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Mporpama HaBYaNbHOI AUCLUNAIHN
1. Onwuc HaBYaNbHOI AUCUMNNIHMK, ii MeTa, NnpegMmeT BUBYAHHA Ta pe3yabTaTh HaBYaHHA

Asmomamu3sauyia hapmayesmuyHux ma 6iomexHono2iYHuUx 8UPObHUYME CMBOPHE NMe8Hi MexHiKo-
eKOHOMIYHI nepesaau 8 ycix 2asay3ax YKpaiHu. BoHa 3mMiHIOE xapakmep i ymosu rpayi Ha 8UpobHUUME.
CKkopouyemobca 00 MiHIMymy mpydosi 3ampamu, MOHUMCYEMbLCA MCUXOs02iYHe MepeHas8aHMar(eHHs
NpauyisHUKAG, Ha HbOMY 3AAUWAEMbLCA Auwe GYHKUIT nepeHacmporws8aHHs aemomMamu4HuUX cucmem Ha
HOBI peXumu ma y4acme 8 peMOHMHO-HAAA200Hy8aAbHUX pobomax. BnposadiceHHA asmomamu3ayii
npuHocumMb 3HA4YHUl eKOHOMIYHUl edeKm 3a PaxXyHOK 300UW,AOHCEHHA eHepeemuy4Hux pecypcis,
36inbwWeHHA 8UPOBHUYUX MOMyxHOCmel manidsuweHHs AKocmi NPoodyKuyi.

Aemomamusauia gapmauyesmuyHux ma biomexHonM02iYHUX 8UpobHUUME HanpassneHa Ha
MOKPAWEeHHSA MOKA3HUKI8 MiKpobiosoziyHoi mexHonoeii: 36inbuweHHA KinbKocmi npodyKuii, MOKpaueHHsA
il Akocmi ma 3HUXeHHA cobisapmocmi 3080AKU BMPOBAOIKEHHIO ABMOMAMUYHUX CUCMEM.
BupobHuymeo Ha ocHosi biomexHonoeii ma ¢apmauii Hocame 6azamocmadiliHuli xapakmep. lpouecu
Ky/sibmu8y8aHHA MIKpPOOP2aHi3Mie nposodsameca 8 6a2amogasHuUX 2emepo2eHHUX cucmemax 3
BUKOPUCMAHHAM 6a2aMOKOMMNOHEHMHUX MHUBU/AbHUX Cepedosuw 8 ymMoBax CKAAOHUX 6ioximiyHux
mexaHiamis pez2ynauyii pocmy biomacu, ni@MpPUMaHHA MeMNepamypHo20 pexcumy, wo i npuzeooums 00
20cmpoi HeobxiOHOCMiasMomMamu4yHo20 pe2ynr8aHHA Yux rnpouyecis.


mailto:vmm71@i.ua

Memoto eusuYeHHA OucyunaiHu «Aemomamu3auyia ¢apmayesmu4yHux ma biomexHon02iYHUX
supobHuyme» e opmysaHHA y 3006ysayie suw0i 0C8IMU MmeopemuyvHUX, MPAKMUYHUX 3acad ma
MPUHYUMi8 nos’a3aHux 3 NPUuliHAMMAM piweHb 8iOHOCHO IHMeHcugiKayii icHyr4ux 6iomexHoM02iYHUX
8UpobHUYME, HaNpasaeHux HA [MOKPAWEHHA [MOKA3HUKiI8 AKocmi  ¢apmayesmu4yHo2o ma
biomexHos02iYHO20 8UPOBHUYMEA.

BidnosioHO 00 oceimHbOI npozpamu OucyunaiHa mae 3abesnevyysamu:

3a2an16Hi KOMIeMeHMHocmi:

- 30amHicmeb nposedeHHA 00CnidOHeHb HA 8i0N08IOHOMY piBHI

- 30ammHicmbe naaHysamu ma ynpasasmu 4acom

- HasuyKu 8uKopucmaHHsa iHhopmauyiliHux i KOMyHIKauiliHux mexHonoail

®axosi KomnemeHmMHocmi

- 3damHicme po3pobaamu Hogi biomexHonoeiuHi 06’ekmu | mexHonoeii ma nidsuwysamu
ehekmusHicmob  icHyrOYUX mexHon02ili Ha OCHOBI eKkcrnepumeHManbHUX ma/abo meopemu4HuUX
docnidneHb ma/abo Komn’romepHo20 MOOento8aHHSA

- 3damHicme 3acmocosysamu ¢hyHOaMeHManbHi HAyKosi hakmu, KOHUenyii, meopii, npuHyunu
071 po38°a3y8aHHA npogeciliHux 3a0a4 i npakmu4Hux npobaem biomexHonoeaii

- 30amHicmeb oyiHroeamu ma 3abe3snevyysamu AKiCMb 8UKOHY8AHUX pobim

- 30amHicmb emintog8amu iH¥eHepHi po3pobKu y 2any3eeomy mMauwuHobyOy8aHHI 3 Ypaxy8aHHAM
MexHIYHUX, OpeaHi3ayiliHux, npPasosux, EeKOHOMIYHUX ma eKOos02iYHUX acreKkmis 3a ycim
HUMMEBUM  YUKAOM  MAWUHU: 8i0 MPOEeKMYyB8aHHA, KOHCMPYIBAHHA, eKcnayamauii,
niompumaHHA npaye3f0amHocmi, 0iazHOCMUKU ma ymusnizayii.

- 30amHicmb o0yiHIO8AMU MEXHIKO-eKOHOMIYHY e@eKmusHicms munosux cucmem ma ixHix
CK/AGOHUKI8 HA OCHOBi 30CMOCOBYBAHHA AHAAIMUYHUX Memo0dis, aHani3y aHasoz2ie ma
B8UKOPUCMAHHA 00CMYNHUX OGHUX.

- 30amHicmeo peanizosysamu meopyull ma iHHosayiliHuli momeHyian y npoekmHux po3pobkax 8
cehepi eany3zes020 MawiuHobyOdy8aHHSA

- 30amHicmb cucmemMamu4HO20 BUBYEHHA MA AHAMI3Y HAYKOBO-MexHIYHOI iHhopmauyii,
8imyu3HAHo20 U 3aKopO0oHHO020 00C8idy 3 8i0N08IOHO20 Npoginto Nid2omosKu

- 30amHicmb 6pamu yyacme y pobomax 3i CKAAOAHHA HAYKOBUX 38iMi8 3 BUKOHAHUX 3080aHb MA Y
8MPOBAOHCEHHI pe3ysibmamis 00CniOHEeHb i Ppo3pPobOK y eany3i MawuHobyodyeaHHs

[pozpamHi pe3ynemamu HaABYAHHA

- Bumimu obupamu ma 3acmocogysamu Hatbinbuw npUOAMHi Memoou MamemMamuiHo20 MOOeII08aHHs ma
onmumizayii npu po3pooaeHHi HAYKOBO-MEXHIUHUX NPOeKMi8

- Bmimu pospobnamu, o6rpynmosyeamu ma 3acmocosyeamu Memoou ma 3acodu 3axucmy ma
HABKONIUWHBO20 Cepedosuya 6i0 Hebe3neyHux akmopie mexHo2eHH020 ma 0i0N02TUHO20 NOXOOIHCEHHS

- 3HQHHA | PO3YMIHHA 3AcA0 MEeXHOs02iYHUX, YyHOAMEHMAAbHUX MA iH¥EHepHUX HAYK, WO
/A1e3ameo 8 0OCHOBI 2as1y3e8020 MAWUHObBYOy8aHHA 8i0NosiOHOI 2ay3i

- AHanizyeamu iHxceHepHi 06’ekmu, npouyecu ma memodu.

- Tomysamu supobHUYME80 Ma eKcrayamysamu supobu, 3aCmMocosyr4YU A8MOMAMUYHi cucmemu
niOoMpuMy8aHHA HUMMEBO20 YUKY

- Obupamu i 3acmocosysamu rnompibHe 06/1A0HAHHSA, iIHCMPYyMeHmMU ma Mmemoou.

2. MNpepekBi3uTK Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLie B CTPYKTYPHO-NOTYHIA CXeMi HaBYaHHA 3a
BiANOBiAHOIO OCBITHLOIO NPOrpamoto)

JAucuunaiHa «Asmomamu3sauyia papmayesmuyHux ma biomexHon02iYHUX  B8UPOBHUYME»
b6a3yemoca HaO 3HAHHAX, 00epHAHUX CMyOeHmMamu npu BUBYEHHI HABYAAbHUX OuCYunaiH, a came:
mamemamuku, iHpopmMmamuku, npouyecie i anapamie biomexHono2i4HUX BUPOBHUUMS, peakmopie
biomexHon02i4HUX BUPOBHUYME.



3. 3micT HaBYaNbHOI AUCUMNAIHU

Po30in 1. MPOLIECU | ATTAPATU BIOTEXHO/10rIT

Tema 1. Tunu 6iomexHOM02iYHUX MPOUECci8 Ma 0CHOBHI suMoau 00 ix peanizayii
Tema 2. NepedpepmeHmayiliHi npoyedypu

Tema 3. [posedeHHA rpouecie hepmeHmay,ii

Tema 4. Anapamu ma 061a0HaHHA biomexHonoeaii

Po30in 2. OCHOBU BUMIPIOBAHb B BIOTEXHOJ10r 1T

Tema 1. lpuHYUNU KAGCUYHUX 8UMIPHOBAHb, W0 3ACMOCO8YyOMbCA 8 biomexHonoeail
Tema 2. BUmipto8aHHSA 8enu4UH, cneyugiyHux 0.8 biomexHonoeail

Po3din 3. BACTOCYBAHHA K/IACUHHUX CUCTEM ABTOMATUYHOIO PETYJ/IIOBAHHA, [/1A YIIPAB/IIHHA
BIOTEXHO/IOMNYHUMMW NPOLUECAMMU

Tema 1. OcHo8HI npuHyunu nobydosu cucmem ynpassiHHA i3 3aCMOCY8AHHAM KAACUYHUX an20pUummis
Tema 2. JuHamivyHi xapaKkmepucmuKu muriogux peaynamopis

Tema 3. lpukanadu 3acmocy8aHHA MUMosUX an20pUMMI8 014 ynpasaiHHA biomexHono2iYHUMU
npouecamu

Po30in 4. A[TAPATYPA | PEAJII3ALIA CUCTEM ABTOMATU3ALII BIOTEXHO/10MYHUX MPOLIECIB

Tema 1. biomexHosoziuHa anapamypa i npuaadu yrnpasaiHHA

4. HaBuanbHi maTepianu Ta pecypcu

bazosa nimepamypa:

1. Tor4apeHko b.M., Ocaduuli C.I., Bixposa /1.I"., Kaniu B.M., iduxk O.K. Aemomamu3sayis eupobHuU4uUx
npouecis. Has4anbHuli nocibHuk — Kiposoepad: Budaseyb — JluceHko B.®., 2016 — 352 c.

2. MamemamuyHe modesntosaHHA npouecis i cucmem [EnekmpoHHul pecypc] : Hasy. nocib. / A. I.
Hyuenko, /1. P. /ladiesa, M. C. llipaay, A. HO. *ypakoscekuli; KIl im. lzopa Cikopcbko2o. — EnekmpoHHi
mekcmoei 0aHHi (1 ¢palin: 5,6 Mb6alim). — Kuie : KIl im. lzopsa Cikopcbkoeo, 2021. — 351 c.

3.  MyueHko A. . MamemamuyHi modeni yugposux cucmem KepyeaHHsA [Tekcm]: Ha-84. nocib. / A. |.
Hyuerko. — K.: I3MH, 1997.-240 c. bibnioep.: C. 235. =300 np. — ISBN 5-7762-9025-7.

4. Keacko, M. 3. [lpoekmysaHHA i 00CniOHeHHA cucmem agmomMamu4H0o20 KePYB8aHHA
mexHono02iyHuUMu npoyecamu [Tekcm]: Hasy. noci6./ M. 3. Keacko, M. C. Mipeay, T. B. AgepiHa. — K.: IBL|
"BudasHuuymso «lonimexHika»", 2003. — 360 c.

5. CmeHuenb U.l. Aemomamuka ma asmomamu3ayis Ximiko-mexHo102iYHUX npouecie.—/Ty2aHCbK,
2004.— 375c.

6. CmeHuyens U.I. Aemomamu3sauyia mexHono2iyHux npouyecie XimidHux supobHuyms.—K.:IC/10, 1995.—
360c.

7. Keacko, M. 3. MamemamuyHe Mo0esnio8aHHA ma ioeHmugikayis 00HO- i 6aeamogumipHUX cucmem
[Tekcm]: Hasy. noci6. / M. 3. Ksacko, /1. P. /ladiesa, M. C. Mipaay. — K.: HTYY «KI1l», 2006, — 308c. bibniozp.:
C.277-278.

Lodamkosa nimepamypa:

8. Keacko, M. 3. [luHamiuHi enacmueocmi HanNipHO20 AWUKA 3 M08IMPAHO NOOYWKO AK 06'ekma
KepysaHHA sumpamoro macu/ M. 3. Keacko, M. C. lMipaay, A. t0. }ypakoscbKuli// «KoHmMpone i ynpasniHHAa e
CKnadHux cucmemax». XI MixcHapodHa KoHpepeHyia. Te3u donosideli. 9 — 11 xcoemHsa 2012 p. — BiHHuyA:
BHTY, 2012, - C. 190.

9. CiniH P.l., CmaoHuk A.®., Toembko B.B. 36ipHuUK 3a0a4 3 0CHO8 A8MOMAMUKU i asmomamu3auii
B8UPOBHUYUX npouecia. — XmeabHuybkuli: XHY, 2005. pug “PekomeHO08AHO AK HABYAAbHUU MOCIOHUK 014
cmydeHmig 8UUUX HOBYAAbHUX 3aKnadie” HadaHo MiHicmepcmeom oceimu i HayKu YKpaiHu, aucm Ne 1/11-
6356 8i0 10.12. 2004. — 211 c.



10. Aemomamu3ayia mexHo102i4HUX npouyecis i upobHUYMe xap4oseoi npomucaosocmi: Midpy4HUK/
JladaHwok A.l.,Tpeayb B.T., Eabnepin I.B., Uroyropa B.A4. — K.: AepapHa ocsima, 2001 — 224 c.
11. /ladaHrok A.l1. Teopis aemomamuyHO20 KepyB8aHHA: Kypc nekuili (vacmuHa nepwa) — K.: HYXT, 2004
-124c.
12. lMonosu4 M.l., Kosanbuyk O.B. Teopia asmomamuyHo20 Kepys8aHHA: Miopy4yHuUK. — K.: /lubids, 1997.
-544c.
13. MpoekmysaHHA peakmopie biomexHono2i4HUX ma apmayesmuvHux supobHuuymae [EnekmpoHHuli
pecypc] : HasyanvHuli nocibHuk / HTYY «KMl» ; yknao.: /1. |. PymwcuHceKka, |. A. bypmHa, B. M.
Mosod3uHcbkul, B. t0. Lubeybkuli. — EnekmpoHHi mekcmosi 0aHi (1 ¢palin: 10,7 M6alim). — Kuie : HTYY
«KMl», 2014. — 131 c. https://ela.kpi.ua/handle/123456789/26741

HaB4YyanbHUMA KOHTEHT
5. MeToauka onaHyBaHHA HaBYa/IbHOI AUCUUNANIHU (OCBITHBOro KOMMNOHEHTA)

JlekyiliHi 3aHAMMA

Ne Ha3sBa Temu Jiekii Ta mepesik OCHOBHHMX ITUTAHb T'onnu
3/m (Tepemnik AMIAKTHYHUX 3ac00iB, MOCHIIAHHS Ha JIiTepaTypy Ta 3aBganag Ha CPC)

1 Jlekuist 1-2. Tumu 610TEXHOJOTIYHUX MIPOIECIB Ta OCHOBHI BUMOTH JI0 1X peari3arlii.
Jliteparypa: [1, 5]. CPC: OcHoBHI eTanu miAroToBKu (hapMarieBTHIHOTO
obnannanus. Jliteparypa: [8, 9].

TpaHcmopT i 103yBaHHSI KOMIIOHEHTIB MOXXKUBHHUX cepenoBuil. [IpuroryBanHs
piakux cepenosuin. Ctepuitizanis HOXUBHUX cepenosui Jliteparypa: [1, 2, 3]
CPC: Jlo3yBaHHS PIAKUX CTEPUIBHOCTI >KMBMJIBHUX CEPENOBMIN 1 IHIIUX PIIKUX
KOMIIOHEHTIB: MHOTACHUKH, KOpUrye PH po3unHiB, cepeoBHIL IS M1KUBJICHHS.
Crepunizariis nmositps Jlitepatypa: [8, 9, 10]

2 | Jekuis 3-4. IIpoenenns npoiieci pepmenTartii. Jlireparypa: [5]
CPC: Knacudikaiiiss aBTOMaTHYHOTO OOJIaTHAHHS Ta TEXHOJIOTTUHUX MPOILECIB. 4
Jlitreparypa: [1, 2, 6]. Anapatu Ta ob0aagnanns 6iotexuosorii. Jliteparypa: [4, 5]
CPC: Cyuacue obnagnanus 6iotexnouorii. Google classroom

3 | Jleknis 5-6. [IpuHIMIM KIaCHYHUX BUMIPIOBaHb, III0 3aCTOCOBYIOTHCS B
6ioTexHoorii. BumipremnepaTtypu, TUCKY, BUTPATH T'a3iB Ta PiJUH.

Jlirepatypa: [1, 2]. CPC: Cy4acHe oOsaJiHaHHS BUMIpPIOBaHHS TEMIIEpaTypH, 4
THCKY, BUTpaTH rasis Ta pigua. Google classroom

4 | Jlekuisi 7-8. BumiproBaHHSI MIBUAKOCTI 00epTaHHS MIIIAKH, MOTYKHOCTI, 00CATY
1 macucepenouma pepmenrairii Jliteparypa: [1, 2] 4

CPC: CyuacHe oOnagHaHHS A7 BUMIPIOBaHHS IIBUIKOCTI OOEpTaHHS MiILAJIKH,

HOTYXHOCTI, 00csTy i Macu cepenoBua hepmenranii Google classroom
BumiproBannst B's3kocTi  cepenoBuma ¢depmenTanii, PH, oxucmroBaIBHO-

BIJIHOBHOTO TOTEHITIaTy, KOHIICHTpAIlli KUCHIO 1 JIIOKCHIY BYTJICIIO B BUXITHUX
razax. Jlireparypa: [1, 2, 3]. CPC: Cy4acHe oOnamHaHHS AJii BUMIPIOBAaHHS
B'SI3KOCTI cepenoBuiia (pepmeHTarii,pH, OKUCIIOBAIbEHO-BITHOBHOTO TOTEHIlIATY,
KOHILIEHTpALlii KUCHIO 1 IIOKCHUIY BYTJICIIO B BUXiIHUX Ta3zax. Google classroom
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Jlekuis 9-10. BumiproBaHHSI KOHIIEHTpaIlli pO3UYMHEHOTO KHUCHIO. BuMiproBaHHS
IIBUJKOCTI  CIOXKMBAaHHSA KHCHIO MIKpOOpraHiaMaMu B  010T€XHOJIOTTYHHUX
npomnecax Jliteparypa: [1, 2, 3]. CPC: CyuyacHe oOnagHaHHS JIsI BUMIPIOBaHHS
PO3UYMHEHOTO KHCHIO BuMIiproBaHHS KUIBKOCTI PO3UMHEHOTO AIOKCHUJY BYTJIEIIIO,
piBus minu Jliteparypa:[1, 2, 3]. CPC: CyuacHe oOnagHaHHS Ui BUMIiPIOBaHHS
KUJIBKOCTI PO3YMHEHOTO J1IOKCHHY BYTJIEIIO, PiBHS MiHU

Jlexnisi 11-12. BumiproBaHHS KOHIIEHTpALlii MiKpOOpraHi3MiB, CyOCTpaTiB i
npoxaykrisJliteparypa: [1, 2, 3]. CPC: CydacHe oOmagHaHHS IS BUMipIOBaHHS
KOHIICHTpalii MiKpOOpraHi3MiB, CyOCTpaTiB 1 MPOIYKTiB

OCHOBHI TPUHIMIIK TOOYAOBU CHCTEM YIPABIIiHHS i3 3aCTOCYBAaHHIM KJIACHYHHX
anroputmis Jliteparypa: [1, 2, 3]. CPC: Bxigni Ta BUXijHi, Kepyrodi Ta 30yproroui
Iii (3MiHH1, BIUIUBH, KOOPAUHATH), MOXUOKa. [[puHIINIIN KepyBaHHA: PO3IMKHEHI,
3aMKHEH1 Ta KOMOIHOBaHI CUCTEMH KepyBaHHS

Jlexuis 13-14. JlunamivyHi XapakTepUCTUKN TUIOBUX peryisaTopis Jliteparypa: [1, 4
2, 3]

CPC: Ilepenatni @ynkuii nuppoBux cucteMm KepyBaHHs [Ipukiaau 3acTocyBaHHS
TUTIOBUX aJITOPUTMIBJIS  YIpPaBIiHHSA O10TEeXHOJOTIYHUMH  TPOIIECaMHU.
OnHOKOHTYpHI cucTemu yrpasiinus Jliteparypa: [1, 2, 3]

Jleknist 15-16. Cucremu 3 KOMIeHcali€o 30ypeHb Ta KacKaJHOTO YIpPaBIiHHS.
Oarato3B's3K0Bi cuctemu yrpasiinas Jliteparypa: [1, 2, 3]

HanamryBaHHs pery/siTopiB 3 TUIIOBUMHE anroputMmamu. Jlitepatypa: [4, 5]

CPC: I1-, II- Ta [Tl A-perynsropu Jliteparypa: [4-6]

Jlexnist 17-18. bioTexHosoriune obaaaHaHHs 1 TpUiIaau ynpasiiHHa. JlitepaTypa:
[1, 10]. CCP: ¢yukitioHaTBHI CXEMH CHCTEM aBTOMATH3AIlil TEXHOJIOTIYHUX 4
nporeciB.Jliteparypa: [4-6]

Bceroro 36

MpakmuyHi

OCHOBHI Yini npakmu4yHUX 3aHAMb — 3aKPinuMu 3HAHHA, OMPUMAHHI MpU 8UBYEHHI Meopemu4YHO20 Kypcy.
Habymu Hasu4ok nobydosu npuHUUNoeoi, GYHKUIOHAAbHOI ma CmpyKmypHoOi cxem cucmem
asmomamu3sayii mexHon02iYHUM 06/1a0HAHHAM hapMauesmu4yHo2o i MikpobionoziyHo20 8UpPobHUUME;
s8u3Ha4yamu rnoxubku cucmem asmomamu3ayii 3 munosumu pezysnamopamul.

Ne HazBa Temu 3aHaTTSa

3/

1 NMPAKTUYHE 3AHATTA 1-2. AUPEPEHLIANBHI PIBHAHHA | NEPEAATOYHI ®YHKLUIT
ONHAMIYHUX NAHOK TA CUCTEM

2 NPAKTUYHE 3AHATTA 3-4. YACTOTHI XAPAKTEPUCTUKU ANHAMIYHUX NAHOK, CUCTEM
ABTOMATUYHOIO PETYHOBAHHA | KEPYBAHHA.

3 NPAKTUYHE 3AHATTA 5-6. CTIMKICTb NIHIMHUX CUCTEM ABTOMATUYHOIO KEPYBAHHSA

4 NMPAKTUYHE 3AHATTA 7-8. CTATUMHA TA AMHAMIYMHA TOYHICTb PEFY/TIOBAHHA

5 MpakTnuHe 3aHaTTa 9. NOBY0BA MATEMATUYHOI MOAENI BIOTEXHO/IOTYHOTO
OBNNAAHAHHA

5. CamocrTiitiHa poboTa cTyaeHTa/acnipaHTa




Ne Tonynu Ha

Ha3Ba Temu, 1110 BHHOCUTBLCS HA CAMOCTiiiHe ONPalIOBaAHHS
n/n CPC
1 | OcHOBHI eTanu MAroTOBKM (hapMaleBTUUHOTO 00J1aIHAHHS 4
Jlo3yBaHHS PIAKUX CTEPUIBHOCTI JKMBWJIBHHUX CEPEIOBHUI 1 IHIIUX PIIKUX 4

2 | KOMIIOHEHTIB: MIHOTAaCHWKH, Kopurye PH po3umnuiB, cepemoBuny s
nipKuBIeHHs. CTepuiizaiis ToBITPs

3 | Knacudikariiss aBTOMaTUIHOTO 0018 THAHHS Ta TEXHOJIOTTYHUX MPOIIECIB 6

4 | Cyvache o0yiaHaHHsI 010TE€XHOJIOT1{ 6

5 Cyuache 00saiHaHHS BUMIPIOBaHHS TeMIEPaTypH, TUCKY, BUTPATHU ra3iB Ta 6
piauH

CyyacHe oOyagHaHHS JJI1 BUMIPIOBaHHS IIBUIKOCTI OOEPTaHHS MIIIAJIKH,
MOTY>KHOCTI, 00cATY 1 Macu cepeioBuIna pepMeHTalii

CydacHe obnagHaHHs Ui BUMIPIOBaHHS B'A3KOCTI cepeqoBHINa (epMeHTalli, 6
7 | pH, oxucCIIOBaIBHO-BITHOBHOTO IMOTEHINIATY, KOHIIEHTpPAIil KUCHIO 1 JIOKCHIY
BYTJICIIO B BUXIAHHX Ta3ax

8 | CyuacHe oOnaHaHHS AJi1 BUMIPIOBAHHS PO3UMHEHOTO KHUCHIO 4

CydacHe oGmagHaHHS JUIsl BUMIPIOBAHHS KUTBKOCTI PO3YMHEHOTO J1OKCUIY

; BYIJICLIIO, PIBHS HiHU 4
10 Cyuache ' O‘6JIaIIHaHH‘$I JUIS BUMIpPIOBaHHS KOHIEHTpalii MiKpOOpraHi3Mmis, 4
CyOCTpartiB i IPOAYKTIB
11 BxigHi Ta BUXigHI, Kepyroodi Ta 36yp}010qi gi’i (3MiHH‘i, BILTHBH, KoopﬂHHaTn), 4
noxuOka. [IpuHImnm kepyBaHHs: po3IMKHEHI, 3aMKHeH1 Ta komOiHoBaHI CAK
12 | Ilepenatni ¢pyHKUii TUPPOBUX CHCTEM KEpyBaHHS 4
13 | II-, ITI- ta ITI/I-perynaropu 4
14 | dyHKUiOHANBHI CXEMH CHCTEM aBTOMAaTHU3allii TEXHOJIOTTYHUX MPOIIECIB 4
15 | [ligroroBka g0 iciuty 30
BCBOI'O 96

Poboyum naaHom nepedbavyeHO BUKOHAMU GOMAWHIO KOHMPOsbHY pobomy 3 ducyunaiHu.

Uine pobomu: camocmiliHa poboma 3006ysayva 01 noenubnaeHHA npogeciliHux 3HAHb, (POPMYBAHHSA
MPAKMUYHUX HABUYOK, 8MIHHA GHAAI3y8amu npoyecu ma Asuwa, obrpyHmosysamu MOMAUSI piueHHS,
pobumu BUCHOBKU MaA y3a20AbHHBAMU MPAKMUYHI HABUYKU. B npoueci BUKOHAHHA pobomu cmydeHmosi
Haodarmocsa KOHCyAbmauyii. BiH nosuHeH 3’a8namucs 00 KepieHUKA He pidwe Hix 00HUH pa3 8 08a mucHi. 3a
muxodeHb 00 3a3HA4YeHO20 MmepMiHy 3axucmy, cmydeHm 30608'A3aHuli Hadamu ogopmaeHy OOMAWHIO
pobomy esuknada4vy 014 po3eaady npo il 8idNogiOHicMb 3080aHHI0 | sumoaam 00 0GhopMaeHHA. Y 8UNAOKY,
AKWO 8UKNa0a4Y 3pobumb 8UCHOBOK MPO HEMOMAUBICMb AornycKy cmydeHma 0o 3axucmy [AKP, ocmaHHil
30608'a3aHull nepepobumu mamepian y 8i0nosiOHOCMI i3 3ay8axceHHAMU i 3Hogy npedcmasumu (io2o Ha
po327180 8uKnadayy.

Temu [KP:

BapiaHm 1-10. Cucmema asmomMamu4yHo20 KepyeaHHA Kymosoi weudKocmi obepmaHHA Miwanku
tepmeHmepa

Bapianm 11-20. Cucmema amomamu4yHO20 Kepy8aHHA memriepamyporo cepedosuuya 8 pepmeHmepi

MoniTUKa Ta KOHTPO/b
¢ [loniTMKA HaBYaNbHOI ANCLMNANIHN (OCBITHLOrO KOMMOHEHTA)

IIpaBuiia BiaBiTyBaHHS 3aHATH Ta MOBEAIHKHA HA 3aHATTAX

BiaBiiyBaHHS 3aHATb € 060B’I3KOBUM KOMIIOHEHTOM OLiHIWBaHHA. CTyJeHTH 3060B’A3aHi 6paTH aKTUBHY
y4acTh B HaBYa/IbHOMY NIPOLECi, He CNi3HIOBAaTHCA HA 3aHATTA Ta He NPOMYCKaTH iX 6e3 NOBaXKHOI

NPUYMHY, HE 3aBaXaTH BUKIIAAa4yy MPOBOIMTU 3aHATTSA, HE BIABOJIKATHCA Ha Mii, 110 HE IOB’s3aHi 3



HaBYaJIbHUM ITPOLECOM.

[IpaBuia npu3HaYeHHS 320X04YyBAJTbHUX Ta WITPagHUX 0atiB
e rpadHi 6anu B paMKax HaBYAIbHOI TUCIUILIIHKA HE TlepeadaueHi

IMoaiTuka AenuIaliHiB Ta MepecKJIaaHb

Y pa3i BUHUKHEHHS 3a00proBaHOCTEH 3 HaBUYaJIbHOI JUCHUIUIIHU a0o0 Oyab-akuX (Opc-MaKOPHUX
00CTaBUH, CTYACHTH MalOTh 3B’S3aTHUCA 3 BHUKJIQJAaueM [0 JOCTYMHUX (HAJaHUX BUKIAJa4eM) KaHallax
3B’A3KY JUIsl pO3B’SI3aHHS MPOOJIEMHHX MUTAaHb Ta Y3TOKEHHS aITOPUTMY il 7S BiAMpPALIOBaHHS.

IoniTnka akaxeMiuHOI 100POYECHOCTI

[Tnariat Ta iHm dopmu HemoOpodecHOi poboTu HempumycTuMi. J[o mariaTy BiTHOCHUTBCS BIJICYTHICTH
NOCWJIaHb TP BHUKOPHUCTaHHI JAPYKOBAaHUX Ta ENEKTPOHHHMX MaTepiaiiB, IIUTAT, TyMOK IHIIMX aBTOPIB.
Henpunyctumi mifka3ky Ta CHHCYBaHHS IiJ] YaCc HAMMCAHHS TECTiB, IPOBEACHHS 3aHATh; 3/]a4a ICIUTY 3a
IHIIIOTO CTY/ICHTA; KOMIIOBAHHS MaTepialiB, 3aXUIIEHUX CHCTEMOIO aBTOPCHKOTO Mpasa, 0e3 103BOITy aBTopa
poboTH.

[TomiTrka Ta MPUHIIUTIN aKaIeMiqHOI ToOpodecHOoCTI BU3HA4YeHi y po3ain 3 Konekcey vecti HamionansHOTO
TEXHIYHOTO YHiBepcuTeTy YkKpainu «KuiBchkuil momiTexHiYHUN 1HCTUTYT iMmeHi Irops CikopchbKOTrom.
Heranprime: https://kpi.ua/code

IMouaiTuka akageMiuHoOl MOBEIIHKH i €THKH
CryneHTn MaroTh OyTH TOJEpAaHTHHM, IOBAXAaTH JYMKY OTOUYYIOUMX, 3allepedeHHs (OPMYITIOBATH B
KOPEKTHI! (OpMi, KOHCTPYKTUBHO MIATPUMYBATH 3BOPOTHHIA 3B'SI30K HA 3aHSTTSX.
Hopwmu eTruHOi MOBeNiHKM CTYEHTIB 1 MpaniBHUKIB BU3HAUeH1 y po3aiiti 2 Koxekcy vecti HamionansHoro
TEXHIYHOTO YHiBepcuTeTy Ykpainu «KuiBchkuil momitexHiYHUN 1HCTUTYT iMeHi Irops CikopchbKOroy.
Heranprime: https://kpi.ua/code

e Irops Cikopcekoro». Jeranshirre: https://kpi.ua/code

*  Buau KOHTPOAIO Ta PEMTUHIOBa CUCTEMA OLLiHIOBAHHA pe3yabTaTiB HaB4aHHA (PCO)
6. Po3n0din Has4asbHO20 Yacy 3a 8UOAMU 30HAMb | 30800HbL 3 KPEOUMHO20 MOOys 32i0HO 3 pobo4yum
HABYA/6HUM 1/10HOM:

Hayaneruli yac Po3no0din Has4YanbHUX 200UH KoHmposnoeHi 3axodu
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2 5 150 36 18 --- 96 1 1 eK3aMeH

MomouHuli koHmpones: MKP, 8idnoegidi Ha npakmu4yHuUx 3aHammsix, sukoHaHHs [KP ma cmapmosuli
peltimuHe He meHwe 26 barnig

KaneHdapHuli KOHMPOab: NPo8aduMbCa 08i4i HO cemecmp AK MOHIMOPUH2 MOMOYHO20 CMAHY BUKOHAHHA
sumoe cunabycy.

Cemecmposuli KOHMPOb: eK3amen

Ymosu donycky 00 cemecmpogozo KOHMPOM: 3Apaxy8aHHA YCiXx npaKmuyHux pobim, MKP ma [JKP ma
cemecmposull pelimuHe He meHwe 26 banie.

PeliTuHT cTyzeHTa 3 KpeIMTHOrO MOyl po3paxoByeThest Buxoasuu i3 100-6anpHoi mikanu, 3 Hux 50 6anu
cKiagae craproBa mkana. CTapToBUN peHTHHT (POTATOM CEMECTPY) CKIAAAEThCsS 3 OajiB, IO CTYACHT
OTpUMYE€3a:

1) BUKOHaHHSI TPAKTUIHHUX 3aBAaHb — 20 OasiB

2) MoaylbHa KOHTpoJibHA poOoTa — 10 Gamis.

3) nomariHs KOHTposbHa pobota — 20 6aiB


https://kpi.ua/code
https://kpi.ua/code
https://kpi.ua/code

2. Kpurepii HapaxyBaHHs OaiB:

2.1. BukoHaHHS MPAKTHYHHUX 3aBJaHb, MAKCHMAJIbHE 3HaYeHHs S5x4=20 6anu:

- «BIAMIHHOY», BUACHE NIPaBUJIbHE BUKOHAHHS MPAKTUYHOTO 3aB/aHHs — 4 OaJiB;

- «100pey, BYaCHe BUKOHAHHS MTPAKTUYHOTO 3aBJIaHHS 3 HETOYHOCTAMU — 3,9-3,3 OauiB;
- «3aJI0BLJIbHOY, HEBUACHE BUKOHAHHS MPAKTUYHOTO 3aBJaHHs — 3,1 Oanm;

- «HE3aJI0BIIbHOY», HEBUKOHAHHS TPAKTUYHOTO 3aBaaHHs — () OamiB.

2.2. Moay/ibHa KOHTPOJIbHA Po60Ta, MaKcUMaJibHe 3HaYeHHs1 10 6aniB:
- «B1gMiHHO» - BUKOoHAHHS 100% 3amaui mix vyac 3agsarrsa — 10-9 6amu.

- «100pe» - BukoHaHHs 80% 3amadi mij yac 3aHATTS — 8-7 Gainu.

- «3340BIILHO» - BUKOHAHHS > 50% 3amauil mix vac 3aHdaTTs — 6-4 Oai.

- «HE3aJI0BUILHOY» - HEBUKOHAHHSA 3a1a4i Imij yac 3audarrd — 0 Oamis.

2.3. lomaniHsi KOHTPoJbHa podora — 20 faiB:

- «B1AMIHHOY, BUKOHaHI Bci BuUMor# 10 JIKP — 20- 18 Gannis;

- «100pe», BUKOHaHI Maii>ke BCl BUMOTH /10 po0oTH, abo € HecyTTeBi mommiku — 17,9-15 6anis;

- «3a7I0BUIBHOY, € HEJIOIKH 11010 BUKOHAHHS BUMOT JI0 poOOTH 1 1eBHI moMuiiku — 14,9-12 Ganis;
- «HE3aI0BUILHOY, HE BIAMOBINAE BUMOTaM 0 «3a40BUIBHO» — 0 OaiB.

Ymosorw nepwoi amecmayii € ompumanns ne menwe 16 Oanie ma 6ukoHaHHA 6CIX NPAKMUYHUX (Ha Yac
amecmayii). Ymoeorw opyzoi amecmayii — ompumanns e menuie 36 6anis, UKOHAHHS CIX NPAKMUYHUX(HA
yac amecmayii) mazapaxysaunsa MKP ma JIKP

Ha exzameni cmydenmu GUKOHYIOMb NUCLMOBY KOHMPOIbHY pobomy. Kooicne 3aedamusi micmums 06a
meopemuyHux 3anumants (3a80anus) i oone npakmuute. llepenik 3anumanv nHagedenuil y Pexomendayisx
00 3aCB0EHHA KpeOumuo2o Mooyis. Koocne zanumanns (3a60anHs) oyin0eEmMbCs 3a MAKUMU KPUMEPIAMU:

0J151 MeOPEeMmuyHUX NUMAaHs.

- nosHa 8ionosios (ne menuie 90% nompionoi ingpopmayii) — 15-14 6anis;

- docmamHtb0 n06HA 8I0N08Idb (He merute 15% nompionoi ingopmayii, abo neznauni nemournocmi) — 13-

11 banis;

- Heno6Ha 8ionoeios (ne menuie 60% nompionoi ingpopmayii ma oesiki nomunxu) — 10-9 6anis.

0J15 NPAKMUYHO20 NUMAHHSL:

- nosHe be3nomunkoge po3e ‘sa3yeanns zasoanns — 20-18 banis;

- N08He P038 ’A3Y68AHHS 3A80aHH 3 Hecymmesumu Hemounocmamu — 17-15 6anis;

- 3a80aHHS BUKOHAHe 3 neeHumMu Hedonikamu — 14-12 banis.

6. Cyma cmapmosux 6anie ma 6anie 3a eK3aMeHAYIUHY KOHMPOIbHY pPoOOMY nepesooumscsi 00
eK3aMeHayitHoT OYIHKU 3210HO0 3 mabauyero:

Tabnuusa 1 BianoBiAHOCTI peMTUHroBmx 6aniB OLiHKAM 33 YHIBEPCUTETCbKOIO LLIKAJIOH:

Kinekicme 6anie OyiHka
100-95 BiamiHHO
94-85 Lyxe pobpe
84-75 [obpe
74-65 3ap0BinbHO
64-60 JocTaTHbO
MeHwe 60 HesagosinbHO
He BMKOHaHi ymoBM J0NYCKY He ponyweHo




e [JopatkoBa iHpopmauifa 3 gucumnaiHm (0CBITHLOro KOMMNOHEHTA)

MumaHHA, AKi UHOCAMbCA HO cemecmposull KOHMPOsb

TeopemuyHi 3anMUMAHHA:

» Ilependepmenrariiiti mpouecH MOYNHAIOTHCS 3 ...

»  Crepwuirizallisi MIO)XHUBHUX CEPEIOBUIIL

* Amapatu Ta 00naHaHHS O10TEXHOJIOTIT

» [lpunanu ans BUMiprOBaHHS TUCKY

* Burparomipu. Bugu. Tunu

*  BumiproBaHHS BS3KOCTI CepeOBHINA

* BuwmiproBanns pH

*  BumiproBaHHS KOHIIEHTpaIlii MIKpOOPTraHi3MiB

* BuwmiproBaHHs KOHIIEHTpaIlii cyOocTpaTiB

*  OJHOKOHTYPHI CUCTEMH KEPYBaHHS

* 3acTocyBaHHsI YIIPaBJIiHHS 3 TONEPEHKEHHIM Il aBTOMATHYHOT ITIATPUMKH

* Cucrtemu KacKaJHOTO KepyBaHHS

» bararo3s’s3k0Bi cCTEMU KEpyBaHHS

*  Ommcaru poOOTy MOAYIISI Oi0peaKkTopa 3a CXEMOIO

* Omucatu poOOTY aBTOMATH3allii PO3MOAIJICHHS PO3YUHIB JIJISl IPUTOTYBAHHS )KUBUJIBHOTO
CepeIoBHINA 32 CXEMOIO

* Omnucatu poOOTY aBTOTMATUYHOTO peryisitopa pH po3unHiB 3a pyHKI[IOHATBHOKO CXEMOIO

* Omnwucaru poOOTYy aBTOMAaTH3aIlii 0araTOKOPYCHOT BUTIAPHOI YCTAHOBKH 33 CXEMOIO

lMpakmuyHi 3aNUMaHHA:
1. [lobynysatu acumnrornyHy JIAUX po3iMKHEHOI CHCTEMH KEpyBaHHA 3 TepedaTHOIO

dbyuxiiero W(p) = k(Tzp+1) B maketi MatLad
p(Tip+1)(Tsp+1)
2. BukoHatu CTPYKTYpHI NEPETBOPEHHS Ta BU3HAYHUTH IEpenaTouHy (yHKIIIIO 3a 3a/1aHOI0
CXEMOIO
3. BusHauuTu CcTiliKicTh Ta AKicTh cucTeM B nakeri MatLad 3a 3amaHoro cxeMoro
4. Buxonatu B nakeri MatLad nociimkeHHs HETiHIHHOT CUCTEMHA

Po6ouy nporpamy HaB4anbHOI aucuuniHm (cunabyc):

CknageHo 3aB. Kadeapw, A.T.H., npodecop Bikutopia MenbHUK

acucTeHT, Bipa Kocosa

YxeaneHo kagedporo biomexHiku ma iHxeHepii (mpomokon Ne 6 sid 10 05.2023p.)

MozodxceHo Memodu4Hoto Komiciero pakynememy biomexHonoeaii i biomexHiku
(npomokon Ne 11 gio 26.06.2023p.)



