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IIHTAHb HABqAHHC

no aucuun,rini
ein6yeamrucq

Koncy:maqii Moxyrb 6yrlr n 4eur [poBeAeHHr lexqifi/na6oparopurzx
3aHflTb: 3a yMoBr4 Ar4craHrlifiHoro HaBqaHHs 3 BHKoprrcraHHrM

1:rarQopltr Zoom 'tu meet. Inr mnz4xoi nor,ryuixaqii creopeuo rpynrr B
Telegram. Tar<ox Ha4ano ou-naftH r<oHcylrraqii y cucreui Zoom. lm
rroroAxeHHr qacy KoHcynbraqift c,ri.q [r4carr4 Ha ereKTDoHHv rrorrrrv
BUKIa.4aqa.

Cropinna
Alrcqunlinu

luQopuaqia npo
Ancqunlisy

TexHoJronqHr4M flpoqecoM cTBoproe
rlr n ycix rarry:rx Yrcpaiun. Boua
ua nzpo6uuqrsi. Cxopo.ryerscr go

nOHH)Ky.Tbct nCr xOlOrique
H6oMy 3anlruaerrcr Jrr{[re rbyHxuii

clt creM Ha uoai peNzulr ra yrracrb B

rax. BnponagNessq anrouarlr:auii
eQer<r sa paxyHoK 3aorqal)KeHHt

n.a wrpo6nuvlrx floryxHocrefi Ta
nlABlrrrleHHr .f,xocri npogyrqii. Anrolraru:aqir ra ylpaBnlHH,
6iorexno:roriqHLIM npoqecoM HanpaBneHa Ha noKparqeHH, noxa-gnuris
uir<po6io:roriuuoi rexuolorii: s6irs[eHHq rilrxocri npo4yrqii,
noKpaqeHHr i-i qxocri Ta 3HuxeHHr co6inaprocri 3aB.qrKr4
BrrpoBaAxeHHro aBToMarr4rrHnx cacreu. Brapo6trzqrso Ha ocHosi
6iorexuonorii ra rpaplraqii Hocrm 6ararocra4iftHr.rfi xapaKrep. llpoqecu
Kynr,rrrByBauHr vixpoopraui:r.rie [poBoArrbc, a 6araro$a:Hux
fereporeHnr.ix crrcreMax 3 Br.rKopr4craHHrM 6araroxounosesrnzx
)KuBr{JrbHr.tx cepeAoBnul B yMoBax cKJraAHr4x 6ioxiMi.rHlrx rraexalri:Mie
perylrrlii pocry 6iovaclr, nigrpunaannr reMneparypHoro peNr.ruy, uo i
npli3Boarrrr 4o rocrpoi Heo6xianocri aBroMarr4rrHoro perynroBaHHc rlr4x

Koporrca aHorauiq
nr.rcuun.niHll

.{ncqnnnina <Anrouarusaqir ra ynparniHna 6iorexHororr.rHur4
npoqecoM) e HopMarrrBHolo .4r.rcqnnligoro ri cneqia,rlnoci 162 -
Eiorexuonorii ra 6ioiuNenepia !.nfl O|III <Eiorexnolorii ra
6ioiuNeHepiq)) rnr 3Ao6yBa.{iB flepuroro (6axanarpctxoro) pisH., e]ruoi



ocBirr.r, cKa Br4KJraAaerbcr B IV ceMecrpi B o6cr3i 3 xpe4urin (:a ECTS).
flporparua uanva,rbHoro Kypcy cK;ragaerbcr 3 raxtrx 3Nricroslix uogylin:
1. nPOUECI4 | AnApATI4 EIOTEXHOnOfti
2. OCHOBt4 B14MIPIOBAHb B 6IOTEXHONO|I.I.
3. 3ACTOCYBAH}UI KIACI4TIHI4X CI4CTEM ABTOMATI4I{HOf O

PEf yJIIOBAHH fl,, AnA yIIpAB JIIHIUT ETOTEXHOJIO| IqHI4MI4
rrPouECAMr4.

4. ATTAPATyPA I pEArrr3Arlrr CUCTEM ABTOMATr43Arlri
EIOTEXHOJIOf IqHI4X |IPOUECIB.

Alrcquuiua nepea6aqae npoBeaeHHr 32 roa nDaxruqHzx Do6ir.
Mera ra uini
/II{CUUIIJIiHT,I

Meroro BrrBr{eHHr Alrcqundru e @oprraynanur y 3Ao6yBaqiB
Teoperr4r{Hr4x, [paKTLIqHrrx 3aca,4 Ta nprnnqltnin noB's3auvx 3

npuftnarrru pineHb ni4uoero inrencurfiraqii icuyrovux
6iorexuorori.rslrx rlrpo6unqrn, HanpalneHr4x Ha noKpaxleHHq
noKa:Huxis sKocri 6iorexnonori'lHoro er4Do6u[ursa.
OcHoeui uini srorcqarorr:
. OssaiiovneuHr 3 nplrHrlrrnaMu po6oru aBToMarrr3oBaHrrx clrcreM

yrparrinua (ACy) y 6iorexuororiquorlry wrpo6unqrni.
. Po:yNrinns ocHoB anrouaru:aqii, BKJrroqaroqr4 BrrKopt4craHHt

AarquKis, r<onrpolepin, flporpaMoBaHlrx rori.JHttx nprzcrpoin (PLC)
Ta iHuux xoMnoHeHris.

. 3acrocyeaHHr nerogie MoaenroBaHHr ra onrrauisaqii
6iorex H o,rori.ru 14x npoueci e.

. HaeqaHHr Br.rKopr4craHHro cneuiari:oealroro nporpaMHofo
3a6e3neqeHHr a,rr po:po6xu aBToMarH3oBaHr4x cucreM ynpaaliHHr
(uanpurna4, MATLAB, LabVIEW, TIA Portal).

. OnanysaHHq MeroAis inrerpaqii aBroMarv 3oBaHr4x crrcreM y
ra6oparopii ra npoMr.rcnoBvx ycranoBKax.

. Ana,'ri: ra onrzlri:aui.s 6iorexuororiqHfix fipoqeciB (Sepr'leuraqir,
excrpaxqi.r, oquqeHHs roluo) i3 BrlKoprrcraHHf,M aBToMarrr3oBaHr4x
piurenr.

. Bus.{eHHq cnoco6is KoHrpoJrro rxocri npo;yxqii :a aonouororo
aBToMaruqHr.rx cncreur voHiropuHry.

. Pospobna npoerrin asroNrarzsaqii peanrHnx 6iorexso:roriqunx
BUpO6HrrqrB.

. PosyNaisu.f, npuuqurin eueproet[errteuocri s astot\4arr43oBaHrrx
CI-ICTCMAX.

. 3acrocyeaHHq rexuororiii aerovaru:aqii Anr 3MeHrLreHHf, BnnlrBy
nupo6uuqrea Ha,qosKir,'r.s.

"llireparypa g.na

BIIBqEHHfl

AHCUITNJIiHI{

fonuapenxo 8.M., Ocaaqr.rii C.I., Bixpora JI.f., Ka,riq B.M., .{iaux
O.K. AeroN{arrsaqir nupo6uuuux npoqecin. HaeqanlHnfi noci6nur<

- Kiponorpa4: Bt4 Aaseur - JIzceHKo B.O., 2016 - 352 c.
Mareuaruqse MoAenroBaHHr npoqeciB i crcreu [EnexrpouHrzfi
pecypc] : Hasq. noci6. / A. I. Xyveur<o, JL P. Jlaaieea, M. C.
trliprav, -f{. IO. )I{ypar<oncrKui; KIII iu. Iropr Ciropcrroro. -
ErexrponHi rercrosi AaHHi (1 $air:t: 5,6 M6afir). - Kzi'e : KIII iu.
Iropr Cixopcrroro,202l . - 351 c.
Xyveuxo A. I. Mareuaruqni rr.roleli UulbpoBux cHcreM KepyBaHHs

[Tercr]: Ha-eq. noci6. / A. I. Xyueur<o. - K.: I3MH, 1997.-240 c.
Ei6:riorp.: C. 235. -300 np. - ISBN 5-7762-9025-7.
Keacxo, M. 3. flpoexryeaHur i .4ocliaNessr ctrcreM
aBToMaruqHofo KepyBaHHf, rexHo,rori.{Hr4N.rr4 trpoqecaMn [Ter<cr] :

HaBq. noci6./ M. 3. Keacxo, M. C. llipra.r, T. B. AgepiHa. - K.: IBU



ObiraAHaHHq rbapNrauesrr{nol ra
ocri / Yxla4.: K.T.H., AorI. Melrnzx
YY (Kfll> 2010.-97 c.
uux i 6iorexso:roriqsux Brrpo6HnrIrB.

snft noci6sur [Enexrponnuft pecypc]:

e raJry:i :uaul 16 - Xiviqsa ra
162 Eiorexuolorii ra 6ioinNeHepir

orii / ynragauin nporf . Memuurc B.M,
esro.2022. - 90 c.

urzx i 6iorexuonoriquux rupo6uuqrn.
o6ora / nasqartgzfi noci6nur
noci6. ans cryAeurie raly:i snanr 16

cleqianruocri 162 Eiorexnonorii ra
a Biorexsolorii / yxnagavin npoQ.

sa.2022.-25 c.

ertxo B.B. 36ipuux 3alaq 3 ocHoB
auii nnpo6Hnvnx npouecie.
05. fpu$ "Pexolren4onauo rx
AeHTIB Br4rIIr4x HaBqaJrLHr4x garraAie"
r uayxu Yr<paiHra, llrcr J\! 1l1l-6356

x npoqeciB i aupo6Hraqra xapvonoi
a4aurcx A.fl.,Tpery6 B.f., Emnepiu
ua oceira, 2001 - 224 c.
arurrHofo KgpyBaHHq: rypc :rerqifi
2004 -124 c.

B. Teopir aBroMarrrrlHoro KepyBaHHs:
7. - 544 c.

texsoloriquux ra $apuaqenrlrvnlrx
pecypc] : HaB.{an6Hr.rfi noci6nrzx /
I. PyNunclxa, I. A. Byprna, B. M.
eqtxlrft. - Elexrpouui rexcrosi aaHi
{ie : HTYY (Knl), 2014. - 131 c.
6789/26741

"BnAasHzurno <llolirexniru", 2003. - 360 c.
5. MeroAu.rHi BKa3iBKu Ao Br4KoHaHHr na6oparopHr4x po6ir :

Aucuunlisu "Anrouarn:aqir Qapuaqeerlrvuux ra
r,rixpo6iolorivuux nlrpo6uuqrt" 1.ne cry4enria HanprMy
ni4roronxz 0902 - IuNeHepna lrexauixa, cneqia:rluicru j.090226 -
O6ra,4naHH.q rpapnaqenruuuoi ra rrairpo6io:rorivHoi

Tpunaricrr,
AUCqI{rrJriHn

O4raH ceuecrp.

O6crr rypcy 90 roa, g st<ux 64 roA ayArrropHrrx 3aH.srb, 3 nlrx 32 roA :rerqifi, 32 rog
nparrzquzx po6ir ra26 rcA cauocriftnoi po6oru.

Ouinynani
pe3yJrbTaTrt
HABqAHHq

Y pe:ynlrari BI{BqeHHfl uanvalruoi gllcqlrn:riult crynenr rroBrrneH
3HATH:

. flpllHrllrnr.r anroruaru:aqii:
o Ocronn no6y4onu aBToMarr43oBaHrrx cr4creM ynDaBJlHH.s

rexHonori,lHrMr.r npoqecaMrr (ACyTD.
o Apxirexrypa aBToMaru3oBaHrrx cucreM, ixui ocHosni KoMrroHeHTrr:

aarqH x . gh roHaeqi vexaH ilv l.l. KoHrpo,'repa.



. MATEMATI,IqHC MO,IEIUOBAHHq:

o OcHoBIr MoAertoBaHHt 6iorexHorori'{Hux npouecin (rfeprt,tenrauir,

oqurleHHs, excrpaxqir roqo) a:r.r onruuisaqii ixuroi po6oru
. Konrpo.nepu ra nporpaMne 3a6e:rIeqenHs:
o llporpauonani noriqni KoHrponeplr (PLC), npltnuunlr ix po6oru ra

IIporpaMyBaHHt.
o flporpauHi nnar$opr'rIa 4:ra aBroMarl43auii (SCADA-cucreuu,

MATLAB, LabVIEW rouro).
. Meroau Ilrouiropunry Ta KoHTpoJIro:

o MeroAu 36opy, aHani3y ra o6po6r<rz aaHl4x y 6iorexuoloriqnlrx
npoqecax.

o flpusqunu po6orlr : aHariruqHtll'{E cl4creMaMIr lrouiropuury exocri
npo4yrqii.

. CranAapru ra 6e:nexa:
o MiNnapogni craHAaprll asroMarlasaqii (lSA, IEC, ISO).

o flpssqunu 6egnern ra enepro:6epexeHHt B aBToMarI'l3oBaHIrx

6iorexuoloriqslrx nupo6nlrqrnax.
o IlpoexrynanHqcucreMaeroN{arfisaqii:
o OcHogr4 crBopeHHfi rexHiqgux 3aB.4aHb Ha asroNaaru:auirc

6iorexnorori.{Horo rrpoqecy.

o Po:po6xa cxeNl asroNla.Tl4sauii, eu6ip ni4nonianoro o6la,qnannx.

e Inrerpaqin cucreM:
o BlriHHs inrerpyaarn agroNlartr:ogaHi cl{creMu ynpaeniuur y axe

icnyrovi nlrpo6nlrui npoqecll. Bttxopzcranu.a IoT (Iurepuery pevefi )
4rr uouiropuury ra onruui:aqii npouecin.

o Po6ora : o6ra,[HauHqru:
o Hanuqru Hana[ITyBaHHt, xa:ri6pyeanur ra excuyaraqii aarqlrxis,

rourponepin i sfiroHasql4x vexauisvie. Blrxopucrauur
ra6oparopuoro ra rrpoMI.rcJIoBoro o6ra.4nanus ars aeroluarH:al]ii.

Kypc po:po6:reuo raKLrM .{uuoNa, Iqo6 crfopvynarlr y cryaeurin :aralnri
i $axoai rouneresruocri
3K01. 3aarnicm 3acrocoByBarLI 3HaHHfl y [paKrutlHlrx cI4TyaIIL{x.

3K02. 3.qarHicrr Ao nucbMoBoi ra ycHoi xorvryuixaqii yr<paiHcrxoro

MoBoro (npoOecift uoro cnprl',tynaHur).
3K04. Hasfiqru BuKoptIcraHHs iuSopuaqifiultx i rorraynixaqiftulrx
rexuororifi
3K05. 3aarnicrr Bqltrl4c.s i oso,roAieart,r cyI{acHuMu 3HaHHtMIl.

3K06. HaeuqxIl :AificHeHu.[ 6esnequoi aisrsHocri.
@Kl. 3aarrricrr BI'IKopI'IcroByBarIr 3HaHHt 3 MareMarl4Kl4 ra Qilurrl a

o6ccsi, Heo6xiaHoMy Ant aoctrsenru inruux pe:yllrarin oceirHloi
npofpaMt4.
OK2. 3aarnicrs Bh KopncroByBarll rpyHrosni tHaHH.q I xit'4ii ra
6ionorii e o6cmi, Heo6xiauoNay AJte AoctrHeHHe iuunx pe:ylrrarin
ocniruroi nporpalru.
@K9. 3aarnicrl o6uparu i nnxopucroeyear eiAnosiaFle o6:raauaHn.s,

iucrpyueuru ra Meroau AJ'r.fl pea.ri:aqii ta KoHrpono sltpo6Huqre
6iorexu oloriq u nx npoayrcrie pi3Horo nptt3HaqeHHt.

@K1 0. 3aaruicrb cKJIaAarIr rexuolori.rui cxeMl4 BI4poOHIrurB

6iorexHororiqsnx npoayrris piruoro npu:HaueHu.e.

OK1 1. 3aarnicrr cKrlaAarr,t anaparypHi cxeMlr nupo6uuqrn
6iorexHororiqHr.rx npoayxrin pi:noro nplasHavenux.

@K12. 3aarsicrb 3acrocoByBarl4 Ha [paKTI'Iui ttteroAtl ra sacobli

aBToMarr43oBaHoro npoeKTyBaHns supo6uuqre 6iorexno:roriqruzx



npolyKriB pi3Horo npu3HarleHHr.
OK|4. 3aarnicrb BuKopucroByBaru cyuacHi aerovarr4:oBaHi o.rcreMu
ynpan:rinn.r Bripo6Ht4rIrBoM 6iorexnoloriqsrzx npo4yxriu piuoro
rtpu3HaqeHH.{, ix rexniuue, alropuruivue, iuQopuaqifine i nporpaure
:a6e:ne.{eHHq Alr nupiureuua npo0ecifi Hr.rx 3aB,4aHb.

Y npoqeci BuBqeHHr Ancqnn,riHn Aocrrarorr,cq raxi nporpauui
pe:y:marin HaBrraHHf,:

lIP15. Ea:yroullcr ua 3HaHHqx npo :axouoruipnocri uexauiuuux,
rilpouexaniuHlrx, reflJro- ra lracoo6trissllx npoqecin ra ocHoeHi
KoHcrpyKTopcbKi oco6mznocri, eNriru o6uparu eiAnoniAue
ycrarKyBaHHfl y npoqeci npoeKryBaHHr nupo6nuqrn 6iorercroloriquux
rpo4yrrin pi:noro npu:uaqeHHr Ars ga6e3neqeHns ix uaxcur,la.ltnoi
eQerrl.inuocri.
flPi6. Easyrovucr, Ha 3HaHHsx, oAepxaHr.rx niA qac lpaxrr.rKlr Ha
ni4nprzevcrnax ra ycraHoBax, sMirn :Aificnronaru npogyxroauii
po3paxyHoK i po:paxyHor< rexno:roriqsoro o6lanlrauul.
fIP18. Br"riru :Aificnrcnarlr o6rpyuryranur ta tu6ip siAnoeiAuoro
TexHonori.rHoro o6:ra4uauur i rpa$iuuo 3o6paxTBaru rexHorori.{Hrzfi
npoqec eiAnosiaHo Ao Br4Mor HopMartrBHr4x 4oryuearin 3

BI{KoprrcraHHrM 3HaHb, oAep)r(aHnx niA qac npar<rlrvHoi ni4roronxu.
IlP19. Buiru Br{KopncroByBarv cr4creMv aBToMara3oBaHoro
lpoeKTyBaHHr 4lr po:po6xu rexHo:rori.rHoi ra anaparypnoi cxetrlr
6iorexnororiquux nupo6Hlrqrn.
IIP20. Buiru po3paxoByBarr.r ouroeHi r<pzrepii oqinxn eQerrranuocri
6iorexsororiquoro npoqecy (napauerpu pocry 6ionoriutux areurin,
urnu4ricrr crrHre3y qi:rtonoro flpo.qyKTy, crlHTe3yBa!'lbHa 3AarHicrl
6iorori.{Hr.tx areudn, eroHoNri-rHriii xoe@iqieHr, szxia uimoeoro
rrpoAyKry si4 cy6crpary, npo4yr<rznuicrl, eapricru noxltBHoro
cepegonurqa rorqo).
nP21. Buiru Qopuynroaarl.r 3aBAaHHr Anfl po3po6Kn cr4creM
asrolaarnsaqii urpo6nuqrn 6iorexnoloriqunx npo4yxrir pi:uoro
npH3HaqeHHfl.

Krro.roei croea llpuuqunia:nHa cxeva, xpurepii criikocri, nepeaaroqHa $yurqia,
crpyKTypHa cxeMa, gr.rrauivua JraHKa, auuiry4uo-@a:ona
xaparTepr.rcrr.rra, vyr:rueicru cricreMr.r, noMr4JrKa cr4creMri, 3BoporHifi
3B'r30K

(Dopruar

AricqI|IrJriHH

O.rHr.rfil.qzcraHr-lifi ulril (:a yuonu KapaHTrrHHr.tx o6ueNeul).

llpone4er+r.* lexqifi, :ra6oparopuzx po6ir ra xoucyltraqii 4m Kpalloro
pogyNriun{ retvr. EneKrpoHHvfi xypc y czcretri meet.

Teuu Hare4eno y ra6n. 1

IIi4cyrurcorufi
KOHTpoJrb, sopua

3aJr1K y KlHrIl CeMecrpy.

Ilpepercnisuru Anq BuBi{eHH.{ Kypcy cryAeurri norpebyrcru 6asosux :nalrr, s xiuii,
MareMarr4Krr, npoqecin i alaparin 6iorexnoloriqulrx svpo6untrrs.

Hanqa,rlni
MeTOAI{ Ta

TexHiKU, qKi

6yayru
BHKOpnCTOByBaTTT

cfl rriA qac

BI,IKTAAAHHq

lli4 vac ler<qifi: lpeseuraqii, po:noni4i, norcgeHHq, 4lrcrycir. |Iia .{ac
ra6oparopHux 3aH.rrB 3a lonoMororc npofpaMHoro [poAyKry MATLAB
Simulink Br4Kopr{croByerbcr iurepaxnmHufi incrpyueur (nporpauue
:a6e:neveuua) anr MoaenroBauur, iuiraqii ra anali:y 4auauivulix
crrcreM, BKJrroqarovll gucxperui, HenepepaHi ra ri6pugui, uenisiilni ra
pospznui crrcreMr4. Haaaeucq uoN:rusicrr 6y lyr,aru rpa$iuni 6lox-
4iarpauu, iuirynarlr 4uHalrivni cucreMu, goc:ri4xyearu npaqes4aruicrr
cncrerra i eAOcKoHa!'rrOBaTu npoeKTr4. 3a6e:nevyerrcl runugrrafi 4ocryn



Kypcy Ao rllrpoKoro crreKrpa iucrpyueurin aua;risy i [poeKryBaHHr. Simulink
rar<oxt iurerpyerbcr 3 Stateflow Ars MoAerroBannl noeegiuru,
nuxrlixaHoi noAi.rMri. I_{r nepenara po6zrr Simulink uafinony,r.rpuiualr

KepyBaHHr i xouyraqii,
BAHHfl,

Heo6xiane
o6flanHaHHq

flepconanrnlrfi xoun'rorep, roul'rorepui nporpaMr4 i onepaqifini
crrcTeMrr, [poeKTop.

Kpnrepii
oqiuroeannr
(orcpenro A,rn

KO,|(HO[O BrrAy
Ha nqa,rrtroi
gin.nr,Hocri)

100-6a:rlnoro rrrKurJroio. Ealu
niguoneuuxu:
xilrxicrr - 96 6anis;

6a:ris, s rxzx:
6: 16x6 = 96 6afie;

ni rfopr',lz flopyrxeHHr axaleuiqnoi
. Btrsereu Hs orHarc axaaeuiqsoi

e fllAcraBolo AJII i'i ne:apaxysaHur]s
a6in o6rrlany.
Jra4oBoro HaBqaHHr. Oviryerrcr, rqo
rqii i npaxrauni saftuxrra rypcy.

aAaqa flpo HeN.roNrlreicrl siAsiaarlr
3aHflTatq. 3a nosaxuoi npr4qxHu, ara ni4rrep.uxeua AoKyMeHTanbHo,
cryAeHT 3Moxe BunpaqroBarr4 npaKrrzr{uy po6ory y ni4ee4euzfi 4larlbofo qac. V 6yal-rxoinly BrrnaAKy cryAeHTrr so6on,.s:aHi
AorpriMyBaracr ycix crpoxin Br,r3HaqeHr{x Anr BuKoHaHH, ycix nr.i4ie
rrlrcrMoBr4x po6ir, nepe46aveHr4x KypcoM.

"Aimepamypa. Vcr lireparypa, rKy cryIeHTrr He 3Moxyr6 3Harlrlr
cauocriftuo, 6yAe naAana B KraAarreM Br-rHrrKoBo s oceirHix ui:rsx 6e:
npana iT nepe4avi rperiu oco6arvr. Cry4enru 3aoxoqyrorbc, ao
Br4xopucraHHr raxoN fi iuuroi nireparypll Ta A)r(epen, qKr.rx HeMae cepeA
peKoMeHIOBaHr-tX.

I . flepegsepraeHraqif u
2. Ctepufiza1h floxrrBHrrx cepeAoBr.rrq.
3. Anaparlr ra o6laguanna 6iorexnolorii
4. flputagu ptrr. suuipronauua rucxy
5. Burp4rouiplr. Buau. Tutu.
6. BzuipronanHa essxocri cepeaoBr4
7. Bauipronanur pH.
8. BuuiprooanHr roH ueurpauii vircp
9. BrzrraipronanHr xouqenrpaqii cy6c
10. O4uorconrypni czcrelru nepyna
11. 3acrocynanu.a ynpaeliuua :
nlaTpr.rMKr.i.

12. Cucreplt:a KacKaAHoro KepyBaHH
13. Eararo:e'.{:Koni cucreuu xepye
14. Onucaru po6ory Moay:rs 6iopea

IIHrannq, qrci

BUHOCqTbcq Ha

ceMecTpoBr{fi
KoHTpO.,'rb (ra,rirc)



15. Onucarlr po6ory aerovarlr:aqii po:nogireHHr po3quHlB Ans
npufoTyBaHHs )Ifl4BIInbHoro cepe.qoBrilla 3a cxeMoro.

16. Onucaru po6ory anrouarur{Horo peryrrropa pH poruuuir sa

Synxqiouamnoro cxeMoro.
17. Onncarlr po6ory aerouarizsaqii 6araroropyuroi aunapuoi
ycTaHoBKr4 3a cxeMoro

Uls/

18. llo6ygynaru acr.iMrrorr.rrruy JIAqX posiur<ueuoi cncreMu
E

KepyBaHH.s 3 rrepeaarHolo SyHrcuierc W(p) - _-: _ .u nareri Matlad.
Tp +l

19. Bnr<onaru crpyr<rypni [eperBopeHHr ra Bn3:aa'lrv"rtr nepeAarorrHy

Syuxqirc :a sa4auoro cxeMoro.

20. Buzl':'aquru criftxicrr ra qxicrr crrcreM B nar<eri Matlad 3a 3a.rraHoro
cxeMoro.

21 . Blrxonarn s nareri Matlad nocni,{xeHns HeriHiftuoi ctorenu.
22. Cxeua pery trosaHus renroo6NriuHzna :MiuranHs.
23, Perynronauua [oBepxHeBvx renrloo6NriHHlrrcie, Crara.mi

xapaKTepv crr.rKr{ noBepxHeBvx ren:roo6NriHH}rxie. Cxeua
perynoBaHHfl rroBepxueBax ren:roo6uisuzr<ie snrusoNr Ha Bl.rrpary
raptqofo telroHocis. Cxeua perynroBaHH{ noBepxHeBoro
renroo6uiHszr<a.

24. Ten,roo6uiHHnKr.r 3 arpefarHr.rM craHoM cepeAonlrrqa. Cxeua
perynroBaHHr poboru relloo6MiHHrzKa uuqxoM B[ntrBy Ha Br4rpary
lapr4, tqo rpie. Kacxa4ua cxeMa perynroBaHHr reMrreparypr4

JrroBaHHr TLrcKy rrapr{, uo rple. 3 elo IIo

0/d

rk/

1d?rn pezqnnAatw

r-r .-:r7--r



xeMa pefyrroBaHHq TeM[epaTyprr

v.
KOHIeHCaTOpIB IITJTTXOM BnnIrBy Ha

HCaTy.

reMneparypx npoayKry Ha BHxoai 3

A "rra[vBlllri4 fa3 - [oBiTpr" 3

BITXiAHT4X ra3ax.
eparypH npoayKry B anapari 3

rl.(o KopeKTy10T6 cniBBiaHoueHHff

HonorirrHifi rexHonorii.
ycTaHoBKLI.

ixaqiftuoi ycraHoBKr4 qx o6'exra

r\4 OiKarlii.
uQixauii :i cxeMoro anrouarrasaqii.
ourypie perynroBaHHs npoqecy

HHs npoqecy perrurpixaqii, ronu

y pexru$ir<aqii npu ronrnauuax

o 3a,rr4rxKy rpoqecy pexrzSiraqii :
xi4noi cylriuri.

exrnrpiKaqii nplr 4uuauiuuux suiuax

Ar4c r nrly npoqecy pexnz$ir<aqii s
xi4noi cyuiui.

4ucrr4ntry npoqecy per<rurf iraqii
Brrrpar Arzcrr4.trary ft urxi4noi

er<rfi$ixaqii npu o4uouacuifi :rr.riui
irui.

41 Bapiauru cxeM aBroMarri3aqii npoqecy perrz$ixaqii.
42. Macoo6uinui npoqeclr s 6iorexHororiqniri rexsonorii.
43. llpoqec a6cop6uii.
44. Crpyxrypna cxeMa rpouecy a6cop6qii rx 06'eKra KepyBaHHs.
45. Cxeua cra6ili:aqii npoqecy a6cop6uii. Cxer,.ra npouecy, KoHrypy

perynroBaHHr, esaeN{oais oKpeMr.Ix rconrypia perynroBaHHr.
46. Cxena npoqecy a6cop6uii - 4ecop6qii.

Onnrynannr Aurery-oqiuxy 3 Meroro oqiurcnauux rxocri r<ypcy 6yge naAaHo no
3aBeprueHHro Kypcy.



Cxeua rvpcv " Aero
Ta6nuqq 1

)Ma naruraqia ra ynpaeliuuq 6iorexHoJroriqHutr npoqecoru rt

l{! Telra 3anxru (nepenir rrr4TaHb)

(Doprraa

girnrHocri
ra o6cqr

foAI]H

Jlireparyp
pecypcrr B

inrepueri
fo,u

Tepuin
BI]KOHAHH

f

l. Tlrnu 6iorexHo,roriqur.{x npoqeclB ra
ocHoeui enN4orlr ao ix pealirauiT. reKuiq 2

i
Tr4X{AeHb

2

rpaHclopr I Ao3yBaHHs
r<ot'.tnoueHris loxrrBHrrx cepeAoBLtul.
llpzrorynaun.r pi4xzx cepe4oelrrq.
Creplr.rri:aqil fl oxrrBHr.rx cepeAoBr.rrq

,IICKIII.'I 2
1

TI4XAEHL

OcnosHi eranr4 nigroroer<u
rpapuaqenrzuuoro o6la4uaHm.
.I{o:yaaHHr pi4nnx crepn,rswocri
)rc4Br.{JrbHHX cepeaoBuru i iHLur.tx
pi4xzx rcolruoneuria: ninoraculmu,
Kopr.rrye PH posvuHin, cepeloBr4[I
glx. ni4NzuenHr. Crepuni:aqir
IIoBrTp.[.

Cauoc'rifiHa
po6ora 4 6

I
TI{XACHb

3

flpoae4euHa npoqecia $epnaenraqii.
Knaclr@ixaqix aBroMarr4qHoro
o6,ra4uauua ra rexwo,roriqHux
npoqecin.

neKrlit 2
2

TIIXACHL

4

fio6ygona qacoBi4x ra qacrorHr4x

xapaKTeprrcrnK Tr.rfloBrrx lasox CAK
(laxer npl.rxna4u r.t x nporpau Control
System Toolbox cepeAoBzrqa
MatLab)

llparruvna
po6ora

4,, 5, 6,7,
8

2
2

TI,IXACH6

5

Anaparlr ra o6:ra4uannr
biorexsonorii. Ilpuuqlrnu
KracrrqHltx uruipronaur, qo
3acrocoByrorbcr e 6iorexHo,'lorii.
Buuip reuneparyprr, rncKy, Brrrpartr
ra:in ra pi4uu. Cytacrre o6la4naHur
rlruiprcnauux reMneparyprr, Trzcry,
Br4Tparv ra-rin ra pi4un.

JreKrlit 12 2
3

TI{x{AeH6

6

Baviproeauur r srzaKocri o6epranu_r
uirua,rxn. noryNHocri. o6crry i
Macrr cepeaoBlrqa $epnreuraqii
Cy.racue o6:raAHaaHq rnt
BaMlploBaHHr runz4roc:ri obeprannr
MlrrraurKt4, noryxnocri, o6cxry i
N4ach cepeaoBn ua Sepvenraqii

,tIeKrlrt t,2 2
3

T14}I(ACHB

7

locni4Nennr neperBopeuHt
crpyKTypHrrx crrcreM (naxer
nprrrJrarHrrx flpofpaM Control
System Toolbox cepeaoBr.rua
Matlab)

llparruvua
nn6nrq

456
8

7,
2

4
Tr4)IqeHE



8

.{ocli4xenHr noperBopeHHs
crpyKTypHr4x cr4creM (narer
[pr{KJraaHr.rx nporpaM Control
System Toolbox cepeaoBr-rua
Matl-ab)

Ilpaxruvna
p06ora

4\6
8

7,
2

4
T14XAeHb

o

Blruiprcnauna e'c:xocri cepeAoeurqa

Qepuenraqii, pH,
oKucJrroBar6HoBiAnognoro
no-reu uia,ry. xoHueurpaqii xr.rcuro i

rioxcuay Byfneqro B nr.rxi4uux
ra:ax. Cyuacue o6ra,4uauuq ar.s
nuviprosaunr e'c:xocri cepeAoBr.ruta
rf epueuraqi'i, pH, orcuc,rrcnarsuo-
siaHosnoro noreuuizury,
KoEueHTparlii Kracnro i qiorccz4y
Byfneqro s suxiauux ra3ax.

neKrlit 2
5

T XAeHb

10

BlrlriproeaHna xonqenrpaqii
po3qr.rHeHoro rucnro. Blruipronanna
[IBI4AKOCTI CIIOX14BaHHt KI4CHIO

rr.rixpooprani:uavu e
6iorexuororiqn14x npoqecax.
Bulriproeanux ri:rxocri
po3quHeHof o AloKcr4ly Byfneurc,
pisus niHra.

JICKIIT' 1)? 2
5

TI,IXAEHb

11

Cyvacue o6ra.4naHH.fi ans
elruipronauu.r lrouqeurpaqii xucurc i
aioxcr4qy Byrneqro e nuxi4uux
ra:ax. Cyvacue o6raauauu.s ar.{
BI4MlprOBaHHr pO3r{UHeHOfO Kt4CHrO.

Cyvacue o6:ra4naunx Anfl
nulripronannx rilrxoctt
po3r{uHeHofo AloKcr.rAy Byfneqrc,
pisH.{ ni}ru

Carraocrifina
po6ora 9, 10 6

5

Tr4XAeHb

12
Bl.rrr.ripronauur rouqeurpaqii
nixpooprau irrv ia. cy6crparia i

npo.4yKTlB
neKrIl{ 2

o

TIiX.4eHr,

TJ

Bu3HaqeHnq criftrocri ra .srocri
cllcreM ylparriuur (narer
npr{KnaAHr4x nporpaM Control
System Toolbox cepeAoBHrrla
Matl-ab)

llparruuua
po6ora 8

7,
2

o

Tr4x(AeHE,

14

Ocuoeui [pr4HrIV nr4 no6ygoalr
c[creM ynpauinHr ir
3acTocyBaHHqM KlacurrHnx
a,rropnruia. Bxiani ra euxiaHi.
repyroui ra :6yprorcui aii (:uinui,
Brr,'rr.rBr4, xoopglrnaru), noxu6xa.
11pr.r H uu nn KepyBaHHr: porivraeui.
:airaxneni ra rcou6isonairi CAK

neKqit 1)? 2
7

THXACHE

15

Onuc czcrev e npocropi crauin.
reponanicrr i cnocrepeNuicrr
cl4creM ynpanniuu.r (naxer
npvrcraAHnx nporpaM Control
System Toolbox cepeAoBr.rula

flparrrzvHa
po6ora

4,5,6,7,
8

2
7

TI4 XAEHL



Matl-ab)

16

BxiAni ra euxiaui, Kepyrcqi ra
:6yprorcui .qii (:uiuui, BIITII4BIT,

xoopauuarn), noxlr6xa. flpl.ruuunu
KeplEaHHq: porirt,txneui. :avrcHeHi ra
xou6iuogaui CAK

Calrocriftna
po6ora

456
8

7,
4

7
TITXAeHb

t7
fllruauiuui xapaKreprrcrlrxl4
rhnoBr.rx pery:rrropie. flepe4arui

Qyuruii qraQponux oicreM
KEDIEAHHq

neKrIi{ 1) 2
8

Tr4XAeHb

18

Blr3uaqeuH.[ crifixocri po6oru
niniiisu x crrcreM (narcer
rrpuKra,qHr4x nporpaM Control
System Toolbox cepeaoBllua
Matlab)

llpaxruvua
po6ora

4,5,6,7,
8

2
8

THXAeHb

t9

llplixla4ra 3acrocyBaHHr rt4IIoBI4x

a,rropnrvia r,nA ynpaa,riHur
6iorexno:rori.{Hrara}r npoqecaMr.
Oauorcouryps i chcreMu ynpag,'IiHHs

neKrlrt t, 2, 3 2
o

TIT)KAeHb

20
flprve i 3BoporHe neperBopeHH.s

Jlauaca. Bzr<oplrcrauu.a
nepereopeHl JIanraca.

llpaxruuua
po6ora

4,5,6,7,
8

2
9

Tr4 XAeH6

21
Clrcreuu : xounencarlieio :6ypenr
ra KacKanHoro ynpaeliuwr.
6araroge'ssKoei cucreruu ynDar:riuH.r

JICKIII{ 10)l, 2
10

TI]XAEHb

22
Haraurryeanur peryrrropin
TIinOBIiML{ alrOpuruat'llt. lI-, fII-
IIIn-peryjr.{ropu

3

TA
llparruuna

po6ora
7,4,5,6,

8
2

10

Tr.{xAeHb

LJ
Ilepe4arui QyHr<uii uuQponux
cncreM KepyBaHHs. ll-, |II- ra lII.{-
perynflToplr

CanocrifiHa
po6ora

1211,10, o
10

TIIx(AEHb

aA

Biorexnororique o6raAnaHnq i
npllnaar.l ynpaBnlHHc.

OyuxqioHa,rrni cxeMr4 cr4creM

asroNaarn:aqii rexHo,roriq u ux
npoqecie

neKrlis 104l, o, 2
11

TI,Ix(AEHb

24

Asrolaarusaqis o6'exrie 3

vexaiiqnuuu flpoqecaMr4. Bu6ip
nyHrcrie roHrpo,'r ro. perylrceaHur i

curHarirauii. Bu6ip rexs iqsnx
:aco6ie aeroN{arn:aqii Bu6ip
nyHr ris roHrpo,lro. pery,rrceaHHr i
cursari'lauii. Bn6ip rexu iv H r.r x

saco6ie asroldarusauii

JreKulf 1) 2
ll

TI4XAeH6

25

Mo4elroeanna niniiiuux cr4creM
ynpauiuu.r y rareri simulink ra
onrlrNri:arlis HanarrrryBaHr, IIIA-
perynrropa (naKer rrpr.IKnaAHlrx
nporpaM Control System Toolbox
cepeaogurqa MATLAB)

llparcruuua
po6ora

4,s,6,7,
8

2
l2

TI4XACHb

26
Asror\daru:aqir o6'exrig 3

ri4polrexaniununu npouecaMlr.
AsroNrarr-r:aui.9 npo(ecie

JICKIIi' 1,2, l0 2
12

TIIx{ACHb



3MiruyBaHur pi.quHlr i ra3iB. Oi3[qHa
cyrrericrr :lrilrynauur. Mera
vnnaerisrs i nora3l ux
eQeKTIBHocri. Aua,ri: rpoqecy .rx
o6'erry ynpan,riuur. Cxelra
aerol,rarusaqii npoqecy :lriuyeaunr
AeroNraru:auir npoueciB
snilrynauue pi4uuu i m3iB. Oi3r4.rHa

cyrrenicrr suilrylann.r. Mera
vnnasriHrlc i nora:gltrc
erf errr.rruocri. Anaris npoqecy rx
o6'eKry ynpaelinnr. Cxelra
asroi'4arugauii npoIIecy 3MirrryBaHHt

27

Agrouarzqni riHii Ars napQyrrepuoi
npovuc,roaocri. Agrovara:attiq
po6orr4 $epueuraqifiuoro
o6na,4HaHHt

Cauocriftua
po6ora

t210, 11, 4
12

TIlX{AeHL

28

Aeror\4arrisauis o6'exrie 3

TenjroBl4Mn npoqecaMr.r Ta

npoqecaMr4 Macoo6MiHy. OisnqHa
cyrrenicrr flpouecy. Mera,,--^^-:-..-- : -^ynpaBnrHHfl l noKa3HIK
eQexrunuocri. Auarir npoqecy ax
o6'exry ynpauiuu.f,. Tunoea cxervra

agronarzsaqii pexrN$iraqifiHux
rorou. (Diglr.{Ha cyrrenicru npoqecy.
Mera ynpae:riuur i nora:nun
eQerrunnocri. Auali: npoqecy rr<

o6'erry ynpanniHns. Tr4nosa cxel4a
aBroMarr.r3arlii pexruQiraqifinzx
KOJIOH.

JreKqlt l0)I, 2
13

TI,IXAEHb

29

,{oc:ti4xeunr ue:riniffnux
crpyKrypHnx cxeM (narcer
npr{KnaAnux [porpaM Control
System Toolbox cepeAoBrrrqa
Matl,ab)

flpaxruuua
p06ora

7,4,5,6,
8

2
13

TIIXAEHL

30

Anrorr.rarlrgaqi-s o6'eKris 3

npouecaMI xir'r i.r uoi araenoAii.
(naxer npur:ra4nux nporpav Control
System Toolbox cepe,qoBr{uIa
Matlab) (naxer rpzKrraAHvx
flporpaM Control System Toolbox
cepeaonurqa Matlab)

llparruuua
po6ora

4\6
8

7,
2

t4
TUXAeHb

31

Tunoni :riuifiui AznaMi.rHi raHrn
(uarer nplrxra4nux nporpau Control
System Toolbox cepeAoBr4uta
Matlab)

Jla6oparopna
po6ora 8

7,
4

14-15
Tr4XAeH6

3Z

AsroMarn:aqis o6'exris 3

uit<po6io,roriuHrauu lpoqecaMu.
(naxer npaua4uzx nporpan Control
System Toolbox cepeAoBr4ula
Matl-ab) (naxer npr.rKrraaHrrx
nporpaM Control System Toolbox
cepeaoBurua MatLab)

llpaxrvuHa
p06ora

7,4,5,6,
8

2
15

TirxAeHL



Toolbox
(rraKer

Control

ifffil., lbolbox ce'eAoBl4rqa

Ilpaxrrtvna
po6ora

4, 5, 6, 7,
8

16
TIIXAEHE
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