO6TO CIPOMOXKHOCTI Ta
TOTOBHOCTI BUIIyCKHUKA 3aCTOCOBYBAaTH 3HAHHS, YMiHHA Ta OCOOUCTI
SIKOCTi y MalbyTHiN npodeciiHil AigAbHOCTI.

Yomy MoOKHaA
HaBYNUTHUCA?

Pe3ysibTaTy HaBYaHHA: BMIHHA 3aCTOCOBYBAaTHU CUCTEMHUM Mifxif 10
BUDIillleHHs iHXKeHepHUX Mpo6JieM Ha OCHOBI JOCJi/PKeHb; 3/aTHICTb
MPOBOJUTU TEXHIKOEKOHOMIYHI poO3paxyHKH, TMOpPIBHAHHA Ta
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0OI'pyHTYBaHHA npouecis POEeKTyBaHHS, KOHCTPYIOBaHHH,
BUPOOHMIITBA HAYKOBHUX, AaHAJITUYHUX Ta €KOJIOTIYHUX MNpPUJIAJiB i
CUCTEM
AK MO>XHa HaBuuku  BuUKOpHUCTaHHA iHPopMaUiMHUX |  KOMyHiKaliiHUX
KOPHUCTYBaTHUCA TEeXHOJIOTiI.
HAOyTHUMHY 3HAHHAMM i 3[aTHICTb 10 MOIUYKy, 06po6JieHHs Ta aHasi3y iHpopMmauii 3 pi3HUX
YMiHHAMM? JKepeJ.

37 aTHICTb BUSIBJSATH, CTABUTH Ta BUPilllyBaTH MpoO6IeMHU.

3[aTHICTb OLIiHIOBATH Ta 3abe3Me4yBaTH IKiCTb BUKOHYBAaHUX POOIT.
34aTHICTb 06MpaTH Ta 3aCTOCOBYBATH NPU/aTHI MaTeMaTU4YHI METOIH,
KOMII'IOTEePHiI TeXHOJIOrii, a TaKoX MiAXoAud [0 CTaHJApTH3alii Ta
ceptudikanii a8 BUpilleHHs 3aBJaHb B cdepi MeTpoJsorii Ta
iHpopMaliliHO-BUMipIOBa/IbHOI TEXHIKH.

[I[pakTU4YHI HaBUYKM pO3B’I3yBaHHS CKJIAJHUX 33Jlad 1 mpobJseM
MeTpoJiorii, iHpopmaliiiHO-BUMiplOBa/IbHOI TeXHiKH, CTaHJAapTH3allil
MPU OLIiHIOBAHHI AKOCTI NPOAYKIIII.

3/1aTHICTb 3aCTOCOBYBATH CUCTEMHUU MiJIXiJ 10 BUPIlLIEHHS HAayYKOBO-
TeXHIYHUX 3aBAaHb MeTpoJiorii Ta iHPopMmaliliHO-BUMipIOBaJbHOI
TEeXHIKU.

31aTHICTb po3B’siI3yBaTH CKJIa/iHI npodeciiiHi 3aBJjaHHs i Ipo6JieMH Ha
OCHOBiI pPO3yMiHHSI TEeXHiYHMX acleKTiB 3abe3Ne4YeHHS KOHTPOJIIO
AKOCTI IPOAYKIIIL.

3[aTHICTb [JEeMOHCTPYBaTH 3HAaHHA 1 pO3yMiHHA MaTeMaTU4YHHX
NPpUHIUIIB 1 MeToJiB, HeOOXiIHUX [AJisd CTBOPEHHSI BipTyaJIbHUX
3aco6iB BUMiploBaHHS Ta iHpopMaliiHO-BUMipIOBa/IbHOI TEXHIKH.
3[aTHICTb AOTPUMYBATHUCA IPAaBOBUX 1 €TUYHUX HOPM 3 IUTaHb
iHTeJIeKTyaJIbHOI BJIaCHOCTI.

3/laTHICTb  3aCTOCOBYBaTH I|HTepHeT TexHOJIOTrii B  NpaKTHULi
JloCaipKeHHs1 Mpo6JieM Ta NMepCrneKTUB HAyKOBOTO, aHAJITUYHOIO i
€KO0JIOTIYHOTO NPUJIaZ00yAyBaHHS.

34aTHICT BUKOPUCTOBYBATH iHOpMaliliHi TexHO0JI0Til B eKoJIoril.
3/1aTHICTb BHUKOPUCTOBYBaTH iHPOpMaliiiHi Ta BHUMIipHOBaJIbHI
TEXHOJIOTIl y cuCTeMaxX eKO0JIOTiYHOI 6e3MeKH!.

3[aTHICTb NPOEKTYBATH IPUJIAL0BI CUCTEMU TA TEXHOJIOTIYHI IPOLIeCH
3 BHUKOPMUCTAHHSIM Cy4acHOI MeTO0/0JIoTil, HaWCy4YacCHIlIMX METO/iB
JOCHIPKEeHHS.

3[aTHICTb 3aCTOCOBYBAaTH QpyHJAaMeHTa/IbHi 3HaHHSA B rajly3i Cy4acHUX
iHbopMalLiiHUX TexHoJOTiHd, iHGOpMalLiiHO-BUMipIOBaJIbHUX Ta
004K CII0BAJIbHUX CUCTEM.

Indopmauniiine Po6oya nmporpama HaBYasibHOI AuciuIUiHK (Cunabyc), HaBYaJbHUHU
3a0e3ne4eHHsA NOCIOHUK (eJIeKTPOHHE BU/IAHHS )

JUCIUILIIHA

Buj cemecTpoBOro Ex3ameH

KOHTPOJIIO
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KaTtasior BUGIpKOBHUX HaBYaJIbHUX AUCLUILIIH
Jipyroro (MaricTepcbKoro) piBHs BHIILOI OCBITH

IndopmaniitHe Ta MeTpoJIOTiUHE 3a6€e3NeYeHHs OpraHiB cepTugikaiiii,

iHCIeKTyBaHHSI Ta BUNIPOGYBaHHA

Kadeapa, saka
3a0e3nevy€ BUK/JIaJaHHS

[ndbopMalliiHO-BUMipHOBaJIbHUX TEXHOJIOTIN

PiBeHBb BUII0i OCBITH

Jpyruii (MaricTepcbKuii)

Kypc, cemectp

1 Kypc, BecHsIHUM (2) ceMecTp

06car AUCHUILIIHY Ta
po31oJia roauH
ayAMTOPHOI Ta
CaMOCTIMHOI po60TH

5 kpeauTiB EKTC (150 rogun), 90 roguH ayJUTOPHOI po6OTH,
60 roauH caMoCTiliHOI po60TH

MoBa BUKJ/IaAaHHSA

Ykpaincbka

Bumoru 0 no4yaTky
BUBYEHHHA

JAucnuniiiHa BigHOCUTBCA [0 BUOIPKOBUX KOMIIOHEHTIB LUKy
npodeciiiHol NirOTOBKK OCBITHBOI MpOrpaMu MiITOTOBKU MaricTpis.
[l OCBOEHHA AUCLMIUIIHU 3400yBay NOBHMHEH MaTH KOMIETeHI,
OTPUMaHi B  pe3yJibTaTi OCBOEHHA TaKUX [JUCLHUIUIIH  K:
«MopenoBaHHA Ta oONTUMi3anisa iHdopMaLiliHO-BUMipIOBaJIbHUX
cucrteM», «CuUCTeMHU 1 MeTOAU KOHTPOJIIO HAKOCTI Ta TeXHIYHOI
JliarHOCTUKNY», «IIpO€EKTYBaHHA KOMI'IOTepU30BaHUX iH$OpMaLiiiHO-
BUMIpPIOBAJIbHUX CUCTeM», «IHTeJileKTya/IbHI I porpamMHi MeToAd Ta
QJITOPUTMHU MiABUIIEHHS TOYHOCTI 3aC06iB BUMipIOBa/IbHOI TEXHIKHY,
«KoMn'roTepHe MogenoBaHHA B iH$OpMaLiliHO-BUMiprOBaJbHIN
TEeXHIiLi», «MeTpoJioriuHe 3abe3neyeHHs iHpopMaLiiHO-
BUMIPIHOBAJIbHUX CUCTEMD.

IIlo 6yae BUBYATHUCA?

MeTpoJsioriyHe 3abe3ne4eHHs Ha PiBHI BUINPOOYBaJIbHUX Ta
KaJ1ibpyBaJIbHUX JlabopaTopii, BU/U MEeTPOJIOTIYHOi
NPOCTOCTEXKYBAHOCTI Ta CHNOCOOM 3abe3meyeHHs] MeTPOJIOTiYHOI
IIPOCTEXYBAHOCTI.

ETajioHHa 6a3a, 1mo 3abe3nedyye MeTPOJIOTIYHY MPOCTEXYBaHICTh,
HOPMaTHUBHO-TeXHIYHI  JOKYMeHTH, 10 il  perJaMeHTYyIOTh.
[IlpuHuMNianbHI 3MiHU B MiXKHapoHil cUCTEMIi OAMHUIIb.

3aco6u BUMipIOBa/JIbHOI TEXHIKH 3a piBHEM IX ToOYHOCTi. PekoMeHanjii
11010 BUOOPY ONTUMAIbHUX 3aC00iB BUMipIOBa/IbHOI TEXHIKH.
3BipeHHs1 Ha PpiBHI KasibpyBa/JibHUX JiabopaTOpiil HallioOHAJTbHUX
MEeTpPOJIOTIYHUX IHCTUTYTIB.

3BipeHHs Ha piBHI aKpeJUTOBAaHUX KaJibpyBaJbHUX JabopaTopii
«cepeaHbOI JIAHKUY.

3ara/ibHi NUTaHHSA KaJibpyBaHHA: 110 TaKe KaJiOpyBaHHS i YUM BOHO
BiZIpi3HSETHCA Bij IHIIKMX MpoOLEAYpP METPOJIOTIYHOrO 3abe3nedyeHHs
(TeopeTHuHi 3acaiu KaJibpyBaHHS).

[ToBipka, B YoMy ii 0COGJIMBOCTI i B AKUX BUNaJKax Il MOXKHA 3aMiHUTH
KasnibpyBaHHaAM. HopmartuBHa-npaBoBa 6a3za YkpalHM  10J0
NpOBe/IEHHSI NOBipKHU (TeopeTHUYHi Ta 3aKOHO/IaBYi acClleKTH NOBIpKU B
YkpaiHi).

HopmaTuBHO-TeXHiYHA Ta HOpPMaTHBHO-NpaBOBa 06a3a YkpalHU Ta
Mi>KHapo/iHi IpaBuJia Ta HACTAHOBU L[0/0 KalibpyBaHHSA (3aKOHOJaBYi
3aca/i1 KajibpyBaHHs).
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KaTtasior BUGIpKOBHUX HaBYaJIbHUX AUCLUILIIH
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[Topsiiok mpoBeJleHHS1 KaJlibpyBaHHS Ta OMNpall0oBaHHsS pe3yJbTaTiB
KaJlibpyBaHHs (MpaKTUYHI 3acaZik KaiOpyBaHHA).

[lokasHUKM IKOCTI NnpoueAypu BUNpoOyBaHHSA. BB sikocTi 3aco6iB
BUMIpIOBa/IbHOI TEXHIKU Ha SIKICTb NpOLelypyu BUIPOOYBaHHS.
MixksiabopaTopHi MOpPiBHAJBHI focaigkeHHs. [lopsgok npoBeaeHHS,
NMOKa3HWKHU TOYHOCTI 1110 OLiHIOIOThCS.

MeToau crnoco6u ompaloBaHHA pe3yJbTaTiB BUMIpIOBaHb MpPHU
NpOBeJleHHI Mi>K JTabOpaTOPHUX NMOPIBHAJBHUX 10CTi>)KEHbD.

MeToau cnoco6bu  BUKOPUCTAHHA  pe3y/bTaTiB  BUMIipIHOBaHb,
OTPUMAaHUX TNpPU TMPOBeJEeHHI MDK/IA00pPATOPHUX MOPIBHAJIBHHUX
JOCTi/DKEHb [AJis  OLIiHIOBaHHSI KOMIIETEHTHOCTI BHUINPOOYyBaJibHOI

JlabopaTopii.
Yomy ne gikaBo/Tpebda [ligroToBKa iHXKeHepa-MeTpoJIora, Clieliasicra-MeTpoJiora,
BUBYATHU? MeHe/P)Kepa-MeTpoJiora, fKi MpaniolTb B KalibpyBaibHIM abo

BUIIPOOYBaJIbHIN JlabopaTopii 6y/b-IKOro CpsIMyBaHHSI He MOXJ/IMBa
6e3 OTpUMaHHA Cy4yaCHHUX 3HAaHb Ta BMiHb B cpepi MeTpOJIOTIHHOTO
3abe3neyeHHs KaJlibpyBaJbHUX JlabopaTopii, 30KpeMa, 3abe3neyeHHs
BEPTUKAJIbHOI Ta TOPU30HTA/ILHOI METPOJIOTiIYHOI NPOCTEXKYBAHOCTI.
HaBezeHui Bullle nepeJsiik NUTaHb, 1[0 IPONOHYIOTHCA B [IbOMY KYypCl €
OpraHiuHoO MOB’sI3aHUM i JlJa€ HeOOXiZHI Ta jocTaTHI 3HAaHHS Ta YMiHHSA
s epeKTUBHOI po6oTH B chepi MeTposIOTiUHOrO 3abe3nedeHHs,
3abe3neyye MOXK/IUBICTb KTOBOPUTH OJ|HIEI0 METPOJIOTIHHOO MOBOIO» 3
iHO3eMHHMMHM MapTHepaMH, OCKiJIbKM 06a3yeTbCsd Ha MDKHApPOJHUX
pPEKOMeHAliAIX I BUKOPUCTOBYE 3arajbHO NPUUHATY YHidpikoBaHy
TEepPMiHOJIOTIiI0 ranysi.

YoMy MOKHA Bu 6ygeTe:

HaBYMTHCA? 3HaTU sfKa HOPMAaTHBHO-NpaBOBa Ta HOPMAaTHMBHO-TeXHiYHa 06a3a
YKkpaiHM perjiaMeHTye MNUTaHHS MeTPOJIOTIYHOTO 3abe3neyeHHs
KaJ1iopyBaJIbHUX J1abopaToOpiH, Ae YKaATH ii OHOBJIEHHS Yyepes JessKUn
yac micjd 3aBeplleHHs BHUBYEHHA Kypcy. lle [03BOJIUTH CaMOCTIMHO
OHOBJIIOBAaTH OTPUMaHi 3HaHHSA B TeMIli, 00YMOBJIEHOMY TeH/IeHLlisIMHU
PO3BUTKY rajysi.

3HaTU fAKI MDKHapoJHi pekoMeHJalil perJaMeHTYHTb I[HUTaHHA
MeTpoJIOTiUHOTrO 3abe3nevyeHHs1 KajliOpyBajibHUX JiabopaTopid, Ae
HIyKaTH 1l OHOBJIEHHS Yepe3 AessKWH Yac Nic/is 3aBeplleHHs] BUBYEHHS
Kypcy. Lle 103BOJIMTh CaMOCTIMHO OHOBJIIOBAaTH OTPUMaHi 3HAaHHA B
TeMIIi, 00YMOBJIEHOMY T€HJIE€HLisIMU PO3BUTKY Tray3i.

3HaTyU fAKi BUAU METPOJIOTIYHOI MPOCTEKYBAHOCTI peasi3yl0TbCAd B
KaJlibpyBaJIbHUX Ta BUIIPOOYBa/JIbHUX J1ab0paTopisx, ix 0cO6JIMBOCTI Ha
OpraHisanifiHOMy, TEXHIYHOMY Ta NPOLEeAYPHOMY PiBHSX.

3HaTH sIKa poJib 3BipeHb, MOBIPKHU Ta KalibpyBaHHSA y KaJiOpyBalbHUX
JlabopaTopisax, IX 0CO6JMBOCTI Ha OpraHizalniiHOMY, TEXHIYHOMY Ta
NpoLeAypHOMY PiBHAX.

3HaTU fIKa pOJib MNOBIpKH, KaJibpyBaHHS Ta MiX JiabopaTOpPHUX
HNOPIBHAJIBHUX JOC/AiI)KeHb Yy BUIPOOYBaJIbHUX JiabopaTopiax, ix
0COOJIMBOCTI Ha OpraHisaliiHOMYy, TeXHiYHOMY Ta MpPOILEeAYPHOMY
piBHAX.
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BosioziTh MeToAMKaMU 3BipeHHS Ta KalibpyBaHHA 1 BMiTH iX
3aCTOCOBYBAaTH IpU  OMNpaLIOBaHHI pe3yJbTaTiB  BUMIpPIOBaHb,
OTPUMMaHUX B KaslibpyBasbHiN JJabopaTopii.

BoJsioziTh MeTOAMKaMU NPOBeJleHHS Mi>K/1abopaTOPHUX NOPiBHABHUX
JOCAiIKeHb Ta BMITH IX 3aCTOCOBYBATU IPU ONPaLlOBaHHI pe3yJIbTaTiB
BUMIipIOBaHb, OTPMMaHUX Y BUNIPOOYBaJibHil JJabopaTopil:
ONpalLloOBaHHS  pe3yJbTaTiB  MiDKJIAaOOPAaTOPHUX  MOPiBHAJBHUX
JOCHIIKEeHb;

BUKOPUCTAHHA pe3yJbTaTiB MDX/Iab00paTOPHUX MOPiIBHAJBHUX
JIOCJIiIPKeHb JiJisl OI[iHIOBAaHHS KOMIIETEHTHOCTI JJabopaTopil.

AK MO>XKHa Ha piBHI MeHemxepa-MeTpoJiora abo noJi6HOI mocai OpiEHTYBATUCS
KOpHCTyBaTHUCA B OpraHi3alliMHUX, TeXHIYHUX Ha NPOLEAYPHUX NUTAHHA Oprasisanil
HAaOyTUMHU 3HAHHSAMM i po6oTH KanibpyBa/lbHOI Ta BUIPOOYyBaJibHOI JiabopaTopii, Ta
yMiHHAMU? NpPOTHO3YBaTU HeOOXi/lHE pecypcHe 3abe3neyeHHs1 (JAOKYMeHTasbHe

3abe3neyeHHs], TexHiuHe 06JiIaiHAHHS, BHUMOTH /[0 MpPUMIlleHb,
nepcoHaJi, 6e3rneKy Touio).

Ha piBHi cnenianicra-mMeTpoJiora, iHXKeHepa-MeTpoJiora abo nofjibHoi
10ocaJiu BMiTH MPOBOAWUTHU KaibOpyBaHHSA (3HATH BCi HEOOXiAHI BUMOTH
JUISl IbOTO B KOHTEKCTI pecypcHOro 3abe3nevyeHHs), ONpalboOByBaTH
pe3y/bTaTU BUMIpIOBaHb JJs Ljijed KajaibpyBaHHS Ta QoOpMyBaTH
IPOTOKOJIY KaJiOpyBaHb.

[IpaniBHUK MeTpOJIOTIYHOI CAYX0U BHUINPOOYBaJbHOI Jiabopartopii,
NpaliBHUK BifJily 3 OLIHKM SIKOCTI BUIpPOOYBaJbHOI JiabopaTopii
niANpUEMCTBA ab0 NpU3HaveHa B 1ik chepi AisIbHOCTI 0coba 3MOXKe:
OpIEHTYBAaTHUCA B OpraHi3aliiHUX, TEeXHIYHUX Ha MpoUeSyPHUX
NUTaHHSA opraHizauii po60THM BUMNPOOYBaJbHOI JiabopaTopii, Ta
NPOTHO3YBaTU HeOoOXi/lHE pecypcHe 3abe3neyeHHs (JLOKyMeHTasbHe
3abe3neyeHHs], TeXHiuHe 006J1aJilHAHHS, BHUMOTHM [0 TMPHUMillleHb,
nepcoHas, 6e3neKy TOILO).

NpPOBOAWTU BUMIPIOBAHHA [Jil NPOBeJEeHHS MiX JabopaTOpHUX
NOPIBHAJIBHUX JOCJi/KeHb, OIpalbOByBaTH IX pe3yJbTaTH, Ta
BUKOPHUCTOBYBATHU iX B MNPaKTUYHIN [AisdJbHOCTI JiabopaTopik s
BHYTpPIIIHbOTO 3abe3NedyeHHsI fAKOCTi JlabopaTopil, nepeBipku
NPUUHATHOCTI pe3y/abTaTiB, OTpUMaHUX B JiabopaTopii, OLiHKHU
BHYTPILIHbOI KOMIIETEHTHOCTI JlabopaTopii.

Indopmaniiine Po6oya nporpama HaB4asibHOI Auctumainu (Cunabyc), AUcCTaHLIMHUK
3a6e3ne4YeHHsA Kypc Ha miatdopmMi CikopcbKuii)

JAUCIUILIIHA

Buj cemecTpoBOro Ex3ameH

KOHTPOJIIO

15



KaTtasior BUGIpKOBHUX HaBYaJIbHUX AUCLUILIIH
Jipyroro (MaricTepcbKoro) piBHs BHIILOI OCBITH

IHpopmaniiiHi TeXHOoJI0Tii BUMipIOBa/IbHUX CUCTEM

Kadeppa, saka
3a6e3ne4yy€ BUKJIaJaHHS

ludbopMaLiiHO-BUMipHOBAJILHUX TEXHOJIOTIHN

PiBeHb BUIIIOI OCBITH

Jpyrui (MaricTrepcbKui)

Kypc, cemecTp

1 Kypc, BecHsIHUM (2) cemecTp

06cAr AMCHMILIIHM Ta
po310J4ia roauH
ayAUTOPHOI Ta
CaMOCTiFHOI po60TH

5 kpeauTtiB EKTC (150 rogun), 90 roguH ayJUTOPHOI pobOTH,
60 roauH caMoCTiiiHOI po60oTH

MoBa BUKJIaJaHHSA

YKpaiHcbKa

Bumoru g0 moyaTky
BHBYEHHSA

JAucnuniiHa BigHOCUTbCA A0 BUOIPKOBUX KOMIIOHEHTIB LUKy
npodeciiHOol MiAroTOBKU OCBITHBLOI MPOrpaMu MiITOTOBKK MaricTpiB.
11 OCBOEHHSI AMCLUUILIIHM B MepULy 4yepry 37,00yBady NOBMHEH MaTHU
KOMIIETEeHIlil, OTpUMaHIi B pe3yJIbTaTi OCBOEHHA TAKUX AUCLMUILIIH AK:
«O6uynucaOBaZibHA TexHiKa Ta MNporpaMyBaHHA», «TexHoJioril
IporpaMyBaHHA iHpopMaLiliHO-BUMipIOBa/IbHUX  CUCTEM»  Ta
«[IporpamMmyBaHH# 6a3 JaHUX», TOOTO MaTH HABUYKHU BOJIOJIiHHS MOBOO
C# Ta HaBUYKU POOOTHM 3 MOBOKO CTPYKTypoBaHUX 3anuTiB T-SQL.
Takox OakaHa HasIBHICTb KOMIIETEHIiM, OTPUMaHUX B pe3yJ/bTaTi
OCBOEHHS TaKUX AUCHUILIIH sK: «[I[pOEKTyBaHHS KOMI' IOTEPU30BAHUX
iHbopMaliliHO-BUMipIHOBa/JIbHUX CUCTEM, «IHTeseKTyabHi 1
NporpamMHi MeToJU Ta aJrOPUTMU MiJBUILEHHS TOYHOCTiI 3aco6iB
BUMipIOBaJibHOI ~ TexHiku», «KoMm'ioTepHe  MojJe/ilOBaHHS B
iHbopMaliiHO-BUMipHOBa/IbHIN TeXHilli».

Illo 6yae BUBYATHCA?

[lepmia yacTMHA AUCLUMILIIHU OpPiEHTOBAaHA HAa BUBYEHHA TEXHOJIOTII
JIOCTyNy [0 JaHUX: PO3IJAAAITbCS OCHOBHI MOMEHTH poOOTH 3
TexHoJioriero Entity Framework Core (cTBopeHHs1 06'€KTHUX Mo/Jesien
Ha OCHOBIi 06a3 AaHuX; cTBOpeHHS B/l Ha OCHOBi 06'€EKTHUX MoJeJiel;
onepauii jolaBaHHSl, OTPYMaHHs], OHOBJIEHHSI Ta BU/JAJIeHHS [aHUX;
HaslaluITyBaHHSA KoHirypani ajs 3'eiHaub 3 B/l; peanisaiisi 06'ekTHO-
pessIiiHOrO0 CiBCTaBJIeHHS Ta Horo KoHpirypariis).

Jlpyra yacTvHa AYMCLUILIIHU OpiEHTOBaHA Ha PO3IJisi/i OCHOB NOOYA0BU
Cy4yacHUX BeO-0/aTKiB 3 BUKOPHUCTAHHSIM TEXHOJIOTiIM Bif kommnail
Microsoft: BuB4YalOTbCA pi3Hi 1Ma6JOHM Beb6-AOJATKIB HAa OCHOBI
kpocmsiatpopmeHoro ¢perimBopky ASP.NET Core, ocobsiuBocTi
apxiTeKTypu Beb6-goaaTkiB, ma6son MVC (Model-View-Controller),
B3aEMO/Iisl 3 6a3amu JaHux yepes Entity Framework Core.

Yomy e nikaBo/Tpeda
BUBYaTH?

Entity Framework - TexHoJi0Tisl 06'€KTHO-peILiHOTO BiloOpaXKeHHs
Bia kommnaHii Microsoft — 703BoJisSIE pO3pOOGHUKAM OTPUMYBATH JOCTYII
[0 JaHWX, BUKOPHUCTOBYIOUM KOHLENTyaJbHY 00'€KTHY MO/iesib, a He
6e3nocepelHbO pesisliiiHy 6a3y JaHux. MeTa Takoro mnigxoay -
3MEHLIUTH KIJIbKICTh KOAY, 1KMW NOTPiOHO HAaNKCaTH /I OTPUMaHHSA
JlocTyny Ao 6asu i 4yacy Ha MiATPUMKY O6'€KTiB B J0JAaTKax, L0
NpaIoTh 3 JAaHUMU.

ASP.NET - TexHoJsioris koMnaHii Microsoft - BUKOpUCTOBY€ETbCA ISl
CTBOpPEHHS1 BeO-CalTiB, Be6-cepBiciB i AoAaTKiB. 3aBAsKU HAJliHOCTI,
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6e3neni i THYYKOCTI aKTUBHO BHUKOPUCTOBYETHCS BEJIUMKHUMH
KoMnaHisgsMu. CTaHAapTHiI 6i6J/i0TEKHM TeXHOJIOTii MiCTATh 6araTo
MOJyJIiB, I1a0JIOHIB i mpoLeAyp, 10 poOUTH Il 3pYyYHOI0 /1/151 PO3POOKH i
HiATPUMKU MaclITabHux npoekTiB. BuBuutu ASP.NET nocuts cknagHo,
OJJHAaK THX, XTO BIIOPAETHCA 3 LIMM 3aB/JlaHHSAM, YeKa€ 0/jHA 3 HAUBULUX
3apobiTHux niart B IT-cdepi.

Yomy MoxHaA Pe3ysbTaTy¥ HaB4YaHHA: BMIHHfI BHUKOPUCTOBYBaTHM 3acobu Entity
HaBYMTHCA? Framework Core g1 cTBOpeHHs 11apy B3aeMo/ii 3 JaHUMHU B 10JaTKax
Ha niatdopmi .NET,

PO3YMiHHA MNPHUHLMIIB MNPOEKTYBAaHHSA  BeO-/0AATKiB, BMIiHHS
OpraHi3oByBaTH KOPEKTHY POOOTY 3 piSHUMHU THUIIaMU Be6-3aNHUTIB.

Ak MoxKHa KoMneTeHTHOCTI:

KOpHMCTyBaTHUCA 3paTHiCTbL  aHaslidyBaTH, BepuUdiKyBaTH, OLIiHIOBaTU MOBHOTY
HAOyTHUMHY 3HAHHAMM i iHpopmauii B xoxi mnpodeciliHOi AifAAbHOCTI, NpU HEOO6XiJHOCTI
YMiHHAMM? JIOTIOBHIOBATH ¥ CUHTEe3yBaTH BiACyTHIO iHpopMaliito ¥ mpauBaTH B

YyMOBaxX HEBU3HA4Y€HOCTI.

3/4aTHICTb 0 CaMOCTiHHOT'O OCBOEHHSI HOBUX METO/IiB AOCJiIKeHHS,
3MiHM HAYKOBOT'0 1 HQAYKOBO-BUPOOHHUYOT0 MPOPist0 CBOET AiAJIbHOCTI.
37aTHICTb KepyBaTH NMPOEKTaMH, OPTaHi30ByBaTH KOMaHAHY POOOTY,
NpOABJATHU IHILATUBY 3 yJAOCKOHAJIeHHA JiAJIbHOCTI, y TOMYy YMCJIIi
HayKOBO-AOCAIAHY AiJbHICTh Y MXKHAPOAHOMY CEpeNOBUIL.

37 aTHICTb CKJIalaTy TexXHiYHi 3aB/JaHHS Ha po3p06Ky iHpopMalinHUX
i BUMIpHOBaJIbHUX CHUCTEM, Ha MNPOEKTYBAHHSA 1 BUIOTOBJIEHHS IX
NPUCTPOIB Ta By3JiB, BUOMpPATU HeoOXifHe 006JalHAHHSA i TeXHiyHe
yCTaTKyBaHHsS TOTyBaTHM HeOOXiZHI Or/isg/ Y, OMUCHA NPUHLUMIIB Aii,
MeTO/liB BUMipIOBaHHsI, MPOBOAWTU BUOIp TeXHIYHUX pillleHb 3
HeOOXiJHUM OOI'PYHTYBAHHSIM.

34aTHICTh aHai3yBaTU BUMOTM [0 NPOrpaMHO-anapaTHUX 3acobiB
KOMIT'I0OTepPHOI TexHiKM iHPOpMaLiiHUX BUMIipIOBaJbHUX CUCTEM,
CTBOpPIOBAaTHM IHporpamMHe 3abe3ledyeHHs KOMII'IOTEPHUX 3acobiB
iHpopMaLiliHUX BUMipIOBaJIbHUX CUCTEM LIMPPOBUX CUCTEM Mepesadi
JlaHUX.

37aTHICTb 0 BUKOPUCTAHHSA 6a3 JaHUX NpU No6y/0Bi iHpopMalliiiHO-
O0OYMC/IIOBAJbHUX CHUCTEM, iX NPOEKTYBaHHS, aJMiHiCTpyBaHHS Ta

3aXHUCT.
IndpopmaninHe Po6ouya mnporpama HaByasbHOI gucuuiiiHd (Cuiaabyc), MeTOAWYHI
3a6e3ne4YeHHsA BKa3iBKM Ta KOHCIEKT JIEKI[ik B CUCTeMi ynpaBJiHHA KypcaMu Moodle.
JUCHUILIIHU

Buj cemecTpoBOro Ex3ameH

KOHTPOJIIO
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KaTtasior BUGIpKOBHUX HaBYaJIbHUX AUCLUILIIH
Jipyroro (MaricTepcbKoro) piBHs BHIILOI OCBITH

* Kioep-¢pi3znyHi cucremu

Kadeapa, ska

3a0e3nevy€ BUK/IaJaHHSA

[HbopMalliiHO-BUMipOBaJbHUX TEXHOJIOTIH

PiBeHb BUIIIOI OCBITH

Jpyruii (Marictepcbkuii)

Kypc, cemecTp

1 Kypc, BecHsiHUH (2) ceMecTp

0o6cAr AUCHUIJIIHY Ta
po3noAia roguH
ayAUTOpHOI Ta
CaMOCTIMHOI po60TH

5 kpeauTtiB EKTC (150 roaut), 90 roauH ayJUTOPHOI po6OTH,
60 roguH camMoCTiHOI po60TH

MoBa BUKJ/IaJaHHA

YKpaiHcbKa

Bumoru g0 Mno4aTKy
BUBYE€HHA

JAucuuniiHa BiITHOCUTbCA A0 BHUOIPKOBHX KOMIIOHEHTIB LIMKJY
npodeciiiHOI MiAITOTOBKX OCBITHBLOI MpPOrpaMu MiZIFOTOBKU MaricTpis.
/11 OCBOEHHSI AUCHMIUIIHU 3700yBay NMOBHHEH MaTH KOMIIETeHILii,
OTpUMaHi B  pe3yJibTaTi OCBOEHHA TaKUX [JUCLHHUIUIIH  fK:
«MogientoBaHHST Ta onTUMi3anisga iHPopMaLiiiHO-BUMipIOBaJbHUX
cuctem», «CucTeMd 1 MeTOAM KOHTPOJIIO fAKOCTI Ta TeXHIYHOI
JiarHOCTUKU», «IIpOEKTYBaHHS KOMII'FOTEPU30BaHUX iHPOpMaIllilHO-
BUMIpPIOBaJIbHUX CUCTeM», «|HTesleKTya/IbHi 1 porpamMHi MeToAU Ta
QJITOPUTMHU NiJBUILEHHS TOYHOCTI 3aC00iB BUMipIOBa/JIbHOI TEXHIKMW»,
«Komr'roTepHe MojenoBaHHSA B iHpopMaliiHO-BUMiplOBabHIN
TEeXHILi», «MeTpoJioriuHe 3abe3neyeHHs iHpopmariiHo-
BUMIpPIOBAJIbHUX CUCTEMD.

IIlo 6yae BUBYATHCA?

TexHoJsi0Til LWITYYHOrO IHTE/JEKTY Ha OCHOBI aJrOPUTMIB HediTKOI
JIoTikM 1 HepoHHUX Mepex. HelipoHHI Mepexi Ik 0OCHOBa Mo6GyA0BU
iHbpopMaliiHO-BUMipIOBaJIbHUX  cUCTeM. TexHoJioTil  IITy4HOTO
iHTenekTy 1 iX BUKOpHUCTaHHA B iH$OpMaliiHO-BUMipIOBaJIbHUX
cucTeMax

Yomy ne nikaBo/Tpeda
BUBYATHU?

HelipoHHi Mepexi € cy4yacHOI YHiBepcaJbHOIO TeOpi€l MNoOyJ0BHU
CUCTEM i3 BJIACTUBOCTAMHU iHTesiekTy lITydHHM iHTesneKT Hapasi €
OCHOBOI PO3BUTKY IHUQPPOBOIi €KOHOMIKU i MaMOYTHIX CyCHiJIbHUX
BiJHOCHH, a TaK0X IIMPOKO 3acTOCOBAaHUKW B iHPoOpMalliiiHO-
BUMIpIOBaJIbHUX CUCTEMAX.

Yomy MoKHaA

AnropyuTMaM Mo6yA0BU i METOAMKAM AOC/TIIKEHHS CKJIAJHUX CUCTEM

HaBYUTHCA? i3 BJIaCTUBOCTSIMM iHTeJieKTy. AHa/lizy i poO3poOKH CTPYKTYypH
iHpopMaliiHO-BUMipIOBaJIbHUX CUCTEM i3 BJACTUBOCTSIMU iHTEJIEKTY.
OCHOBHUM a/IrOpUTMaM i 3aZjayaM IITYYHOrO IHTEJIeKTY, TaKHUX SK
po3ni3HaHHS 06pas3iB.

AK MOXKHa HaBuukn BuKopucTaHHA iHoOpMaliMHUX 1  KOMYHiKaLilHUX

KOpHMCTYyBaTUCA TEXHOJIOTIH;

HaGyTUMHU 3HAHHSAMM i 3/laTHICTb 3aCTOCOBYBATH BiAIIOBiZHI MaTeMaTHU4YHIi, HAYKOBI i TeXHIYHI

yMiHHAMMU? MeTO/JM, a TaKO0X KOMII'IOTepHe IporpamMHe 3abe3NeudyeHHs [Jid

BUpillleHHA 3aBJaHb B
BUMIipIOBaJIbHOI TEXHIKY;

3[aTHICTb NPOAEMOHCTPYBATHU 3HAHHSA | pO3yMiHHA HAyKOBUX QaKTIB,
KOHIIeNIi}, Teopil, NpUHIUMIB i MeTO/1iB, HEOOXiAHUX /Il MiATPUMKHU

chepi MetpoJsiorii Ta iHdopMauiiiHO-
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KaTtasior BUGIpKOBHUX HaBYaJIbHUX AUCLUILIIH
Jipyroro (MaricTepcbKoro) piBHs1 BUIILOI OCBITH

cnenjanizanin 3 MetpoJsiorii  Ta iH$opMaLilHO-BUMIpIOBaJbHOI
TeXHIKH;

3/laTHICTb NpPOAEMOHCTPYBAaTH 3HAHHA | PO3yMiHHA MaTeMaTUYHUX
NPUHLMIIB i MeTo/iB, HEOOXiAHUX A/ MIATPUMKHM crelianizanii 3
MeTpoJiorii Ta iHpopMaliliHO-BUMipIOBa/IbHOI TEXHIKY;

3HaHHS Cy4aCHUX METO/IiB i mporpamMHOro 3abe3rnedyeHHs1 MOOYJ0BHU
aJleKBaTHUX TEOPETUYHUX MoJieJiel i cnoco6iB ix o6rpyHTyBaHHs; 3H 9
3HaHHS OCHOBHHUX NMPHUHIMIIB opraHisauii i no6ysoBu iHbopMaliiHo-
BUMIpIOBaJIbHUX CUCTEM, BMiHHS BPaxOBYBaTH 0COOJIMBOCTI rauysen ix
3aCTOCYBAaHHA, BHU3HAYaTH TOYHOCTI XapaKTEpPUCTHUKHU CUCTEM |
OKpeMHUX IX MOJYJIiB;

3HaHHA T0Npo MNPUHLUUNM MNOOYAOBU CydyacHUX iHPopMalilHO-
BUMIPIOBaJIbHUX Ta OOYMC/IIOBAJbHUX CHUCTEM, MepCIeKTUBHUX
HaIPAMKIB 1X pO3BUTKY;

3HaHHA PO 3aCTOCYBaHHA iHPOpMaLIMHUX TEXHOJIOTIM B MpPaKTHLi
JlOCJiIKeHHs Npo6JieM Ta NepCcrneKTHB HAyKOBOrO, aHaJITUYHOIO i
€KO0JIOTIYHOTO NPUJIaZ00y/1yBaHHS;

YMiHHA aHasi3yBaTU CKJ3AHI IHXKeHepHi 3aJayi, MpoLecu i cucteMu
BimoBiAHO A0 cnenjasizanii; o6upaTyd i 3acTOCOBYBAaTH MpPHAATHI
TUIIOBI aHAJIITU4YHI, PO3paXyHKOBI Ta eKClIepUMEHTa/IbHi MeToAu;
YMIiHHA IHTepHnpeTyBaTH pe3yJbTaTU TaKUX AOCJiAKeHb;

YMiHHSI BUKOPUCTOBYBAaTH iHQOpPMalliiiHi TEXHOJIOTIi B €KO0JIOTil.

Indopmaniiine Po6oy4a nporpama HaB4Ya/bHOI Aucuumiinu (Cunadyc)
3a6e3ne4YeHHs

JUCIUILIIHA

Buj cemecTpoBOro Ex3ameH

KOHTPOJII0
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KaTtasior BUGIpKOBHUX HaBYaJIbHUX AUCLUILIIH
Jipyroro (MaricTepcbKoro) piBHs BHIILOI OCBITH

CTPYKTYpHO a/ITOPUTMiYHiI METOAM MiJABULLEHHSA TOYHOCTI

Kadeppa, saka
3a6e3ne4yy€ BUKJIaJaHHS

ludbopMaLiiHO-BUMipHOBAJILHUX TEXHOJIOTIHN

PiBeHb BUIIIOI OCBITH

Jpyrui (MaricTrepcbKui)

Kypc, cemecTp

1 Kypc, BecHsIHUM (2) cemecTp

06cAr AMCHMILIIHM Ta
po310J4ia roauH
ayAUTOPHOI Ta
CaMOCTiFHOI po60TH

5 kpeauTtiB EKTC (150 rogun), 90 roguH ayJUTOPHOI pobOTH,
60 roauH caMoCTilHOI po60TH

MoBa BUKJIaJaHHSA

YKpaiHcbKa

Bumoru g0 moyaTky
BHBYEHHSA

JAucnuniiHa BigHOCUTbCA A0 BUOIPKOBUX KOMIIOHEHTIB LUKy
npodeciiHOol MiAroTOBKU OCBITHBOI MPOrpaMU MiAITOTOBKK MaricTpiB.
Jl11 OCBOEHHS JUCLMIUIIHU 300yBad NOBHHEH MaTH KOMIETeHI,
OTPUMaHi B  pe3yJibTaTi OCBOEHHA TaKUX [JUCLHUIUIIH  fK:
«MopenoBaHHA Ta onTUMi3alisgs iHQopMalilHO-BUMipIOBaJbHUX
cuctem», «CuUCTeMH 1 MeTOJM KOHTPOJIKO SAKOCTIi Ta TeXHIYHOI
JliarHOCTUKNY», «[IpO€EKTYBaHHS KOMI'IOTepu30BaHUX iH$OpMaLiiiHO-
BHUMIpPIOBAJIbHUX CUCTeM», «IHTesileKTya/IbHI I IporpamMHi MeToAd Ta
QJITOPUTMHU NiJ|BUILEHHSI TOYHOCTI 3aC00iB BUMipIOBa/JbHOI TEXHIKMW»,
«KoMn'roTepHe MogentoBaHHA B iH$oOpMaLiiiHO-BUMiprOBaJbHIN
TeXHilli», «MeTpoJioriuHe 3ab6e3neyeHHs iHpopManiiiHO-
BUMIpPIOBaJIbHUX CUCTEMD.

IIlo 6yae BUBYaTUCA?

HaBuasnbHa paucuyuniiiHa 6a3yeTbCcd Ha TOMY, 10 piBHSAAHHA
IepeTBOPEeHHA He BiZJOMOr0 3HAaYeHHd BUMIpPIOBAHOI BeJUYUHU
BKJIIOYAa€ B cebe KpiM Hel iHWIi He BimoMmi, Taki ik HeiHPOpMaTHUBHI
napaMeTpu BXiJHUX CUTHaJiB, MOXMOKMU KaHaJiB IepeTBOPEHHS],
NOXUOKHU BiJi 30BHIIlIHIX BIJIUBIB. MeTO/J0M KypCy € OCBOEHHSI METO/IiB
i 3aco6iB miABUIIEHHS TOYHOCTI Ha OCHOBiI BU3HAYEHHS peasbHOI
XapaKTEepPUCTHKU BHMIPIOBAJbHOTO KaHaly i poO3B’i3aHHA CUCTEMU
PIBHAHBb BiJHOCHO 3Ha4Y€HHA BUMIPIOBAHOI BEJIMYMHU BUKJ/IIOYEHHA |
3MeHLIeHHs NOXUOOK. B pe3ysibTaTi BUBUEHHS KypCY CTYyZ,eHT NOBUHEH
OCBOITU METO/JHU MiJIBUIIEHHHI TOYHOCTI BUMipIOBaJIbHUX MPUCTPOIB i
CUCTEM.

Yomy ne gikaBo/Tpebda
BUBYaATHU?

B npoueci ekcryaTaliii MeTpOJIOTIYHI XapaKTEPUCTUKH | TapaMeTpH
iHpopMaLiliHO-BUMipIOBAJIbHUX CUCTEM 3a3HAKOThb CYTTEBUX 3MiH. Lli
3MiHM MNpPU3BOJAATH [0 306i/JblIeHHS MOXUOOK BUMIpIOBaHHA Ta
NOTipLIeHHA AKOCTI NPOAYKIL.

3HaHHA OCHOBHHUX METO/iB OI|iHIOBAHHS METPOJIOTITYHUX
XapaKTepUCTUK Ta MiJABUILEHHA TOYHOCTI BUMIpIOBaJIbHUX NPUCTPOIB
3abe3neyye 3MeHIIEHHS BUTpPAaT Ha eKCIJlyaTalilo MOpuaajis,
NiJBUIIEeHHS AKOCTI NPOAYKIII.

Yomy MOKHA
HaBYUTHCA?

B pesysbTaTi BUBYEHHA KypCy CTYAEHT IOBUHEH OCBOITU METOAU
NiJABUILEHHA TOYHOCTI BUMIPIOBAJIbHUX NPUCTPOIB i CUCTEM, METOAHU
BU3HAYE€HHSI  METPOJIOTIYHMX  XapaKTepUCTUK  iHPopMaliliHo-
BUMIPIOBAJIbHUX CUCTEM Ta peasli30oByBaTH QJIrOPUTMU IiJABUIIEHHS
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TOYHOCTI BUMipHOBaHb, BU3HAYaTH ONTUMAJIbHI aJITOPUTMU KOPEKIil

NOXUOOK.
Ak MoKkHa 3[aTHICTb 06UpATH Ta 3aCTOCOBYBATH NPU/IaTHI MaTeEMaTU4YHI MeTOIH,
KOpUCTYBaTHCH KOMII'IOTEPHI TEXHOJIOTil, a TaKoX MNiXoAW A0 CTaHJapTu3alii Ta
HAaOyTUMHU 3HAHHSAMM i ceprudikanii aad BUpilleHHS 3aBAaHb B cdepi MeTpoJiorii Ta
yMiHHAMMU? iHpopMaLiliHO-BUMipIOBaJIbHOI TEXHIKH

3/laTHICTb 3aCTOCOBYBAaTH CUCTEMHUU MiJXiJ 10 BUPIilIEHHS HAayYKOBO-
TeXHIYHUX 3aBJlaHb MeTpoJiorii Ta iH(popMaliliHO-BUMipOBaJbHOI
TeXHIKH.

3[aTHICTb CTBOPIOBATH CyyacHi iH$opManiliHO-BUMIipIOBa/JbHI Ta
064K CJII0BaJIbHI CUCTEMM.

3[aTHICTb aHa/li3yBaTH Ta AOCAIPKYBAaTH CTPYKTYpH, TexHiYHI Ta
METpPOJIOTIYHI XapaKTepUCTUKU iHTesekTyalbHUX 3BT, cucrem
po3ni3HaBaHHs  006pa3iB, MIKPOKOMI'IOTEPHUX BUMIipOBaJbHUX
CUCTEM, CUCTEM MOHITOPUHIY Ta HNPOTHO3YBaHHs 3a PO3p06JIEHOI0
CaMOCTIMHO 260 CTaHJAPTHO METOAUKOIO

IHpopmanine Po6ouya nporpaMa HaByasibHOI AucuumiiHg (Cunabyc), HaBYaJIbHUHI
3a6e3ne4YeHHs NOCIOHUK (eJIeKTPOHHE BU/IaHHA)

JUCIUILIIHA

Bup cemecTpoBoro Ex3ameH

KOHTPOJIIO
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KaTtasior BUGIpKOBHUX HaBYaJIbHUX AUCLUILIIH
Jipyroro (MaricTepcbKoro) piBHs BHIILOI OCBITH

ApXiTeKTypa i KOMIIOHEHTH IHTeJ/IEKTya/IbHUX BUMipIOBAa/IbHUX CUCTEM

Kadeapa, axa IHbopManiliHO-BMMipHOBaJbHUX TEXHOJIOTIN

3a6e3ne4yy€e BUKJIaAaHHA

PiBeHb BHUIIOI OCBIiTH Jpyru#i (MaricrepcbKum)

Kypc, cemecTp 1 Kypc, BecHsIHUM (2) cemecTp

06cAr AMCHUIIIIHY Ta 5 kpeauTtiB EKTC (150 rogun), 90 roguH ayJUTOPHOI pobOTH,
po310J4ia roauH 60 roauH caMoCTiiiHOI po60oTH

ayAUTOPHOI Ta
CaMOCTiFHOI po60TH

MoBa BMKJIaJaHHA YKpaiHcbKa
Bumoru g0 no4yaTky JAucnuniiHa BigHOCUTbCA A0 BUOIPKOBUX KOMIIOHEHTIB LUKy
BUBYEHHSA npodeciiHOol MiAroTOBKU OCBITHBLOI MPOrpaMu MiITOTOBKK MaricTpiB.

Jl11 OCBOEHHS JUCLMIUIIHU 300yBad NOBHHEH MaTH KOMIETeHI,
OTPUMaHi B  pe3yJibTaTi OCBOEHHA TaKUX [JUCLHUIUIIH  fK:
«MopenoBaHHA Ta onTUMi3alisgs iHQopMalilHO-BUMipIOBaJbHUX
cuctem», «CHUCTeMHA 1 MeTOAM KOHTPOJIIO SKOCTI Ta TeXHIYHOI
JliarHOCTUKNY», «[IpO€EKTYBaHHS KOMI'IOTepu30BaHUX iH$OpMaLiiiHO-
BHUMIpPIOBAJIbHUX CUCTeM», «IHTesileKTya/IbHI I IporpamMHi MeToAd Ta
QJITOPUTMHU NiJ|BUILEHHSI TOYHOCTI 3aC00iB BUMipIOBa/JbHOI TEXHIKMW»,
«KoMn'roTepHe MogentoBaHHA B iH$oOpMaLiiiHO-BUMiprOBaJbHIN

TeXHilli», «MeTpoJioriuHe 3ab6e3neyeHHs iHpopMaLiiiHO-
BUMIpPIOBaJIbHUX CUCTEMD.
IIlo 6yae BUBYaTUCA? OCHOBHI CTPYKTYpH IHTeJIeKTYaJIbHUX CUCTEM.

[HTesleKTyanbHI JaTYUKHU.

MeToau Ta 3acobu peasizanii iHTeJeKTyaJlbHUX CHUCTeM Ha 6as3i
MiKpOKOHTpPOJIEPIB.

MeToau ompaloBaHHsA Ta Bisyasisauii BuUMiproBasibHOI iHdoOpMaliii,
30KpeMa pexeKlis (npuayLeHHs) i ceseklis (BUAIEHHS) 3a 3a/JaHO0
O03HAKOK OJIHOTO 3 JEKIJIbKOX CUTHaJiB, COPTYBaHHfA CUTHa/iB 3a
iHpopMaLiiiHOIO 03HAKOl0, MO/ MHOXWHU CUTHAJIB Ha MijJKJacH,
azpecHa ifeHTUdiKallisgd 0JHOTO 3 KaHaJliB nepe/iayvi, HA IKUU BIIJIMBAE
CUTHaJI i3 33/]laHO0 iHpopMaIliiHOK 03HAKOI) Ta iH.

Yomy ne nikaBo/Tpeda [Ipy cTBOpeHHi BHUMipIOBaJbHUX CHUCTEM pO3POOGHUKU TOBUHHI
BUBYaATHU? BpPaxOBYBAaTU BCi MOJIMBI CUTYyallii, AKi MOXXYTbh BUHUKHYTHU IiJ, 4ac
po6oTu 3 npuaaZoM. [Jly:ke BaXKKO IepefbauuMTH  peakliio
BUMIpDIOBaJIbHOI CUCTEMU Ha BCI BUNAAKU B3aEMOJilI JIIOAWUHU 3
NpUJaZOM y BUpIlIEHHI KOHKpeTHOI BHUMIiploBaJbHOI 3ajaui. lle
BUpIIIYETBCA  3a  JONOMOIOKW  CTBOPEHHA  iHTEJeKTyaJIbHUX
BUMIpPIOBaJIbHUX CUCTEM, 1[0 J03BOJUTb CKOPOTUTH Yac Ha pO3poOKYy, a
OTXe i1 Yac Ha aZjallTallilo0 Ta B3aEMOJiI0 3 BUMIPIOBAJIbLHOK CUCTEMOIO.

Yomy MoxHa Pe3ysibTaTy HaBYaHHA: BMiHHAI 3aCTOCOBYBAaTH CUCTEMHHUMU MiJAXif 0
HaBYUTHCA? BUpILeHHA IHXEHepHUX 33aZa4 IPOEeKTYBAHHA IHTeJIeKTya/lbHUX
cucteM Ha 6asi MikpokoHTpoJiepiB cimeiictBa STM32, PIC, Arduino
TOI1[0, PO3PO6JISTH BiJIIOBiJHI IpOrpaMHi KOMIIOHEHTH
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KaTtasior BUGIpKOBHUX HaBYaJIbHUX AUCLUILIIH
Jipyroro (MaricTepcbKoro) piBHs1 BUIILOI OCBITH

AK MOXXHa HaBuuku  BuUKOpUCTaHHA  iHQopMaLiMHUX | KOMYHiKallilHUX
KOPHUCTYBaTHCH TEeXHOJIOTTI.

HAO0yTUMHU 3HAHHSAMM i 34aTHICTL [0 NOUIYKYy, 06po6JsieHHs Ta aHasi3dy iHdopMarlil 3 pisHUX
YMiHHAMMU? JKepeJ.

3/1aTHICTDb OL[iHIOBATH Ta 3abe3Me4yBaTH AKiCTb BAKOHYBAaHUX POOIT.
3/aTHICTb NpPOEKTYBaTU IHTEJIeKTya/lbHi 3acobu BUMipHOBaJbHOI
TeXHIKM Ta iHTeJieKTya/bHi KoMnoHeHTU 3BT, cucteMyu MOHITOpUHTY
Ta IPOTHO3YBaHHH.

3[laTHICTb [0 TNPOEKTYBaHHA Ta MPAKTUYHOIO BUKOPHUCTAHHA
MIKpOKOMIT'IOTEPHUX CUCTeM B iHpopMaliliHO-BUMiprOBaJbHIN
TexXHIlli.

3[aTHICTb CK/IaJaTHU TeXHIYHI 3aBJJaHHSA Ha PO3p0OKY iHPpopMaLiiiHUX
i BHUMIpIOBaJIbHUX CHUCTEM, Ha MNPOEKTYBAaHHA 1 BUIOTOBJIEHHA IX
NPUCTPOIB Ta By3JiB, BUOMpPATH HeoOXifAHe 00OJalHAHHSA | TeXHiyHe
yCTaTKyBaHHs TOTYyBaTHM HEOOXiZHI Or/isg M, ONMUCHA NPUHLUMIIB Aii,
METO/IiB BUMIPIOBaHHs, NPOBOAWUTH BUOIp TEXHIUYHUX pillleHb 3
HeOOXiJHUM OOI'PYHTYBAHHSM.

[I[pakTH4YHI HaBUYKM pO3B’sI3yBaHHS CKJI3JHUX 3a4a4 i mpobsem
MeTpoJiorii, iHpopMaliliHO-BUMipIOBa/JIbHOI TeXHiKH, CTaHAapTHU3allii
IIpY OLIIHIOBAHHI AKOCTI NPOAYKLUiL

37aTHICTh BUKOPHUCTOBYBATHU iHXXeHepHe MMUCJIEeHHS JJis po6b0oTH B
CKJIQJTHUX YMOBAX TeXHIYHOI HEeBU3HAYEHOCTi 1 HeZOCTAaTHOCTI
iHpopMauii.

371aTHICTL BUKOPUCTAHHS TnpodecihHUX 3HaHb VIl CTBOPEHHS
KOHILENTYaJIbHUX MOJieJied, CUCTeM 1 TMpolLeciB; 3acTOCyBaHHA
IHHOBALIMHUX METO/IB /IJ1s BUPIlLIEeHHS IOCTAaBJIEHUX 3a/a4.

37 aTHICTb 3aCTOCOBYBATH Cy4acHy eJleMeHTHY 6a3y IpU pOeKTyBaHHI
iHTesnekTya/ibHUX 3BT, MiKpOKOMIT'I0TEPHUX BUMIPIOBaJIbHUX CUCTEM.

Indopmaniiine Po6oya nporpama HaB4asibHOI AucuuiuiiHKu (Cunabyc), HaBYaJbHUHU
3a0e3ne4YeHHs NOCIOHUK (eJIeKTPOHHE BUJAHHS )

JUCIUILIIHA

Buj cemecTpoBOro Ex3ameH

KOHTPOJII0
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KaTtasior BUGIpKOBHUX HaBYaJIbHUX AUCLUILIIH
Jipyroro (MaricTepcbKoro) piBHs BHIILOI OCBITH

* InHdpopmaniiiHO-BUMIPIOBa/IbHI KOMILJIEKCH

Kadeppa, saka
3a6e3ne4yy€ BUKJIaJaHHS

ludbopMaLiiHO-BUMipHOBAJILHUX TEXHOJIOTIHN

PiBeHb BUIIIOI OCBITH

Jpyrui (MaricrepCbKui)

Kypc, cemecTp

1 Kypc, BecHsIHUM (2) cemecTp

06car AUCHUILIIHY Ta
po310JiJ roaguH
ayAMTOPHOI Ta
CaMOCTIMHOI po60TH

4 xpeputiB EKTC (120 roguH), 72 roiuH ayUTOPHOI pO6GOTH,
48 roayH caMoCTiliHOI po60TH

MoBa BUKJ/IAAAHHA

Ykpaincbka

Bumoru g0 NMo4YaTKy
BUBYE€HHA

JAucuuniaiHa BiITHOCUTbCA [0 BHUOIPKOBHX KOMIIOHEHTIB LIMKJY
npodeciiiHOI MiAITOTOBKK OCBITHBLOI MpOrpaMu MiZIFOTOBKU MaricTpis.
/i1 OCBOEHHS JUCHMIUIIHM 3700yBay NMOBHHEH MaTH KOMIIETeHILii,
OTpHUMaHi B  pe3yJbTaTi OCBOEHHA TaKUX [JUCLUMIUIIH  4K:
«MogenoBaHHST Ta onTUMi3alisga iHPopMaliiiHO-BUMipIOBaJbHUX
cuctem», «CucTeMHd 1 MeTOAUM KOHTPOJIIO fAKOCTI Ta TeXHIYHOI
JiarHOCTUKU», «IIpOEKTYBaHHS KOMII'IOTEPU30BaHUX iHPOpMaIllilHO-
BUMIPIOBaJIbHUX CUCTeM», «[HTeJieKTyaJ/IbHI I mporpamMHi MeTtoAu Ta
QJITOPUTMHU NiJBUILIEHHS TOYHOCTI 3aC00iB BUMipIOBa/JIbHOI TEXHIKMW»,
«Komr'roTepHe MojiesitoBaHHS B iHpopMalliiHO-BUMiplOBaIbHIN
TEeXHILi», «MeTpoJioriuHe 3abe3neyeHHs iHpopmariiiHo-
BUMIPIOBAJIbHUX CUCTEMD.

Illo 6yae BUBYATHCA?

B naHoMy Kypci po3r/isiHyTO OCHOBHI CKJ1aZl0Bi YaCTUHU iHpopMaLiiiHO
- BUMIPIOBAJIbHUX KOMIIJIEKCIB: Cy4acHI IPOMHCIO0OBI KOHTpPOJIEPHY,
nepeTBOpIOBayi, iHTepdeiicy, ToKalbHi Mepexi, 3aco6U BiloOparKeHHs
iHpopmauii. HaBeseHo OCHOBHI NPUHIMIM  MaTeMaTUYHOTO
MO/Ie/II0BaHHA MPOLeCy BUMIipIOBAaHHS, METPOJIOrYHOT0 3abe3ne4eHHs
Ta NPUHLMIMN NOOYA0BU Ha ix 6a3i iHpopMalilHO- BUMipIOBaJbHUX
CUCTEM Ta KOMILJIEKCIB, a TAKO 3aC00iB IX pO3pOOKH .

Yomy e nikaBo/Tpebda
BUBYaTHU?

[IBUAKUNA PO3BUTOK 3ac06iB 00YMC/IIOBAJbLHOI TEXHIKH, 4, 0COBJIMBO,
KOMI'IOTEPIB 1 KOHTpOJIepiB, 3yMOBUB [0 CTBOPEHHS HOBHUX THIIIB
iHpopMaliiiHO-BUMipIOBa/IbHUX KOMILIeKciB 1 cucreM. CydacHa
iHbopMaliiHO-BUMipIOBa/JibHA TeXHiKa  poO3B’sA3ye OaraTo 3ajay,
NoB’A3aHUX 31 36MpaHHAM, NepeTBOPEHHsAM, Iiepejayerd Ta
36epiraHHsAM pisHOMaHITHOI iHpopMaliii npo cTaH pi3sUYHUX 00’ EKTIB.
CrnocTepira€Tbcsi TeHJEHIiT [0 BCe OUIbIIOTO BUKOPHUCTAHHSA
anapaTHHUX Ta IPOrpaMHUX 3ac06iB Cpsi>KeHHs Ha BCiX piBHAX iepapxil,
0 Jla€ MOXJIMBICTb KOMIOHYBaTH BUMIPIOBaJIbHUM KOMIIJIEKC
6e3nocepe/lHbO KOPUCTYBaueBi 3 MPUYMHHU MEpPexoJy Ha CTBOPEHHS
CKJIQJJHUX KOMILJIEKCIB, B SIKMX BiJIOyBa€TbCA JeleHTpasi30BaHe
06po6JsieHHs iHpopMallii, a OKpeMi YaCTMHHM 4acTO 3HA4YHO BijjasieHi
OJHI BiJ OMHUX.

BuMmiptoBasibHi KOMIIJIEKCH BUKOHYIOTb OCHOBHY pPO60TY 3i 30MpaHHs,
00po6JsieHHs], Tmepejadyerd Ta  36epiraHHag  iHdopmManii  npo
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JIOCJAiIKYBaHUM O06’€KT, TOMY BOHHM Bce Oijibllle 3HAXOJSThb
3aCTOCYBAaHHA B Pi3HOMaHITHUX rajly3X HapOJAHOTO rocrnojapcraa.
BosofiiHHA  3HaHHAMHM  WOA0  Kjaacudikalii, 3acTOCyBaHHSIM
iHpopMaLiliHO-BUMIipIOBa/IbHUX KOMILJIEKCIB [103BOJIUThL (axiBLeBi
BiJIbHO OpieHTYBaTUCA B iHGopMaliiHOMY POCTOPI..

Yomy MmoxHa Pe3ysbTaTy HaBYaHHSA — NOTJINOJ€HI 3HAHHS :

HaBYuTHCA? Teopii BUMipIOBa/IbHUX i iHpOpMalliiHUX TEXHOJIOTIH;

OCHOBM iHpopMaliiHO-BUMipIOBaJbHUX KOMIIJIEKCIB Ta iX CKJ1a/10Bi;
CyTi BUMipIOBaJIbHUX MIPOLIECIB Y BUPOOHHULITBI;

MOXJIMBOCTI NIPaKTUYHOTO BUKOPHUCTaHHA iHpopMaLiiHO-
BUMIpIOBaJIbHUX KOMILJIEKCIB;

CYTHOCTI cy4acHUX iHpOopMaliiHO-BUMipIOBaJbHUX TEXHOJIOTIH.
BMmiHHA:

BUKOHYBAaTH CIIOCTEepeXKeHH i CydacHi BUMipIOBaHH4;

34iMcHIOBAaTM BUOIp 3aco6iB BUMIiplOBaHHA B IHpoleci peasnisanii
iHbopMaliiiHO- BUMipIOBaJIbHUX TEXHOJIOTIH;

rOTyBaTH JOKYMEHTHU 3 IMUTaHb 3aCTOCYBAaHHSA Cy4YaCHUX TEXHOJIOTIN y
IPOBiAHUX rasy3ax IPOMUCIOBOCTI;

pO3paxoByBaTU XapaKTePUCTUKUA iHOpMaliiHO-BUMipIOBaJIbHUX
KOMIIJIEKCIB KOPUCTYHOYUCH JOBIIKOBOIO JIITEpPATypOIO.

A MOKHa 3/1aTHICTb BUSABJISTU HAyKOBY CyTHiCTb po6JieM y npodeciiiHiil chepi,
KOpHMCTyBaTUCA 3HAXO/JIUTH a/leKBaTHI LIJISIXU 00 1X pO3B’sI3aHHS.

HAaO0yTHUMHU 3HAHHAMM i HaBuuku  BUKOpHUCTaHHA iHPopMaUiMHUX |  KOMyHiKalilHUX
yMiHHAMMU? TEXHOJIOTIH.

3/4aTHICTb [0 CaMOCTiHHOT'O OCBOEHHSI HOBUX MeTO/IiB AOCJiIKeHHs,
3MiHM HAyKOBOTO ¥ HAYKOBO-BUPOOGHUYOT0 MPOiito CBOEI 1islIbHOCTI.
3[aTHICTb AOCAiAXKYyBaTU MpPo6JIEeMU 3 BUKOPHUCTAHHSM CHCTEMHOTO
aHa/li3y, CHHTe3y, KOMII'IOTEpPHOTrO MOJeJIOBaHHA Ta MeTO/iB
ONTUMi3allil 3HaXO4UTU ONITUMaJIbHI NJIAXY LOLO IX BUPilIEeHHH.
3paTHiCTL  aHaslidyBaTH, BepUdiKyBaTH, OLIiHIOBaTU MOBHOTY
iHpopmauii B xoai mnpodeciiiHoi JisgsabHOCTI, 3a HeOO6XifHOCTI
JIOMIOBHIOBATU U CUHTe3yBaTH BiACYTHIO iHpopMalilo 1 MpaLoBaTH B
YyMOBaX HEBU3HAYEHOCTI.

3paTHICTL BecTU mnpodeciiHy, y TOMYy 4YMCII HAYKOBO-AOCAiAHY
JISJIBHICTB, Y MI>)KHAapOJHOMY CepeloBHUIL.

37aTHICTb KepyBaTH NMPOEKTaMH, OPTraHi30ByBaTH KOMaHAHY POOOTY,
NPOSABJIATH iHILIaTUBY 3 yIOCKOHA/IEHHH JiAJIbHOCTI.

3/1aTHICTb 3aCTOCOBYBATH BiZIOBiJHI MaTeEMAaTU4HI, HAyKOBI | TEXHIYHI
MeTO/ld, a TaKO0X KOMI'IOTEpHe IporpamMHe 3abe3neyeHHd [Jid
BUpillleHHs 3aBAaHb B cdepi MeTposiorii Ta iHdopmaliiiHO-
BUMIipIOBaJIbHOI TEXHIKH.

3[aTHICTb CKJIaJaTHU TeXHIYHI 3aBJJaHHSA Ha PO3poOKyY iHPpopMaLiiiHuX
BUMIPIOBaJIbHUX CUCTEM, TOTyBaTH HeOOXifjHI oraaxy, omnucu
NPUHLMIIB i, METOAIB BUMipIOBaHHS, NPOBOJAUTH BUOIp TEXHIUHUX
pillleHb 3 HEOOXiAHUM OGI'PYHTYBAHHSAM pillleHb.

3/1laTHICTb NPOJEMOHCTPYBATH 3HAHHS i pO3yMiHHSI HAYKOBHUX (PAKTIB,
KOHILIeNi#, Teopil, TPUHIUMIB i MeTO/iB, HEOOXiAHUX /Il MiATPUMKHU
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crnenjasisanii 3 MeTpoJiorii Ta iHpopMaLiiHO-BUMipIOBaJbHOI TEXHIKU
KOHCTPYIOBAHHAl €JIEKTPOHHUX, MeXaHIYHUX, eJIeKTPOMeXaHIYHUX Ta
ONTHKO- MEXaHIYHUX BY3J1iB 3aC006iB Mpu/1af00y/AyBaHHS.

3[aTHICTb BUKOPHUCTOBYBATHU Cy4dacCHi IHXKeHepHI Ta MaTeMaTHU4HI
MaKeTU [Jid CTBOPEHHA BipTyaJIbHUX NpPUJIALIB i CUCTEM Ta aHaJi3y
$i3MYHUX BEJIMYUH, 1110 3aCTOCOBYIOThCS B HAYKOBUX €KCIIEPUMEHTAX,
JIabOpaTOPHUX i NPOMUCIOBUX YCTAaHOBKAX.

3[aTHICTL poO3poOJIATA HporpamMy MeTpOJIOTIYHOro 3abe3neyeHHs
TEXHOJIOTIYHOTO MPOLIECY, a TAKOK 3aC00iB BUMipIOBa/IbHOI TEXHIKM Ha
PiI3HUX CTAZifAX iX Y)KUTTEBOTO LUKJIY.

3[aTHICTb 3aCTOCOBYBAaTH QyH/JaMeHTaJIbHi 3HaHHS B ranysi Cy4acHUX
iHpopMauiiiHUX TexHoJoriM, iHPopMaliliHO-BUMIpIOBaJbHUX Ta
004MCII0BAJIbHUX CUCTEM.

3[laTHICTb  3aCTOCOBYBaTH I[HTepHeT TexHOJIOTiI B  MpaKTHULi
JloCJiKeHHsI Npo6JieM Ta MepCHeKTUB HAYKOBOrO, aHaJiTUYHOTO i
€KO0JIOTIYHOTO NPUJIaZ00yAyBaHHS.

3[aTHICTb CTBOpIOBAaTH Ccy4dacHi iHdopMaliliHO-BUMipIOBaJIbHI Ta
064U CII0BaJIbHI CUCTEMM.

Indopmaniiine Po6oya mnporpama HaBuyasibHOI aAucuuiiiHA (Cuiabyc), KOHCIEKT
3a6e3ne4YeHHs JIEKIIiH

JUCIUILIIHA

Buj cemecTpoBoro 3asik

KOHTPOJII0
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KaTtasior BUGIpKOBHUX HaBYaJIbHUX AUCLUILIIH
Jipyroro (MaricTepcbKoro) piBHs BHIILOI OCBITH

Teopis Ta npaKTUKA eKClIepUMEHTa/IbHUX AO0C/IiAKeHb

Kadeapa, axa IHbopManiliHO-BMMipHOBaJbHUX TEXHOJIOTIN

3a6e3ne4yye BUKJIaJaHHA

PiBeHb BHUIIOI OCBIiTH Jpyru#i (MaricrepcbKum)

Kypc, cemecTp 1 Kypc, BecHsIHUM (2) cemecTp

06cAr AMCHUIIIIHY Ta 4 xpeputiB EKTC (120 roguH), 72 rogyuH ayJUTOPHOI po6OTH,
po310J4ia roauH 48 roayH caMoCTiliHOI po60TH

ayAUTOPHOI Ta
CaMOCTiFHOI po60TH

MoBa BMKJIaJaHHA YKpaiHcbKa
Bumoru g0 no4yaTky JAucnuniiHa BigHOCUTbCA A0 BUOIPKOBUX KOMIIOHEHTIB LUKy
BUBYEHHSA npodeciiHOol MiAroTOBKU OCBITHBOI MPOrpaMu MiAITOTOBKK MaricTpiB.

Jl11 OCBOEHHS JUCLMIUIIHU 300yBad NOBHHEH MaTH KOMIETeHI,
OTPUMaHi B  pe3yJibTaTi OCBOEHHA TaKUX [JUCLHUIUIIH  fK:
«MopenoBaHHA Ta onTUMi3alisgs iHQopMalilHO-BUMipIOBaJbHUX
cuctem», «CHUCTeMHA 1 MeTOAM KOHTPOJIIO SKOCTI Ta TeXHIYHOI
JliarHOCTUKNY», «[IpO€EKTYBaHHS KOMI'IOTepu30BaHUX iH$OpMaLiiiHO-
BHUMIpPIOBAJIbHUX CUCTeM», «IHTesileKTya/IbHI I IporpamMHi MeToAd Ta
QJITOPUTMHU NiJ|BUILEHHSI TOYHOCTI 3aC00iB BUMipIOBa/JbHOI TEXHIKMW»,
«KoMn'roTepHe MogentoBaHHA B iH$oOpMaLiiiHO-BUMiprOBaJbHIN

TeXHIiLi», «MeTpoJioriuHe 3ab6e3neyeHHs iHpopManiiiHO-
BUMIpPIOBaJIbHUX CUCTEMD.
IIlo 6yae BUBYaTUCA? [[pyHUMIM oOpraHisalii eKclepruMeHTaJbHUX JO0CJiJXKeHb, MeTOAU

CTaTUCTUYHOTO 06pO6/IeHHSA OTPUMAaHUX JAaHUX, KpUTepil NpUHHATTA
pillleHHd 3a pe3yJibTaTaMHU NPOBEJEHUX AOC/I/PKEHD

Yomy ne nikaBo/Tpeda JocnipkeHHsI ~ TeXHOJIOTIYHUX  MpoLeciB B PI3HUX  rajaysdax
BHBYATH? IIPOMMCJI0BOCTI, TEXHIYHUX, €KOJIOTIYHUX, COLlia/IbHUX Ta IHIIUX CUCTEM
€ BaXJIMBOIO 33/layelo, AKa LUUPOKO 3aCTOCOBYETHCA OCTAHHIM 4acoM
JJISl aHa/li3y Ta MPOTHO3YBAaHHA IOBEJIHKU IMpPOLECiB Ta CUCTEM.
3HaHHA TEeOpPeTUYHUX OCHOB IIPOBeJleHHAd eKCllepUMeHTaJlbHUX
JOCHiIKeHb Ta NPAaKTUYHUX METOAIB IX peasizalii Jjae MOMXJIUBICTH
MailOyTHIM ¢axiBUsIM MNpPOBOAUTH TaKi [JOCHi[>)KEHHS1 Ta OyTH
3aTpebyBaHUM y 6araTbox chepax AisJbHOCTI.

Yomy MoKHaA JAucyunuiiHa fae po3yMiHHA QyHJaMeHTaJbHUX OCHOB, TepMiHIB Ta
HaBYUTHCA? NOHATb B TaJy3i TexHoJIOTil opranisdanii Ta NpoBejeHHA
eKCIIepUMEeHTA/IbHUX  [JlO0CJIi/pKeHb, IepBUHHOTO O060pOOJIeHHA Ta
NpeACTaBJeHHs OTPUMaHMUX JaHUX. OTpUMaHHA MaTeMaTUYHOI
3aJIeXXHOCTi/Mo/e i, CTaTUCTUYHOI TNepeBipKH OJHOPIJAHOCTI YMOB
NpOBEJEeHHA EeKCIepUMEeHTy, IMepeBipKy aJleKBaTHOCTI OTPUMaHOI

MO/ ei.
AK MOo>KHa 3/laTHICTb 3aCTOCOBYBAaTHM KOMIJIEKCHUM MiAXiJ [0 BHUpilleHHS
KOpPHUCTYBaTHUCH eKClIlepUMeHTaJIbHUX  3aBJlaHb i3 3aCTOCyBaHHAM 3aco6iB
HAOyTHUMHY 3HAHHAMM i iHpopMaLiliHO-BUMipIOBa/IbHOI TeXHIKH Ta IPUKJIaJHOTO
YMiHHAMMU? NpOTrpaMHOTO 3abe3nedyeHHs

3/laTHICTb aHaJi3yBaTHU Ta [JOCHIPKYBaTU CTPYKTYpPH, TeXHi4HI Ta
METPOJIOTIYHI XapaKTepUCTUKU iHTesekTyaJbHUX 3BT, cucrem
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po3ni3HaBaHHA 00pa3iB, MIKPOKOMI'IOTEPHUX BHUMIipIOBaJbHUX
CUCTEM, CHUCTEM MOHITOPHUHIY Ta NPOTHO3YBaHHs 3a PO3pOOJIEHOIO
CaMOCTIMHO ab0 CTaHJAPTHOI MeTOJHUKOIO.

3HaTH i pO3yMiTH Cy4acHi METOAU HAayKOBUX AOCJiAKeHb, OpraHizanii
Ta IUIAaHyBaHHA eKCIIepUMEHTY, KOMIII0TePU30BaHUX MeTO/iB
JOCJIIPKEeHHA Ta ONpaLl0BaHHA pe3yJbTaTiB BUMIpIOBaHb.

BMiTH BUKOHYBATH aHa/i3 iH)XeHepHUX NPOAYKTIB, IPOLECIB i cucTeM
3a BCTAaHOBJIEHUMM KpUTePisIMH, 06MpaTH i 3aCTOCOBYBATH HAMOiIbLI
NpUJAaTHI aHa/IITU4YHI, poO3paXyHKOBI Ta eKCIepuMeHTa/IbHi MeToAHu
A TNpOBeJeHHA  [OCJHiJKeHb, IHTeplIpeTyBaTH  pe3yJbTaTH

JOCaIIXeHb
Indopmaniiine Po6oya mnporpama HaBuyaJibHOI aAucuuIiiHU (Cuiabyc), KOHCIEKT
3a6e3ne4YeHHs JIEKILliil Ta MeTOAUYHI BKa3iBKH (eJIeKTPOHHE BUAHHS)
JUCIUILIIHA
Buj cemecTpoBOro 3asik
KOHTPOJII0
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*TeoindopmaninHi TexHOJIOTiI

Kadeapa, sika [HdopMaIivHO-BUMIPIOBAJIbHUX TEXHOJIOTIN

3a6e3ne4yy€e BUKJIaAaHHA

PiBeHb BHIII0i OCBITH Jpyruii (MaricrepcbKui)

Kypc, cemecTp 1 Kypc, BecHsIHUM (2) cemecTp

06cAr AMCHUIIIIHY Ta 4 xpeputiB EKTC (120 roguH), 72 rogyuH ayJUTOPHOI po6OTH,
po310J4iJ roauH 48 roiMH CaMOCTiMHOI p06OTH

ayAUTOPHOI Ta
CaMOCTiFHOI po60TH

MoBa BMKJIaJaHHSA YKpaiHcbKa
Bumoru 0 no4aTky JucnuniiiHa BigHOCUTbCA A0 BUOIPKOBUX KOMIIOHEHTIB LUKy
BUBYEHHSA npodeciiHOol MiAroTOBKU OCBITHBOI MPOrpaMU MiAITOTOBKK MaricTpiB.

11 OCBOEHHS JAUCUMIUIIHU 3700yBay NOBHMHEH MaTH KOMIETeHI,
OTPUMaHi B  pe3yJibTaTl OCBOEHHA TaKUX [JUCLHUIUIIH  fK:
«MopenoBaHHA Ta onTUMi3alisgs iHQopMalilHO-BUMipIOBaJbHUX
cucrteM», «CucrteMH 1 MeTOAU KOHTPOJIIO HKOCTI Ta TEXHIYHOI
JliarHOCTUKNY», «[IpO€EKTYBaHHSA KOMI'IOTepU30BaHUX iH$opMalLiiiHO-
BHUMIpPIOBAJIbHUX CUCTeM», «|HTeJileKTya/IbHI I IporpamMHi MeToAd Ta
QJITOPUTMHU NiJ|BUILEHHSI TOYHOCTI 3aC00iB BUMipIOBa/JbHOI TEXHIKMW»,
«KoMn'roTepHe MogentoBaHHA B iH$opMaLiiiHO-BUMiprOBaJbHIN

TeXHiLi», «MeTpoJioriuHe 3ab6e3neyeHHs iHpopMmaniiiHo-
BUMIPIOBAJIbHUX CUCTEMD.
IIlo 6yae BUBYaTHUCA? [lepesik TeMaTUYHMX 3ajady, L0 BUPIMIYIOTbCA i3 3aCTOCYBAaHHAM

MeTO/liB AucTaHIiiHOro 30HAyBaHHA 3emai (/[33). Bumoru jo
KocMiuHOI iHQopMaril. TexHiyHi 3aco6u i TeXHiYHi XapaKTepUCTUKHU
kocMiuHuxX cucteM /I33. BapTicTh kocMiuHoOi iHpopmanii. Moaeni Ta
CHeKTpasibHi XapaKTEPUCTUKU 06 EKTIB aepOKOCMIYHOTO 30H/1yBaHHS.
3aJIeXKHICTb  ONTHUYHOIO  BIATYKY  POCAMHHOTIO  IOKPOBY  BiJ
HapTHUAOTEHHUX MponeciB. MoJentoBaHHA 3B’S3KiB y JaHAMAaPTHUX
CUCTeMax /JIJIs1 €eKOJIOTIYHOI'0O MOHITOPUHTY. 3aCTOCYBaHHS CUCTEMHOTO
niJIxo/ly 10 BUBYUEHHS TepUTopin 3a gonomorow /[33. MoaesitoBaHHSA
6a30BUX TeHJeHLill ¢opMyBaHHS Ta pPO3BUTKY Ha/A3BUYaHUX
CUTyauil TrifpoJsioriyHOro xapakTtepy. Mogenp NpOrHo3yBaHHA
3eMJIETPYCiB 3 BUKOPUCTAHHAM MaTepiasliB KOCMi4YHOTO 30HAYBaHHA

3emui.
Yomy ne nikaBo/Tpebda Bigomo, w0 gucraHuiiiHe 30HAyBaHHA 3eMJli 3 KOCMOCYy - €
BUBYATHU? CTpaTeriyHUM  HaANpsSIMKOM  PO3BUTKY  €KOJIOTIYHOI  Oe3leKH.

[HdopMalifiHi Ta TesekoMyHiKaLiliHi TeXHOJIOTI], BK/IIOYMBIIU B cebe
€KOJIOTII0 fIK T'YMaHHIi MilBaJIMHA PO3BUTKY, epPeTBOPUIUCh Ha iJiero
[ndopmMarniiHOrO CcycmizibCcTBa, CTajJM CHOCOOOM >KUTTS JIIOJACTBA,
3allOPYKOI0 HOBOT'O IJUKJIY PO3BUTKY LIMBIIi3aLlil Ta JIaHETH.
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Yomy MmoxHa CTyZeHTH HaBYATHCA BHKOPUCTOBYBAaTH OCHOBHI NOHATTHA I METOAU
HaBYuTHUCA? 133 B €KO0JIOTIYHOMY MOHITOPHUHTIY, O3HAaMOMJATHCA 3 TEXHIYHUMH
3aco6aMy | TeXHIYHMMU XapaKTepUCTHKaMU KOCMiYHUX cucteM /133,
O6yyTh 06i3HaHUMU 3 MOJle/IIMU Ta CIeKTpaJIbHUMU
XapaKTepUCTUKaMHU 006'€KTIB aepOKOCMIYHOrO 30HJyBaHHfA, BUBYaTh
3QJIeKHICTb  ONTUYHOIO  BIATYKY  POCAMHHOTO  IIOKPOBY  BiJ
HapTUAOTeHHUX NpoLeciB Ta 3B’I3KiB y JlaHAWAPTHUX CUCTEMAX JJis
€KOJIOTIYHOTO MOHITOpUHIY. HaBYATbCA 3aCTOCOBYBaTH CUCTEMHUH
niJXiJl 0 BABYEHHS TEPUTOPIiK 3a gonomorow /133.

AK MOoXHa 3/1aTHICTb BHUKOPUCTOBYBAaTH Cy4yaCHi iHKeHepHi Ta MaTeMaTH4HI
KOpPHUCTYBaTHUCH NaKeTH JJI CTBOPEHHS MOJeJiel IPUIAAIB i CHCTeM BUMIpIOBaHb.
HAaO0yTHUMHU 3HAHHAMM i 34aTHICTh BUKOHYBATH TEXHIYHI oneparii npyu BUNpoOyBaHHi, NOBip1,
YMiHHAMM? KaJIiopyBaHHI Ta IHIIKX onepalisix MeTPOoJIOTiYHOI JisiJIbHOCTI.

3JaTHICTb 3[JIMCHIOBATHM TexHiIYHi 3axoau i3 3abe3nedyeHHs
METPOJIOTIYHOI MPOCTEXYBAHOCTI, MPAaBUJIbHOCTI, TOBTOPHOBAHOCTI Ta
BiITBOPIOBAHOCTI pe3yJ/ibTaTiB BUMIipOBaHb i BHUIPOOYBaHb 3a
MDXHApPOJHUMU CTaHAApPTaMH.

3/aTHICTb A0 3JiMCHEHHSI HaJaroJ)KeHHs 1 JAocC/aiHOI mNepeBipKU
OKpEeMUX BH/IiB IpUJIaZiB B JIaOOPaTOPHUX YMOBAX i Ha 00’ €KTax.

IHpopmanine Po6ouya nporpaMa HaB4asbHOI AucuumIiHK (Cuiabyc), HaBYaJbHUHR
3a6e3neYeHHs NOoCiIOHUK (eJleKTPOHHe BH/JIaHHS), MeTOAWYHI BKa3iBKU I
JUCIUILIIHA CaMOCTiMHOI p06OTH

Buj cemecTpoBOro 3asik

KOHTPOJII0
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Jipyroro (MaricTepcbKoro) piBHs BHIILOI OCBITH

CucreMu po3ni3HaBaHHA 00pas3iB

Kadeppa, saka

336631’[0‘[}’6 BUKJIAAaHHSA

ludbopMaLiiHO-BUMipHOBAJILHUX TEXHOJIOTIHN

PiBeHb BUIIIOI OCBITH

Jpyrui (MaricTrepcbKui)

Kypc, cemecTp

1 Kypc, BecHsIHUM (2) cemecTp

06cAr AMCHMILIIHM Ta
po310J4ia roauH
ayAUTOPHOI Ta
CaMOCTiFHOI po60TH

4 xpeputiB EKTC (120 roguH), 72 rogyuH ayJUTOPHOI po6OTH,
48 roayH caMoCTiliHOI po60TH

MoBa BUKJIaJaHHSA

YKpaiHcbKa

Bumoru g0 moyaTky
BHBYEHHSA

JAucnuniiHa BigHOCUTbCA A0 BUOIPKOBUX KOMIIOHEHTIB LUKy
npodeciiHOol MiAroTOBKU OCBITHBLOI MPOrpaMu MiITOTOBKK MaricTpiB.
Jl11 OCBOEHHS JUCLMIUIIHU 300yBad NOBHHEH MaTH KOMIETeHI,
OTPUMaHi B  pe3yJibTaTi OCBOEHHA TaKUX [JUCLHUIUIIH  fK:
«MopenoBaHHA Ta onTUMi3alisgs iHQopMalilHO-BUMipIOBaJbHUX
cuctem», «CHUCTeMHA 1 MeTOAM KOHTPOJIIO SKOCTI Ta TeXHIYHOI
JliarHOCTUKNY», «[IpO€EKTYBaHHS KOMI'IOTepu30BaHUX iH$OpMaLiiiHO-
BHUMIpPIOBAJIbHUX CUCTeM», «IHTesileKTya/IbHI I IporpamMHi MeToAd Ta
QJITOPUTMHU NiJ|BUILEHHSI TOYHOCTI 3aC00iB BUMipIOBa/JbHOI TEXHIKMW»,
«KoMn'roTepHe MogentoBaHHA B iH$oOpMaLiiiHO-BUMiprOBaJbHIN

TeXHilli», «MeTpoJioriuHe 3ab6e3neyeHHs iHpopManiiiHO-
BUMIpPIOBaJIbHUX CUCTEMD.
IIlo 6yae BUBYaTUCA? MeToay BuJiJIEHHS ICTOTHMX O3HAaK OO’€KTiB po3Mi3HaBaHHSA

(cipuitHATTS 06pasy);

TexHoutorii kacudikanii 06’eKTiB pi3HOi NpUpoAY;
MaTtemaTu4Hi MeTOo4M OOYAOBU MO/Jesled K1acupiKaTopis;
TexHoJs10Tii aBTOMaTH30BaHO1 0OPOOKU JAHUX TEXHIYHUX CUCTEM.

Yomy 1e nikaBo/Tpebda
BUBYaATHU?

MeToay po3ni3HaBaHHs 00pa3iB Ta TEXHIUYHI CUCTEMH, 1110 peasi3y0Th
i MEeTO Y, IIMPOKO BUKOPUCTOBYIOTHCA Ha NpakTuULi. lle Hanpukiaz:
TexHiyHa JiarHOCTHKa,

MeJJM4YHa AiarHOCTHKa,

po3IMi3HaBaHH4A JiiTep,

pO3Mi3HaBaHHA MOBH,

OXOPOHHI CUCTEMH.

Yomy MmoxHa

Pe3ysibTaTy HaBYaHHSA: BMIHHS 3aCTOCOBYBAaTHU CUCTEMHHUM MiAxif A0

HaB4YUTHUCA? BUpIilleHHS  IHXKEeHepHUX 3aJlad NpPOEeKTyBaHHA  CUCTEM 3
$yHKIiOHa/IbBHUMUA ~ KOMIIOHEHTAaMU  poO3Mi3HaBaHHA  00pasiB,
p03p0o6JIATH BiANOBiAHI MpOrpaMHi KOMIOHEHTH.

AK MOXKHa HaBuuku  BUKOpUCTaHHS iHGoOpMaliMHUX 1  KOMYHiKalliiHUX

KOpUCTYyBaTHCA TEeXHOJIOTI.

HaGyTUMHU 3HAHHSAMM i 37aTHICTb [0 MOUIYKY, 06po6JsieHHs Ta aHalidy iHdopmalii 3 pisHUX

yMiHHAMMU? JKepeJ.

3[aTHICTD OLIiHIOBATH Ta 3abe3Mne4yBaTH IKiCTb BAKOHYBaHUX POOIT.
3/laTHICTb 3aCTOCOBYBAaTM METOJU Ta TEXHOJIOTIl po3Ii3HaBaHHA
06pasiB, LITYYHOTO iHTEJNIEKTY Ta eKCNEePTHi CUCTeMU [Jis BUpPILIeHHS
3aJla4y B iHpopMaliiiHO-BUMipIOBaJIbHIM TEXHILi.
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3[aTHICTb CK/IaJaTHU TeXHIYHI 3aBJJaHHS Ha pO3poOKY iHPpopManiiHuX
i BUMIpHOBaJIbHUX CUCTEM, Ha IMPOEKTYBAHHA 1 BUTOTOBJIEHHA IX
NPUCTPOIB Ta BYy3JiB, BUOMpPATH HeoOXifHe 0OJalHAHHSA | TexXHiyHe
yCTaTKyBaHHs TOTYyBaTH HeOOXiZHI Or/isg/ K, ONMUCHA NPUHLUMIIB Aii,
METO/[iB BUMIPIOBaHHs, NPOBOJAWUTH BUOIp TEXHIUYHUX pillleHb 3
HEeOOXiJHUM OOI'PYHTYBAHHSIM.

[IpakTU4YHi HABUYKM pO3B’I3yBaHHS CKJAJHUX 3ajJlad 1 mpobJsem
MeTpoJiorii, iHpopMaliliHO-BUMipIOBa/JibHOI TeXHiKH, CTaHAApTHU3allii
IIpU OLIHIOBAHHI AKOCTI NPOAYKIil.

37aTHICTh BUKOPHUCTOBYBATHU iHXXeHepHe MUCJIEeHHS JJisd po60oTH B
CKJAQJHUX YyMOBaX TeXHIYHOI HeBU3HA4YeHOCTi 1 HeLOCTAaTHOCTI
iHpopMauii.

3/aTHICTb BUKOPUCTAHHA NpodeciiHUX 3HaHb /[JI1 CTBOpPEHHS
KOHLENTYa/IbHUX MOJeJied, CUCTeM 1 TMpolLeciB; 3acTOCyBaHHA
IHHOBAL[IMHUX METO/IB /IJIs BUPIilIEeHHS OCTABJIEHUX 3a/ja4.

Indopmaniine Po6ouya mporpaMa HaB4ya/ibHOI AucUMILIiHKM (Cuabyc), HaBYaJbHUU
3a6e3ne4YeHHs NOCIOHUK (e/IeKTPOHHE BHU/IaHHA)

JUCIUIIIIHA

Buj cemecTtpoBoro 3asik

KOHTPOJII0
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Jipyroro (MaricTepcbKoro) piBHs BHIILOI OCBITH

Heiipomepe:ki iHpopmaniiiHO-BUMipIOBaJIbHUX CUCTEM

Kadeppa, saka
3a6e3ne4yy€ BUKJIaJaHHS

ludbopMaLiiHO-BUMipHOBAJILHUX TEXHOJIOTIHN

PiBeHb BUIIIOI OCBITH

Jpyrui (MaricTrepcbKui)

Kypc, cemecTp

1 Kypc, BecHsIHUM (2) cemecTp

06cAr AMCHMILIIHM Ta
po310J4ia roauH
ayAUTOPHOI Ta
CaMOCTiFHOI po60TH

4 xpeputiB EKTC (120 roguH), 72 rogyuH ayJUTOPHOI po6OTH,
48 roayH caMoCTiliHOI po60TH

MoBa BUKJIaJaHHSA

YKpaiHcbKa

Bumoru g0 moyaTky
BHBYEHHSA

JAucnuniiHa BigHOCUTbCA A0 BUOIPKOBUX KOMIIOHEHTIB LUKy
npodeciiHOol MiAroTOBKU OCBITHBOI MPOrpaMU MiAITOTOBKK MaricTpiB.
Jl11 OCBOEHHS JUCLMIUIIHU 300yBad NOBHHEH MaTH KOMIETeHI,
OTPUMaHi B  pe3yJibTaTi OCBOEHHA TaKUX [JUCLHUIUIIH  fK:
«MopenoBaHHA Ta onTUMi3alisgs iHQopMalilHO-BUMipIOBaJbHUX
cuctem», «CHUCTeMHA 1 MeTOAM KOHTPOJIIO SKOCTI Ta TeXHIYHOI
JliarHOCTUKNY», «[IpO€EKTYBaHHS KOMI'IOTepu30BaHUX iH$OpMaLiiiHO-
BHUMIpPIOBAJIbHUX CUCTeM», «IHTesileKTya/IbHI I IporpamMHi MeToAd Ta
QJITOPUTMHU NiJ|BUILEHHSI TOYHOCTI 3aC00iB BUMipIOBa/JbHOI TEXHIKMW»,
«KoMn'roTepHe MogentoBaHHA B iH$oOpMaLiiiHO-BUMiprOBaJbHIN
TeXHilli», «MeTpoJioriuHe 3ab6e3neyeHHs iHpopManiiiHo-
BUMIpPIOBaJIbHUX CUCTEMD.

IIlo 6yae BUBYaTUCA?

CyyacHi MeToau Ta MiAXOAW 3acTOCYBaHHS HeKWpoOMepeXeBUX
TEeXHOJIOTIA [JJi BUpIlIeHHd CKJIAQJHUX HAyKOBHUX 3aBJaHb, fAKIi
NoTpebyoTh OOpPOOKMU BeJHWYE3HOI KIiJIbKOCTI eKCrnepuMeHTaTbHUX
JaHux. Po3pobka mnporpamMHoro 3abe3nedyeHHS Ha  OCHOBI
HelpoMepeXeBUX TEXHOJIOTIH.

Yomy e nikaBo/Tpeda
BUBYaTH?

BUKOpHCTaHHA METOAIB IUTYYHOTO IHTEJIEKTY /I HAYKOBUX 3aBJaHb
Hapasi € HaWaKTyaJbHIIIMM BHUKJIHWKOM Cy4acHocTi. Po3pobka
iHTe/sleKTya/lbHUX 3aCTOCYHKIB [Jis1 iHTepmpeTalii BeJUKUX 0OCATIB
eKCIepUMEeHTa/JIbHUX JJaHUX NOTpebye 3acTOCyBaHHA CYy4aCHHUX
niJIX0/1iB HeMpoMepeXKeBUX TexHOoJorik. Ha JaHMU MOMEHT iCHYIOTb
pi3Hi rOTOBI pillleHHd, 10 AO03BOJIAITH CTBOPHOBATHU 3aCTOCYHKH i3
BUKOPUCTAHHAAIM LITYYHUX HeWpoMepex, AKi 3HaUIIM LIUpOKe
3aCTOCYBaHHA y pi3HUX cdepax KUTTA JOAed. 3JHAaHHA Ta BMiHHA
3aCTOCOBYBATH HasiBHI HelpoMepexeBi GpeHMBOpPKHU i3 BiJKpUTUM
KOJZIOM JJIfl LiiJied aBTOMaTH3alil HayKOBUX JAOCHi[KeHb J03BOJIATH
NPUIIBUAUIUTY OTPHUMaHHA HOBUX pe3yJbTaTiB Ta MNiABUIIUTHU
TOYHICTb OTPUMYBaHUX pe3yJIbTaTIB.

Yomy MOKHaA
HaBYUTHCA?

B pesysibTaTi BUBY€HHS JUCLMILIIHU CTYAEeHTU HaOyAyTb 3HaHHA NP0
OCHOBM HEHWPOHHHUX Mepex, CTPYKTYpy Ta BJIACTUBOCTI HEHPOHHUX
Mepex, MeTOJild HaBUYaHHS HeWpoMepeX, OCHOBHI 6a3u JaHUX [Jis
HaBYaHHS HeMpoMepeX Ta OCHOBHA PO3POOKU NPOTPaMHUX 3aCTOCYHKIB
Ha OCHOBI HeHWpoMepeX Ta IX 3aCTOCyBaHHA JJf aHali3y
eKCrepUMeHTa/lIbHUX JJaHUuX. CTyleHTU OTPUMalOTh 3HaHHSA PO3pPOOKHU
Ta JOCJII/PKeHHsA HeMpoMepeXXeBUX 3aCTOCYHKIB 3a JJOIOMOTOK MOBHU
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nporpaMmyBaHHs Python Ta ¢peiiMmBopkiB TensorFlow Ta Keras.
HaByaTbcsi 3acTocoByBaTM ILii IHCTPyMEHTH Yy  CHeljiaJIbHUX
iHTerpoBaHUX cepeoBUIlax po3pobku Google Colab, JupyterLab Touo.

AK MO>XHa 3HaHHA OCHOB HeMpOMepeXXeBUX TEXHOJIOTIH.

KOpPHUCTYBaTHUCH HaBuuky cTBOpeHHs Ta BUKOPHUCTAHHS HeHpoMepeKeBUX 3aCTOCYHKIB
HAOyTHUMHY 3HAHHAMM i B iHpopMaLiiiHO-BUMipIOBaJIbHUX CUCTEMAX.

YMiHHAMM? 3laTHICTb BUKOPUCTOBYBAaTU Cy4daCHi MpPOrpaMHi Ta MaTeMaTUYHI

NaKeTH JJI CTBOPEHHS MOJieJiel aHa/li3y eKClIepUMeHTA/IbHUX JaHUX.
34aTHICTL  poO3pO6JIATH HeHMpoMepeXeBi  3aCTOCYyHKM  JJid
aBTOMAaTH3allil HAYKOBUX JOCJi[PKEHb.

IHpopmanine Po6oua nporpama HaBYasibHOI fUcHuILIiHU (Criabyc)
3a6e3MeYeHH

JUCIUILIIHA

Buj cemecTpoBoro 3aJjtik

KOHTP0JII0
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AHaJ1i3 MacHMBiB eKCllepUMEeHTa/IbHUX JaHUX

Kadeapa, axa IHbopManiliHO-BMMipHOBaJbHUX TEXHOJIOTIN

3a6e3ne4yy€e BUKJIaAaHHA

PiBeHb BHUIIOI OCBIiTH Jpyru#i (MaricrepcbKum)

Kypc, cemecTp 1 Kypc, BecHsIHUM (2) cemecTp

06cAr AMCHUIIIIHY Ta 4 xpeputiB EKTC (120 roguH), 72 rogyuH ayJUTOPHOI po6OTH,
po310J4ia roauH 48 roayH caMoCTiliHOI po60TH

ayAUTOPHOI Ta
CaMOCTiFHOI po60TH

MoBa BMKJIaJaHHA YKpaiHcbKa
Bumoru g0 no4yaTky JAucnuniiHa BigHOCUTbCA A0 BUOIPKOBUX KOMIIOHEHTIB LUKy
BUBYEHHSA npodeciiHOol MiAroTOBKU OCBITHBOI MPOrpaMU MiAITOTOBKK MaricTpiB.

Jl11 OCBOEHHS JUCLMIUIIHU 300yBad NOBHHEH MaTH KOMIETeHI,
OTPUMaHi B  pe3yJibTaTi OCBOEHHA TaKUX [JUCLHUIUIIH  fK:
«MopentoBaHHSAA Ta onTuMi3alisga iHQopMaliliHO-BUMipIOBaJbHUX
cuctem», «CHUCTEMHM 1 MeTOAU KOHTPOJIIO SKOCTI Ta TeXHIYHOI
JliarHOCTUKM», «[IpOEKTYBaHHS KOMI'IOTepU30BaHUX iH$oOpMaliiHO-
BHUMIpPIOBAJIbHUX CUCTeM», «IHTeJieKTyasIbHi I mporpaMHi MeToAu Ta
QJITOPUTMHU NiJ|BUILLEHHSI TOYHOCTI 3aC06iB BUMipIOBaJIbHOI TEXHIKUY,
«KoMn'roTepHe MogentoBaHHA B iH$oOpMaLiiiHO-BUMiprOBaJbHIN

TeXHilli», «MeTpoJioriuHe 3ab6e3neyeHHs iHpopManiiiHo-
BUMIpPIOBaJIbHUX CUCTEM.
IIlo 6yae BUBYaTUCA? MeToau nouyKy 3akOHOMipHOCTeH B iHpopMaliiHUX MacuBax, METOAU

NiITOTOBKYU JAaHUX [0 MO/JleIt0BaHHS (BUOipKa, OUMIeHHSs, reHepalis
O3HakK, iHTerparnisg, <¢opMaTyBaHHsI), CHOCOOM MOJEJNIOBAaHHA i
Bi3yasizanii JaHUX, OCHOBHI KOHLemNIii Ta aJfOPUTMHU MaLIMHHOTO
HaBYaHHS#, NPUKJIAJU BUKOPUCTAHHS NIPOrpaMHUX 3aCO0iB.

Yomy ne nikaBo/Tpeda [Ipuy  ¢yHkKuioHyBaHHI  iHOpMaLiliHO-BUMipIOBaJbHUX  CHUCTEM,
BUBYATH? 0C00JIMBO pO3MoJiJieHuX, OPMYIOTbCS BEJUKUU 00OCAT JAaHUX, SIKi He
3aBX/JU MOXKYTb OYTHU iHTepmnpeToBaHi TpaJULliHHUMU MeToJaMHu. B
TAKWX BUIAJKax JOLiIJIbHO BUKOPUCTOBYBATH Cy4acHi TexHoJorii Data
Science Ta Data Mining. HacTynHUM KpokoM 06p0OOKM BEJIMKUX 00CATIB
JIaHUX € BUKOPUCTAHHS TEXHOJIOTiA MallMHHOTO HaB4YaHHSA Machine
Learning. 3HaHHS 3a3HAauYeHUX TEXHOJIOTIM [03BOJIsIE OyJayBaTH
MpOorpaMHi JOJaTKU B YMOBAaX, KOJIU He iCHYE YITKOI 3a/IeKHOCTI, fAKa
AHAJIITUYHO OIMCYE 3aJIEXKHICTh pe3y/bTaTy BiJ BXiJHUX NapaMeTpiB

CUCTEMHM.
Yomy MoKHaA B pe3ysibTaTi BUBYEHHS AUCLUILIIHU CTYAE€HTU HAOYAyTh 3HAHHSA MPO
HaBYUTHUCA? MaTeMaTHU4Hi, CTATUCTUYHI Ta 06YUCAOBaIbHI METO/IU JIJisl CTBOPEHHS

aJTOPUTMIB NMOLIYKY 3B’I3KiB Ta 3a/IeXKHOCTeH Yy BEJHUKHUX MacHBax
JaHux. CTyJeHTH OTpPUMAlTh 3HAHHA MOpPO OCHOBHI MOBH, 110
BUKOPHUCTOBYIOTbCS B MalIMHHOMY HaB4yaHHi (R, Python, Scala Ta in.),
Akl MiJTPpUMYyIOTbCA 0GaraTbMa IHTErpoBaHUMHM CepeJlOBULAMU
po3po6kHu (R-Studio, R-Brain, Visual Studio, Ta in.).
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AK MOXXHa B pe3yabTaTi BUBYEHHA JAWCLUUIIIHU CTYJeHT HabyBa€e HaCTyIHIi
KOpPHCTYBaTHCA 3HaHHA Ta BMiHHA:

HAO0yTUMHU 3HAHHSAMM i - HaBUYKM BUKOPHUCTAHHA IiHPOpMaLiMHUX i KOMyHiKalitHUX
yMiHHAMU? TEXHOJIOTIH;

- 3JJaTHICTh BUKOPUCTOBYBATH Cy4YacCHi iHKeHepHi Ta MaTeMaTU4Hi
NaKeTH JIJI CTBOPEHHS MOJeJiel PUIAJiB i CHCTeM BUMIpIOBaHb.

- 3JaTHICTb aHaJi3yBaTH Ta CHHTE3yBaTH CTPYKTYypHU iHpopmaLiiHo-
BUMIPIOBaJIbHUX CHUCTEM, PO3POOJATH aJITCOPUTMHU IX poOOOTH,
3/1ilICHIOBATH AOCHIXKEHHS IX pO6OTH.

- 3JlaTHICTb aHaJi3yBaTH BHMMOTHU /0 NpPOrpaMHO-anapaTHUX 3aco6iB
KOMI'IOTepHOI TexHiKM iHQOpMalliiHO-BUMIPIOBAJbHUX CHCTEM,
CTBOPIOBAaTHM CHUCTEeMHe Ta MpPUKJI3JHe IporpaMHe 3abe3neyeHHs
KOMI'IOTEPHUX 3aC00iB iHPOopMaIiiHO-BUMIipIOBaJIbHUX CUCTEM

IHpopmaniine Po6oua nporpama HaB4asibHOI fUcuuILIiHU (Crabyc)
3a6e3Me4YeHH

JUCHUILIIHA

Bupj cemecTpoBoro 3aJjtik

KOHTP0JI1I0
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