gu HauioHanbHUI TEXHIYHUI YHiBepcuTeT YKpaiHu Ka¢ep,pa
ag «KUIBCbKUW NOMITEXHIYHUWA IHCTUTYT

imeHi ITOPA CIKOPCbKOTO» dTOMHOI eHepreTuku

TennotexHiyHi BUMiIpPIOBaHHA | npuaaaun

Pob6oua nporpama HaBYyanbHoOi gucumnniim (cunabyc)
PeKBi3uTU HaBYa/ZIbHOI AUCUUNAIHU

PiBeHb BULWOI OCBiTH Hepwuii (baxanaepcokuii)

Fanysb 3HaHb 14 Enexmpuuna inoscenepis

CneujianbHicTb 142 Enepeemuune mawuroOyoyeanus

OcBiTHA nporpama Inorcenepis i komn'tomepni mexnonozii menjioenepeemuyHUx cucmem

CraTyc gucumnniHm Bubipxosa

dopma HaBYaHHA oyHa(Oenna)

Pik niarotoBku, cemectp 1l kypc, secnsanuti

06’em ancumnnniim 4 kpeoumu €EKTC (120 200un), 36 200un aexyii, 18 200un rabopamoprux poodim,

66 200un camocmitina poboma
CemecTpoBMiA KOHTPOANb/

. sanixlmodynbna konmponsha poboma
KOHTpPOAbHI 3axoau

Po3knapg, 3aHATb http://roz.kpi.ua/
MoBa BMKNapaHHA VKpPAiHCbKa
IHdopmauisa npo Jlextop: k.m.n., Anexceix €seeniti Cepeiiosuy, alexeik_kpi@ukr.net

KepiBHMKa Kypcy / Bukna-  JlabopaTopHi: k.m.n., Anexceix €seeniii Cepeitiosuy, alexeik_kpi@ukr.net
Aadis
Po3smilLeHHA Kypcy https://campus.kpi.ua, https://do.ipo.kpi.ua/course/view.php?id=6524,
Mporpama HaB4Ya/bHOI AUCLUNIHU
1. Onwuc HaBYaNbHOI AUCLUNAIHMY, il MeTa, NpeaMeT BUBYAHHA Ta pe3y/IbTaTu HaBYaHHA

MpeameT HaBYaNbHOT AUCUMMNIHK npunadu ma 8amyuku 05 8UMIPHOBAHHA OCHOBHUX MEXHOA02IYHUX
napamempie mersoeHepzemu4Ho20 0671A0HAHHA: memnepamyp,
MUCKi8, pieHa, BUMPamMu MexHOos102i4HUX cepedosull, KOHMPOSo

AKOCMIi 800U Ma napu Ma 2a308020 AHAI3Y

CTyAeHTU OTPUMYIOTb BaXKNMBI AN MaMbYTHBLOTO iHXKeHepa-eHepreTMKa 3HaHHSA B ranysi TenaoTexHiYHMX BU-
MiptoBaHb Ta NPWNAAIB, 30KPEMA: 03HANOMANATLCA 3 MEeTOAMKAMUN TENNOTEXHIYHUX BUMIPIOBaHb; 3 MPUHLMNAMMU
Aii, 6yaoBu, NpU3HayYeHHA Ta NpaBua BUBOPY; 3 NEPCNEKTUBHUX HANPSAMKIB PO3BUTKY TEMIOTEXHIYHOTO KOHTPOHO.

Y pesynbTaTi CTyAeHTU OTPMMatoThb FPYHTOBHI 3HAHHA 3 OCHOB, METOZiB Ta 3acobiB BUMIpIOBaHb; i3 3abe3ne-
YEHHA €AHOCTI BUMipIHOBaHb Ta cnocobiB AOCATHEHHA AOCTaTHLOI iX TOYHOCTI; 3 AeP*KaBHUMU aKTamMM Ta HOPMaTKU-

BHO-TEXHIYHUMM JOKYMEHTAMM 3i CTaHAAPTU3ALIT; i3 CTPYKTYPOIO METPOJIOTIYHOI CY»KOU YKpaiHM.

MeTolo HaBYaNbHOI AMCUMNNIHM € GOPMYyBaHHA 34aTHOCTEN (KOMMNeTeHTHOCTel), AKi CTyAeHT Habyae nicns

BMBYEHHA AUCLMMAIHN:

3paTHICTb BUKOHYBaTK poboTu 3i cTaHaapTM3auji, yHidikauii Ta TexHiYHOI NiaroToBKkM Ao ceptudikauii
TEeXHiIYHUX 3acobiB, cucTem, NpoLeciB, ycTaTKyBaHHA M MaTepianis, opraHi3oByBaTU MeTPOJOriyHe 3a-
6e3neyeHHA TeNJ0TEXHONOTNYHNX NPOLLECIB 3 BUKOPUCTAHHAM TUNOBUX METOAiIB KOHTPOJIKO AKOCTI Npo-
OYKUiT Yy ranysi eHepreTMYyHoOro MalmMHobyayBaHHSA

3[aTHICTb NPOAEMOHCTPYBATM 3HAHHA XapPaKTePUCTMK i BlacTMBOCTeM 06nagHaHHA, NPoLecis i maTtepi-
anis B ranysi eHepreTMYHOro MalIMHOOYAyBaHHA

®K9

®K 15

3riAHO 3 BUMOramm OCBITHbO-NPOdECIiMHOT Nporpamm CTyAeHTM NiCAA 3aCBOEHHA HAaBYaNbHOT AUCUMNAIHK

MatoTb NPOAEMOHCTPYBATU TaKi MPOrpamHi pe3ynbTaTv HaBYaHHA:

3HaAHHA | PO3YMIHHSA iHXXEHEepPHUX AUCLUNIH Ha PiBHI, HEOBXiAHOMY ANA AOCATHEHHS IHWWX pe3ynbTa-
TiB OCBITHbOI NPOrpamm, B TOMy YMC/i NeBHa 06i3HaHICTb B OCTaHHIX AOCATHEHHSX.

3acTocoByBaTW iHKEHEepHi TexHooril, npouecu, cuctemu i obnagHaHHA BigNoBiAHO A0 cneuianbHOCTI
142 EHepreTyHe mMawMHObYAyBaHHA; 06MpaTK i 3aCTOCOBYBATU NPUAATHI TUNOBI aHANITUYHI, po3paxy-
HKOBI Ta eKCNepuMeHTaNbHI MeToAu; NPaBUNbHO IHTEPNpPETYBaTU pe3ynbTaTu TakKNX AOCNIAXKEHD.
Po3pobnaTtn i npoektyBatn BMPObU B ranysi eHepreTM4HOro mMalmMHobyayBaHHA, NPOLECH | CUCTEMM,
LLLO 33a/10BO/IbHAIOTL BCTAHOBAEHUM BUMOraM, Ki MOXKYTb BKAKOYATU 0Bi3HAHICTb NPO HeTexHiuHi (cyc-
NiNbCcTBO, 3A40p0B'A i 6e3neKka, HABKONMULLUHE cepeaoBuLLe, EKOHOMIKA i MPOMMCNOBICTb) acnekTn; ob-
PaHHA i 3aCTOCOBYBAHHA aAeKBATHOI MeTOA0/10rii MPOEKTYBaHHA.

MPH 2

MPH 4

NPH 6
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3acTocoByBaTU MPAKTUUYHI HAaBUMYKK BUpILLEHHS 3aBAaHb, WO nepenbayaoTb peanisayito iHxeHepHux [MPH 12
NPOEKTIB i NpoBeAeHHA AOCAIAKEHDb BiANOBIAHO A0 creuiani3aLii.

BMKopucTtoByBaTM 061agHAHHA, MaTepianu Ta iIHCTPYMEHTH, iHXeHepHi TexHoAorii | npouecn, a TakoxK [PH 13
pO3yMiHHA iXx obmexkeHb BignoBiaHO A0 cneujianisauii cneuianbHocTi 142 EHepreTMyHe malinHobyay-

BaHHA.

2. MpepekBi3nTh Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-NIOTiIYHIN CXeMi HaBYaHHSA 33
BigNOBigHOIO0 OCBITHLOIO NPOrpPamolo)
Lns 3a0c60€HHA mamepiany OucyunaiHU HeobxioOHi 3HAHHA 3 i3uKU, 2i0po02a300UHAMIKU, mernsaoMa-
C00bMiHY ma mexHiYHOi mepMOOUHAMIKU.
Aucyunninu, aki 6a3yromeca Ha pe3yabmamax HABYAHHA 3 0aHOI ducyunaiHu: subipKosi KOMoHe-
HMU 0c8iMHbOI npoepamu, nepedounaoMHa NMPAKMUKQ.

3. 3micT HaBYaNbHOI AUCLUNAIHN
PO34I/1 1. OcHoBsun meTponorii
Tema 1 OCHOBHI NOHATTA Ta BU3HA4YeHHA B 061acTi meTponorii.
Tema 1.2 BumiptoBaHHA Ta 3acobM BUMipOBAHb.
PO34I/1 2. MoxMbKKM BUMiptOBaHb Ta METPOJIOTIYHWUI HarnAag,
Tema 2.1 MoxnbKn BUMiptoBaHb Ta 3aC06iB BUMIpPIOBaHb.
Tema 2.2 MeTpooriYHUI HarnAg, 3a CTaHOM Ta 3aCTOCYBaHHAM 33c06iB BUMipIOBAHHSA
Tema 2.3 3aKoHOZaB4Ya METPOOTiA | CTaHA4apTU3aLiA
PO34IN 3. OcHOBHI Bio,OMOCTi NPO TENNOTEXHIYHI BUMipIOBaHHA
Tema 3.1 3aranbHi BigOMOCTI NPO BUMIpIOBaHHA TemnepaTyp
Tema 3.2 TepmomeTpu PigMHHI Ta MAHOMETPUYHI
Tema 3.3 AInnatomeTpuryHi, bimeTanesi Ta TEpMOENEKTPUYHI TEPMOMETPU
Tema 3.4 TepmonepeTBOptoBaYdi onopy Ta 6€3KOHTAKTHIi TepMmoMeTpU
Tema 3.5 BumiptoBaHHA TUCKY, PO3PiaXKEHHA, Pi3HUL TUCKIB
Tema 3.6 BumiptoBaHHA piBHIO
Tema 3.7 BumiptoBaHHA BUTPATKU rasy, pigvHM Ta Napu
PO34I/1 4. AHani3 ckiaay Ta BIaCTUBOCTEN PEYOBUH
Tema 4.1 AHani3 aKocCTi BOAM, NapW | KOHAEHCATY
Tema 4.2 AHani3s cknagy rasis

4. HasuanbHi maTtepianu Ta pecypcu

bazosa (nidpyYyHUKU, Hag4asabHi NOCIGHUKU) Aimepamypa.

1. MeTtponoria i cTaHgapTM3auia B eHepreTuui: Has4y. nocibHuk / A.l Tyaxos, B.l. InoweHko,
C.M. Cad’aHu, [Ta iH.]. — AoHeubK: Hopga, , 2012. — 308 c.

2. OcHOBW CTaHAapTM3aLii, MeTponorii Ta ynpaBAiHHA AKiCTO: HaBy. nocibHMK / H.O. Mawra,
O.N. BeHuyk, I".MN. BeHuyK [Ta iH.]. — PiBHe: O. 3eHb, 2015. — 388 c.

3. BuMiptoBaHHA B eHepreTuli: Hasy. nocibHuk / B.l. lnoweHkKo, A.l. Tyaxos, C.M. Cad’aHu,. — [loHelbK,
2007.-340c.

Jlodamkosa (MoHozpagii, cmammi, 0OKyMeHMU, eAeKmpPOoHHi pecypcu) simepamypd.

1. TennoTexHiuHi BUMipK : HaBYanbHUIN NocibHMK / 1.0. M. Apectos.- [I.: Bua-so JHinponeTp. Hal,. YH-
Ty 3a7i3H. TpaHcn. im. akaa. B. Jlazapsana, 2008. - 176 c.

2. BumipoBaHHA i KOHTPOAbL Y BYAIBHULUTBI Ta BUPOOHULTBI OyAiBe/NbHMX MaTepianiB i KOHCTPYKLLN:
HaByY. nocibHuK / M.P. Wernok, A.M. KOcuk. — MbBiB: BuaasHMUTBO HauioHanbHOro yHisepcuteTy
«JlbBiBCbKa nonitexHika», 2006 — 492 c.

3. MeTponoria: KOHCNEKT nekui / yknagadi: /1.C. MatpeBsa, |.B. KaHuubKa. - MrKonais: MUKoONaiBCbKUM
HaLiOHaNbHWUI arpapHui yHiBepcuteT, 2021 — 106 c.




4. TennoTexHiyHi BUMIpIOBaHHA Ta NpuWAaaM: KOHCMEKT nekuiit / yknagau: MyweHko O./1. — AHinpo-

A3epruHcok: A4TY, 2012 - 126 c.

IHbopmauiliHi pecypcu

1.
2.

Kamnyc KMl im. Iropsa Cikopcbkoro — http://login.kpi.ua
HaykoBo-TexHiuHa 6i6nioteka KMl im. Iropsa Cikopcbkoro

HaBYyanbHUIA KOHTEHT

5. MeTtoguKa onaHyBaHHA HaBYa/IbHOI AUCUUNANIHU (OCBITHBOro KOMMNOHEHTA)
3rigHO HaBYaNbHOrO NJiaHy A4/1A ONaHyBaHHA MaTepiany AncumniiHn nepegbadyeHo neKuinHi Ta nabopa-
TOPHI 3aHATTA
JleKuiiiHi 3aHATTA

Neo Hassa Temu nekKu,jii, nepenik 0CHOBHMX NUTAHb Ta 3aB4aHHA Ha CPC
3/n
PO34IN 1. OcHoBUu meTponorii

1. Tema 1.1. OcHOBHI NOHATTA Ta BU3HAUEHHA B obaacTi meTponorii.
NekKuia 1. Npeamet Ta 3aBAaHHA AUCUUNAIHK, 3B'A30K 3 iHWKMMM gnucumnaiHamu. HayKoBi ocHo-
BW meTposiorii. TepmiHK Ta BU3SHAYEHHSA.
CPC: MeTponoriyHe 3abe3neyeHHna, OCHOBU, MeTa Ta OCHOBHIi 3aBAaHHA

2. NekKuia 2. Cuctemun ogmHuupb. MixXHapoaHa cuctema OAMHULb. BU3HAaYEeHHA OCHOBHUX | Aoaat-
KOBWX BeNNYUH. NepeBaru i Hegonikn cuctemm Cl.

3. Tema 1.2 BumiptoBaHHA Ta 3acobu BUMipoBaHb
NekKuin 3. BumiptosaHHA. MeToam BumiptoBaHHA. Ix kKnacuikauiia
CPC: MoHATTA eTanoHy. MNepBMHHWI, cnewianbHUI Ta BTOPUHHWUI eTaNoH

4, NekKuia 4. 3acobu BMMiptoBaHb. Ix Knacudikauis. MeTponoriyHi xapakTepucTUKM 3acobis BUMI-
POBaHHA
CPC: Knacuoikauia 3acobis BUMiptoBaHHA NO METPOAIOriYHOMY NPU3HAYEHHIO: €Ta/IOHI, 3pa3Ko-
Bi, poboui

PO34IN 2. NoxnbKun BUMiptoBaHb Ta METPONOriYHWUIA HarnA4,

5. Tema 2.1. NMoxnbku BUMiptoBaHb Ta 3acobiB BUMiptoOBaHb
NeKuia 5. Noxnbkn 3acobis BMMIiptOBaHb Ta ix Knacudikauif. AKiCHI XapaKTepucTnkm 3acobis
BUMIiptoBaHHA. CTaTUYHI Ta AMHAMIYHi NOXMOKKU. CNOCOBM BUKAKOUYEHHA CUCTEMATUYHUX MOXU-
60K.
CPC: MateMaTU4YHMN MeTOA BM3HAYEHHSA rPyouMX NOXMOOoK

6. Tema 2.2. MeTponoriyHMM Harnaa 3a CTaHOM Ta 3aCTOCYBaHHAM 3acobiB BUMiplOBaHHA
NeKuia 6. CTpyKTypa HauioHaAbHOI MeTPOJIoriYHOT cny»Kbu. OuiHKa BignoBiaHOCTI 3acobiB BUMI-
PIOBANbHOI TEXHIKK
CPC: leprKaBHa Ta BigoM4a METPOIOTiIYHI CAYXKOW, iX GYHKLT

7. Nekuia 7. MosipKa 3acobiB BMMiptOBaNbHOI TexHIKW. OpraHisauia i nopagok nposegeHHA. Buan
OOKYMeEHTaU,ii Mo nosipui.
CPC: MNopAafoK NpoBeAeHHs NOBiPKM 3aKOHOaBY0 pery/siboBaHMX 3acobiB BUMiIpOBaIbHOT TEXHI-
KM, WO nepebyBatoTb B eKcnayaTau;i

8. Tema 2.3 3aKOHOAABYA METPOIOTiA i cTaHAApTU3aLiIA

NeKuia 8. CtaHgapTu3aLia, ii CyTHICTb Ta OCHOBHiI HanNpPAMKN. OCHOBHI BM3HAYe€HHA CTaHAAPTU-
3auii. Ponb cTaHgapTU3aLii B pO3BUTKY HapoAHOro rocnogapcrsa YKpaiHu. MNpuHunnmn ta meto-
AW cTaHaapTm3sauii. Kputepii Ta BAM CTaHAapTIB.

CPC: MixHapoaHa cTaHAapTu3auina. 38’A30K AEepPrKaBHOI CMCTEeMM CTaHAapTU3aLii 3 MixKHapoa-




Hasea Temu nekuii, nepenik 0CHOBHUX NUTaHb Ta 3aBAaHHA Ha CPC

3/n

HUMMW Ta perioHaNbHUMM CUCTEMaMM CTaHAAPTU3AL,T.
PO34IN 3. OcHOBHI BigOMOCTi NPO Tenao0TeXHi4YHi BUMiIpPIOBaHHSA

9. Tema 3.1 3aranbHi BiAOMOCTi Npo BUMipIOBAaHHA TemnepaTyp
NekKuia 9. OCHOBHI BiAOMOCTI NPO TeMNepaTypy Ta TEMNEpPaTypPHi WKaAu.
MoaynbHa KOHTpobHA poboTa. YacTuHa |

10. Tema 3.2 TepmomeTpM pigUHHI Ta MaHOMETPUYHI
NekKuia 10. BumiptoBaHHA TemnepaTtyp. TepmomeTpu pianHHI Ta MaHOMETPUYHI.
CPC: PTyTHi CKNAHIi TepMmoMeTpwM, iX nepeBarM Ta HeZonikn. Knacudikauia CKAAHUX PiANHHUX
TEPMOMETPIB 32 NPU3HAYEHHAM | 061aCTHO BUKOPUCTAHHA.

11. Tema 3.3 AlunatomeTpuuHi, 6imeTtanesi Ta TepMmoeNneKTpUUHi TepmomeTpu
NekKuia 11. AnnatomeTpuyHi Ta bimeTanesi TepMOMETPU, iX KOHCTPYKLIi Ta NnpuHUMn aji. Tepmo-
eNeKTPUYHI TepmomeTpu (Tepmonapu), iX KOHCTPYKLIiA Ta NPUHLMN 4ii, 0co6AMBOCTI NpUeEHAH-
HA 40 BUMIpIOBAZIbHMX NPUNAAIB Ta 3’€AHAHHA MiX COOO0D, OCHOBHI TMNM Tepmonap, OCHOBHI
YMOBW Ta BUMOIM A0 BUMIPIOBAHHA Temnepatypu Tepmonapamu. KoHCTpyKuia cTaHAapTHOro
TepmonapHoro gatymka. Ocob6aMBOCTI BUMipIOBAHHA TepMONapaMu: TemnepaTypu rasoBux no-
TOKiB Ta NOBEPXHi TBEPAMX TiN, TEMNEPATYPU B aKTUBHIN 30Hi eHEePreTUYHOro AAEPHOro peaKkTo-
pa.
CPC: MeToau KomneHcallijii TemnepaTypu X0/104HOro cnato (Bi/ibHMX KiHLiB) Tepmonapu

12. Tema 3.4 TepmonepeTBopOBayi ONOPY Ta 6€3KOHTAKTHI TepMOMeTPHU
Nekuia 12. 3aranbHi BigomocTi npo TepmonepeTtsoptoBadi onopy (TMNO): Tunn TNO (gpoTaHi Ta
HaniBNPOBIAHWKOBI), METPOIOTNYHI XapaKTEPUCTUKM, KOHCTPYKLiA. ipomeTpy BUNPOMiIHIOBaHHSA
. OnNTUYHI Ta pagiauiliHi nipomeTpu. PoToeNeKTPUYHI Ta KONLOPOBI NipomeTpu. Tensosizopu.

13. Tema 3.5 BumiptoBaHHA TUCKY, PO3PifKEHHA, Pi3HULL TUCKIB
Nekuyia 13. OguHuui TMcky. dedopmaLiiHi MaHOMETPU: NPYKUHHI, MeMBpPaHHi, CUAbPOHHI.
MpWHUMN Ppo6OTU, TUMN, TEXHIYHI XapaKTEPUCTUKUN. ENeKTpuyHi npunagm gna BUMIPIHOBaHHS TUC-
KY, Pi3HMLj TUCKIB, TEH30POMETPUYHI Npuaaan. AudepeHruiiHi MaHOMETPH, iX KOHCTPYKLIA, TU-
MU, OCHOBHI TEXHIYHI XapaKTepucTuKku. N’e3oenekTpmnyHi maHomeTpu. MNepeTBopoBayi 3 MarHiT-
HOIO Ta E/IEKTPOCUNOBOID KOMMeHcalieo. Hopmytodi nepeTtsoptoBayi. IHAYKUiHI Ta andepeH-
UiHO-TpaHCHOPMATOPHI cxemu Tennonepeaadi, BTOpUHHI npunaaun 3 ATMN
CPC: PignHHi maHomeTpu: U-nogibHunii, 4yalwKoBMiA, 3 NOXUA0t0 TpybKoto

14. Tema 3.5 BumiproBaHHA TUCKY, PO3pPiaKEHHA, Pi3HULLi TUCKIB
NekKuia 14. ndepeHuinHi MaHOMETPMU, IX KOHCTPYKLLiA, TUMKN, OCHOBHI TEXHIYHI XapaKTEPUCTUKN.
M’e30eneKkTpuYHi maHomeTpu. MNepeTBOpIOBaYi 3 MarHiTHOK Ta €NeKTPOCUIOBOK KOMMEeHcaLi-
€t0. Hopmytoui nepetBoptoBaui. IHAYKUiMHI Ta AndepeHUinHO-TpaHCPOPMATOPHI CXeMu Tenso-
nepepgadi, BTOPUHHI npuaagm 3 4TI

15. Tema 3.6 BumiptoBaHHA piBHIO
NeKuia 15. 3aranbHi BiAOMOCTI NPo BMMIPIOBAHHA PiBHIO. CXeMKU BUMipOBaHHA PiBHIO pPianH 3a
aonomoroto AnpmaHoOMeTpiB. BBeaeHHA KopeKLii NO TUCKY Ta FYCTUHI. BUMiptoBaHHA PiBHIO Y
KoHAaeHcaTopi TypbiHK. BisyanbHi, rigpocTtatnyHi, eNeKTPUYHI, akyCTUYHI, piBHEMIpW.

16. Tema 3.7 BumiptoBaHHA BUTPATH rasy, piaMHU Ta napu

Nekuia 16. MOHATTA BUTPATM Ta KiNbKOCTi pianHu. Knacudikauisa sutpatomipis. OcHOBM Teopil
BMMIpIOBAHHA BUTPATK 3a Nepenagom TUCKY Ha 3BYXKYOHOMY NPUCTPOi. Poboui dopmynn BuTpa-
M. CTaHAapTHI Ta HecTaHAapTHi npuctpoi. OuiHKa NOXMBKN BMMIpIOBaHHA BUTPATU. Bumipto-




Ne Hasea Temu nekuii, nepenik 0CHOBHUX NUTaHb Ta 3aBAaHHA Ha CPC

3/n
BaHHA BUTPaTK 3a gonomoroto gudmaHomeTpa (AM). Cxemu nigkntodeHHs M 40 3BYKyO 4oro
NPUCTPOIO MPU BMMIPIOBAHHI BUTPATU PiauvH, rasis Ta Napu. TaxOMeTpUYHi Ta KYNbKOBI efleKT-
POMarHiTHI BUTpPATOMIipK, BUTPATOMIpK CTanoro nepenagy TUCKY. MNepcnekTMBHI TMnNmM BUTPATO-
MipiB.
CPC: BuBig piBHAHHA BUTPATKU 32 Nepenagom TUCKY Ha 3BYXKYIHOUMX NPUCTPOAX
CPC: YnbTpa3ByKoBi BUTPaTOMipW. Nany3b BUKOPUCTAHHA

PO3/AI/1 4. AHani3 cKnaay Ta BNaCTUBOCTE peyoBUH

17. Tema 4.1 AHani3 aKocTi Bogu, Nnapu i KOHAEHcaTy
NeKuia 17. EnekTpoximiyHii aHani3 skocTi Boan Ta napu. EnekTpoaHi Ta 6esenekTpogHi KOHAYK-
TOMITPU. ONTUYHMI MeToA, aHani3y piaMHU. MeToam BU3HAYEHHS KOHLEHTPALLT KUCHIO Ta BOAHIO
y BOAi
CPC: MpuHuMN 4ii Ta BUMiptoBanbHi cxemn pH-meTpis. NMpomucnosi Tunu pH-metpis
MopaynbHa KOHTPOJIbHA po6oTa, Il yacTuHa

18. Tema 4.2 AHani3 cknagy rasis

NekKuia 18. OcHoBHI UiNi npoBeaeHHA rasoaHanisy. Knacuoikauia razoaHanisatopis. OCHOBHi
TUNW ra30aHaNi3aTopPiB: CXeMU, MPUHLMN AiT, NOXMOKM, NepeBarn Ta HeAONKK.
CPC: /lasepHui razoaHanisaTop

JlabopaTtopHi 3aHATTA
Ne

Hasea nabopatopHoi poboTu

w
~
3

BMroToBneHHA TPbOXeNeKTPOAHOI TepMonapu Ta BU3HAYEHHS il NOCTIMHOT Yacy
TapyBaHHA npunagy ona 6€3KOHTaKTHOro BUMIPIOBaHHS TemnepaTypu
MeTposoriyHa aTecTauia iHpopmaLiMHO-BUMipOBaAbHOI CUCTEMU

MoBipKa BMMiptoBaya TemnepaTypu metogom b6esnocepesHbOro 3BipeHHsn

TapyBaHHA BUTpPATOMipy

TapyBaHHA TEPMOENEKTPUYHOTO IHOMKATOPY PiBHA
TapyBaHHA TEH30METPUYHOIO AaTYMKa TUCKY
BuMmiptoBaHH#A piBHA rigpocTaTyHMm cnocobom
3axuct nabopatopHuUx pobir

OO INIQ AW N

6. CamocrTiiiHa poboTa cTygeHTiB
CamocmiliHa poboma cmydeHmig nonsdede y: 30C80EHHI neKUiliHoezo mamepiany; 8UKOHAHHI camocmili-
Hux pobim sKazaHux 8 mabauyi 8 n.5 8ionogidHo Ao 3anM1AHOBAHUX HABYAAbHUX 3aHAMb; Nid20mosyi 00
BUKOHAHHA mMa 3axucmy nabopamopHux pobim; obpobui 0aHux, ompumMmaHux 8 pe3yabmami 8UKOHAHHSA
nabopamopHux pobim; niczomosyi 00 Modys1bHOi KOHMpoabHoi pobomu (MKP) ma 3aniky.

MoniTUKa Ta KOHTPO/NIb

7. NoniTMKa HaBYaAbHOI AUCUUNAIHM (OCBITHBOrO KOMMNOHEHTA)

AkagemiyHa nobpoyecHicTb

MoniTMKa Ta NPUHLUUNM aKaZemiyHoi fobpoyecHOCTi BU3HayeHi y po3aini 3 Koaekcy yecti HauioHa-
NIbHOTO TeXHIYHOro yHiBepcuTeTy YKpaiHn « KMiIBCbKUIA NOMITEXHIYHMIA IHCTUTYT iMmeHi Irops CikopcbKoro».
NeTtanbHiwe: https://kpi.ua/code

Hopmun eTMUHOI noBeaiHKM

Hopmun eTMUYHOI NoBeAiHKM CTYAEHTIB i NpaLiBHUKIB BU3Ha4eHi y po3aini 2 KogeKcy vecti HauioHanb-
HOro TeXHIYHOro yHiBepcuTeTy YKpaiHn «KUIBCbKUIM NOAITEXHIYHMI IHCTUTYT iMeHi Iropa CikopcbKoro.
NeTtanbHiwe: https://kpi.ua/code

BiaBigyBaHHA 3aHATb
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BiaBigyBaHHA neKuiin Ta KOHCYAbTaLUi He OUiHIETbCA. OAHAK, CTyAeHTamM PeKOMeEHAYETbCS iX BigBi-
AyBaTW, OCKINIbKM Ha HUX BUKNAJAETbCA TEOPETUYHUI MaTepian, HeobxigHMN ANnA BUKOHAHHA nabopaTo-
PHUX Ta CAMOCTIlNHMX POBIT.

Mpoueaypa OCKapXKeHHA pe3ybTaTiB KOHTPOIbHUX 3aX04iB

CTy4eHTU MaloTb MOK/IMBICTb NiZHATM Oyab-AKe NUTaHHA, AKe CTOCYETbCA NpouesypU KOHTPOAbHUX
3axo/iB Ta O4iKyBaTH, LLO BOHO Byae po3rAsHyTO 3rifHO i3 Hanepea BU3HAYeHUMM Npoueaypamu (3rigHo
"MonoXKeHHA NpPo cucTemy 3abesneyeHHs AKOCTI BULLOI OCBITM Y HalioHanbHOMY TeXHIYHOMY yHiBepCH-
TeTi YKpaiHM «KMIBCbKUI NONITEXHIYHWUI iIHCTUTYT iMmeHi Iropsa CikopcbKoro”, “MonoxeHHA Npo opraHisa-
Lito HaBYanbHOro npouecy”).

[oTpumaHHA nonoxeHb «Koaekcy yecti KMl im. Irops Cikopcbkoro» (po3ainun 2 Ta 3)

CniBnpauA CTyaeHTiB y po3B’A3aHHI NpobaeMHUX 3aBAaHb A03BOJIEHA, ane BignoBiAi KOXHUM CTy-
AEHT 3aXULLLAaE CamocCTilHO. Bsaemogia cTyaeHTiB nig Yac 3a/iky KaTeropMyHo 3abopoHAETbCA | byab-aKa
TaKa AiaNbHICTb byae BBarKaTUCA NOPYLUEHHAM akageMidyHoi A06poYeCcHOCTI 3riAHO NPUHLMNIB yHiBEpCU-
TeTy WoA0 akagemivyHoi A06poYEeCcHOCTI.

8. Buau KOHTPOJIIO Ta peiiTUHroBa CMCTEMA OLiHIOBAaHHA pe3y/bTaTiB HaBYaHHA (PCO)
BuAW KOHTPOH 3HAHb CTYAEHTA 3 AUCLUMNAIHU:

- 3axucm nabopamopHux pobim;

- BUKOHAHHA MKP (08i yacmuHu);

- 8i0nosidb Ha 3asiKy.

PeNTUHT cTyaeHTa 3 ANCUMNAIHU CKNa[aEeTbCA 3 6ani., AKi BiH OTPUMYE 3a:

1) B8UKOHAHHA ma 3axucm nabopamopHux pobim;

2) 08i KoHMponbHi pobomu (00Ha MKP nodinsemoca Ha 08i 200UHHIi KOHMPOAbHI pobomuy);

3) BUKOHAHHA 3080AaHb, W0 BUHOCAMbLCA HA camocmiliHy pobomy

4) 8i0noeidb Ha 3asiKy.

Cucmema pelimuHzo8ux basie ma kpumepii oyiHKO8AHHA

1. NabopaTtopHi poboTn.
Barosuit 6an KoxHoi nabopatopHoi poboTn— 4. MakcumanbHa KinbKicTb 6anis cTyaeHTa 3a Bicim nabo-
PaTOPHUX POBIT: r,a6= 4 6ann x 8 = 32 6anum.

Kpumepii oyiHO8aGHHA:

OuiHKa 3a 3axucT 3BiTy 3 1abopaTopHOi POobOTM CKNaAAETLCA 3 ABOX YAaCTUH: 2 6ann CTyAEHT OTPUMYE 33
AOMYCK A0 BUKOHAHHA nabopaTopHoi poboTtun i 2 6anun 3a ymoBM NpaBuIbHO 0POPMIEHOTO NPOTOKOY,
BipHOi 0OPOOKK AaHMX i YCMiWHOro 3axucTy poboTH; 32 YMOBU HEBUKOHAHHA (3HMXKEHHS) MOKa3HMKa
xo4a 6 3 oaHiei no3uuii — (-1) 6an.

2. MopgynbHa KOHTPOJIbHA poboTa.

Mposogutbca asi YactnHM MKP. 3aBaaHHA Ha KOXKHY YacTMHY MKP CKnagaeTbca 3 ABOX TEOPETUYHUX
nUTaHb. Barosuit 6an koxHoro nutaHHA — 10. MakcumanbHa KinbkicTb 6anis 3a MKP AOPIBHIOE Fykp=2 X
10 +2 x 10 = 40 6anis.

Kpumepii oyiHto8aHHA:

10 6anis — noBHa BipHa BiANOBIAb Ha 3aBAaHHA; 8..9 6annM — BiANOBIAb Ma€E HECYTTEBI NOMUKMK;
5..7 6anu — HenosHa Bianosiab; 3..4 6anM — HenoBHa BiANOBIAb 3 HECYTTEBMMU Heaonikamu; 0...2
6anis — HaABHICTb CYTTEBMX MOMW/IOK B HEMOBHIK BiANOBiAi abo BiACYTHICTb BiANOBiAi, He 3apaxoBaHo.

3. 3aBAaHHA, WO BUHECEHO HA CaMOCTiliHY poboTy

Ko¥He BYaCHO BMKOHAHe 3aBAaHHA OLHIOETbCA B 2 Banu.

MaKcmMmanbHa Kinbkictb 6aniB ctyaeHTa 3a 14 3aBgaHb (3aBaaHHA CPC BuparoTbesa nicna nekuii,
CTPOK 3a4aui 3aBAaHHA — He Ni3Hille HiXK Yepes TUXKAEHb): repe= 2 6anu x 14= 28 6anis.
BuKkoHaHe 3080aHHA HAOAEMbLCA BUKAAOAYY Yy 8U2AA0i KOHCNEKMy, BUKOHAHHA 3a80aHb CPC
obos’asKoee.

Kpumepii oyiHt08aHHA:

2 6anM — NOBHO i BipHO BMKOHaHE 3aBAAHHSA; 32 YMOBM HEBMKOHAHHA (3HUXEHHA) NoKa3HMKa xo4a 6 3
oAHiei no3uuii — (-0,5) 6ann.

4. 3anikoea poboma




3anikoBa pob0oTa CKNAAAETLCA 3 YOTUPLOX TEOPETUUYHMX NUTaHb (No 10 6anis) To6To, MaKCMMasbHa
KinbKicTb 6anis 3a BUKOHAHY 3anikoBy poboTy ctaHoBUTL 40 6anis.
Kpumepii oyiHt08aHHA:
KoHe NuTaHHA 3aniKoBOi pOBOTM OLHIOETLCA 3riAHO A0 CUCTEMMW OLiHIOBAHHA:
— noBHa Bianosiab (He meHwe 90% noTpibHoT iHPpopmauii) — 10 6anis;
—  [0CTaTHbO MOBHa BigNoBiab (He meHwe 70% noTpibHoT iHdopmaLii, abo He3Ha4Hi HeToyHocTi) — 8...9

6anis;

—  HernoBHa BiANOBiAb, 3 NOMUIKaMK (He meHwwe 60% noTpibHoI iIHpopMmau,ii Ta aeaki nomunku) — 4...7
6anis;

—  He3apoBinbHa BignoBiab, abo ii BiacyTHiCTb (MeHwWwe 60% noTpibHOI iHdopmaLii Ta NOMUAKK) — me-
Hwe 3 6anis..

Po3paxyHok wikanu peilimuH2y 3 ducyunainu (Rp):
Cyma BaroBmx 6anis KOHTPONIbHMX 3aX04iB B CEMECTPi (CTAapTOBUI PENTUHT) CKNAAAE:
Rc= raa6t Fvp? Fepe:
e ri — penTuHrosi abo Barosi 6anu 3a KOXHUIN BUA POBIT 3 AUCUUNNIHN.

MaKcMManabHO MOXKAUBUIN CTapTOBUMN PEUTUHT: Rc = 32+40+28 = 100 6anis.

3a pe3ynbTaTamMu HaBYa/bHOT POBOTKU 3a Nepuwi 7 TUXKHIB «igeanbHUN CTYAEHT» MA€E HabpaTtn 22
6ann. Ha nepwwin atecTtauii CTyAeHT OTPUMYE «3apaxoBaHO», AKWO MOro NOTOMHUN PEUTUHT HE MEHLUe
13 6anis.

3a pe3ynbTaTamu 13 TUKHIB HAaBYAHHA «igeanbHUM CTYAEHT» Ma€ HabpaTu 62 6anu. Ha apyrin ate-
CTaLii CTYAEHT OTPUMYE «3apPax0BaHOY, AKLLO MOro NOTOYHMUIN PENTUHT HE MeHLWe 37.

HeobxiaHoO YyMOBOK A0MNYCKY A0 3aNiKy € 3apaxyBaHHA CaMOCTiiHUX pobiT, 3axm1cT Bcix nabopa-
TOPHMUX POBIT i cemecTpoBU PEUTUHT He MeHwWe 25 6anis.

AKLLO B NPOAOBK CEMECTPY CTyAEeHT oTpumaB binblie 60 6anis, BiH Mae NpaBo OTPMMATU OLLIHKY
«aBTOMATOM» 3rigHO Tabauui BiANOBIAHOCTI PeNTUHIOBMX HaniB OLIHKAM 33 YHIBEPCUTETCbKOO LLKANOH0
(AuB. HUXKYe).

CTyaeHTH, AKi HaNPUKIHL ceMecTpy MatoTb PeUTUMHT meHwe 60 6anis, a TaKOXK Ti, XTO XO4yTb Nia-
BULLNTK OLIHKY B cuctemi ECTS, BUKOHYIOTb 3a/1iKOBY KOHTPOJIbHY po6oTy. [pn LbOMYy 3aCTOCOBY3TbCA
«kopcTka» PCO: po 6anis 3a nabopatopHi poboTh (rue) Ta BUKOHAHHA 3aBaaHb CPC (rep) AoaatoTbea
6aum 3a 3anikoBy poboTy i LA PEeUTUHIOBaA OLHKA € OCTAaTOYHOLO.

CTyneHTH, AKi Habpanu B ceMecTpi PENTUHT 3 AUCUMUMJIIHU MeHLLE, HiK 25 6aniB abo He BUKOHaNU
YMOB AO0MYCKY Ha 3a/lik, 3060B'A3aHi A0 NOYATKY eK3aMeHaLLiMHOT cecii NiABULMTY MOTO, iHAKLLE BOHM HE
[JOMYCKaTbCA A0 3aiKy 3 L€l ANCUMNAIHW | MalOTb akaaemiuyHy 3ab0proBaHicTb.

3anikoBa cknafoBa R; WKanm aopisHoe: R; = 40 6anis (He BpaxoBytoTbcs 6aan 3a MKP)

TakMM YMHOM, MaKCMMasbHa KiNbKicTb 6anis npu 3gadi 3aniky (He BpaxoBytoTbcA 6anm 3a MKP) 3a
PENTUHIOBOIO LLKA/IO 3 AUCLUMNAIHM CKNAAAE

Rp=Rc+ R; =60 + 40 = 100 6anis.
Tabnusa BignNoOBiAHOCTI peMTUHroBMx 6asiB OLiHKaM 33 YHIBEPCUTETCbKOIO LLIKA/10H0

Kinbkicme 6anie OuiHka
100-95 BiamiHHO
94-85 Lyxe nobpe
84-75 Lobpe
74-65 3a40BiNnbHO
64-60 JocTaTtHbo
MeHwe 60 He3aa0BiNbHO
He BMKOHaHi yMmOBU 40OMNYCKY He gonyuweHo

Mpoueaypa oCKap)KeHHA pe3ybTaTiB KOHTPOJIbHUX 3aX0AiB

CTyAeHTU MatloTb MPABO i MOXAMBICTb MIAHATU OyAb-AKe NMUTAHHSA, AIKE CTOCYETbCA Npoueaypu
KOHTPO/IbHUX 3aX0AiB Ta OYiKyBaTW, WO BOHO byae po3rnsHyTo 3rigHo i3 Hanepen BU3Ha4YeHUMM npoLe-
aypamu  (getanbHiwe:  https://osvita.kpi.ua/2020 7-170, https://document.kpi.ua/files/2020 7-

170.pdf).



https://osvita.kpi.ua/2020_7-170
https://document.kpi.ua/files/2020_7-170.pdf
https://document.kpi.ua/files/2020_7-170.pdf

CTyAEeHTU MatoTb NPABO OCKAPMKUTU Pe3yibTaTu KOHTPOIbHUX 3axo4is, ane 060B’A3KOBO apryme-
HTOBAHO, MOSACHUBLLM 3 AKUM KPUTEPIEM HE MOroAyKytTbCA BiAMNOBIAHO A0 OLiHOYHOro nMcTa Ta/abo
3ayBa*keHb.

Hopmu eTYHOI NnoBesiHKM CTYAEeHTIB i NpaLiBHUKIB BU3HAYeHi y po3aini 2 Kogekcy yecTi Hauio-
Ha/NbHOTO TEXHIYHOro yHiBepcuteTy YKpaiHu «KMIiBCbKNIA NONITEXHIYHMIA IHCTUTYT imeHi Iropa CikopcbKo-
ro» (aetanbHiwe: https:// kpi.ua/code).

9. [OopaTtkosa iHpopmauia 3 gucumnaiHm (OCBITHLOro KOMNOHEHTA)
1. AucmaHuyiliHe HA84YAHHA:

B ymoBax AUCTaHLIMHOIO peXXMMy OpraHisauisa OCBiTHbOrO NPOLECY 34IMCHIOETLCA 3 BUKOPUCTAHHAM
TEXHOJIONN ANCTAaHLiMHOro HaBYaHHA: NAaTPopMU AMCTAHUiIAHOIro HaBYyaHHA «CiKOpPCbKUY» Ta «EneKT-
POHHMI Kamnyc», cnyxbum Telegram. HaB4anbHUI Npouec y ANCTAHLIMHOMY PEXUMI 34iNCHIOETLCA BiA-
NoBiAHO A0 3aTBEPAKEHOrO PO3KAaA4Y HAaBYAIbHMX 3aHATb. 3aHATTA NPOXOAATb 3 BUKOPUCTAHHAM Cy4ac-
HUX PecypciB NpPoBeAeHHA OHMalH-3ycTpivei (opraHisauis Biaeo-koHdpepeHLuit Ha nnatdopmi Zoom).

2. HaB4aHHA B yMOBax NPaBOBOro PeXMUMY BOEHHOIO CTaHY:

— nepeabayae NpoBeAEHHS YCiX BUAIB 3aHATb AUCTAHLUIAHO (3 BUKOPUCTAHHAM CUHXPOHHOI
abo acMHXPOHHOI MoAesi OCBITHbOT B3aemModgii), y BignoBiagHOCTI 40 PernameHTy opraHisaLii 0CcBiTHbOro
npouecy B ANCTaHUiMHOMY pexXumi Ta [MonoxeHHA nNpo AncrtaHuinHe Has4yaHHs B KMl im. Iropsa Cikopcb-
KOro;

- KiHUEeBi TePMiHM BUKOHAHHA iHAMBIAYanbHUX 3aBAaHb i 3aBAaHb CAMOCTiMHOT poboTu ne-
pPeHOoCATLCA Ha KiHeub cemecTpy (3 060B’A3KOBMM BUKOHAHHAM i 3aXUCTOM);

- Y PENTUHIOBY CUCTEMY OLHIOBAHHA BHOCATHCA 3MiHWM CTOCOBHO HapaxyBaHHA WTpadHMUX
6aniB 33 He CBOEYACHE BUKOHAHHA 3aBAaHb: WTpadHi 6anm He HapaxoBYyHOTbCA.

3. [Ons cTyaeHTiB iCHYE MOXKAMBICTb 3apaxyBaHHsA (Y BUrNAAj 404aTKOBUX 6aniB A0 PeUTUHTY 40
20 6anis):

— cepTndiKaTiB NPOXOAKEHHA AUCTAHLIAHNX Y/ OHNANH KYPCiB 338 TEMAaTUKOW AUCUMUMIIHN;

- cepTudiKaTis, AKi NiATBEPAKYIOTb Y4aCTb Y HAYKOBO—MNPAKTUYHUX | HAYKOBUX KOHpEpeHLi-
AX 32 TEMATUKOI SUCUMNANIHK;

- nybaikauia cTaTTi y HAYyKOBOMY XKYPHa/i 32 TEMaTUKO AUCUMMNIHN.

B ymOBax ANCTaHLiAHOrO pesnmy HaByaHHA Ta/abo HaBYaHHA B YMOBaX NPaBOBOro PEXKMUMY BOEH-
HOro cTaHy moKamee nposeaeHHA MKP Ta 3anikoBoi poboTH y BUrnAAi TecTyBaHHA Ha naaTdopmi auc-
TaHUiMHOro HaBYaHHA «CiIKOPCbKUIA». B uboMy BUNAAKY TECTYBAaHHA NPOBOANTLCA 32 MaTepialaMu NieK-
LiMHOT YaCTUHU KypCy.

AopatoK 1

CN1COK NUTaAHb HAa MOAY/IbHY KOHTPOJIbHY po60Ty Ta 3aniK

1. OCHOBHI NOHATTA Ta BU3HAYEHHA METPOIOTil.

2. MeTponoriyHe 3abe3neyeHHs.

3. Cuctema oanHULb.

4. MixHapogHa cuctema oguHuLb. || nepesaru Ta HegoNIKK.

5. MixHapogHa cuctema ognHULb. BU3HaueHHA OCHOBHUX | 4OAATKOBUX BEANYMH.

6. BumiptoBaHHA pisnyHUX BennumnH. ObnacTi Ta BUAN BUMIPHOBAHD.

7. Knacuoikauia BumiptoBaHb QisMUHUX BESINYMH.

8. MeTtog BUMiptoBaHHA.

9. T[loHATTA eTanoHy.

10. Knacndikauia 3acobis BMMiptOBaHb: Mipa, BMMIpHOBA/IbHUIA NepeTBOPIOBaAY, BUMIpPIOBAJIbHUMN
npunag,

11. Knacndikauia 3acobis BMMiptoBaHb: BMMIPHOBANbHUI KOMMNIEKC, BUMiptoBasbHa iHGOpmaLiitHa
cuctema.

12. NMoKa3HWKM AKOCTi 3aC06iB BUMipIOBAHHSA.
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MeTpOoNOoriYHi XapaKTepuUCTUKM 3acobiB BUMiptOBaHb.
MoXnbKM BUMiptOBaHb, BU3SHAYEHHS, iX Knacudikauia.
MoxnbKm 3acobis BMMipOBaHHA.

3aranbHa Knacudikauis cMctemMaTUYHMX NOXMOOK.
TeopeTnyHi Noxmbku abo NoxmbknM meToay BUMIPIOBAHHA.
BUKNIOYEHHA CUCTEMATUYHUX MOXMOOK.

CTpyKTypa HaLiOHa/IbHOT METPOJIOTIYHOI CyXKOW.
HayKoBi MeTpo/1oriyHi LeHTpHU, iX OCHOBHI YHKLUi.
OuiHKa BignoBigHOCTI 3ac06iB BUMipIOBa/IbHOT TEXHIKM.
MogipKa 3acobiB BUMipOBa/IbHOT TEXHIKW.

MosipoyHa nabopaTtopin. BusHaueHHA. Kputepii. PyHKLT.
CraHpgaptusauia. BusHadeHHA. OCHOBHI NpUHLUNN.
dyHKUii Ta meToaM cTaHOAPTU3ALII.

MNapameTpuyHa CTaHA4apTU3ALIA.

ArperaTyBaHHA.

HauioHanbHa cMctema CcTaHAapTiB B YKpaiHi.

[ep’KaBHUIM KOHTPOAb | HAarna4 3a 4OTPUMAHHAM BUMOT Aep’KaBHUX CTAaHOAPTIB.

TemnepaTtypHi WwWKanu.

BumiptoBaHHA TemnepaTtypu 3a gonomoroto TEMN (tepmonap).

MpuHumn aii TEN (Tepmonap), rpaaytoBasibHa XapaKTepPUCTUKA.

OcHoBHi TMnu TEM (Tepmonap) Ta iX XapaKTEPUCTUKM.

Moxnbkn TEM (Tepmnap) Big KONMBAHHA TeMNepPaTypu BiIbHUX KiHLiB Ta CNOCO6M X YHUKHEHHA.
OcobnnBOCTI BUMipIOBaHHA TeMMNepaTyp ra3oBux NOTokKiB. Cxema TEPMONApHOro gatymka gns Ta-
KMX BUMipOBaHb.

Ocob6mBOCTI BUMipIOBaHHA TeMNepaTypu NOBEPXHi TBEPAMX Tia 3a 4ONOMOro TepMmonap.
TepmomeTpu po3WMPEHHA: ANNATOMETPUYHI TepmomeTpu. bimeTtanesi TepmomeTtpu. KoHCTpyK-
uis. MpuHumn pobotn. O6NacTb BUKOPUCTAHHA.

BK/loYeHHs BMMiptoBanbHOIo npunaay y nauutor TEM (tepmonapu). TepmobaTapen Ta audepen-
uiasibHa Tepmonapa.

BuMorun g0 KOHCTPYKLIMHUX eneMeHTiB Tepmonap. KOHCTPYKLia cTaHAapTHOI TepMmonapu.
KoHcTpyKuis KabenbHMX Tepmonap, ix nepesaru.

TepmomeTpu onopy: NPUHLNN Aji, KOHCTPYKLLiA, OCHOBHI TUNU.

Be3KOHTaKTHIi TepMOMETPU: NPUHLLMUN Aji, OCHOBHI TUNKM, NepeBarun Ta HeJ0NIKN.

doToeneKTpUYHI NipomeTpun: cxema, NPUHLUMN Aii, Aiana3soH BUKOPUCTAHHA.

MipomeTpu cnekTpasibHOro BigHOLWEHHA: CXema, NPUHUMN Aji, Aiana30H BUKOPUCTAHHA.
MipomeTpn NOBHOro BUNPOMIHIOBAHHA (pagiaLinHi): cxema, NpMHUMN Aii, Aiana30H BUKOPUCTAH-
HA.

AckpasicHMI nipomeTp (3i 3HMKAOYOIO HUTKOD): cXema, NPUHLUN Aii, Aiana30H BUKOPUCTAHHS.
TucK Ta ognHULi Moro BumiptoBaHHA. Knacudikauia maHomeTpiB.

EnekTpuyHi MaHOMETpU: eneKTPUUYHOro Oonopy, N'€30METPUYHUN, TEH3OMETPUYHUIA — CXEMM,
NpUHUMN Aii, Aiana3oHn BUKOPUCTAHHA.

TepmonapHWiA Ta iOHI3aLiMHMIA BaKYYMMETPU: CXEMU, MPUHLUMN Aii, Aiana30HN BUKOPUCTAHHA.
BumiptoBanbHi nepeTBOpoBaYdi TUCKY: OCHOBHI TUMMK, iX CXeMUM Ta NPUHLUMNK Aii.

Cxema AUCTaHUIMHOT nepefadi TUCKY 3 BUKOPUCTAHHAM AudepeHLiMHO-TpaHCPOpPMaTOPHUX ne-
peTBoOplOBaYiB.

Cxema AMCTaHUiMHOI Nepeaayi NoKasaHb TUCKY 3 BUKOPUCTAHHAM depoanHamiyHNX nepeTBoplo-
BauiB.

OndepeHuianbHi maHoMeTpKU: A3BOHOBI Ta KilbLUeBi - cxeMK, NPUHUMN Aii, Aiana3oHn BUKOPUC-
TaHHA.

OndepeHuianbHi maHomeTpu: nonnasuesi, MemMbpaHHi, CUNbPOHHI - cxemun, NpUHLMN Aii, giana-
30HW BUKOPUCTAHHA.
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BuMiptoBaHHA TUCKY 33 ONOMOro0 MeMBpPaHHMX Ta CUNAbGOHHUX MAHOMETPIB.

Knacuoikauis pisHemipis. MigpocTaTMyHUI piBHEMIpP: cxema, NpuHUKUN Aii, ocHoBHe poboye pis-
HAHHA, A)Kepesia NOXMBOoK, 061aCTb 3aCTOCYBAHHA.

BumiptoBaHHA piBHA B KOHAEHCATOPI TYpHiHM.

MonnaBKOBWUI Ta BYMKOBMI PiIBHEMIPU: CXEMM, NPUHLMN Aii, OCHOBHI PiBHAHHA, NepesBaru Ta He-
AONIKKN, Aiana3oHM BUKOPUCTAHHA.

EMHICHWI Ta IHOYKTUBHUW PIBHEMIPU: CXeMM, NPUHLMN Aji, OCHOBHI PiIBHAHHA, NepeBaru Ta He-
OONIKKN, Aiana3soHM BUKOPUCTAHHA.

AKYCTUYHUI piBHEMIP: CXEMA, NPUHUMN Aii, OCHOBHI PiBHAHHA, NepeBarn Ta HeA0NiIKK, Aiana3oHK
BUKOPUCTAHHA.

MOHATTA BUTPATU Ta KinbKOCTi peyoBmHKU. Knacudikauis BuTpaTomipis.

BumiptoBaHHA BUTPATKM pPigMH, rasis Ta Napu 3a nepenagom TUCKY Y 3BYKYIO HOMY NPUCTPOLO.
OCHOBHI TMNK Ta KOHCTPYKLiT CTaHAAPTHUX 3BYXKYHOUYUX NPUCTPOIB.

BuBia piBHAHHA BUTPATU ANA 3BYXKYHUOro npuctpoto (giadparmu).

Butpatomip nocTiMHoro nepenagy TMCKY (POTameTp): KOHCTPYKLiA, NPUHLMN Aii, Aiana3oH 3acTo-
CYBaHHA, NepeBaru Ta HeOMiKu.

YNbTpa3ByKOBi BUTPATOMIPWU: KOHCTPYKLIT, NpuHUMN Aii, 061acTi 3acTocyBaHHS.

PigMHHI MaHOMETPU: NPUHLUMA 4ji, KOHCTPYKLIA, Aiana30HW Ta 061acTb BUKOPUCTAHHA.
Be3KOHTaKTHIi MeToaM BUMIpIOBaHHA BUTPAT. ENEKTPOMaArHiTHi BUTpaTOMipu 3 NOCTiMHUM Ta ne-
PEMIHHUM MarHiTHUM nonem. BukopucrtaHHA Ha AEC.

Knacudikauisa npy>KMHHUX MmaHOMeTpiB. MaHOMeTpHM 3 TpybYaTUMK NpykMHamu. Obnactb BUMKO-
PUCTaHHA.

TaxomeTpuyHi BuTpaTomipun. Tunu. KoHcTpyKuia. O6nacTb BUKOPUCTAHHS.

Cxemn nigKkNoveHHA AMdMaHOMETPY A0 3BYKYIO YOro NPUCTPOIO ANA BUMIPIOBAHHA BUTPAT Pi3-
HUX cepeaoBUL, B ymoBax ekcnayaTtauii AEC ta TEC.

EnekTpogHi KOHAYKTOMETPUYHI aHaNi3aTopm XiMiYHOro cKnagy BOAWU: CXeMMU, NPUHLUMN Aji, OCHO-
BHi piBHAHHA, NepeBarun Ta HegoikM, 061acTi 3aCToCyBaHHA.

be3eneKkTpoaHi KOHAYKTOMETPU: CXEMM, MPUHLMN Ail, OCHOBHI PiBHAHHA, 061acTi 3aCTOCYBaHHS.
BumiptoBaHHA KOHLLEHTpALLi rasiB y BoAj Ta Napi: OCHOBHI MEeTOAM, IX cxemu, NpuHumMn Aii.
MpuHUKMn aii Ta BUMiptoBanbHi cxemun pH-meTpis. NMpomucnosi TMNKu pH-meTpis.

OCHOBHI Uini NnpoBeaeHHA ra3oaHanisy. Knacnoikauis rasoaHanizatopis.

XimiyHnI rasoaHaniszaTop: cxema, NpuUHUMN Aii, NOXMbKK, 061acTb 3aCTOCYBaHHA, Nepesaru Ta
HeOoNiKN.

Tennosuin (TEPMOKOHAYKTOMETPMUYHMI) ra3oaHaslizaTop: cXxema, NpuHLUKUN Aii, noxmbkn, obiacTtb
3aCTOCYyBaHHA, NepeBarn Ta HeJ4ONIKW.

MarHiTHi rasoaHanisaTopu: cXemu, NPUHUMN Aii, NOXMO6KN, 06/1acTb 3aCTOCYBaHHA, NepeBaru Ta
HeaoNiKN.

. ONTUYHI BIaCTMBOCTI rasy, Lo NOKNaAeHO B OCHOBY POOOTU ONTUYHUX ra3oaHanisaTopis. PisnyHi

OCHOBM POBOTM OMTUYHMX ra30aHani3aToOPiB, 3aCHOBAHMX HA MOF/IMHAHHI IHPpPa4YepBOHOro BU-
NPOMIHIOBaAHHA.

ONTUKO-aKYCTUYHUI ra3oaHaNi3aTop: cxema, NPUHLMN Ajii, Noxnbku, 0bnacTb 3aCTOCyBaHHSA.
la3oBUIM xpomaTorpad: cxema, NpUHLUN Aii.

KombiHoBaHM razoaHanisaTop: cxema, NpuHLUMN Aii, NoXMbKKM, 061acTb 3aCTOCYBaHHS.

JNlazepHunii rasoaHanisaTop: cxema, NPUHUMN Aii, NoXMbKK, 06/1acTb 3aCTOCYBAHHSA.

Po6ouy nporpamy HaBYanbHOI gucumnniHu (cunabyc):

CKnapeHo K.m.H., Anekceikom €saeHiem Cepeiliosuuem

YxBaneHo: Kadeapoto AE (npotokon Ne 23 Big 23.06.2025 p.)

MoroaskeHo: MeTtoauuHoto Komicieto HH IATE (npoTtokon Ne 9 Big 27.06.2025 p.)



