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Maamgopma «Cikopcokuli» - Kypc «biopOTOHIKA Ta HAHOENEKTPOHIKa»
https://do.ipo.kpi.ua/course/view.php?id=6321

Mporpama HaB4Ya/bHOI AUCLUNNIHU

1. Onuc HaB4YanNbHOI AUCLUNAIHMK, il MeTa, NnpegMeT BUBYAHHA Ta pe3y/bTaTu HaBYaHHA

HaBuyanbHa pgucumnniHa «biogpomoHika ma HaHoeneKMPOHIKA» npu3HavyeHa ANA BUBYEHHA
marictpammu biomeaunyHoi iHxKeHepii. AucumniiHa OXOnaE MeToAM Ta 3acobu 6iodOoTOHIKM Ta
HAHOENEKTPOHIKKU, AKI BUMKOPUCTOBYIOTbCA ANA AiarHOCTUKM 3aXBOPHOBAHb, MOHITOPUHIY }i3nyYHOro
CTaHy NIOAMHM NPU NpoBeAeHHi biomeanYHUX HayKOBUX AOCNIAKEHb BUKOPUCTOBYHOTb BE/INYE3HY
Ki/IbKiCTb €/IeKTPOHHMX CEHCOPIB.

HaBuyanbHa aucumnniHa € BUGipKoBoOtO i 3abe3nevye MoXKAMBICTb GOPMYyBaHHSA iHAMBIAYaNbHOI
OCBITHbOI TPAEKTOPIii, a TaKoX 4epes iHAMBIAyaNbHUA BUOBIP HaBYaNbHUX AUCUUNAIH B 06CA3I,
nepeabayeHoMy 3aKOHOAABCTBOM YKPaiHM NPO BULLY OCBITY.

Memoro BMBYEHHA HaBYabHOT AUCUUNNIHU «BioghomOHiIKa ma HaOHOeneKMPOHIKa» €.

- BUWBYEHHA MEXaHi3MiB NepeTBOPeHHsA NMeBHUX i3UUYHUX, XIMIYHUX Ta BioMeaUYHUX BENNYUH
(TemnepaTtypu, TUCKY, KOHUEHTpaLii, nepemMileHHa, WBUAKOCTI, NPUCKOpeHHA, pH, Towo) B
€N1EeKTPUYHUI CUTHAN, AKI BUKOPUCTOBYHOTLCA Y Cy4acHUX bioceHcopax;

- camocTiliHe po3pobaeHHsA Ha OCHOBiI BMBYEHMX Pi3UYHUX Ta iHWMX edeKTiB HOBUX BUAIB
biomenMYHUX ceHCcopiB Ta Npunaais i obnagHaHHA 3 IX BUKOPUCTAHHSAM.



Micna 3aCBOEHHA HaBYaNbHOI AMCUMNAIHN «BiohOMOHIKA Mma HaGHOeneKMPOHIKA» CTyAEeHTU

MatoTb NPOAEMOHCTPYBATU TaKi pe3ysbmamu HA8YAHHA:

3HAHHA: NPUHUMNIB QYHKUiOHYBaHHA 6iopOTOHMX Ta HAHOENEKTPOHHMX Npuaagis, Teopii
OTPUMaHHA 6iocurHanis, ©i3nYHUX ABULYL (edeKTiB), AKI neaTb B OCHOBI PobBOTM CyyaCHWUX
HAaHOCEHCOpPiB TeMNepaTypu, TUCKY, rasy, BONOrocTi, $Gi3ioNoriyHnX pianH, nepemilleHHs, WBNAKOCTI,
NPUCKOPEHHA, MarHiTHUX NOJIB Ta PaLiOaKTUBHOCTI Ta iH.

2. MpepekBi3uTU Ta NOCTPEKBI3UTU AUCLUNIHU (Micue B CTPYKTYPHO-NIOTIUYHIA cXemi HaBYAHHA
3a BiANOBigHOIO OCBITHLOIO NPOrpamolo)

OCBIiTHIN KOMNOHEHT «bioghoMOHIKA Mma HAHOEeNeKMPOHIKa» HanexuTb A0 UMKAy npodeciiHoi
niaroToBKM 33 BUOOPOM CTyAEHTa Ta Ma€ MiXANCUMNAIHAPHUI XapaKTep. BiH iHTerpye BignosigHo go
CBOro npeaMeTy 3HaHHA 3 iHWWX OCBITHIX KOMMOHEHTIB (mpoepamu nidzomosku b6akanaspa):
dizionoria, 6ioximia, 6iodiznKa, MmexaHiKa, MaTepiasio3HABCTBO, €NEeKTPOHIKa, fabopaTopHa,
NiKyBa/ibHa i AiarHOCTMYHA MeAn4YHa TexHiKa, OTPMMaHHA | 0bpobka curHanie i 300pakeHb. 3a
CTPYKTYPHO-/IOTIYHOID CXEMOK NpPOrpamu NigroToBKM Marictpa 3 bHiomeanyHoi iHXKeHepii TicHO
nos’As3aHa 3 iHWWMW AUCUMNAIHAMW, CYHYAaCHUMW HAYKOBUMW OOCNIOAKEHHAMM i3 crneuianbHOCTI i
TEXHONOMAMKW B OXOPOHi 340p0B’A.

HeobxigHi HaBUYKK

3HaHHA iHO3eMHOI MOBMW.

34aTHICTb A0 abCTPAKTHOrO MUC/IEHHA, aHaNi3y Ta CUHTESY.

34aTHICTb A0 NolyKy, 06pobieHHs Ta aHanisy

IHbOopMaLii 3 pisHMX gxKepen.

34aTHICTb NpaLLOBaTX B KOMaHA,.

34aTHICTb NpaLoBaTK B MiXKHAPOAHOMY KOHTEKCTI.

34aTHICTb aHaNi3yBaTU CKNAAHI MeaUKo-iHXeHepHi Ta bioiHKeHepHi npobaemu Ta 34iMcHIOBATH iX
dopmanizauito ANA 3HaXOAKEHHA KiNbKICHUX pilleHb i3 3aCTOCYBAHHAM Cy4aCcHUX MaTEMATUYHUX
MeTOLiB Ta iIHPOPMALLIMHUX TEXHONOTIN.

8. 3paTHicTb gocAiaKyBaTh 6IONOriUHI Ta TEXHIYHI acneKTU PYHKLIOHYBaHHA Ta B3AEMOA,T LUTYYHMX
6ioNoriyHmx i BiOTEXHIYHUX CUCTEM.

NoubkwnpeE

3. 3micT HaBYaNbHOI AucUMNNiIHN «biohomoHiKa ma HaHOeneKMpPOoOHiKa»

Mepenik po3ainis Ta Tem:
Po3gin 1. OcHoBM 6i0dOTOHIKM.
Tema 1.1 Ocob1MBOCTi €N1eKTPOHHUX NMPOLLECIB B MOJIEKYNIAPHUX CUCTEMAX.
Tema 1.2 doToximiuHi npouecn B GionoriyHnx 06’ exkTax.
Tema 1.3 Ocob6MBOCTI CNEKTPaANbHUX XapaKTePUCTUK 6ioo6’eKTiB.
Tema 1.4 MNpuknagHi acnektn 6iopoToHIKM.
Tema 1.5 doTtogmnHamiyHa Tepanis.
Po3gin 2. Ocob6amnBoOCTi KOHCTPYIOBAHHA BioMmegUUHNX CEHCOPIB.
Tema 2.1 BiodisnyuHi curHanu Ta iHAMBIAYyaNbHa 0COBMBICTb 06’EKTIB BUMIpIOBaHHA.
Tema 2.2 Mogaeni Ta KOHCTpYKLUiT 6iomeamnuHmnx enektpoais. Ob6aacTi 3acTocyBaHHA
biomeanNYHUX CEHCOPIB.
Po3gin 3. ONToeneKTpoHHi Ta BONOKOHHO-ONTUYHi CEHCOpPM.
Tema 3.1 Knacuoikalia BONOKOHHO- ONTUYHUX CEHCOPIB.
Tema 3.2 Cy4acHi oNTOeNeKTPOHHI CEHCOPMU.
Po3gpin 4. CeHcopu TemnepaTtypm.
Tema 4.1 TepmomeTpu onopy.
Tema 4.2 TepmonapHi ceHcopu.
Tema 4.3 CeHcopu TemnepaTtypu Ha ¢oToedeKTi.



Tema 4.4 [lienekTpuyHi ceHcopu TemnepaTypu.

Tema 4.5 CeHcopu TemnepaTypu Ha HaniBNPoOBIAHUKOBUX CTPYKTYpax.
Po3gin 5. MexaHiuHi Ta aKyCcTUUHI ceHcopuU.

Tema 5.1 AKYCTUYHI JOCNIOXKEHHA Y MeLULMHI.

Tema 5.2 PeecTpauia CTaTUYHMUX Ta AMHAMIYHUX MEXaHIYHUX Hanpy*KeHb.

Tema 5.3 TeH30pe3nCTMBHI NepeTBOpPtOBaYi, BUKOPUCTAHHA KPEMHIO

Ana BumiptoBaHHa gedopmauii. N'esoenektpmyni OAX Ta MAX ceHcopw.

Tema 5.4 AkcenepomeTtpu. CeHcopu NOTOKY. CEHCOPM NiHIAHOI Ta KYTOBOI LWBMAKOCTI.

Tema 5.5 [laTyMKM TUCKY Ta iX BUKOpUCTaHHA y BiomeanumnHi. MEMC TexHonorii Ta ceHcopu.
Po3ain 6. CeHcopu marHiTHoro nons.

Tema 5.1 B3aemogia marHiTHOro nons is teepgum Tinom. Epekt Xonna. MarHitopesucrtopu.

Tema 5.2 B3aemogia marHiTHOro nosas 3 6ioo6’ektamu.

Tema 5.3 BnaAnB MarHiTHMX NONiB Ha NapameTpu HaniBNpPoBiAHUKOBUX NPUNALIB.
Po3ain 7. CeHcopu KOPCTKOro BUNPOMiHIOBAHHA.

Tema 7.1 [leTeKTOopM Ha OCHOBI iOHi3aL,ii rasis.

Tema 7.2 HaniBnpoBiAHMKOBI 4EeTEKTOPMU.

Tema 7.3 CUMHTUNALINHI AeTeKTopM.
Po3gin 8. Fasosi ceHcopwm.

Tema 8.1 CopbuiriHi ceHcopn QCM ceHcopu. CeHCopm BONOTOCTI.

Tema 8.2 KanopmvmeTpuryHi Ta KaTaniTUYHIi MeToAN BU3HAYEHHA ra30BOro cKaagy.

Tema 8.3 ONTUYHI Ta yIbTPA3BYKOBI METOAN BU3HAYEHHSA CKAaay rasy.

Tema 8.4 |oHHO-CeNeKTMBHI NONbLOBI TpaH3McTopu Ta MH-Bapikanu.
Po3ain 9. CeHcopu ¢isionoriuHux piguH.

Tema 9.1 EnekTpoximivyHi meToam JOCNIAXKEHHA PiAVH.

Tema 9.2 AMNepomMeTpUYHi, NOTEHLIOMETPUYHI Ta KOHAYKTOMETPUYHI CEHCOPMW.

Tema 9.3 CeHcopu rOKO3M, NOTY, CIbO3HOI PiAMHM Ta CEYOBUHMU. BioXimiuHi Ta iMyHHi ceHcopu.
Po3ain 10. bioceHcopwu i Biowinu y HaHOeNEKTPOHilUi.

Tema 10.1 CknapeHi ceHcopu. CTpyKTypa bioceHcopis. bBiomeanyHi HaHOCeHcopw.

Tema 10.2 CeHcopu Ha ocHosi JHK.

Tema 10.3 MpuHumMnu nobyaosu biouinis. EneKTpoHHiI iHTepdencu 3 iomeanyHMmmn o6’ ekTamu.

Tema 10.4 ®oTtoceHcmbinizatopun. PoTodianUHiI acnekTn Ta NepcnekTUBM CEHCOPIB Y
HaHOENEKTPOHILL.

4. HasuyanbHi matepianu Ta pecypcm

Basosi pecypcu

1. boromonos M. ®. MeTtogu Ta 3acobu giarHocTMKN. OCHOBM Nla3epHUX NabopaTopHUX MeTozaiB
6iomeanuHux gocnigeHb [EneKTpoHHWUI pecypc] : HaBYaNbHWUI NOCIOBHUMK HaBYaNbHUI NOCIOHUK
ans 3000yBadiB  CcTyneHs 6aKanaBpa 3a OCBITHbOK nporpamotd «MeauyHa iHXeHepia»
cneuianbHocTi 163 «biomeanuHa iHxKeHepia» / KMl im. lropa Cikopcbkoro ; yknaga. M. ©.
Boromonos, B. B. LLInnkos, B. 6. MakcMmeHKo. — EneKTpoHHi TekcToBsi AaHHi (1 daiin 3,67 MbanT).
— Kuis : KMl im. Iropa Cikopcbkoro», 2021. — 150 c. https://ela.kpi.ua/handle/123456789/40127.
2. Boromonos M. ®. Metoamn Ta 3acobu giarHoCcTUKKU. Cy4acHi ONTOENEKTPOHHI AiarHOCTUYHI
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yknaga. M. ®@. boromonos, B. 6. MakcumeHko, B. B. Lnukos; KMl im. Iropsa Cikopcbkoro. —
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https://ela.kpi.ua/handle/123456789/40128.
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CikopcbKkoro», 2021— 78 c. https://ela.kpi.ua/handle/123456789/45124.

4. Bogomolov M.F. Biomedical devices, apparatus and complexes: lecture notes for the study of
the discipline "Medical Engineering": a textbook for bachelor's degree in specialty 163 -
"Biomedical Engineering", specialization "Medical Engineering" / KPI. Igor Sikorsky; structure. M.F.
Bogomolov, V.V. Shlykov, M.M. Sychyk — Kyiv: KPI Igor Sikorsky, 2023. — 93 p. [laTa 3aTBepAKEHHA:
2023-06-02 Homep npotokony: 8 MpuMipHUK HagaHO A0 6ibnioTekn y: - enekTPOoHHIN dopmi:
https://ela.kpi.ua/handle/123456789/57372

5. Bogomolov M.F. Development and operation of physiotherapeutic medical devices: lecture
notes for the study of the discipline " Development and operation of physiotherapeutic medical
devices " [Electronic resource]: a textbook for bachelor's degree in specialty 163 - "Biomedical
Engineering", specialization "Medical Engineering" / KPI. Igor Sikorsky; structure. M.F. Bogomolov,
V.V. Shlykov, M.M. Sychyk — Kyiv: KPI Igor Sikorsky, 2023. — 60 p. [laTta 3aTBeparkeHHs: 2023-06-02
Homep npotokony: 8 T[pumipHUMK HagaHo [0 6ibnioTekn y: - enekTpoHHIN  dopmi:
ttps://ela.kpi.ua/handle/123456789/57376

6. Therapeutic medical equipment: lecture notes for the study of the discipline "Medical
Engineering " [Electronic resource]: a textbook for bachelor's degree in specialty 163 - "Biomedical
Engineering", specialization "Medical Engineering" / KPI. Igor Sikorsky; structure. MF Bogomolov,
VV Shlykov, MM Sychyk — Kyiv: KPI Igor Sikorsky, 2023. — 91 c. [aTta 3aTBeparkeHHsA: 2023-06-02
Homep npotokony: 8 [MpumipHMK HapgaHO p[o 6ibnioTeKM y eneKTpoHHi ¢opmi:
https://ela.kpi.ua/handle/123456789/57377
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8. ENeKkTpoHHi meToanm i 3acobu bGiomeauMyHMx BUMIptOBaHb. HaBYanbHUI  NOCIBHUK
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JNbeiB: Mira-Mpec, 2003. - 595 c.
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pdf/biot 2008 1 1 7.pdf

12. Naresh V., Lee N. A Review on Biosensors and Recent Development of Nanostructured
Materials-Enabled Biosensors. Sensors. 2021. T. 21, Ne 4. C. 1109. URL:
https://doi.org/10.3390/s21041109 (aaTa 38epHeHHsA: 12.03.2025).

13. Sensinger J. W., Dosen S. A Review of Sensory Feedback in Upper-Limb Prostheses From the
Perspective of Human Motor Control. Frontiers in Neuroscience. 2020. T. 14. URL:
https://doi.org/10.3389/fnins.2020.00345 (gata 3BepHeHHA: 15.03.2025).

14. A Review of Biosensors and Their Applications. ASME Open Journal of Engineering. 2023. T. 2.
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IHpopmauiiHi pecypcu
1. Maamgopma ducmaHyiliHozo HasuyaHHA "Cikopcokul". — Pexcum docmyny:
https://do.ipo.kpi.ua/course/view.php ?id=2283
2. ®opym 3 Komn’tomepHoi 06pobKu 306paxceHs. — Pexcum docmyny:
https://forums.ni.com/t5/Machine-Vision/bd-p/200.
3. Knyb kopucmysauie LabVIEW. — Pexcum docmyny: http://www.labviewportal.org.

HaB4YanbHUW KOHTEHT

5. MeToguKa onaHyBaHHA HaBYa/IbHOI AUCUUNAIHU (OCBITHBOrO KOMNOHEHTA) «bioghomoHika
ma HaHoesneKMpOHiIKa»

OcCHOBHI 3aBAaHHA

Ne 3/n Tema rporpami Ko - :
pe3y/abTaTh HaBYaHHA HTPO/IHA TepmiH
3axig, BMKOHaHHA
Po3ain 1. OcHoBM 6i0pOTOHIKMK
1 [Bctyn. OcobamsocrTi

€/1eKTPOHHMX NPOLLECIB B

MOSIEKYNAPHUX CUCTEMAX.

doToximivHi npouecu B

bionoriyHMx ob’eKrax. IK, [1IPH 01, 02, 07, 09, 1M TR aeHb

. MpakmuyHa poboma 1
Ocob6MBOCTI CMEKTPaIbHUX 18

XapaKTepucTUK 6ioob’eKTiB.
MpuKknNagHi acnekTn
6iopOTOHIKM.
doToanHamiUHa Tepanisa.

2 |Cxemun popmyBaHHA

CeHCOpIB. CXEMM BKAIOUEHHS IK, [TIPHO0 2,04, 08, 13 MpakmuyHa poboma 2

QKTUBHWUX CEHCOPIB.

Po3gin 2. Ocob6anBoCTi KOHCTPYOBaHHA biomegUUHUX ceHcopiB

CMIHaiB NAaCUBHUX 2 TUXKOEHDb



https://do.ipo.kpi.ua/course/view.php?id=2283

BiodisnyHi curHanm.
IAKTUBHICTb 00’€KTY
BUMIpPIOBAHHA Ta
iHaMBiAyanbHa 0COBMBICT.
Mogaeni Ta KOHCTPYKLUi
GioMmeaNYHUX eNleKTPOoaiB.
O6nacTi 3aCcTOCyBaHHSA
GiomeaNYHUX CEHCOPIB.

IK, [IPH 04, 07, 08, 13,
18

MpakmuyHa poboma 3

3 TUXKAOEHDb

Po3gin 3. OnToeneKTpoHHi Ta BONO

KOHHO-ONTUYHi ceHcopu

Knacuoikauia Bo/JIOKOHHO-
ONTUYHKUX CEHCOPIB.
CyyacHi oNnTOeNeKTPOHHI
ceHcopu. OcobamnBoCTi
Ny/IbCOKCMMETPIi.

IK, MPHO7, 09, 13, 18

MpakmuyHa poboma 4

4 TUKOeHb

Po3pgin 4. CeHcopu Temnepatypum

TepmomeTpun onopy.
[TepmonapHi ceHcopw.
CeHcopu TemnepaTypu Ha
doToedekTi.
[lieneKTpu4yHi ceHcopwm
Temneparypu.

CeHcopu TemnepaTypu Ha
HaniBNPOBIAHMKOBUX

CTPYKTYpax.

IK, [TIPH 01, 02, 08, 13,
18

Mpakmu4Ha poboma 5

5 TMXKOeHb

Po3

Bin 5. MexaHi4Hi Ta aKycTU4YHI ceHcopum

IAKYCTUYHI AOCNIAMEHHA Y
MeanumHi. [’ e3oeneKkTpuYHiI
OAX ta MAX ceHcopwu.

IK, [TIPH 02, 07, 09, 13,
18

MpakmuyHa poboma 6

6 TMXKAOEHDb

PeecTpalia cTaTUUHMX Ta
AMHAMIYHUX MeXaHIYHUX
HanpyXeHb.
[TeH30pe3ncTUBHI
nepeTBoptoBadi,
BUKOPUCTAHHA KPEMHItO
017 BUMIPIOBAHHA

inedopmalii.

IK, [TPH 01, 07, 09, 13,
18

MpakmuyHa poboma 7

7 TXKOEHb

IAkcenepomeTpu. CeHcopu
noToky. CeHcopu NiHiMHOI Ta
KYTOBOI LUBUAKOCTI.
J1aTYMKM TUCKY Ta X
BUKOPWUCTAHHA Y
biomeanumHi. MEMC
TeXHOOrii Ta CeHcopMw.

IK, MIPH 02, 04, 08, 113

lMpakmuyHa poboma 8

8 TMXKaeHb

Po3ain 6. CeHcopu marHiTHoro nons




B3aemopia marHiTHoro nons
i3 TBEPAMM TinOM. Bnaue
MarHiTHMX NOAIB Ha
napameTpu
HaniBNPOBIAHNKOBMX
npunagis. EpekT Xonna.
MarHiTopesucropwu.
B3aemogpia marHiTHoro nosns
3 6i006’ekTamMm.

IK, [IPH 02, 07, 09, 13

MpakmuyHa poboma 9

9 TUXKAeHb

Po3pgin 7. CeHCOpU }KOPCTKOro BUNPOMiHIOBAHHA

10

/leTeKTOPU Ha OCHOBI
ioHi3auii rasis.
HanisnpoBigHWKOBI
neTekTopu.

CUMHTUAALIAHI AeTeKTopw.

IK, MPH 01, 07, 08, 13,
18

lMpakmu4yHa poboma 10

10 TMKAeHb

Po3gin 8. Masosi ceHcopu

11

CopbuinHi ceHcopu. QCM
ceHcopu. CeHcopu
BOJIOrOCTiI.
KanopumeTpuyHi Ta
KaTaniTU4Hi metToam
BM3HAYeHHA ra3oBoro
cKnaay.

ONTWYHI Ta YIbTPA3BYKOBI
MeTOAM BU3HAYEeHHA CKaaay
rasis.

IOHHO-CeNneKTMBHI NONbOBI
TpaH3ncTopun Ta MAH-
Bapikanu.

IK, [1PH 01,07, 09, 13

Mpakmu4yHa poboma 11

11 TmKAaeHb

Po3gin 9. CeHcopu ¢isionoriyHux piguH

12

EnekTpoximiyHi metoam
\NOCNIAXKEHHA PigUH.
AMMNepOMeTPUYHI,
NOTEeHLioOMEeTPUYHI Ta
KOHAYKTOMETPUYHI CEHCOPMU.
CeHcopu rnoKo3un, noTy,
CNbO3HOI PiAVHM Ta
ce4yoBMHMU. bioximiuHi Ta
iMmyHHi ceHcopu. CeHcopu Ha
ocHosi JHK.

IK, [PH 02, 04, 08, 09

lNpakmu4yHa poboma 12

12 TMKaeHb

Po3gin 10. bioceHcopwu i 6iowinu y HaHOENEeKTPOHiLi

13

CKnageHi ceHcopw.
CtpyKkTypa bioceHcopis.
biomeaunyHi HaHOCeHcopMW.
MpuHUMNKN No6yA0BM

Gioyinis. ENeKTPOHHiI
iHTepdencu 3
biomegnYHUMM 06’ eKTamn.

IK, [TPH 02, 07, 09, 18

MpakmuyHa poboma 13

13 TMKaeHb

14.

IModynbHa KOHMponbHA

IK, [PH 02, 04, 08, 09

HanucanHHa MKP

14-1 T AEHb




poboma

15. Pechepam

IK, [IPH 01, 07, 09, 13, 18

BMKOHaHHA Ta OLiHIOBaHHA

15-1 TMXKAeHb

IHpopmayia (3a po3dinamu, memamu) nNpo 6ci HABYAAbHI 3aHAMMA (NeKuii, NPAKMUYHI, CeMiHapCbKi,
nabopamopHi) «bioghomoHika ma HaHoeneKMpPOHiIKa»

KinbKicTb roamH

y TOMY Yncni

Nle MpakTtn Kom
KLLi YHi n’to
Hassu po3ginis i Tem Bcb I (cervm.4 Tep /1a6 C
oro apCbKi) ,-::,Ia <T)(r))s p
KTW Hi ¢
Kym
n
1 2 3 4 5 6 7
Po3gin 1. biopoToHika. CTpyKTypa. OcobamnBocCTi B3aEmogii BANPOMiHIOBaHHA 1a3epHUX
npucTpois 3 6iopeyoBuHolo.
Tema 1.1. OcobamBOCTi Na3zepHUX METOAIB
BiomeanNUHUX AOCAIAMKEHD. 10 4 6
Tema 1.2. OcobnmBocTi GOTOXIMIYHNX
peakuiit Ta xeMiftoMiHicueHLUiA . NoN0XKeHHA 9 2 2 5
ANCUUNAIHN B CUCTEMI NiArOTOBKMN.
Tema 1.3. . doTogmHamiyHUI edeKT
eHAoreHHoro ceHcubinisatopa. Bsaemogin 10 2 2 6
Nla3epHOro BMMNPOMIiHIOBaHHA 3 6ioo6’ekTamu.
Tema 1.4.J71a3epHi i oNnTMYHI meToaM B 13 6 4 3
nabopaTopHil AjarHocTumu,.
Pasom 3a po3ginom 1 42 14 8 20
Po3gin 2. TeopeTUyHi OCHOBU ONTOE/IEKTPOHHUX AKepes BUNPOMiHIOBAHHA, BO/IOKOHHO-
ONTUYHMX TPAKTIB, NPUCTPOIB i cucTem.
Tema 2.1 OCHOBHI XapaKTepPUCTUKM NA3EPHUX
i ONTOENEeKTPOHHUX AxKepen
BUMNPOMIiHIOBAHHA. CXemMWn BUMIpOBaHHA 12 2 4 6
OCHOBHUX XapPaKTEePUCTUK Na3epHUX i
OMTOENEeKTPOHHUX AXKepes BUMPOMIHIOBAHHA.
Tema 2.2. OCHOBHI ONTUYHI Cxemu
BMMIPIOBAHHA XapaKTEPUCTUK BO-nOKOHHO- 11 1 4 6
OMNTUMYHUX NepesaBaibHUX TPAKTIB
b6iomeanyHoi TeneiHpopmau,ii.
Tema 2.3. OnTOoeNneKkTpoHHa cxema
MeAUNYHOro iHTepdEepPOMETPUYHOTO 4,5 1 2 1,5
Jla3epHoro aHanisatopa 6ioo6’eKTiB.
Tema 2.4. CyyacHi ONTUKO-eNEKTPOHHI
AiarHOCTUYHI MeanYHiI BUMIpHOBabHI
NPUCTPOI, iHTEpdEpomeTpH, 18 2 2 14

CneKkTpopoTOMETPM Ta BOJIOKOHHO-OMNTUYHI
JaBaui.




KinbKicTb rognH

y TOMY Yncni

Ne Mpaktn Kom
KLLi YHi n’to
Hassu po3ginis i Tem Bcb I ;ce:v\n.-; TEP /1a6 C
oro PCbKi Hi opa p
npa TOp
. C
KTH Hi
Kym
n
Tema 2.5. OnToenekTpoHHa cxema
MeANYHOTO iHTeppepoMeTPUYHOTO 8,5 2 2 4,5
aHanisaTopa 6i006’€eKTiB.
Tema 2.6. Abcopbu,iiHi nazepHi meToam
. ., 6 2 2 2
JocnigxeHHa 6ioo6’eKTiB.
Tema 2.7 HedenomeTpryHi oNnToeNeKTPOHHI
aHanizaTopu 6ioob’eKTiB. 12 5 5 9
baratonapameTpuyHa nasepHa Ta
ONTOENEeKTPOHHA LUTOMETpIA.
Pasom 3a po3ginom 2 73 12 18 43
ModynbHa KoHmMponbHa poboma 6 2 4
Beboro roanH 150 | 16 30 | 104

PexomeHOayii Wjo00 30CB0EHHA HABYAALHUX 3aHAMb (y (hopMi Oemasni308aHO020 ONUCY KOHHO20
3aHAMMSA ma 3anaaHo8aHoi pobomu):

NeKuiiiHi 3aHATTA

MNepenik AMOaKTMUHMX 3acobiB Ha nekuii: KoHCNeKT fekuiil, NpoeKuiiHe MynbTUMEAiNHe
obnagHaHHA; npeseHTauis Power Point.

Neo
3/n

HasBa Temu nekKu,ii Ta nepenik OCHOBHUX NUTaHb
(nepenik ouoakmuuHux 3acobie, 3a80aHHA Ha CPC 3 nocunaHHAM Ha aimepamypy)

Kinbk.
roauH

1

biodpoToHiKa. CTpyKTypa. OcobamnBocTi B3aEmoaii BUNPOMiHIOBaHHA
ONTOENEeKTPOHHUX NPUCTPOIB 3 6iopeuoBMHOIO. OCO61MBOCTI ONTOENEKTPOHHUX
meTtopaiB 6iomeauuHux gocnigkeHb. OCHOBHI NepeBary 3aCToCcyBaHHA
ONTOENEeKTPOHHUX MEeTOAiB | NpUNaaiB AnA AiarHOCTYBaHHA 3aXBOPOBAHb
noanHun.. OCHOBHa MeTa 3aCTOCYBaHHA CUCTEM AiarHOCTUYHMX ONTOENEKTPOHHUX
npuUCcTpoiB Ta biomeanyHoi anapatypu. TexHiYHi 3acobun, napameTpu i
XapaKTEPUCTUKN CUCTEM aBTOMATUYHOIO NPOEKTYBaHHA BiomeanUHOT anapaTypu.
OCHOBHI NPUHUMMN CTBOPEHHA CUCTEM aBTOMATUUYHOIO MPOEKTYBAHHSA
b6iomeanyHoi anapatypu.

Mepenik AnAAKTUYHKUX 3ac06iB: KOHCNEKT NeKLin; NpoeKLUinHe MynbTUMeinHe
obnagHaHHA; npeseHTauis Power Point.

3aBaaHHA Ha CPC:

1. NoBTOPUTU MaTepian nekLuii, NigrotTyBaTMcb A0 NPAKTUYHOIO 3aHATTA NO AaHMM
po3Aifiam, onpaLoBaHHA NiTepatypHux axkepen|[3,C.34-78;5,C.26-52;7,C.47-59].

4

OcobausocTi poToXiMmiuHUX peaKuin Ta xemintomiHicueHuis . MonoXeHHsA
AUCUUNIHKU B cucTeMmi niarotoBku. PotoguHamiuHuii epeKt eHaAoreHHOro
ceHcubinizaTopa. MpuHUMN GOTO AMHAMIYHOTO BNANBY Ta CTUMYAALLT pOPMEHNX
e/leMeHTIB KpoBi NtoANHU. NPUHLUMNM KOMMNJIEKTHOCTI, PO3BUTKY, CYMICHOCTI,
CTaHAapTM3aLIi Ta IHBEHTAapM3aLii, BKAOYEHHA | HAKONUYEHHA 4OoCcBiay.
MaTemaTtnyHe GopmytOBaAHHA 334a4i NPOeKTyBaHHA BiomeanyHOT anapaTypu,




BMbip YMCeNnbHUX METOAiB PillEHHA, PO3POOKY aArOPUTMY NPOEKTYBAHHS,
MaTeMaTMUYHUX Moaenen i meToais.

MNepenik AMAAKTUYHKUX 3ac06iB: KOHCMEKT NeKLUili; NpoeKLUiiHe MyabTUMediliHe
obnagHaHHA; npeseHTauis Power Point.

3aBaaHHA Ha CPC:

1. MoBTOPUTM MaTepian NekLii, NiAroTyBaTUCb A0 NPAKTUYHOIO 3aHATTA NO AAHUM
posginam, onpaltoBaHHA NiTepatypHux axkepen[2, C.19-25; 3, C. 41-53; 4,C. 10-
17.].

OCHOBHi XapaKTEPUCTUKUN ONTOENIEKTPOHHUX AXKepen BUNPOMiHIOBaHHA. Cxemum
BUMipIOBaHHA OCHOBHMUX XapaKTePUCTUK NIa3epHUX AxKepes BUNPOMIHIOBAHHA.
byaoBa i npuHLMN Aii renin-HeoHOBMX, APrOHOBMUX Ta MOIEKYNAPHUX 1A3epiB.
ENeKTPUYHI Ta ONTUYHI XapaKTePUCTMKM HaNiBNPOBIAHWUKOBUX IA3EPHUX Ai0A4iB.
®i31MyHi ocHOBM HOpPMYBaHHSA IHBEPCIMHOIO CTaHY aKTMBHOI PEYOBUHM A4NA
ra3oBoro cepefoBuLLa i HaMiBNPOBIAHWUKOBOro Kpuctany. CTpyKTypHI cxemu
CYYaCHUX aTOMapPHMUX, iIOHHUX Ta MONEKYNAPHUX Na3epiB. EHepreTuyHi giarpamu
AKTUBHOrO ra3oBOro cepenoBMLLA | HAaNIBNPOBIAHWKIB. EHepreTnyHa cxema
BMPOAKEHOro HaniBnpoBiagHMKa. [any3i 3acTocyBaHHA, ONTUYHI CXeMW KBAHTOBUX
NPUAALIB y Cy4acHUX ONTUYHO-eNEeKTPOHHUX BUMIPIOBA/IbHUX CUCTEMAX.
MaTeMaTnyHi piBHAHHA ONKUCY iIHBEPCIMHOrO CTaHy aKTUBHOI PEYOBUHU, MOAEND i
PO3paxyHOK ONTUYHUX CXEM CYHACHUX ONTOENEKTPOHHUX MPUCTPOIB.

Mepenik AMAAKTUYHUX 3ac06iB: KOHCNEKT NeKLin; NpoeKLUinHe MynbTUMEeiNHe
obnagHaHHA; npeseHTauis Power Point.

3aBaaHHA Ha CPC:

1. MoBTOPUTM MaTepian NekKLii, NiAroTyBaTUCb A0 NPAKTUYHOIO 3aHATTA NO AAHUM
po3Aifiam, onpaltoBaHHA fiTepatypHux arkepen[4,C.34-58;7,C.26-47;9,C.38-51.].

OCHOBHi ONTUYHi CXEMU BUMIPIOBAHHA XapPaKTPUCTUK BOJIOKOHHO-ONTUYHUX
nepepaBanbHUX TPaAKTIB BiomeauuHoi TeneiHpopmauii. OCHOBHI XapaKTEPUCTUKK
BOJIOKOHHMX CBiTN0BOAIB. CNoCcobn BUMIpOBaHHS YACA0BOI anepTypu CBITNI0BOAIB.
[wncnepcia ceiTh0BOAiIB, OCHOBHI TUMK Ta CXEMM BUMIPIHOBAHHA. MexaHi3mun
3aracaHHsA BUMNPOMIHIOBAHHA Y CBITI0BOAAX, METOAM i CyvacCHi npuiaau
BMMIpPIOBAHHSA BTPAT Y ONTUYHUX TpaKTax.. Po36ipHi i Hepo36ipHi 3’eaHyBaui
BOJIOKOHHMX CBIT10BOAIB. MeToAM KOHTPO/IIO Ta BUMIPIOBAHHA MapameTpis
NOLMPEHHA BUMPOMIHIOBAHHA B ONTUYHMUX Kabenax npu NpoeKTyBaHHI Cy4acHMX
TENEeKOMYHIKaLMHUX CUCTEM.

Mepenik AnAAKTUUHKUX 3ac06iB: KOHCNEKT NeKLUili; NnpoeKLiiHe MynbTUMeiliHe
obnagHaHHA; npeseHTauis Power Point.

3aBpaHHA Ha CPC:

1. MoBTOPUTM MaTepian NeKuii, NiaroTyBaTUCb 40 NMPAKTUYHOIO 3aHATTA NO AAHUM

po3ainam, onpauoBaHHA niTepaTypHux axkepen| 4, C. 28-43; 6, C.37-51; 9, C.48-
62.].

OnToenekTpoHHa cxema MmeAUYHOro iHTeppepomMmeTpUUYHOro fasepHoro
aHanisaropa 6i006’eKTiB. PO3paxyHOK TEXHIYHMX XapPaKTEPUCTUK AKepena
BUMPOMIiHIOBAHHA BOJIOKOHHO-OMTUYHUX MeANYHUX cucTeM. MiHiMmanbHO
O0MYyCTMMa NOTYXHICTb BUNPOMIHIOBAHHA Ha BxoAi ¢doTonpuiimava. LLBnakictb
nepeAaBaHHA KOPUCHOI iHpopMaLii. BTpaTy NOTY»KHOCTIi BUNPOMIHIOBAHHA Yepes
YNaKyBaHHA BOJIOKOHHUX CBIT/I0BOAIB. PO3paxyHOK OCHOBHMX BTPAT NOTYKHOCTI
BMMNPOMIHIOBAHHA Y BOJIOKOHHO-OMTUYHMX TPAKTax.

Mepenik anAAKTUYHKUX 3ac06iB: KOHCNEKT NeKuin; NpoeKuinHe MyabTUmeadiiHe
obnagHaHHA; npeseHTauis Power Point.




3aBaaHHA Ha CPC:

1. NoBTOPUTU MaTepian nekLuii, NigrotTyBaTMcb 40 NPAKTUYHOIO 3aHATTA NO AaHMM
po3aifiam, onpautoBaHHA NiTepatypHux axxepen[2, C.25-38; 7, C.46-53; 9, C.67-
81.].

CyyacHi ONTUKO-eNeKTPOHHI AiarHOCTUUYHI MeauYHi BUMIPIOBaJIbHI NPUCTPOI,
iHTepdpepomeTtpum, cnekTpoPoTomeTpu Ta BOIOKOHHO-ONTUYHI
AaBavi.0cob11MBOCTi 06’EKTHO-OPIEHTOBAHMX METOAIB NPOEKTYBAHHA BiomeANYHOI
anapatypu. BonokoHHO-0NTMYHI NnepeTBoptoBadi 3 paszoBoto moaynsuieto. OCHOBHiI
Cy4acHi onTMYHi cxemu iHTepdepomeTpis Maxa-LeHaepa i MalikenbcoHa. J1azepHi
BOJIOKOHHO-ONTUYHI A0ONNEPOBCbKI BUMIpOBaYi WBMAKOCTI AMdepeHLiMHOrO i
reTepogMHHOro TMNiB. BONOKOHHO-ONTMYHI FipoCcKonW. BONIOKOHHO-ONTUYHI
nepeTBoOpOBaYdi 414 BUMIPOBAHHA MAarHiTHUX Ta €NeKTPUYHUX NOIB,
TemnepaTtypw, BibpaLiiHMX HaBaHTaXKeHb, MikponepemilleHb 06’ eKTiB,
MIKpOCTpyMiB BionoriyHMX curHanis.

MNepenik AnAAKTUYHKUX 3ac06iB: KOHCNEKT NeKLUiii; npoekKLitHe MynbTUMeiliHe
obnagHaHHA; npeseHTauisa Power Point.

3aBaaHHA Ha CPC:

1. NoBTOPUTK MaTepian nekuii, NigroTyBaTUCb A0 NPAKTUYHOIO 3aHATTA MO AAHUM
po3ginam, onpaloBaHHA niTepatypHux axxepen[2, C.15-28;8,C.25-47;10,C.44-57.].

OnToeneKkTpoHHa cXxema MegUYHOro iHTepdepoMeTpUUYHOro aHani3aTopa
6i006’€ekTiB OCO6/IMBOCTIi KOHCTPYKTUBHOI iEpapxii biomeanyHoT anapatypm,
KOHCTPYKLLT ApYyroro piBHs CKIagHOCTI, 6/104HI KapKacK. MNaaHapHi oNTUYHI
XBUNbOBOAU. MeToAM Y3roAKeHHA ONTUYHUX IHTEerpasibHMX CXem 3 BOJIOKOHHUMU
CBITN0BOAAMM Ta AXKepenamuy BUNPOMIHIOBAHHA. AKTUBHI NPUCTPOI iHTerpanbHoi
ONTUKN. EnekTpoonTUYHi moaynatopu i aepnektopun. HanisnpoBigHUKOBI
doToaeTekTopyn. ONTOENEKTPOHHI iHTErpasibHi CXemMW. IHTErPaNbHO-ONTUYHI
NPUCTPOI ANA CUCTEM NepeaaBaHHsA | 06pobnsHHA iHbopmallii. IHTerpanbHO-
OMNTWUYHI reHepaTopn, MOMHOXKYBaUi, NepeMmKadi, 3millyBadi, Kopenatopu
CUrHaniB. Bnamne 30BHIWHIX AecTabiniaytoumx mexaHiyHUX i KNiMaTUYHUX YUHHUKIB.
XapaKTepucTUK cuctem BibpoyaapomiLHOCTI | TemnepaTypHoi cTabinisauii poboTn
6iomeanyHoi anapatypm.
Mepenik AMAAKTUUHKUX 3ac06iB: KOHCNEKT NeKLUili; NnpoeKLiiHe MynbTUMeiliHe
obnagHaHHA; npeseHTauisa Power Point.
3aBaaHHA Ha CPC:

1. MoBTOPUTM MaTepian NekKuii, NiAroTyBaTMCb A0 MNPAKTUYHOrO 3aHATTA MO

OaHMM  po3Ainam, onpautoBaHHA  AniTepaTypHux  axepen[4,C.23-34;6,C.33-
49;8,C.87-101].

A6copbuiitHi nasepHi meToaun aocnigeHHA 6i006’eKTiB.

BO/IOKOHHO-OMTUYHI BUMIpIOBaYi iIHAMKATPMUCK PO3CIAHOIO BUMPOMIHIOBAHHA Npun
B3AEMOJ|ii Na3epHOro NpomiHHA 3 bionorivHMMKM 06’ekTamu. OCHOBHI ONTUYHI CXeMM
BOJIOKOHHO-ONTUYHUX BUMIPIOBAYiB 3 BUKOPUCTAHHAM Cy4aCHUX BOJIOKOHHO-OMTUYH
0AHOMOAOBMX TPAKTIB 3i 36epeeHHAM nonapu3alii 1a3epHOro BUNPOMIHIOBAHHSA.
Mepenik AMAAKTUUHUX 3ac06iB: KOHCMEKT NEKLUii; NpoeKuiiHe mynbTumeaiiHe
obnagHaHHA; npeseHTauis Power Point.

3aBpaHHA Ha CPC:

1. MoBTOPUTM MaTepian NekLii, NiAroTyBaTUCb A0 NPAKTUYHOIO 3aHATTA NO AAHUM
po3ginam, onpautoBaHHA nitepatypHux axxepen[10,C.63-84;11,C.53-69;12,C.67-
19.].

HedenomeTtpuuHi ontToenekTpoHHi aHanizatopu 6ioo6’eKkTiB.
baraTonapameTpuyHa 1a3epHa Ta ONTOE/NIEKTPOHHA LUTOMeTpiA. BONOKOHHO-




ONTUYHI NepeTBOPIOBAYI AN BUMIPOBAHHA KOMBIHALiIOHHOroO Na3epHOro

BUNPOMIiHIOBaHHA. OCHOBHI XapaKTepPUCTUKN BOTOKOHHO-ONTUYHUX MOAYNIB i

CUCTEM ANA CYYACHUX BUMIPIOBAYiB B MeMYHUX AiarHOCTUYHUNX

cnctemax.0cobamMBOCTi NPOEKTYBAHHA KOHCTPYKLiN Npunagis biomegmyHoro

NPU3HaYeHHA i NiaroToBKa HeobXiAHOT TEXHO/IOTIYHOT AOKYMeHTaLi Ann

BMPOBAaAKEHHA Y BUPOOHMLTBO 33 AOMNOMOrOH CUCTEMU NPOEKTyBaHHA Solid

Works Simulation.

MNepenik AMAAKTUYHUX 3ac06iB: KOHCMEKT NeKLUili; NpoeKLUiiHe MyabTUMediliHe

obnagHaHHA; npeseHTauis Power Point.

3aBpaHHA Ha CPC:

1. MoBTOPUTM MaTepian NekKLii, NiAroTyBaTUCb A0 NPAKTUYHOIO 3aHATTA NO AAHUM

po3ginam, onpautoBaHHA niTepatypHux axxepen[10,C.73-94;11,C.63-89;12,C.97-

105.].

Bcboro 16
MpaKTUYHi 3aHATTA

OCHOBHi 3aBAaHHA LMKAY NPAKTUYHUX 3aHATb: 3aKPiNJeHHA Ha NPaKTULi OCHOBHMX NOJIOXKEHb
HaBYaNbHOI ANCUMNANIHN «BioghOMOHIKa Ma HAHOENEeKMPOHIKA» NAXOM BUKOHAHHA crewiasibHO
chOpMyNbOBaAHUX 3aBAAHb | PeasibHUX CXEMOTEXHIYHMX BapiaHTIB KOHCTPYHOBAHHA OpPYKOBAHMX
MoAyniB i By3NniB 6iomeanyHOi anapaTypu, AKa peasibHO MPOEKTYETbCA Y MariCTepCbKMx poboTax
CTyaeHTiB. [lpaKTuyHe 3aHATTA BK/AKOYAE MNPOBEAEHHA KOHTPOJIO 3HaHb, BMiHb Ta HaBMUYOK,
pO3B’A3aHHA peanbHUX 33aZay NPOEKTyBaHHA bGiomeAWYHOI anapaTypu 3 iXx O6GroBOpeHHAM,
BUPILLEHHA KOHTPOJIbHMX 3aBAaHb, iX MepeBipKa Ta OLiHIOBAaHHA.

OUiHKM, oaeprKaHi CTyAeHTOM 33 OKpemi MPaKTUYHI 3aHATTA BHOCATbCA A0 KYPHaNy 3aHATb
HaBYaNbHOI TPYNM Ta BPAXOBYKTbCA MPWU BU3HAYEHHI MiACYMKOBOI OLiHKW (perTUHry) 3 aAaHoi
HaBYaNbHOI AUCLUNAIHN.

Ne Ha3Ba Temu 3aHATTA Kinbk.

3/n rogmH

1 B3aemogpia naszepHOro BMMNPOMIHIOBAHHA 3 CepeaHiMM Ta BEAUKUMU YACTUHKAMM 4
KPOBI.

2 Ocob61MBOCTI PO3CiAHHA Na3ePHOro BUNPOMIHIOBaHHSA Bif, OPMEHHUX €/IEMEHTIB 4
KPOBI.

3 Komn‘toTepHe moaentoBaHHSA NPOLECiB B3aEMO/ii 1a3epHOro BUNPOMIHIOBAHHS 3 4
GOPMEHHMMM eleMeHTaMM KPOBI.

4 Komn‘toTepHi meToam 06p0bKKM CNEKN-CTPYKTYPU Na3epHOro BUNPOMIHIOBAHHSA, 2
po3cifsHHOro Mikpobioob'ekTamu.

5 BM3Ha4yeHHA NnapameTpis PiAMHHOrO cepesoBMLLA KPOBI 32 4ONOMOroH 4
iHOANMKATPUCK PO3CIAHHA 1a3€PHOro BUMPOMIHIOBAHHA.

6 EHepreTnyHi Ta $pa3oBi XapaKTepPUCTUKM Na3epPHOro BUNPOMIHIOBaHHS, pO3CiSHOIo 4
chepnyHUMUM MikpobioYacTUHKaMM.

7 MpocTopoBa Ta YacoBa KOrepPeHTHICTb JIa3ePHUX AXKepe BUNPOMiHIOBaAHHA. Cxemu 4
eKCnepMMeHTaNbHUX AOCNIAMKEHD.

8 OcobnumBocTi iHTepdepeHLii Ta AndpaKLjii N1a3epHOro BUNPOMiHIOBaHHS. 2
CyyacHi meToam Ta NPUCTPOi 06p0bKM BiomeanyHOIT AiarHoCTUUYHOI iHbopMalLlii.

9 MKP 2

Bcboro 30

Maamgopma ducmaHyiliHo2o0 HABYAHHA:
[lna 6inbw egpekmusHOi KOMyHIKaUii 3 mMemoro PO3yMIHHA CMpPYKMypu HAs84YasbHOI OucyunsaiHu
«bioghomoHiKa ma HaHoesneKMPOHIKA» | 3ACB0EHHA Mamepiasay 8UKOPUCMOBYEMbLCA €NeKMpPOHHA



nowma, mesne2pam-KaHas, naamegpopma oucmaHyitiHo2o Hag4yaHHA "CiKopcbKuli" Ha ocHosi cucmemu
Moodle KII-Teaekom ma cepsic 0718 nposedeHHs oHAalUH-Hapad Zoom, 3a 00MNOMO20H AKUX:

- nidsuUWYEMbCA 0NepamuBHicMb Crinky8aHHSA 3i cmydeHmamu, 3a6e3neyyemsca 3py4YHUl 360pOMHil
38’A30K;

- CrIPOWYEMbLCA PO3MIiLEeHHA, docmyn ma 06MiH HaB84YaAbHUM Mamepianom;

- OYiHHOMbCA HaBYAbHI 3080QHHA cCMyOdeHMis;

- GHAI3YEMbCA AKMUBHICMb cmydeHmis.

Mnamagpopma «CikopcbKuli» - Kypc «biogpomoHiKa ma HaHoeneKmMpoHika»
https://do.ipo.kpi.ua/course/view.php?id=6321

6. CamocrTiiiHa poboTa cTyaeHTa 3 gucuuniHu «bioghomoHika ma HaHoeneKMPOHIKa»

3annaHoeaHo HacmynHi eudu camocmiliHoi pobomu: nid2omosKka 00 ayOuMOopPHUX 3AHAMb, BUPIWEHHA
30800Hb NMPAKMUYHUX pobim ma oghopmaeHHS 38imis, Nid2omosKka 00 Modys1bHOI KOHMPOAbHOI pobomu,
nideomosKa 0o pegpepamy ma eK3ameHy.

ModynbHa KOoHMpoabHa poboma (MKP) e nomoyHUM KOHMPOAbHUM 3aX000M, KA OXOM/IOE MPAKMUYHI
HABUYKU  30CmMOCOBY8AMU CY4YdCHI iHCMpyMeHmu i mexHonaoeii nowyKky, obpobseHHs ma aHanizy
iHpopmauyii 3 6iohomoHIKU Ma HaHOesneKMpPOHIKU, 00CAiIOHEHHA OOMUYHUX 00 BioMeOUYHOI CeHCoPUKU
MiXCOUCYUNAIHAPHUX HAMpPAMIi8 3 BUKOPUCMAHHAM CYy4YaCHUX IHCMpPYyMeHmis, Kpumu4yHoO aHanizyeamu
pe3ysabmamu 87aCHUX 00CAi0HeHb | pe3ynbmamu iHWuUx 00CAiOHUKIB8 Yy KOHMEeKCMI yCb020 KOMIMAEKCY
CYYACHUX 3HAHb U000 00CNi0xHYy8aHOI npobaemu. BukoHyemoca ma 30aemoca iHOUBIOYAbHO 30 Pi3HUMU
po30inamu Has4asnbHoI duCyUniHU.

Pedhepam € nMomoYyHUM KOHMPOAbHUM 30X000M, AKUU OXOMAKE QHAAIMUYHI i IPAKMUYHI HOBUYKU
Y BUKOPUCMAHHI OCMAHHIX po3poboK y 2any3i 6ioghomoHIKU ma HAHOEeNeKMPOHIKU, 30CMOCY8AHHSA CXemM
BK/HOYEHHA AKMUBHUX i nacusHuUx bioceHcopie ma ix po3paxyHkie ma mooentosaHHA pobomu bioceHcopa
Y CYy4AcHUX 0ia2HOCMUYHUX KOMIMAEKCAX.

Peghepam suKkoHyemMbCa 32i0HO 3 BUMO2aMU, Y MePMIH, 3a3Ha4veHull BUKaadayem.

Pedpepam — uye HayKoso-mexHiYHUlU OOKyMeHmM, AKUU Micmumb 8u4epriHy Ccucmemamu308aHy
iHghopmayito 3a subpaHoro memoro, nepedbayae 8uKnad mamepiany HA OCHOS8I crieyiasnbHO nidibpaHoi
aimepamypu ma camocmiliHo npogedeH020 00CNIOHEeHHA.

CmyodeHm moxce nucamu pegepam minbKu HA No200xceHy 3 suKkaadayem memy. Temu pegepamis
8UKNAOQY NPOMNOHYE HA 3aHAMMAX.

3azanebHi sumoau 0o pegpepamy:

Yimkicme ma n02iYHa NocnidosHicMb 8UKAAOeHHA mamepiany;

rnepeKoHsausicmo ap2ymeHmauii;

cmucsicmes | MoOYHicMb  OPMYAOBAHbL, AKI BUKAOYAOMb MOMAUBICMb HEO0OHO3HAYHO20
mayma4veHHs;

KOHKpemHicmo 8UKAA0eHHA pe3yabmamie 00CNi0OH eHHH;

0brpyHmosaHicme pekomeHoayili ma npono3uyid.

Y pegpepami nosuHHi 6ymu 8idobpaxceHuUMu:

aKmyanbHicms memamuKu ma 8i0rnosioHicmbe 00 Cy4acHO20 CMAHY HAYKU, MeXHIKU i numaHs
supobHUUMBa;

0b6rpyHmyesaHHA 8UbPAHO20 HarnpassneHHA 00CAidOHeHb, mMemoodie po38’a3Ky 3adauyi ma ix
rMopiBHANbHI OUIHKU;

aHQANI3 Ma y3020/6HEHHA ICHYYUX pe3ysnsmamis;

pPO3p0obKa 302a/16HOI MemoOUKU rposedeHHs 00C/1iOHEHb;

Xapakmep i 3Micm 8UKOHAHUX meopemu4HuUX 00CNiOHeHb ma Po3paxyHKie, Memoou 00Cai0MHEeHb,
06rpyHmyeaHHsA HeobxiOHocmi rnposed0eHHA eKcrnepumMeHmanbHUX O00CAiO#ceHb, npuHyun Oii
pO3pobaeHuUX Mpo2pam, XapakmepucmuKu Yux npo2pam, OUiHKa noxuboK po3paxyHKie, ompumaHi
ekcnepumeHmasnsHi OaHi;

OUIHKa MOBHOMU P038°A3KYy NocmasneHoi 3a0a4i;

OUiHKG 00CMOBIPHOCMI OMPUMAHUX pe3yanbmamis, IX [OPIBHAHHA 3  AHAA02IYHUMU



pe3ysnemamamu;
HAyKos8a ma npakmu4Ha YiHHicme 8UKOHAHOI pobomu.
Cmpykmypa pegpepamy: mumyaovHUl apKyw, 3micm; rnepesnik yMOBHUX NO3HAYeHb, CUMBOI8,
00UHUUb CKOpo4eHb | mepmiHie (3a HeobxioHocmi); ecmyn,; cyme pegpepamy (OCHOBHA YaCMUHQ);
BUCHOBKU; CMUCOK BUKOPUCMAHUX Oxceper (nepesnik nocusnaHs); 000amku (3a HeobxioHocmi).
TumynobHuii apkyw pegpepamy nosuHeH mamu makuili 3micm: Ha3e8a yHigepcumemy; HA38a
¢hakynememy; Ha38a Kageopu,; Ha38a creyiaabHOCMi, Ha38a 0C8iMHbO-NpogecitiHoi npozpamu,
Ha38a HABYasabHOI OUCYUNAiHU; mema pegepamy; npizsuwie ma im’s cmydeHma, Kypc, HOMep
akademivyHoi 2pynu, piK.
3a mumynbHUM apKywem caidye oemansHul NaaH (3micm) pegpepamy, 8 akomy mpeba gudinumu
ecmyn, po30isiu 0OCHOBHO20 3Micmy (0OCHOBHI memu, wo 6ydyme po3enadamucs), ix niopo3dinu (3a
nompeboto), BUCHOBOK, CIUCOK BUKOPUCMAHUX Oxcepes. Y 3micmi npasopyy no3Ha4aromecs
HOMepu CMOPIHOK MOYaMKY KOXHO20 NUMAHHA. KoxeH po30in NoYUHAEMbCA 3 HOBOI CMOPIHKU.
3azaneHuli obcse pepepamy 8 3anexcHocmi 8i0 obpaHoi memu moxce sapitoeamucs 8id 25 0o 40
CMOPIHOK OCHOBHO20 meKcmy (3a y32004eHHAM 3 8uKnada4yem). Obcse pepepamy 8USHAYAEMbLCA
B8MIHHAM cmyOeHma cmucs0 i B00HOYAC 8UYEPNHO MOACHUMU Ma NpPoaHaniaysamu ompumaHy
iHghopmayito 8 3a0aHili suknadayem meou4Hili iHgpopmauiliHili cucmemi.
0Ob6o06’a3ko0ea sumoza: Yimke rocunaHHa Ha Oxcepena iHgopmauii. Bci yugpu, pakmu, OymKu
8YEHUX, yumamu, popMysu MOBUHHI Mamu NMocuaaHHA y euendodi [2, c. 54] (nepwa yugpa o3Hayae
Homep Oxcepena y HasedOeHoOMy 8 KiHUi meop4oi pobomu criucky aimepamypu, a pyaa yugpa —
HoMep CMOpIHKU y ubomy Oxceperi). bamwaHo sukopucmosysamu mabauyi, cxemu, epagiku,
diaepamu mouwjo. Criucok sukopucmaHux oxcepesn (He meHuwe 10 0xcepes) ohopmasemMobca 32i0HO
3 Oitoyumu npasunamu. AKWo iHpopmayis e3ama 3 mepexci IHmepHem, nompibHo, AK | 014
3s8uyaliHoi nimepamypu, 8Kazamu asmopa, Ha3sy cmammi, a nomim Hasecmu adpecy calimy 8
IHmepHem.
Pegpepam ouyiHOEMbCA 3a Kpumepiamu: s02iyHocmi naaHy; nosHomu U 2AubuHU po3Kkpumms
memu; 0ocmosipHOCMi OMpPUMaHUX OaHUX; B8i006PAXCEHHA NPAKMUYHUX Mamepiasnie;
npasunbHoCMi  (hOPMYAOBAHHA  3AKAKOYEHb OMPUMAHUX pe3ysabmamie ma BUCHOBKIS;
oghopmneHHs; 0b6rpyHmMy8aHHsA 8714CHOI OYyMKU cmydeHma 3 4b020 MUMAHHA Y 8U2750i BUCHOBKY.
FparuyHuli mepmiH NoOaHHA pehepamy Ha nepesipKy: 15-16-0 mumoeHb HABYAHHS.
Pegepam He nepesipsaemouca Ha naaziam, asne NosuHHa eiodnoegidamu eumo2am aKademidyHoi
dobpouecHocmi. Y pasi suasneHHA akademivyHoi He 0obpoyecHocmi, poboma aHyneEmMbcA i He
nepesipaemocs.

KoHmponbHi 3a80aHHA 02158 MoOOynbHOT KOHMPOAbHOT pobomu, pegpepamy do0arombscs 60
poboyoi HasyanwvHoi npozpamu (Qoaatku 3,4).

MoniTnKa Ta KOHTPONb
7. MonitTMKa HaByanbHOi AucumnniHM (OCBITHLOro KOMNOHEHTA) «biogpomoHika ma

HaHoeneKMpoHiKa»

3006ysayam moxcyme Hapaxosysamucs 3aoxoyyeanbHi 6anu. Cyma 3aoxo4yysanbHux basnie He
moxce nepesuwysamu 10 6anis.

3aoxouysanbHi banu (He binvwe 10 6anis 3a yci sudu pobim):

° 30 HAyKoso-00C/MiOHUUbKY OianbHicmb (ydacmb Yy  KOHGhepeHUisx, KOHKypcax
cmyOeHmMcbKuUx pobim, nybaikauii);
° yyacme y ¢haxkysnbmemcbKUX oaiMniadax 3 Hag4yasabHoi OUCYUMNAIHU Ma 8CEYKPAiHCbKUX
onimniadax.
BidgidysaHHA 3aHAMb

banu 3a npucymHicme abo 3a 8i0cymHicme Ha AeKUiliHUX ma MpPaKkmu4yHUX 3aHAMMSAX He
sucmasnsaomsca. OOHaK, 3006ysayam peKomeHOYyeMosCA 8i08i0ys8amu 3aHAMMA, OCKiNbKU HA HUX



B8UKNAOAEMbCA Meopemu4yHuUli Mamepian ma po38uUBaAOMbCA MPAKMUYHI HABUYKU, HEObXiOHi 014
rPyHMOoB8HO20 (hopMyB8aHHA 8i0N0BIOHUX KOMIemeHmMHocmed.

Cucmema OYiHHOBAHHSA OPIEHMOBAHA HA OMPUMAHHSA 6anie 30 AKMUBHICMb CMyOeHMad, d MAKOM
BUKOHAHHSA 30800Hb, AKi 30amHi po38UHYMU NPAKMUYHI YMIHHS Ma HABUYKU.

MponywieHi KOHMPOobHI 3aX00U OYiHIOBAHHSA

KoHmponbHi 3ax00u oyiHHB8AHHA, BUKOHAHHA AKUX nepedbavyeHO HA 3aHAMMI, NPO80OAMbCA Y
30840CHO 8U3Ha4YeHUl OeHb, AKUl 020/10WYEMbCA 3006y8aYaAM HA MEPUIOMY MUMCHI 0C8IMHbO20
npoyecy. BUKOHOHHA MAKUX KOHMPOsAbHUX 30X00i8 OYiHIOBAHHA 8 iHWUl 0eHb 00380/AAEMbLCA 30
sazomux ma / abo hopc-maxcopHux 0b6CcMasuH, AKi MOBUHHI MaMU OOKyMeHmMasnbHe niomeepoxeHHs.

Y pasi s8iocymHocmi 3006ysaya Ha neKyiliHomy 3aHAMMI, AKke nepedba4yae HANUCAHHA KOPOMKUX
mecmosux 3a800Hb, BUKOHOHHA YuUX 3a80aHb 8 iHWUl Yac nepedbayeHo aAuwe 3 No8AXHUX MPUYUH
(¢popc-maxcopHi o6cmasuHu).

losmopHe HanucaHHA MOOY1bHOI KOHMPObHOI pobomu He nepedbayeHe.

3abe3neuyeHHs 06’ekmusHocmi oyiHOBAHHA 3006yeayie

0O6’ekmusHicmb  OUiHIOBAHHA 30006ysayie Ha 8Cix emanax 080/00iHHA OuCUuraiHO0
3a06e3ne4yyemoscsa 4yepe3 HaAcmMynHi mexaHiamu. [lo-nepwe, BUKOPUCMAHHA Mecmosux Gopm
OUiHI0B8AHHA 3HAHbL. [lo-0pyee, OemasbHi pekomeHOauii wodo pelimuH2080i cucmemu OUiHOBAHHSA
pe3ynbmamie Has4yaHHA (po30din 8 cunabycy). [Mo-mpeme, suKopucmaHHA 3006ysavyamu ma
8UK1AOAYAMU B8CiX MOMXUBUX IHCMPYyMeHMi8 KOMyHiKayil, wo 3a6e3nedyyrome 36epexceHHA icmopii
KOMYHIKauili (enekmpoHHa nowma, coyianbHi mepexci, meceHOxrcepu mouwio). lMo-yemsepme, 05
nepeegipsaHHA nucoemosux eudis pobim 3006ysayis y pasi ix He3200U i3 pe3ynbmamamu OYiHHOBAHHSA
MoOXMce 3asayd4amuca [Hwul 6uKnaoday, AKUlU Mae 8i0nosiOHy npogeciliHy KomnemeHyito ma
npusHayeHul Kagedporo Ha nomoyHuli Has4anbHUl piK. Y paszi gidcymHocmi y3200x#ceHoi OymMKuU
B8UKnadayvie wWo0o ouiHKU pobomu 3006yeaya NMUMAHHA BUHOCUMbLCA HA 30CIOGHHA Kagedpu, a
8pe2ynto8aHHA NMUMAHHA 30ilicHIOEMbCA 32i0H0 3 «[lonoxceHHA npo anenauii e KIl im. leopsa
Cikopcbkozo» http://osvita.kpi.ua/node/182 .

Mpoyedypa ockapyceHHA pe3yabmamie KOHMPOsAbHUX 3aX00i6 OYiHIBAHHA

Micna ompumaHHAa KomeHmapie 8i0 8uKknada4a 3 apa2ymeHmauiero w000 oyiHKU, 3006y8ay Mae
npaso 8 iHousidyanbHOMY NMOpPAOKY 3a0amu 8Ci NUMAHHSA, AKi UiKasesnambs CMOCOBHO pe3yanbmamis
KOHMPOsbHUX 30X00i8 OUiHIOBAHHA. AKW0 3006y8aY HE M0200XYHOMbLCA 3 OUYiHKOIO, 8iH MOE MAKOM(
Hasecmu apa2ymeHmu u,000 C80€EI No3uuii ma 3sepHymucsa 00 0eKaHa (hakynememy 0715 No0as16W 020
suUpiWeHHA nuMaHHA (0emanbHo — ous. «[lonoxeHHs npo aneaauii 8 KIl im. lzopa CikopcbKo20»
http://osvita.kpi.ua/node/182).

AkademiyHa dobpoyecHicmb

Y pa3i BUKOPUCMAHHA KOHMEHMY, 3aXUWEeHO20 a8MOPCbKUM [pasoM, pe3ysbmamis
aHanimuyHux docnidxiceHb ma/abo iHwoi iHpopmayii, 3006ysayi maroms 0608°3K080 8KaA3ysaMuU
oxcepeno.

Monimuka ma npuHyunu akademiyHoi 0obpoyecHocmi 8u3HayeHi y po30dini 3 Kodekcy yecmi
HauioHanbHo20 mexHiYHO20 yHisepcumemy YKpaiHu «Kuiscokull nonimexHiyHUll iHcmumym imeHi
lzopa Cikopcokoeo» ( https://kpi.ua/code ). Y pa3i suHukHeHHA nompebu y nepesipyi akademiyHUx
meKcmis, nidecomossieHux 300bysayamu, Ha HAABHICMb MeEKCMosuUX 3ano3u4vyeHb 3006y8ay moxe
38epHymucs 6e3nocepedHbo 00 8uKknada4a abo 8idnosioanbHoi ocobu Kaghedpu 3 TUMAHb rnepesipKu
aKademidYHUX meKcmis.

Hopmu emuyHoi noeediHKu

Hopmu emuyHoi nosediHku 3006ysayie i npauisHuUKie susHayeHi y po30ini 2 Kodekcy yecmi
HayioHanbHo20 mexHiuHo20 yHieepcumemy YKpaiHu «Kuiecbkuli noaimexHiyHUl iHcmumym imeHi
lzops Cikopcokozo» ( https://kpi.ua/code ).


http://osvita.kpi.ua/node/182
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AucmanyiiiHe Hag4aHHA

[Mpoxo0dxceHHA OH-naliH Kypcie nepedba4yeHo y sunadky (opc-mMamcopHUX obcmasuH (30Kpema,
KapaHMUHHUX 3ax00i8) ma 014 iHKM103UBHO20 HABYAHHA 3006y8ayie i3 ocobausumu nompebamu.

IHKAO3UBHE HABYAHHA

Has4yanbHa ducyunniHa po3paxoeaHa HA 8UB4YEHHSA 014 3006yeauyis i3 0cobausuUMU OCBIMHIMU
nompebamu, ase cnid 8paxosysamu eesluKe HABAHMAM(EHHA HA 3oposuli anapam. B 3anexHocmi
8i0 ocobusux nompeb 3006ysayie MoxcUBe BUKOPUCMAHHA OUCMAHUIUHO20 HABYAHHS.

Monimuka sUKOpPUCMAHHA WMYYHO20 iHMeneKkmy.

BukopucmaHHA wmy4HO20 [HMenekmy peanameHmyemosca «[1onimuKow BUKOPUCMAHHA
wmy4yHo2o iHmMenekmy 0a4 aKademiyHoi OisneHocmi 8 Kl im. leopa Cikopcbkoz2o»
(https.//osvita.kpi.ua/node/1225). Yci Has4anbHi 3a80aHHA 3 OucuyunaiHu maroms 6ymu
pe3ysibmamom 8s14aCHOI opuiHanbHOi pobomu 3006ysaya. BUKOPUCMAHHA WMYy4YHO20 iHmesanekmy
0718 asemomamuyHoi eeHepauyii sidnoegideli 6e3 nodanvwo2o ix aHAMizy ma O000nNpPayto8aHHS
3a60poHeHo. 3006ys8ayam He peKoOMeHOYEMbCA MOKAAOAMUCA HO Wmy4YHuUl iHmenekm, K Ha EOUHEe
Oxcepeno iHgpopmauii. Baxcauso nepesipamu ma aHani3ysamu ompumMaHi OaHi 3 HaGyKoesux Oxcepert.
Yci 8unadKu 8UKOPUCMAHHA WMy4YHO20 iHMenekmy 0/ BUKOHAHHA 30800Hb6 MaomMe bymu 4imko
B8KA3AHI Ma 3a00KyMeHMOBaHI. Lle cmocyembcs AK BUKOPUCMAHHA MEKCMOBUX 2eHepamopie, makx U
[HWUX [HCMpymeHmig Wwmy4yHo20 iHmMesaeKkmy. BUKOpUCMAHHA WMYy4YHO20 I[HMeAekmy Mae
gionogidamu npuHyunam axkademiyHoi 0obpoyecHocmi. HeOOMpPUMAHHA Ub020 MOMOHCEHHS
po3210amumemscs AK NOPyWeHHS aKkademMiyHoi emuku.

HedopmanbHa ocsiTta

3a 6arkaHHAM 3400yBaYa, B yMOBaAX, LLLO HE CNPUAIOTb PEFYAAPHOMY BiABiAYBaHHIO 3aHATb, AOMYCKAETbCA
BMBYEHHA OKPEMMX 3MICTOBHMX YACTUH AUCUMMNNIHM B aCUMHXPOHHOMY pPeXMMi, 30Kpema uepes
ONaHyBaHHA AMCTaHLUIMHUX KypciB Ta iHWKUX dopm HedOopManbHOro HaBYaHHA. [NA BpaxyBaHHA B
PEeNTUHIOBIM CUCTEMI OLiHIOBAHHA 6aniB 3a TaKi KYpCcWU, BOHM MaloTb 3MICTOBHO BifnoBiAaTV NeBHUM
Temam cunabycy, a ix NPOXOAKEHHA y3rogyKeHe 3 BMKNAZAYeM AucumnaiHv. Ha nigtBepaskeHHs
NPOXoAXKeHHA HedbOPMabHOro HaBYaHHS CTYAEHT Ma€ HaZaTW BiANOBIAHUIN AOKYMeEHT (cepTudikaT) i3
33a3HAYEHHAM Ha3BW KypcCiB Ta iX obcAry B roauHax. BusHaHHA pe3ynbTaTtiB HedopMasibHOI OCBITH
BiflOYyBAETbCA Yy MOPAAKY BM3HayeHomy Yy BignosigHomy [MonoskeHHi KMl im. Iropsa CikopcbKoro:
https://osvita.kpi.ua/node/179.

30Kpema, PEKOMEH/IYETbCA HaBYaHHA Ha OHNANH Kypci «biogpomoHika ma HaHoeneKmpoHika» .Kypc
pPO3MilLLEHO Ha OCBITHIM oHNanH-nnatdopmi «Moodle» 3a nocunanHam: lMaamgopma «CikopcbKuli» -
Kypc «biogpomoHika ma HaHoeneKMPOHiKa»

https://do.ipo.kpi.ua/course/view.php?id=6321.

8. Buau KOHTPOAKO Ta PEATUHIOBa CUCTEeMA OUHIOBaHHA pe3ynbTaTiB HaBuyaHHA (PCO)
aucumnninu «bioghomoHiKa ma HaHoesneKMpPOHIKa»

PeTUHr cTyaeHTa 3 AucumnniHn «biopOTOHIKA Ta HaHOENeKTPOHiKa» CKAagaeTbcs 3 6anis, WO
OTPUMYIOTbCA 3a: A0MNOBIAi, BiANOBiAi, BUPilLEeHHA 3aBAaHb Ta AONOBHEHHA BiANOBIAEN iHLWIMX CTYAEHTIB
Yy NpoLeci ANCKYCii Ha NPAKTUYHMX 3aHATTAX.

KaneHpapHui py6ixKHUIA KOHTPONb
MpomixKHa aTecTalis CTyAeHTiB (gani — aTecTauisn) € KaneHAapPHUM PYBidKHUM KOHTponem. MeToto
npoBeAeHHA aTecTalii € NigBULEHHA AKOCTI HABYaHHA CTYAEHTIB Ta MOHITOPUHI BUKOHAHHA


https://osvita.kpi.ua/node/179
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rpadika oCcBITHbOro Npouecy CTyaeHTaMMu.

Kpurepiit [epma JNpyra
arecTaris aTecTals

Tepmin atecrariii 8-ui TIKIEHb 14-uii THKIEHD

[MoTouHuii peATUHT 2 15 6axniB 2 40 6axniB
Ymosu
OTPUMaHHS BI/IK.OHaHHﬂ npakTuuHux| [Ipaktuuna podora + +
arecrauii pobiT

Bukonanns monynbpHOi | MoayibHa - +

KOHTPOJIBHOT po00TH KOHTPOJIbHA

pobora
Buxonanus Pedepar - +
pedepary

Po3paxyHoOK Barosux 6anis

PCO 3 HaBYa/NbHOI ANCUUNAIHN CKNAJAETLCA 3 CyMUM BaniB 32 KOHTPO/IbHI 3aX04M NPOTATOM CeMeCTpy
RD =100.

RD cKknapgaetbca 3 6ani., AKi CTyAEHT OTPMMYE 3@ HACTYMHi BUAW PODIT:

BiANOBIAj Ha NPAKTUUYHMX 3aHATTAX; PedepaT, MKP.

1. Po3paxyHOK Barosux 6anis
PCO 3 HaBYaNbHOI ANCUMNAIHN CKNAAAETLCA 3 CyMM DBaniB CTyAeHTa 3a YCi BUKOHaHi KOHTPOJ/IbHI 3axoau
npotarom cemectpy (RD).

RD = rped.+ rmkp + rnp = 20 + 20+10 = 50 6anis.

1. MoaynbHa KOHTPO/IbHA poboTa € NMOTOYHMM  KOHTPONBHMM  33aXO4OM, AKUIN  OXOMJIOE
NPAKTUYHI  HABMYKKU 3aCTOCYBaHHA Qi3UYHUX MPUHLUNIB €NEKTPOHHUX Ta CEHCOPHUX CUCTEM Y
npoTe3yBaHHi.

Barosuit 6an — 20.

KpuTtepii ouiHOBaHHA:

° nosHa BignoBiab ( He meHwe 90% noTpibHOI iHPopmaLil) Ha BCi MUTAHHA MOAYNbHOI
KOHTPO/IbHOI pO60TH; CTYAEHT BiZIbHO OPIEHTYETLCA B NoZaHOMY MaTepiani — 20 6anis;

° CTYAEHT HaAaB Bignosiai Ha 75% nuTaHb MoAy/NbHOI KOHTPOJIbHOI poboTH; BignNOBIAi Ha BCi
NMUTAHHA KOHTPO/IbHOT NOTPebYyOTb YyTOYHEHb — 156anis;

° CTyAeHT Hafas Bignosiai Ha 60% NMTaHb MOAY/IbHOI KOHTPO/IbHOI PO6OTK; BigNOBIAI NOTPebytoTb
CYTTEBMX YTOYHEHb, HEAOCTATHE BONOAIHHA MaTepianom — 10 6anis;

° BiANoBiAb He BignoBigae BMmoram Ha 10 6anis, CTyAEHT He OPIEHTYETbCS B MaTepiani, BKpal
obmexkeHa Bignosigb — 0 6anis.

2. Pedepat € NOTOYHMM KOHTPONIBHUM 3aXOL0M, IKa OXOMJIOE NPAKTUYHI HABMYKN 3aCTOCOBYBATH
CYYaCHi iIHCTPYMEHTM | TEXHOIOTIT MOLWYKY, MOAENOBAHHA Ta aHaNi3y CXeM BKJ/IHOYEHHA aKTUBHUX
[aTUYMKIB Ta CXeM OTPMMAHHA CUIHAAIB Big NAaCMBHUX AATYUKIB, iIHCTPYMEHTA/IbHUX NiACUNOBAYIB,
CXeM HOPMYBaHHA, inbTpauii, aHanoro-umdpoBOro MNepeTBOPOBAHHA Ta CTAHAAPTHMUX
iHTepdenciB CUrHaniB [AaTuMKiB  eNeKTPOHHWMX Ta CEHCOPHUX CUCTEM, AKi  LUMPOKO
BUKOPUCTOBYHOTLCA Y CY4aCHUX METoZaxX NPoTe3yBaHHS.

Barosuit 6an — 20.
KpuTtepii ouiHlOBaHHA:
enoBHa BiaAnoBiab ( He meHwe 90% noTpibHOT iHpopMaLii) Ha BCi NUTaHHA MOAYNbHOI KOHTPO/IbHOT



po60TH; CTYAEHT BiIbHO OPIEHTYETLCA B NOgaHOMY maTepiani — 20 6anis;

® CTYAEHT HaAaB BiAnoBiAj Ha 75% nuUTaHb MOAYyNbHOI KOHTPO/IbHOI POb6OTK; BiANOBIAI Ha BCi NUTAHHA
KOHTPO/IbHOI NOTPebyoThb yToYHeHb — 156aniB;

@ CTYAEHT Hagas Bignosiai Ha 60% NUTaHb MOAY/NbHOI KOHTPO/IbHOI poboTK; BignoBiai NoTpebytoTb
CYTTEBMX YTOUYHEHb, HEAOCTATHE BONOAIHHA maTepianom — 10 6anis;

eBignoBiab He Bianosigae Bumoram Ha 10 6anis, CTyAEHT He OPIEHTYETbCA B maTepiani, BKpamn
obmerkeHa Bignosigb — 0 banis.

3. MNpaKTnyHi poboTun
Barosui 6an — 10.
KpuTtepii ouiHOBaHHA:

° noBHa Bignosiab ( He meHwwe 90% noTpibHOT iHpopmaL,ii) Ha BCi MMTAHHA NPAKTUYHUX PODIT;
CTYAEHT Bi/IbHO OPIEHTYETLCA B NOAAaHOMY MaTepiani — 10 6anis;

° CTYAEHT Hagas Bianosiai Ha 75% nuTaHb NpPaKTUYHMX pObIT, BiANOBIAI Ha BCi NMUTaHHSA
KOHTPO/IbHOI NOTPebyoTb YyTOYHEHb — 56aniB;

° CTYAEHT Haaas Bignosiai Ha 60% NUTaHb NPaKTUYHUX PObIT; BigNOBIAI NOTpebytoTb CYyTTEBMX
YTOYHEHb, HeOCTaTHE BONOAIHHA MaTepianom — 36anu;

° BiANOBigb He BignoBiaae BMmoram Ha 3 6anun, CTyAEHT He OPIEHTYETbCA B MaTepiani, BKpaW

obmerkeHa Bignosigb — 0 6anis.

4. 3aoxouyBanbHi 6anu (He 6inblwe 10 6anis 3a yci BUAKU PobIT):

° 33 HAYKOBO-AOCNIAHWULUBKY AiANbHICTb (y4acTb Yy KOHEepeHLiAx, KOHKYpcax CTYAEHTCbKUX
pobiT, Nnybnikauii);

° yy4acTb y aKyNAbTETCbKMX OMiMMiagax 3 HaBYa/NbHOI AUCUMMNIHM Ta BCEYKPAIHCbKUX
onimniagax.

2. MNopAaaoK npoBeAeHHA aTecTauidiHOro i 3aN1iKoBOro KOHTPOO

3a pe3ynbTaTaMu HaBYa/bHOI POOOTK 3a Nepuli 8 TUXKHIB «igeanbHUI» CTYAEHT Mae Habpatu 20
6anie. Ha nepwin atectauii (7 TMXKAEHb) CTYAEHT OTPUMYE «3apPaxOBaHOY», AKLLO MOro NOTOYHWIM
penTuHr cknagae 20 i 6inbwe 6aniB. Ha apyrin atectauii (14 TUXKAEHb) CTYAEHT OTPUMYE
«3apaxoBaHOY, AKLIO MOro NoToYHWUM PenTUHr cknagae 40 i binblwe 6anis. HeobxigHo ymoBoto
O0MNYCKY A0 3a/iKy € 3apaxyBaHHA YCiX 3aBAaHb Ha NPaKTUYHMUX, a TaKoK MKP.

Ona cKknagaHHA aTecTtauii 3 HaBYaZIbHOI  AUCUMMNJIHM  KOXEH BWKNa4ay BUKOPUCTOBYE
HaKoMNW4YyBaNbHY BiAOMICTb, B IKY 3aHOCATbCA HapaxoBaHi 6a/n 3a BCi BUAM BUKOHAHUX CTYAEHTOM
ayAMTOPHMUX Ta CaMOCTiIMHWUX 3aBAaHb (NpakTMyHi 3aHATTA, MKP, ekcnpec-KoHTpo/sb TOWwpo).
PeiTnHrosi 6a1m 3aHOCATLCA Y BiAOMOCTI pybixkHOro KoHTposo (1-a, 2-a atecTtalii) Ta 3aikKy.

Y BMNaAKy, AKWO LEeM NOKa3HMK He BignoBigae BUMOram, B aTecTalifHin BiAOMOCTI BUCTaBAAETLCA
«HEe aTecToOBaHMN»,

Cemecmpoesuii KoHmpons: EK3AMEH (ycHa ¢opma)

3. Ek3ameH

Barosuit 6an — 50.

3anik nepepbayae BignoBiab CTyAeHTa Ha ABa NUTaHHA. [MTAaHHA € PiSHMMKU 33 3MiCTOM,
BiAMNOBIAAIOTb TEMATULL IEKLIN, MPAKTUYHUX, CAMOCTIMHOI pO6OTU, MNTaHb 3 CAMOKOHTPOH0. KoXHe
NMUTaAHHSA OLiHIOETLCA B 25 baniB..

KpuTepii ouiHtOBaHHA:

48-50 6aniB - CTYAEHT AEMOHCTPYE rMMBOKe 3HAHHA 3MIiCTy HaBYa/IbHOro maTepiany, 34aTHICTb A0
CUCTEMHOrO M MiXXAMCUMNAIHAPHOrO aHanidy npobaem Kypcy; BiAbHO M KOPEKTHO BMKOPUCTOBYE
HayKOBI MOHATTA Ta TePMiHM, POPMYAIOE NOTiYHIi, apryMeHTOBaHi BUMCHOBKW, BUABAAE BAACHY
06rpYHTOBAHY NO3ML,i10 WOA0 ANCKYCIMHUX NMUTAHD;



43-47 6anu - CTYAeHT AeMOHCTPYE Ay»Ke A006puit piBeHb 3aCBOEHHA HaBYaibHOro maTepiany, 4obpe
OpPIEHTYETHCA B OCHOBHUX TEMAX KYpCyY, 34aTHUI A0 aHaNi3y Ta y3ara/libHEHHSA; MOXANBI NOOANHOKI
HeToYHOCTI y dopmyntoBaHHAX abo NpUKNagax, AKi He BNAMBAOTb CYTTEBO Ha 3arajibHUM piBeHb
Bignosiai;

38-42 6anu - CTYyAEHT AEMOHCTPYE AOCTAaTHbO MOBHE PO3YMIHHA OCHOBHWUX T€M i MUTaHb Kypcy.
Bukopuctosye 6a30By HayKOBY TEPMiIHO/IONitO, O4HAK aHA/i3 € NEPEeBAXKHO ONMUCOBUM; BUCHOBKM
chOpPMYNIbOBAHI, ale He 3aBXAN AOCTAaTHbO aprymMeHTOBaHi;

33-37 6anu - cTyAeHT AeMOHCTPYE 3arajibHe YsB/EHHA NPO HaBYya/bHWIM maTepian, ane Bianosiai
MiCTATb MOMITHI HETOYHOCTi Y BU3SHAYEHHAX, NPUKNagax abo Noriui BUKNaAy; 3aCTOCYBaHHA HAYKOBOI
TepmiHoJIorii € 0bMeXKeHMM, aHaNITUYHA CKNaa0Ba BUpaXkeHa ciabo;

30-32 6anu - CTyAEeHT AEMOHCTPYE pparmeHTapHi 3HaHHA OKPEMMUX TEM KypCy, OPIEHTYETLCA NLLE B
YaCTUHI K/IIOYOBUX MOHATL; BiAMNOBIAi HENOBHI, NTOBEPXOBi, BACHOBKM HEAOCTAaTHbO OOI'PYHTOBAHI;
0-29 6aniB - CTYAEHT He OPIEHTYETbCA Yy K/OYOBMX MOHATTAX i npobnemaTuui Kypcy; Bianosiai
HenoriyHi abo BigCyTHI.

Ymoeu donycky 0o cemecmpo8020 KOHMPOIO:

1. AKTUBHICTb Ha NPAKTUYHUX 3AHATTAX, MO3UTMBHA OLLIHKA Ha A04ATKOBI MUTAHHA.

2. Mo31UTMBHUI pe3ynbTaTt NepLloi atecTalji Ta Apyroi aTecTad;i.

3. BigBigyBaHHA NEKUiMHMX 3aHATb Ta MOBHMIM KOHCMEKT BCiX NIEKLiM 3 40A3aTKOBUMW MUTAHHAMM.

0O60B’A3K0Ba YMOBa A0MYCKY 0 EK3aMEHY Kputepii
1 MOTOYHUIM peNTUHT. BUKOHaHHA pedepary. RD > 10
2 HanuncaHHA moaynbHOI KOHTPOIbHOT poboTH RD>10
3 BUKOHGHHA ma 3axucm npakmu4yHux pobim RD > 10
Bcboro RD =30

Y pa3si BUABNAEHHA aKageMiyHOoT He A0BpoYecHOCTI Mif Yac HaBYaHHA — KOHTPO/IbHUI 3axig He
33apPaxoBYETbCA.

Pe3yanbmamu 020/10WyrOMbCA KOXHOMY CMyOeHmy OKpemo y NpucymHocmi Ha KOHMpPOosAbHOMY
3ax00i abo 8 oucmaHuitiHili popmi (e-nowmoro). Takoxc pikcyromoca 8 cucmemi « EnekmpoHHul
Kamnyc».

Heoboeg’sa3kosi ymosu 0orycky 00 eK3aMeHy:

1. AKmugHicmb HaG NPAKMUYHUX 3GHAMMAX.

2. lMo3umusHuli pe3ynbmam rnepwoi amecmauii ma 0pyzoi amecmauii.
3. BiogidysaHHsA neKkyiliHux 3aHAMe.

Tabnuys nepesedeHHA pelimuHaosux 6asie 00 OUIHOK 30 YHiBepCUMEMCbKOK WKA/OH0:

. . OyiHKa 3a
Kinskicme 6anis .
YHigepcumemcbKOH WKA0H0
100-95 BiomiHHO
94-85 Lyxrce dobpe
84-75 Llobpe
74-65 3a008inbHO
64-60 LocmamHbeo
MeHwe 60 HezadosinbHo
He sukoHaHi ymoeu donycky He donyuweHo




Ex3ameH nposodumocsA 8 ycHili hopmi.

9. [OopaTtkoBa iHpopmauia 3 gucumnniHm (OCBiTHLOro KOMNOHeHTa) «biogpomoHika ma
HaHoeneKMpoHiKa»

AucmaHyiliHe HagYaHHA 4epe3 PoxoOHeHHd 000amMKOB8UX OH-nalH Kypcie 3a Me8HOoH
memMamukoro 00MNyCKAEMbCA 30 YMOBU M0200#(eHHA 3i cmydeHmamu. Y pasi, AKWO Heeenuka
KinbKicmb cmydeHmie mMae b6aucaHHA npolmu OH-AalH KypC 3a MesHO MeMamuKor, BUBYEHHS
mamepiany 3a 00MOMO20K0 MAKUX Kypcie O0nycKAaeMoCs, ane cmyOeHmu MOB8UHHI BUKOHAMU BCi
3080aHHSA, AKi nepedbayeHi y Ha8YaAbHIlU OUCUUNAIHI.

Crucok Kypcie nponoHyeEMbsCA 8UKAAOAYEM Mic/A 8UABAEHHA BAXAHHA cmydeHmamu (OCKinbKu
6aHK 0oCcmynHuUX Kypcie NoHOBMEMbLCA Malixe u,omicays).

CmydeHm HaOae OOKYyMeHm, W0 niomeepoxcye npoxooHeHHA ducmaHuiliHo2zo Kypcy (y pasi
MPOXOOXHEHHA NOBHO20 Kypcy) abo HaOA€E BUKOHAHI MPAKMUYHI 3a800HHA 3 OUCMAHYiliHO20 Kypcy ma
30 YMO8U MPoxo0xeHHA YCHOI criisbeciou 3 suknadavyem 3a npolideHUMuU memamu MOXe ompumamu
OYiHKU 30 KOHMPOsbHI 3ax00u, AKi nepedbayeHi 3a 8UB4YeHUMU memamu (eKcrpec-KoHmposvHi /
mecmoesi 3a80aHHSA, NPAKmMu4Hi pobomu).

Mo cnusicmoe 3apaxysaHHA cepmugpikamie npoxodxceHHA QUCMAHYiliHUX Kypcie

1. Mpoxo0dxceHHA oHAaliH-Kypcie y cucmemi Moodle

JlucmaHuyiliHe HABYAHHA 4Yepe3 MPOXOOHEHHA OHAAlH-Kypcie y cucmemi Moodle 3a nesHoro
memamuKkor OO0rnyCKAEMbCA 3d YMOBU [M0200M(eHHA 3i cmydeHmamu. Y pasi, AKWO HeeesnuKka
KinbKicmb cmydeHmie mae 6amaHHA npolimu OHAAUH-KYPC 34 MEeBHOK MeMamuUKOK, B8UBYEHHS
mamepiany 30 00MOMO200 MAKUX Kypcie 00rnyCKAemocs, ane cmyOeHmu Moe8uHHi 8UKOHAaMU 8ci
3a80aHHSA, AKi nepedbayeHi y cunabyci Has4yanvHoi ducyunaiHu (npakmuyHi pobomu, MoOysabHA
KoHmMposnbHa poboma, KP).

2. poxo0xceHHA oHnaliH-Kypcie Ha naamgopmi Coursera

CmyoeHmam nponoHyromsCs Kypcu Ha naamegopmi Coursera, SKi 0aroms iM MOXUBICMb OMPUMAHHSA
Kpedumis y AKocmi 3MiuaHo20 Yu 000amMK0B8020 HABYAHHA, O MAKOX ompumamu 0dodamkKosi b6anu 3
HasYasnbHoI ducyunaiHu.

Kypcu 3 kamanoey Coursera for Campus ab6o oH-naliH Kypcu 0bpaHi camumu cmydeHmamu 3 binbw
wupoKko2o Kamasnozy Coursera O00MNOBHIOIOMb HABYAAbHY Mpozpamy 3 oucyunaiHu. [lepenik
oucmaHuyiliHux Kypcie HasedeHo Ha calimi kaghedpu biomeduuHoi iHnceHepii KTl im. leopa CikopcbKoeo:

http://bmi.fbmi.kpi.ua/non-formal-education

Po6ouy nporpamy HaBuYanbHOI gucumnainm (cunabyc):
CknapgeHo: goueHT kadpegpu BMI, K.T.H., aoueHT BOrOMOJI0B MUKOJIA PEAOPOBUY
YxBaneHo kadeaporo BMI (npotokon Ne 15 Big 24 yepsHs 2025 )

NoropyeHo MeToanyHo0 Komicieto darynbTeTy! (npoTtokon Ne 12 sia 30 yepsHa 2025 )



http://bmi.fbmi.kpi.ua/non-formal-education

JAodamok 1. lpoepamHi pezynbmamu Has8YaHHA (po3wiupeHa ¢popma)
B pes3ynbTaTi BMBYEHHA HaBYaNbHOI AUCUMNNIHK «BioghomoOHIKaA ma HaHoeneKMpoOHiKa»
CTYAEHTU 3MOXKYTb:

BignoBigHicTb pe3ynbTaTiB HABYAHHA

[0 KomneTeHTHocTeln y CBO ©
Pe3ynbTaTn HaB4YaHHA 3aranbHi CneujianbHi
KOMMNETEHTHO KOMMETEHTHO
cTi (soft skills) cTi (paxosi)
MPH BmiTn aHanizyBatu, po3pobnsaTtu 3K 02 3pgaTHicTb o
01

Ta 3aCToCoByBaTU TEeXHOoNOrii Ta

0bnagHaHHA ANA JOCNIAKEHHA
di3ioNorivyHMX | NAaTONOTIYHUX

®K 01 3paTHicTb
BUPILLIYBATU KOMMAEKCHI
npobnemun biomeanyHoi

noLyKy, 0bpobieHHs Ta
aHanisy iHpopmau,ii 3
pi3HUX OXKepen

iHXeHepii i3
npoLLecis t0ANHU, 3acobiB (MigcuneHHs). 3aCTOCOBYBAHHAM
CYYaCHOI AiarHoCTUYHOI MEeTOAiB MaTeMATUKM,
anapaTypwu Ta CUCTEM NPUPOAHNYNX Ta
BigobpaxeHHA biomegnuHoi iH}XeHepPHUX HayK)
iHpopmaLii, BignosigHoro (MigcnnenHsn).).
nporpamHoro 3abesneyeHHs,

06r'pyHTOBYBATWN af€KBATHI
TEeopeTUYHi mogeni.
(MigcnneHHs).

MNnPH 3acTocyBaHHA MeToAiB HaBMYKM BUKOPUCTAHHA ®K 03 3gaTHicTb
02 po3paxyHKy Ta BUbopy iHbOpMaLLINHKMX i AHaNi3yBaTW CKNAAHI
K/TACUYHUX Ta HOBITHIX KOMYHiKaLinHNX MeAMNKO-iHXeHepHI Ta
KOHCTPYKLUi BiomaTepianis, TEXHOJI0TIN Npwu GioiHXeHepHi npobremu
eNleMeHTIB Npuaaais i cuctem NPOEKTYBAHHI Ta Ta 34iMcHIOBaTH iX
MEeANYHOro NpU3HadYeHHs. ekcnayaTtauy,ii dopmanizauito ans
(MipcnneHHs). €N1eKTPOHHMX Ta 3HaAXO4KEeHHA
CEHCOPHUX CUCTEM B KINbKICHWX pilleHb i3
npoTe3yBaHHi. 3aCTOCYBaHHAM
Cy4aCHUX MaTEMATUYHUX
MeTo/iB Ta
iHpopMaLinHNX
TEXHONOTIN.
(MiacuneHHs).
MPH BonoaiHHA meToaamum 3K 03 BMmiHHA

04 NPOEKTYBAHHA LMPPOBUX
MIKPOMPOLLECOPHMX i

BGioTexXHiYHUX cMcTeM MeANUYHOTo
npusHavyeHHaA.(MigcuneHHs).

®K 05 3paTHicTb
PO3pPO6NATU TEXHIYHI
3aBAAHHA Ha CTBOPEHHS,
a TAaKOXX MOAEN0BaTH,
OLLiIHIOBATU, NPOEKTYBATH
Ta KOHCTPYOBaTH
CKNafHi bioiHKeHepHi Ta
MeOMKO-iHXKEeHEepPHI
CUCTEMU | TEXHONOTIT.
(MigcuneHHs).

BMABNATU, CTAaBUTU Ta
BMpilLYBaTV Npobnaemu.
MiacuneHHs).

MPH

3HaHHA NPUHLKMNIB PO3BUTKY i
07 Cy4acHux npobnem cTBOpPEHHA
6iocymicHMX maTepianis B
MeANYHIN NPaKTUL,.
(MipcnneHHs).

3K 02 3paTHicTb Ao
nowwyky, obpobaeHHs Ta
aHanisy iHpopmau,ii 3
Pi3HUX axepen
(MigcnuneHHs).

®K 09 3paTtHicTb go
CTBOPEHHA IHCTPYMEHTIB
Ta METO40/0riN
HaYKOBOI AiANbHOCTI,
OLHIOBAHHA Ta




BNPOBAAYKEHHSA
pe3ynbTaTiB Cy4aCHUX
po3p0oboK, pilleHb Ta

DOCATHEHb iHXEeHepHUX i

TOYHWUX HaYK B
MeauUMHY i 6ionorito.
(NigcnneHHs).

MPH
08

AHanisyBaTtu i BpaxoByBaTn y
npodecinHin AianbHOCTI
TeHAEHLUiT HAYKOBO-TEXHIYHOTO
PO3BUTKY ranysi biomeanyHoi
iHXeHepil Ta Ha CTUKY Pi3HUX
ranysen. Posymitn ta
3aCTOCOBYBATU NPUHLMMN
iHHOBaLMHOT AisNAbHOCTI,
30Kpema B KOHTEKCTi
A0CNiAHMLBKOT poboTH,
BO/IOAITM HaBMYKaMM aganTauil
B CMTyaLisax, NOB A3aHMX 3
poboToto 3a
daxom.(MigcmneHHs).

3K 05 3patHicTb
npawtoBaTu B
Mi¥XHapo4HOMY

KOHTeKcTi. (MiacnneHHs).

®K 04 3gaTHicTb
CTBOpPHOBATH i
BAOCKOHA/NOBATH
3acobu, metoam Ta
TexHosorii biomeagnyHoOT
iHXXeHepii gna
OOCNIAXKEHHA i
pPO3pO6KM
bioiHXeHepHMX 06’eKTiB
Ta CUCTEM MeMKOo-
TEXHIYHOro
NpU3HaYeHHA.
(MigcnuneHHs).

MPH
09

PO3yMiHHA eTnYHKX,
€KONOTIYHUX | KOMepPLMHNX
obmeKeHb B iHXXeHepHiIln
npakTuui. (MigcuneHHs).

3K 05 3paTHicTb
npawoBaTn B
MiXXHapoaHOMY

KoHTeKcTi. (MigcnnenHsn).

®K 01 3paTHicTb
BUPIiLYBATN KOMMAEKCHI
npobnemun GiomeanyHoi
iHXeHepii i3
3aCTOCOBYBAHHAM
MEeTOo/iB MaTEMATUKMN,
NPUPOAHNYMX Ta
iHXXEeHepHUX HayK)
(MigcnneHHs).

MPH
13

AHanisysaTu i BUpiLWyBaTH
CKNagHi MeguKOIHXEeHEepHI Ta
GioiHXKeHepHi npobaemu i3
3aCTOCYBaHHAM MATEMATUYHUX
MmeToAiB Ta iHbopMaLiMHKX
TexHosorin. (NigcnneHHs).

3K 02 3paTHicTb Ao
noLyKy, obpobieHHs Ta
aHanisy iHpopmau,ii 3
pi3HUX aXKepen
(MigcnuneHHs).

®K 01 3paTHicTb
BMUPiLLYBATN KOMMNIEKCHI
npobnemun GiomeanyHoi
iHXeHepii i3
3aCTOCOBYBAHHAM
MEeTOo/iB MaTEMATUKMN,
NPUPOAHNYMX Ta
iHXeHEepPHUX HayK)
(MigcuneHHs).

MPH
18

Mpe3eHTyBaTU pe3ynbTaTh
DOCNiAMeHb | po3p0boK
AepXKaBHOO Ta IHO3EMHOI0
MOBaMM Y BUINA4iI 3aABOK Ha
BMHAXxiA, HayKoBMX nybnikauin,
[0noBigen Ha HayKoBO-
TeXHIYHMUX 3axo4ax.
(MipcnneHHs).

3K 02 3paTtHicTb A0
NnoLiyKy, 06pobieHHs Ta
aHanisy iHpopmau,ii 3
pi3HUX aXKkepen
(MigcnuneHHs).

®K 12 3paTtHicTb
npoBoAMUTH
AOCNIAMEeHHA Ta
CnocTepeXkeHHn Wwona0
B3aeEMOJ,ii 6ioNorivyHuX,
NMPUPOAHUX Ta LUTYYHUX
cuctem (NpoTesu, WTyYHi
opraHu Ta iH.),
NNaHyBaTK BiOTEXHIYHI
BMNPOOYBAHHA WTYYHUX
npoTes3iB Ta CUCTEM.
(MigcnneHHs).




DopatoK 2. MeTtoguuHi pekomeHaauii 40 HanUcaHHA Ta opopMaeHHA pedepaTty

O4HMM 3 OCHOBHMX BWAIB CEMECTPOBOr0 KOHTPOAK Mig4ac OnaHyBaHHA HABYa/bHOI
avcumnniim  «biogpomoHika ma HaHoesneKMpPOHiKa» € BWKOHaHHA pedepaTty. Pedepar
BMKOHYETbLCA 3riAHO 3 BUMOramm, y TePMiH, 3a3Ha4YeHWUIA BUKIA4auYeM.

OCHOBHi uini iHAMBiIAyanbHOro 3aBAaHHA pedepaty -Ue 3aBAaHHA, AKe nepeabayvae
BMpPIiLLEHHA KOHKPETHOI NPAaKTUYHOI HaBYabHOI 334a4i 3a MmaTepiasnamm TeopeTuyHoro ob’emy
avcumnnniivn «biopomoHiKa ma HaHoeneKMPOHIKA» 3 BUKOPUCTAHHAM BifJOMOro, a TakoX
CaMOCTIAiHO BMBYEHOro TEOPETMYHOro MaTepiany 3 MPOEKTYBaAHHA i NobyaoBWM CydyaCHUX
NabopaTopHMUX aHANITUYHUX MPUCTPOIB LUIMPOKOTO NPU3HAYEHHA. 3HAYHY YacTMHY TaKoi poboTu
CKagace rpadivyHni maTepian, AKMN BUKOHYETLCA BiANOBIAHO A0 YUNHHUX HOPMATUBHUX BUMOT
Ta 3 000B’A3KOBMM 3aCTOCYBAaHHAM KOMM OTEPHOI rpadiku, AKWO LUe BU3HAYEHO 3aBAAHHAM, i
BMKOPUCTAHHAM Cy4aCHUX MNPOrpamMHMX CUCTEM TMPOEKTYBaHHA bGiomeaMyHOI anapatypwm
N1abopaToOPHOro aHaNiTUYHOro NpusHadYeHHA. KoHTPObHI poboTH, AK | po3paxyHKOBi poboTy,
MOXYTb nepeabayaTn NeBHUIM iNOCTPATUBHUI MaTepian.

Y pedepaTi po3KpMBaAOTLCA TaKi OCHOBHI MUTAHHSA:

1. MeToaun HakavyyBaHHA Na3epiB, CTBOPEHHA iIHBEPCIi, HACEIEHICTb eHepPreTUYHNX
piBHi.

Ocob6amBOCTI KBAHTOBOTO MiACUNEHHS Ta reHepau,ii N1a3epHOro BUNPOMIHIOBAHHA.
B3aemogia na3epHOro BUNPOMiHIOBAHHA 3 BiosIoriyHMMM 06 ‘eKTamu.
Ocob61MBOCTi B3aEMOZ,T 1a3epHOro BUNPOMIHIOBAHHA 3 MaJIMMM YaCTUHKaMM.
B3aemogia nasepHOro BUNPOMIHIOBAHHA 3 cepeaHiMN Ta BEIMKMMM YaCTUHKaMM.
Ocob61MBOCTI PO3CIAHHA N1a3€PHOro BUNPOMIHIOBAHHA Bif, €1€MEHTIB KPOBI.
MaTemaTryHa Mogenb B3AaEMOZii N1a3epHOro CBiTAa 3 MaIMMM YaCTUHKAMM.
MaTemaTU4Hi MeTOAM aHaNi3y ONTUYHUX XaPaAKTEPUCTUK Pi3HUX 06 EKTIB.
MoaentoBaHHsA iHAMKATPUCK PO3CIAHHA anA bionoriyHMx 06 exTiB.

LN EWN

TUTyNbHUI apKywWw pedepaTy NOBUHEH MATU TaKMI 3MICT: Ha3Ba yHiBEPCUTETY; Ha3Ba GaKybTeTY;
HasBa Kadeppwu; Ha3Ba cnewiaNbHOCTI, Ha3Ba OCBITHbO-NPOdECIHOI Nporpamm, peecTpauinHmUn
HOMep, Ha3Ba HaBYa/IbHOI ANCUMNAIHM; TeEMa PO3PaxyHKOBO-rpadivyHOi poboTH; npi3BuLLe Ta im’s
CTYZEHTa, KypC, HOMep aKageMiYyHOI rpynu, pikK.

3a TUTYNbHMM apKyLLEM CNiAYE AeTaNbHUM NNaH (3micT pedepaTy, B AKOMY Tpeba BUAINUTM BCTYH,
3 po3A4inM OCHOBHOrO 3MiCTy (aHanis nitepaTypHUX nOxKepen, onuc GyHKLIOHANbHOT cxemu,
po3paxyHoOK ¢dyHKLUioHanbHOro 610Ky abo po3pobka nporpamHoro 3abesnevyeHHs), ix nigposainm
(3a noTpeboto), BUCHOBOK, CMUCOK BUMKOPUCTAHUX AxKepen. Y 3MicTi npaBopyy MO3HaYyaroTbCA
HOMEPW CTOPIHOK NOYATKY KOXKHOIO NUTAaHHA. KoXXeH po3Ain NOYMHAETLCA 3 HOBOI CTOPIHKW.

3aranbHui 0bcAr pedepaTy B 3a/1€XKHOCTI Big 0bpaHOi Temn morke BapitoBatuca Big 30 go 40
CTOPIHOK OCHOBHOrO TEKCTy (3a y3roArkeHHAM 3 BMKNagavem). Ob6car pedepaTy BM3HAYAETbCA
BMIiHHAM CTyZAeHTa CTUCAO i BOAHOYAC BMYEPMAHO PO3KPUTU TEMY: aKTyasibHICTb TeMM, LWLO
PO3rNAAaETbCA, Cyd4acHi TeHAeHLUiT Ta Npobiemun, NpoaHanisyBaTh Kpalli 3apybiXKHi Ta YKPaTHCbKI
TEeXHO/10rii, 3p0bUTN BUCHOBKM Ta OBIPYHTYBATU B/IaCHi NPONO3uULLii Ta peKoMeHaallil.

[o pedepaTy Haga€eTbCA aHOTALiA ABOMa MOBaMM — YKPAiHCbKO Ta aHT/INCbKOLO, i3 3a3HAYEHHAM
KNH04YOBUX CiB.

0O608B’A3K0Ba BMMOra: YiTKe MOCU/IaHHA Ha Axepena iHpopmauii. Bci undppu, daktu, AymKu
BYEHUX, UMTATU, OPMYIN NOBUHHI MaTW NocunaHHa y surnaai (2, c.54] (nepwa uyndpa o3Havae
HOMep ArKepenay HaBeAeHOMY B KiHLj TBOpYOi poboTK CNUCKY niTepaTypw, a gpyra umdpa —Homep
CTOPIHKK Y LbOMy Axepeni). baxaHo BUKOpUCTOBYBATM Tabauu,i, cxemu, rpadikum, giarpamm Tow,o.
CnMCOK BMKOPUCTaHUX paxkepen (He meHwe 10 axkepen) odopmnseTbca 3rigHO 3 Aitounmm
npasunamun. AKLWO iHPopmallia B3ATa 3 Mepexi IHTepHeT, NoTpibHO, AK i A/1A 3BMYaNHOI NiTepaTypu,



BKa3aTW aBTOpa, Ha3BY CTaTTi, @ MOTIM HAaBEeCTU aapecy CauTy B IHTepHeT.

PedepaTt OUHIOETLCA 33 KPUTEPIAMM: NIOFIYHOCTI NAAHY; NOBHOTU W FMOUHU PO3KPUTTA TEMMU;
HaABHOCTI intocTpaui (Tabnuvui, PUCYHKKM, CXeMW, CKPIHWOTU BeO-CTOPIHOK TOWO); KibKOCTI
BUKOPUCTAHMUX AyKepen i YiTKOCTi MocuaHb Ha HUX; BigobOparkeHHA NpakTUYHUX MaTepianis Ta
pe3ynbTaTiB po3paxyHKiB; opopmaeHHA; 0b6rpyHTyBaHHA BNACHOI AYMKW CTyAEHTa 3 LLbOro NUTAHHA
Y BUTrNALI BUCHOBKY.

lPaHMYHMI TepMIH NOAAHHA pedepaTy Ha nepesipKy: 3a 10 AHIB 40 NOYATKY 3aNiKOBOI Cecii.

Pedepat He nepeBipseTbCA Ha nAnariat, ajse NMoOBMHEH BiANOBIAATM BMMOramM aKafemiyHoi He
nobpoyecHocTi. Y pasi BUABNEHHA aKadeMmiyHoi He A06poyYecHOCTi, poboTa aHyNOETbCS | He
nepesipAETbLCA.

JopaToK 4.

Mepenik numaHb, AKi BUHOCAMbCA HA ceMecmposuli KOHMPOsb 019 MOOYAbHOI KOHMPOAbHOI
pobomu 3 ducyunaiHu «biogpomoHiKa ma HaHoeneKMPOHIKa» :

1.

LN UkAWN

=
o

11.
12.

13

20.

JlazepHi aHanizaTopu napameTpiB KpPoBi AtoanHU. CXemn, XapakTeEPUCTUKMN.

J1azepHi NpUCTpoi NPOTOYHOI LUTOMETPII. CXeMmn, XapaKTEPUCTUKMN.

3acTocyBaHHA nNasepiB 4NA A4iarHOCTMKM 3aXBOPIHOBAHb KPOBI IIOAUHW.

J1asepHi TepaneBTUYHI NPUCTPOI. CXemu, XapaKTEPUCTUKN.

3actocyBaHHA YP-n1azepiB y meanumnHi. CXeMu, XapaKTEPUCTUKMA.

3acTtocyBaHHA 14-na3sepis y meanumnHi. Cxemu, XapaKTEPUCTUKM.

Bnauns Y@ Ta I4-BMnpomiHtOBaHHA Ha 6ionoriyHi 06 eKTy.

NazsepHi HepenomeTpu. MpuHLUKUN AiT, ONTUYHI CXEMW, KOHCTPYKLI.

3acTocyBaHHA f1a3epiB 419 ONPOMIHIOBAHHA KPOBi NOAMHU. CXeMU, XapaKTEePUCTUKN.

. CyyacHi nasepHi npuCTpoi gna BUMIpOBaHHA BMICTY LLYKPY Y KPOBi N1t0gMHN. Cxemu,

XapaKTepPUCTUKM.
Cy4acHi nasepHi ckanbneni Ha CO, Ta TBEPAOTINbHUX /la3epax.
BO/IOKOHHO-OMTUYHI MeANYHI eHA0CKONMN. KOHCTPYKLii, XapaKTePUCTUKN.

. 3acTocyBaHHA na3sepiB y opTanbmonorii. Cxemu, KOHCTPYKL,i.
14.
15.
16.
17.
18.
19.

3acTtocyBaHHA nasepiB y OHKONOTIi. CXxemMn, KOHCTPYKLT.

3acTtocyBaHHA nasepis ana tepanii. Cxemu, KOHCTPYKU,ii.

3acTocyBaHHA nasepiB ANA AiarHOCTUKM 3aXBOPHOBAHb. CXeMM, KOHCTPYKLT.

3acTtocyBaHHA nasepis y xipyprii. Cxemmn, KOHCTPYKL,i.

3acTtocyBaHHA nasepiB oA NiKyBaHHA 3aXBOPIOBAHb LWKipU NOANHU, KOCMETOOTII.
3actocyBaHHA He-Ne nasepis Ana NikyBaHHA cepLeBO-CYANHHUX 3aXBOptoBaHb. Cxemu,
XapaKTepUCTUKM.

3acTocyBaHHA NaszepHUX CNeKTPoPOTOMETPIB ANA AiarHOCTUKM 3aXBOPIOBAHb KPOBI NOANHN.
Cxemu, xapaKTepuCTUKM.
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