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1 TEMATHUKA, CTPYKTYPA 1 3MICT KYPCOBOI POBOTHU
1.1 Meta Ta 3a1a4i KOMIUIEKCHOI'0 KYPCOBOI0 IIPOEKTY

Kommnekcuuit kypcoBuii mpoekt (KKII) — Bunm camocTiiiHOi HaBYallbHO-
HAyKOBO1 JISUTBHOCTI 3 €JE€MEHTaMH JOCHIMKEHHS Ta TEXHIYHOI TBOPYOCTIi, MIO
BUKOHYETHCS CTYJCHTAMH BHUIIMX HABYAJIBHUX 3aKJIaJiB Yy BUIJISAIl MHUCbMOBOI
po6oTu, ohopMIIECHOT 32 BIATIOBITHUMH MPaBUIaAMHU.

KoMrniekcHuii  KypcoBUM TIPOEKT 3aBepIly€ KOHCTPYKTOPCHKI HABUYKHU
CTYIEHTa CTAaBUTh CBOEID METOI0 CHUCTEMATH3allil0, 3aKpIiIUIEHHS N pO3LIMPEHHS
TEOPETUYHHUX 1 MPAKTUYHUX 3HAHb OTPUMAHUX I11]1 YaC HaBYaHHSI.

MeTa KypcoBOro MpOEKTy IOJIATa€ B NMPAKTUYHOMY OCBO€HHI CTYJEHTaMHU
3HaHb, OTPUMAHUX HA JICKIIHHUX 1 MPAKTUYHUX 3aHATTAX 3a (haxom, iX MOTIMOJICHHI
Ta PpO3BUTKY VY CTYAEHTIB HaBHUYOK CaMOCTIHHOI pPOOOTH PO3PAXYyHKOBOTO 1
KOHCTPYKTOPCHKOTO XapakTepy.

BukoHaHHSI KypCOBOTO MPOEKTY 3 IUCIHIUIIHU € BAXKJIMBUM €TalloM IpHU
MIArOTOBLI KBal(hiKOBaHMX (DaxiBIIB 1 MOKE PO3IISIAATUCS SIK MIATOTOBYME €Tall J10
BUKOHAHHSI MariCTepCchbKoi poOOTH.

VY mpoleci BUKOHAHHS MPOEKTY CTYIAEHT NMOBUMHEH IOKa3aTH, IO BIH BMIE
3aCTOCYBATH TEOPETHYHI M NPAKTHUYHI 3HAHHSA JJIS CAMOCTIMHOrO BHUPIIIEHHS
MOCTaBJICHUX Yy TIPOEKTI I1HXKEHEPHUX 3aBJaHb, CIPSIMOBAHUX Ha PO3POOKY
010TeXHIYHOI CUCTEMH.

KKII BuKOHY€TBCS 3 METOO:

— 3aKpiIUICHHS, MOTIMOJIEHHS 1 y3araJlbHeHHs 3HaHb, OJIEPKaHUX CTYyACHTaMHU
3a yac HaBYaHHA Ta iX 3aCTOCYBaHHS JJO KOMIUIEKCHOT'O PO3B’S3aHHS KOHKPETHOTO
(haxoBOro 3aB/IaHHS;

(dbopMyBaHHS BMIHHSA aHaJI3yBaTHU JITEpATypHlI JKepena 1 CaMOCTIHHO
3HaXOJIUTH BIAMOBI/II HA MOCTABJICHI TPOOJIEMH;

— 3aKpIIJIEHHsS] BMIHb ONPALIOBAHHS 1 BAKOPUCTAHHS HAYKOBOI JIITEPATYPH;

— TOTNIMOJICHOTO ONaHyBaHHA KOMIUIEKCIB MPEIMETIB, BAXKIUBUX IS
oOpaHoro ¢axy B NEeBHIHN Tranysi;

— BUSBIICHHS CTYJICHTIB, CXWJIBHHX J0 HAYKOBOi pPOOOTH;

— OTpUMAaHHS CTyJIEHTaMH BMIHb (1)OpMyJ'IIOBaTI/I BJIACHI BUCHOBKH, YITKO
apryMeHTYyBaTH, O6rpyHTOByBaTI/I peKoMeH a1l 1 MPOMO3HUIIil 3 TEeMH POOOTH;

— YJIOCKOHAJIEHHS! BMiHb BUCTYTIaTH, OOIPYHTOBYBATH BIACHUN TOTJISI;

— (hopmyBaHHS 3IaTHOCTI 10 CUCTEMATUYHOT CAaMOCTIHHOT poOOTH;

— ¢opMyBaHHS TIEPBUHHUX YMIHb 1 HaBUYOK IIPOBEICHHS HAYKOBUX
JOCHIIKEHb.

Y pesynprati BukoHaHHS KKII cTyneHT mHOBHHEH OBOJIOAITH 3HAHHIMHU
(3HaTH): OCHOBHI €Talu MPOEKTYBaHHS MEAUKO-O10JOTIYHUX CHUCTEM; MEANKO-
TEXHIYH1 BUMOTH JI0 €JIEKTPOHHOI anaparypu MEAUYHOIO MPU3HAUYEHHS; OCOOJIMBOCTI
NPOEKTYBaHHS OIOTEXHIYHUX CHUCTEM; METOAM MOJENIOBAHHS CKIIAIHUX CHUCTEM 1
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BHU3HAUEHHS KPUTEpIiB 1X OILIHIOBaHHS; TNPUHIMWIN aJanTamii TEeXHIYHUX 1
O10JIOTIYHMX BY3JIB Yy MEAMYHHUX CHCTEMax; BU3HAYCHHS AaJCKBATHOCTI MOJEIII;
METOAM CHUHTE3Y CTPYKTYp Ol0TEXHIYHMX CHCTEM PI3HOTO MPU3HAYCHHS; MPUHITUATIN
BUOOpY MapaMeTpiB TEPaNeBTUYHUX CUCTEM Ta arapaTiB; METOAU BHOOPY Ta CHHTE3Y
CHUCTeM BIJOOpakeHHsI Ta OOpoOKM 1HQOpMAIl; CTPYKTypH Ta OCOOJIHUBOCTI
3aCTOCYBAHHS 1HTEIEKTYaIbHUX CUCTEM Y MEAMIINHI;

YMITH: MOJIETIOBAaTH CUCTEMHU MEAMYHOIO TPU3HAYEHHS; CHUHTE3yBaTH
CTPYKTypH  OIOTEXHIYHMX CHCTEM  pI3HOTO  MpuU3HAYeHHsS  (JIIarHOCTHYHI,
TEepareBTUYHI, XIPYpriuHi, CHUCTEMM 3aMIIICHHS OpraHiB 1 CHCTEM, CHCTEMHU
MIATPUMKA TOMEOCTa3y); MPOBOJUTH JOCIHIKEHHSI 00cAry iH(opmMallli B cucTemi;
CKJIaJIaTH Ta aHali3yBaTH 1H(QOpMaIliiiHi MO/eIl O10TEeXHIYHUX CUCTEM; MPOEKTYBaTH
BY3JIM peecTpallii MeaquyHoi 1HpopMallii; MPOEKTyBaTH €JIEKTPOHHI BY3JIM MEIUYHHUX
CUCTEM; IPOEKTYBATH CUCTEMH BiJIOOpa’KEHHS Ta MEPBUHHOI 00poOKU 1H(DOpMaIii;
PO3pOOJISITH €TaJIOHH Ta METPOJIOTIUHE 3a0e3MeYeHHsI 010TEXHIYHUX CUCTEM PI3HOTO
P1BHSL, TOILIO.

3MICT OCBITHBOI KOMIIOHEHTH HamnpaBJeHU Ha (OopMyBaHHS HACTYIHHUX
KOMIIETEHTHOCTEH, BU3HAYCHUX CTaHJApTOM BHIOi OCBITH 31 cremniaabHocTi 163
«bioMennuHa 1HXEHEPIs»:

3K-1. 3natHicTh 70 a0CTPAKTHOTO MUCIICHHS, aHAII3Y Ta CUHTE3Y.

3K-2. 3nmartHicTh 0 MOIIyKYy, oOpoOJieHHs Ta aHaiizy iH(opMalii 3 pi3HUX
JKEpElL.

3K-3. BMiHHS BUSIBJISTH, CTABUTH Ta BUPINIyBATH TPOOIEMHU.

CK-1. 3gaTHicTh BHUpINIyBaTH KOMIUIEKCHI MpoOIeMu 010METUYHOI 1HXKEHepii
13 3aCTOCOBYBaHHSIM METO/[IB MATEMATUKH, IPUPOJTHUYMX Ta 1H)KCHEPHUX HAYK.

CK-2. 3patHicTe po3po0asiTh poOOYy TinmoTe3y, IUIAHYyBaTU 1 CTaBUTH
€KCIIEpUMEHTU [UJIs TEPEBIPKU TINMOTE3H 1 JOCSITHEHHS 1HXXEHEpHOI METH 3a
JOTIOMOT'O0 BIAMOBIAHUX TEXHOJIOT1i, TEXHIYHUX 3aC001B Ta IHCTPYMEHTIB.

CK-3. 3parHicTh aHami3yBaTH CKJIAAHI MEAUKO-THKEHEpHI Ta Ol01HXEHEpHI
npoOJemMu Ta 3I1MCHIOBATH iX (hopmanizaiiio A 3HaXOHKEHHS KUIbKICHUX PIIICHb
13 3aCTOCYBAaHHSIM CyYaCHUX MaTeMaTUYHHUX METOJIIB Ta IHPOPMALIMHUX TEXHOJOTIH.

CK-4. 3patHICTh CTBOpIOBATH 1 BIOCKOHAJIIOBAaTH 3acoOM, METOIM Ta
TEXHOJIOT1i O10MEAMYHOI 1HXEHEpii I OCHIIKEHHS 1 pO3pOoOKM O101HKEHEPHUX
00’€KTIB Ta CUCTEM MEIUKO-TEXHIYHOTO MPU3HAYCHHS.

CK-5. 3pmatHicTh pO3poONSITH TEXHIYHI 3aBJaHHS HA CTBOPEHHS, a TaKOX
MOJICITIOBATH, OIIHIOBATH, MTPOEKTYBATH Ta KOHCTPYIOBATH CKJIAJIHI O101HXEHEPHI Ta
MEJIUKO-1HKEHEPH1 CHCTEMH 1 TEXHOJIOT 1.

CK-6. 3patHicTh JOOCHIIKYyBaTH  OIOJIOTIYHI Ta TEXHIYHI  aCHEKTH
(GYHKIIIOHYBaHHS Ta B3a€MOIIi IITYYHUX O10J0TTYHUX 1 O10TEXHIYHUX CUCTEM.

CK-7. 3natHicTb npaioBaTi B 6araTonpodiibHOMy KOJIEKTHBI.

OTpuMaHi 3HaHHS 3 HABYAJIHHOI JUCIMIUTIHU CTaHYTh CKJIQJOBUMH HACTYITHUX
NporpaMHMX pe3yJbTaTiB HaBuaHHsA 3a crHemanbHicTIO 163 «biomenuuna
1HXKEHEePIsI»:
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PH-1. IIpoexryBatn, KOHCTPYIOBAaTH BJOCKOHAJIOBAaTH Ta 3aCTOCOBYBATH
MEINKO-TEXHIUHI Ta OlOIH)KEHEpHI BHpPOOU, TPUIAAM, amapatd 1 CHCTEMH 3
JOTPUMAHHSM TEXHIYHUX BUMOT, a TAKOX CYIPOBOIKYBATH 1X €KCIUTyaTaIlito.

PH-2. Anani3yBatu i BUpIIIyBaTH CKJIaJHI MEIUKO-1HKEHEPHI Ta 6101HKEHEPHI
po0JieMH 13 3aCTOCYBaHHSIM MaTEeMaTUYHUX METOIB Ta 1HPOPMAIIITHIX TEXHOIOT1H.

PH-3. CrBoptoBatn 1 BIOCKOHAIIOBATH 3aCcO0M, METOIM Ta TEXHOJOTii
OlomMeauYHOI 1HXKEHepii JUIs BCEOIYHOTO OCHIIKEHHS 1 po3poOKH Oi101HKEHEPHHUX
00’€KTIB Ta CUCTEM MEJIUKO-TEXHIYHOTO MPU3HAUCHHS.

PH-4. Po3pobnsaru, niaHyBaTH, BUKOHYBaTH Ta OOTPYHTOBYBATH 1HHOBAIlIKHI
MPOEKTH O101HKEHEPHUX OO0’ €KTIB Ta CHUCTEM MEJIUKO-TEXHIYHOTO MPU3HAYEHHS 3
ypaxyBaHHSIM 1H)XKCHEPHUX, MEIUYHUX, MPABOBUX, CKOHOMIUHUX, CKOJIOTTYHHX Ta
COIIAJIbHUX ACTIEKTIB, 3J1MCHIOBATH iX 1HQOpMaIliiiHEe Ta METOAUYHE 3a0€3MCUCHHS.

PH-7. Tlpe3entyBatu pe3yibTaTH AOCTIIKEHb 1 pO3pOOOK JEp:KaBHOIO Ta
1HO3€MHOI0 MOBaMH y BUIJISI1 3asIBOK Ha BUHAX1]], HAYKOBUX IyOJiKallii, JOMoB1Ien
Ha HAyKOBO-TEXHIYHUX 3aX0J[aX.

1.2 Opranizanisi Ta TeMAaTHKa KOMILIEKCHOTO KYPCOBOI'0 NIPOEKTY

Kommnekcanii KypcoBuil mpoeKT «IIpoekTyBaHHS O10TEXHIYHOI CHCTEMM»
(BTC) npucssueHuit oprasizaiii OIOTEXHIYHUX CHCTEM, SIKI 3aCTOCOBYIOTHCS Y
Menu4HiNi mnpaktuil. KypcoBuil MPOEKT MOXKE HOCUTH SIK TEOPETUYHHM, TaK 1
PO3pPaxXyHKOBHI XapaKTep, a 3MICT ii moJyiArae y BUBYEHHI ¥ y3araJlbHeHHI MaTepiany
JTEpaTypHUX JIKEpesl 3a TEBHOI TEMOIO; MPOBEACHHS Kiacudikallii MeTOiB,
MPWIAJIIB, CUCTEM; PO3pOoO0Il iX CTPYKTYpHO-(DYHKIIIOHATBHUX CXEM, MOJICIIOBAHHI
po0OOTH, aBTOMATH30BAaHOMY aHaJi3y JaHUX a00 610CUTHATIB TOIIIO.

TemaTuka KypcOBUX MPOEKTIB MPUB A3YEThCA A0 KOHKPETHOTO TUITy BUPOOIB
MeanuHoi TexHiku. CTyIeHT MOXKe caM 3alpOTOHYBaTH TEMY, SKa MOTO I[IKaBHTh,
ajie BOHA MOBMHHA OyTHM OOOB’A3KOBO CXBaj€Ha KEPIBHUKOM KypCOBOi poOOTH 1
3aTBEpKEHA Ha 3acigaHHi Kadenpu. 3axucT poOIT 3 TeM, SIKi He OyJIu 3aTBEPIKEHI,
HE JIOMYCKA€EThCA.

[lpukmagm TeM  KOMIIEKCHMX  KYpPCOBHX TIPOEKTIB IS  CTYJIEHTIB
crietiayibHOCTI «bloMeuuHa 1HXKEHEP1s»:

biotexHiyHa cucTema peecTparlii myJa5COBOTO CUTHAITY (OTOIIe3MOrpadpiyHIM
METOJIOM

biorexHiyHa cructema 1000BOr0 MOHITOPUHTY PIBHS TJIFOKO3U B KPOBI

bioTexHiyHa cucTeMa BU3ZHAYEHHS PiBHS OUTIpyOiHY

bioTexHiuHa cucTema aHaii3y (hi310J0TIYHOIO CTaHy CIIOPTCMEHIB /10 Ta Micis
HABAHTAXKCHD

biorexHiyHa cucTema peecTpallii piBHS CEpILECOUTTS

biorexHiyHa cucrteMa J1000BOrO MOHITOPUHTY (Pi310JOTIYHUX TMOKa3HUKIB
[TAI[l€HTIB

bioTexHiyHa crcTeMa KOHTPOJIIO CTaHy CEepPLEBO-CYIMHHOT CUCTEMU
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bioTrexHiyHa crcTeMa OIIHIOBAHHS IICUXOEMOIIITHOTO CTaHY JIFOJUHU

bioTexHiyHa cucTeMa OI[IHIOBaHHS CTaHy KpPOBOOOITY JIOJMHUM Ha OCHOBI
aHaJizy J0OOBOIO CEPIIEBOTO PUTMY

bioTrexHiyHa crcTeMa OIIHKH CTaHy M’ 5131B (MIOCTHMYJISITOD)

bioTrexHiyHa cucTema JIjisi HU3bKOYaCTOTHOI MarHiToTepanii

bioTexHiuHa cucTeMa JJis yIbTpa3ByKOBOI Xipyprii

biotexHiuHa cucTeMa JijIsl yJIbTPa3BYKOBOI Teparii

biotexHiuHa cucTtema aepoioHOTepallii 3 KaHajoM KOHTPOJIO KOHIIEHTpallii
JIETKUX 10HIB KUCHIO

biotexniuHa cucTeMa Jj1s JEIMMETPOBOI XBHIIBOBOI Teparii

biorexHiyHa cucTema JJisi BUMIPIOBAaHHS HACUUYEHHS KPOBI KHCHEM

biotexHiyHa cucTema JJisi MOTEPEKEHHS 3aCHHAHHS BOJIISI 32 KEPMOM

biorexHiyHa cucTema Jijisi eJ1eKTpoTepanii BACOKOYaCTOTHUM CTPYMOM
biotexHiuHa cucTemMa Jjisi CBITJIOAIOAHOT Tepartii

biotexHiuHa cucteMa Jj1st 17a00paTOpPHOTO aHali3y KPOBi

3aBiaHHSA Ha KypCcOBE MPOEKTYBAaHHS PO3POOIISIETHCS CHUTBHO CTYIEHTOM Ta
BUKJIanayeM 1 oopmiigeTbesl Ha OJlaHKy, (hopma SKOro 3aTBEpAKEHA HABYAIBHUM
3aKJIa/I0M.

KypcoBuii mpoeKT BUKOHYETHCS KOKHHUM CTYAEHTOM CaMOCTIMHO, y CTpOTrii
BIJIMOBIJIHOCTI 3 KaJeHAApHUM IUTaHOM. [IpoeKT ckiiamaeTscs 13 MOSICHIOBAJIBHOI
3aMUCKH, TpadiuHOl YACTUHU Ta pe3yJIbTaTiB MOJCIIOBAHHA. 3a MPUUHSTI B TIPOEKTI
TEXHIYHI ¥ EKOHOMIYHI pIIIEHHS, a TaK0oX 3a NPABWIBHICTH BCIX OOYHUCICHH 1
rpadiyHuX poOIT MOBHICTIO BIAMOBIAE CTYACHT — aBTOp mpoekty. [Ipu poOoTi Hax
KYPCOBUM TMPOEKTOM CTYJIEHT TOBHHEH BUSBUTH IO MOXIMBOCTI OUIBIIY
CaMOCTIMHICTb.

3aXHUCT KypCOBOTO MPOEKTY MPOXOIUTh y CTPOKH, NPH3HAYCHI BUKIIaTadyaMu
Kaeapu, 1 MOYUHAETHCS JOMOBIIII0 CTYJIEHTAa MO TE€MI MPOEKTY. 3aXHCT KypCOBOi
poOOTH MPOBOAUTHLCS MEpe]l KOMICIEIO y CKIal ABOX-TPbOX BUKIIaaadiB. Ha 3axucTi
CTYJIEHT MOBMHEH 3HATHU 3MICT CBO€I pOOOTH, OpPIEHTYBATUCS B TEMAaTHULl KypCOBOIi
poOOTH, YMITH JOKJIAAHO BHMKJIACTH Ta 3a HEOOXIZHOCTI MPOJAEMOHCTPYBaTH Ha
Marepianax poOOTH CyTh KOKHOTO il po3ainy. CTyJAeHT MOBUHEH OCBOITH MPUHUHUIIN
aHaii3y Ta CHUHTE3y OIOTeXHIYHUX CHUCTEM Ta NPOJEMOHCTPYBATH YMIHHS IX
MPaKTUYHOTO 3aCTOCYBaHHS Ha MaTepiaii cBO€i KypcoBoi pobortu. Ilicis momosini
CTYJICHTOBI 33JIal0ThCSI MUTAHHS W OTOJIOMIYEThCs OIiHKa. [Ipu mboMy BpaxoBY€EThCS
K SIKICTh MPOEKTY, TaK 1 SKICTh TOTOBII 1 BIATIOBIICH CTyACHTA.

SIKII0 CTyEHT micis 3aXucTy poOoTH HabpaB y cyMi Bia 35 1o 59 Ganis, Homy
CTaBUTHCS OIlIHKA «HE3aJ0BUIBHOY», ajieé BIH Ma€ MPaBO HA TMOBTOPHUN 3aXUCT CBOTO
KYpPCOBOTO MPOEKTY.

VY Bunmaaxy, SKIIO CTyACHT HaOpaB MeHiie 35 OaliB, HOMY BHUCTaBIISEThCS
OIliHKA «HE3aI0BIILHO». ISl ojtep kaHHS MMO3UTHUBHOI OIIHKHM BiH IIOBHHEH MTOBTOPHO
BUKOHATH KOMILUIEKCHUI KYpCOBHI MPOEKT 32 HOBOIO TEMOIO.
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1.3 CTpyKTYypa KypcoBOIro NMPOEKTy Ta MOPSIA0K HOro HANMCAHHA

PoboTa ckitagaeThest 3 TaKUX 000B’SI3KOBUX €JIEMEHTIB:

1) TUTYNIBHMI apKyLT;

2) iHIWBiTyaTbHE 3aB/IaHHS,

3) 3MicT;

4) aHoTAllis;

5) nepenik yMOBHUX MO3HAYEHb 1 CKOPOUYEHB (32 HEOOX1THOCTI);

6) pedepar;

6) BCTY;

7) OCHOBHA YaCcTHHA;

8) BUCHOBKH;

9) nepenik MOCHIIaHb;

10) momatkwu.

3pa3ku opOpMIICHHS TUTYJIBHOTO apKyllla Ta 1HAWBIIYaIbHOTO 3aBJIaHHS
HaBe/IeH1 y nojaTkax A Ta b, BiAMOBIAHO. 3aBAaHHs MOBUHHE OYTH MiANMUCAHE CAMUM
CTYJICHTOM, BUKJIaJIaueM 1 3aBiyBaueM Kadeaporo.

AHOTaNifA MpU3HAYCHA I KOPOTKOTO 1 CTUCIIOr0 O3HAHOMIIEHHS 3 pOOOTOIO.
['onoBH1 BUMOruM 110 aHoTaulli — 1H(OPMATUBHICTh, JIAKOHIYHICTh, JIOCTOBIPHICTb.
BoHa noBuHHA MICTUTH BiIOMOCTI, SIKI HAOUIBII MOBHO XapaKTepPU3YyIOTh BUKOHAHY
poboty. OOcsar aHoTamii Bu3Ha4YaeTbcsi sK 10—12 psaakiB TEKCTy, B SKUX
BUKJIAJIA€THCA CYTh, OMHUCYETHCS CTPYKTYypa 1 OCHOBHI pe3yibTaTd poOoTH. B pasi
noTpeOrM B aHOTaIli MOXKHA HABECTH YMCIOBI JaHi, SIKUMH XapaKTEePU3YIOThCS
pe3yabTati podoTH. BMICT aHOTAIIlT TOBHHEH MMOBHICTIO BIAMOBIAATH BMICTY POOOTH
Ta HE MICTUTH JaHUX, IKMX HEMA€e B OCHOBHOMY TEKCT1 KypCOBO1 pOOOTH.

AHotaniss odopmitoeTscss Ha okpemomy apkymi. CnoBo «AHOTALIS»
CTaBUTHCS TIO IEHTPY, MICIS HBOTO MPOIYCKAETHCS PAIOK, a caM TEKCT aHOTaIlii
MULIETHCS 3 a03a1ly 3 BUPIBHIOBAHHSIM MO IIUPHHI.

AHoTanisgs 0oQOpMIIAETECA JBOMAa MOBaMH: YKPAlHCBKOIO Ta aHIMIIMCBHKOIO.
AHrnomoBHa Bepcis aHoTalli mig 3arojioBkoMm «SUMMARY)» po3minryerbest uepes
2—-3 TOpPOXKHIX PSJKKM HIKYE YKpaiHOMOBHOI. BoHa moBHHHA OyTH HOCITIBHUM
MepeKIIaIoM YKpPaiHOMOBHOI, MPU IIbOMY JIOMYCKAIOTHCSI CTUIICTUYHI 3MIHHU.

Ilepesiik YMOBHUX NMO3HA4Y€Hb, CUMBOJIB, OJUHUIIb, CKOPOUYCHHh 1 TEPMIHIB
BKJTFOYAETHCS JIO TOSICHIOBAJILHOI 3aITUCKH Y BHUIAJKY, KOJU TaKMX CKOPOYEHBb € HE
MEHIIIE T’ SITH 1 KO’KHE 3 HUX 3YCTPIYa€ThCsl OLIbIIIE HIXK HA OJHINA CTOPIHI.

OdopmisieTbest y BUTIIANI TAOJUIN 3 HEBUJANMHUMHU MEXaMH: B JIIBiM BY3bKii
KOJIOHIII PO3MINTY€EThCS] TO3HAYEHHS a00 CKOPOYEHHS, a y TMpaBid IMIHMPOKIA —
PO3KPUTTS HOTO 3MICTY, MIEPE]T IKUM CTaBUTHLCS TUPE.

3MicT — e mepenik BCIX CTPYKTYpPHHX €JIEMEHTIB KypcOBOi poOOTH 3
MO3HAYEHHSIM CTOPIHOK, Ha SIKUX BOHU po3MilleHi. BuMoru 1o opopmieHHs 3MICTy
HaBEJICHO Y MiApo3/iii 2.2 IUX METOAUYHUX PEKOMEHIAITIM.




MIHICTEPCTBO OCBITU I HAYKU YKPATHU 05.02/2/ ;:;23605}“” /OK12-
KutoMupcbKa JAEP)KABHHUU YHIBEPCUTET « X KUTOMUPCBHKA MNOJITEXHIKA» : 2'0 2 3
noJiTexHika Cucrema ynpapiinas skictio Biznosinae JJCTY ISO 9001:2015
Exsemnaap Ne 1 Apk 3818

Beryn 10 KypcoBoi poOOTHM MpH3HAYEHUN Ui 3arajbHOTO BHUKJIAICHHS
TeMaTUKU poOOTH 1 MUTaHb, SKI PO3B’A3YIOThCA Y MOSCHIOBABHIN 3amucii. Y BCTYIII
HEOOX1THO OKPECIUTH KOJO IHTEpPECiB 1 BHOKPEMHUTH NpOOJIEMHE NHUTAHHS, IO
BIJIMTOBiIa€ TeMi POOOTH, BHU3HAYUTH AKTYAIbHICTh TEMH POOOTH (YOMY III TeMa
BaYXJIMBA HAa CYy4aCHOMY €Tall PO3BUTKY MEIUIIMHH 1 MEIUYHOI anaparypu). Y BCTYIIl
00OB’SI3KOBO 3a3HAYA€THCSI METa KYypCOBOIO NPOEKTYBAHHS — ONMCYETHCA, LIO
HEOOX1IHO oJiep)KaTH B pe3ysbTari Horo BUKOHaHHA. [[OTpiOHO TakoX BU3HAYMTH
00’€KT 1 MpeaAMeT A0CIIKEeHHs (00’ €KT AOCIIKEHHS — 00J1aCTh HayKH 1 TEXHIKH, JI0
AKOT HAJIGKUTh TeMa KypCOBOTO MPOEKTY; MPEIMET JTOCHIIIKEHHS — YaCTUHA BKa3aHO1
o0riacTti, sika 0e3MocCepeHbO PO3IISIIAETHCS a00 JIOCHIKYETHCS B KypCOBOMY
npoekTi). O0car Berymy — 1-3 cTopiHky.

Pedepar noBuHeH BiOMBATH OCHOBHHM 3MICT BHKOHaHOI poOoTH. Pedepar
OyIy€eTbCsl 32 HACTYITHOIO CXEMOIO: BIJJOMOCTI MPO 00CAT TEKCTOBOrO il rpadiuHoro
Marepiainy, KUIBKOCTI UIOCTpallid, TaOJuub 1 HalMEHyBaHb BHUKOPHCTAHOI
JTEpaTypH; CyTHICTh BUKOHAHOI pOOOTH, BIAMIHHI PUCH MPOEKTOBAHOTO MPUCTPOIO.
HaBoasTbca BIZOMOCTI PO CTPYKTYpPY pPOOOTH — SIKI YACTHMHH MICTUTHh KYpPCOBHIA
npoekT. Oocsr pedepary — 1-2 CTOpIHKH.

OCHOBHA YaCTHHA KypPCOBOI'O MPOEKTY MOJAETHCS y BUIIISIAL TPhOX JIOTTYHO
B3a€EMOIOB’A3aHUX po3aunB. Ha3zeu po3aunB  HeoOXigHO  (OPMYIIOBATH 3
IPUB’A3KOI0 70O TEMHU KypCOBOTO TNpoeKkTy. [losicHIOBanbHY 3amucKy MOTPIOHO
UTIOCTpYBaTH PUCYHKaMHM 1 TaONULAMH, SKI JOMOBHIOIOTH OCHOBHHMM TEKCT.
Po3risiHeMo 3MICT NOSCHIOBAJIBHOT 3aIIMCKU JI€TAJIbHIIIE 32 PO3LJIaMHU.

Poszmin 1 (06csir mo 10 cTOpiHOK) TMOBMHEH MICTUTH O O10J0T14HOT
CKJIaZIOBOi O10TEXHIYHOI CHCTEMH, SIKa pO3TIIsAa€Thes B MpoekTi. HeoOXiaHO HaBecTH
OCHOBHI TOHATTS 1 MOKAa3HUKH, AKI XapaKTePU3YIOTh (PYHKI[IOHYBaHHS O1070TTYHOT
CKJIQZIOBOi (OpraHi3My JIIOAWMHU) Ta JOCHIJUATH iX 3 MO3MUII CUCTEMHOTO aHami3y. Lle
O3Hauae MpoaHaIizyBaTH MPOIIECH PETYIIOBaHHS B OpraHi3Ml Yy KOMIUIEKCI, BKa3yrOUu
Ha XapakTep B3a€MO3B’SI3Ky MK PI3HUMH (P1310JOTITYHHUMHU CHUCTEMaMmu, 10 GopMye
€IMHY (YHKIIOHAJIBHY CHUCTEMY IUIICHOTO OpraHizMy. KuIbKICTh MIIPO3AUIB —
JIOBUJIbHA.

Po3nin 2 (o6csar go 10-15 cTOpiHOK) NMpHUCBSYYETHCA aHaANI3y METOIIB Ta
METOJIMK JIOCTIKEHHs O010J70T1yHOro 00’ekTa ab0 BIUIMBY Ha HbOro. lIpeamerom
aHaI3y B JAHOMY PO3/iJi MOBUHHI OyTH 010(131u4H1 €(heKTH Ta IX BUKOPUCTAHHS JJIs
B3aeMO/11 610J0T14HO1 Ta TexHIuHOi cki1anoBoi BTC. OcobnuBy yBary ciiiJi 3BepHYTH
Ha METOJM peecTparlii Ol0JOTIYHUX TMOTEHIIATIB Ta Ha OOpoOKYy oJaepKaHUX
CUTHAJIIB. Y BUIMAJKY BIUTMBY TEXHIYHOI CKJIAJIOBOI Ha OpraHi3M JIOJUHUA HEOOX1THO
PO3TJISSHYTH TUTaHHS JO3UMETpii Ta HOPMYyBaHHS I[bOro BIUIMBY. B poszaimi
HABOJUTHCS aHANI3 TEHJICHIINA PO3BUTKY BIIMOBIIHUX MPUIAIIB, TPOOIEeMH iX
PO3BUTKY, TEXHIKO-€KOHOMIYHE OOIPYHTYBaHHS iX BUpOOHMIITBA. TakoX B po3iii
MIPOBOAUTHLCS MOJICTIOBAHHS MPOIIECIB B3aEMO/I11 €JIEMEHTIB 010JI0T1YHO1 Ta TEXHIYHOT
cucteM. KinbKicTh MiIpo3IUIiB — TOBUIBbHA.
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Po3zain 3 (o6car 10—15 cTropiHOK) MOBHHEH CKJIAJaTUCh 3 TPhOX MiIPO3/LIIB.
[lepmnit Mae wmictutu aHami3 TexHiuHoi ckianoBoi BTC. B HbomMy HeoOXigHO
pPO3TASHYTH Bci yacTMHM TexHiuHOi ckianoBoi BTC 1 oOrpyHTyBaTth iX TexHIUHI
xapaktepucTuki. HeoOXi1HO BU3HAUNTHU Ta OOIPYHTYBAaTH THUIIM 1 3aCO0M KEpyBaHHS
y mux BTC. Cnixg HaBecTH 1 po3riiiHYyTH HEe MeHIe JBoX icHyrounx aHajioriB bTC,
SIKa TOCTIKYEThCS.

Hpyruit  migposain mnpucBsuyeTbesi cuHTedy BTC BiamoBimHoO 10 Temu
KypcoBoro mnpoekty. [lpu 1pomy ciii KepyBaTUCh CHUCTEMHHUM IiJIXOJIOM, SIKUN
MOJIATAE Y 3HAXOMKEHHI ONTUMAJBHUX pIIIEHb NPU OJHOYACHOMY BpaXyBaHHI
MaKCUMaJbHOI  KUIBKOCTI Trpyn (akTopiB 1 oOMekeHb (KOHCTPYKTHBHUX,
TEXHOJIOTIYHUX, OpraHi3allifHuX, a TaAKOXX IMOB’sI3aHUX 31 Crenu(iKorw 010J0TTYHOTO
00’exta). [IpOBOIUTHCS €IEKTPUYHUIN PO3PaXyHOK OKPEMHUX KaCKaJliB, €JIEMEHTIB 1
JIAHIIIOT1B, PO3PaXyHOK Ta MojaentoBaHHs poootu bTC Ha komm'toTepi.

OcHoBHi 3acanu ctBopeHHs: BTC MokHa 3BECTH 710 IBOX MPUHIIUITIB;

a) TMPUHLMUII AJEKBAaTHOCTI — HEOOXIAHICTh Y3TOKEHHS KOHCTPYKTHUBHUX
napamMeTpiB Ta XapaKTEPUCTHUK KEPyBaHHS (CUTHAIIB PI3HOI MNPUPOAU) MIXK
O10JIOTTYHMMH 1 TEXHIYHUMH ejieMeHTamMu bTC;

0) mnOpuHIUI €IHOCTI 1H(OpPMAaLIHOTO cepeloBUIlla — HEOOXIIHICTh
Y3rOJ)KEHHS  BIACTUBOCTEH 1H(QOpMALIMHUX TMOTOKIB, SKUMH OOMIHIOIOTHCS
6iosoriuni Ta TexHiuHi eneMenTd bTC (opranizaiiis npsMoro i 3BOPOTHOTO 3B SI3KY).

3a MOXJIMBICTIO PEKOMEHIYEThCSI BUKOPUCTOBYBATH O10HIYHY METOJOJIOTIIO
[1], mo0 BHU3HAYAETHCS 1€PAPXIUHICTIO MOOYAOBH, PO3MOLTY iH(pOpMAaIlii; 37aTHICTIO
710 BHYTPIIITHBOI 1 30BHINTHKOT a/IaNTaIlii; BpaxyBaHHs NCUX0(]i310JI0TYHOTO YAHHHUKA
(ICMXOEMOIIIHHOTO CTaHy JIOJMHU B TIPOIEC JIarHOCTUKM a00 JIKyBaHHS) Ta
3a0€e3MeUeHHs eIEKTPOOE3EeKH MaIli€eHTa 1 JIKaps.

JleTanbHilie Mpo 3aCTOCYBaHHSA NPHUHIMUIIB CHUHTE3Y OIOTEXHIYHHX CHCTEM
MOXHa o3HaloMuTuch B [1—4]. Pe3ynabTaToM cHHTE3y NMOBUHHI OyTHM CTPYKTYpHI,
(yHKL1OHAIBHI Ta NpuHIUIiaabH1 cxemu BianoBiaHoT BTC. LIi cxeMu BUKOHYIOThCS
Ha OKPEMUX apKylIax 1 pO3MILIYIOThCS B OAATKAX.

Tpetiil miAPO311J1 MOBUHEH MICTUTH OLIHKY e€(deKTUBHOCTI Ta HajaiiHocTi BTC.
EdexTuBHicTh — 116 OcHOBHa (hyHKIIOHaiIbHA Xapakrtepuctuka bTC, e BennuuHa,
gKa MOKa3ye CTYNiHb CIPOMOXHOCTI CHUCTEMH BUKOHYBATH CBOi LUJIbOBI (DYHKIIII B
YMOBaX B3a€MOJIi1 CUCTEMH 3 30BHIIIHIM CEPEIOBHUIIEM 1 32 3aIaHUX YMOB.

Takuii mOKa3HUK (YHKIIOHYBaHHS, SK €QEKTHBHICTh, Ja€ aHAIITUYHE
ySBJICHHS Ta KUIBKICHY Mipy Jns omiHioBaHHa BiactuBocteii BTC Ta
BUKOPUCTOBYETHCS JIJI1 TIOPIBHSHHS PI3HUX BapiaHTIB MOOYJOBU CHUCTEMH 1 PI3HUX
croco0iB 1i omucy 3a kKputrepiem onTtumanbHOCTi. [lokasauk edextuBHOCcTi BTC
XapaKTepU3y€e CTYMiHb MPUCTOCOBAHOCTI €IEMEHTIB CUCTEMH JI0 BUKOHAHHS TEBHUX
3aja4. DopMmyBaHHS TMOKa3HMKa TMOOYJOBAaHO Ha OI[IHIOBAHHI CHIBBIIHOIICHHS
pesynbrary (QyskuionyBanHs BTC 13 3acobamu, sKI BUKOPUCTOBYIOTHCS JIJIst
JOCSITHEHHSI 3a3HAYEHOT0 Pe3yJIbTary.

B 3aransnomy Bursiai ehextuBHicTh BTC E Bu3HauaeTses 3a hopmyioro:

9




$-22.06-
05.02/2/163.00.1/M/OK12-
2023

MIHICTEPCTBO OCBITU I HAYKHU YKPATHU
JEPXXABHUU YHIBEPCUTET « X KUTOMUPCBKA MNOJITEXHIKA»
Cucrema ynpapiinas skictio Biznosinae JJCTY ISO 9001:2015

Kuromupcbka
noJiiTexHika

Exsemnaap Ne 1 Apx 38/10

P=E-W,

ne P — edpexr; W — BuTpatu Ha JOCSITHEHHS €EKTY.

[Tig epexTom po3ymitOTh NIEBHI apaMeTpH pe3yabTaty GyHkuionyBanus bTC;
B 3aJIEKHOCTI BiJl IIIHOBOI (YHKIII cHCTEeMH IIe¢ MOXK€ OYTH MpPOIYKTHBHICTH,
MPOITyCKHA 3/1aTHICTh, KUTBKICTh 1H(pOpMAIIii, 10 OMPalbOBYEThCS 00 OTPUMYETHCH,
WMOBIPHICTh BUKOHAHHS 3aJ1a4i TOIIIO.

Burtpatu, TOOTO 3aco0M MJOCATHEHHS pe3ylbTaTy, MOXYThb BHUPaXaTUCh
po0OOTOIO (EHEPTIED), KOIITAMHU, MICUXO0(DI3UYHOI0 SHEPTIEI0, KITBKICTIO €eHEPTrOHOCIiB,
qacy TOIIO, K1 HEOOX1IHI JIJIst JOCATHEHHS BU3HAUYEHOTO €(hEKTYy.

Takum YuHOM, €(EKTUBHICTH PI3HHUX CHUCTEM BHUPAKAETHCS PISHUMU
onununisiMu. CTyaeHTaM HEOOX1THO BUOpaTH 1 OOIPYHTYBaTH MapaMeTpu s
omiHtoBanHs edextuBHocTi BTC 3a Temorw poGotu. [lpukinamu BU3HAYEHHS
edextuBHocTi BTC HaBeneno y [3, C. 26-34].

Metonuka BusHaueHHs edextuBHOCcTI BTC  po3pobnsieThes  ocoOucTo
CTYJIGHTOM Ta YXBaJIOETbCA KEPIBHUKOM KYpCOBOI pOOOTH Ha KOHCYJbTAIlisiX.
KepiBHUK MOXe BKa3aTh Ha HEOOXIAHICTH JOOMpAIIOBaHHS a00 3aMIHM METOJIUKH,
BKa3aTW NUIAXM MX 3MIH. CaMOCTIMHICTh Ta aHaJITUYHO-HAYKOBHM NIAXiA TpH
po3po01u1 MeToauku oliHoBaHHS epeKTUBHOCTI BTC BpaxoByeThbcs IpH OLIIHIOBaHH1
KypCOBOi pOOOTH KEPIBHUKOM.

BucHoBku. VY BHCHOBKax HIABOJATHCA MIJACYMKH BHMKOHAaHHS CTYIEHTOM
KOMILJIEKCHOTO KYpPCOBOTO MPOEKTY. Y CTHUCIIA (GopMi MOJAIOTHCS yCl OTpUMAaHi
pe3ynbTaTH MO BCIX po3autax podotu. IlomokeHHs, 3a7ekiapoBaHi y BHUCHOBKAX,
BUHOCATHCSI HA 3aXHMCT KypCOBOTO MpPOEKTy. ToMy BOHM MaroTh OyTH 4YITKO 1
OJTHO3HAYHO C(OPMYJIHOBaHI Ta TMOBHICTIO BIJAMOBIAATH 3MICTY OCHOBHOI YaCTHHH
po0OoTH. Y BUCHOBKAX 3a3HAYAETHCS, YU OyJia IOCATHYTAa METa KypcoBOI poOOTH, sKa
Oyna mocTaBieHa y BCTymni. BHCHOBKM MOBHMHHI OyTH MiIKpIIJieH! (aKTHYHUM
MarepiajaoM 1 He HOCUTHU JIEKJIapaTUBHUN XapakTep. 3pa3Ku NOBHUX 1 JEKJIapaTUBHUX
(dhopMyIirOBaHb BUCHOBKIB HaBe/IeH1 y Ta0I. 1.

Tabmuug 1 — [pukinagu hopmyatOBaHHS BUCHOBKIB

3pa3km JexIapaTHBHUX BUCHOBKIB
(HenpaBHJIbHE (DOPMYJIIOBAHHS)

3pa3ky NOBHUX BHCHOBKIB (IpaBHJIbHE
¢hopmy.J1rOBaHHS)

Byiio ommcaHO KPOBOHOCHY CHCTEMY
JIONMHA Ta  BHU3HAYEH] OCHOBHI
MOKa3HUKH (PYHKIIOHAJILHOTO CTaHy,

IIpoBeneHuil OryIsLi KPOBOHOCHOI CHCTEMH JIO3BOJIUB
BU3HAUUTH TIOKa3HUKH, 32 JOMOMOIOK SIKMX MOKHA
OLIIHUTH (YHKIIOHAJBHUM CTaH JIIOJAMHH, a CcaMe:

Oprasi3My JIIOJUHU

0 BU3HAYAIOTBCS HA OCHOBI 1i | 4acTOTa CEpIEeBUX CKOPOYECHb, apTepiaJbHUl THUCK Ta
aHai3y HAaCHYEHHS KPOB1 KUCHEM

B poGoti posrisgHyTo cuctemu | B pe3ynpraTi aHamizy ICHYIOUMX CHCTEM HIATPUMKHU
HiITPUMKH KUTTETISUTBHOCTI | KUTTEAISIIBHOCTI  OpraHi3My JIOJUHM BH3HAYEHI 1X

CHUIbHI XapakTepHI 0coONMBOCTI (BKa3aTH, $Ki), IO
JIO3BOJIMJIO BU3HAUUTH 3arajibHi BUMOTH [0 TaKHX
CUCTEM

VY po0oTi BU3HAYEHO TepareBTUUHUIN
BIUIUB €JICKTPOMArHiTHOTO MO Ha
OpraHi3M JIIOIUHU

Ha ocHOBI mpoaHami3oBaHMX JioKepen y poOOTi
BH3HAYECHO, IO €JIEKTPOMAarHiTHe moiie 3 yactororo 1-10
I'n Ta ryctuHoo motykHocti 10 MBT/cM 2 mo3uTHBHO
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BIUIMBA€ Ha 3arO€HHS MICISIOMNIKOBUX PYyOIiB Ha MIKIpi
(TpuBaITicTh peabimiTallii 3MEHIYETHCS Ha 2 THKHI)

B pobGori moOynoBana cTpykTypHa | Ha OCHOBI 3araibHUX BUMOT JIO CHCTEM CBITJIOBOI Tepartii
cxemMa TpwiIany s CBITIONIONHOI | B poOOTI moOynoBaHa cxema eleKTpUYHa CTPYKTypHa
Tepanii npuiany Ui CBITIOMIOHOI Tepallii, ika BKIIoYae B cede
(mepepaxyBaTH OJOKU CXEMHU )

OO6csr BUCHOBKIB 1-2 CTOpIHKH.

Cnucok Jiteparypu. Crrcok jitepaTypy MOBUHEH MICTHTHU JKEpelna, Ha sKi
B TEKCTI TMOSCHIOBAJIBHOI 3aMMCKU € TocwiaHHsa. KoxHe mkepeno HyMepyeThes U
3aMHACYETHCS 3 HOBOTO Psiika. BiJoMOCTI po keperna MOBUHHI BKIIIOYATH MPi3BHUINA
W 1HIIIaTu aBTOpIB, Ha3Ba KHUTH (200, CTATTi, Ha3Ba >KypHaly), MICI€ BHUIAHHS,
BUJIABHUIITBO U PIK BUIAHHS, KUTBKICTh CTOPIHOK Y KHH3I.

Ilepesik mocwjaHb Ha BHKOPUCTaHI JITEpAaTypHI JpKepenaa Ta eJIeKTPOHHI
pecypcu oopmiserbes 3riguo 3 JICTY 8302:2015 «Iudopmariis Ta 1oOKyMeHTAITisI.
biomorpadiune mnocunaHHs. 3arajabHl ITIOJIOKEHHS Ta TIpaBWiIa CKJIaJaHHSY.
[Tocunarss opoOpMIISIOTECS MOBOIO OPHUTIHAITY JKEpena.

Jlxepena y mepeniky MOCHJIaHb MPOCTABISIOTHCS y MOPSIIKY MOSIBU MMOCUJIAHb
Ha HUX IO TEKCTY y KBaJpaTHUX AYXKaxX, HaOpukiana, «y podorax [2]—[7]». Ilpu
BUKOHAHH1 KOMIUIEKCHOTO KypCOBOTO MPOEKTY CTYIEHTU MOBUHHI BUKOPHCTOBYBATH
CydacHI JIiTepaTypHi JDKepena, a TakKoX JOCTOBipHI [HTepHeT-pecypcu.
JIOCTOBIpHUMH BBa)KalOTHhCS Ti CTATTi, SIKI OMYyOJIIKOBaHI Ha HAyKOBUX CTOPIHKAX,
caliTax HAyKOBHX >ypHaliB, odimiifHNX BeO-pecypcax kommaHid Ta ¢ipm. Bonu
noBuHHI MaTu noctiiHy URL-aapecy.

Buxopucrani nitepaTypHl JKepejia IMOBHHHI OyTH akTyalbHI Ta SKOMOTa
HOBIII. PEKOMEHIYEThCS BUKOPHCTOBYBATH CTAaTTI 3 HAYKOBUX >KypHaliB, B TOMY
YHCIi 1HIIOMOBHUX. J[7I1 TMOIIYKYy TakuxX cTaTeil peKOMEHIYEThCS KOPUCTYBATHCS
HAYKOMETPUYHUMHU 0a3aMu HayKOBUX myOuikamiid, Takumu sk Scopus, Web of
Knowledge, eLIBRARY, Google Scholar, enektponnuii pecypc HamionambHOl
010moTexn Ykpainu iM. B. 1. BepHaacekoro 1 T. 1.

[Tocunarounch Ha CTPYKTYPHI €JIEMEHTH poOO0TH, Tpeba BUKOPUCTOBYBATH TaKl
BUpA3U: «y po3aium 2», «auB. 3.1», «BiamoBigHo a0 2.3.1», «(pucyHok 1.2)»,
«B1ANOBIAHO 110 Tabmuil 1.2», «3riguo 3 popmymnoro (1.1)», «y popmymnax (1.2 -1.5)»,
«(momarok b). Jlo3BonseTbcs B TOCHIAHHI BUKOPUCTOBYBATH 3araJbHONPUNHSATI
CKOPOYEHHSI, HAITPUKJIIAJ, «3T1HO 3 puc. 1», «auB. Tab. 2.3» TOMI0.

JoaaTku ciif ohopMITIOBATH y BHUTJISI OKPEMOi YaCTHHH, PO3TAIIOBYIOUH X
MICTSl TIePEINiKy MocuiaaHb. JloJaTKu MICTSITh MaTepiayid JOBIAKOBOTO XapaKTepy Y
BUTJISAI Tabmuib, rpadikiB, KOMI'IOTEPHUX TPOrpaM 1 PO3APYKIBOK PE3yJIbTaTiB,
napamMeTpiB OKPEMHUX E€JIEMEHTIB 1 BY3JIB, BUKOPUCTOBYBAHUX Yy MPOEKTOBAHOMY
npuctpoi. [lepmmii apkym gonarkiB Mictuth e cinoBo «JOJATKW» no ueHtpy
apkyma. Jlami n1oaaTkd po3MIIIyIOThCS B MOPSAKY MOSIBH MOCUJIAHh HA HUX Y TEKCT1
KypcoBoro mpoekTy. KoxkeH HacTymHuM [0AaTOK MOBHMHEH MOYMHATUCH 3 HOBOL
cTOpiHKH. JI0JJaTOK MOBHUHEH MAaTH 3arojoBoK (Harp., «Jlogatok Ay), HaApyKOBaHUN
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B IEPIIOMY PSAAKY apKylla, Ta Ha3By (Hamp., «Cxema eleKTpuyHa CTPYKTYpHa») B
apyromy psinky. BupiBHioBaHHS — 10 HeHTpY. JlogaTku cii mo3HavyaTH MOCIHiI0BHO
BEIMKHMMM JIiTEpaMu YKPaAiHChKO1 abeTku, 3a BUHATKOM mitep I, €, 3, 1, i,11,0,4,b.
JlommycKaeThCst pO3MIIICHHS TOJIaTKIB Ha apKyIlax albOOMHOI Opi€eHTaIlli.

1.4 Pexomenaauii 10 opopmiieHHs nosicHioBaJbHOI 3anucku KKII

[TosicHIOBaJIBHY 3amucKy ApyKyroTh mpudToM Times New Roman Ha onHiit
CTOpIHIIl apkymia Oiumoro mamepy ¢opmary A4 (210 x 297 mMm) depe3 miBTOpa
MDKPSIKOBI 1HTepBaJIK KeryieM 14. V pasi notpedu Mo)KHA TaKOXK MOoAaTH TabJIuUIIl Ta
untocTparii Ha apkymax ¢opmary A3. llpudt apyky noBuHeH OyTH YITKHUM,
YOPHOTO KOJIbOPY cepenHboi >kupHOCTi. IIiMpHICTE TEKCTy TMOBUHHA OYyTH
oJiHakoBoM0. [TapameTpu CTOpIHKM: 3J1iBa — HE MeHIIe 25 MM, 3rpaBa — He MeHIie 10
MM, 3BEpXY Ta 3HH3Y — He MeHIIe 20 MM. AO3aly B TEKCTI MOYMHAKOTHCA 3 BIJICTYIIOM
15 mm.

3aranpanit  00csar  pobotm — 40-60 MammHONMMCHUX CTOpiHOK. He
JOITYCKAETHCSI BUKOPUCTAHHS KCEPOKOMi ab0 B1ICKAHOBAaHUX (PParMEHTIB TEKCTY.

PyOpukania 3amucku. 3amucka po30MBaeTbCcsl Ha IJ1aBU  (PO3JLIN),
MIIPO3AUIN, TYHKTH; KOXKHUI 3 HUX HyMepyeThcsa. Po3ainm i miapo3Aiid MOBUHHI
MaTy 3MICTOBHI 3aroJIOBKU. 3arojOBKU JIPYKYIOTh 3 a03aI[HOTO BiJICTYIY BEJIMKUMU
JiTepaMu HaIiBXUPHUM mIpudTOM Oe3 Kpanku B KiHIll. [[03BONEHO iX pO3MIIICHHS
TaKOX CHUMETPHYHO JIO0 TEKCTy. 3arojlOBKUA MiAPO3JAUIIB, MyHKTIB Ta MIAMyHKTIB
JIPYKYIOTh MaJIeHbKHUMU JIiTepaMu (KpiM MepIioi BENWKoi) 3 ab3aIfHOro BIACTYIY.
Kpariky B KiHIIl 3arojoBKa HE CTaBJATh. SIKIO 3arojIOBOK CKIIAIA€ThCA 3 JIBOX a00
OIbIIIE PEUYEHD, iX PO3AUISAIOTH KPAIKOIO.

Hanpukiniii 3arooBka Kpanka He CTaBUTHCS; CJIOBA B 3ar0JIOBKAX MEPEHOCUTH
HE MO)KHA. 3aroJIoOBKH He MiAKpecntooThes. [1iapo3ain HyMepy€eThesi ABOMA YHCIIaMU
- HOMEp pO3LTy i HOMED MiAPO3ALTY, pO3AUIEHUX Kpankoro. Hanpuknazn,

«2.1. Po3paxynok enemenTiB BTCy». 3Hak naparpaga He CTaBUThCA.

BiacTanp MiX 3aroJioBKOM Ta TEKCTOM MOBHUHHA JOPIBHIOBAaTH HE MEHIIIE HIX
OJIUH MIXKPSIKOBUI 1HTEpBAJ.

Koxuuit ctpykrypuuit enement KKII Tpeba mounHaTu 3 HOBOT CTOPIHKH.

Hywmepariito cToOpiHOK, pO3IiJIiB, MiIPO3ALUTIB, MYHKTIB, MiMTyHKTIB, PUCYHKIB,
TabuIh, GOpMYIT OAA0TH apabchbkuMu Iuppamu 6e3 3HaKa Ne,

[lepmoto cropinkoto KKII € TuTynpHuil apkymi, sSKdH BKJIIOYAOTh J0
3araJbHOI HyMepallii CTOpiHOK poboTu. Ha TUTynbHOMY apKyliili HOMEp CTOPIHKH HE
CTaBJISITh, HA HACTYITHUX CTOPIHKaX HOMEP MPOCTABISAIOTH 0€3 Kpanku B KiHITI.

Pucynku, Tadimui Ta gopmysin

VYci rpadiuni maTepiaiii KypcoBOrO MPOEKTY (Iiarpamu, rpadiku, CXeMH,
dbortorpadii, pUCYHKH, KPECICHUKH, TOIIO) IMOBUHHI MaTH OJHAKOBUU TIIHUC
«Pucynok». PucyHku 1 Tabmuii mojarTh O€3MOCepeaHbO IMICHIS TEKCTY, /1€ BOHH
3rajiaHi BIepiie, abo Ha HACTYIHIN CTOPIHII, a 3a MOTPeOu — B JOaTKax J0 POOOTH.
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Pucynku 1 Tabnuii, sKi pO3MIIIEHO HA OKPEMHX CTOPIHKAaX BKJIIOYAIOTH JI0
3arajbHOi HyMmepallli CTOpIHOK. PHCYHKHM HyMepylOTh HACKpi3HO apabChbKUMH
nudpamMu, KpiM PUCYHKIB y JIoAaTKax. Jl03BOJIEHO pUCYHKHM HyMEpyBaTH B MeEXax
KOXKHOTO PO3IUTy. ¥ IIbOMY pa3i HOMEp PUCYHKa CKIATAEThCS 3 HOMEpA PO3ILIY Ta
MOPSIKOBOTO HOMEpa PUCYHKAa B LIbOMY pO3MIUTi, KI BIJOKPEMIIOIOTH KpAIlKOIo,
Hanpukian: «Pucynok 1.2 — ». Ha3Ba pucynka mae BioOpaxartu ioro 3Mict, OyTu
KOHKPETHOI0O Ta cTucioio. Ha3By pucyHka JpyKylOThb 3 BEIHKOi JTepu Ta
PO3MIILIYIOTh MiJI HHUM TIOCepeAMHI psaka, Hampukian,  «Pucynox 2.1 —
CTpyKTypHa cxema npuiagy».

[Mudposuit maTepiai, sk MpaBUiIO, TOBUHEH OQOPMIISITUCS Y BUIIISAL TaOIUIh

(muB. puc. 1).
Tabmuus (Homep) — Hazpa tabimini
T'onoBka 3aroI0BKH
KOJIOHOK
[Tix3aromoBKHu
KOJIOHOK
Psnxu

Konounka mnsa
3aroJIOBKiB PSAKIB

Pucynok 1 — [Ipuknaa noGynoBu Tabnmii

Komoukn

Tabnuil HyMepyrTh HAcCKpi3HO apaOCBKUMHM LHHUPpaMH, KpIM TaOJUlb Yy
nonatkax. /lo3BoneHo TabnWill HyMepyBaTH B MeXaX KOXHOTO PO3AlTy. Y IbOMY
pa3i HoMep TaOJHII CKIAAAEThCS 3 HOMEpa PO3ALTY Ta MOPSAIKOBOI0 HOMEpa TaOJIHII
B IIbOMY PO3JLIi, sIKI BIIOKPEMITIOIOTh Kparkor. Ha3By TaOiuIl JpyKyroTh 3 BEIHKOT
JITEPH 1 PO3MINIYIOTh HAJl TaOIMIICIO 3 a03aIlHOTO BIACTYIY, Hampukiam: «Tadmuiis
1.2 — Xapakrepuctuku npuianay». CiaoBo «Tabmuiy» 1Mogar0Th JUIIE OJUH pa3 HaJl
MEepIIo0 YacTHHOW Tabmumi. Hax iHmmMu yactuHamMu TaOnuIli 3 ab3alHoro
BiICTYyny JpykyloTh «l[IpomoBxkeHHs Tabmuili » 1 BKa3yloTb HOMEpP TaOwili,
Harnpukiaza: «[Ipomgosxkenns tabnui 1.2».

DopMyJIH pO3MIIIYIOTH MO LIEHTPY CTOPIHKH, AOTPUMYIOUYHCH cuMeTpii. Kpim
Toro, GopMys MOTPIOHO BUAUISTH 3 TEKCTY, 3QJIMINAIOYH BUIIE 1 HIXKYE KOMKHOT
(GbopMynu OJIMH BUIBHUN PSAIOK.

®opMynu, 3a BHUHATKOM (OpMyJ, HaBEJACHMX B JI0AAaTKaxX, MOTPIOHO
HYMEPYBAaTH HACKPI3HOIO HyMepali€o apaOChkuMH Iudpamu, SKi 3aMUCYyIOTh Ha
piBHI (QopMylIn TpaBOpyd Yy KpaHbOMY IMOJOKEHHI B Kpyriux ayxkkax. OpHy
dbopmyny nosznadaoTh (1). HymepyroTs numie Ti ¢hopMmynu, Ha SKi € TIOCUJIAHHS B
TEKCT1 poOOTH 4M To7aTKa.

dopMynu, HaBeICHI B 10JaTKax, MOTPIOHO HYMEPYBAaTH OKPEMOIO HyMepaIli€io
apabcpkuMu LUdpaMu B MexaxX KOXKHOTO JIOAATKY 3 JIOJAaBaHHSM Iepel] KOKHOIO
1u(dporo mo3HaYEHHS JOJIATKY, HAIPHUKIAT; «...y dopmydi (B.1) ».
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JlommyckaeThest Hymeparlist GopMyIl B Mekax po3aity. B nboMy Bunaaky Homep
dbopMynn CKIalaeThCS 3 HOMEpPA PO3IALTY Ta MOPAIKOBOTO HOoMmepa GopMyld B
PO3LTi, PO3AUICHHX KPAIMKOIO.

Jis mo3HaueHHS (I3WYHUX BEJIMYMH BUKOPHCTOBYIOTH MIKHApOIHI abo
YKpaiHChKI iX mo3HaueHHs. JliTepHI MO3HAUEHHS OJMHUIL MOTPIOHO BUKOHYBATH
npsiMuM mpudtom. Kpamnky, sik 3HaK CKOPOUEHHS OJTMHUII, HE CTaBIISTh.

[To3HaueHHs OAMHMUILIB IPOCTABIISAIOTH IICIS YMCIOBOIO 3HAUEHHS BEJIMYUHU Ta
PO3TAILIOBYIOTh B OAMH PSAJIOK 3 HUMH (0€3 IEpEeHECEHHsI Ha HACTYIHUN pAJOK). Mix
1M(poro 1 Mo3HAYCHHSAM OJIMHMIN CJI1J] 3IMIIUTH MPOMIXKOK B oauH 3HaK (100 kW
a6o 100 xBt). BunaTtok ckiagaroTh NO3HAUYEHHS y BUIJISAL 3HAKY, MITHATOTO HaJ
psakom (20°C).

VY TekcTi TOKyMEHTa 4Yucia 3 MO3HAYeHHSIM (PI3MYHOI BEJIMYMHU CII MHCATH
nudpamu, a 6€3 Mo3HaYEHHS — CI0BaMH (KOTYIIKY IIPOCYIIUTHU ABa pasHu).

[Ipn HamucaHHl BEIMYMH 3 MEXaMH BIIXHWJICHHS CJ1J 3aKJI0YaTH YUCla B
nyxku (100,0 £0,1) Br.

[TosicHEHHSI CUMBOJTIB 1 YHMCIIOBUX KOE(]IIIEHTIB, SIKI BXOAATh Y GOPMYIy 1 HE
OyJIM MOSICHEH1 B TEKCTI paHille, NOTPIOHO HaBECTH Oe3MmoCepenHbO MiJ (POPMYIIOL0.
[TosicHEeHHS KOKHOTO CUMBOJIY PO3IOYHUHAETHCA 3 HOBOTO PSAJIKA Y Tiil MOCIIJOBHOCTI,
B SKId BOHU nojaroTbea y dopmyni. [lepmmil psiok mouynmHaeTbesi 0€3 ad3alHOro
BIJICTYIY 31 CJIOBA ,,Jie” 6€3 ABOKPAIKH MICIs HOTO.

Hanpuknan; «... po3paxoByroTh 3a (pOpMyJI0t0

_n
Py @

e P — rycTHHa 3pa3kKa, KT/M;

M — maca 3paska, kr;

V' — 06’em 3paska, M.

dopmynu, sKi MEpPenyroTh OJHA 32 OJHOI0 Ta HE PO3MOAUIAIOTHCS TEKCTOM,
BIIOKpEMIIIOIOTh  Komoto. IlepeHeceHHss (QopMynu Ha  HACTYNMHHH  PSAOK
JOIYCKA€EThCS JIMIIE Ha 3HAKAX JOPIBHIOE (=), TUttoc (+), MiHyc (-), MHOKEHHS (X) a0
nineHHs (:), MPUYOMY 3HAK HaA TOYATKy HACTYIHOTO psIKa IOBTOPIOETHCS.
HaBeneHHst 4ncmoBoro pe3ysabTaTy po3paxyHKiB 0e3 MOMepeaHbOTO 3alMUCyBaHHS Y
dbopMysi YMCIOBUX 3HAYEHb BEJIMYUH, SIKI BXOMATH JO HEI, 3aMiCTh JITEPHHUX
CUMBOJIIB, HE JOMyCKaeThes. [Ipu 1iboMy mo3Ha4YeHHs y (OPMYITi OJIUHUIIH PAa30M 3
YUCJIOBUMH 3HAYCHHSIMU HE HABOJISITHCS.

Odopmiienns kpeciieHb. KpeciaeHHs: cxem oQOpMIISIOTHCS Y BIAMMOBITHOCTI 31
ctanaapramMu, KpeciieHHs OKpeMuX KacKaiB MPUBOIATHCS B 3aAMUCII Y BUTIIAII
PUCYHKIB. [HI€KCH B O3HAUEHb MOXKYTh OyTH JOBUILHUMU.

[To6ynoBa ctpykrypHOi 1 dyHKIioHaIBHOT opraHizamii BTC noBuHHA
0a3yBaTHCh Ha 3araJIbHUX MPUHIIMIAX CUHTE3y 010TeXHIYHUX cucTeM. [Ipu po3pooiri
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cxeM, skl omucytoTs 0ynoBy BTC, ciig BUKOpHUCTOBYBATH CTaHAAPTHI TUIU 1 BUAU
CXeM, SIKl TPUIHSATI A1 TEXHIYHUX cucTeM [5].

Ha3Ba 1 mo3HaueHHsI CXEMHU CKJIAAl0ThCsA 3 BUAY 1 TUITY, HAIPHUKIAI: cXeMa
eNeKTprYHa TpuHIHNoBa (mo3HadueHHs E3), cxema xomOiHOBaHa (DyHKITIOHATBbHA
(mo3nauennst C2) i T. 1.

Jlist moOymoBu CTPYKTYpHO-(PYHKITIOHATBHUX cXeM bTC BHKOPHUCTOBYETHCS
OPUHIIAIT OOpOOKM OCHOBHHMX 1HGOPMAIIMHUX TIIOTOKIB Yy  CIeIliadi30BaHUuX
nepudepiiHux macucteMax. Ll migcucreMu MiHIMI3YIOTH 00’eM iH(opMarii 1
NEPEKOJOBYIOTH i1 Y aJIeKBaTHY JUIsl CHPUMHSITTS OTIEpaTOPOM ab0 KepyrouuM OJI0KOM
dbopmy, TOOTO 3IHCHIOIOTH IPOLIEYPY ONTUMANIBHOT (QUIBTpAIlii.

Mix pi3HUMH cXe€MaMU TOBUHEH OyTH BCTAHOBJICHWW OJTHO3HAYHUU 3B’S30K,
AKUW 3a0e3medye MOXIIMBICTh IIBHJIKOTO TIOIIYKY OJHHMX 1 THX >K€ €JIEMEHTIB
(npunazgiB, OJOKIB, MPUCTPOIB, (HYHKIIOHATIBLHUX TPYM), 3B A3KIB 200 3’€JHAHb Ha
BCIX CXe€MaX OJHOTO KOMILICKTY.

I'papiuna YacTHHAa BUKOHYETHCS 3 BUKOPUCTAHHSAM MAIIMHHUX 3ac00iB
MIPOEKTYBaHHs — BEKTOpHUX nakeTiB nporpam (MS Office Visio, Komnac tomio).

['padiyna yactrHa poOOTU (PUCYHKH, CXEMH, CBITIIMHU) MOXE MOJABaTUCS Y
TEKCT! MOSCHIOBAJIBHOI 3allMCKH a00 BHUHOCUTHCHL B JOHATKH 3 OOOB’SI3KOBHM
KOHKPETHHUM 3a3HaY€HHSAM rpapiqyHOro Marepiainy B 1HAMBIAYaJbHOMY 3aBJaHHI.

Odopmirenns 3micTy

3MICT PO3TalIOBYETHCS IMICIISI AHOTAIIIl Ta TTOYMHAETHCS HA HOBOMY apKyIi. Y
MepIIOMY PSAAKY IO MEHTPY 3a3HadaeThes coBo «3MICT», micis HbOTO OJUH PSAIOK
3AITUIIAETHCS TTOPOXKHIM.

Jlo 3MicTy BKIIIOYAIOTh: MEPENiK YMOBHUX MO3HAYEHb 1 CKOPOYEHB; BCTYII;
MOCJIIIOBHO TE€pepaxoBaHi HA3BU BCIX PO3AUNIB, MiJPO3ILUTIB, MyHKTIB 1 MiJMTyHKTIB
(SKIIO OCTaHHI MAarOTh 3arojOBKM) OCHOBHOI YAaCTHMHU TOSICHIOBAJIbHOI 3aIlUCKHU;
BHCHOBKH, IIepeIiK TOCWJIaHb, Ha3BW J0JaTKiB. HaBmpoTm KOXHOTO 3 HHUX
3a3HAYal0TbCd HOMEPU CTOPIHOK, SKI MICTSTh MOYATOK BIANOBIIHOIO Marepiainy, 3
BHUPIBHIOBAHHSIM IO MPaBOMY Kpar. Y 3MICTI MOXKYTh OyTH TEepesiiueHl HOMEpH i
Ha3BU UTIOCTpAIlii 1 TAOIUIb 13 3a3HAYEHHSM CTOPIHOK, Ha IKMX BOHU PO3MIILIEHI.

Hamipxupuuidi mpudT y 3MICTI HE BUKOPUCTOBYETbCS. AJle Ha3BU
CTPYKTYPHHUX OAWHHIIb, SKi B TEKCTI MOSCHIOBAIBHOI 3aITUCKH MUIITYTHCS MTPOTTHUCOM,
TEX JPYKYIOThCA BETUKUMH JiTepamu. Bech 3micT HabupaeThcs 6e3 ab3arfHoro
BIJICTYIIY.

1.5 IToc1inOBHICTH BUKOHAHHS KYyPCOBOI'O IPOEKTY

Po6oTa Haj KypcOBHM MPOEKTOM MICTUTh HACTYIHI €TarH:

— aHaJII3 3aBAaHHS 1 MOXKIIMBHUX cXeM MOOYAOBH Mpuiaay abo mpUCTpoi, BUOIp
(yHKITIOHATIBHOT CXEMU TIpUjIaay adbo IPUCTPOIO;

—  BUKOHaHHS  OCHOBHMX  pO3paxyHKIB,  CKJQJaHHS  E€JIEKTPUYHOI,
KIHEMaTUYHOI'0, ONITUYHO1 Ta 1H. CXEM, CKJIaJIaHHsI TIEPEITIKY €JIEMEHTIB,;
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— MPOBEACHHS €CKi3HOT KOMITOHYBAaHHS MPHIIaTy a00 MPHUCTPOIO;

— pO3po0Ka CKIATANBHOTO KPECICHHS, CKIIaaHHs crierndikartii;

— BUKOHAHHSI KPECTICHb CXEM;

— BUKOHAHHS poOOYHX KPECIEHb JIeTaleH;

— OCTaTOYHE YTOYHEHHS PO3paxyHKiB;, OG(OPMIEHHS pPO3paxyHKOBO-
MOSICHIOBAJIbHOI 3aITMCKH;

— 3aXUCT MPOEKTY.

AHam3 TEXHIYHOTO 3aBIaHHS € OJHUM 3 HaWOUIBII BaXXJIMBUX €TAaIllB
BUKOHAHHS KYpPCOBOTO MpOEKTy. TyT CTyleHTaM HEOOXITHO PETENbHO 3'ACyBaTu
NPU3HAUYEHHS Ta TEXHIYHI XapaKTEPUCTUKU MPOEKTOBAHOIO MpuiIaay abo IpUCTPOIO,
a TaKOXX BU3HAUMTU pealbHICTh MOro CTBOpeHHsA. ToMmy poOoTa Ha JaHOMY eTami
MOJIATA€ B HACTYITHOMY:

— BHBUYCHHS XapaKTEPUCTHK 00'€KTa KOHTPOJIO Ta JIOJAATKOBUX MaTepialiB,
PEKOMEHI0BAaHUX KEPIBHUKOM MPOEKTY;

— CJIiJI MpOaHali3yBaTU Pi3HI OIOTEXHIYHI CUCTEMHU MEJAUYHOTO MPU3HAYCHHS,
st Toro o0 BUOpaTW HAMOUTbII ONTHUMAalbHY, a TaKOX MPOAHANI3YBaTH pI3HI
crnoco0u ix peamiszanii 3 METOI0 BUOOpPY ONTUMalibHOI cxemu mpuiany [1, 2]. Ilpu
HAsBHOCTI TOTOBOI CXEMH, SKYy CJIiJ MOJEpPHI3yBaTH, HEOOXIAHO OOIPYHTYBATH
3aCTOCYBaHHS TUX YU 1HIIUX €JIEMEHTIB.

Jlo 610TE€XHIYHUX CUCTEM MEIUYHOIO NMPU3HAYECHHS MPEa'aBIIAIOThCS HACTYIIHI
BUMOTH:

— MOXJIMBICTh 31MCHIOBAaTH €(DEKTUBHUI MEIUYHE BIUIUB Ha PI3HUX CTaJisIX
J1arHOCTYBaHHS 1 JIIKYBaHHS;

— MOJKJIMBICTh JIIarHOCTYBAHHS MAIll€HTa MO OUTBIIIOCTI 3a/IaHUX MapaMETPIB;

— IOBUHHA 3a0e3MeuyBaTUCs BUCOKA JIOCTOBIPHICTH J1arHOCTYBaHHS MAII€HTA;

— MeJWYHa amnapaTypa MOBUHHA BOJOJITH BUCOKOI HAIMHICTIO B 3aJaHUX
YMOBaX;

— METOJIMKa MEIMYHOTO BIUIMBY a00 J1arHOCTYBaHHS MOBMHHA OyTH MpocTa B
peanizarii.

BuOip BapianTa cxemMH MPOEKTOBAHOTO MPUIIAy MOBUHEH CYNPOBOIKYBATHUCS
HEOOXITHUMHU TMONEPENIHIMU PO3paXyHKaMU Ta BpaxOBYBATH (PYHKIIOHAIbHI Ta
TEXHOJIOT1YHI BUMOTH.

Po3paxyHOK 3IIMCHIOETHCS B 3aJEKHOCTI BiJ OOpaHOTO TpPHU3HAYCHHS
MIPOEKTOBAaHOI MEeIMYHOI anaparypu. i po3paxyHKy 1 MOAANBIIONO MPOEKTYBAaHHS
MOXHa CKOPUCTATUCSA BIAMOBIIHUMH METOJUYHHMH BKa3iBKAMHU TIO KYpPCOBOMY
MIPOCKTYBaHHS B 3QJIGKHOCTI BiJl 0OpAHOTO MPU3HAYEHHS MPOCKTOBAHOTO MPUIIAITY
«MIiKpOKOHTpOJIEpU Ta MIKPOIpPOIeCOpH, «MOCIIOBaHHS CUTHAIIB Ta MPOIIECIB B
Olocucremax», «Meroau 1HGPOBOI 0OpOOKKM OlOMEIMYHUX CUTHAIIBY»,«Metoau
MaT€MaTUYHOI CTAaTUCTUKH JJii OOpOOKH EKCIEePUMEHTAIbHUX Ol0MEeIUYHUX
JOCITIJKEHDY.
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1.6 OcHOBHi NOHATTH NPO Gi0TeXHIYHI cUCTEMH

biorexHiyHl cHCTEMH — 1€ OCOOJMBHMI KJIaC BEJIHUKHX CHCTEM, IIO
MIPEICTABIISIIOTh COOOI0 CYKYITHICTh O10JIOTIYHUX 1 TEXHIYHHUX €JIEMEHTIB, MOB'SI3aHUX
MIX CO0OI0 B €IUHOMY KOHTYp1 ympaBiliHHA. MoOKHa cka3aTu, 10 10 010TeXHIYHUX
CHUCTEeM B OJHAKOBIil MIpl BiIHOCSTBHCS K CHUCTEMH EPraTHYHOTO THUITYy, B SIKUX
J0JIMHA BUKOHYE POJb KEPYIOUOl JaHKU, TaK 1 TEXHIYHI CUCTEMH, IO YIPaBJISIOTh
OpraHi3MOM JIFOJAWHU (HANPUKJIAJ, ITy4YHE TUXAHHS, KPOBOOOIr 1 T. 1A.) 1 HUIMMH
MOMYJIALISIMA YKUBUX OpPraHi3MiB (010T€XHIYHI CHCTEMH IPHUMYCOBOIO YIIPaBJIIHHS
MOBEIIHKOIO TBAPHH).

biorexniuyna cucrema (BTC) sBisie co0oro0 BHAUIEHI B €IUHY CHCTEMY,
010JIOT1YHI 1 TEXHIYHI €JIeMEHTH (JaHKW), TOB'A3aHI M1k CO0OK HJii BHUKOHAHHS
3amaHoi  uukoBOi  GyHKuii. Hampukman, paHHS JlarHOCTHKA 3aXBOPIOBaHb
nependavyae CTBOpeHHS MeAaudHoi giarHoctuyHoi BTC, mio oO'enHye marfieHTa,
NpWIaId BHUMIPIOBaHHSA  (DI310JIOTIYHMX T[MOKAa3HUKIB OpraHi3My Ta 3aco0u
JTIarHOCTUKH, B SIKOCTI SIKMX MOXYTb OyTH PpO3IJISIHYTI AK JIKap, TaKk 1 TEXHIYHI
3acobu. KinbkicHy MIpy B3a€MOJIi CHCTEMH 1 CEpEeIOBHILNA XapaKTEepPU3YIOTh
aTpuOyTH cUCTEMU. B SIKOCTI 30BHIIIHIX aTPpUOYTIB CUCTEMHU MOXKYTh PO3IJIAIaTUCA
BX1/IH1 BIUTUBHU, TAPaMETPH CEPEIOBUILA, BUXITHI PEaKIli CHCTEMH.

DyHKIII1, 110 BUKOHYIOTHCS 010JI0TTYHUM O0'€KTOM Yy CHUCTEeMi — OJHA 3 O3HaK
knacudikamii BTC. 3a miero o3nakoro bTC MmoxxHa moginuTH Ha:

MeOuuHi,

ep2amuyni,

BTC ynpaeninusa yinicnum opeaHizmom.

VY cBoro yepry, KoxHa rpyna Ma€ CBOi Pi3HOBHUIM, IO BIAPI3HSAIOTHCS BUIIOM
L1ITbOBOI PYHKIIIT 200 001aCTIO 3aCTOCYBaHHS.

o meduynux BTC BIAHOCATBCS CUCTEMH I1HCTPYMEHTAJIBHOI 1arHOCTHKH,
JIKYBaHHS 3aXBOPIOBaHb, 110 BUKOPUCTOBYIOThH (D13MUHI (HPaKTOPHU 1 TEXHIYHI 3aCO0U
BIUIMBY HAa OpPraHi3M JIIOJIMHU, CUCTEMHU 1H(POPMALIMHOI MIATPUMKHU JIIKYBaJIbHOIO
npoliecy — KIIHIYHI 1HQOpMaliifHi CUCTEMH AOKYMEHTYBAaHHS 1 30epiraHHsl JaHUX
Mpo TAalll€HTa, CHUCTEMHU TEJIEeMEIUIIMHU, aBTOMATHU30BaHI po0odYl MICIs JIiKaps-
(daxiBil. BoHM MOIISIOTECS HA IEKIIbKA M1ABU/IIB:

Meouuni BTC odiaenocmuynoeo muny

B pamkax wmegmunux bBTC giarHocTHYHOTO THIY (DOPMYETHCS OIHC
(GYHKIIOHATBFHUX CHCTEM OpraHi3My JIOJIMHU, 110 BU3HAYAIOTh CTaH OpPraHi3My,
3aco0iB peectparlii (izionorigyHoi iHdopMarllii Ta AIarHOCTUKH CTaHy. JlocmimKeHHs
BTC HeoOximHO 111 BHPOOJICHHS BUMOT JO JATYMKIB (Pi310JOTIYHUX TapaMmeTpiB,
CTPYKTYpPH TEXHIYHHX 3ac00iB, alrOpUTMIB OOpOOKH O1O0CHTHANIB 1 OTPUMaHHS
JTIarHOCTUYHUX MOKa3HHUKIB.

Meouuni FTC mepanesmuunoco muny

Menuuni BTC TepaneBTUYHOTO THUITY OIUCYIOTh (PYHKIIIOHAJIBbHI CHUCTEMH
OpraHi3Mmy JIIOJMHH, IO € 00'€KTOM MPUKIAJaHHS JIIKYBAJIbHOIL JI1i, a TAKOX 10 IMX
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BTC BxomaTh: TexHiyHI 3aco0u, 3a JOMIOMOTOI0 SIKUX BiIOyBaeTbcs (hopMyBaHHs
BIUIMBY; OLIiHKa JiKyBaJibHOTO edekty. Jocmimxenns BTC no3Bomnse chopmyBaTu
BUMOTH J0 TEXHIYHMX 3ac00iB JIIKyBaJIbHOTO BIUIMBY 3 TOYKH 30py IiJABUIICHHS
€(eKTUBHOCTI JIIKYBaJIbHOTO BIUIUBY. ¥ TaKUX CHCTEMax PO3IIIAJAETHCS J1Ba KOHTYPH
ajanranii: BHYTPINIHIA — €HJOT€HHUH, YTBOPEHUH (i310JI0TTUHUMHU CHCTEMaMU
OpraHi3My, 1 30BHIIIHIH, SIKH BU3HAYAETHCS TEXHIYHUMHU JJaHKaMU. SIKiCTh ajanTartii
B CHUCTE€MI CYTTEBO 3aJICKUTh BiJI MOXJIMBOCTEH €JIEMEHTIB TEXHIYHOI JIAHKH,
HaIpUKJIQJ, BiJl 3/IaTHOCTI CTEKEHHS 3a CTaHOM IaIfieHTa 1 (OpMyBaHHS BIUIMBY
CIPsIMOBAaHOTO Ha 3MiHYy cTaHy. lle BHM3Hadae BUCOKY JIKyBajdbHY €()EeKTHUBHICTbH
MOAIOHUX CUCTEM

Epeamuuni FTC 00'eqnytoTh 3aco0u, SKi BHUPINIYIOTH 3aBJAHHS YIIPaBIIHHS
CKJIaJHUMU TEXHIYHMMU OO0'€KTaMH 3a JONOMOrol JroAuHHU-oneparopa. Lle
aBlallifHO-KOCMIYHI 1 1HIII TPAHCHOPTHI CHUCTEMH, CHUCTEMH  YIPaBIIHHSA
CHEPreTUYHUMH YCTaHOBKAMH 3 BHCOKHM PH3HKOM TPUUHATTS  PIIICHB,
TEJEKOMYHIKaIlliH1, KOMI'FOTEPHI CUCTEMHU.

Hocmimpxennss epratuuHux BTC HeoOXigHO M1 (opMyBaHHS BHUMOT 10
JIOIMHU-OTIEPATOPa, BUMOT Y3TOJKEHHS MOTOKIB iHdoOpMalii, siKi HaAXOJATh BiJ
TEXHIYHUX 3acO0IB J0 KMBOI'O OPraHi3My, a TaKOX YIPAaBISAIOUMX M JIHOJUHU-
orneparopa Ha TEXHIYH1 3aCO0H.

bTC ynpaegninusa minicHUM OpraHizMoM 00'€IHYIOTh >KHB1 OpTaHi3Mu 1 3aco0u,
0 CIyXaTh JJs (OpMyBaHHS IITYYHOTO CEPEIOBUINA TMPOKUBAHHS (KOCMIYHI,
IMOOKOBOAHI JIOCHTIPKEHHS), (OPMYBaHHsS CIPSIMOBAHOI TOBEIIHKH Y >KUBHUX
opraHi3miB (IOBEIIHKOBI Peakilii y TBapHH, BIpTyalbHa peaabHICTh y JIIOJIUHHN).

Mpukaaa 1. Posrnsaemo crpyktypy meandnoi miarHoctuuHoi bTC (puc.2),
0 Ma€ MITLOBY (PYHKI[IIO PAaHHBOT JIarHOCTUKU CXUJIBHOCTI MAII€HTIB 10 CEPIIEBO-
CYIUHHHUX 3aXBOPIOBaHb.

digionoriyHi
Biocurnanm NOKa3HUKN \ J

\ > Mauient > > PileHHs:
Lol I ™ .
> > ir?cﬁ%&?wﬁtiggr:c’ﬁ Lincdposuii aHani3 HOPMA,
dakTopu UHC > 06pOBKH Ta > MeAAaHNX, > MATANOTIA,
cepegosuLa > NHC BIAOBPaKEHHS o NPUNHATTS HE3HAYHE
> CCC - MeLnaHIX ' pilLeHHs BIOXWUNEHHA
> > Bl HOPMM

A

Kepytoui curHanu

Pucynok 2 — CtpykTypHa cxema MeAn4Hoi JiarHoctuyHoi bTC

Peanizamiss ninmeoBoi (yHkiieto BTC 3milicHIOETBCS TIUISIXOM  JTIaTHOCTUKHU
(GYHKIIOHATBHUX 3MIH B CEPIIEBO-CYIMHHINA CHCTEMI OOCTEXYBaHUX 1 pO3MEXKyBaHHI1
00CTEe)XyBaHUX 3a TpyINaMu:

«HOpMa» (BIACYTHICTb JIIarHOCTY€E MOTO CTaHy),
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«BIIXWJICHHS» (HAMOBIpHA HAasABHICTH CTaHY),

«3M1Hay» (HAsIBHICTb CTaHYy).

Biamosinuo a0 minsoBoi ¢yskilii, BTC noBuHHa 00'€JHYBaTH TaKi €JIEMEHTH:

- i310JI0TI4YHI CHCTEMH OpraHi3My OOCTEKyBaHOTO, BIAMOBIJANbHI 3a
(dbopMyBaHHS 11aTHOCTYEMOTO CTaHY;

- TeXHIYH1 3ac00U BU3HAYEHHS (1310JIOTTYHUX MOKA3HHKIB, 110 B1IOOpaXaroTh
CTaH CEepIIeBO-CYIMHHOI CUCTEMH;

- JIarHOCTMYHI 3aco0u, 10 pealdi3yloTh BHpPIIIAJbHI TpaBuUia, SKi
BHU3HAYAIOTHCS LIJTHOBOIO (DYHKIIIEIO CUCTEMU;

- 3aco0uW BIUIMBY Ha OOCTEXYyBaHOTO0, HEOOXimHI i (OpMYyBaHHS
(GyHKI10HATIBHOT TPOOH.

B3aemo3B's30k eneMeHTiB BTC BH3HAuUa€eThCsl LITBOBOIO (DYHKIIEIO CHCTEMHU.
JlJist po3MeKyBaHHA OOCTEXKYBaHMX Ha TPYNH HEOOXIAHO peaii3yBaTH BUpIIIAIbHE
MpaBUJIO JIarHOCTUKM Ha OCHOBI OTPHMMAaHHS J@HUX MpO MailieHTa (aHaMHE3),
BU3HAYECHHS (P1310JI0TIYHUX MOKA3HMKIB CTaHy CEpPLIEBO-CYAMHHOI CUCTEMHU LIISXOM
peecTpallii, BUMIpIOBaHHS Ta 0OpOOKM JaHMX Ha TJl MPOBEAEHHS (PYyHKIIOHATBHUX
po0.

HaliGinpiry CKIagHICTh IPU CUCTEMHOMY aHalli31 MPEJICTaBIIA€ AOCIIHKEHHS
010JI0T1YHUX OO0'€KTIB B CHJIy iX CKJIQJHOCTI 1 JIOCUTBH Mi3epHOI 1H(popmarllii npo ix
CTPYKTYpy Ta MEXaHI3MH NOBEIIHKH. ToMy BaXJIMBUM 3aBIaHHIM JOCIIIKEHHS
KUBUX CHUCTEM € Mepe0ayeHHs peakilii CUICTEMHU Ha MEeBHUM BIUTMB. PillieHHs Takoro
3aBAaHHS MPU3BOIUTH 10 TTPOOIeMH 1eHTUdIKAIlT (PYHKI[IOHAIBHOTO TIEPETBOPEHHS
F {*} TepmiHanbHOTrO 3aBJAHHS CUCTEMHU.

Buxonsun 3 pyHgameHTanpHUX MEpeayMoB Teopli cucteM, npu (HOpMyBaHHI
BTC BUKOPUCTOBYIOTHCS ABA MPUHLIUIIH:

1. IlpuHIMI aeKBATHOCTI B3a€MOII, peani3allisl SKOro BUMAarae y3roJKEeHHS
OCHOBHHX IapaMeTpiB 1 XapaKTEPUCTUK O1070TTYHUX 1 TeXHIYHUX JJaHOK BTC.

2. Tlpuniun egHOCTI 1H(QOPMALIIITHOTO CepeOBUINA, 1110 BUMArae y3roKEHHs
iHQOpMaIIMHUX MOTOKIB, IO LHUPKYJIIOOTh MK TEXHIYHUMH 1 O10JOTTYHUMHU
JaHKaMH B a)epeHTHHX 1 e(hepEeHTHUX HAMPAMKAX.

3rifHO 3 MMM TPUHIUIAMH, HaNpUKiIaA, JIKyBaJIbHUWA BIUIMB, IO
(hopMy€eEThCS TEXHIYHUMHU 3acOo0aMM MOBUHEH OyTH 3a (PI3MKO-XIMIYHUM CKJIQJ0M
BJIACTHBHUI JKMBOMY OpraHi3aMy, a 3HAQUeHHsS [apaMeTpiB BIUIUBY IOBUHHI
3HAXOJIUTHCS B Jlara30H1 MPUHHATHOCTI I 010JI0TIYHMX TKaHUH.

[Tpuknagom peasizaiii MPUHIMITY aJEKBATHOCTI MOXE CIYXUTH TMOOYyI0Ba
OlOKepyeEMUX IMIUTAHTOBAHHMX EJIEKTPOKAPIIOCTUMYJIATOPIB, B SKUX TMapaMmeTpu
BIUTMBY BU3HAYAIOTHCS CTAHOM TMalll€eHTa (HampuUKJIIa, 4acTOTa CJilyBaHHS CTUMYJIIB
3aJIeKUTh Bl piBHA  (I3UYHOTO  HABaHTaXKEHHsA). Benwumna  (i3UYHOTO
HABAaHTA)XCHHSA, M0 KEpye€ CTUMyJaMH, MOXE BHU3HAYATHCA B [1arHOCTUYHOMY
MPUCTPOI KapIIOCTUMYJIATOPA 32 pe3ybTaTaMU OLIHKH TEMIEpATypH KPOBI, YACTOTU
JUXaHHS, IHTCHCUBHOCTI MEXaHIYHUX CTPYCIB Tija.
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Peanizariss npuHLIHKITY €JHOCTI 1H()OPMALIIITHOTO CEPEIOBHILIA BUMATa€e €MHOTO
MIIX0My JO METOJIB peecTpallii Meauko-0ionoridyHoi iHdopmarlii, cTaHAapTiB
npencTaBieHHs pe3ynbTaTiB ooctexens (EKI, peHTreHiBChbKIX 3HIMKIB Ta 1H.).

Hna miarnoctuynnx BTC ennicTe iH(QOpMaIiiiHOTO cepefoBUIlla O3HAYAE
BUIIIJICHHS Ui BiIOOpa)KEHHS  HaWOLIbII  1HPOPMATUBHHX  JIarHOCTUIHUX
IMOKAa3HMKIB 10 BIJHOIIEHHIO O OI[IHIOBAHOrO CTaHa mHamieHTa. Tak, crmocoou
BiloOpakeHHs 1HdopMalii (mkanu, udpoBi Ta0IO0, 1HAUKATOPH) BHOMPAIOTHCS
BIJIMOBIHO JI0 OCOOJUBOCTEH CIPUIHSATTS JIFOIMHH.

Jns epratnunux BTC BuOIp CEHCOPHUX MOJAIBHOCTEN CHPUMHSTTS JaHUX
3MIMCHIOETHCS BIAMOBIIHO JIO TMPOMYCKHOI CIPOMOKHOCTI 30pOBOTO, CIYXOBOTO,
TaKTHJIBHOTO aHaji3aTopa JII0AUHH.

KopekTHe mOTpMMaHHS MNPHUHIMIIB aJeKBaTHOCTI B3aeMOJIi 1 €IHOCTI
iH(popMaIiitHOTO cepenoBHINa A03BOJIsIE€ 00'€qHATH O10JIOT1YHI Ta TEXHIYHI JaHKH B
BTC. 1i naHku MaroTh BUCOKY €(DEKTUBHICTIO peai3allii IbOBOI (PYHKIIII.

SAKicTh BHKOHAHHS LIJIBOBOI (PYHKIIi CUCTEMHM MOK€ OyTH OLlIHEHa 3a
JOTIOMOTOI0  JOCHIDKEHHS  (YHKI[IOHAIBHUX  XapakTepucTtuk.  lloka3Huku
(yHKI[IOHYBaHHSI, BU3HAYalOThCA HA OCHOBI aHaNi3y IMX XapaKTEpHUCTHK, AA0Th
KUIBKICHY MIpY JUIsl OLIHKY BiIacTUBOCTel bTC 1 BUKOPUCTOBYIOTHCS IIPH MOPIBHSAHHI
PI3HMX BaplaHTIB MOOYIOBH CHCTEMH 1 CIOCOOY ii OMUCY 3 TOYKH 30pYy KpPUTEPIiB
HaWKpaIOro J0CATHEHHS METH.

Baxnuumu QyskiioHanbaumu  xapaktepuctukamu bTC €: edekTuBHICTS,
HAJIWHICTD, SIKICTh YIIPABI1HHS.

EdexkTuBHICTh € HAWOUIBII MOMIMPEHOI0 XapaKTEPUCTUKOIO, sika O Mmokaszaia
SKICTh BUKOHaHHSA 1Ib0BOi  (GyHKIIi BTC B 3amanmx ymoBax. Iloka3zHuk
edextuBHOCTI BTC Xapaktepusye CTYIiHb MPUCTOCOBAHOCTI €JIEMEHTIB CUCTEMH JI0
BUKOHAHHS TOCTaBJIEHUX 3aBlaaHb. DopMyBaHHS TMOKa3HMKAa 3aCHOBAHE Ha OIIIHII
CHIBBIAHOLIEHHS ApaMeTPIB PE3yNbTAaTy 1 BEJIMUMHUA BUTPAYCHHUX HA iX JOCATHEHHS
3ac00iB.

bionoriuna manka BTC Bkitouae ceHCOpHY (30pOBY) CHUCTEMY OpraHizmy,
HHC, edexkTopHi cuctemMu [ii, MO BIANOBIIAIOTH 3a NPUBEACHHS B IIIO
MaHIMMyJsITOpa, TEXHIYHA JIaHKa MpEACTaBisie Cco0O0  amapaTHO-TIPOrPAMHMIMA
koMmiuieke (AIIK) 3 koMIT'toTepHUM TepMIHATIOM 1 OJIOKOM MaHIMmyJIsLii.

Emanu ¢popmyeanns ma oocniorscenns bTC

Hepwuii eman ¢popmyeanns BTC — bionociunui. BinmoBimHo 10 610TeXHIYHOT
npobiemu  (popmyeTbest 1iIbOBa  (DYHKINST CHUCTEMH, BHU3HAYAIOTHCS MOJKIIMBI
61osoriuni Ta TexHiuHi JaHku bTC. CkiiagaeTbest CTpyKTYpHO-(QYHKIIOHAIbHA CXeMa
BTC. IIpoBoauThcs BUBYEHHS (Di310JIOTTYHHX MPOIIECIB OpraHi3My B yMOBaxX HOTO
B3a€EMO/IIT 3 TEXHIYHUMH JIAHKaMH CUCTEeMHU. B pe3ynbTaTi, BU3HAYAETHCS 3aBIIaHHS
oiosoriunoi nanku BTC 1 dopmyerbest ii Monenb, B sKid (QIrypyroTh aTpuOyTu
3aBJaHHs (BX1/H1, BUX1JHI 3MiHHI, IOKa3HUKW CTaHy, TapaMeTpHy YIPaBIiHHS 1 T.I1.).

lpyeut eman oocnioxcenns BTC — eman y3zeodocenus. Ha mnpomy etari
dbopmyethess Monienb TexHiuHoi JaHku BTC. Cknamaerbcs moaens bTC B miomy.
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JIOCTITKYIOTBCSl TIPOIIECH B3a€MOJII JAHOK HAa OCHOBI BUKOHAHHS TPUHITUIIIB
aJIeKBaTHOCTI Ta €aHOCTI iHGopmaniiiHoro cepeaosumia bTC. BinOyBaerscs
iTepariiiHe BiAMpaIffoBaHHS MOJEII 3 METOI0 ONTHUMI3allii mapaMeTpiB 3a oOpaHUMU
KpUTEPisIMU €(hEeKTUBHOCTI.

Benerscst momryk HaiOunbml iHQOPMATUBHMX IMOKA3HUKIB, IO BHMAararTh
MiHIMyMy adepeHtHoi iH(opmalii Bix >XuBOro opraxismy. Ha npyromy erarmi
MPOBOJMTHLCS OINTHMI3Allisl BUPIMIAILHUX IMPaBUI 1 aJIrOpUTMIB (YHKI[IOHYBaHHS,
PO3pOOJISIFOTHCS] BUMOTH 0 TEXHIYHHUX 3aC001B 1 TPOTPAMHOT0 3a0e3MeYeHHS.

Tpemiti eman oOocnioxcenns bBTC — mexnivnuti. Ha nmanomy etarmi
PO3POOJISIOTHCS SIEKTPUYHI MPUHIIAIIOBI CXEMHU, MAKETH 1 €KCTIEPUMEHTAJIbHI 3pa3Ku
TEXHIYHUX 3ac00iB, TPOBOJATHCA HAMIBHATYpHI 1 HATypHI BuUNpoOyBaHHsA. B
pe3yNbTaTi BU3HAYAIOTHCS TEXHIYHI XapaKTEPUCTUKH €JIEMEHTIB CUCTEMH, HEOOX1/IH1
JUTSL PO3POOKH JTOCIITHUX 3pa3KiB alapaTHUX 3aco0iB, CKIIAIAI0ThC MEIUKO-TEXHIUHI
BHMOTH Ha JIOCHIIHO-KOHCTPYKTOpPChKi pobotu (IKP).

VY pasi nobynoBu Meauunux BTC 010JI0T14HI JTAHKU CHUCTEMH MpPECTaBIICHI
¢1310510TIYHUMH cHcTeMaMu opraHizmy. Hampuknaza, B pasi TepaneBtuuHux BTC
opraHi3M BHUCTynae B pojii KepoBaHoro o0'exra. EdexktuBHicte BTC, B 1mpomy
BUMAJKY, BU3HAYAETHCA CTYINEHEM OJIM3bKOCTI MOTOYHOIO CTaHy OpraHi3My ado
MOKa3HUKIB €()EKTUBHOCTI (PYHKI[IOHYBAHHS (P1310JI0TTUHUX CUCTEM JI0 HOPMH.

TyTr, B OCHOBHOMY, TIPOSBIISETbCS META0OJNIYHUN XapakTep B3aeMOJIl
010JIOTTYHUX 1 TEXHIYHUX JIAHOK, OJTHAK, KIOEpHETUYHA B3a€EMO/III MOXKE 30epiraTucs.

Hampukinaza, cTBOpeHHsI MPOTE31B CEHCOPHHUX OPraHiB 1 €(PEeKTOPHUX CHUCTEM,
npwiaaiB  OlOJOTIYHOTO 3BOPOTHOTO 3B'SI3KY JUIsi  HaBYaHHS  YNPaBIIHHAM
BETETAaTUBHUMH  (PYHKIIISIMM, TIPOTE31B KIHIIBOK BuMmarae ananizy bTC 3
KiIOEpHETUYHUM PIBHEM B3a€MO/IIi JTAHOK.

MeTtaboniunuii piBeHb B3aemo/ii B BTC B HallOLIbII1i Mipl MPOSBISIETHCS MIPU
CTBOPEHHI IITYYHUX OpradHiB (WITy4yHE cepue, HHUPKH), a TaKOXK CHCTEM
KUTT€3a0€3MECUCHHS] TP pOOOTI JIIOJIMHU B EKCTPEMaJIbHUX YMOBax CepeoBHIIA
(KocMiuH1, TITUOO0K

Ocoonueocmi ghopmyeannsa 6iomexHiuHux cucmem pizHO20 NPUSHAYEHHA

Meauuni  Ol0TeXHIYHI cHCTeMH. 3aBAaHHS  (OpMyBaHHS  MEIMUYHHUX
O10TeXHIYHUX CHCTEM BHUHHUKA€, MepUI 3a BCE, NPU CTBOPEHHI HOBOI MEIUYHOI
TeXHIKH. B OCHOBI pO3pOOKM MEAMYHOI TEXHIKM JIGKUTh (DOPMYBaHHS MEIUKO-
TEXHIYHUX BHUMOT, KI MICTSATh (hi310J0TIYHO OOTPYHTOBAHI BUMOTHU J0 TOOYHAOBH
amaparypH, 1o 3adesneuye ii epekTuBHE PYHKITIOHYBaHHS.

Jlnst TepaneBTUYHOI amapaTypu Il BUMOTH BH3HA4YalOTh BUOIP aJIeKBATHOTO
BUJY JIIKYBaJIbHOTO BIUIMBY, 3aBIAaHHs YMOB Iepeiadi BIUIMBY BiJl TEXHIYHUX 3aC001B
710 010JIOTIYHUX TKAHUH, a TAKOX BUOIp (hOpMH, IHTEHCUBHOCTI Ta 1HITUX MapaMeTpiB
BILUTUBY, SIK1 3a0€3M€UyI0Th BUCOKY JIIKYBaJIbHY €(DEKTUBHICTD.

[Ipu po3poOii  IIarHOCTMYHOI — amaparypud  MEAMKO-TEXHIYHI  BHMOTH
CTOCYIOTBCSI BHOOpY HaiOuibim 1H(QOPMATUBHUX  (PI310JOTIYHUX TapaMeTpiB
OpraHi3My 1 JIarHOCTUYHMX TIOKa3HUKIB, 110 peai3yloThCs 3a JOTOMOTOIO
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JTOCTYITHUX 3aC00iB BUMIPIOBAIBPHOI TEXHIKHM Ta BiOOPaKaIOTh MATOJOTIYHI 3MIHH B
oprasi3mi a00 CXHJIBHICTH JI0 HUX.

[ToniGH1 muTaHHs, AKi TOTPEOYIOTh CHUIBHOTO BUBUEHHS TEXHIYHUX 3aCO0IB 1
(b1310JI0TIYHUX CHCTEM OpraHi3My, BUPIIIYIOThbCA B pamkax meauuaux bTC.

1.7 Ilpukaan po3podku 0I0TEXHIYHOI CHCTEMH JIA3€PHOI0 BILIUBY
®Di3u4Hi OCHOBH JIa3ePHOI Tepamii

[inbHICTh TIOTOKY KOPUCHOI TOTYKHOCTI P Ja3epHOro BUIIPOMIHIOBaHHS
BU3HAYAETHCS 32 TAKOKO 3aJICKHICTIO [6]:

P; 'T'f
P —_ f;bln ’
K8.CM

ne P — IMiIBHICTH MOTOKY MOTYXKHOCTI BHIPOMiHIOBaHHS, Br/cM®, P,
NacropTHa MOTYXHICTh IMITyJIbCHOTO JazepHoro IY-BumpominioBaua; BT, 7
TPHUBAJIICTh OAHOTO IMIYJIbCY (TTACTIOPTHI jAaHi), ¢; f — wacToTa iMmynbciB, [, Sgpen —
IJI01a OIPOMIHEHHS (IIPY KOHTAKTHIM METOIUII JOPIBHIOE TUIONII BUX1JHOTO OTBOPY
BUIIPOMIHIOBAYA).

Benunuuna P BU3Havae BIUIMB 3a | CEeKyHAY, TOOTO BIIHOIIEHHS MOTYXHOCTI
BUIPOMIHIOBaHHS 10 IUJIOLIl TMOBEpPXHI, WIO0 OCBITJIIOETHCS MPOMEHEM 1
NEePHEHANKYIISPHIA 10 HAMPSAMKY BUITPOMIHIOBAHHS.

HaiiGinbmr  4acTo 3aCTOCOBYETHCS IHIIMKA TapameTp, SKUM Ha3UBalOTh
IIBHICTIO TOTOKY eHeprii, JUk/cM®, a0 EHEPreTMYHOK eKCIOo3umiclo E, ska
JIOPIBHIOE TOOYTKY ONPOMIHEHHS HA TPUBAJICTh CEAHCY Tepallii:

E=P-t,

ne t — Jac npoueaypu Ha AaHii 4acToTi, C.

3navyeHHs P i1 E npsMO MPOIOPIIiHHI Y4acTOTi MOBTOPEHHS immyinbciB f, sika
BCTaHOBJIIOETHCS Ha anapari.

[Ile ogHuM mapameTpoMm, 4acTo BXXKMBAHHUM B Ja3epHii Tepamii, € go3a Q, Jx.
Jloza Q — 11 MOBHA €Hepris JIa3epHOTO BUIIPOMIHIOBAHHS, OTpUMaHa 3a CEaHC 1
JOPIBHIOE JOOYTKY CEpeHBOI MOTYKHOCTI Ha TPUBAIICTh CEAHCY:

Q =PiMn'T'f't'
OuiHka BIVIMBY CHMJIM CTUMYJIIOBAHHS JIA3€PHOI0 BUNIPOMiHIOBAHHSA

Jlnst 610(h13MYHOT OIIHKY peaKIliid, 110 BiA0YBatOThCA B O10TKAHHUHI Ta Y BCbOMY
Oprasizmi B IUJIOMY, a TaKOX /AJisi SIKICHOI OLIHKH BIUIMBY CHJIM CTHUMYJIIOBAHHS
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(To3yBaHHS) Ja3€pHOTO BUIIPOMIHIOBAHHS Ha BUTIIS 0610€()EeKTIB BUKOPHUCTOBYETHCS
3akoH Apuara — lynsna [7].

Bin cBimuuTh, 1m0 B 010JOTIYHUX CHUCTEMaxX CiaOKi CTUMYNH AAOTh CHJIbHI
peaxiiii, cepeaHi — MOMIpPHI peakiiii, MTOMIPHO CHJIbHI 3JIeTKa TaJbMyIOTh CHCTEMY, a
AyXe CUJIbHI MOBHICTIO OJOKYIOTH ii. Ha rpadiunomy 300paxkeHHi 3akoHy ApHATa —
lympma (puc. 3) yMOBHO MPEACTABICHO CTaH MaJIOTO 00CATY KITHH OioTkanuHH (1),
YaCTUHU OpraHy abo 1uioro oprany (2) i Bcboro opratizmy B 1uiomy (3). Cras, 1o
BIIMIYAETHCS MPU il Ha 01000'€KTH JITa3€pHOT0 BUIPOMIHIOBAHHS, IO MPOXOJUTH
JNeKUIbKa  TOCHIMOBHUX  CTafid. 3miBa Hae 30Ha  HEUYYTIMBOCTI  (PiBHI
BUIPOMIHIOBaHHSI 0arato MeEHIe PIBHSA 30BHIMIHBOTO  (OHY), KOJH HI
Cy0'€KTUBHUMH, HI OO0'€KTUBHHUMH METOJAMH HE BJIA€THCA BJIOBUTH TMEPBUHHY
peakirito 61000'exTy.

CTyniHb
cTumynauii

Hopma

CnoBinbHEHHSA

37 o~

Cuvna CTUMynoBaHHsI

Pucynoxk 3 — CxemaruuHna inTepnperaiis 3akony Apuara — [llyneia

Hapmani npu 36inemenni no3u (Q) BiA3HauaeThCs MiABUINEHHS TEMIEpaTypu
TkanuH 10 piBHs 40 °C, sika posrISacThCs SK 30HA OlocTHMyISil. SIKIIO
NPUMYCTUTH HarpiBaHHs TKanuaw moHax 40 °C, modmHaeThCs AeHATyparis 6inka i
3MiHa JINIAIB, SIKI Ha MEPIIMX IMOpax MOXKYTh OyTH OOOpPOTHMMHM 1 BiAIrpaBaTu
MO3UTHUBHY POJb Y PO3BUTKY KIHLIEBUX afanTaliiHux mpoiieciB. [Ipu temmnepatypi
moraz 55 °C crocTepiracThest HE3BOPOTHA JETeHepalis, a moHas 63 'C — KoaryJIsiis
O1yKa.

i sBUIIa MOXKYTh CHIOCTEPITATUCS TIPU BUCOKOCHEPTETUYHOMY BILTMBOBI, IO
3aCTOCOBYETHCSI B OKPEMHX BHJIaX MEIUYHOI MPAKTUKWA (OHKOJIOTIS Ta 1HIII), 1 HE
MalTh HISKOTO BIJHONIICHHS JI0 HHU3bKOIHTCHCHBHUX JIa3epHUX amapariB. B
¢i3i0TepaneBTHYUHIN MPAKTHUII JIA3EPHOI Teparii BUKOPUCTOBYIOTh TIJIBKU TY IUISHKY
KpUBOi BiJl KiHIIS 30HM HeuyTauBocTi ApHara — lllyneia, sika BiAMOBITAaE CTaHy
OlocTUMYJAIIi, a TaKOX IMOYATKOBY [IISHKY 30HM OOOpPOTHOI CTHMYJIIOIOYOI
Oloernpecii, Ha AKOMY HE MOKe OyTH HeoOOpOTHHUX 3MiH. Peakiiito cuctemu “nasep -
OloTkaHMHA" BHU3HAYAIOTh CaMe TEXHIYHI napameTrpu. i KOKHOro BUIY Ja3epiB
kpuBi Apuara — [lynbiia Oy1yTh BIAPI3HATHUCS BiJl IHIIIUX.

23




Kuromupcbka
noJiiTexHika

JEP)KABHUM YHIBEPCUTET «(KATOMUPCHKA IMMOJITEXHIKA»

MIHICTEPCTBO OCBITU I HAYKU YKPATHU

Cucrema ynpapiinas skictio Biznosinae JJCTY ISO 9001:2015

$-22.06-
05.02/2/163.00.1/M/OK12-
2023

Exsemnaap Ne 1

Apr 38124

OpHak HE MPEACTaBISETHCS MOXJIMBUM BH3HAYUTH KOHKPETHI KpWBI IS
KOXKHOTO THUITy JIa3epa, TOMY PO3TJSHYTI Tpadiku HOCATH SIKICHHUMA, a HE KiJTbKICHHMA
xapakTtep. TpuBajiCTh TPOBEICHHS TMPOIEAYPH KBAHTOBOI Teparii Moxe OyTh
BHU3HAYCHA 3 YpaxXyBaHHSM "TepaneBTUYHOTO Kopuaopy". Lle Toi miama3zoH 3Ha4CHb,
B IKOMY MEHIIIUY PiBEHb BIUIMBY MOXKE JAaTH CJ1a00 BUPpKCHUN e(PEeKT O10CTUMYIIAIIIT
abo 3aHaATO TMOBUIbHE 3pocTaHHs edekTy. B Toit ke wac OuIbIIMK piBEHb

HeOakaHUM, OCKIIBKU MPU3BOIUTH 10 HE3BOPOTHO1 Oloaenpecii.

B3aemognist 1a3epHOro BUNPOMIiHIOBAHHSA 3 0i0JIOTIYHMMH TKAHMHAMU

I[JIH TOYHOI'O MOJICIIFOBAHHA IIPOHCCY BIUIMBY JIA3CPHOIO BI/IHpOMiHIOBaHHH

HEOOX1JJHO BpPaXxOBYBAaTH pPi3HI OCOOJMBOCTI O010J0TIYHOTO 00'€KTa 1 BIACTHUBOCTI
OioTkanuH (puc. 4) [8].

MoTyxHicTb

LoBxuHa

XBURi reHepawii

Pexnm

['ycTuHa
NOTY>KHOCTI

Monsipusauis

TexHivHi 3acobu BnnuBy

HwnsbkoeHepreTuyHi nasepu

-4

L]

BionoriyHuit 06'ekT

AHaToMiuHa 6ygoBa —t

L]

MopentoBaHHS NaTONOriYHOro
npouecy

DyHKUiOHaNbHUIA CTaH —

L]

BionoriyHi pyutmun —

AHani3 BnactmBocTen BGiOTKaHWH

XapakTtepuctuvka KpoBoobiry =

EREER

KpoBooGir B 30Hi ONpOMiHEHHS

Di3nKO-XiMiYHI XapaKTEPUCTUKN =

@DyHKUiOHaNbHWIA CTaH QinsHKN
BM/INBY

OnTUYHI BNAacTUBOCTI TKAHWH

TennodisnyHi BNacTuBOCTI
TKaHVH

disionoriyHo gonycTnma gosa
BNIVBY

biodianyHi Ta GioXiMiYHi
BNACTUBOCTI

Y VYV YUYy

AfekBaTHICTb JONYCTUMOI 403K

3 010JIOTTYHUMHM TKAHUHAMHU

24

Pucynok 4 — Mogenb B3a€MO/Iii JIa3epHOTO BUMPOMIHIOBaHHS




MIHICTEPCTBO OCBITH I HAYKM YKPATHU 05.02/2/ ;:;2360?}“” /OK12-
KutoMupcbKa JEP)KABHHUM YHIBEPCUTET « X KUTOMUPCBHKA MOJITEXHIKA» : 2'0 2 3
noJiTexHika Cucrema ynpapiinas skictio Biznosinae JJCTY ISO 9001:2015
Exsemnaap Ne 1 Apx 38125

[Iponukaroue B  TKaHWHY  Jla3epHE  BUNPOMIHIOBAHHA  MIJIA€THCA
OaraTopazoBOMY PO3CIIOBAHHIO, MOTJIMHAHHIO PI3HUMHU O10JI0TTYHUMHU CTPYKTYPaMH 1
YaCTKOBOMY TMEPETBOPEHHIO y BTOPUMHHE BHUIPOMiHIOBaHHS. [Ipu BIIMBI Ja3epHOTrO
MOHOXPOMATHYHOTO TMOTOKY 3 JIOBXHHOIO XBWJII A BU3HAYAIOTHCS CIIEKTPaJbHI
KoeditieHT BinoutTs P(4), mponyckanus 7(4) i mornuHanHs (1)

JaHi xoedirieHTH SIKICHO 1 KUIBKICHO XapaKTepHU3yIOTh B IIIJIOMY OITHYHI
BJIACTMBOCTI OIOTKAaHWHU TMpHU 11 KIHIEBi TOBIIMHI 1 1HIIMX XapaKTepU3YIOUUX ii
nmapaMeTpax Ha MOMEHT 4acy BHMIpPIOBaHHs (CTYIIHb MIrMEHTAIlil, XapaKTepUCTHUKA
KpOBOIIOCTauaHHs 1 T.A.). AmapaTd HU3bKOIHTEHCHUBHOI Jla3epHOi  Teparii
BIJIPI3HSIOTECS HU3bKUM DPIBHEM IHTEHCHBHOCTI JiazepHoro BrumBy (Bim 0,01 mo 1
Jx/cM®), sike He BIUTMBA€ HA ONTHYHI BIACTHBOCTI OiOTKAHHHH. IIPOXOIKCHHS
HU3bKOIHTEHCUBHOIO  JIa3€pHOTO  BUIIPOMIHIOBAHHS  KpI13b  PI3HI  MPOIIAPKH
010TKaHWHU JIFOJMHU HEOTHAKOBE.

['mubuHa MPOHUMKHEHHS ONTUYHOTO BUIIPOMIHIOBAHHS PI3HUX JOBKUH XBHJIb
yepe3 MpoIIAapKU LIKIPHU JIIOJWHU MpenacTaBieHa Ha puc.d> [6]. Ilpu nazeporeparmii
BHYTPIIIHIX OPraHiB BUKOPUCTOBYETHCS OJIMKHE 1H(PpauyepBOHE BUIIPOMIHIOBAHHS
nopsinky 0,74 — 3,0 MKM, OCKUIBKM BOHO Ma€ BEJIMKUN KOE(DIIIEHT MPOMYCKaHHS B
Ol0TKaHWHAX.

A. MEM rr 04 0.6 0.8 1.1 1.4 10,6
o -
enigepmic l
5 5 32% 4 % PEY%
porosun crou
| - Bt 1%
7 Crob BB%  prey  65%| B9 gy '
3EePHUNCTUN CINOU 4
. 18%  21% i
AEPMIC ™ ™™ M

. Lo . 5“.-5‘ ' 14% 18%
NigLWKIpHWUX crion

Pucynoxk 5 — ['mubuHa NpOHUKHEHHS J1a3€pHOTO0 BUIIPOMIHIOBAHHS
B O10TKaHUHY

OmHUM 3 METO/IB KOHTPOJIIO MOTVIMHEHOT 103U € 001K KoedilieHTa BIIOUTTS
BiJl OI0TKaHUHH, TOOTO 010()OTOMETPUYHUN METOJ KOHTPOJIO, AKUN OazyeThCcs Ha
CYKYITHOCTI JIBOX O3HAK: Tepila — J030BaHUH JIa3epHUI BIUTUB 1 OJHOMOMEHTHA MOTO
OIlIHKA; Jpyra — KOpEKIis e(QEeKTUBHOCTI ONTHYHHX TapameTpiB 01000'€KTy
(xoedimieHT BIIOUTTS, OTJIMHAHHS, TIPOITYCKAHHS) B peaJbHOMY MaciiTadl yacy Ha
MPUHITUIIAX 3BOPOTHOTO 3B'S3Ky. JI7s 1IbOTO BHKOPUCTOBYETHCS BapIIOBAHHS
napaMeTpiB HaJalITyBaHHS TEXHIYHHUX 3ac001B BIUTUBY, 110 3abe3leuye TOYHICTb,
BIITBOPIOBAHICTh 1 BHUCOKY aJCKBATHICTh JIaTHOCTUYHHMX 1 JIKYBaJbHUX METO/IIB.
BinOutnii mTOTIK J7a3epHOTO BUIIPOMIHIOBAHHS BIAPI3HAETHCS BiJ Maaar0doro
BEJIMYMHOIO 1 HAMPSIMKOM, B Psi/Il BUTIQJKIB 3MIHOIO CTaHy Ta CTYIICHS IMOJspU3aIlii, a
1HO/I1 1 CIIEKTPAIBHOTO CKJIATY.
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CrexTpanbHuil KOe(IIiEHT BIAOUTTS 3MIHIOETHCS 31 3MIHOIO JTOBXKWHHU XBHII
MaJarovyoro BHUIPOMIHIOBAHHS, a BCi OIOJOTiYHI TKAaHUHU BiJOOpaXawTh Y
ynbTpadioneToBii, BUANMIN Ta iHGpauepBOHii 00IaCTAX CHEKTPY, TOOTO B IEBHOMY
Jiamna3oHi JTOBKUH XBUIb.

BOynoBani ¢oTopericTpu amapaTiB JIa3epHOi Teparii BUKOPUCTOBYETBHCS IS
BHU3HAUCHHS 1HAMBIAYyalbHOI J03M OMPOMIHEHHS MAallieHTa 32 PaXyHOK BpaxyBaHHs
3MiH CITIBBIIHOIIICHHSI TIOTJIMHAHHA 1 BIIOOpaX€HHS Y PI3HUX MAIll€EHTIB a00 B OJTHOTO
1 TOrO X XBOPOT'O BXij jJa3zepHOi Teparmii. JIMHaMiKa 3MIHM ONTHYHHX MHapaMeTpiB
MIKIPHOTO TOKPUBY Yy JIIOAWMHU B PI3HUX TOYKAX Ma€ 1HAMUBIAYyaIbHUN XapakTep B
3aJIEKHOCT1 BIJ] MaJal04oro BHUIPOMIHIOBAHHS, TOMOTrpado-aHATOMIYHOI NUISHKH,
CTaTl, BIKY 1 KOJIbOPY HIKIPH.

brnxue [Y-BunpomMiHIOBaHHS TOTJIMHAETHCS B OCHOBHOMY B JIEpMi, aje Jeska
yactuHa (Maibke 30 %), sk BXe 3a3Hayasiocs, NMPOHUKae Ha TIUOuHY 10 40 MM,
JOCSITal04y MIIIIKIPHOTO KHUPOBOTO IIapy 1 pO3TAIIOBAaHUX MiJ HUM OpraHiB. Tomy,
BUKOPUCTOBYIOUM [Y-BUIIPOMIHIOBAHHS PI3HOrO J1ana3oHy, MOXHA peryJoBaTH
MIMOWHY MPOHUKHEHHS 1 I0CATAaTU MOTPIOHOTO JIKYBaJIBHOTO PE3YJIbTaTy.

OpnHak 1HQpauyepBOHE BUIIPOMIHIOBAHHS, HAJAIOYM MEBHY CTHUMYJIOIOYY 1O
Ha OpraHi3M, MiIBUILYE TEMIEPATYpy TUX IPOILIAPKIB MIKIPH, B K1 BOHA ITPOHUKAE.
[lornuueHa eHepris CBITJIa MEPETBOPIOETHCS B TEIJIO, BUKIMKAIOYH B OIIPOMIHEHOMY
o0cs31 JIOKaJIbHE TIABHINEHHA TeMmrepaTypu. OCKUIBKM TpuU  Ja3epHOMY
BUMPOMIHIOBAaHHI HE BIAOyBaeThcsl (ha30BUX TMEPEXOAIB, TO TeMIlepaTypa
MIBUIYETHCS TPOIMOPIIIAHO IMUIBHOCTI eHeprii. YacTuHa Tersa BiIBOAUTHCS B
3aJIKHOCTI BiJ TEMIEPATYpHOTO Tpaji€eHTa INUIIXOM TeIJlonepenadyli B OUIBII
XOJIOJHY HaBKOJMILHIO AUIAHKY. [3-32 1IbOr0 0OMEXYyeThbCsS MaKCUMaIbHO JIOCSKHA
TeMIlepaTypa OMPOMIHIOBAHOI JTIJISTHKUA MPHU JaH1M 1HTEHCUBHOCTI BUIPOMIHIOBAHHS.
Tak sk yacTMHA €Heprii TPaHCHOPTYETbCS B CYCIOHI 00JIaCTi, TO HarpiBa€ThCs HE
TUIBKKA OMPOMIHEHUN 0OCST, ajie 1 HaBKOJMIIHI HOro AUISHKU. Terio BiABOAUTHCS
B1Jl OMPOMIHEHOI TKaHWHU TaK CaMoO 1 JIOKaJbHUM KpPOBOTOKOM in vivo. TepMiuHi
BJIACTHBOCTI KMBOI TKAHWHU BU3HAYAIOTHCS TPhOMA SIBUIIIAMH:

- TEIJIONPOBITHICTB;

- HAKOMTUYCHHS TEIUIa;

- BIZIBEJICHHS TEIIa CYJIMHHOIO CUCTEMOIO.

ToMy 17151 KOHTPOJIO TOTYKHOCTI NMOTJIMHAHHS HEOOXIJHO BpaxOBYBaTH HE
TUTBKM ONTHYHI, ajie 1 Tero(i3udHi BIACTUBOCTI OI0TKAHWHHU 3 METOIO MiATPUMKH
3aJ1aHOi IHTEHCHBHOCTI BIUIMBY Ha TKAHWHY MUIIXOM JIOAATKOBOI peecTpartii
BUTpPAYEeHOI €HEPrii Ha JOKaIbHHI HArpiB emigepMicy (puc.6) [8].
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Pucynok 6 — CprKTypHau6y,£[0Ba HIKIpU

Ha puc. 6: 1 — cocouku aepmu mikipu; 2 — 60po3eHKa MIKIpU; 3 — TaKTUIBHI
BaJMKW; 4 — BUBIJHUHI MIPOTOK MOTOBUX 3aJ103; 5 — YyTJIMBE TUIbLIE; 6 — €MiJIepMic;
[/ — CyAWHHI Ta HEPBOBI IIJICOCOYKOBI MepexXl; 8§ — CHOJyYHOTKAHHMHHA OCHOBA
mikipu; 9 — tunica propria corii; 10 — cynuanaa Mepexya; 11 — migmkipHa KIIITKOBUHA,
12 — moToBi 3a7103H.

Enigepmic MOKpUBAa€Ee MOBEPXHIO IIKIPH 1 € TPUKOPJOHHOK TKAaHUHOKO 3
BUpaXEHUMU Oap'epHUMH PYHKUISAMH, IPUYOMY peibed 1 TOBIIMHA €MiIepMICy Pi3HI
B PI3HUX JIOJEH 1 Ha pI3HMX [OUIAHKax Tuta. B emigepMici BIJICYTHI CIUIETIHHSA
KPOBOHOCHHX CYJIMH, TOMY IPHU JOCIIKEHH] TEIJIOBUX IMPOIIECIB B IIbOMY MPOIIAPKY
BIJIBEJICHHSM TEILIa, 110 3/11HCHIOETHCS CYIMHHOIO CUCTEMOIO, MOYKHA 3HEXTYBaTH.

Jlnst G10TKaHMHM 3HAYEHHS KOedilli€eHTa TEIUIONPOBIAHOCTI ckianawTs 0,3 —
0,5 Br/(M°C) B 3amexHOCTi Bif BMIiCTY BOAM, a 3JATHICTh TKAHHHH HPHIMATH i
HAKONMYYBaTH TEIUIO OMHMCYETHCS Yepe3 MUTOMY TeIloeMHIcTh. Hanmpukia, nutoma
TeIUIOEMHICTD Kupy cTaHoBUTh 1930 JIi/(kr’C). TakuM 9HHOM, HPH HO3UMETpii
HJIB BHyTpilIHIX OpraHiB HEOOXIJHO BPaxOBYBaTH KIJIbKICTb BBEIEHOI €Heprii
(mOTJIMHEHO1 7103U) HE TIIBKM 3a KOe(III€EHTOM BIIOWUTTS, a TAKOX 3a KIJIBKICTIO
EHeprii, 10 BUTPAYAETHCSI HA HArpiB BEPXHBOTO IIAPy IIKIpU — EmiJepMmicy.
JlokanpbHUM HarpiB 3aBXKIW NPUCYTHIM B OUIBIIIA YK MEHUIIN Mipl 3alieXHO BiA
TEIIO(PI3UYHUX  BJIACTUBOCTEH OIOTKaHMHM 1, B Mepumy 4epry, Big il
TETUIONPOBITHOCTI.

AJIrOpuTM OTPpUMAaHHA i 00poOKkM iHPopManii NpU HU3BKOIHTEHCUBHI
JiazepHil Tepamnii BHyTPilIHIX OpraHiB

Anroput™M oTpuMaHHsA 1 00poOku iHdoOpMmaIi Tpu peanmizaiii METOIy
KOHTPOJIIO TIOTJIMHEHOIs B emijiepMici TOTYXHOCTI BumpomiHioBanHs mpu HJIB
BHYTPIIIIHIX OpTaHiB MOJSATAaE B HACTymHOMY [8]:

- PEECTPYEThCA BIIOMTA YaCTHHA JIA3EPHOTO BUIPOMIHIOBaHHS BiJl O10TKAaHUHU
(Bu3HAYa€eThCs KOe(IiieHT BIAOUTTS MIKIpHOTO HOKpUBY p(A);
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- pO3paxoOBYEThCS BiOOpakeHA CepedaHs TMOTYXKHICTh, SKa BU3HAYAETHCS 3
BUPA3y

Peib = p()') ) Pnadi

ne P, — Majgaroya noTykHICTh,II0 3a/1a€ThCSI PU BILIUBI,

- MJ Yac MpOUEAypU HHU3BKOIHTEHCHBHOI JIa3epHOI Teparlii BHYTPIIIHIX
OpraHiB IMCJISI 3aBEpIIECHHS NEpPEeXiAHUX IPOIECIB IPOBOJUTHCS BHUMIP 3HAYCHb
temriepatyp (6, 1 6) JOKaJIbHOTO HArpiBy €miJepMiCy B JBOX TOYKaX, IO JIEXKATh
11032 MEXAMH CBITJIOBOI IUISIMM Ha OJHOMY pajlyc-BEKTOpI 1 MEBHIN BIACTaH1 OJHUH
Bl OJHOTO. @ — TemIepaTypa MiClsl 3 BEJIMKUM HarpiBaHHSM, PO3TAIIOBAHOIO
OJv>k4ye 70 BUIPOMIHIOBaYa, a €, — TeMIiiepaTypa MICLS 3 MEHIIUM HarpiBaHHSM,
TOOTO pO3TAIIOBAHOTO JaJi BiJl BUIIPOMIHIOBAYA;

- METOJIOM YHCEIbHOTO 1HTErpyBaHHS OOYHUCIIOETHCS TPAMIEHT TeMIEepaTypu

(a—H) Ha MEXI CBITJIOBOI IUISIMM 3 pIBHSHHS TEIJIOBOrO OajlaHCy emifiepMicy B
T/R

CTaJIOMY PEKHMI:

aze_l_ 1. a_e_l_ Ketkm o— ko O,+kum Om

arz | r or kmn'h kmn'h =0,

ne 60— Temrieparypa emiiepMmicy Ha BiJICTaHi I' Bij] IEHTPY CBiTOBOI tuisimu; K, —
KoedimieHT TermoBiAmaui "emgepmic - moBitps"; K, — KoedimieHT TeIIoBimmayi
"emigepmic -  BHYTpilmHI mpomapku  OioTkaHMHH", Ky, —  KoedilieHT
TEIUTOMPOBIIHOCTI emifepmicy; h — ToBmmHa emigepMmicy; 6, 1 6, — Temmeparypa
HABKOJIMIITHBOTO MOBITPS 1 BHYTPILIHIX 1IapiB O10TKAHUHM BIATOBIIHO;

- 3HAXOJUThCS TMOTYXHICTb P,,,, 10 TOTJIMWHAETHCI B eMiAepMiCl Ta
BUTPAYAETHCS HA HOTO JIOKAJIBHUI HArpiB, 32 HACTYITHUM BHPA30M:

P,.. =kmn-h-2n-R(g—f) ,
R

ne R — pajniyc cBITJIOBOTO 1’ sITHA.

TakuM  YMHOM, IS  BU3HAUEHHS  BTPAaT  MOTYXHOCTI  JIa3€pHOTO
BUIPOMIHIOBaHHSI Ha JIOKAJLHUW HArpiB B €MiJIEPMICI JOCUTh BUMIPSTH 3HAYCHHS
TEeMIIepaTypu eMiJIepMICy B JBOX TOUYKaxX I103a CBITJIOBOI IUISIMH, IO JIEKAaTh Ha
OJTHOMY pajilyC-BEKTODI;

- PO3PaxOBYETHCS KOE(DIIIEHT TEIJIOBOTO MOTJIMHAHHS emiiepMicy ¢

5 — Poon
Pnad_Psib’
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- OOYHCIIOETBCS KOE(DIIIEHT TMOTIMHAHHS J1a3€PHOTO BHUIIPOMIHIOBAHHS
BHYTPIIIHIMU TKaHWHAMHU K:

k=1-[p(D)+],

- 3rIJHO 3 OOpaHMMH MapaMeTpamMH BIUIMBY BU3HAYAE€THCS Iajlaloua J03a
nasepHoi eHeprii D,,» 3 HACTYynHOTO BUpa3y:

Pnad't

Sxe.cm’

Dnad -

1€ Sy — TUIOMIA TUISTHKH, 110 OMPOMIHIOETHCS, T — 9ac BILTUBY;
- PO3paxOBYETHCS MOTJIMHEHA BHYTPIIIHIMUA TKaHUHAMU 71032 TIPH 1X JIa3epHii
Tepanii:

D}’IOZJZ = Dnad k= Dnad ) (1 - [p(l) + 6])

OTxe, 3a JONMOMOTOK BHUMIpPIOBaHHS Koe(illieHTa BIAOUTTSA Ja3epHOTrO
BUIIPOMIHIOBaHHS BiJ] 010TKaHUHU 1 BUAUICHHS YaCTHUHH MOTY>KHOCTI, BUTPAYEHOI Ha
JIOKaJbHUN HArpiB €MiJIepMICYy, BpPaxXOBYIOTbCA HE TUIBKA ONTHYHI, ajue 1
Tero(i3uyHl  BJIACTUBOCTI  emijiepMmicy O10JIOTIYHOTO 00'€eKTa, a 3HAYUTh,
MIJBUILYETHCSI TOYHICTh KOHTPOJIIO MOTJIMHYTOI JO3M BHYTPIIIHIMU TKaHUHAMH MpU
HU3bKOIHTEHCUBHIN Jla3epHIN Teparnii BHYTPIIIHIX OpraHiB.

TakuM YWHOM, BHACIIOK HEOJHO3HAYHOI peakilii OIOTKaHWHU Ha BIUIUB,
HEOOXIJTHO YIIpaBJIIHHS MapaMeTPaMH LIbOTO BIUIMBY, HOTO KOPEKLIIS.

3B'130K mapaMeTpiB 0i0TEXHIYHHUX CHCTEM JIA3€PHOI0 BILIMBY

3B's30k Tphox Tpyn mnapameTrpiB bBTC nmazepHOoro BIUIMBY B TEPIIOMY
HaOMKEHHS TIOKa3aHo Ha puc. /. Bapitowouu HIUIBHICTH MOTYKHOCTI P (IIUIBHICTD
eHeprii E), MOBXHHY XBHJ1 A 1 TPUBAJICTh JA3€PHOIO IMIYJBCY 7, BPaxOBYIOUU
ONTWYHI BJIACTUBOCTI KOHKPETHOTO CEpENOBHUINA, MOXHAa OTPUMATH 3aJaHUi
temnepaTypauii npodine AT(x), To0To KoedimieHT mOrMUMHAHHA a. Pajgiyc 30HH
Ja3epHOTO BIUIMBY R 3amexuTh TpW 3amaHoi WIUIBHOCTI eHeprii E, Big
TEIUIONPOBIAHOCTI K, 1 paaiycy mpominHs r. ['nOuHa 30HM BIUMBY L BU3HAYAETHCS
TETJIOEMHICTIO ¢ 1 KOe(IIIEHTOM MOTJIMHAHHSA O10TKaHWUHU ff 1 3MIHIOETHCS TIPU 3MiHI
IIIJTBHOCTI €HEprii 1 TOBKUHU XBUIIL.
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TEXHIYHA CUCTEMA BIONOr4YHA CUCTEMA
MapameTpu:
LinbHicTb eHeprii I_* J v MapameTpu:
BUMPOMIHIOBAHHA - KoedilieHT nornmnHaHHs
HoexuHa xsuni (B (Ar)(LE) ¢ Km & | TennonposigHicTs
TpI/IBaI'IICTb BMMNBY A * I TennoeMHicTb
imaynecy L ['yctnHa
Papiyc npomiHHa " KoediuieHT nornnHanHs 14-
Poanogln eHeprii no BUNPOMIHIOBAHHS!
nepepisy NPOMiHHS
&@(1} -—
30HA BBy
R s
b4
: S
T A3EP > /‘/,Mﬂ‘ AS(x)
[y ’ L
BioTkaHWHa \
4
KoHTponb Cucrema
BVII'IpOMiH}OBaHH?I TEXHIMHIX - nasepHoro
cuctem BNnB
T v Basn naHux Ta Ve
// KOHTPOSb NapameTpis /./
S biocuctemmn ya

T sy

Pucynok 7 — 3B's130k napamertpiB bTC nazepHoro BImBy

Posrnsparoun mapametpu 61000'€KTy, HEBAXKO MOMITUTH, IO MPU BEITUKUX
Koe(dirieHTax TMOTJIMHAHHA A TOTJIMHAHHS BUIPOMIHIOBaHHsS Oyje BigOyBaTucs B
TOHKOMY IIIapi, a MPU MaJIUX d BUIPOMIHIOBAHHS MPOHUKATHME BIIINO TKAaHWUHU; TIPH
BEJHUKHX K, TeIJ10, 00yMOBJICHE JITa3€PHUM BUIIPOMIHIOBAHHSIM, Oy/I€ MIBHIIIC WTH 3
30HM BIUIMBY, HiX TpH MamuX K,, 1 TOMy IS JOCSTHEHHsI MOTPIOHOTO HArpiBy
BUMAaraeThbCsd MEHIIA IIMapyBaTICTh 1 TPUBANICTh IMIynbciB. [lpu  Bemukiii
TEIUIOEMHOCTI ¢ BHMAra€ThCs BIAMOBIIHO OLIbIIE IIUIBHOCTI eHeprii E  mis
BUITAPIOBAHHS a00 J030BAHOTO MPOTPIBY 3alaHOro o0csAry OiloTkaHwHH. Takum
YMHOM, MapaMeTpu omnTtumizaiii TexHiunoi cucremu (E, A, 7, 1(r), r) 3amaroThcs
xapaktepuctukamu 30HW BImmBY (AT(x), R, L) 3 ypaxyBaHHSIM BiAIOBIIHUX
BjactuBocTed Oionoriunoi cucremu (a, K., c¢). Ilapamerpu 30HM BIUIMBY, SIK
MEPBUHHUN PE3yJIbTaT B3a€MOJII TEXHIYHOI 1 O10JOTIYHOI CHCTEeM, BU3HAYAIOTHCS
TaKUM YMHOM, 1100 y BIATOBIAHOCTI 3 MPUHIIAIIOM aJI€KBATHOCTI Y HAMOIMKYIHNX 10
30HU TKAaHWHAX TMONIKO/KEHHS 0yJI0 MiHIMAJTBEHUM.

JInst eheKTUBHOTO YIIPABIIHHS MPOIECOM HEOOXITHO WOTO KOHTpOIOBaTU. B
JaHUN Yac KOHTPOJIb 3a Ja3epHUM BIUIMBOM, B OCHOBHOMY, 3J1MCHIOETHCS a0O0
Bi3yaJbHO JIIKapeM 3a TEHCHIII€I0 3MiH y 30HI BIUIMBY, a00 B pe3ysbTaTi anmpiopHOl
OL[IHKMA BIUIMBY 3a BHXIJHOI TMOTYXKHICTIO Ja3epa 1 MNOMNEepeIHIMU CepeaHIMU
OL[IHKaMHU ONTHUYHUX BJIACTUBOCTEW OI0TKAaHMHHM, a0O0 3a TOKA3aHHSIMU IMAIlI€HTA.
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Taxuit KOHTPOJL Cy0'€eKTHBHHI, HE OMEpaTUBHUN 1 HEe aBTOMaTu3oBaHuil. [lo cyTi,
OpU KOHKPETHOMY JIa3€pPHOMY BIUIMBI MOXKYTh TEpEBIPATUCS TUIBKH CEpeH1
napaMeTpy TEXHIYHOTo 3aco0y, ajie HeMae KOHTPOIIO 3a PEeakiielo O10J0TTYHOTO
00'eKTa Ha KWW YUHUTHCS BILIUB.

KonTpons BmuBy Moxke OyTH 3aCHOBAaHHMI Ha SIBUINAX, IO BiAOYyBalOThCSA B
010TKaHUHI 1 CYIPOBOKYIOThH IIel BIUIMB ab0 € 6e3mocepeiHiM HOro pe3yabTaToM,
100 110 3MiH1 TapaMeTPiB TAHOTO SIBUINA CYAUTH PO XiJ1 BIUIUBY.

[Ipouiecu, 1o BiAOyBatOTbCA B 01000°€KTI NpHU Ja3epHOMY BILIHMBOBY,
Oe3nocepelHbO  3ajekaThb  BIJ  TOIJIMHEHOI €Heprii B OJAMHMIIO  Yacy
BUIIPOMIHIOBaHHS, TOMY JOLLJIBHO BECTU KOHTPOJIb 32 CAMUM IPOLECOM MOTIMHAHHS,
AKUW CYNPOBOKYEThCS pi3HUMH edextamu. [IposiBU iX pi3HI, B 3aJ€KHOCTI Bij
BIJIMOBIJTHOCTI MMapaMeTpiB JIA3€PHOTO0 BUIPOMIHIOBAHHS MapameTpaMu O10TKaHUHHU.
OriHka 3MiHM TTapaMeTpiB sSBUINA Bij] (haKTOPIB, 110 BILTUBAIOTH JO3BOJISIE 31HCHUTH
3BopoTHUM 3B's130K Y BTC, HeoOXiaHui AJisl ONTUMI3AIiI0 POIECY BILIUBY.

BpaxoByroun, 10 NpH Jda3epHOMY BIUIMBI Ha BCl TUIM O10TKaHWH, 3aBXKIH €
Ounbmnid abo MeHmmid HarpiB. Lledi mporec cTaOuIbHMI 1 OOYMOBJIEHHMH TIIBKU
napameTpamMu 01000'€KTy Ta Ja3epHOTO BUIPOMIHIOBAHHS, TOOTO CAMHM IPOIECOM
MOTJIMHAHHS, a TaK0K 0€3M0CepeaHBO MOB'SI3aHUI 3 KOT0 KIHETHKOIO.

Crpykrypna cxema bTC 1asepHOro BIUIMBY 3 KOHTPOJEM, METOAOM
IMITYJIbCHOT (POTOTEPMIUHOI paiioMeTpii, Ipe/icTaBlieHa Ha puc. 8.

Y
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HIOBaHHS

MeTop 1Y
doTo-

meTpi
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NasepHoro BNnuBY

'

BuwmiptoBaHHS
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Mporpama .

WA AL SIS

BumiptoBaHHS y
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Pucynoxk 8 — Ctpykrypna cxema bTC nazepHoro BIIIMBY 3 KOHTPOJIEM,
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Oyukmismu  mipeactraBienoi  bTC €  peectparis  mapameTpiB  mporecy
HarpiBaHHs, 10 JIGKATh B OCHOBI CHCTEMH KOHTPOJIIO;aHAJIOTO-IIM(POBE
nepeTBopeHHs wi€i iHpopmarii; BBeneHHs B EOM; 3anmam'stoByBaHHA 1 00poOka
JaHUX, a KPIM IIbOTO BIIIMOBITHO IO OTPUMAHUX JAHUX NPUAHSITTS PIMICHHS PO
3MIHYy peXuMy poOOTH Ja3zepa; BHPOOJEHHS KEPYHUOro CHUTHATY JUisi OJIOKiB
yOpaBIiHHS TeHepalielo Ta 1HPopMyBaHHA Jjikaps-oneparopa. Po6ora BTC
Ja3epPHOTO BIUIMBY MOAUISETHCS HA TPH €TaIH:

— peecTpalrlisi curHainy 3 61000'ekTy;

— 00poOKa cUrHaiy 1 MPUUHATTS PIILICHHS;

— YIIpaBIIiHHS JIA3€POM.

[IEPEJIIK PEKOMEH/JIOBAHOI TA BUKOPUCTAHOI JIITEPATYPU

1. 3menko C.M. bioTexHiuHI CHUCTEMH MEAMYHOTO mpuzHavyeHHs. Y.1.
biosoriuni Ta 610TeXHIYHI CUCTEMU SIK 00’ €KTH AOCTIHKCHHS : HAaBYAIbHHUM MOCIOHUK
/ C.M. 3neniko, M.M. Jlanunpuyk, JI.B. 3aropyiiko. — Binauns : BHTY, 2008. — 76 c.

2. Cropuyn €.B. biodi3nuuni Ta MareMaTuyHl OCHOBH I1HCTPYMEHTAIHHUX
METOJ[IB MEIUYHOI J1arHOCTUKK : HaBualbHUi mnociOHuk / €.B. Cropuyn, SA.M.
Martsiituyk. — JIpBiB : Pactp-7, 2009. — 215 c.

3. I'muenko JI.LK. TexHomoris 1HXEHEPHOTO NPOEKTYBaHHS: CTPYKTYypHUH
CHHTE3 TEXHIYHUX Ta O10TEXHIYHUX CHCTEM : HaBYanbHUH 1mociOHuk / JI.K. I'muenko,
A.A. Cmepnos. — JIbBIB : JIbBiBchbKa nomiTexHika, 2004. — 388 c.

4. Amnaparypa nns (iziorepamii Ta AIarHOCTUKHA : HABYAJIbHUM MOCIOHUK /
[C.M. 3nenko, C.B. IlaBnos, B. b. Bacunenko ta i1.]. — Binnumsg : BHTY, 2012. —
212 c.

5. OnroeneKTpoHHI MEIUYHI CUCTEMU : HaBYanbHUM nociOnuk / [C. B. I1aBos,
I'. C. Tumuuk, B. T/ Koxxem’siko Ta iH.]. — Binaung : BHTY, 2011. — 156 c.

6. AsnakaeB E. I'. biomenuuna imkeHepis (QyHIaMeHTaNbHI Ta MPHUKIAIHI
acmekTH) : HaBuaiubHUM nmociOnuk / A3znakaeB E. I'. — K. : HAY, 2007. — 392 c.

7. IlaBnmenko II.M., ®inonenko C.®., YepennikoB O.M., Tpelitaxk B.B./
MaremaTuuHe MOJEIIOBaHHS CUCTEM 1 TporieciB: HaBy. noci6. — K. : HAY, 2017. —
392 c.

8. Menuuna 1 Gionoriuna ¢izuka: Hapuanpauit nocionuk / E.I. Ciausko, O.3.
MenbhnikoBa, O.3.IBanuenko, H.C. bursik. — 3anopixoks, 2018.- 291 c.
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9. Cutauk B.®., Opnenxo H.C. Imitamiitne monentoBanHsi. HapuanbHO-
METOAWYHUN MTOCIOHUK 1 caMocTiiiHoro BuBueHHs aucrmmuniny. — K KHEY.

10. OcHoBH O10TEXHIYHHUX CHCTEM Ta ix MozemaroBaHHa./ ['miuenko JLK.,
[TaBmum B.A., ®act B.M., SIkoenko €.1., — JIsBiB.: Bugasaunrso JII1, 2020. — 380
C.

11. MycrteuoB T. M. Teopis 610TE€XHIYHUX CUCTEM : HaBUaJIbHUI MOCIOHUK / T.
M. Mycrenos, A. C. Heuunopenko. — X. : XHY imeni B. H. Kapaszina, 2015. — 188 c.

https://karazinbook.com/pdfbook/393

12. Tumuuk, I'. C. Teopis OiotexHiunux o00’ektiB. Tom 1. VY3arampHeHi
¢13uuHi BiacTuBocTi 00’ ekta [Enexrponnuii pecypc] : monorpadis / I'. C. Tumuuk,
B. I. Cxumtok, T. P. Knouxo ; HTYY «KIlIl». — Enexkrponni TexcroBi aani (1 ¢aiin:
5,99 Moaiit). — Kuis : HTYY «KIlIl», 2016. — 274 c.

13. Kupuk, B. B. MaremaTtuuauii amnapar IITY4HOTO I1HTEJIEKTY B
€JIeKTpOeHEepreTHUHUX cuctemax [ Enexrponnnii pecypce] : migpyunuk / B. B. Kupuk ;
M-Bo ocBitu 1 Hayku Ykpainu, Han. Texn. yH-T VYkpainu «KIII im. Irops
Cikopcrkoro». — Enextponni TekctoBi faaHi (1 daiin: 5,52 Moaiit). — Kuis : KIII im.
Irops Cikopcbkoro, Bua-so «Ilomrexnika» 2019. — 226 c.

14. InTenexkTyadbHI CUCTEMHU YIpaBiiHHA. EKCHEpTHI CHCTEMH — OCHOBH
MPOEKTYBAaHHS Ta 3aCTOCYBaHHS B CHCTeMax aBToMaruzallii [EnexTponnuii pecypce] :
HaBYAJIBHUN TMOCIOHMK JJIS CTYJACHTIB chemiagbHocTi 151 «ABTOMaTu3alis Ta
KoMIT toTepHO-iHTerpoBani TexHosorii» / KIII im. Irops Cikopeskoro ; ykman. JI. .
Spomyk. — Enextponni TekctoBi aaui (1 daiin: 2,56 Mb6aiit). — Kuis : KIII im. Irops
Cikopcrkoro, 2019. — 136 c. https://ela.kpi.ua/handle/123456789/27855

15. I'muenko JI. K., IlaBmum B. A., ®act B. M., SIxosenko €. I. OcHoBH
OioTexHIYHNX cucTeM Ta ix MoxemoBanusa / I'minenxo JI. K., ITasaum B. A., ®@acr B.
M., SAxosenko €. 1. /JIpBiB: JIbBiBChKa momiTexHika, 2020. — 380 c.

16. ICTY T'OCT 7.1:2006. Cuctema crangaptiB 3 iHdopmariii, 6i0moTedHol
Ta BUAAaBHUYOI cripaBu. bibmiorpadiunumii 3anuc. bidmiorpadiunuii onuc. 3araibHi
BHMOTH Ta TIPaBHJIa CKJIAJIaHHS.

17. JACTY 8302:2015. Indopmamis Ta pgokymeHtaiis. bibmorpadiune
MTOCHJIaHHS. 3arayibHi MMOJ0KCHHS Ta MpaBujia CKIadaHHS.
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HPUKJIAA O©@OPMJIEHHA TUTYJIBHOT'O APKYIIA

MiHiCTepCTBO OCBITH 1 HAYKH YKpaiHu
JepxaBHuit yHiBepcuTeT « KUTOMUPCHKA MOJTITEXHIKA
dakynpTeT 1HPOPMAIIITHO-KOMIT FOTEPHUX TEXHOJIOTIH
Kadenpa komn’roTepHUX TEXHOJIOTH y MEAUIIMHI Ta TEIEKOMYHIKAIIsAX

V]IK

3ATBEP/IKYIO

3aBigyBau kadeapu KOMIT IOTEPHUX
TEXHOJIOT1M y MEAUIINHI Ta
TEJIEKOMYHIKaLIis

K.T.H., JOLIEHT
(Bmaguciaas HYXOB)

(miamwc, mara)

KOMILIEKCHUU KYPCOBUM ITPOEKT
HA3BA POBOTU

3a criemianbHIcTIO 163 «biomennuna iH)eHepis»

BukoHnagers poOoTH: (1H1I1a7TK, TIP13BUIIE)
(miamuc, nara)

(1HiI1aIM, MPI3BUIIE)

HaykoBuii KepiBHUK

(HayKOBWH CTYIiHb, BYCHE 3BAHHS) (mizmic, Aata)

Kuromup
2023 p.

34




MIHICTEPCTBO OCBITH I HAYKM YKPATHU 05.02/2/ ;:;23605}“” /OK12-
KutoMupcbKa JEP)KABHHUM YHIBEPCUTET « X KUTOMUPCBHKA MOJITEXHIKA» : 2'0 2 3
noJiTexHika Cucrema ynpapiinas skictio Biznosinae JJCTY ISO 9001:2015
Exsemnaap Ne 1 Apx 38135

IHANBIAYAJIBHE 3AB/IAHHSA HA KKII

«3aTBepAKEHO»

3aBigyBau kadeapu KOMI IOTEPHUX
TEXHOJIOT1HA Y MEJUIIUHI Ta

TEJIEKOMYHIKAaIIisIX
B.B. UyxosB
« » 202 p.
3agoann:

HA KOMNJAEKCHUU KypCO8UIl NPOEKMm

(mpizBuIe, iM’5, IO 6ATHKOBI)
1. Tema pobotu

3aTBEPJIKEHO HAKA30M IO YHIBEPCHUTETY BIJ «__ » 202 p. Ne
2. Meta gocnimKkeHHs

3. BuxinHi naHi (XapakTepucTUKH 00’ €KTa, YMOB JOCIIIKEHHS Ta 1H.

4. OcHOBHI 337241 JOCIIHKEHHS

5. Tepmin nojanHsa poOOTH 10 3aXUCTY
6. Jlata Buzaui 3aBIaHHs ~ « » 202 p.

HaykoBuii KepiBHUK

(migmuc) (mpi3Buie, iHimiamm)
3aBIaHHA NPUINHAB
10 BUKOHAHHA (miamuc) (npisBue, iHiLianm)
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