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1. OIMAC HABYAJBHOI JUCLHUNITHU

HaiimenyBaHHs MOKa3HHKA

lNay3sb 3HaHB,
CIIeIiaJbHICTh, OCBITHS
nmporpama, piBeHb BUIIIO1
OCBITH

XapaKTepHUCTUKA
HaBYAJIBHOI TUCIHUILTIHH
(Oenna ¢hopma naguanms)

KinbkicTh KpeauTiB —

5,0

I'any3b 3HaHB
16 «XimiyHa Ta 6i0iHXKEHEDIS

KinbkicTs MOymiB — 2

Ku1bKiCTh 3MICTOBHUX
MOJYJIB — 2

[HauBiTyanpHE 3aBAaHHS
He 3anJ1aH08AHO

(1a3Ba)

3arajibHa KUJIBKICTb

roaul — 64/150

KipKicTh THKHEBUX
TOJIUH JIJIs IEHHO1 (hopMu
HaBYaHHS:

ayauTOpHUX — 4
caMOCTIHHOT poboTH
cTyaeHTa — 5,4

(umdp i HaliMEeHyBaHHs)

CrnemiajdbHICTH

163 «biomeanyHa iHXEHEpisd»
(xon 1 HafiMEHyYBaHHS)

OcBiTHs1 mporpama
«bioMennuna IHKEHEDPII»

(HaliMeHyBaHHS)

PiBeHbL BHIIIOI OCBIiTH:

nepiuii (6akagaBpChKuUii)

Bubipkosa

HaBuanbHuii pik

2022/2023

CemecTtp

5-i

Jlexmii™

32

IpakTu4Hi,
ceMiHAPCHKI

32

JlaGopaTopni’

CamocrTiiiHa podoTa

86

Bua koHTpOSIIO

MOJYJIbHUM KOHTPOJIb,
icuT

CriBBIHOIIICHHS KUTBKOCTI TOJUH ayIUTOPHUX 3aHATH 10 CAMOCTINHOT poboTH

CTaHOBUTH:
camocmiiunoi pooomu).

64/86 (kinoxicms 200un ayoumopuux 3aHAmv/ KilbKicmb 200UH

“AyIUTOpPHE HABaHTAXKEHHS MOXKE OyTH 3MEHIIEHE a0o 30inblIeHe Ha [Bi
TOJIMHU 3aJICKHO BiJI PO3KIIATy 3aHSTh.




2. META TA 3ABJAHHS HABYAJBHOI JUCIHATIITHUA

MeTa BUBYEHHS: HAJJaHHS 3HAHb 3 OCHOBHUX MIAXOIB Ta MPUHIIUIIIB CUHTE3Y
O10TEXHIYHUX CHUCTEM.

3aBJaHHsA. BUBYCHHSI OCHOB T4 METOJMYHUX ACIEKTIB MOOYAOBH OI0TEXHIYHUX
CHUCTEM Ta KOMIUIEKCIB.

3rifHO 3 BUMOTaMH OCBITHBO-TIpO(EciiiHOT mporpaMu CTYJIE€HTH MOBUHHI
TOCATTH TAaKUX KOMIIETEHTHOCTEN:

31aTHICTh PO3B’sI3yBaTH CIELIAJII30BaHl1 3ajayl Ta MNPaKTUYHI OpoOIeMH Yy
OlomenMyYHIN 1HXKEHepili abo y mpolleci HaBYaHHS, IO Tepeadadae 3acTOCYBaHHS
MEBHUX TEOPId Ta METOAIB 010JIOT1YHOI Ta MEIMYHOI 1HXKEHEPIl, 1 XapaKTepU3yeThCs
KOMITJICKCHICTIO Ta HEeBU3Ha4YCHICTIO yMOB. (/K).

3/1aTHICTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHKUX cUTyalifax (3K1).

HaBuuku BukopucTanus iHpopMaliitHux Texnonorii (3K4).

3MaTHICTh 3aCTOCOBYBAaTH TMAKETH IHXEHEPHOTO TMPOTPAMHOTO 3a0e3MedeHHs
JUI TIPOBEJCHHS JIOCHIKCHb, a TAaKOX JUIsi aBTOMATH30BAHOTO IMPOSKTYBaHHS
MEIMYHHUX MpHIaaiB Ta cucteM (DKL),

3MaTHICTP BUBYATH Ta 3aCTOCOBYBaTH HOBI METOAM Ta IHCTPYMEHTH
MOJICITFOBAHHS Ta MIPOCKTYBaHHS MEIUYHUX cucteM (DPK3).

31aTHICTB 3aCTOCOBYBaTH (Di3WUHI, XiMi4H1, 610JI0T1UHI Ta MaTEMaTUYH1 METOAU
B aHaJTi31 1 Mojiei0BaHHI (DYHKIIOHYBaHHS 0i0TeXHIYHMX cucTeM (@KD).

3natHICTh 11eHTU(IKYyBaTH, (DOPMYIIIOBATH 1 BUPIIITYBATH 1HXKEHEPHI IPOOIEMU,
OB’ s13aHi 3 B3a€MOIIEI0 MIX KUBUMH 1 HE)KUBUMH cucteMamu (DK9).

IIporpamHui pe3yabTaTH HABYAHHS:

3acTOoCOBYBaTH 3HAHHS OCHOB MaTeMaTHKH, (i3ukH Ta 010 13uKkH, O101HXKEHEIi,
€JICKTPOHIKH, 1HHOPMATUKH, aBTOMATUYHOTO YIIPABIIIHHS HA PiBHI, HEOOX1THOMY IS
BUpILICHHS 3a7a4 OioMmeauuHoi imkenepii. ([IPH 1).

BMiti BUKOpHCTOBYBaTH MaTeMaTHYHE 3a0€3NEYCHHS I KOMIT FOTEPHOTO
MOJIeTIOBaHHs Oi0TexHiuHMX cucteM ([1PH 5).

Bwmitu muranyBaTH, OpraHizoByBaTH MEAMKOTEXHIYHI Ta Ol0iHKEHEPHI CHCTEMH
(/IPH 10).

BwmiTi 3actocoByBaTHM 3HAaHHS TPHUHIUINB TOOYAOBH Cy4YacHUX 3aco0iB
aBTOMaTH3alii MequuHoro oonannanus ([IPH 19).

MixaucuMIuTiHapHi 3B’ SI3KU:
JIuctuIutiag, sIKi BHUKOPUCTOBYIOTH MaTtepiaiu 3 IMbOro Kypcy, € «OCHOBH
IHKUHIPUHTY MEIUYIHOT TeXHIKN», «EpronoMika 61oMeqUIHUX 3aCO01B».

3. MIPOI'PAMA HABYAJIBHOI JUCIUILJITHU
MonyJs 1.
3MmicToBmii moayJs 1.
Tema 1. Beryn. I[lpeamer, mine 1 3aBmanHs Kypcy. OCHOBHI MOHSATTS TEOpii
olorexniunux cucrteM (bBTC). (OynkmionansHl xapaktepuctuku bTC. Y3aranbHena
cxeMa oOyIoBU O10TEXHIYHUX CUCTEM.)



Tema 2. CuctemMHl acleKTH CTBOPEHHS MEIUKO-IH)KEHEPHUX KOMIUIEKCIB
(Ocob6mmBocti poektyBanHsi BTC pisnoro npusnavenHs. BTC epratudnoro tumy)

Tema 3. Inentudikamnis nanok bTC (OcHOBHI MOOXKEHHS Teopil i1eHTUdiKaIrii.
Metonu OUIHKM MapaMeTpiB MOJENl. 3aralbHUM MIAXIJ Ta METOAU (PYHKI[IOHATBHO1
1IeHTH}IKALIT MEAMYHOTO KOMIUIEKCY SK CHUCTeMU. MeToa MpocTopy CTaHiB.
Meronuka Bu3HaYeHHS (QYHKUII mepenayl O10TeXHIYHOI cucTteMu. [neHtudikaris
CUCTEMH METOJIOM HaBYAHHS)

Mopyas 2.

3MicToBHi MOAYJIb 2.

Tema 4. ®opmanizoBaHuil ONUC CTPYKTYPHU TIAarHOCTUYHUX Ta TEPANEBTUYHHUX
BTC. (Ilpobnemu AlarHOCTUKM CTaHy opraHizMmy. JIOri4HI cXeMH poO3MexXyBaHHS
CTaHiB. 3aJaya BU3HAYEHHS IMIYJIbCHOI (YHKII cucTeMH. 3ajadya BU3HAYEHHS
GyHKUIT epeaaydi CUCTEMU).

Tema 5. liarnoctuuni BTC (3aransHi ymoBu noOynosu aiarHoctuunux BTC.
Enexrpokapaiorpadiuni, enuedanorpadiuti, peorpadiuni AIIK ta cuctemn).

Tema 6. Tepanesruuni BTC (OcobnuBocti nmoOyaoBu tepaneBTuuHux BTC.
BTC enextpoctumysmsmii. ®opmysanns BmiuBy crumymsinii y bBTC. BTC
IPOTUOOTBOBOT EIEKTPOHEHPOCTUMYJISILIT).

Tema 7. BTC monitopyBaHHs cTaHy 01070T14HOr0 00’ €kTy (CHHTE3 CTPYKTYpH
MoHITOpHUX cucTeM. BTC KIiHIYHOTO MOHITOPUHTY.)

4. CTPYKTYPA HABYAJIbHOI JUCHMILIITHUA

KinbkicTs rogun
Ha3Ba 3MicToBHOTO MOAYJISA i TEM | YCBhoro Y Tomy ymcii
b i 7a0. C. p.
1 2 3 4 5 6
Monayas 1.
3microBuuii Moayasb 1. Teopis ioenmughixayii ma cucmemHi acnekmu cunme3sy
bhTC
Tema 1. Beryn.  OcHoBHI 14 2 2 10
BU3HAYCHHS.
Tema 2. CucreMHi acHeKTH
CTBOPEHHSI ~ MEIMKO-1H)KEHEPHUX 22 4 4 14
KOMIIJIEKCIB
Tema 3. ImeHtudikamis gaHOK
ETC 33 10 8 15
Pazom 3a smicmosum moodynem 1 69 16 14 39
MonyabHuii KOHTPOJIb 1 2 - 2 - -
MonayJs 2.
3microBuii Mmoayasb 2. /liaenocmuuni ma mepanesmuyni bTC
Tema 4. ®opmanizoBaHuii oOmHC
CTPYKTypU  JIarHOCTUYHUX  Ta 22 4 6 12
tepaneBTHYHUX BTC.




Tema 5. Jliarnoctuuni bTC 22 6 4 12
Tema 6. TepaneBtruni BTC 16 4 12
Tema 7 BTC MOH{TOp}IBaHHﬂ 17 2 4 11
cTaHy 010JI0T1YHOTO 00’ €KTY
Pazom 3a smicmosum moodynem 2 77 16 14 47
MopyibHMI KOHTPOJIb 2 2 . 2 =
Ycboro roaun 150 24 32 86
5. TEMU CEMIHAPCBKUX 3AHATD
He nepedbayeHo HA8UANbHUM NIAAHOM
6. TEMU NIPAKTUYHUX 3AHSATH
Ne KuipkicTh
HazBa temu
3/ TOJIUH
1 | Hocmimkennss MoxiauBocTed rpadiuyHoi obonmonku Matlab 2
Simulink
2 JlocmiPKeHHs TTapajiesIbHOTO Ta MOCITOBHOTO 3’ €IHAHHS JIAHOK 2
BTC 3acobamu Matlab
3 | HochimkenHst enemeHTIB cTpykTypHoi cxemu BTC 3acobamu 2
Matlab
4 | JlochmimpkeHHsT BIUIMBY 3alli3HEHHA Ha TOYHICTH podotn BTC 2
3acobamu Matlab
5 JlocmimkeHHst CTiiikocTi 6i0TexHIuHOT crcTemu 3acobamu Matlab 2
6 JlocmPKeHHsI MPSIMUX Ta HENPSMHUX MOKA3HHUKIB OIIHKH SKOCTI 2
BTC 3acobamu Matlab
7 CunTes nocaigoBHoro koperyrouoro eneMmernTa bTC 3a 3aganumu 2
ITOKa3HUKaMU SIKOCTI
8 | MoaynpHUM KOHTPOJIH | 2
9 JlocaimKeHHsT  THUIIOBMX  HEdiHIMHOCTEH  moBeminku BTC 2
3acob0amu Matlab
10 | Hocmimxenns moBeninku BTC y mpoctopi craniB 3acobamwu 2
Matlab
11 | JocnimkeHHS MOJKJIUBOCTEN METOY HaBYaHHSI npu 2
imeHTHdikaiii crany cuctemu 3acobamu Matlab
12 | JocmimkeHHss MOXIMBOCTe makera Fuzzy Logic Toolbox mix 2
Jac OMHUCY HEUITKOI O10TEXHIYHOT CUCTEMH
13 | JlocmimkeHHs IUXaabHOro XxeMocrara 3acobamu Matlab 2
14 | JocmimxeHHsT MapaMeTpiB  CHCTEMHOTO  PETyJIsaTopa s 2
PETYIIFOBaHHS apTepiabHOTO TUCKY JIF0IMHU 3acobamu Matlab
15 | JocmimxeHHs TPoIeciB MaccomnepeHocy ta Temiooominy B bTC 2
3acobamu Matlab
16 | MoaynpHUN KOHTPOIB 2 2
Pazom 32




7. TEMU JIABOPATOPHUX 3AHATDH
He nepedbayeHo HABYANIbHUM NIAHOM

8. CAMOCTINHA POBOTA

No KinpkicTb
Ha3zBa temu
3/m TOJINH
1 | BuByeHHs JeKIIHHOTO MaTepialy 16
2 [TinroToBKa 10 MPAKTUYHUX 3aHAThH 14
4 | BUBUEHHS TEOPETUYHOIO MaTepiairy 3a 1I0AaTKOBOIO 56
JTITEPATYpPOIO
Pazom 86

9. IHAMBIAYAJIBHI 3ABJIAHHSA

He I’lep€06al{€H0 HABYAIIbHUM NJIAHOM

10. METOIN HABYAHHSA

[MpakTrunuii (MpakTU4HI 3aHATTS), HAOYHHMEA (METOJ ULIFOCTpaIlii 1 METOJ
JICMOHCTpAIlii); CIOBECHHMH (JIEKIlis, IHUCKYCiS TOINO); pobOTa 3 HaBYAJIbHO-
METOJIMYHOIO  JITepaTyporo; MYJIbTUMEIIAHUNA. TexXHOJoris 3MIIIAaHOro  Ta
JTUCTAHI[IHOTO HABYaHHS.

11. METOJIHU KOHTPOJIIO

[IpoBeeHHST TOTOYHOTO KOHTPOJIIO ITJT Yac 3aXUCTy MPAKTUIHUX POOIT,
IUCHMOBOTO 200 KOMIT IOTEPHOTO0 MOJYJIBHOIO KOHTPOJIIO, (DiIHATLHUN KOHTPOJIb Y
BUTJISII ICTIUTY.

12. Kpurepii oniHioBaHHS Ta po3Moiji 0ajiB, sIKi OTPUMYIOTH CTYAE€HTH
12.1. Posmoninm OamiB, $Ki OTPUMYIOTh CTYAEHTH (KUIBKICHI KpHUTEpii
OIIIHIOBAHHS )

CkJ1az10B1 HAaBYAJIBHOT banu 3a oque 3anarts | KuibkicTs Cymapna
pobotu (3aB1aHHA) 3aHATH | KUIBKICTH OalliB
(3aBI1aHb)
Moayas 1
Pob6oTa Ha JekIisax 0...2 8 0...16
BukoHaHHS IpaKTUYHUX 0..3 7 0..21
pooiIT
MonaynpHUI KOHTPOJIH 0...13 1 0...13
MonayJasb 2
Po6oTa Ha JekIisax 0...2 8 0...16
BukoHaHHS TpaKTUYHUX 0..3 7 0..21
pooiIT
MoaynpHUI KOHTPOJIH 0...13 1 0...13
Ycboro 3a cemectp 0...100




CemecTpoBuil KOHTPOJb (ICOIUT) MPOBOAMUTHCS Y pa3l BIIMOBU CTYJEHTa BiJ
OaJliB MOTOYHOI'O TECTYBAaHHA i 32 HasABHOCTI JOMYCKY 10 icnuTy. [1in yac cknagaHHs
CEMECTPOBOTO ICIUTY CTYACHT Ma€ MOXJIUBICTh oTpumatu Makcumym 100 OGamis.
Toni 3aranpHuil 6an MIACYMKOBOTO KOHTPOMO P, obuuciroeThes 3a ¢Gopmysioro:
PulJ1110,61Ocem 1110,4[10jen, A€ Ocew — ommiHka 3a cemectp 3a 100-6anbHOIO
mkanow, Ojer — omiHka 3a icnut 3a 100-0anpHOIO 1IKaNO0. ICIUT MpOBOAUTHECS y
BUIJISI/I1 TUCbMOBOI po00TH. CTyIEHTY HaJa€eThCsl OUIET, 110 MICTUTh 2 TEOPETUUHUX
MUTaHHS Ta OJIHE MPAKTUYHUX 3aBJAHHS.

12.2. SkicHi KpuTepii OI[IHIOBaHHS
Heobxionuii 06cse 3nans 015 00eparcants nO3UMUBHOI OYiHKU.
1. Knacudikanito BTC 3a ix npu3HadeHHsIM;

2. OCHOBHI MPUHIIMIIN TEOPIi CUCTEM, IKI BAKOPUCTOBYIOTHCS 1]l 4YaC CUHTE3Y
BTC.

Heobxionuii 06cse 6minb 0151 00epicants nO3UMUBHOT OYIHKU.
1. TlpoBoautu GyHKUIOHATBHY Ta CTPYKTYpPHY ineHTU(IKalii O10J0riYyHUX Ta
TexHi9HuX J1aHok bTC;
2. MopemoBatu 0iosoriyai ta texaiydi Janku bTC 3a momomororo MatLab.

12.3 Kpurepii omiHtoBaHHS pOOOTH CTyACHTa MPOTATOM CEMECTPY

3anoBiibHO (60-74). [Tokazatu MiHIMAJIBHO-IOCTATHIH PiBEHb 3HAHb T4 YMIiHb.
BwmiT BuKIamaTé OTpuUMaHi 3HAHHS B YCHIM YW THCBMOBIM (opMi; MpH IIHOMY,
HENMOBHUHN 00OCSAT 3aCBOEHOTO HABUYAJHHOTO MaTrepiajly HE MOBHUHEH MEPEIIKOKATH
3aCBOEHHIO HACTYITHOTO MPOTPAMHOTO MaTepiany; JONMYCKAalThCS OKpPeM1 ICTOTHI
MOMHJIKM, BUIIPABJICHI 3a JOMOMOTOI BHKJIajaya. BHUKOHATH Ta 3aXHCTUTH BCi
IIPaKTUYHI poOOTH 3 HABUAJIBHOI JUCHUIUTIHU. BiamoBizaTh Ha TEOPETHUYHI MUTAHHS
Ha €JIEMEHTApHOMY PIBHI B Me&XaX KOHCHEKTY JICKITid. BupimryBatu mpocTimii 3aaaqi
MOAYJIBHOT'O KOHTPOJIFO. BMITH MOSCHUTH THUIIOB1 &JITOPUTMH Ta MPOTrPaMHI PillleHHS,
110 BUKOPUCTOBYBAJIUCS IMPU BUKOHAHHI JIaAOOpaTOPHUX POOIT.

Hobpe (75 - 89). ITlokazatu cepemHiii piBeHb 3HaHb Ta yMiHb. BuKiamaTu
OTpUMAaHi 3HaHHS B yCHIN 4M MUCHMOBIM (OpMi Yy TOCTATHHOMY OOCSTY, CHCTEMHO,
BIJIMOBITHO 7O BHUMOT HAaBYaJbHOI TporpamMu (JOMYCKaIOThCS OKpPEMI HECYTTEBI
MMOMWIKH, 1110 BUIPABISIOTHCS CTYIACHTOM TMICIsA YKa3iBKH BUKIajava). Buminsatu
ICTOTHI O3HAKM BHUBYEHOTO 3a JIOTIOMOTOI0 OTEpaIlii aHaji3y 1 CUHTE3Y; MIAKPIIUIISATH
BUBUCHHUI MaTepial BiZOMUMHU (aKkTaMd 1 BIIOMOCTSMH; BHSIBISTH NPUIUHHO-
HACJIIKOBI 3B'SI3KM JTOCHIDKYBAaHUX TPOIECIB Ta SBHII; (HOPMYTIOBATH BUCHOBKH 1
y3araJibHeHHS, y SKHX MOXYTh OyTH OKpeMi HECyTTEBI NMOMUJIKUA. BukoHath Ta
3aXHCTHTH BCI TPAKTHYHI poOOTH 3 HaBYAIBHOI MWCIUILIIHKA. BinmoBigath Ha
TEOPETUYHI THTAHHS Ha JOCTAaTHROMY pIBHI B MeXaxX KOHCIEKTY JIeKIId Ta
PEKOMEHJIOBAaHUX TMiAPYYHHUKIB, BMITH OOTPYHTOBAaHO OOWpaTH THUIOBI PIIICHHS.
BupimyBatu 3amadi MOIYyJIBHOTO KOHTPOJIO CEPEAHBOTO PIBHS CKIAIHOCTI. Bwmitu



pO3pOOJISATH THUIOBI QJIrOPUTMU Ta MPOTrpaMHl pIMICHHS, NOMIOHI THUM, IIO
BUKOPUCTOBYBAJIKCS NIPU BUKOHAHH1 JIA0OPATOPHUX POOIT.

Bigminno (90 - 100). [Toka3atu BigMiHHUYN piBEeHb 3HAaHb Ta YMiHb. Buknamatu
OTpUMaHI 3HaHHS B YCHIM 4M NHCHMOBIA (QOpMI y MOBHOMY OOCATY, CHCTEMHO,
BIJIMOBIJTHO JI0 BUMOT HaBYAJIbHOI MporpamMu (IpUIYCTUMUMH € OJIMHUYHI HECYTTEBI
MIOMUWJIKH, SIK1 CTYJIEHT BUIIPABJIsi€ CAMOCTINHO). BUIUIATH 1CTOTHI 03HaKU BUBUYEHOTO
3a JIONOMOTOIO0 OIepalii aHai3y 1 CHHTE3Y; BUIBHO ONEpyBaTH BIIOMUMH (aKTaMH 1
B1JIOMOCTSIMH; BUSBJISITH MPUUUHHO-HACTIIKOBI 3B'SI3KM JOCHIPKYBaHUX MPOIECIB Ta
ABUIL;, (POPMYITIOBATH BUCHOBKH 1 y3araibHeHHs. BUKOHATH Ta 3aXUCTUTH NMPAKTUYHI
poOOTH 3 HaBYaJIbHOI JUCHUIUIIHU. BiamnoBimath Ha TEOpPETUYHI NHUTaHHS Ha
BUCOKOMY pIBHI B MeXaxX KOHCIEKTY JEKLId, pPEeKOMEHIOBAaHMX MIIPYYHHUKIB Ta
J0JIaTKOBOI JIITEpaTypu, BMITU aHAI3yBaTH HajJaHy iHGOpPMAIil0 Ta MPOMNOHYBATH
HECTaHJapTHI PIlIEHHs, BMITH iX oOrpyHTOBYBaTHU. BupinryBaTu 3agadi MOAYJIbHOTO
KOHTPOJII0 BUCOKOI'O PIBHS CKIAAHOCTI. BMITH po3po0isiTi HECTaHAAPTHI alrOPUTMHU
Ta MPOrpamMHI pilIEHHS, BIAMIHHI BiJ] TUX, 1[0 BUKOPUCTOBYBAJIKCS NMPU BUKOHAHH1
71a00paTOPHUX POOIT.

IIlkaya ouiHIOBaHHA: 0aJIbHA | TPaAMUiliHA

) OriHKa 3a TPaIUIIMHOO IITKAJIOI0
Cyma GaniB — — ,
Icniut, nudepeHniioBaHui 3aIiK 3aiik

90 - 100 Bigminno

75— 89 Jlobpe 3apaxoBaHO
60 - 74 3a10BUIBHO

0-59 He3anosinpHO He 3apaxoBano
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