





1 3ATAJIBHA ITH®OPMA LA ITPO HABYAJIBHY JUCHHUILVIIHY

Mera i 3aBaaHHA
TUCHHUILTIHHA

MeTo0 BMBYEHHSI JUCHMILUIIHM € HaOyTTs KOMIETEHINN 00
CYy4YacCHUX METOJIB BUKOPHCTAHHS 3ac00iB BUMIPIOBAJILHOI TEXHIKH 1
OTIPAIIFOBAaHHS PE3yJIbTATIB BHUMIPIOBAHHS TIPH peajizallii MeTOoxy
OTIOCEepPEIKOBAaHUX BUMIPIOBAaHb y c(epi METPOJIOrii Ta METPOJIOTIHHOT
TISUTBHOCTI.

3aBAaHHA JUCHMILIIHM chOopMyBaTH y 3100yBadiB 3HAHHS MO0
pO3paxyHKy apameTpiB 00JIIKy €HeprOHOCIiB (BUTpaTa, 00’ €M, EHepris
HOPUPOIHOTO Ta3y), a TAaKOK BH3HAUCHHS MapaMeTpiB TEXHOJIOTIYHUX
00’€KTiB, sKI BH3HAYaIOTh O€3MeYHy eKCIUTyaTallil0 CHUCTEeM
TPAHCHOPTYBaHHS €HEPTOHOCIIB (MapaMeTpu TPyOOIpPOBOIIB, KOPO3is
CTIHOK, TOBIIMHA 1X 3aXHCHUX MMOKPHUTB).

I[ocnaanus Ha po3MillleHH S
MUCIMILIIHYA HA
HaBYAJIbHIN miaaTgopmi

https://dn.nung.edu.ua/course/view.php?1d=364

IHonepeani BumMoru aist
BHBYEHHS U CHUILTIHA
(mpepexBizuTH)

IHocTpekBizuTH

[IpoekTyBaHHS 1 METPOJOTIYHE JAOCTIHKeHHS  1H(GOpMaIliitHo-
BUMIiPIOBAJIbHUX KOMILJIEKCIiB

HaykoBo-gocmigaa po6ora

[TyOmiunuii 3axucT KBasidikaiiitHoi podoTu

Pe3ynbTaTn HABYAHHS

[IPH1. 3Hatu 1 po3ymiTH cy4YacHI METOAM HAyKOBHX JOCIIIKCHD,
oprasizamii Ta IUIaHYBaHHS EKCIEPUMEHTY, KOMII FOTEpU30BaHUX
METO/IIB AOCIIKEHHS Ta OMPAaIfOBaHHS PE3yJIbTaTiB BUMIPIOBAHb.
[IPH4. BmiTi BUKOHYBaTH aHalli3 iH)KEHEPHUX MPOIYKTIB, MPOIECIB 1
CHUCTEM 3a BCTAaHOBJICHUMHU KPHUTEPIsIMH, OOMpaTH 1 3aCTOCOBYBATH
HaMOLIbII TPUAATHI aHATITHYHI, PO3PAaXyHKOBI Ta €KCIIEpUMEHTAIbHI
METOJU Ul TPOBEACHHS JOCHIIKEHb, 1HTEPIPETYBAaTH pPE3YyJIbTaTH
JIOCJIIJKEHD.

[TPHS5. Bwmitun ¢dopmymoBaTH Ta BHpPINIYBaTH 3aBIaHHA Yy Tailysi
METpOJIOTii, 10 MOB’sA3aHi 3 MPOLEAYPAMHU CHOCTEPEKEHHS 00’ €KTIB,
BUMIPIOBaHHS, KOHTPOJIIO, JIarHOCTYBaHHS 1 TIPOTHO3YBaHHS 3
ypaxyBaHHSIM BaXKJIMBOCTI COLIAJbHUX OOMEXEHb (CyCHiIbCTBO,
3I0pOB’s 1 Oe3meka, OXOpoHa JOBKULISA, €KOHOMIKA, MPOMHCIIOBICTh
TOIIO).

[TPHS. BonozaiTu cydacCHUMH METOJJaMH1 Ta METOIMKAMU MPOEKTYBAHHS
1 IOCIPKEHHSI, @ TAKOXK aHali3y OTPUMaHUX Pe3yJIbTaTiB.

[IPH9. Maru HaBWYKM oOpraHizamii 1 MNpPOBEACHHS TEXHIYHUX
BUIIPOOYBaHb 1HKEHEPHHUX MPOTYKTIB.

[TPH16. 3acTocoByBaTH CydacHi METOJM TCOPETUIHUX Ta
EKCIIEPUMEHTAILHUX JTOCIIKEHb 3 OI[IHIOBAHHS TOYHOCTI OTPUMAaHUX
pe3yabTaTiB BUMIpIOBaHb, BMITH (hOPMYJTIOBaTH OOIPYHTOBaHI
BHCHOBKH.




KomMmnerenTHOCTI

3araabHi:

3K1. 3HaHHs Ta po3yMiHHS MPEAMETHOT 001aCTi Ta PO3yMIHHS
npodeciifHol AiIBHOCTI.

3K4. 3naTHiCTh POBEACHHS JOCIIKEHBb Ha BIMOBITHOMY PIBHI.

3KS5. 3narHicTh 10 mouryky, oOpoOIeHHs Ta aHali3y iHpopMaii 3
PI3HUX JKEPEIL.

3K7. 3natHicTh npuitMaTé OOTPYHTOBAHI PIiILICHHS.

3K10. 3matHicTh OIIHIOBaTH Ta 3a0e3MevyBaTH SKICTh BUKOHYBaHHX
poOiT.

dDaxoBi:

OK2. IIpakTHuHi HABUYKH PO3B’A3yBaHHS CKJIATHHUX 3a/a4 1 MpodiiemM
METpOJIOTii, 1H(QOpMaIlIifHO-BUMIPIOBAILHOT TEXHIKHM, CTaHIApTH3aIlii
IpY OLIHIOBAaHHI SIKOCTI MPOIYKIIii.

®KS5. 3marHicTh pO3B’sA3yBaTH CKJIaAHI TpodeciiiHi 3aBHaHHA 1
npoOJeMH Ha OCHOBI PO3YMIHHS TEXHIUHUX AaCHEKTIB 3a0e3redeHHs
KOHTPOJTIO SIKOCTI TIPOTYKITIi.

@®K?7. 3naTHicTh 3aCTOCOBYBATH KOMIUICGKCHHIA MiAXiJ 10 BUPIIICHHS
eKCTICpUMEHTAIbBHUX ~ 3aBllaHb 13 3aCTOCYBaHHAM  3aco0iB
iH(pOpMaliifHO-BUMIPIOBAIbHOT TEXHIKH Ta MPHUKIIAJTHOTO IPOTPAMHOTO
3a0e3neyeHHs .

OK11. 3naTHICTh BpaXxOBYBaTH BUMOTH JI0 METPOJIOTIYHOI JisUTEHOCTI
B cdepl TEXHIYHOTO PETYIIOBaHHS, 3YMOBJICHI HEOOXITHICTIO
3a0e3MeueHHsl CTAIOTr0 PO3BUTKY.

IHincymMmKoBHil KOHTPOJIb,
¢popma

3anik

Ilepeaik counianbHMX,
«M’SIKHX» HABHY0K
(soft skills)

31aTHICTH 10 KPUTUIHOTO OCMHUCIICHHS TEOPETHYHOTO MaTepiairy, Horo
aHamizy 1 cuHTe3y. YMiHHS i1eHTH(]iKyBaTH HayKoBi mpoOiemMu Ta
3HAXOJUTH MIJISXH 1X BUpilIeHHs. Po3yMiHHS HEOOX1AHOCTI 1 31aTHICTh
710 IHTEHCUBHOT CaMOCTIHHOT poOOTH. 31aTHICTh 3 TIOBAarol0 CTaBUTHUCS
0 HAYKOBUX TOTJISAIB IHINMX 1 BOJAHOYAC YITKO, JIOTIYHO 1
MIEPEKOHJIMBO BUKJIAJIATH BJIACH] TTO3MIIII.




2 NOJITUKA HABUAJIBHOI JUCHUILJITHUA

1) monao BiABiZyBaHH# 3aHATH i MOBEAIHKHA HA HUX

3rimno  «IlojokeHHsT TMPO OpraHi3amild OCBITHROTO Tmporecy B IBaHO-DpaHKIBCBKOMY
HaIllOHAILHOMY TEXHIYHOMY yHiBepcuTeTi Hatu i razy» (Big 31.03.2022 p., naka3 Ne 68) BiBiqyBaHHS
3100yBa4aMH BHIIOi OCBITH BCIX ayJAMTOPHUX 3aHATh 3 MPOTMOHOBAHOI AWCIUIUIIHU 332 YUHHUM
IPOTSTOM CEMECTPY PO3KJIAZA0M € 000B’s13K0BUM. CITi3HEHHS Ha 3a3HAYCHI 3aHATTS — HE IOy CKAIOThCS.
3100yBayi BUIIOI OCBITH MPOTATOM ayJUTOPHOTO 3aHATTS: TPUMAIOTh BUMKHECHUMU €JIEKTPOHHI 3aCO0U
3B’S3KY; 3QJIULIAIOTH AyAUTOPIIO TUTBKY 32 103BOJIOM BUKJIaa4ya; aKTUBHO MPaLIOIOTh HAJl BAKOHAHHAM
HEOOXIZTHOTO 00CSry HaBYalIbHOI pOOOTH; BUKOPHUCTOBYIOTH TEXHIYHI 3acoOM HaBUaHHS, KOTpIi
MiIBUITYIOTh €()EKTUBHICTh HABYAIBHOTO MPOIIECY; MOBOAATH ce0€ MMCIHUILUIIHOBAHO Ta CIPHUSAIOTH
HiATPUMII HAJIEKHOTO CaHITAPHOTO CTaHy B HABYAJILHUX MPUMIIICHHSX.

Oneprkani 3100yBavYeM Ha ay TUTOPHOMY 3aHSTT1 OaIl MOTOYHOT'O KOHTPOJIIO 3HAHB HE MIISATAIOTh
3MEHIICHHIO 32 Oy/1b-sKi MOPYILICHHS HAaBYAIbHOT IUCIUILTIHH.

VY pasi npoBeAcHHS BieoKOHBEPEHIIlT 32 3MICTOM 1 3aJa4aMy TUCIUILUIIHN TIpaBUja Ta PEXUM il
NPOBEICHHS TOBOIATHCA Kadeaporo 10 BiqoMa 3700yBaviB HaMepes.

2) o010 JOTPUMAHHS NPUHIHIIB aKaAeMiYHOI JOOPO4YeCHOCTI

3m00yBayvi BUIOI OCBITH Tij Yac HaBYAaHHS B YHIBEPCUTETI 3000B’s3aHI HEYXWIHHO BUKOHYBATH
«IlonoxxeHHsT MPO akaieMiuHi JOOpPOYECHICTh MpAaliBHUKIB Ta 37400yBadiB BHUINOI OCBITH I[BaHO-
®paHKIBCHKOTO HAI[IOHAIIBHOTO TEXHIYHOTO YHiBepcuteTy Hadtu 1 razy» (Bim 05.04.2022p., Haka3
Ne73). 3okpema, 3100yBadi MalOTh: IEMOHCTPYBATH CaMOCTIHHICTh Y BUKOHAHHI ayAUTOPHUX 3aBJaHb,
KOHTPOJILHUX POOIT, KypcoBOi poOoTH; He ¢anbCudiKyBaTH CBOI pe3yJbTaTH HaBYaHHS; YHUKATH
CIHCYBaHHs, HE KOPHCTYBATUCS MiAKa3KaMHU IHIIUX OCI0 MijJ 4yac MPOBENEHHs 3aXOMAiB MOTOYHOTO
KOHTPOJIIO 3HaHb, JOTPUMYBATHUCA KOPEKTHOCTI B TOCWJIAHHSAX Ha Jpkepena iHdopmarii y pasi
3armo3uYeHHs BiJOMOCTEH, TBEPIKEHB Ta iJeH.

3) 1010 OLiHIOBAHHS

3a yMOBM BHKOHAHHS BCiX MPAaKTUYHUX POOIT Ta MiITBEPKCHHS OMAaHYBaHHS Ha MiHIMAJIbHOMY
piBHI pe3ynbTaTiB HaBYaHHS (3a ceMecTp oTpuMaHo He MeHie 35 6amiB 3a mkanoro €KTC) 3mo0yBau
BUIIIOT OCBITH JOMYCKA€THCS A0 CEMECTPOBOTO KOHTPOJIIO 3 JucHuILTiHK. Dopma ceMecTpoBOro
KOHTPOJTIO — €K3aMEH.

3a0xouyBalibHi OaJii BHCTABJSIOTHCS 3@ IMIJTOTOBKY OIVISAAIB HAYKOBHX Mpallb, NMPE3CHTALIN 110
onHiit 13 TeM CPC nucuuruiinu, BUKOHAHHSI JOIaTKOBUX 3aB/IaHb, TOIIO. KUTBKICTh 320X0UyBaHUX OamiB
He Oinbime 10.

VY pasi 3acTocyBaHHS JUCTAHIIIAHOT TEXHOJOTIi HaBYaHHS MOTOYHUU Ta CEMECTPOBUU KOHTPOJII
3niHCHIOIOThCS 3rigHO «[lomokeHHs mIoJ0 opraHizaulii MOTOYHOTO, CEMECTPOBOrO KOHTPOJIO Ta
atectarlii 3700yBadiB BUIIOI OCBITH 13 3aCTOCYBaHHSIM JMCTAHIIMHUX TeXHOJOTiH» Bix 22.10.2022p.
(naka3 No262).

4) mono KiHneBMX TePMiHiB (FeIaliHiB) Ta epecKJIa aHHsA

He Bukonane 3100yBaueM BUIIOT OCBITH 1] Yac ayAUTOPHOTO 3aHATTS 1HAUBITyJIbHE 3aBIaHHS
MiUIrae 37a4i B I0o3aay JuTOPHUH Yac IO HACTYIMHOTO MPAKTUYHOTO 3aHATTS. 3a Take 3aBJaHHs, KON
BOHO BHMKOHAHO BIPHO, 3/100yBady HapaxOBYEThCS 3MEHIIEHA KUIBKICTh OaniB. OOCATH 3MEHIICHHS
0aJtiB 3aj1ekaTh BiJ CKIQJHOCTI Ta TPYJOMICTKOCTI 3aBJaHHS W OBOISATHCSA BUKJIQJadeM JO Bioma
3100yBayva Harepe.

3a KOXKHUH TWXKAEHb 3ali3HEHHS 3 MOJAHHSM 3BITY NPO BUKOHAHHS MPAKTUYHUX POOIT Oe3
MOBXHUX TPUYMH HApaxoBYeThCs mrpadHuii (—1) 6ai, ame B cymi He Oubie —2 3a OJIHY NMPAKTHYHY
poborty.

YMOBHU IOTTyCKY 710 TIEPECKIIaIaHHs MOIYJIBHOTO Ta MiJICYMKOBOT'O KOHTPOMIB, rpadik 1 hopmu
nepecKiIafaHHs perjamentoBani llojoxkeHHs mpo oprasizamito ocBiTHbOro mpouecy B IOHTYHI,
3a3HAYEHOMY B IyHKTI 1) I[bOTO PO3LITY.

6) 1010 OCKapKEHHS Pe3y/IbTAaTiB KOHTPOJbLHUX 3aX0/1iB



3n00yBaui BHUINOI OCBITH MAalOTh MPaBO Ha OCKApXKEHHS OLIHKUA 3
JUCIUIUTIHA OTPUMAHOI IMiJI YaC KOHTPOJBHUX 3aXOJiB. AMEIsllis 3M1HCHIOEThCS
BiAmoBimHO 10 [lonoskeHHs Mpo 3BEepHEHHS 3100yBadiB BHUIOI OCBITH 3 MHUTAaHb,
MOB'SI3aHUX 3 OCBITHIM MPOIIECOM, 3aTBEPIXKEHOTO HAKa30M PEKTOPA YHIBEPCUTETY
No 43 Big 24.02.2020 poky. O3HaHOMHUTHCH 3 TOKYMEHTOM MO>KHA 32 MOKJIUKAHHSIM
https://griml.com/L3VUV.

7) mox0 KOH(IIKTHUX CUTYyaIliil

CrinkyBaHHS YYacCHHMKIB OCBITHBOTO TMporiecy (BUKIamadi, 3400yBaui)
BiIOyBa€eTbcss Ha 3acagaX MapTHEPCHKUX CTOCYHKIB, B3a€EMOMIATPUMKH,
B3a€EMOTIOBArv, TOJEPAHTHOCTI Ta TMOBark JO OCOOMCTOCTI  KOXHOTO,
CIPSIMOBAHOCTI Ha 3100yTTS ICTMHHOTO 3HaHHS. BupimeHHS KOHQIIKTHUX
CUTYaIlii 311HCHIOETHCS BIAMOBLAHO 10 [TososkeHHs Tpo BUPIMIEHHS KOH(IIKTHUX
cutyariit B IDHTYHI', 3arBepmkeHoro HakazoM pektopa yHiBepcuteTy Ne 44 Bin
24.02.2020 poky. O3HalOMUTHCH 3 JOKYMEHTOM MOXHAa 3a MOKJIMKAHHAM
https://griml.com/i42P1.

8) mono onutryBaHH# 3100yBayviB

[Ticns 3aBepiieHHs Kypcy 3400yBady HAAA€ThCS MOXIJIMBICTH TPOUTH
OIMMUTYBAaHHSA CTOCOBHO HKOCTi BUKJIaaHHA ,Z[I/ICLII/IHJIiHI/I 3a TIIOKJIUKAaHHAM
https://nung.edu.ua/department/yakist-osviti/04-anketuvannya

9) 11010 MOJITUKY BUKOPUCTAHHSA iHCTPYMEHTIB reHEPATUBHOT0 IITYYHOI'0 IHTEJIEKTY B

HABYAJIbHOMY Ipoueci
Bci yuacHUKM 0CBITHBOTI0 MpoLECY MOBUHHI JOTPUMYBATHCH 0a30BUX
NPUHIUIIB BUKOPHCTAHHS iHCTPYMEHTIB reHepaTHBHOI'0 IITY4YHOI' 0
iHTesIeKTy BianoBiaHo 10 [1o/105keHHS PO 3arajibHi NOJITHKHU
BHKOPHCTAHHSA IHCTPYMEHTIB reHePATHBHOI0 HITYYHOI0 IHTEJIEKTY B
HaByajgbHOMYy npoueci IPHTYHI', 3aTBep:keHOro HAaKa30M peKTopa
yHiBepcuTety Bix 15.03.2024 poxy Ne 82. O3HailoMuTHCH 3 JOKYMEHTOM
MO’KHA 32 NOKJIUKaHHAM https://salo.li/1E36Aae.

o0




3 CTPYKTYPA HABYAJBHOI JUCHUATLJITHA
«OmnocepeakoBaHi BUMIPIOBAaHHA B HAQTOra3oBiil NPOMMCJI0BOCTI»

3.1 O0csar HaBYAIILHOI AUCIUILTIHA

Pecypc romuH Ha BHBYeHHA AuCHUIUIIHE «OmocepeaKoBaHI BUMIPIOBaHHS B HadToraszosiil
MPOMHKCIIOBOCTI» 3rimHo 3 ynHHUM HII, po3mosain 3a cemecTtpamu 1 BUJaMU HAaBYAJIbHOI pOOOTH st
OYHOI Ta 32049HOT (JOPM HABUAHHS XapaKTepu3ye Tadmuus 1.

Tabmunss 1 — Po3monin roauH, BHUAUICHMX HA BHUBYCHHS AUCHUILTIHU «OmocepeaKoBaHi
BUMIPIOBAaHHS B HATOTA30B1i IPOMHUCIOBOCTI»
Ycboro Cemectp I
Jlenna 3aouHa Henna 3aouHa
HajfMeHyBaHHS OKa3HUKIB dbopma (mucTaHIiiHA) dbopma (mucTaHIiiiHA)
HaBYaHHS dhopma HaBYaHHS dhopma
(J1®H) HABYAHHS ) (ADPH) HABYAHHS )
(3PH) (3PH)
Kinekicts kpenutie ECTS 4 4 4 4
3aranpHuii 00CsT Yacy, roj 120 120 120 120
AyIUTOpHI 3aHATTS, TOJ, Y T.4U.: 36 12 36 12
JIEKINTH1 3aHATTSI 18 6 18 6
CeMIHapChKi 3aHATTA - - - -
MPaKTUYHI 3aHATTS 18 6 18 6
nabopaTopHi 3aHATTS - - - -
Camocriitna po6ora, ro. 84 108 84 108
Bopua cemecTposoro i i

3.2 TeMmaTHYHUH IJIaH JeKIOiliHUX 3aHATL

TemaTHuHu# MIaH JEKIIHHUX 3aHATH AUCHUILTIHKM “OnocepeKoBaHi BUMIPIOBAHHS B HaTOra3oBii
MIPOMHMCIIOBOCTI ~* XapaKTepu3ye TaOmuIs 2.

Tabmuns 2 —TeMaTHUHUN IUIaH JEKIIHHUX 3aHATH

Mudp OO6c¢csr JlitepaTtypa
Hazsu moaymis (M), 3mictoBux moayinis (3M), Tem (T) roAuH MOpsI- | PO3ALI,
Ta X 3MICT JIOH | 30H | KOBUM | MIpO3.
HOMED 1
M1 | OnocepenkoBani BuMiploBaHHA B HadrTorasosiii | 18 6
MPOMHUCJIOBOCTI
3M1 | OnocepenxoBaHi BUMiproBaHHsi y cdepi 00JiKy 10 4
NPUPOAHOIO razy
T 1.1 | Beryn. Meta Ta 3aBnanus kypcy. ®iznuni 2 0.5 3 3

BJIACTUBOCTI IPUPOJIHOTO razy.

T 1.2 | Meroau onocepeiKOBaHOT0 BU3HAYCHHS 2 0.5 3 3
napamMeTpiB NPpUPOIAHOIo razy. Buznauenus
00’€MHUX 1 MOJISIPHUX YaCTOK, TYCTHHH, Koe(illieHTa
CTUCJIMBOCTI, B’ SI3KOCT1, KPUTHYHUX 1 IPUBEICHUX
napamMeTpiB MPUPOJHOTO rasy.




Mudp

Hazsu moxynis (M), 3mictoBux moaymis (3M), Tem (T)
Ta X 3MICT

Oo6csar
TOIOVH

Jliteparypa
MopsiA- | PO3MIi,

JI®OH | 30H

KOBHUI1 TiApO3.T
HOMED 171

BumiproBaHHs BUTPATH i 00’€My NPHUPOIHOTIO rasy
METO/IOM 3MiHHOI0 Mepenany TUCKY. TeopeTnyHi
3acay, AITOPUTMHU (PYHKIIOHYBAaHHS, BUMipIOBAJIbHI
3aco0u JJI peanizalilii MEeToy.

1 1

T1.4

TepmoanemMoMeTpH4Hi Ta yJbTPa3ByYKOBI
BUTpaToMipu. TeopeTnyHi 3acaau, anropuTMu
(GyHKL10HYBaHHS, BUMIPIOBAJIbHI 3aCO0H JUIS
peaizaiii MeToy.

T1.5

MeTpoJioriyHuil aHAJIi3 BUTPATOMIPIB i
JiYMIbHUKIB IPUPOaHOro rasy. [Tloxubku
BUMIPIOBAHHS BUTPATH Ta KUIBKOCTI Ta3y.

3M2

OmnocepeakoBaHi BUMipIOBaHHS NapaMeTpiB
00’€KTiB Ha)TOra30B0I rajysi.

T2.1

BuxpocTpymoBi BHMIpOBa4i TOBIIMHH CTiHOK
TpyoonpoBoay. TeopernyHi 3acamgd, aJrOPUTMH
(byHKI10HYBaHHS, BAMIPIOBaJIbHI 3aCO0H IS peaizamii
METOAY

T22

BuxpoBi crTpykTypockonu wmarepiajgiB 00’€KTiB
HadToraszoBoi raiay3i. TeopeTnuni 3acaau, anropuTMu
(byHKI10HYBaHHSI, BAMIPIOBaJIbHI 3aCO0H IS peaizanii
METOAY.

T23

MarHiTHI  CTPYKTYpOCKONM i TOBHIMHOMipH.
TeopernuHi 3acagu, anrOpUTMHU (PYHKIIOHYBaHHS,
BHUMIPIOBaJIbHI 3ac0o0u AJIs pearizallii MeToy.

T24

EnexTpoeMHicHMidi MeTOJ BHMIPIOBAHHS SKICHMX
napametpiB HadTonmpoaykrtiB. TeoperuuHi 3acamy,
aNropuTMH (DYHKIIIOHYBAaHHsI, BHUMIPIOBAIbHI 3acO00HM
JUTSL peastizaliii MeTofy.

Bcboro:
Monyinb 1 — 3MiCTOBUX MOAYIIB -2.

3.3 Temu npakTUHYHHUX 3aHATH

[Tepemik MpakTUYHUX 3aHATH 3 ITUCHUIUIIHA «OmocepenKoBaHi BUMIPIOBaHHS B HadTOTra3oBid
IPOMHCIIOBOCTI» HaBeJeH1 y Tabnuui 3.

Tabmuus 3 — Temu NpakTUYHUX 3aHIThH

[udp O06csr Jlirepatypa
Hazsu moxynis (M), 3micToBux MoaymiB (3M), TOJIMH .
TEM NPAKTUYHUX 3aHATH HOPSIK | PO/,
HAPH | 30H | oBuid T PO3ILT
HOMED
M1 |OnocepeaxoBaHi BUMipIOBaHHSI B HA)TOra3oBii 18 6
MPOMHCJIOBOCTI
3MI1 |OnocepenkoBaHi BUMipioBaHHsA y c(epi 001iKy 12 4
MPHUPOJAHOTO ra3zy
IT1.1 |HopmaruBHa 6a3a i OCHOBU CTaHIAAPTH3ALIl IPH 2 0.5 1
00JIIKY IPUPOAHOTO Trasy.




Hludp Ob6c¢sr Jlitepatypa
Hazsu moaynis (M), 3MicToBUX MOayJIiB (3M), TOJINH .
TEM IPAKTHYHUX 3aHATH HOpAAK | PO3ALTL,
HAPH | 30H | oBuid T PO3ILT
HOMED

12 MaremaTuyHe MOJIETIOBAHHS OMIOCEPEAKOBAHOTO 0.5 1 1
METOAY PO3PAaXYHKY I'YCTUHH IPUPOTHOTO Ta3y.
MaremaTuyHe MOJIETTIOBAHHS aJITOPUTMY 0.5 2 2

IT11.3 |po3paxyHKy Koe]ilieHTa CTUCIUBOCTI IPUPOJAHOTO
rasy.

1.4 Po3paxyHOK BUTpaToMipiB 3MiHHOTO IIepenamy 0.5 2 2
TUCKY Ta PO3PaxyHOK HOro MOXUOKH.

nis P03paxyHOK.HOXI/I6KI/I TepPMOAHEMOMETPUHOTO 1 1 1
METOAY BUMIPIOBAHHS €HEPrii NPUPOIAHOTO rasy.

1.6 POSp&X}’HF)K' MOXUOKH YJIBTPa3BYKOBUX 1 1 1
BUTPATOMIPIB.

3M2 |OnocepenkoBaHi BUMipIOBAaHHS NapaMeTpiB 2
00’eKkTiB HadTOra30BoOI raaysi.

I12.1 |HopmaruBHa 6a3a 1mo onocepeKoBaHUX 0.5 4 4
BUMIPIOBaHHAX MMapaMeTpiB 00’ ekTiB HaTOra3oBoi
rajysi.

I12.2 |MarematnyHe MOAEIIOBAHHS BIUIUBY TOBIIUHU 0.5 4 4
CTIHKH Ta BIUIMBY SIKICHUX XapaKTEPUCTUK
METaJIeBOro TpyOONnpoBOAY Ha BUXIIHUIN CUTHAT
BUXPOCTPYMOBHX II€PETBOPIOBAYIB.

I12.3 |docnimkeHHs MoAeni pyHKIIOHYBaHHS MarHITHUX 1 4 4
CTPYKTYPOCKOTIIB Ta €JIEKTPOEMHICHUX
NIEPETBOPIOBAYIB.

3.4 IlepeJiik 1aGopaTopHUX POOIT

JlaGopaTopHi po0oTH He nmependaveHi.

3.5 3aBaanHs 11 caMOCTIiHOT po0oTH 3100yBaya

Bunu camoctiitHOT poOOTH B MEKax HaBUAILHOI TUCIUILIIHN «OnocepeIKoBaHi BUMIPIOBaHHS B

Ha(TOra30Bil MPOMUCIOBOCTI» HaBeCHI B Ta0uIli 4.

Tabmuns 4 — 3MicT camocTiitHOT poOoTH

HaiiMeHyBaHHS BUIB CaMOCTIHHOT pOOOTH OO0csr roguH
JA®H 3®H
OmnpairroBanHsi MaTepiaiy, BUKJIQJICHOTO Ha JIEKISIX 20 20
OmpairroBanHsi MaTepiany, BHHECEHOTO Ha CaMOCTIHE BHBYCHHS 20 30
[ligroryBaHHs 10 MPAKTUYHUX 3aHATH Ta KOHTPOJIbHHUX 3aXO0/iB 44 58
[TinroryBanHs 10 1ab0paTOpHUX pOOIT, 3BITIB MPOTOKOJIIB 3
11a60pPaTOpHHUX POOIT ] j
BukonanHs KypcoBoi poboTu - -
¥Ycporo ronux 84 108

[epenix Marepiaiy, 110 BAHOCUTHCS HA CAMOCTiHE BUBYCHHS, HABECHO Y TaOIMIli 5.




Tabnuus 5 — Matepias, 110 BUHOCUTBCS] HA CAMOCTiMHE BUBUCHHS

Mudpu Hazeu moaymnis (M), 3micToBUX O6¢sr | O6¢sr Jlitepatypa
MoyiiB (3M), mUTaHHS, IO TOMMH | TOHMH | 1opgnKoBHiA posnin,
BUHOCHTBCA HOMED 1P O3 11T
Ha CaMOCTiiHE BUBYCHHS
M1 OnocepeakoBaHi BUMipIOBaHHSA B
Ha(TOra3oBiii NPOMHUCIOBOCTI 20 30

3M1 | OnocepenxkoBaHi BUMIpIOBaHHS Y
cepi 00J1iky mpupoaHOro rasy 10 15

T 1.2 | KOHIyKTOMETpUYHUNA METOT
BUMIPIOBaHHS SKICHUX 5 7 1 1
XapaKTePUCTHK IPUPOTHOTO ra3zy
T 1.3 | KoHCcTpyKTHBHA peami3aliisi METOLy
3MIHHOTO TIEpenaay TUCKY TIPH 5 8 1 1
00JIIKY IPUPOIHOTO razy

3M2 | OnocepeakoBaHi BUMipIOBAHHS
napamerpiB 00’ €KTiB 10 15
HadTOra3zoBoi raaysi.

122 Anroputmu (QyHKIIOHYBaHHS 5 7 ) )
MarHiTHUX TOBIIIMHOMIpIB

T2.3 .
AnroputMu (QyHKITIOHYBaHHS 5 2 1 1

J1eTbKOMETPHYHUX BOJIOTOMIPiB

KOHTpOJIB 3a OHpaL[IOBaHHSIM TEM, BUHCCCHUX Ha CaMOCTiI\/'IHe BUBYCHHA, € CKJIIAAO0OBOIO YaCTHHOIO
MMOTOYHOT'O OIIHFOBAHHS 32 BIJMOBITHUMHU 3MiCTOBUMHU MOJTYJISIMH.

3.6 KypcoBe npoeKTyBaHHA

KypcoBe nnpoekTyBaHHsI He nepeadaveHe.



4 HABUYAJIBHO-METONWYHE 3ABE3IIEYEHHSA JUCIUIIJITHA

4.1 OcHoBHa JiTepatypa

1. Metponoris 1 TEXHOJOTIYHI BUMIpPIOBAaHHS Yy HAa(pTOBIA Ta Ta30Biil MPOMHUCIOBOCTI.
Hapuanpamii  mocionuk.  C.A.UexoBcekuit, [C.Ilerpumun, H.M.Ilingye, C.I1.Bammumak,
M.A Kononenko, B.M.Pomanis, O.€.Cepentok, JI. A.Buruipka. IBano-®pankiscek: IDHTYHI, 2010.
534 c.

2. Cepemox O.€. EnexkTpuuHW, Mar"iTHUH Ta €JICKTPOMArHITHHA BHUAM HEPYWHIBHOTO
KOHTpOJIIO B Hadrtorazosiii ramysi: HaByanmpHME mociOHuk. O.€. Cepemiokx, O.b.bapna, O.C.
Kpunnupkwuii. IBano-®pankisebk: IDHTYHI, 2017. 348 c.

3. O6mnik npupoanoro razy: Jlosimauk. M.I1. Aaapiimmaa, O.M. Kapnam, O.€. Cepentox [Ta iH.]:
3a pen. C.A. Uexoscbkoro. IBano-®pankisebk: [T «Cimuk», 2008. 160 c.

4.2 JlonaTkoBa Jirepatrypa

4. Iictyn €.11., Jlecoroii JI.B. HopmyBaHHs BUTpaTOMIpiB 3MiHHOTO Tiepenaay TUCKY. JIbBIB:
Bun-Bo 3AT «IHCcTUTYT eHeproayauTy Ta 00JiKy eHeproHociiBy, 2006. 576 c.

5. Cratuctuka: HaB.-meton. moci6. H.b.Kymmip, H.b.Ky3unenosa, T.B.Kpacosceka, iH. K.:
Hentp yuboroi mit., 2009. 208 c.

4.3 MeToanuHe 3a0e3ne4eHHs] JMCIUILIIHA

6. Cepemoxk O.€., Bunamuyk A.I'. OmnocepenkoBaHi BHMIpIOBaHHS B HadTOra3zoBii
POMHCIIOBOCTI: KOHCHEKT Jekii, Y.1, IBano-®pankiscbk: IDHTYHI, 2019. 57 c.

7. Cepemoxk O.€., Bunamuyk A.I'. OmnocepenkoBaHi BHMIpIOBaHHS B HadTOra3zoBii
IPOMHCIIOBOCTI: MeToANYHI BKa3iBKU JJs1 caMoCTiitHuX poOiT, IBano-®Ppankisesk: IOGHTYHI, 2019.
26 c.

8. Cepemox O.€., Bunamuyk A.I'. OmocepenkoBaHi BHMIpIOBaHHS B Ha(TOra3oBii
MIPOMHMCIIOBOCTI: KOHCTIEKT JiekIlii, U.2, [Bano-®pankiscek: IODHTYHI', 2020. 70 c.

9. https://dn.nung.edu.ua/course/view.php?id=364 EnexrpoHHuil HaByaIbHUI KypC TUCIMITIIHU
“OnocepenkoBaHi BUMIpIOBaHHS B HATOTA30B1i IPOMHUCITIOBOCTI” .




B Ha(TOTa30Biif MPOMHUCIOBOCTI» HaBECHI B Ta0OHIIi 6.

Tabmuus 6 — 3abe3nedeHHs] MPOrPaMHUX PE3yNbTaTiB HaBUAHHsS BIAMOBIAHUMHU (hopMamMH Ta

5 ®OPMH I METOJIM HABYAHHS 1 OIITHIOBAHHSI
®dopmu 1 METOIM HaBYAHHSI 1 OI[IHIOBaHHS 1 MeXax TUCHUILTIHE «OmocepeIKoBaH1 BUMIPIOBAaHHS

MeTOoJaMHu
udp
ngec)g;iz(;;o Metonn mapuars (MH) ®opwmu i Me(Tl(\)/I/:[qI/)I (;))LIIHIOBaHHHSI
HaBYaHHS
[1PH1 MH3.4 — nmpakTuyHi podoTH M®O 4 — noToYHMI KOHTPOJIb
MH18 — meroau camocTiitHoi pobotn | M®PO 5 — ycHUl KOHTPOJIb
M®O 6 - nMcbMOBUN KOHTPOJIb
[TPH4 MH3.4 — npakTuyHi podoTH M®O 4 — moTOYHUN KOHTPOJIb
MH18 — meTonu camocriitHoi pobotu | M®O 5 — ycHUN KOHTPOJIb
M®O 6 - THCbMOBHI KOHTPOJIb
[1PHS5 MH3.4 — nmpakTuyHi poOoTH M®O 4 — noToYHUI KOHTPOJIb
MH18 — meTroau camocTiitHoi pobotn | M®O 5 — ycHUl KOHTPOJIb
M®O 6 - nMcbMOBUN KOHTPOJIb
[TPHS MH3.4 — npakTuuHi podoTH M®O 4 — moTOYHUN KOHTPOJIb
MH18 — meTonu camocriitHoi po6otu | M®O 5 — ycHUN KOHTPOJIb
M®O 6 - THCbMOBHI KOHTPOJIb
[TPH9 MH3.4 — npakTuyHi podoTH M®O 4 — noToYHHUI KOHTPOIb
MH18 — meroau camocTiitHoi podotn | M®PO 5 — ycHUI KOHTPOJIb
M®O 6 - nMcbMOBUN KOHTPOJIb
[TPH16 MH2- koM’ roTepHi 1 MynbTuUMeAIHI | MDPO 5 — ycHUI KOHTPOJIb
METOAU M®O 6 - nucbMOBUIN KOHTPOJIb
MH3.4 — npakTruyHi podoTH
MHI12 — y3aranpHeHHs
MH18 — meToam camocTiitHO poboTH

[udpu nporpamHoro pe3ynbrary HaBuanHs 3amo3udeHi 3 OIIIl, a ix 3micT HaBenaeHWIl B

HepIIOMY PO3/iTi JaHOT MPOrpaMH.

6 METOIU KOHTPOJIIO TA CXEMHU HAPAXYBAHHS BAJIIB
Posmopin GamiB, siki 3700yBadi OCBITH MOXKYTh OTPUMAaTH 3a pe3yJbTaTaMH KOXKHOTO BUIY

MOTOYHOTO Ta MiJICYMKOBOT'O KOHTPOJIIB, HaBeAeHA B Ta0uI 7.

Tabnuus 7 — Po3nomin 6aiiB OLiHIOBAHHS

Buau po6it, 10 KOHTPOTIOIOTHCS MaxkcumanbHa

KUIBKICTh OajiB
KOHTpOJIb 3aCBOEHHS TEOPETUIHUX 3HAHB 3MICTOBOTO MOy st 3M 1 30
KoHTpoJb 3aCBOEHHSI MPAKTUYHUX HABHKIB 3MicTOBOr0 MoayJssi 3SM1 40
KOHTpOJIb 3aCBOEHHS TEOPETUIHUX 3HAHB 3MICTOBOTO MOyt 3M2 10
KoHTpoJ1b 3aCBOEHHS MPAKTHYHUX HABHKIB 3MiCTOBOro MotyJisi 3M2 20
Yceporo 100

Ha mnpakTH4HUX 3aHATTSIX 3aCTOCOBYETbCA NOTOYHHMM KOHTpoib (M®O4). Ilin yac ycHux
OMUTYBaHb Ha TMPAKTHYHUX 3aHATTAX MOXKE OyTH BUKOPUCTaHUN YCHHMA KOHTposb (MDO 5).
MaxkcumanpHa KiIbKICTh OajliB SKy MOKHAa OTPHUMATH MijJ 4ac YCHOTO KOHTPOJIIO HAa MPAKTUYHUX
3aHATTAX — 5 OIIHIOIOTHCS PIBEHb OBOJIOIIHHS TCOPETUIHUM MaTEPiaJioM 3 TEMH 3aHSTTA.

3a 37auy BIpHO BHMKOHAHOTO TPAKTHYHOTO 3aBIaHHSA B I1032ayJUTOPHUN Yac 3700yBavy
HapaxoBYETHCS 3MEHIICHA KUIBKICTh OaniiB, 00CATH 3MEHIICHHS OaiiB 3ajieXkaTh BiJl CKJIAIHOCTI Ta
TPYAOMICTKOCTI 3aBAaHHs aje He Oubiue (- 3) Oaiis.



3a KOXXHHMM TWXKACHb 3alli3HEHHS 3 MOJAHHAM 3BITY NPO BUKOHAHHS MPAaKTUYHHUX poOIT Oe3
MOBXHUX TIPUYHH HapaxoByeThes mTpadHuii (- 1) 6an, ame B cymi He Outbie(- 2) 32 OAHY NMPAKTHUHY

poboTy.

3100yBaveBl BUINOI OCBITH HANA€THCS MOMKJIUBICTH OTPUMATH JOJATKOBI Oany 3a BUKOHAHHS
IHIWBITYaTbHOTO MUCHMOBOTO 3aBIAHHS 332 TEMOKO OokpeMoro 3M, 3micT Ta 00csaru KOTporo Gopmye
BHKJIa/1ad. MakcuMallbHa KUTBKICTh OajTiB 32 BUKOHAHE 1HAUBIIyanbHe 3aBnanus - 10.

3a yMOBM BHKOHAHHS YCiX BHIIB poOiT, mepeadaueHNX HaBYAIBHUM IUIAHOM Ta MPOTPAMOI0 1
MiATBEP/PKCHHS OMaHyBaHHS Ha MiHIMAJIbHOMY PIBHI pe3ysbTaTiB HaB4YaHHS (OTpuMaHo 35 OamiB 3a
mkanor €KTC), 3m00yBay BUIIOI OCBITH JTOMYCKAETHCS 10 CEMECTPOBOTO KOHTPOJTIO 3 JUCITUIUIIHU Y

dopwmi icruTy.

Jlnsd BHU3HAYEHHS CTYNCHS OBOJIOJAIHHA HAaBYAJBHUM MaTepialoM 3 NOJaibIINM HOTO
OLIIHIOBAHHSM 3aCTOCOBYIOTHCSI PiBHI HaBYAIbHMUX JOCSTHEHb 3/100yBayiB BHUIIOi OCBITH, HaBEJCHI B

Tabau 8.

Tabmuns 8 — PiBHI HaBUAIBHUX JOCATHEHD

PiBHi
HABYAJILHUX
JOCATHEHDb

Bigcorok
0asy 3a
BHKOHAHHS
3aBJaHb

Kpurepii oniHioBaHHs HaBYAJbLHHUX JOCSITHEHD

TeopeTu4yHa NiAroTOBKA

IIpakTuyHa miaroroBka

3100yBay4 BUIIIOL OCBiTH

BigMminumii

90...100

BUTGHO BOJIOJI€ HABYAJIHHUM MaTepiajioMm,
BUCJIOBIIIOE ~ CBOI  JOyMKH,  pPOOHWTH
apryMEHTOBaHI  BHCHOBKH,  pCIICH3YE
BINMIOBIZII IHIIUX CTYIEHTIB, TBOPYO
BUKOHY€E 1HIWBiAyalbHI Ta KOJIEKTUBHI
3aBIaHHS; CaMOCTIIHO 3HAXOJUTh
JIOJTATKOBY 1H(OPMAIIIIO0 Ta BUKOPHUCTOBYE
il ans peamizarlii MOCTaBICHUX MEpPe] HUM
3aB/IaHb;, BIILHO BUKOPUCTOBYE HOBI
iH(pOopMaIiiiHi TEXHOJIOTI JIsT TOTTOBHEHHS
BJIACHUX 3HAHb

MOXE apryMEHTOBaHO oO0paTu
palioHaTbHUMA crocio
BHKOHAHHS 3aBJaHHSI W OIIHUTH
pe3yJIbTaTU BJIACHO1 MPAKTUYHOL
JUSIBHOCTI; BUKOHYE 3aBIaHHS,
HEe TmependadeHi HaBYAILHOIO
MPOTPamoro; BUTBHO
BUKOPHCTOBYE  3HaHHSA  JJIA
BUPIIICHHS MMOCTABICHUX IEPE.
HUM 3aBJIaHb

JlocTaTHil

75...89

BUTHHO BOJIOJIi€ HABUAJHLHUM MaTepiaioM,
3aCTOCOBYE  3HAHHS  HAa  MPAKTHII;
y3arajlbHIOE 1 CHUCTEMaTH3y€ HaBYAILHY
iHpopmMartito, ane gOMycKae HE3HadHI
HEJOMIKH Y TOPIBHAHHX, (hOPMYJIIOBaHHI
BHCHOBKIB, 3aCTOCYBaHHI TCOPETHYHUX
3HAHb HA TPAKTHUITLI

3a 3pa3KoM CaMOCTIHHO BUKOHYE
MPaKTUYIHI 3aBIAHHS,
nepeadaydeHi MpOrpaMor0; Mae
CTIiKI HaBUYKM  BHKOHAHHS
3aBJlaHHS

3anoBiabHAI

60...74

BOJIOZIIE HaBYAJILHUM MaTepiaaoM
MOBEpPXOBO, (parMeHTapHO, Ha PiBHI
3amaM’SITOBYBaHHS ~ BIATBOPIOE  TIEBHY
YacTUHY HABUYAIBHOIO  Marepiamy 3
€JIeMEHTAMU JIOTIYHUX 3B’S3KiB, 3HAE
OCHOBHI TIOHATTS HABYAJIHHOTO MaTepiany

Mae  eJIeMEHTapHi, HeCcTiHKi
HaBUYKW BUKOHAHHS 3aBIAaHHS

He3ano-
BlILHHAH

MeHiie 60

Mae (parMeHTapHi 3HaHHS  (MeEHIIe
MOJOBUHHM) Y HE3HAYHOMY 3araJbHOMY
00cs131 HaBYALHOTO Marepiany; BiACYTHI
chopMOBaHi YMiHHA Ta HaBUYKH; MiJ 4yac
BiIMOBi/i IOIYCKAIOTCS CYTTEBI MOMUIIKH

IUTAHYE Ta BHKOHYE YAaCTHHY
3aBIaHHs 3a JIOTIOMOT OO
BHK/Iaaa4ya

Pe3ynbrati HaBYaHHS 3 AUCIUILTIHU OMIHIOIOTHCS 3a 100-6anpHOr0 mkanorw (Bix 1 go 100) 3

MEepeBe/ICHHSM B OIIHKY 3a TPAAMIIHHOI IIKAIOK («BIAMIHHOY,

«HE3aJI0BLILHOY» BIAMOBIIHO J0 IIKAJIW, HaBEJEHOI B Ta0uIIl 9).

«100pe», «3aIOBUILHOY,




Tabmuus 9 - Hlkana ouidroBanHs: HawioHaiabsHa ta ECTS

. YHiBepcHTEeTCHKA
HanmionaiabHa P ECTS Busnauenna ECTS
(B 0asax)
BigmMiHHO — BigMiHHE BUKOHAHHS JIUIIIE 3
BinminHo 90-100 A ..
HE3HAYHOIO KUIBKICTIO IIOMHIOK
Jye nodpe — BUIIC CEPEIHHOTO PIBHS 3
82-89 B y P P P
KIJTbKOMAa [OMIJIKAMU
Hoope
75.81 C JoGpe — B 3araibHOMY TIpaBHJIbHA poOOTa 3
MEBHOIO KUIBKICTIO TPYOHX MTOMHUIIOK
3agoBiibLHO- HEMOTaHo, alie 31 3HAYHOIO
67-74 D . S
. KITBKICTIO HEIOMIKIB
3a10BiILHO il
0CTATHBLO — BUKOHAHHS 3a0BOJILHSE
60-66 E .. )
MiHIMabHI KpUTEpii
He3anoBisibHO — TOTPiOHO MOTIpaIOBaTH
35-59 FX nepe TUM, SIK OTPUMATH 3JTIK a00 CKJIACTH
He3apoBinbHo 1ICITAT
0-34 F He3anoBinibHo — HEOOXiaHA ceplio3HA
nojanbIia poboTa

7. 3ACOBU HABYAHHSI
HapuansHuii mporiec BiOyBa€eTbCsl B ayIUTOPISIX YHIBEPCUTETY, OCHAIEHUX MYJIbTUMEIIHHUM
oOlaJHaHHAM, HABYAJBHUX Ta HAyKOBO-JIOCTIIHUX Jaboparopisix Kadeapu, 3 BIANOBIAHUMHU
TEXHIYHUMHU 3aco0amu, 00JaJHAaHHAM, NMPHIAZaMHu, KOMIT foTepamMu. KpiM TOro, BUKOPHUCTOBYETHCS
CyyacHa  MarepiaJbHO-TeXHiYHa  0a3a  yHIBepCHTETy, a  caMe: KOMITIOTepHI  KJIacu
3arajlbHOYHIBEpPCUTETCHKOTO NMPU3HAUCHHSI, HAYKOBO-TEXHIYHa 0101i0TeKa Ta iH.
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