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Mporpama HaBYa/IbHOI AUCUUNAIHU
1. Onwuc HaBYaNbHOI AUCLUNAIHMY, ii MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTU HaBYaHHA

HaByanbHa aucuunniHa «EnekTpoHHi ceHcopu Ta biodinu» (mani ECBY) aye Bakausa Ans
BUBYEHHA MaNOyTHIMM maricTpamn biomeanyHOi iHXeHepii, TOMy, WO Ccy4acHi MeToan Ta
06nagHaHHA [AjarHOCTUKM 3aXBOPHOBAHb, MOHITOPUHIY @i3MYHOrO CTaHy JNOAWHM Y  KAiHIKaXx,
ambynaTopiax BAOMa Ta TPeHyBa/bHMX 3aKNagax, npu npoBeAeHHi b6iomeauMyYHUX HAyKOBUX
OOCNiAeHb BUKOPUCTOBYIOTb BEAMYE3HY KiNbKICTb €NeKTPOHHUX CeHcopiB. HaBYasbHa gmcumnniHa
ECBY € BnbipKoBoto i 3abe3neyye moxnmeicTb GOpMyBaHHS iHAMBIAYa/IbHOT OCBITHLOI TPAEKTOPII, Y
T.4. yepes iHAUBIAYaNbHUI BUBIP HAaBYaNbHUX AUCUMNNiH B 06cA3i, nepeabdavyeHoOMy 3aKOHOLABCTBOM
YKpaiHn Npo BULLY OCBITY

Memoro BNBYEHHA HAaBYabHOT AUCLUUNANIHMU E:

- HagaTn OOIPYHTYBaHHA MeXaHi3mam MepeTBOPEHHA MNeEBHUX @i3UYHMX, XiIMiYHMX  Ta
6ioMeauuHUX BeNUYMH (TemnepaTypu, TUCKY, KOHUEHTpaLlii, nepemilleHHsa, LWBUAKOCTI,
NPUCKOPEHHA, pH, TOWO) B €NeKTPUYHUI CUrHaA, AKi BMKOPUCTOBYIOTbCA ANA NobyaoBu
ceHcopiB Ta biouinis;

- OTPMMAHHA 3HaHb ANA CAMOCTIMHOrO Po3pobieHHA HA OCHOBI BUBYEHUX (i3UYHUX Ta iHLWKNX
edeKTiB HOBi BUAM BiomeaNYHUX CEHCOPIB Ta NpuNaais i 061aaHaHHS 3 iX BUKOPUCTAHHAM.

Micna 3acBOEHHA HaBYa/NbHOI AUCUMMAIHM CTYAEHTM MalTb NPOAEMOHCTPYBATU  TaKi
pe3ynbmamu HAB8YAHHA:



mailto:a.orlov@kpi.ua

3HAHHA: OCHOBHWX MOKA3HWUKIB Pi3NYHOro CTaHy NIOANHM Ta Teopii oTpMmaHHA bBiocurHanis,
disnuHux asuL (edeKTis), AKi nNexaTb B OCHOBI pOBOTU Cy4aCHUX CEHCOpPIB TEMNEepPaTypu, TUCKY, rasy,
BOMIOrocCTi, ®i3ioNnoriyHnx piguMH, nepemilleHHA, LWBUAKOCTI, MPUCKOPEHHA, MArHiTHMX nonis Ta
PaAioaKTUBHOCTI Ta iH.

3aranbHi KOMNETEeHTHOCTi

1. 3paTHicTb A0 abCTPaAKTHOrO MUC/IEHHA, aHaNi3y Ta CUHTE3Y.

2. 34aTHICTb 40 NowyKy, 06pobaeHHA Ta aHanisy iHpopmauii 3 pisHUX Axkepen.

3. BMiHHA BMABNATM, CTAaBMTU Ta BUPiLLYBATM NpobaeMn (HayKOBO-A0CNIAHOIO, HAYKOBO-TEXHIYHOTO,
NPOEKTHOIO, BUPOOHNYO-OPraHi3aLinHOro xapaKkrepy), OPiEHTYIOUYMCb 30KpPEMa Ha iIHHOBaLiMHMIA
CTanunii PO3BUTOK CYCNiNbCTBA

4. 3paTHiCTb NpaLLoBaTM B KOMaHAj, OpraHi3oByBaTu Ta YNPaBAATM BAacHO poboToto Ta poboToto
KOJIEKTUBY.

CneuianbHi (paxoBi) KomneTeHTHOCTI:

. 3paTHICTb BUPiLYBAaTK KOMNAEKCHI Npobiemun BiomeanyHOI iHXKeHepii i3 3acTOCOBYBaHHAM
MeTOAiB MaTeMATUKK, NPUPOAHNUUX Ta iHXKEHEePHUX HaYK.
o 34aTHICTb PO3p06aATU PObOUY rinoTesy, NAaHyBaTH | CTAaBUTU EKCNEPUMEHTU ANA NEPEBIPKU

rinoTesun i 4OCATHEHHS iHXEeHepHOI MeTH 33 40NOMOrOo0 BiANOBIAHMX TEXHONOTIN, TEXHIYHMX 3ac0biB
Ta IHCTPYMEHTIB.

. 3aaTHICTb aHani3yBaTu CKAaAHI MeaMKO-iHXeHepHi Ta bioiHxXeHepHi npobaemun Ta
34iMcHIOBaTH iX popmanizaLito A41° 3HAXOAKEHHA Ki/IbKICHUX pilleHb i3 3aCTOCYBAaHHAM Cy4acHUX
MaTEMATMUYHUX METOAIB Ta iHpopMaLiMHNX TEXHONOTIN.

. 34aTHICTb CTBOPHOBATM | BAOCKOHA/OBATU 3acObU, MeToam Ta TeXHONOTriT biomeanyHoi
iHXXeHepii Ana focniaKeHHs i po3pobku HioiHKeHepHMX 06’EKTIB Ta cUCTEM MeAMKO-TEXHIYHOTO
NPU3HaYeHHA.

o 3paTHICTb po3p06aATM TEXHIYHI 3aBAAHHA Ha CTBOPEHHS, a TaKOXX MOAEN0BATH, OLLiIHIOBATH,
NPOEKTYBATN Ta KOHCTPYIOBATU CKNAAHI BiOiHKEHEPHI Ta MeANKO-IHXKEHEPHI CUCTEMM | TEXHONOTII.

. 3paTHicTb AocnigxKyBaTn 6ionorivHi Ta TEXHIYHI acnekTn GyHKLUiOHYBAHHA Ta B3aEMOAT
WTY4YHMX BionoriyHmx i BioTEXHIYHMX cucTEM

. 34aTHICTb MPOBOAUTM HayKOBI Ta/abo NpUKNAAHI AOCNIAYKEHHSA, Npe3eHTyBaTh Ta
BNPOBALKYBATWN pPe3ybTaTh AOCNIOKEHD

. 34aTHICTb MPOEKTYBATM Ta OPraHi3oByBaTM PoboTy BUPOOHUYMX NiANPUEMCTB, YCTAHOB Ta
OpraHisauii, 3aKknagis 0XopoHu 340pOB’A 3 4OTPUMAHHAM BMMOT HBiobe3nekn Ta 6iosaxmcTy

. 34aTHICTb BUKOPMCTOBYBATM iIHHOBALiMHI NigXxoaM y po3pobLi TEXHONOTiM Ta TEXHIYHMX 3acobiB

3abe3neyeHHsA biobesneku Ta Hiosaxucry.
Pe3ynbTaTamu HaBYAHHA NiCNA BUBYEHHA AUCLMUNIHMN:

¢ [IpOEKTYBATH, KOHCTPYOBATH, BAOCKOHA/IHOBATH, 3aCTOCOBYBATK Ta HANaro4KyBaTm
BMPOOHULTBO MeaMUYHUX BUPODOIB Ta iHLWIMX NPOAYKTIB Y CUCTEMI OXOPOHM 340p0B’A (y T.4 BionoriyHoro
Ta 6iOTEXHONOTYHOIO NOXOAKEHHS) 3 AOTPMMAHHAM CYy4aCHUX TEXHIYHMX BUMOT, @ TaKOXK
CynpoBOAKYBATH iX eKCnayaTau,ito.

e CTBOPIOBATM | BAOCKOHA/IHOBATK 3acO0bM, MeToAM Ta TEXHONOTiT bioMeaAnYHOT iHXKeHepii ann
BCeOIYHOro AoCNiAKEeHHA | PO3PO6KM BioiHXKeHepHUX Ta BioTEXHIYHUX 06’EKTIB Ta CMCTEM MEeANKO-
TEXHIYHOro NPMU3HAYeHHA.

o BupiwyBaTK y NpakTUUHIN A4ianbHOCTI 3aBAaHHA BiomeaNYHOI iHXeHepIT 3 YCBIAOMAEHHAM
BNACHOT €TMYHOI Ta coLianbHOI BiANOBIAaNbHOCTI B 0cOBUCTIN aisnbHOCTi Ta/abo B KomaHai (y T.u.
Mi*KHapOAHin).



® P0O3p06sATU HOBITHI BiomeaunyHi TexHooriT (NpoayKTH) ana 3abe3neyeHHs 6io3axmCTy Ha
Pi3HUX PiBHAX.

¢ 3aCTOCOBYBATM 3ara/ibHi MPUHLUMUMIN HAaYKOBO-A0CAIAHMLBKOT pob0TH, 3aCOON MaTeEMATUKM,
di3nKK, ximii Ta BioiHKeHepil AN 4OCATHEHHSA iHXXEeHEePHOT MeTU NPU BUPILLEHHI Npobaem, aKi
BUHMKAOTb NPKM po3pobLi i 3acTocyBaHHI MeANKO-iHXeHepHUX Ta bioiHXKeHepHUX BUPOOLIB.

* 3HaHHA NPUHLKUNIB PO3BUTKY i CydacHUX Npobiem CTBOPEHHA METOAiB Ta 3acobiB biobesneku
Ta 6iosaxucry.

2. MNpepekBi3UTK Ta NOCTPEKBI3UTU AUCLUNIHM (MicLe B CTPYKTYPHO-NOriYHii cxemi HaBYaHHA
3a BiANOBiAHOIO OCBITHLOIO NPOrPamoio)

OncumnniHa  Mae mixamcumnaiHapHUA XxapaKktep. BoHa iHTerpye BignosigHO 40 cBOro npeamerty
3HaHHA 3 iHWWX OCBITHIX |  HaykoBMX ranysen:  ¢isionoria, bioximisa, 6iodismka, mexaHika,
MaTepia/sio3HaBCTBO, €/1eKTPOHiKa, nabopaTopHa, JiKyBasbHa i AiarHOCTUYHA MeAMyHa TexHiKa,
OTPMMaHHA i 0bpobKa curHaniB i 306paxeHb. 3a CTPYKTYPHO-/IOMYHOI CXEMOI Nporpamu
NiAroToBKM Marictpa 3 6iomeanyHOI iHXeHepil TICHO NoB’A3aHa 3 IHWKMMK AUCUUNAIHAMM, CyYaCHUMMU
HaYKOBUMMW A0CNIAKEHHAMM i3 cnewuianbHOCTI | TEXHONOTIAMM B OXOPOHi 340p0B’A.

Mocmpekesizumu: MaricTepcbKa gucepTauis y ranysi biomeanyHoi iHxKeHepii.

HeobxigHi HaBUUYKK

3HaHHA iIHO3eMHOI MOBM.

34aTHICTb A0 aBCTPAKTHOrO MUCNEHHA, aHANI3y Ta CUHTE3Y.

3paTHicTb A0 NolwyKy, 06pobaeHHs Ta aHani3y

IHPpopMaLLii 3 pisHMX gxKepen.

34aTHICTb NpauoBaTH B KOMaHA,.

34aTHICTb MpaLLloBaTH B MiXKHAaPOAHOMY KOHTEKCTI.

34aTHICTb aHani3yBaTU CKNagHi MeguKo-iHXeHepHI Ta bioiHXeHepHi npobaemun Ta 34iMCHIOBATH iX
dopmaniszauito ANa 3HaXOAKEHHA KiNbKICHUX pilleHb i3 3aCTOCYBAHHAM Cy4aCHUX MaTEMATUYHUX
MeToAiB Ta iHGOPMaLIMHMUX TEXHONOTIN.

8. 3paTHicTb AocniaxKyBaTh Bio/IOriYHI Ta TEXHIYHI acnNeKkTU PYHKLIOHYBaHHA Ta B3aEMOA,T LITYYHMX
6ionoriyHmx i GioTeXHIYHMX cucTEM.

NouhkwNeE

3. 3micT HaBYaNbHOI AUCUUNNIHU

Mepenik po3ginis Ta TeEm:
Po3gin 1. CeHCOpHi BUMipOBaAHHA.
Tema 1.1 Knacuoikauia ceHcopiB. AKTUBHI i MAaCMBHI CEHCOpMU.
Tema 1.2 BumiptoBaHHSA B biomeanLuHI.
Tema 1.3 Mpuctpoi 06pobKMN BUMIpIOBaIbHUX CUTHANIB.
Tema 1.4 Cxemun popMyBaHHA CUrHANIB MACUBHUX CEHCOPIB.
Tema 1.5 Cxemun BKAOYEHHA aKTUBHUX CEHCOPIB.
Po3ain 2. OcobAnBOCTi KOHCTPYIOBAHHA BioMeNYHUX CEHCOopIB.
Tema 2.1 BiodisanuHi curHanu. AKTUBHICTb 06’€KTY BUMipIOBaHHA Ta iHAMBIAyabHA 0COBAUBICTD.
Tema 2.2 Mopaeni Ta KOHCTPYKLiT 6iomeanuHnx enektpoais. Ob6nacTi 3acTocyBaHHA
6iomeaNUYHUX CEHCOPIB.
Po3gin 3. OnToeneKTPOHHI Ta BONOKOHHO-OMNTUYHI CEHCOPW.
Tema 3.1 Knacuoikauia BONOKOHHO- ONTUYHUX CEHCOPIB.



Tema 3.2 CyyacHi onToeneKkTpoHHi ceHcopu. OcobanBOCTI NyNbCOKCUMETPIT.

Po3gin 4. CeHcopu TemnepaTypu.
Tema 4.1 TepmomeTpu onopy.
Tema 4.2 TepmonapHi ceHcopu.
Tema 4.3 CeHcopu TemnepaTypu Ha GoToedekTi.
Tema 4.4 [lieneKkTpuyHi ceHcopu TemnepaTypu.
Tema 4.5 CeHcopu TemnepaTypu Ha HaniBNpPoBiAHUKOBUX CTPYKTYpPaX.
Po3gain 5. MexaHiyHi Ta aKyCTUYHI CeHcopM.
Tema 5.1 AKYCTMYHI JOCNIAXKEHHA Y MegNLNHI.
Tema 5.2 PeecTpauia cTaTUYHUX Ta ANHAMIYHUX MEXaHIYHNX HAanpyXeHb.
Tema 5.3 TeH30pe3nCTMBHI NepeTBoptOBaYi, BUKOPUCTAHHA KPEMHIO
AnA BumiptoBaHHA gedopmadii. N'e3oenektpuuHi OAX Ta NMAX ceHcopu.
Tema 5.4 AkcenepomeTpu. CeHcopm NOTOKy. CEHCOPU NiHIMHOI Ta KYTOBOI LWBUAKOCTI.
Tema 5.5 [laTumKm TUCKY Ta ix BUKOpUCTaHHA y BiomegmumnHi. MEMC TexHonorii Ta ceHcopw.
Po3gin 6. CeHcopu marHiTHOro nons.
Tema 5.1 B3aemogisi marHiTHoro noas i3 teepaum Tinom. Epekt Xonna. MarHitopesucropu.
Tema 5.2 B3aemogjia marHitTHoro nons 3 6ioo6’ektamu.
Tema 5.3 BnanB MarHiTHMX NoNiB Ha NapamMeTpu HaniBNpPoOBig4HUKOBUX NPUNALIB.
Po3gin 7. CeHcopu XKOPCTKOro BUNPOMIiHIOBAHHS.
Tema 7.1 [leTeKTOpM Ha OCHOBI iOHi3aLlii rasis.
Tema 7.2 HaniBnpoBigHWKOBI AeTEKTOPMW.
Tema 7.3 CUMHTUANALNHI geTeKkTopu.
Po3gain 8. Na3osi ceHcopu.
Tema 8.1 CopbuiitHi ceHcopn QCM ceHcopu. CeHcopu BOAOTOCTI.
Tema 8.2 KanopumeTpuyHi Ta KaTaNniTUYHI MeToAN BU3HAYEHHS ra30BOro CKAaay.
Tema 8.3 ONTUYHI Ta yNbTPa3BYKOBI METOAN BU3HAYEHHA CKNaLy rasy.
Tema 8.4 |oHHO-CceNEeKTMBHI NONbLOBI TpaH3ncTopm Ta MH-Bapikanu.
Po3ain 9. CeHcopu dizionoriyHmx pianH.
Tema 9.1 EneKkTpoximiuHi meToan AOCNIAKEHHA PiIAVH.
Tema 9.2 AMNepoMeTPUYHI, NOTEHLIOMETPUYHI Ta KOHAYKTOMETPUYHI CEHCOPMW.
Tema 9.3 CeHcopM INOKO3M, NOTY, CNbO3HOI PiAMHM Ta CEYOBMHU. BioXximiyuHi Ta iMyHHI ceHcopM.
Po3zain 10. bioceHcopwu i biouinu.
Tema 10.1 CknageHi ceHcopu. CTpyKTypa bioceHcopiB. biomeanyHi HaHoceHcopw.
Tema 10.2 CeHcopu Ha ocHoBsi JHK.
Tema 10.3 MpuHuMnu nobyaosu biodinis. EnekTpoHHi iHTepdeiicn 3 biomeanyHmumm ob’ekTamu.
Tema 10.4 MynbTMnapameTpUUHi CEHCOPU KENTIEKTPOHHUMN HIC» Ta KENEKTPOHHUMN A3UKY,



Ne 3/n

Tema

MporpamHi pesynbTaTu

OCHOBHI 3aBAaHHA

HaBYaHHS KoHTpOAbHMI Tepmin
3axig, BUKOHaHHA
Po3pin 1. CeHCOpHi BUMipIOBaHHA
1 [Bctyn. TepmiHn Ta
BM3Ha4YeHHA. [ToXMbKu.
Knacuodikauia ceHcopis. MPH 3
AKTUBHI | NacMBHi ceHCcopMU. MPH 5 MpakTnyHe 1 TvRaeHb
BUMipIoBaHHA B MNPH 8 3aHATTA N2l
GiomeanUMHI.
MpucTpoi 06pobKM
BUMIPIOBA/IbHUX CUTHANIB.
2 |Cxemun popmyBaHHA
CUIHaNIB NAaCUBHUX nPH 8 NpakTn4ne 2 TUXAEHb
ceHcopiB. CXeMu BKAKOYEHHA NPH 10 3aHATTA No2
QKTUBHUX CEHCOpIB. PTP1
Po3ain N22 Oco6a1BOCTI KOHCTPYIOBaHHA 6iomeaUUYHUX CeHcopiB
3  |biodisnyHi curHanm.
AKTUBHICTb 00’ €KTY
BMMIpPIOBaHHS Ta PH 13 NabopaTtopHa
iHaMBiAyanbHa 0cobMBICTb. [PH 14 pob6oTta Nel 3 TUXKAEHDb
Moaeni Ta KOHCTPYKLUi MpaKkTnyHe
biomeaNYHNX eNleKTPoaiB. 3aHATTA Ne3
O6nacTi 3aCTOCYBaHHA
biomeaANYHNX CEHCOPIB.
Po3pin N23 OnToeneKTpoHHi Ta BOIOKOHHO-ONTUYHI CEHCOpU
4 |Knacudikauia BONOKOHHO- [PH 3 NabopaTtopHa
OMTUYHUX CEHCOPIB. pob6oTa No2
Cy4acHi oNnToeneKTPOoHHi MPH S MpakTniHe 4 TwkaeHb
. MPH 8
ceHcopu. OcobamBOCTi 3aHATTA Ne4
Ny/IbCOKCMMETPIi.
Po3pgin Ne 4 CeHcopu Temnepatypum
5 [TepmomeTpu onopy.
TepmonapHi ceHcopw.
CeHcopu TemnepaTypu Ha NabopaTopHa
oToedexTi. MPH 13 po6ora Ne3
lieneKTpuUHi ceHcopu PH 14 MpaKkTUuHe S5 TUXAeHb
remneparypu. 3aHATTA Ne5
CeHcopu TemnepaTypu Ha
HaniBNPOBIAHUKOBUX
CTPYKTypax.
Po3pin Ne 5 MexaHiuHi Ta aKyCTUUYHi ceHcopum
6 |AKYCTMYHI gocnigxeHHa y MPH 3
MeanumHi. [’ esoeneKkTpuYHi MPH5 MpaKTnyHe 6 TXKAEHb

OAX Ta MAX ceHcopwu.

3aHATTA Ne6




PeecTpauia cTaTUUHMX Ta

AMHAMIYHUX MeXaHIYHNX NabopaTtopHa
Hanpy»XeHb. obota Ne4
TeHSZpewcmsHi MPH 9 P
. MPH 11 7 TWXKOEHb
nepeTBopoBaYi, MpaKkTnyHe
BUKOPUCTAHHA KPEMHItO 3aHATTA N7
\ANA BUMIPIOBaHHA
inedopmalii.
8 |Akcenepometpu. CeHcopu
:\(/)TTS:Z.IZ LCU(:;?K%ZTTHMHOI e MPH 10 NabopaTtopHa
NaTunki THCKy Ta i MPH 13 pob6oTa Ne5 8 TXKAEeHb
MNPH 14 MNpaKkTnyHe
BUKOPMUCTAHHA Y
biomeanumHi. MEMC 3aHATTA Nod
TEXHONOTII Ta CEHCOPMU.
Po3ain N2 6 CeHcopu marHiTHOro nons
9 |B3aemogia marHitTHoro nons
i3 TBEPAMM Tinom. Bnaume
MarHiTHUX NoniB Ha NabopaTtopHa
napameTtpu MPH 3 po6oTta Ne6
. . 9 TMXKaEeHb
HaniBNPOBIAHUKOBUX MPH 5 MpakTnyHe
npunagais. EpeKkt Xonna. MPH 12 3aHATTA N9
MarHiTopesuncropu.
B3aemopia marHitHoro nons
3 6io06’ekTamu.
Po3ain Ne 7 CeHcopum }KOpPCTKOro BUNPOMiHIOBaHHA
10 [deTeKTOpW Ha OCHOBI
ioHiaLi rasis, MPH 3 NabopaTtopHa
] ) ) MPHS5 poboTta Ne7
HanisnpoBigHMNKOBI MpakTiuHe 10 TMkpeHb
AETEKTOPN. 3aHATTA N210
CUMHTUNALIMHI eTeKTopW.
Po3ain Ne 8 MasoBi ceHcopum
11 |CopbuiiHi ceHcopn. QCM

ceHcopu. CeHcopu
BO1OrOCTi.
KanopumeTpuyHi ta
KaTaniTU4yHi metToam
BM3HA4YeHHA rasoBoro
CcKnagy.

OnNTMYHI Ta YAbTPa3BYKOBI
MEeTOAM BU3HAUYEHHA CKNaay
rasis.

IOHHO-CeNeKTUBHI NONbLOBI
TpaH3mnctopun Ta MAH-
BapiKanu.

MPH 3
MPH 14

MpakTnyHe
3aHATTA Nell

11 TKaeHb

Po3pin Ne 9 CeHcopum ¢isionoriuHux piguH




12 [EneKkTpoximivyHi meToam
NOCNIAXKEHHA pignH.
AmnepomeTpUYHi,

. . MPH5
NOTEHLioMEeTPUYHI Ta fPH 10 NabopaTtopHa
KOHAYKTOMETPUYHI CEHCOPMU. MPH 13 poboTa Ne8 12 TkaeHb
CeHcopu rNOKo3un, NoTy, nPH 14 MpakTnyHe

CNIbO3HOI piAnHK Ta 3aHATTA N2l2
cevyoBUHMU. bioximiuHi Ta
iMmyHHi ceHcopu. CeHcopM Ha
ocHosi JHK.

Po3ain Ne 10 bioceHcopwu i Giovinu

13 [CknageHi ceHcopu.
CTpyKTypa bioceHcopis..

BiomeAmnYHi HaHOCEHCOPMU. MPH 5 MKP1
MpuHLUMNK Nobya0BM MNPH 14 MpaKkTnyHe 13 TKOeHb
Biouinis. ENeKTPOHHI MPH 13 3aHaTTA Nel3
iHTepdeicu 3
biomegn4yHUMM 06’ ekTamu.
14 MynbTMnapameTpuyHi MNPH 3 MKP1 3axuct
ceHcopu «eneKTEOHHMM Hic» APH 8 3paBaHHA 14 Tusaens
Ta KeNEKTPOHHUM A3UKY. nabopaTopHUx
MPH 10 )
pobiT

MoOynbHa KoHMpPosabHA poboma € NOTOYHUM KOHTPOJIbHUM 3aXOL0M, fIKa OXOM/OE MPAKTUYHI
HaBMYKM 3aCTOCOBYBATW Cy4vacCHi IHCTPYMEHTU i TexHonorii nowyky, obpobnaeHHA Ta aHanisy
iHbOopMaLLi, 4OCNIAXKEHHA AOTUYHUX A0 BiOMegMYHOI CEHCOPUKN MIKAUCLUNAIHAPHUX HAaNnpaAMiB
3 BMKOPWUCTAHHAM CYYaCHMX IHCTPYMEHTIB, KPUTUYHO aHanisyBaTu pe3yabTaTM BJIACHMUX
[OCNIgXKeHDb | pe3ynbTaTh iHWKUX OOCAIOHUKIB Y KOHTEKCTI YCbOro KOMIMJIEKCY Cy4YaCHMX 3HaHb
woao pocnigxysaHoi npobnemu. BMKOHYETbCA Ta 3[Q€TbCA iHAMBIAYaNbHO 33 pPisHUMM
po34inamm HaBYaNbHOT AUCUMMNNIHN.

Po3paxyHkoso- epaghiyHa poboma € NOTOYHMUM KOHTPOSbHMM 33aXO4OM, AKUM  OXOMJIHOE
NPAKTUYHI  HAaBWYKM Yy 3aCTOCYBAHHA CXEM BK/HOYEHHA aKTMBHWUX i MAaCMBHUX CEHCOpiB Ta iX
PO3paxyHKiB i MOAeNtOBaHHA POOOTH CeHCopa Y CXEMI.

4. HaBuanbHi matepianu Ta pecypcu

Basosi pecypcu

1. EneKTpOoHHI meToau i 3acobun biomeanyHnx BUMiptoBaHb. HaBYaibHUIN MOCIOHUK
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M. Cnisak, A. T. Opnos. —K.: Kadeapa, 2016. — 211 c. (ISBN 978-617-7301-18-8)
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HaBuyanbHUIA KOHTEHT

5. MeTtoguKa onaHyBaHHA HaB4Ya/IbHOI AUCLMNAIHU (OCBITHBOrO KOMMNOHEHTA)
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Po3gin 1. CeHCOpHi BUMipIOBaHHA
1 Bctyn. TepmiHu Ta
BM3HaYyeHHA. MOXNOKN.
Knacunoikauis ceHcopis.
AKTUBHI | MacMBHI ceHcopw.
. P 10 | 2 2 0 6
BumiptoBaHHA B
6iomeanLMHI.
Mpuctpoi 06pobKn
BUMIpIOBA/IbHUX CUTHANIB.
2 Cxemu popmyBaHHA
CUrHaNiB MAaCUBHUX CEHCOPIB.
PIB- 110 | 2 2 0 6
Cxemu BKJIFOYEHHA aKTUBHUX
ceHcopis.




KinbKicTb rognH

y TOMY Yncni

MPAKTUYHI =
Tlewu CemiHapw Komn. E
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Hassu po3ginis i Tem 5 z =
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Pasom 3a po3dinom 1 20 4 4 0 12
Po3ain N22 Oco6a1BOCTi KOHCTpYOBaHHA 6iomeanUYHUX ceHcopiB
3 biodisnyHi curHanu.
AKTUBHICTb 06’€KTy
BUMIpIOBaAHHA Ta
|HAMB|gyaana 0CO6ﬂTBICTb. 12 2 2 2 6
Moaeni Ta KOHCTPYKLI
b6iomeanYHNX eneKkTpoaiB.
O6nacTi 3acTocyBaHHA
b6iomeanUHNX ceHCopiB.
Pasom 3a po3dinom 2 12 2 6 0 2 6
Po3ain N23 OnToeneKTpoHHi Ta BONNOKOHHO-ONTUYHI CEHCOpU
4 KnacuodikaLlia BONOKOHHO-
ONTUYHMUX CEHCOPIB.
Cy4yacHi onToeNneKTPOHHI 16 2 2 2 10
ceHcopu. OcobamsocTi
Ny/IbCOKCMMETPIi.
Pasom 3a po3dinom 3 16 2 2 0 2 10
Po3gin N2 4 CeHcopu Temnepatypu
5 TepmomeTpu onopy.
TepmonapHi ceHcopu.
CeHcopu TemnepaTtypu Ha
doToedekTi. [lieneKTpuyHi 14 ) ) ) 8
CeHCopM TemnepaTtypu.
CeHcopu TemnepaTypu Ha
HaniBNpPoBiAHNKOBMX
CTPYKTYypax.
Pasom 3a po3aginom 4 14 2 2 0 2 8
Po3ain N2 5 MexaHiuHi Ta aKyCTUUHI ceHcopu
6 AKYCTUYHI 4OCNigKeHHA Y
meanumHi. MN’esoenekTpudHi 2 2 2 2
OAX 1a MAX ceHcopw.
7 Pe€ecTpauia cTaTUYHUX Ta 2 2 2 2
ANHAMIYHUX MeXaHIYHNX
Hanpy*KeHb.
TeH30pe3ncTnBHiI
nepeTBOpOBaYi,




Hassu po3ginis i Tem

KinbKicTb rognH

Bcboro

y TOMY Yncni

Nekuii

MPAKTUYHI

CemiHapu

Komn.
NpPaKT.

3a HM
AyanTOpHi

3a HM

AyanTopHi
3a HM
AyanTopHi

NabopaHT.

IHAMBIAYaNbHI 3aHATTA

CPC

BUKOPUCTAHHA KPeMHito
ONA BUMIpIOBaHHA
aedpopmadii.

8 Akcenepometpu. CeHcopu
notoky. CeHcopw NiHiNHOI Ta
KYTOBOI LUBUAKOCTI.
JaTumKm TUCKY Ta iX
BUKOPUCTAHHA Y
6iomeanumni. MEMC
TEXHONOrii Ta ceHCopMU.

Pasom 3a po3ginom 5

22

6

6

0

Po3gin N2 6 CeHcopu marHiTHoro nons

9 B3aemopais MarHiTHoro
nona i3 TBepAnM TiIOM.
Bnane marHiTHUX nonis Ha
napameTpu
HaNiBNPOBIAHNKOBUX
npunagis. EpekT Xonna.
MarniTopesuncropm.
B3aemogia marHitTHoro nona 3
6i006’eKTamm.

Pasom 3a po3aginom 6

8

2

2

Po3ain N2 7 CeHcopm *KOpPCTKOro Bu

NPOMIHIOBAHHA

10 [leTeKTOpPM HA OCHOBI
ioHi3au,ii rasis.
HaniBnpoBigHMKOBI
AeTeKTopu.
CUMHTUNALINHI geTeKTopMK.

Pasom 3a po3ginom 7

2

2

Po3ain Ne 8 Maso

Bi ceHcopu

11 CopbuinHi ceHcopu. QCM
ceHcopu. CeHcopu BONOTOCTi.
KanopumeTpuyHi Ta
KaTaniTU4HI meToam
BM3HAYEHHA ra30BOro CKaaay.
OnNTUYHI Ta yNbTPa3BYKOBI
METOAM BU3HAYEHHA CKnaay
rasis.

IOHHO-CEeNEeKTMBHI NONbLOBI
TpaH3uctopun Ta MH-




Hassu po3ginis i Tem

KinbKicTb rognH

Bcboro

y TOMY Yncni

MPAKTUYHI

Nekuii
CemiHapu

Komn.
NpPaKT.

3a HN
AyanTOpHi

3a HM
AyanTopHi

3a HM

AyanTopHi

NabopaHT.

IHAMBIAYaNbHI 3aHATTA

CPC

Bapikanu.

Pasom 3a po3ginom 8

6

2 2

Po3gin Ne 9 CeHcopum ¢isionoriuHux pi

OVH

12 EneKkTpoximiyHi meToam
DOCNIAXKEHHA PignH.
AmnepomeTpUYHi,
NOTEHLIOMETPUYHI Ta
KOHOYKTOMETPUYHI CEHCOPMU.
CeHcopw rnoKosu, NoTy,
CNbO3HOI PigUHM Ta
ceyvyoBuHU. bioximiuHi Ta
iMyHHI ceHcopun. CeHCopM Ha
ocHosi AHK.

Pasom 3a po3ainom 9

2

Po3ain Ne 10 bioceHcopu i 6iouinu

13 CknageHi ceHcopw.
CTpyKTypa bioceHcopis.
biomeawnyHi HaHOCeHCcOpMW.
MpuHuMnn nobyaosu
6ioyinis. ENeKTPOHHI
iHTepdencun 3 biomegMuHUMM
06’ekTamu.

14 MynbTunapameTpuYHi
CEHCOPU «eNIEKTPOHHUM HiCc»
Ta «ENEeKTPOHHUM ABUKY,

Pasom 3a po3ginom 9

14

Exk3zameH

Bcbo20 200uUH

150 28 26

18

78

PekomeHpgauii WoA0 3aCBOEHHA HaBYa/ibHUX 3aHATb (Y GOpmi AEeTani3aoBaHOro OMNUCY KOMKHOTO

3aHATTA Ta 3aN/1aHOBaHOi poboTn):

AyaUTOpPHI 3aHATTA

Temu aygUTOPHUX 3aHATb

KinbKictb
roguH




Nekuia 1. CeHcopHi BUMIptOBaHHA 2
3annaHosaHo: Bctyn. TepmiHu Ta BU3HaYeHHsA. Moxmbku. Knacudikauis 2
ceHcopiB. AKTUBHI | MacMBHI ceHcopw.

lMpakmuyHi: BumiptoBaHHA B 6iomeanLUnHi.

Mpuctpoi 06pobKM BUMiptOBaNbHUX CUFHANIB.

Tema CPC: Ponb ceHcopiB y biomeguumHi, giarHoCTULI Ta MeaUYHOMY
obnagHaHHiI

Nekuia 2. CxeMun BKNAOYEHHA CEHCOPIB. 2
3annaHosaHo: Cxemn popmMyBaHHA CUTHANIB NACUBHUX CEHCOPIB. Cxemu 2
BK/IIOYEHHA aKTUBHMX CEHCOPIB.

lpakmudyHi: MoOCT YiHCTOHa, reHepaTopHi cxemmu

Tema CPC: PedepaTuBHUI Ornag iHTEPHET-PeCcypCiB LWOoAO0 TEMU NeEKL.

MigroToBKa aHaNITUYHOI AOBIAKM 0,0 5 CTOPIHOK.

Nekuis 3. OcobnmBocTi biomeanyHUX ceHcopiB 2
3annaHoeaHo: biodizanyHi curHann. AKTUBHICTb 06’€KTY BUMIpIOBAHHSA Ta 2
iHaAnBiayanbHa ocobnmBicTb. O6nacTi 3acTOCyBaHHA BioMmeaNYHUX CeHCOPIB.
MpakmuyHi: Mogaeni Ta KOHCTPYKLii BiomeanyHUX eNneKkTpoaiBs.

Tema CPC: PedepaTuBHUI Ornsg iHTEPHET-PecypciB WOA0 TeEMU NeKLil.

MigroToBKa aHaNiTUYHOI AOBIAKN 40 5 CTOPIHOK.

NeKuisa 4. ONToeneKTPOHHI ceHcopu. 2
3annaHosaHo: KnacnodikaLifa BONOKOHHO- ONTUYHMX CEHCOPIB. 2
CyyacHi onToeneKTPoHHi ceHcopyn. OcobIMBOCTI MYIbCOKCUMETPII. 2
MpakmuyHi: PoTodonbTaiuHNIN edeKT.

JlabopamopHa poboma Nel. Ontonapw. JocnifyKeHHsA NybCOKCUMETPA.

Tema CPC: PedepaTUBHUN OrNaL iHTEPHET-PECYPCIB WOA0 TEMU NEKLIji.
MiarotoBKa aHaNiTUYHOT 4OBIAKM A0 5 CTOPIHOK.

Nekuyia 5. CeHcopu TemnepaTtypu. 2
3annaHosaHo: TepmomeTpu onopy. TepmonapHi ceHcopu. CeHcopu 2
TemnepaTtypu Ha ¢oTtoedeKTi. [lieNeKTPUUHI ceHcopu TemnepaTypu. 2
CeHcopu TemnepaTypm Ha HaniBNPOBIAHNUKOBUX CTPYKTYpaXx.

lMpakmuyHi: NipoeneKkTpuyHN edekT.

JlabopamopHa poboma Ne2. TemnepaTypHi ceHcopw.

Tema CPC: PedepaTuUBHUI Ornaa iHTEpHET-pecypciB WOA0 TEMU NeKLii.
MiarotoBKa aHaNiTUYHOT AOBIAKM A0 5 CTOPIHOK.

NeKuia 6. MexaHivHi Ta aKyCTMYHI ceHcopun-1 2
3annaHosaHo: AKYCTUYHI AOCNIAKEHHA Y meanumHi. ' esoenekTpudHi OAX Ta 2
MNMAX ceHcopwu. 2

MpakmuyHi: Pi3an4Hi OCHOBW N’€30€NEKTPUYHOTO edeKTy

JlabopamopHa poboma Ne3. N’e3okepamiyHMin ceHcop BibpaLlili.

Tema CPC: PedepaTuUBHUI Ornaa iHTEpHET-pecypciB WoA0 TEMU NeKL;ii.
MiarotoBKa aHaNiTUYHOT 4OBIAKM A0 5 CTOPIHOK.




7 Nekuia 7. MexaHiuHi ceHcopu- 2 2
3annaHosaHo: PeecTpauia CTaTUYHUX Ta AUHAMIYHUX MEXaHIYHUX HaMpy*KeHb. 2
TeH30pe3nCTUBHI NepeTBOPIOBaYi, BUKOPUCTAHHA KPEeMHI0 AN BUMIPIOBAHHA 2
aedopmalii.
lMpakmu4Hi: TeH30PE3NCTUBHUI ePeKT
JlabopamopHa poboma Ne4. TeH30pe3UCTUBHMUIN CEHCOP CUAMN.

Tema CPC: PedepaTUBHUN OrnaL iHTEpPHET-peCcypCiB WoA0 TEMU NeKL;i.
MiarotoBKa aHaNiTUYHOT 4OBIAKM A0 5 CTOPIHOK.

8 Nekuia 8. MexaHiyHi ceHcopu- 3 2
3annaHosaHo: AkcenepomeTpu. CeHcopm NOTOKY. CeHCcopU NiHIMHOT Ta KYTOBOI 2
WBKNAKoCTi. laTYMKKM TUCKY Ta iX BUKOPUCTAHHA Y BiomeanumHi. MEMC 2
TEXHOANOTrIi Ta ceHcopM.
lpakmuyHi:

JlabopamopHa poboma Ne5. laTuMKM TUCKY Y TOHOMETpax Ta
cnipomeTpax.

Tema CPC: PedepaTUBHUN OrNaL iHTEPHET-PECYPCiB WOAO0 TEMU NEKLi.
MigroToBKa aHaNiTUYHOI 40BIAKM 0,0 5 CTOPIHOK.

9 Nekuia 9. CeHcopyn marHiTHoro nons 2
3annaHosaHo: B3aemogia MarHiTHOro nons is Teepaum Tiaom. Bname marHiTHux | 2
nonis Ha NapameTpun HaniBNPoOBiAHWMKOBUX Npunagis. EbeKkT Xonna. 2
MarHitopesucropwu.
lMpakmuyHi: Bsaemogia marHiTHoro nosa 3 6ioo6’ektamu.

JlabopamopHa poboma Ne6. [laTumKk Xonna.
Tema CPC: PedepaTUBHUN OrNaL iHTEPHET-PECYPCIB WOA0 TEMU NEKLIji.
MiarotoBKa aHaNiTUYHOT 4OBIAKM A0 5 CTOPIHOK.

10 NekKuia 10. CeHcopy KOPCTKOTo BUMPOMIHIOBAHHA 2
3annaHosaHo: [leTeKTopn Ha OCHOBI iOHi3au,ii rasis. HaniBnpoBigHWKOBI 2
aetektopu. CUMHTUAALINHI AeTEKTopU. 2
MpakmuyHi: CUMHTUAALINHUNA edeKT.

JlabopamopHa poboma Ne7. NiunnbHuk Meirepa-Mionnepa
Tema CPC: PedepaTUBHUN OrNaL iHTEPHET-PECYPCiB WOAO0 TEMU NeKLii.
MigroToBKa aHaNiTUYHOI 40BIAKM [0 5 CTOPIHOK.

11 Nekuyia 11. CeHcopu KOHUEHTpaLi rasis 2
3annaHosaHo: CopbuinHi ceHcopu. QCM ceHcopwu. 2
KanopumeTpuyHi Ta KaTaniTM4Hi MeTogm BU3HAYEHHA ra3oBoro cknagy. Ontuuni | 2
Ta YNbTPA3BYKOBIi METOAMN BU3HAUYEHHA CKNaAy rasis.
lOHHO-CeNneKTMBHI NONbOBI TpaH3ncTopu Ta MH-Bapikanu.
lMpakmuyHi: CeHcopu BOJIOrOCTi.

JlabopamopHa poboma Ne8. |oHHO-CeNneKTUBHI NONbOBI TPAH3UCTOPM.
Tema CPC: PedepaTUBHUN OrnaL iHTEpPHET-pecypCiB WoA0 TEMU NeKLii.
MigroToBKa aHaNiTUYHOI 40BIAKM A0 5 CTOPIHOK.

12 Nekuin 12. CeHcopu disionoriyHmx pianH 2
3annaHosaHo: EneKTpoximivyHi metoan AOCNIAXKEHHA pPianH. 2
AmnepomeTpuyHi, MOTEHLIOMETPUYHI Ta KOHAYKTOMETPUYHI CEHCOPU. 2

CeHcopu rnoKosun, NoTy, CbO3HOI PiAMHM Ta CeYOBUHMU. BioXimiyHi Ta iIMyHHI
ceHcopu. CeHcopu Ha ocHosi JHK.

lMpakmuyHi: Cy4acHUIM cTaH HeiHBA3UBHUX FMIOKOMETPIB.

JlabopamopHa poboma Ne9. Aatunk pH.

Tema CPC: PedepaTUBHUI ornan iHTEpHET-pPecypciB WOA0 TEMU NeKL;ii.
MiarotoBKa aHaNiTUYHOT A0OBIAKM A0 5 CTOPIHOK.




13 Nekuis 13. bioceHcopwu Ta bioyinu -1 2
3annaHosaHo: CknageHi ceHcopu. CTpyKTypa bioceHcopis. bBiomeanyHi 2
HaHoceHcopw. MpuHumMnu nobyposwm Hiovinis.

lMpakmuyHi: EnekTpoHHi iHTepdelicn 3 biomeanyHnmm o6’ ekTamm.

Tema CPC: PedepaTUBHUN Ornag iHTEpPHET-peCcypCiB WoA0 TEMU NeKLi;i.
MiarotoBKa aHaNiTUYHOT 4OBIAKM A0 5 CTOPIHOK.

14 Nekuis 14. bioceHcopu Ta Hioyinm -2 2
3annaHosaHo: MynbTUNAapaMeTPUYHiI CEHCOPU KEIEKTPOHHMM HiC» Ta
«EeNIeKTPOHHUM A3UK». HAHOCEHCOPW Yy NPOTE3yBaHHI OpraHiB NOYyTTiB.
lpakmuyHi: --

Tema CPC: PedepaTUBHUN OrnAaL iHTEPHET-PECYPCIB WOAO0 TEMU NEKLi.
MigroToBKa aHaNiTUYHOI 40BIAKM [0 5 CTOPIHOK.

Pasom 72

HaByaHHA 34iMCHIOETBCA Ha OCHOBI CydacHOi cTpaTerii B3aemogii BUKMagaya Ta CTy[eHTa B
€NEeKTPOHHOMY MPOCTOPi 3 METOK 3aCBOEHHA CTYAEHTaMWM MaTepianly Ta PO3BUTKY Y HUX
NPAKTUYHUX HABMYOK.

Ona 6inbw epeKTUBHOI KOMYHIKaLl 3 MEeTO PO3YyMIHHS CTPYKTYPWU HABYaNbHOI AUCUMMNIHM Ta
33aCBOEHHA MmaTepiany BMKOPUCTOBYETbCA nnatdopma Google classroom 3a AONOMOroto AKOi:

- CNPOLYETbCS PO3MIiLLEHHA Ta 0OMiH HaBYaIbHUM MaTepiasiom;

- 3[iNCHIOETBCA HaAaHHA 3BOPOTHOrO 3B’A3KY CTyAEHTAaM CTOCOBHO HaBYa/ibHMX 3aBAaHb Ta
3MiCTy HaBYa/IbHOI AMCUMNNIHK;

- OU,HIOIOTbCA HaBYa/ibHI 3aBAAHHA CTYAEHTIB;

- BeAeTbCs 061K BUKOHAHHA CTYAEHTaMM NAaHy HaBYabHOI AUCLMNAIHMK, TpadiKy BUKOHAHHA

JlabopaTopHi poboTtu

BukoHaHHA nabopaTopHOi poboTn nonAarae y Tomy, WO CTYAEHT NPAKTUYHO BUKOHAB TEXHIYHE
3aBAaHHA, 3pobuB HeobXxigHi po3paxyHKM i nobyaysaB rpadiyHi 3anexHOCTi (AKWO BOHM
nepepnbayeHi). BUKOHaHHA ycix nepenbavyeHUX HaBYA/NIbHUM MAAHOM AUCLMANIHU N1abopaTOPHUX
pobiT € 0608B’A3KOBUM.

JNlabopaTtopHi poboTK NpoBoAATLCA Y MiXKdaKyNbTETCbKili HaBYaNbHIN nabopaTopii bBiomeagnuHoi
MiKPOENEKTPOHIKM «MiKpOeNeKTPOHHI CEeHCOpHi cuctemn» ayautopia 147 12 kopnycy (Hayk.
KepiBHMK nNpod. OpsioB A.T.) CTBOPEHIlA B pe3y/nbTaTi BAKOHAHHS rPaHTOBOro NPOeKTy EBPONENCbKOro
Coto3y TEMMYC — (2013-2017) «biomeauyHa iHXKeHepHa OCBITHA iHiuiaTMBa Temnyc B perioHi
CxigHoro MapTHepcTtBa», Ne gorosopy - 543904-TEMPUS-1-2013-1-GR-TEMPUS-JPGR .

Mepenik nabopatopHux pobiT 3a Kypcom:

1. /labopamopHa poboma Nel. Ontonapw. JocnigrKeHHA nyAbCOKCUMETPA.

2. /labopamopHa poboma Ne2. TemnepaTypHi ceHcopu.

3. /labopamopHa poboma Ne3. [’e30KepamidHunIt ceHcop BibpaLin.

4. JlabopamopHa poboma Ne4. TeH30pe3UCTUBHUI CEHCOP CUAMN.

5. JlabopamopHa poboma Ne5. [l aT4nKkn TUCKY Yy TOHOMETpax Ta CnipomeTpax.
6. /labopamopHa poboma No6. [atunk Xonna.

7. JlabopamopHa poboma Ne7. liunnbHuk leiirepa-Mionnepa

8. /labopamopHa poboma Ne8. |oHHO-CeNneKTUBHI N0NbOBI TPAH3UCTOPM.

9. /labopamopHa poboma Ne9. fatunk pH.



3axucT nabopatopHoi poboTn nepeabayace BiANOBIAb CTyAEHTA HA 2...4 3aNUTAHHA NO TeMI
pPo60TH. 3axmCT ycix NnepeadaveHNX HaBY4ANbHMUM NAAHOM AUCUUNAIHK NabopaTopHMxX pobiT €
0608B’A3KOBUM.

6. CamocrTiiiHa poboTa cTygeHTa

Buau camocTiliHoi pob0oTK: NiAroTOBKa A0 ayAMTOPHUX 3aHSATb 3A4iMCHIOETbCA BiANOBIAHO A0
NNaHKy AUCUMMAIHW 33 HaBeAeHMMW B HbOMY MNOCUMAAHHAMM Ha nnatpopmy Google classroom,
NpoBeAeHHs PO3PaxyHKiB NP BUKOHaHHI PP 3a nepBUHHUMU AaHUMM, PO3B’A30K 3a4a4, HanNucaHHA
pedepaTy, BUKOHAHHA PO3PaxyHKOBOi PoOOTM, BUKOHAHHA MOAYNbHOI KOHTPO/AbHOI poboTH TOLLO
HaACMNAETLCA BUKNAAAYy B €IEKTPOHHOMY BUrNsaai vyepes cucremy Google classroom Ta B TEPMiHM
Yyacy BKasaHMM y CMCTEMi NOTOYHOrO OLiHIOBaHHA. CaMocTiMHa poboTa CTyAeHTa BKAKOYAE MiAroTOBKY
A0 MOAYNbHOI KOHTPONbHOI PO6OTH.

MoniTnKa Ta KOHTPO/Ib
7. NoniTnKa HaBYaAbHOI AUCUUNAIHM (OCBITHBOrO KOMMNOHEHTA)

MopyLweHHA TepMiHiB BUKOHAHHA 3aBAaHb Ta 3a0X04YyBa/bHi 6anu:

3aoxo4yyBasibHi 6a1u LtpadHi 6ann
Kputepiit Baroswuii 6an Kputepiit BaroBuii 6an
BUKOHAHHA NPaKTUYHUX PODbIT 4 6anun MNMopyweHHA TePMiHiB BUKOHAHHA 1 6an
NPaKTUYHUX POBIT
CBoevyacHe HanucaHHA MKP 0 6anis HecBoeuacHe HanuncaHHA AKP | - 5 6anis
abo MKP
CBoeyvacHa 3ga4a icnuty 0 6anu MNepesgava icnuty - 5 6anis

BigBiayBaHHA 3aHATD

BinBigyBaHHA NeKUid, NPAKTUYHUX Ta BUI3HUX 3aHATb HE OLIHIOETbCA, 3@ BiACYTHICTb Ha HUX
HapaxoByloTbcA WTpadHi 0,5 6ann. CTyaeHTam peKoOMeHAYETbCA BiABiAyBaTM 3aHATTHA, OCKiNbKK
Ha  HMX BMKNAOAETbCA TEOPETMYHMM MaTepian Ta PO3BUBAKOTbCA HaABUYKWM, HeoOXigHi Aana
BMKOHAHHA CEMEeCTPOBOro iHAMBIAYanbHOro 3aBAaHHA. CucTema OLUIHIOBAHHA OPIEHTOBAHaA Ha
OTPMMaHHA 6aniB 3a aKTUBHICTb CTyAEHTA, a TAKOX BMKOHAHHA 3aBAaHb, AKi 34aTHi PO3BUMHYTU
NPAKTUYHI YMIHHA TQ HABUYKMW.

MponyLLeHi KOHTPObHI 3aX04AMN HEOOXiAHO NEePECKNACTM A0 3aBepLUEHHA aTeCTaliMHOro TUMKHS.

TemaTuyHe 3aBAAHHA, AKe MOLAETLCA HAa MNEepeBiPKY 3 NOPYLEeHHAM TepMiHYy BMKOHaAHHA — He
OLLiHIOETbCA.

KaneHgapHuii pybiXKHMI KOHTPO/b
MNpomirkHa aTecTau,ia cTyaeHTiB (Jani—aTecTauia) € KasieHAapPHUM PYBiIXKHUM KOHTPOJIEM.
MeToto npoBeaeHHA aTecTaLii € NigBULLEHHA AKOCTI HABYAHHA CTYAEHTIB Ta MOHITOPUHT

BWMKOHaHHA rpadika oCcBiTHbOro npouecy cTyaeHTamm 3.

Mepwa Opyra

Kputepii . .
aTecTauin atecrauis

Tepmin atectayji 4 8-NATVKAGHD | 14 it TskaeHb




Ymosu MOTOYHMIH peiTUHF © 213 banis > 30 6anis
OTPMMaHHSA
P BMKOHaHHA MpakTnyHa poboTa + +
aTecTauy,i .
NPaKTUYHUX POBIT

AKagemiuHa gobpouecHicTb

MoniTMka Ta NPUHUMNM aKagemiyHoi fobpoyecHOoCTi BM3HayeHi y po3aini 3 Koaekcy yecTi
HauioHanbHOro TexHiYHOro yHiBepcuteTy YKpaiHU «KUIBCbKMN NOAITEXHIYHUN iIHCTUTYT iMeHi
Irops CikopcbKoro». fletanbHiwe: https://kpi.ua/code.

Hopmu eTU4HOI noBeAiHKKU

Hopmu eTu4HOi noBefiHKU CTyAeHTIB i NpauiBHUKIB BU3HadeHi y po3aini 2 Koaekcy 4ecTi
HauioHanbHOro TexHi4HOro yHiBepcuteTy YKpaiHM «KUIBCbKUIA MOAITEXHIYHUIM IHCTUTYT iMeHi
Iropa CikopcbKoro». [leTanbHiwe: https://kpi.ua/code.

Mpoueaypa oCKapKeHHA pe3ynbTaTiB KOHTPO/IbHUX 3aX0A4,iB

CTyaeHTM MaloTb MOMKAMBICTb MiAHATM Oyab-AKe nNUTaHHSA, fAKe CTOCYETbCA npoueaypu
KOHTPO/NIbHMUX 3axOA4iB Ta O4iKyBaTW, WO BOHO Oyae poO3rnaHyTO 3rigHO i3 Hanepep,
BM3HauyeHMMU npoueagypamu. CTy4eHTU MaloTb MNPaBO OCKAPXUTU pPe3yabTaTh KOHTPOJIbHUX
3axopnis, ane 06OB’A3KOBO apryMeHTOBAHO, NOACHUBLUWN 3 AKMM KPUTEPIEM He NOroAXKyHTbCs
Bi4NOBiAHO A0 OLHOYHOro NncTa Ta/abo 3ayBaskeHb.

UCTaHUiHe HaBYaHHA (He060B’A3KOBUM NYHKT
Tl 608’ y

[ONCTaHUiMHe HaBYaHHA 4epe3 MPOXOAKEHHS OHNAMH-KYpPCiB 33 MNEBHOK TEeMATUKOM
OOMYCKAETbCA 332 YMOBWM MOTOAXEHHA 3i CTyaeHTamu. Y pasi, AKWO HeBeAMKa KiJbKicTb
CTYAEHTIB MA€e HarKaHHA NPONTU OHNAMH-KYPC 33 MEBHOK TEMATMKOW, BMBYEHHA MaTepiany 3a
OOMOMOroK TaKMX KypcCiB AOMYyCKAETbCA, ane CTYAEHTUM MOBUHHI BMKOHATW BCi 3aBAAHHA, AKi
nepeabayeHi y HaBYasbHiM ancumnnidi. Moxke 34iMCHIOBATUCA BUCTABEHHA OLLIHKM 32 KOHTPO/bHI
3aX04M WAAXOM NepeHeceHHA pe3ynbTaTiB MPOXOAKEHHA OHNaMH-KypciB. MoxnmBe 34iNCHEHHA
KOHTPO/AIbHUX 3axo4iB i aTecTauii AMCTAHUIAHO B OHMAMH pPeEXUMi, 3a YMOBM NEpPCOHasbHOI
iaeHTUdIKaL,i cTyaeHTIB.

3 PeiituHrosi cuctemu OLiHIOBaHHA pe3y/abTaTiB HaBYaHHA: PekomeHaauii 10 po3pobaeHHsA i 3acTocyBaHHA.
Kwnis: KMl im. Irops Cikopcbkoro, 2018. 20 c.
4 Tam camo.

> Tam camo.

HaBuaHHA iHO3eMHOI0 MOBOIO (He060B’A3KOBUIA NYHKT)

BMKopuCTaHHA iHO3eMHOI NiTepaTypu, BUBYEHHA HABYA/NbHOrO MaTepiany, TEPMIHIB,
CTaHAAPTIB, AOKYMEHTIB TOWO Ha iIHO3EMHUX MOBAX MOXK/IMBE NPU BUBYEHHI HOBITHIX TEXHOIOrIN
, @ TAKOX Bifleo i *.ppt AeMoHCTpaLiax y TUX BUNaAKaxX, KON BiACYTHI BiTYM3HAHI iHDOpMaLiliHI
Axepena.

AHIIOMOBHUM Fpynam iHO3EMHUX CTYAEHTIB MO/NBE BMKNAAAHHA AUCLUUNAIHM aHMNIACbKOKO
MOBOIO0.



8. BuAM KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLIHIOBAaHHA pe3y/bTaTiB HaBYaHHA (PCO)

Po3paxyHKoeo-2pagiyHa poboma € NOTOYMHUM KOHTPOJIbHMM 3aX0A0M, SiKa OXOMJHE
NPaKTUYHI HABUYKM 3aCTOCOBYBATU CYYaACHI IHCTPYMEHTU | TEXHOJOrIT NOLWYKY, MOAEN0BaHHA
Ta aHaNi3y cXxem BKAKOYEHHA aKTUBHMX AATUYMKIB Ta CXEM OTPUMAHHA CUTHaNIB Big NACMBHMX
AATYMKIB, [HCTPYMEHTANbHUX MiACUNIOBAYiB, CXeM HOPMYBaHHSA, ¢inbTpauii, aHanoroso-
UMPPOBOro NepeTBOPIOBAHHSA Ta CTaHAAPTHUX iHTEPdENCiB CUrHaANIB AATYUKIB.

ModynbHa KOHMpPonbHa poboma € NOTOYHUM KOHTPOJbHUM 33aX040M, AKUMA  OXOMNJHOE

NPaKTUYHI HAaBMYKM 3aCTOCYBaHHA BiomeaMUYHOT CEHCOPIKM.

Mepenik numaHs, 3 AKX popmytoTbca 6inetTn ana modynbHoi KOHMpPoabHoi pobomu:
. OCHOBHI NOHATTA Ta KNacmdikauia ceHcopiB.
. Bname Temnepatypu Ha eNeKTPONpOoBIAHICTL MeTaniB.
. Bname Temnepatypun Ha eNeKTpoONpoBIAHICTbL CNaaBiB.
. MeTtanesi TepmomeTpu onopy.
. Bname TemnepaTtypu Ha eneKTpONpoBIAHICTL HANIBNPOBIAHWUKIB.
. HanisnposigHnKkosi TepmomeTpun onopy.
. MpaBnno MarTiceHa. 3akoH Hopareinma.
. ApoTOBI Ta NNiBKOBi MeTaseBi TeEpMOPE3NUCTOPMU.
. TepmicTtopu Ta no3ucropu
. ®iznyHa cyTHicTb edeKTy 3eebeka y meTanax
. @isnyHa cyTHicTb edeKTy 3eebeka B HaniBNPOBigHMKaX.
. MeTtanesi TepmonapHi TepmomeTpu.
. MopiBHAHHA TEPMOPE3UCTUBHUX Ta TEPMOMNAPHUX CEHCOPIB
. Bnane npupoan matepiany Ha xapakTepucTukm ¢otonpuiimadis 14-BunpomiHioBaHHA.
. Tennosi Ta $oTOHHI I4Y-npnitmadi. O3Ha4yeHHA Ta NOPIBHAHHA.
. BunpomiHtoBaHHA Harpitoro Tina. OCHOBHI 3aKOHM NOrAMHAHHA Ta BUMPOMIHIOBAHHSA.
. CTpyKTypa TennoBMX NepeTBOPIOBaYIB.
. IHgMKkaTopm Temnepatypm.
. Tennosi ceHcopwn
. OcobaunsocTi poToHHMX [H-Nprinmavis
. OcobausocTi Tennosux I4-npuiimadis
. CerHeToeneKTPUKM Ta iX 3aCTOCYBaAHHA.
. EMHICHI ceHcopwu TemnepaTypu Ha OCHOBI CErHETOENEKTPUKIB
. ®iznyHa cyTb NipoeneKkTPUUYHOro edeKTy Ta MOoro 3aCTOCyBaHHS.
. MipoenekTpnyHi gaT4NKM TemnepaTypu.
26. Tepmogioamn Ta TEPMOTPAH3UCTOPMU
Mepenik NnUTaHb, 3 AKNX popmytoTbeca BineTn ana KOHTPObHOI poboTn No2:
27. CTBOpPEHHA Ta peECTpaLLiA NPYKHMUX KOJIMBAHb. 3BYK Ta 3BYKOBI XBUJIi.
28. Cxema aKyCTUYHOIO BMMIPHOBA/IbHOIO TPAKTY
29. Buan enekTpoaKyCTUYHUX NepeTBOpIOBaYiB
30. Mpamuii Ta 3BOPOTHIN N’'e3oedeKTn
31. Bumoru go matepianis gna cnoctepexeHHa n’'esoedeKty. [N'esomaTepianu.
32. 3acToCyBaHHA aKYCTUUYHUX AOCNIA}KEHDb B MeANLMHI
33. YnbTpa3ByKOBa AiarHOCTUKA
34. MexaHi4Hi HanpyXeHHA Ta MeToaM iX peecTpauii.
35. TeH3omeTpisa Ta 0b61acTi ii 3acTocyBaHHA.
36. TeH30pe3UCTUBHUI eDEKT B MeTanax Ta ChiaBax
37. KOHCTPYKTUBHI pi3HOBMAN TEH30PE3UCTOPIB
38. TeH30pe3nCTMBHUIN ePeKT B HaNiBNPOBiAHWKAX Ta HaNiBNPOBIAHMKOBUX NpUAaaax
39. l'a3oaHanizatopu Ta rirpomeTpun. OCHOBHI NOHATTA, KNnacudikalia Ta obnacTi 3aCTocyBaHHSA.
40. MexaHi3mun copbLii ra3iB Ha NOBepxHi TBepAOro TiNa.
41. PisHoBUAM copbLinHMX npouecis. Aacopbuis Ta abcopbuia. PisnyHa Ta ximiyHa agcopbuis.
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9.

42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

[paBiMeTpMUYHMNIN MeToA BU3HAUYEHHA copbuii rasy.

Pe3ncTMBHI Ta EMHICHI ceHcopu BonOrun.

Bnaue copbuii rasis Ha enekTpodiaMyHi BNacTMBOCTI HaniBNpPoBiAHUKIB.
Xemocopbuis razy Ha HaniBNpPoOBigHMKY p-TUNy.

Xemocopbuis razy Ha HaniBNpPoBigHMKY N-TUNy.

ApncopbuinHi LEHTPU Ha NOBEpPXHi TBEPAOro Tina.

HanisnpoBigHMKOBI ra3oaHanisatopu.

Pe3ucTuBHI ceHcopu rasy.

CeHcopu rasy Ha ocHoBi MAH-cTpyKkTyp, 6ap’epy LLUoTTKI Ta reTeponepexoais
OnTuYHI MeToAMn BU3HAYEHHA CKNaay rasy

Tennosi meToan BU3HAYEHHA CKNagy rasy

KanopumeTpuyHi meToan BU3HAUYEHHA CKNAagy rasy

KaTanitnuHi ceHcopwm rasy

PedpakToMeTpunuHUt MeTo, aHani3y rasy.

Cucrema OuUiHIOBaHHA

Bumorun go PCO Ta meToamKa ii CKNagaHHA HagaHi y NonoxeHHi Npo pernTUHIroBy cucTemy
OULiHIOBaHHA pe3y/bTaTiB HaBYaHHA CTyAeHTiB / YKknaa.: B. M. FlonoseHkiH. — K.: HTYY «KMI», 2012. —

36c.

Cuctema peMTUHIoBOI OLiHKM 32 BUAAMM 3aHATDb:

No 3aHATTA, WO NignsaratoTb 3arasibHa KinbKicTb MakcumanbHuii 6an 3a | Kinbkictb 6aniB Ha
3/n PEeNTUHIOBI OLLiHLLi 3aBJaHb 1 3aBAaHHA ”BigMiHHO”
1 Qiels-i"“: BaHHA 18 2 36
+ | BlABAY 1 12 12
KOHCMEKTYBaHHS
2. | cocommre amr : 2 10
' 5 2 10
3axmCT
3 MoaynbHi KOHTPO/bHI 5 10 20
poboTtun
IHaAnBIgyanbHe 3aBAaHHA
4. | (PIP): cBo€vacHe 1 12 12
BMKOHAHHA Ta 3aXUCT
CemecTpoBi 6anu 100
CemecTpoBa atecTauif cTygeHTis
0O60B’A3K0Ba YMOBa A0MYCKY 3aiky Kputepiit
1 | MOTOYHUIN PENUTUHT. BUKOHAHHA PIP. RD =20
2 | HanmncaHHA moAay/IbHOI KOHTPOBbHOI Po6OTH RD =60
Bcboro RD > 80




[dopaaTKkoBi yMOBM AONYCKY A0 eK3aMeHa:

(OoKpim 060B’A3KOBUX YMOB MOXKHa BKa3aTu A0AaTKoBi Ta/abo Heob0B’ A3KOBI yMOBM A0MYCKY A0
eK3amMmeHy/3aniky).

-  Hemae.

Tabnnus nepeBeaeHHs PEUTUHIOBMX BaniB A0 OLLIHOK 33 YHIBEPCUTETCbKOIO LLIKANOo0 2
PeifTuHrosi 6anm, RD | OuiHKa 3a MO)l.(nVIBiCTb OTPUMAHHA
YHIBEPCUTETCbKOIO LUKA/NOH0 OLiHKM «aBTOMATOM»
95 <RD <100 BiamiHHO BiamiHHO
85<RD <94 [lyke nobpe Ayxe pobpe
75<RD< 84 Jobpe Hobpe
65<RD<74 3aa08BinbHO -
60<RD<64 JdocTtaTHbO -
RD < 60 He3apoBinbHO -
HeBMKOHaHHA YMOB A0NYCKY He ponyweHo -

2 OuiHlOBaHHA pe3ybTaTiB HAaBYaHHA 3/iMCHIOETLCA 32 PEUTUHTOBOK CUCTEMOIO OLLiHIOBaHHA
BignoBiaHO A0 pekomeHaauin MetoanyHoi paau KMl im. Irops CikopcbKoro , yxsaneHux npoTOKO/IOM
Ne7 Big 29.03.2018 poky.

10. AopaTtKoBa iHpopmauia 3 aucumnnniHu (0CBITHLOro KOMMNOHEHTA)

® MOXANMBE 3apaxyBaHHA cepTUIiKaTiB MPOXOAMKEHHA AUCTAHLINHMX UM OHNAWMH KypciB 3a
Bi4NOBiAHOIO TEMATMKOIO;

e iHwWa iHbopMauia gna cTyaeHTiB/acnipaHTiB WoA0 0C06/MBOCTE ONaHyBaHHA HaBYaNbHOI
ANCUMNNIHN.






