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BCTYII

Jucnumniga «besneka sxutremisiapHocT» (BXK/]) BUBYaeThCs BiAIOBIIHO
710 HaBYAJIbHUX IJIaHIB MiATOTOBKU CTYJEHTIB 3 YCIX CIeliadbHOCTEH MAaIluHO-
Oy1IBHOTO TIPOQLITIO.

«besneka XUTTEMISITLHOCTI» — HOPMAaTUBHA JUCIUILIIHA, sIKa BUBYAETHCS
B BHUIIUX 3aKJIaJax 3 MeTOI (OpMyBaHHsS y MalOyTHIX (axiBI[IB 3HaHb IIOJIO0
CTaHy 1 npoOyieM Oe3NeKkH JIOJMHM B YMOBaX BIUIMBY HEraTUBHUX (PakTopiB
OTOUYIOUOT'O CEpPEJIOBUINA, OXOPOHU Mpalli, METOAIB 1 3aco0iB 3a0e3rnedyeHHs
YMOB BUPOOHUYOTO CEpeJIOBHINA 1 O€3MeKH Ipalll 3T1IHO 3 YUHHUMH 3aKOHO/1a-
BUYMMH Ta IHIIAMUA HOPMATHUBHO-TIPABOBHMH aKTaMHU, 3HaHb IIOJ0 CTAaHYy 1 MpoO-
0J1eM 3aXHCTy HaceJIeHHsS B yMOBaX HaJA3BUYAHHUX CUTYAaIlIH.

MeTtoto BuBueHHs qucuuiuiing «bXX/I» € HaOyTTs CTyJeHTOM KOMIETEH-
11, 3HaHb, YMIHb 1 HABUYOK JJIsI 3/11MICHEHHS Tpo¢eCiifHOl AISIBLHOCTI 3a CIelll-
ANBHICTIO 3 YpaxXyBaHHSAM PU3UKY BHHUKHCHHS TEXHOTEHHUX aBapiil i MpUpPOI-
HUX HeOe3MNeK, sKI MOXXYTh CHPUYMHUTH HaJA3BHYalHI CHUTYyalli Ta MPUBECTH
70 HECHPUSATIMBUX HACIIJKIB Ha 00’€KTaxX rOCIOAaplOBaHHA, a TaKOX (HopMy-
BaHHA y CTYJICHTIB BIJINOB1IaJIbHOCTI 32 OCOOUCTY Ta KOJEKTUBHY O€3IIEKY.

3aBgaHHS BUBYCHHS JUCHIMIUIIHUA Tepeadadae OmaHyBaHHS 3HAHHSIMH,
BMIHHSIMHU Ta HaBUYKaMU BUPINIyBaTU MpodeciiiHi 3aBlaHHd 3 00O0B’SI3KOBUM
ypaxyBaHHSM Tally3€BUX BUMOT II0JI0 3a0e3MeUeHHs O€3MeKH MepcoHaly Ta 3a-
XUCTY HaceJeHHS B HEOE3MEeYHUX Ta HAJ3BHUYAMHUX CUTyallisx 1 GopmMyBaHHS
MOTHBAIIli 1IOJ0 MOCUJIEHHS O0COOMCTOI BIAMOBITATBHOCTI 3a 3a0€3MEeUeHHS Ta-
pPaHTOBAHOrO piBHA Oe3neku (PyHKIIOHYBaHHS OO €KTIB Taly3l, MaTeplajJbHUX
Ta KyJbTYPHUX I[IHHOCTEN B MEXaxX HAyKOBO-OOIPYHTOBAHUX KPHUTEPIiB MPUKH-
STHOTO PU3HUKY.

B pe3ynbrari BUBYEHHS AUCIHUILIIHA CTYICHT TOBUHEH:

yMiTH:

— IPaKTHYHO 3IIMCHIOBATH 3aCO0M MiABUILCHHS O€3MEKH 1 €KOJIOTTYHOCTI
TEXHIYHUX 3aCO0IB 1 TEXHOJOTTYHHX MPOIIECIB,

— 31UCHIOBATH 3aCO0M IIOJI0 CAMO3aXMCTY 1 3aXHCTY BUPOOHHYOTO TIEp-
COHaJly, HACEJIEHH B1J HACIIJKIB aBapiil, KaTacTpo(, CTUXIIHOrO JIuXa,

— OILIHIOBATH pajialliiiHy, XiMI4HYy, 010J0T14HY 0OCTaHOBKY Ta OOCTaHOB-
Ky, SIKa MOK€ BUHUKHYTH BHACIIJIOK CTUXIMHOIO JMXa YU aBapii, MpuilMaTH Bi-
JTOBIJTHI PIITISHHS.

3HATH.

— HeOe3IeuHi 1 MIKITMBI YAHHUKHA CEPEOBUIIA 1 HACTIIKM 1XHIX HEeraTH-
BHUX 1N,

— 3aco0M 1 METOAM MiABUIIICHHS O€3IMEKH 1 €KOJOTIYHOCTI TEXHIYHHX 3a-
co01B 1 TEXHOJIOTTYHHX TPOILIECIB,

— POJb 1 3aBJIaHHS 1H)KEHEPHO-TEXHIYHUX POOITHHKIB y TXHIN peami3ariii,

— XapaKTEPUCTUKHU OCEPEKIB YpaKeHHS, IKi BAHUKAIOTh y HaJ[3BUYAii-
HUX CUTYaIlIIX MUPHOTO 1 BOEHHOT'O 4acy,

— 3aco0M 3axXUCTy HaceJIeHHS BiJ ypakarouux (pakTOpiB aBapiid, KaTacT-
pod, CTUXIHHOIO JIUXa 1 3aCTOCYBaHHS Cy4acHOi 30poi,



— OCHOBHU CTIiKO1 poOOTH MPOMHUCTOBHUX 00’ €KTIB y HA3BUUAHHUX CHUTY-
aisax,

— OCHOBHU Oprasizaiii 1 mMpoBeIeHHS PATYBAJbHUX Ta 1HIIUX HEBIIKIIA-
HUX POOIT.

ONAHYBATH HABUKAMMU:

— po0OOTH 3 TOBIJIKOBOT Ta 1HIIIOK TEXHIYHOIO JIITEPATYPOIO;

— TUTaHYBaHHS, IPOBEICHHS AOCIIHKCHb Ta €KCIIEPUMEHTIB 1 MaTeMaTuy-
HOT 00pOOKH OTPUMAHMX PE3yJIbTaTIB;

— (opMyIIOBaHHS 3araJibHUX 1 YaCTKOBUX BHUCHOBKIB 3a PE3yJIbTaTaMH
JIOCJIIIPKEHD;

— OpIEHTYBaHHS B OCHOBHHUX HOPMAaTHBHO-TIPAaBOBUX aKTax B 00acTi 3a-
Oe3redyeHHs OE3IMeKH.

Hapuanbna nucumrmuiina «bXK]I» BUKOPHUCTOBYE MOCSITHEHHSI Ta METOIU
(yHIaMEHTAIbHUX Ta MPUKIATHUX HayK 3 (utocodii, Olonorii, Gpi3uku, XiMii,
COIII0JIOT11, ICUXOJIOT11, €KOJIOT11, EKOHOMIKH, MEHEJ[)KMEHTY.

1 ITPOI'PAMA KYPCY «BE3IEKA KUTTEAIAJIBHOCTD

Ipeamer B/, iforo meta. CepegoBuiile iCHyBaHHS JIIOAUHH.

AKTyanbpHICTh HpoOsieM O€3MeKH KUTTeAUIbHOCTI. [Ipobnemu Oe3nexku
B CHCTEMI <JTIOJJMHA—CEPEIOBUIIEC MPOKMBAHHA» OCHOBA BHHUKHEHHS HAyKU
BX]JI. Akcioma npo noreHmianbHy Hebesneky. [Ipeamer bBXK]/, itoro meta. Te-
opis, MeroaoJoris 1 3acoou BXK]/I.

CepenoBuiiie icCHyBaHHS JIOJWHU, BUIU. biocdepa, xapakTepucTHKa,
yueHHs nipo 6iochepy. Po3surok 6iocdepu. [IpupoaHi 1 aHTponoreHi YNHHUKA
CepelIoBUILA MPOXKUBaHHSA. B3aeMoist JIIOJMHU 3 CEpPeIOBUIIEM MPOKUBAHHSL.
Enepreruune 3abpynnenss 6iocdepu: TEIUIOBI BUKHUIU, IITyM, BIOparlisi, yJIbTpa-
3BYK, 1H(Ppa3BYK, 10Hi3allisl, €JICKTPOMArHiTHI BUMPOMIHIOBAaHHS, €JIEKTPOMArHi-
TH1 niosig. Ekonoriyna kpuza. 3acoOrM 0OXOpOHHU Ta ONTHUMI3alli HABKOJIHUIIHBOTO
cepenoBUIla (pI3HOMAHITHI 3aCO0M OYMILEHHS KOMIIOHEHTIB Oiocdepu, pario-
HaJIbHE TIPUPOIOKOPUCTYBAHHSI, MAJIOBIIXOHI Ta OE€3BIIXOAHI TEXHOJOTI1, €KO-
JIOTiYHA 1 MPUPOTOOXOPOHHA OCBITA 1 BUXOBAHHS, MI)KHAPOIHE CIiBPOOITHUIITBO
Ta 1HIIII).

Jlitepatypa: [1, c. 6-30; 2, c. 6-25; 3, ¢. 3-24; 4; 5; 7].

OCHOBHI 10JI02KEHHSI TEOPil pU3UKY

besneka >kUTTeAISNIBHOCTI — Hayka mpo Hebesneky. Hebesneka, kinacudi-
Karis HeOesneku. Homenknatypa nebesneku. Biakputts nebesneku. [Ipuunnau
1 Haciaku HeOe3neku. KinpkicHa orinka HeOesneku. Pu3uk. Kimacudikaris pu-
3uKy. Orinka Mipu pu3uky. KoHmemnirist mpuitHATHOTO pr3nuKy. CUCTEMHHI aHa-
713 Oe3MeKu, METOJMKAa BUBUEHHSI PU3UKY: CHCTEMa, CUCTEMHHI aHali3, MpUH-
ITATT CHCTEMHOCT]; METOJIOJIOTisI CACTEMHOTO aHali3y, MO0 MeTa, MOCiAOBHICTh



BHUBYCHHS HEOE3IEeKH, 3aci0 aHami3y pU3UKy CUCTEMH 3a JIONIOMOTOIO JIepeBa Bi-
JIMOB.

Jlitepatypa: [2, c. 26-38; 3, ¢. 25-38; 6; 7].

XapakTepucTuKa JIIOAUHU $fIK e€JeMEeHTa CHCTeMHM «JII0JNHA—
cepepoBHIIE iICHYBAHHSD)

JroquHa SIK eJeMEHT CUCTEMH <JIIOJMHA—CEPEOBUIIEC 1CHYBAaHHS, TICHU-
XOJIOT1YH1 YUHHUKH B TUTAHHIX OC3MEKH .

[Tcuxomorist 6e3meKku AiIbHOCTI: TICUX1YHI TPOIIECH, BJACTUBOCTI 1 CTaHU,
3anpenenbHi GOpMH TICUXIYHOTO CTaHy, OCOOJMBI TICHUXIYHI CTaHU, BUPOOHWU1
MICUX1YHI CTaHU (CTaH CTOMJICHHS, MOHOTOHHOCTI, €MOIIiiiHa HaIpyra), MCUxo-
JIOT14YHI IPUYMHU YTBOPEHHS HEOE3MEeUHUX CUTYallil 1 BApPOOHUYNX TPaBM, TIOBO-
JOKEHHS JIIOJJMHU B aBapIHUX CUTYAIISIX, CTUMYJIIOBaHHS O€3MEKH TISITbHOCTI.

[IcuxosoriuHi Ta NMCUXO(I3UYHI XapaKTEPUCTUKU JIIOJUHU: XapaKTepuc-
TUKA aHal3aTopiB, AHTPOIOMETPHYHI XapAKTEPUCTHKH, NCUXIYHI (DYHKIIII
1 mpouecu. [Ipane3gaTHiCTh JIOIUHM 1+ JUHAMIKA: CTpecC 1 afganTaris, ga3u mpa-
I€3/IaTHOCTI, 3aX0/IU JIJIS MiITPUMKI ONTUMAJIBLHOI MPale3aaTHOCTI.

Jlitepatypa: [2, c. 40-64; 3, ¢. 42-71; 6; 7].

OcnoBu 3a0e3nedennss bK/{

[TpuHumnu, 3acobu, MeToau 3abe3MeueHHs] 0e3MeKu AiSTbHOCTI JIOIUHH.
Epronomika, mpeameT, 3aB/laHHs, OCHOBHI1 BU3HA4YCHHs. B3aeMO3B’ 130K «JI10/11-
Ha—MammuHay. OYyHKITIT JTIOJIUHA B CHCTEMaX <JIFOJIMHA—MaIlIHa». 30iraHHs Xa-
PAKTEPUCTHUK JIIOANHH 1 BAPOOHUYOTO cepeoBuIa: iHpopmaiiiiina, 610¢i3ndna,
EHEepPreTUYHa, MPOCTOPOBO-aHTPONIOMETPUYHA, TEXHIKO-ecTeTHYHa. HamiiHicTh
JIOMHYU SIK JIAHKW CKJIaTHOT TeXHIYHOiI cucTeMu. Kpurtepii OIIHKK IisSTIHOCTI
oreparopa. ['paHUYHO TOMYyCTHMI HOPMH JisSUTbHOCTI omnieparopa. OliHKa Haliii-
HOCT1 CUCTEMH «JII0JIMHa—MaIllliHa». BupoOHuue cepenouiie 1 Oe3neka Jisiib-
HOCTI JIFOJWHU: IIKIJIMBI YMHHUKH BUPOOHUYOTO CEPEIOBHUINA 1 BUMOTH JIO Ha-
BKOJIMIITHBOTO cepenoBuia 3 mo3utiii bXK/I.

[TutanHst O€3MEKU >KUTTEMISIILHOCTI B 3aKOHOJABYMX 1 HOPMATHUBHO-
TEXHIYHUX JOKYMCHTAX.

Jlitepatypa: [1, c. 47-82; 2, c. 64-75; 3, c. 72-91; 4; 6; 7].

2 METOANYHI BKA3IBKHU JIs1 BUBYEHHS JUCLHUIIJITHA

2.1 MetoanuHi BKa3iBKH /1JIs1 CTY/A€HTIB IeHHOI GopMHU HABYAHHS

HasuanpHa gucoumunina «be3neka »KUTTEAISIILHOCTIY BUBYAETHCA 3T1IHO
HABYAJIbHUX IJIaHIB MiATOTOBKU (haxXiBI[IB OCBITHBO-KBATI(IKaLIHHOTO PiBHS
«CTIeLIAJICT» YCIX HAMPSMKIB MMiATOTOBKH.



3aranpHuil 00CAT Yacy ISl BUBYEHHS JUCIUIUIIHU CKJaga€ 72 TOMWHH,
to0TO 2 Kpenutu ECTS.

Posnozin HaBUanbHUX TOJWH 3a BUJAAMHU HaBUYAJbHHUX 3aHSATH IS CTYICH-
TIB JICHHO1 ()OpMH HaBYAHHS 31HCHIOETHCS BIATOBITHO /10 HABYAJIBHOIO TUIAHY
1 HaBeIeHO y Tabuui 2.1.

Tabnuys 2.1 — Po3noodin HaguanibHux 200uH 3a 6UOAMU HABYATIbHUX
3aHAMb 0151 CMYOeHMi8 OeHHOI hopMU HABUAHHSL

PO3HOI[iJ'I 34 BUJIAaMHU 3aHATH
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[Ipumitka. * B nepmomy TpumecTpi.

Ha npoTs3i TpuMecTpy 3 METOI0 MEPEBIPKU SKOCTI 3HAHb Ta CTYIEHI 3a-
CBOEHHSI Marepiany 3A1MCHIOIOTHCS KOHTPOJBHI poOoTu. Ilepimia KoHTpoJibHA
poboTa BUKOHYEThCS 3a TemMamu po3ainy «IIpeamer BXK]/I, itoro mera. Cepeno-
BUIIE 1CHYBAaHHS JIOIUHNY», «OCHOBHI MOJO0KEHHS TEOpli pU3UKY», Apyra KOHT-
poiibHa poOOTa — 32 TeMaMu «XapaKTEePUCTHUKA JIIOJUHU 5K €JIeMEHTa CUCTEMHU
«IIoAuHa—cepeoBuIlle ICHyBaHH», «OcHoBU 3a0e3nedeHHs: BX]I». 3 metoro
3aKpIIUICHHS 3HaHb, SIK1 OJIEPKaJIM CTYJE€HTHU MPU BUBYEHHI TUCUUILIIHU, Ta PO-
pPMyBaHHSI HABUYOK KPUTUYHOI OLIIHKK YMOB Ipall Ha poOOYUX MICHUAX BUKOHY-
€ThCS 1HAMBIAyaldbHa po3paxyHkoBa poOota [1]. [Ipukian pimeHHs po3paxyH-
KOBOI'O 3aBAaHHS HaBEACHO y po3auli 3. BuxigHi 1aHHI Juisl po3paxyHKiB HaBe-
neHo y tabn. b.1. Pexomenpartii 1mo/10 3acTocyBaHHsI pEHTUHTOBOI OI[IHKH PiBHS
MITOTOBKH CTYACHTIB 3 IUCUUIUTIHA HaBEJEHO y Ta0u. 2.2.

Tabauya 2.2 — 3acmocyeanus pelimune080i OYIHKU PIBHS Ni020MOBKU
cmyoeHmie

KinbkicTh Kinbkictb KontponrsHa KinbkicTe 6aiiB
MOIYJIiB KpPEJIUTIB TOYKa Min/Max
KP.Ne 1 22/40
1 2 K.P. Ne 2 21/40
PI'P 12/20
Bcroro 3a Motynb 55/100




[TutanHs A7 TIATOTOBKHU JI0 3Ky HaBeneHo y po3aim 4. [lpuknanm Te-
CTIB JJIsl IEPEBIPKU PIBHS 3aCBOEHHS MaTepialy HaBeIEHO y PO3ALii 5.

Jlst tpymt ipucKOpeHoi (hopMu HaBYaHHS BUBYCHHS aucturutina «bXK[»
HaBYAJIbHUM TUIAHOM HE Tiepen0ayeHo.

2.2 MeToauuHi BKa3iBKH JJI51 CTY/IEHTIB 3204HOI (popMU HABYAHHS

Po3nozin HaByalbHUX TOJMH 33 BUJIaMU HABYAJBHUX 3aHSATD IS CTY/ACH-
TiB 3a04HOi ()OPMU HABUYAHHS 3/IIACHIOETHCS BIMOBIAHO IO HABUAIHHOTO IJIAHY
1 HaBeeHo y Tabmui 2.3.

Tabnuys 2.3 — Po3nooin HA8YANbHUX 200UH 304 BUOAMU HABYAILHUX
3aHAMb OJIs1 CHYOEeHMi8 3A04HOI hopMU HABUAHHS

- Posnoait 3a BUgamMu 3aHATh
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binmer st 3aiKy CKIaIa€eThCsl 3 TECTOBUX Ta PO3PAXyHKOBUX 3aBJIaHb.

[TutanHs 1715 MIATOTOBKH J0 31Ky HaBeaeHO y po3aini 4. Ilpuxnaau te-
CTIB JUIs TIEPEBIPKH PiBHSI 3aCBOEHHS MaTEpialy HABEACHO Y PO3/Iii 5.

PexomeHnpariii 1mo/10 3acTOCyBaHHS PEUTUHTOBOI OIIIHKK PIBHS IiJTOTOB-
KM CTYJICHTIB 3 JUCHUIUIIHU HaBeJIeHO y Tabuii 2.4,

Tabauys 2.4 — Petimuneosi oyinKu pieHs ni02omosKu Cmyo0eHmie

KinbkicTh Kinbkicth KinbkicTs 6amiB
. ) KonTtponbpHa Touka .
MOJTYJIiB KPEINTIB Min/max
1 2 CkaiaHHs 3aTiKy 55/100
3 IPAKTUYHI 3AHATTSA

3.1 OniHka HeraTUBHOIO BILIMBY IPOMHUCJIOBOI0 00’€KTY Ha HABKO-
JIMIIHE CepeJoBHILe

OcHOBHUMHU 3a0pyJHIOBaYaMHU HABKOJMUIIIHHOTO CEPEIOBHINA € Ta30MO/I1-
OHI pEYOBHMHHU, aepo30ii Ta TBepAl peuoBHHH. HalOiibll poO3MOBCIOIKEHUMU
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razamu, o 3a0py/JHIOIOTh MOBITPS, € CIPUYMUCTHH 1 CIpUaHUN aHTIAPUAM, OKCUIIU
a30Ty, aMiak, CIOIyKHd (TOpY, XJIOPY, CIPKOBOJIEHb, OKCUJ BYTJICII0, HEHACHYe-
Hi BYTJICBOJIHI.

Maca TOKCMYHHMX PEUOBHMH, 110 BUKHUJAIOTHCS KOTJIOM YW I1HIIMM IMpH-
CTPOEM, SIKMM MpaIloe€ HA MalMBI, 3aJEKUTh BiJ CKJIaay MajluBa, BUAY, CTaHY
1 peKUMY YCTaTKyBaHHS 1 0e3miul iHmmX (aktopis. [Ipu BusBICHHI 3a0pyIHEH-
Hsl aTMOC(HEPHOTO TOBITPSI HEAOCTATHLO 3HATH, SIKI I1€ PEYOBHHH 1 SIK1 1XH1 KOH-
IeHTpallii, HeoOX1AHO Il OI[IHUTH, HACKUIbKM BHSBJICHI KOHIIGHTpaIlli Iepe-
BUIIYIOTh IPUITYCTUMY MEKY.

JI7is OIIHKM BIUIMBY POOOTH MPOMUCIOBOTO 00'€KTa Ha HABKOJIMIIHE CeE-
penoBuile HeOOX1AHO MOPIBHATH KOHIIEHTpAIlll TOKCUYHUX PEYOBHUH 13 TPaHUY-
HO MPUITYCTUMUMHU KOHIICHTPAIlISIMU ITUX PEYOBHUH, CEPEAHBOI000BUMH, periia-
MentoBaHl 'OCT 17.2.3.02-78 «Oxpana npupojsl. AtmMmochepa. [IpaBuna ycra-
HOBJICHHUS JOMYCTUMBIX BBIOPOCOB BPEAHBIX BEIISCTB MPOMBINIJICHHBIMH TIPEI-
npuatusiMuy» (Tabdn. b.2). ¥V 3aranbHOMY BUMAAKy KOHIEHTpALlisl KOXKHOI 3a0py-
JTHIOIOYOi pEYOBUHU MMOBHHHA OYTH MEHIIIOIO Bijl TPAaHWMYHO MPUITYCTHMOI, cepe-
THBOJ000BOI.

[Ipu cninbHIN HAsBHOCTI B aTMOc(epHOMY MOBITPI ACKIILKOX PEYOBHH,
10 MalOTh OJHOCIIPSIMOBAHY 110, HEOOXITHO BPaxOBYBaTU €(EKT MiJCyMOBY-
BaHHA. Tak, nMpu poOOTi 3 BUKOPUCTAHHSIM TBEPOTO 1 PIKOrO MajuB HEOOXIT-
HUM € BUKOHAHHS TaKOi YMOBHU:

C _ Chuor 3.1
——2  +ThK,, <1, 31
MK,

p. 2m.p.

3.
e CSOZ , CNOZ — KOHIICHTpAIii, MI/M",

'K, , TTIKyo, — MaKCMMalbHOPA30Bl IPAHUYHO TIPUITYCTHUMI KOHIIE-

HTpauii, Mr/M°, (a6 B.2).

VYci BUaM rpaHUyHO MPUITYCTUMUX KOHLEHTpAIid BIAHOCATHCS O OKpe-
MUX pe4oBHH. TUM yacoMm y MOBITPI MOXe OyTH MPUCYTHIM BiJl OJIHIEL 10 COTHI
TOKCUYHHUX PEUOBHH. JIJIs1 OIIHKU pe3yJIbTYIOUOro 3a0pyaHeHHs aTMochepu po-
3paxoBYIOTh KOMIUIEKCHUI MOKa3HUK P, 1110 BpaxoBye xapakTtep KOMOIHOBaHOTO
BIUIMBY PEYOBUH 1 iXHIN KJ1ac HEOE3MEeKH 3a GOPMYJIOIO:

P= K% +K3 +K2 +KZ +KS,

NO

ne K — dbakTuune cepeaHbopiuHe 3a0pyaHEHHST aTMOCHEPH KOHKPETHOIO
PEYOBHHOIO 1 Y YaCTKax CEPEeIHbO000BOT TPAHUYHO MPUITYCTUMOI KOHIIEHTpA-
1111, HaBeJieHe 10 010JIOTIYHOTO €KBIBAJIEHTY 3-TO KJlacy HeOE3IMeKH.

Jl1is oeprkaHHs IIbOTO 3HAYEHHS CIMIOYATKy BM3HAYAIOTh KPaTHICTH Tepe-
BUIICHHS JII KOXXHOI PEYOBUHHU:



Skimo xoedilieHT MEepeBUICHHS I PEUOBUHU MEHIIUN Bif OJWHUIIL,
TO 115 CIIOJTyKa HE BPAXOBYETHCS MPH PO3PAXYHKY TTOKa3HUKA 3a0pyTHEHHS.

HaBenenns koeiiieHTIB EpPEeBUILIEHHS 10 010JIOTTYHOTO €KBIBAJICHTY 3-
ro KJ1acy HeOe3nekn 3MIMCHIOETRCS 3a (popmynamu, abo 3a Tabi. b.3:

— JIJIs1 PEYOBHH TEPIIIOTO KJ1acy HEOS3MeKH:

_ K . 228%IgK; .
Ky =K;-3 ,
— JIJIS1 PEYOBHH 2-TO KJIacy HEeOE3MeKH:

(3 1,551gK; |
K,z =K = J

1 K 2
— JIJIS1 PEYOBHH 3-TO KJIaCy HEOC3IEKH:
K33 =K;j
JUISl peYOBHH 4-T0 Ki1acy HeOe3IeKH:

3\1,05~I9Ki
K4—3 =K |k4_)|

VY 3anexHOCTI Bii BETWYMHU KOMIUIEKCHOTO TMOKa3HUKa 3a0pyaHEHHS
P 1 xigpKOCTI 3a0pyAHIOBaUIB (BU3HAYAETHCS 32 YUCIOM PEUOBUH, VIS SIKUX T1€-
PEBUILEHHSI TPAHUYHO MPUITYCTUMOI KOHUEHTpalil OuIblle Yi JTOPIBHIOE OJH-
HUII1) BUBHAYAETHCS PiBEHb 3a0pyIHEHHS aTMOC(hepHOro noBiTps (tadi. b.4).

VY BUNajKy CHJIBHOTO 1 Jy’K€ CHJIBHOTO 3a0pyJHEHHSI aTMOC(HEpPHOTO I0-
BITpS. HEOOX1JHO BU3HAYMTH IUISXU 1 METOJIW 3HIKEHHS 1IOTO 3a0pYIHEHHS,
TOOTO METO/IU 3HIKCHHS BUKH]IIB TOKCHYHUX PEUOBUH B aTMOChEDY.

BusnaueHHsT NUIAXIB 3HMKCHHS 1 TOTMEPEHKCHHS HETaTUBHOTO BIUIMBY
MIPOMHMCIIOBOTO 00'€KTYy Ha HABKOJIMIIHE CEPEIOBHUIIE 3MIMCHIOETHCS HA OCHOBI
JTITEpaTypHUX JHKEpen 1 MOKa3HUKIB pOOOTH ICHYIOUHMX MPOMHUCIOBUX 00'€KTIB
aHaJIOTTYHOTO MPOd1iTFO.

[Ipn 1bOMy 3HAaXO/PKEHHS INUIAXIB PO3B’S3aHHSA 3a7adl MPOBOIUTHCSA
3a TAKUMU HaIpsIMaMHu:

— 3HIDKEHHS TOKCUYHUX BUKUIIB MTPH 1CHYIOU1M TEXHOJIOT1;

— YIOCKOHAJIIOBAHHS OCBOEHUX MPOLIECIB 1 YCTaHOBOK;

— OCBOEHHS OLIBII yIOCKOHAJICHUX MPOIIECIB 1 YCTAHOBOK;

— TIepexXiJl Ha BAKOPUCTAHHS BIHOBIIIOBAHUX MPUPOTHUX PECYPCIB.
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VYci MeTonu moA0 3HWKEHHS 3a0pyIHEHHS HaBKOJUIITHHOTO CEPEIOBHIINA
MOKHA PO3TMOJUTATH Ha 3 TPYIIH:

— OYMIICHHS CUPOBUHU BiJ IIKITMBUX JOMIIIOK JJO HOTO BUKOPUCTAHHS,

— OYMIICHHS JUMOBHX Ta31B BiJl TOKCHUYHHUX JOMIIIOK;

— 3MiHA CaMOi TEXHOJIOT1i BUKOPUCTAHHS CHPOBHHHU.

Bubip Metony 3aieXuTh Biji XIMIYHOTO CKJIaTy BUKOPHUCTOBYBAHOIO Iia-
JIMBA Ta XapaKTEPUCTUKH TEXHOJIOTIYHOI CXEMH MEepepOOKH IHOTO MaJIUBa.

XapakTeprucTUKa BiIOMUX Yy JaHUH 9ac METO/IiB OYHINECHHS ra30MoJi0OHIX
BUKH/IIB MPOMHUCIIOBUX O0'€KTIB BiJI TBEPJIUX YaCTOK, OKCHIIB a30Ty 1 CIpKU Ha-
BeJieH1 y Tabnuipix b.5—8.

VY 3aneXHOCTI BiJl TUIY 3a0pyAHIOIOYOi pEYOBUHU, TUITY MajJuBa, BUIY ic-
HYIOUOTO OYMILEHHS BiJl TBEPAMX JOMIIIOK 1 CTYMEHsS NMEPEBUILIEHHS KOHIECHT-
pariii mKiJIMBUX PEUYOBHUH HAJ TPAHUYHO MPUITYCTHMOIO KOHIICHTpAITIEIO cepe-
JTHHOI000BOIO BUOMPAEMO METOJ 3HIKCHHS HETAaTHBHOTO BIUIUBY IMPOMHCIIOBO-
ro 00'€eKTa Ha HABKOJIMIITHE CEPETOBHIIIC.

Takum 4MHOM, aHAIII3 MPOLIECY B3a€EMOJIT MPOMUCIOBOIO 00'€KTa i aTMO-
chepu 103BOJISIE HE TUIBKM OIIHUTH KUIBKICHO HETaTMBHUU BIUIMB 00'€KTa,
ajyie ¥ onomarae 3HalTH HaOUIBII palioHANbHI NUISIXU 3HUKEHHS I[LOTO HETa-
TUBHOT'O BILIUBY.

Hpuxnag 1. OmiHUTH HETaTUBHUM BIIMB BUKHUAIB LIKIJUIMBUX PEYOBUH
TEIUIOEJIEKTPOCTAHLIIi Ha HABKOJMILIHE CEPEelOBUIIE, SKIIO NPU3EMHI KOHIEHT-
pauii MWy, OKCHUIIB CIPKH, a30Ty W BYIJELIO, BIAMOBIIHO JOPIBHIOIOTH
0,039 mr/m®, 0,86 mr/m®, 0,057 mr/m® i 0,78 mr/nm’.

Po3p’si3anHsl. (711 OLIIHKKA BIUIMBY pOOOTH TMPOMUCIOBOIO 00'€KTa
Ha HABKOJIMIIHE CEPEJOBUIIE HEOOXITHO MOPIBHATU OOYMCIIEHI KOHUEHTpArlil
TOKCUYHUX PEYOBUH 13 TPAHUYHO MPUITYCTUMUMHU KOHIIEHTPALISIMU LUX pe-
YOBUH, CepeIHbO1I000BUMU (Tabdi. b.2):

C,, = 0,039 < I'MKrg = 0,05;
Ce, =0,86> I'MK, =0,05;
Cyo, =0,057> TTIK,, = 0,04;
Ceo =0,78< TMK, = 3.

[Ipu cninbHIN HassBHOCTI B aTMOC(EpPHOMY MOBITP1 JIEKIIBKOX PEUYOBHH,
[0 MarOTh OJAHOCIPSMOBaHY Aito, 3a ¢opmynor (3.1) Bpaxyemo edekT miacy-
MOBYBAHHSL:

086, 0,057 _, 41
0,5 0,085
OTxe, 3a0pyAHEeHHs aTMOC(hepH MEePEBUIILYE Tri€HIYHI HOPMATUBH.
Jl7is OLIHKHK pe3yJIbTYIOUOTO 3a0pyAHEHHSI aTMOCc(epr pO3paxoBYIOTh
KOMILTIEKCHHMI MMOKa3HUK P 3a dpopmyiioro (3.2).
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I[J'IH OACPIKAaHHSA IbOI'0 3HAYCHH CIIOYATKY BU3HAYAIOTh KpaTHiCTI) nepe-
BUIIICHHSA JJIA KOXKHO1 PCYOBUHU:

C.
K, = '
I'mK,,
u,U3Y .
[Twn _ =0,78 (3-iii kimac HeGesmekwn).
0,05
0,86
OKcuy cipku _ =17,21(3-iit knac Hebe3mekn).
0,05
0057 _ 1 4o 1o
OKCHJ a30Ty — =145 (2-nii xnac HeOE3MEKN).
0,04
0,/8
Oxcuj ByTJIeLo _ =026 (4-uit xnac HeOE3MEKH).

Skimo xkoedIieHT MEepeBUINEHHS IS PEYOBHHU MEHIIUN BIiJ OJWHHUIII,
TO 1151 CIIOJTYKa HE BPaXOBYETHCS IIPU PO3PAXYHKY IMOKA3HHUKA 3a0pyIHEHHS.

KoeditieHT nepeBUIlIeHHS] OKCUY a30Ty, AKUW NepepaxoBaHo HA 3-11
KJIac HeOe3MeKH, CKIIaIaE:

K _ K - r§\11,55-|g K; :1’43 . (3/2)1,55 Igl,43: 1’57
2-3 i sz

KoMIutekCHU# MOKa3HHUK 3a0pyTHEHHS BU3HAYAEThCS 3a hopmysioro (3.2):

P= K2, +K% =41721" +157" =17,28,

[le 3HaYeHHA KOMILUIEKCHOIO MOKa3HUKA MPHU KIUIBKOCTI 3a0py/IHIOBaYIB,
0 TOPIBHIOE 2, BIJIMOBIJA€ TyKE CHIIBHOMY piBHIO 3a0pynHenHs (tadn. b.4).

Buznaunmo nuiaxu 3HWKEHHS 1 3a100iraHHs HETaTHBHOMY BIUIMBY IPO-
MHCJIOBOT'O 00'€KTa Ha HaBKOJIMIIIHE cepenonuie (tadm. b.5—b.8):

— JUJIs1 3HMDKEHHS BMICTY OKCH[IIB CIPKM MOXHA 3alpONOHYBaTH MarHe3u-
TOBUI a00 BaHSIHUMN 3aCi0 OUMILICHHS, Mipa OUuCTKHU ckiaaae 90...92 %;

— JUTA 3HMDKCHHS BMICTY OKHCIIIB @30Ty MOYKHA 3alpOTIOHYBAaTH JIBOXCTa-
JifiHEe CTIAJIFOBAHHS MaJIBa 1 PEHUPKYIISII0 JUMOBHUX Ta3iB, BMICT OKUCIIIB a30-
Ty IIPU LbOMY 3HMXKY€ThCA Ha 25...35 %.
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3.2 Po3paxyHoK cTyneHsl pu3MKy Hebe3ne4Hoi mofii

Pusuk — e gacrora peanizanii Hebe3nekn, i1 KITbKICHA OIlIHKA. 3a CTaTH-
CTHYHUM METOJIOM PU3UK OOUUCITIOETHCS 32 (DOPMYIIOHO:

R" (33)

ne R — pu3uk 3a neBHUi mepioj vacy;

N — KUIBKICTh ()aKTUYHUX MPOsSBIB HeOe3meku (TpaBM, aBapidf, Karact-
pod);

N — TeopeTHYHO MOKJIMBA KIJIbKICTh HEOE3IEK IS JaHOTO BUAY JisUTHHO-
cTl un 00’ €eKTa.

[IpuitHaTHUN PU3HK — 11€ IEBHUNA KOMIIPOMIC M1k piBHEM O€3MEKH Ta MO-
. o o . .o . -6
KIJIUBICTIO HOTO TOCATHEHHS, 116 HOPMOBaHUI pU3UK y CBITOBIM npakTui (107).

Ipukaan 2. BuzHauuTu CTyIiHb PU3UKY 3aru0eni JI0MHA Ha BUPOOHU-
ITBI Ta TOPIBHATH 3 MTPUIYCTUMHUM PHU3UKOM, SIKIIO TMPOTSITOM POKY THHE
14 Tucsid 4oNoBIK, Mpalltoe B3araii 138 MiTH. 40JIOBIK.

Po3B’si3anns. Pusuk po3paxoByeTbes 3a popmysioro (3.3):

14000

=—————=0,0001.
138000000

CryniHb pu3uKy 3arubeni JIOAUHU — NIPUUHITHUH.

Mpukaan 3. BuzHaunutu cTymiHb pU3UKY JOPOKHBO-TPAHCTIOPTHUX TIPH-
roJl (y po3paxyHKy 3a piK) Ta HOPIBHITH 3 MPUIYCTUMHUM PU3HKOM, SKIIO KIJIb-
KICTh IPUTOJ1 32 TPU POKHU CTAaHOBUTH 60 THCSAY, KUIbKICTh HaceneHHs — 300 MuIH.
YOJIOBIK.

Po3B’si3anHsi. CrioyaTKy BH3HAYUMO KUTBKICTh JOPOKHBO-TPAHCTIOPTHUX
MIPUTOJ] 32 OJIUH PIK:

60 000 : 3 =20 000.

Tenep po3paxyemo cTymiHb pu3uky 3a dopmysor (3.3) Ta MOpiBHIEMO 3
PUITYCTUMHUM PU3MKOM, IO € MPUHHATHUM Ha CbOTOJTHI:

20000

=————=0,000067.
300000000
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CryniHb pu3UKy 3aru0erni JJIOAUHU NEePeBHILy€e NPUHATHHA. BusHauaemo
CTYIHb pU3UKY 3a Ta0. b.4 — cepenniii.

3.3 AHaJi3 cTyneHs pU3UKY TeXHiYHOI CUCTEMHU

OCHOBHOIO METOIO aHali3y Oe3MeKu € 3MEHIIEHHS HMOBIPHOCTI aBapii
1 TIOB'SI3aHUX 3 HUMU JIIOJCHKHUX JKEPTB, EKOHOMIYHUX BTpAT 1 MOPYIIEHb y Ha-
BKOJIUIIIHBOMY CEPEIOBHIIIL.

Jlroaceki BTpaTH BKJIIOYAIOTH: 3aruOesib, TPaBMH YH XBOpPOOW, BTpATy
mpare3aaTHoCcTi. EKOHOMIYHUMHU BTpaTaMd €. TPUIMHCHHS BUPOOHMUIITBA
Yy OOCIYrOoBYBaHHSI, BUTOTOBJIEHHS HEKOHAUIINHOI MPOAYKI[ii, HESKICHE 00-
CIIyTOBYBaHHS, BTpaTH YCTaTKyBaHHS 1 KaImiTadbHUX cropyd. Jlo mopymieHb
y HaBKOJIMIIIHBOMY CEPEJIOBHUII BITHOCSTHCS: 3a0pyIHEHHS IMOBITPS, BOJIU 1 1H-
111 MOPYIIEHHS — MOsIBa IIyMYy, BiOpalii 1 T. 1.

['00BHOIO METOIO TIpU BHUBYEHHI HEOE3MeK, BIACTUBUX CHUCTEMI,
€ BU3HAUYEHHS MPUYMHHUX B3a€MO3B'SI3KIB MK BUXITHUMH aBapIiHUMH TIOJISIMH,
10 BITHOCSITHCS JIO YCTATKyBaHHS, IEPCOHATY 1 HABKOJIMIITHBOTO CEPEIOBUIIIA 1 SKI
IPUBOJIATH JI0 aBapiil y CUCTEMI, a TAKOX BIJIIYKaHHS CLIOCOO1B YCYHEHHS IIK1JI-
JIMBUX BIUIMBIB UIIXOM NEPENPOCKTYBAHHS CUCTEMH YU 11 yJTOCKOHAJICHHSI.

[TocaigoBHICTH JOCTIKEHHS HEOE3NEK TEXHIYHUX CUCTEM MOKHA BU3Ha-
YUTH TAKUMU CTAISIMU:

1. TlonepenHiii aHa3 HEOE3MEKH.

2. BusBneHHs mOCITiIOBHOCTI HEOE3NMEYHUX CUTYAITiH.

3. AHaJi3 HaCTiKiB.

[TortepeHiii aHasi3 HEOC3MEKH CKIIaIa€ThCH 3.

— BUSBJICHHS JKepeia HeOe3neKn (MOXIMBI BUTOKH OTPYWHUX PEUOBUH,
BUOYXHU, TIOXKEXK1 1 T. 11.);

— BU3HAUCHHS €JIEMEHTIB CUCTEMH, 110 MOKYTh BUKJIUKATH 11l HEOE3MEKU
(peakTopH, EMHOCTI 1 CXOBHIIA, EHEPTeTUYH1 YCTAHOBKH Ta 1H.);

— BBEACHHS OOMCKCHHS Ha aHajl3, TOOTO BHUKIIOUCHHS HeEOE3MeK,
10 He OYTyTh BUBYATHUCH.

MerTtoto nepuioi crajii aHalli3y € ONUC CUCTEMHU 1 BUSBIICHHS 3arajoMm Io-
TEHIIHHUX HeOe3IIeK.

3aco0aMu TOCSTHEHHS PO3YMIHHS HEOE3NeK y CHCTeMi € 1HXCHEPHHM
aHaii3 1 JeTalbHUN PO3TJIA] HABKOJHUIITHHOTO CEPEIOBHUINA, MPOIECy poOOTH
1 camoro ycrarkyBaHHs. [Ipu 1iboMy ay»e BaXJIMBUM € 3HAHHS CTYIICHSI TOKCH-
YHOCTI, MpaBuiI Oe3neKku, BUOYXOHEOE3MEUHUX YMOB, MPOXOIKEHHS peaKIlii,
KOPO31HHUX MPOIIECIB 1 yMOB 3aMHUCTOCTI 1 T. 1.

VY minomy nomepenHii aHani3 HeOe3MeK sBIsie COO00 mepiry crpoly BH-
SBUTH YCTAaTKyBaHHS TEXHIYHOI CUCTEMH ¥ OKpeMmi Mojii, [0 MOKYTh IPUBECTU
710 BAHUKHEHHS HeOe3MeK.

Ha npyriiéi ctagii BU3HAYAETHCS MOCIIIOBHICTh HEOE3MEUHUX CHUTYaIlil.
Bynb-ska HeOe3neka peanizyeTbes, MPUHOCIYU 30UTOK, yepe3 SIKICh MPUYUHHU.
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be3 mpuumH HeMae peanbHUX HeOe3nek. MK peani3oBaHMMU HeOe3lneKamu
1 IPUYMHAMU 1CHY€E IPUYUHHO-HACTIAKOBHH 3B'130K. Hebe3neka € HaciiakoMm je-
AKOI IPUYUHM, 1110, Y CBOIO YEPTy, € HACIIIKOM 1HIIOT MPUYMHU 1 T. 1. Y Takui
CIoci0 MPUYMHHU 1 HEOE3MEeKH YTBOPIOIOTH 1€pAPXIUHI CTPYKTYPH YU CHCTEMH.
I'padiune 300pakeHHsT TaKMX 3aJIEKHOCTEM YMMOCH Harajaye TiLIICTE JIepeBo.
[ToGynoBa nepeB € BUHATKOBO €(peKTHUBHOIO MPOIETYPOIO BUABJICHHS IIPUYUH Pi-
3HUX HeOaKaHUX IO — TPaBM, MPOCTOIB yCTaTKyBaHHs 1 T. A. baraToctyminya-
TUH MpoIiec MoOYyI0BH JiepeBa BUMarae BBEJICHHS 0OMEXEHb 3 METOIO BU3HAUCH-
Hs Hioro Mex. 111 oOMexeHHS IIJIKOM 3aJIe’KaTh Bl METH JOCTIIKCHHS.

[cHye KinbKa MPUIIOMIB BUSABIIEHHS MOCTIIOBHOCTEH HEOE3MEUHUX CUTYa-
mid. OMHAM 13 HaWOUIBIT PO3MOBCIOHKCHUX 1 3a0€3MeYeHNX KePIBHUMHU MaTepi-
aJlaM{ € aHalli3 3a JIOIMOMOTOIO JIepeBa BiIMOB. AHalli3 MOYMHAETHCS 3 MPOCTE-
’KyBaHHSI TOCJIIJIOBHOCTI MOKJIMBUX MOJIA 3 MOMEHTY TakK 3BaHOI 1HILIIOKOYOI
MO/Ii1, [0 BU3HAYAETHCS Ha €Talll MONEePETHbOr0 aHAII3y CUCTEMH.

OcHOBHA CTPYKTypa JIepeBa BiIMOB:

— B1JIMOBAa CUCTEMH 4H TOAis (KIHIIEBA MO1);

— IMOCIIIOBHICTh MO, 10 BEAYyTh IO BIIMOB CUCTEMH UM IOJii, OyIy-
€THCS 3a JIONMOMOTOIO JIOTIYHUX CHUMBOJIB 1 CHMBOJIB IO, MPU IIBOMY IMOJIIi,
10 MaIOTh ORI €JIEMEHTAPH1 TPUYUHU BIJIMOB, MICTATHCS B IPSIMOKYTHHKY;

— MOCIIJOBHOCTI B OCTATOYHOMY MIJICYMKY BE€AYTh JO BUXIJIHUX MPUYUH,
JUISL IKUX € JaHl 1Mo 4acToTl BiAMOB. L1 BUXIIHI MPUYMHU MO3HAYAIOTH KOJIOM.
BoHu nipeAcTaBisitoTh BUpIIAIbHY 3/IaTHICTh JAHOTO JIEPEBA BIJIMOB.

['onoBHa mepeBara JiepeBa BIAMOB y MOPIBHAHHI 3 IHIIUMU METOJAMHU —
aHaji3 OOMEXYEThCS BUSBJICHHAM TUIBKM THX €JIIEMEHTIB CHCTEMHU 1 TOMIIH,
10 TIPUBOJISITH JI0 TAHOI KOHKPETHOI BIJIMOBU CUCTEMH UM aBapii.

[Ilo6 Biamykatu i HAOYHO TMPEJACTABUTH TPUYHMHHUN B3a€EMO3B'SA30K
3a JIOTIOMOT'OI0 JiepeBa BiJIMOB, HEOOXIJIHI €JIeMEHTapH1 OJIOKH, IO ITiIPO3/IiJIs-
I0Th 1 IMOB'I3YIOTh BEJIMKE YHMCIIO MOJIii. € 1Ba TUIH OJIOKIB: JIOT1YHI 3HAKH 1 CH-
MBOJIH ITOI1H.

JloriuHi 3HaKU MOB'A3YIOTh MO/I1i BIAMOBIHO A0 iXHIX TPUYMHHUX B3aEMO-
3B'SI3K1B. 3HAK MOXKE€ MAaTH OJWH YU K1JIbKa BXO/IIB, ajie TUIBKH OJIMH BHX1J (BUXI-
nHa nofist). Hanpuknan: 3Hak «I» Bkasye, 1o sl ofep>KaHHS aHOi BUX1THOT
noii HeoOX1THO TOTPUMATHCS BCIX YMOB Ha BXO/I1; 3HaK «ABOy» — niis oneprkan-
HsI TaHO1 BUX1JTHOI TTO/111 MOBUHHA OyTH TOTpUMaHa Xoua 0 0JIHa yMOBa Ha BXO/I.

Mo>Ha BBECTH HOBI JIOT1UHI 3HAKH JJIs MPEJCTABICHHS CHEIIaIbHUX TH-
1B MPUYMHHMX 3B'13KIB. OIHAK OUIBIIICTh CHEHIAIbHUX JOTTYHUX 3HAKIB MOXK-
Ha 3aMIHUTHA KOMO1Haricro Jorigyanx «» ta « AbBOy.

CuMBOIIM TOJIN: TIPSIMOKYTHHM OJIOK TTO3HAYAE TIOJIII0, IO BUHUKAE B Pe-
3yJbTaTi OUIBLI €JI€MEHTAPHUX BUX1IHUX BIIMOB, 3'€JHAHUX 32 TOTIOMOTOIO JIO-
IYHUX 3HAKIB; KPYIJIMi OJOK MO3HA4Ya€ BUXIJIHY BIAMOBY OKPEMOIO €JIeMEHTa
(Y Mexax MaHOi CHCTEeMH YW HABKOJIMITHHOTO CEPEIOBHINA), [0 BU3HAYAE BU-
pilayibHy 3AaTHICTh JAaHOTO AepeBa BinaMoB. [lomii B kpyrimx Grokax Ha3uBa-
I0OThCSl BUXITHUMU ToAisiMu. J[jisg Toro, mo0 ojaepkKaTh KUIBKICHI pe3yibTaTh
3a JIOMIOMOTOI0 JiepeBa BIJIMOB, KpyIJll OJOKM TOBHHHI MPEACTABIATH MO/IIi,
JUISL SIKMX € JIaH1 110 IMOBIpHOCTI 0€3B1IMOBHOT pOOOTH.
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[ndopmarnis, mo HeoOXinHaA s MOOYAOBU J€pEBa BIAMOB, CKIIAJAEThCA
3 BIJIOMOCTEH MPO B3AEMO3B'S30K €JIEMEHTIB 1 TOmorpagilo CUCTEMH, a TaAKOX
JaHl O BIIMOBAM €JICMEHTIB 1 IHIMUX JETATHHUX XapaKTepUCTUK cucteMu. Cu-
CTeMa CKJIAJIA€ThCS 3 TAKUX EJIEMEHTIB, SIK OJUHUIIl YCTaTKyBaHHS, MaTepialu,
NEepCOHaN MIANPUEMCTBA, IO 3HAXOJATHCS Y BU3HAYEHOMY HABKOJUIITHBOMY
1 COIliaJIbHOMY CEPEJOBHII 1 MiJUIsITatoTh cTapiHHIO. HeGe3neuHi cTaHu BUKJIIU-
KalOThCS OJHMM 4YM JCKIJIbKOMAa €JIEeMEHTaMM, IO MPUBOASITH 10 BIIMOB
y cuctemi. HaBkonuIiiHe cepeoBullle, mepcoHani 1 CTapiHHA MOXYTh BIUTMBATH
Ha cucTeMy. 3B'I3KH MK €JIEeMEHTaMU IIOHAWKpaIllle MOKHA MPEICTABUTH Y BU-
TJIST1 PI3HUX CXEM CHCTEMH.

BiaMoBH e1eMEeHTIB € OCHOBHUMH JJaHUMU TIPH aHATI31 IPUIUHHUX 3B's3-
KiB. BiTMOBY MOXyTh BUHHKATH B PE3yJIbTATI:

— MEPBUHHMUX BiIMOB (€JIEMEHTH 3HAXOATHCS B 3aJaHUX PEKHMax podo-
TH, IPUYMHA BIIMOB — MIPUPOJIHE CTAPIHHA);

— BTOPUHHUX BIIMOB (€JIEMEHTH € IiJl BIUIMBOM HA/JIMIIKOBOI HAIMpPYTH,
PUYMHU BIJIMOB: CYCIJHI €JIE€MEHTH, HaBKOJIUIIIHE CEPEIOBUIIE, TEPCOHAI i~
IPUEMCTBA);

— MTOMMJIKOB1 KOMaHA¥ (MUMOBLIBHI CUTHAJIM KEPYBaHHS 1 IEPEIIKOJIH, ITPH-
YUHU: CYCI/IHI €JIEeMEHTH, HAaBKOJIUIIIHE CEPEIOBUILIE, TIEPCOHAIT MIANPHUEMCTBA).

Ha xiH1eBi# cTaii BUBUEHHS PU3UKY 3/11HCHIOETHCS:

— MIAPAXyHOK KUIBKOCTEW BUTOKY TOKCHYHOI'O Marepiaidy 1 BHAUIEHOI
€HEeprii JIJIs1 KO)KHOTO BapiaHTa PO3BUTKY aBapli;

— TMPOCTSKEHHS TONIUPEHHS TOKCHUYHUX TPOAYKTIB, yAapHOI  XBHJI
9u PPOHTY MOMKEXKI, IO BEAE J10 JIETATbHUX HACIIJIKIB;

— OI[IHKA BIUTUBY Ha 3JI0OPOB's JIIOEH 1 YIITKOKEHb MaTepiabHUX IIIHHOCTEH;

— CKJIAJaHHS EKCHEPTHOI OI[IHKM MpO JaHUW BUPOOHMYMI mpouec
Ha OCHOBI MOPIBHSHHSA 3 1HIIUMH BUIAMH PU3UKY ISl CYCIIUTBCTBA B LIJIOMY.

[Ipu anamnizi Oyab-sSIKMX CUCTEM HEOOXITHO BUXOJIUTHU 3 TOTO, IO OYIb-
sKa CHCTEMa MOYKe BIIMOBHUTH, TOMY I'OJIOBHA 3a7a4a ¢axiBIsl — 3MEHIIICHHS Ya-
CTOTH BIJIMOB JI0 €KOHOMIYHO 1 COIIaJIbHO MIPUHMHATHOTO PiBHS.

JlepeBo BiIMOB € Tpa)iuHUM TPEACTABJICHHIM MPUYMHHUX B3a€EMO3B'SA3-
KiB, OTPUMAHUX Y PE3yJbTaTl MPOCTEKYBaHHS HEOE3MEUHUX CUTYaIll y CUCTeMI
Yy 3BOPOTHOMY TIOPSIIKY JIJISL TOTO, MO0 BIAIITYKaTH MOJKJIMBI MPUYUHU iXHBOTO
BUHUKHEHHs. Hebe3neuna cutyailist B [bOMY BUIIQJKY € KIHIIEBOIO MOJIIEIO B Jie-
pEBI BIIMOB.

[IprunHHI B3a€MO3B'SI3KM, YCTAHOBJICHI 3a JOMOMOTOIO JiepeBa BiJIMOB,
HiJAAI0TECS AKICHOMY 1 KUIBKICHOMY aHanii3aM. Maroouu WMOBIPHICTb 1 YaCTOTY
BUHUKHEHHS TEPBUHHMX IO, MOKHA, PyXalOUHCh 3HU3Y HArOpy, BU3HAYUTH
IMOBIpHICTh HeOaxkaHoi moAii. /[ 3MEHIlIeHHS] MOXJIUBOCTI BIJIMOBH CUCTEMH
yCYBaIOTh BIIMOBH €JIEMEHTIB CUCTEMH, SIK1 Hal4yacTiIie BiJOYBalOThCS UM Haid-
O1J1bI1I IMOBIPHI.

J10 3ax0/11B 1010 3HWKEHHS HEOE3MEKH 1 PU3UKY B1THOCSITHCS:

— pe3epByBaHHS yCTaTKyBaHHS;

— YCTaHOBKA 3aXMCHUX CHCTEM (3armo0iKHI KIanaHu, CUCTEMHU aBapiiHOTO
OXOJIOJDKCHHS | 1H.);
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— aBapiiiHa CUTHAITI3AITiS;

— IHCHeKIis 1 MpOoQITaKTHKA.

IcHye nBa cocoOu mMoOy0BU JepeBa BiIMOB: 32 €BPUCTHUYHHUMHU TIPABH-
JaMH 1 3a JIOMOMOror Ta0muie pimeHb. Crocid0 moOyaoBH AepeBa BiJIMOB
3a JIOTIOMOT'OI0 TaOJIMIlL PillleHb OUTBIN YHIBEpPCATbHUN, Ma€ IIUPOKY 00JIaCTh
3aCTOCYBaHHS 1 Jierko nporpamyerbest Ha EOM. et meTon rpu HassBHOCTI J0C-
TaTHBOI 1H(POpMAIIIT PO CUCTEMY 1 MOJIENII OKPEMHUX €JIEMEHTIB CUCTEMH J03BO-
JIS€ BUJIKO 1 CUCTEMATUYHO OOy yBaTH JIEPEBO BIJIMOB, 1110 BUSBJISETHCS Ha-
CTUIBKH MOBHHUM 1 JI€TAII30BaHUM, HACKIJIBKH JIE€TalII30BaH] BUX1AHI MOJEII eJie-
MEHTIB 1 OIIUC CUCTEMH.

Etanu nmoGynoBu iepeBa BiIMOB:

1. CknamaeThbesl mepetik MoAil i1 KOXKHOTO €JIE€MEHTa Ha HOoro BUXO.i
(Tmonii Ha BUXO/1), IETaJIbHO BU3HAYAIOTh CTaH I[bOTO BUXOY.

2. IToxiOHMM YMHOM BHU3HAYAIOTh HAOIp MOAIN Ha BXO/II KOKHOTO €JIEMEH-
Ta JUIsl XapaKTEPUCTUKHU CTaHy Ha BXO/l. BHYTpilIHI peXKUMH poOOTH UM CTaHY
eJIeMEeHTa PO3TJISJAI0Th Y BUTIISAL BXOJIB 3 OOKY IHIIKX €JIEMEHTIB 4d 3 OOKY
HABKOJIMIITHBOTO CEpeIOBUINA. SKIIO CTaH e€leMEHTa HE 3aJieKUTh BIJ IHIIHUX
€JIEMEHTIB, BIH BBAXKAETHCS BXIJIHOIO MOJIIE€I0 3 0OKY HABKOJHUIITHIX yMOB. [10oB-
HUNW HaOlp BXIJHUX 1 BUXIAIHUX TOMIM CKIagae BCl  MOXJIMBI  MOIIi,
110 BIJHOCSTBHCS OO JAHOI CUCTEMH.

3. KokeH emeMeHT MOJEIOIOTh 3a JOTIOMOTO0 TaOJHIll PIIICHb, KA OIH-
CY€ KOXHE CIOMyYEeHHS BX1IHUX MO/, BU3HAYa€ BUX1AHI nMo/ii. EneMeHT moxe
MaTH KUJIbKa BXOJIB, aJie IIOBMHEH MaTH TUIBKM OJWH BHXIJ. SIKIIO elIeMEHT
Mae€ KibKa BXOJIB (HAImpHUKJIAJ: TEIUIOOOMIHHUK — BHUTpaTa 1 TeMmIieparypa),
MITYYHO BBOJSTH JTOJATKOBI €JIEMEHTH IS KOXKHOTO BHXOAY (Y TPUHITUIIOBIH
CXeMl PO3TJsAJaloTh JIBa TEIJIOOOMIHHUKH, OynylOTh JABlI TaOJULI PIIIEHb).
Jlns moOyoBH TabIWIE pillIeHh HEOOX1THO 3HATH (PYHKIII BCIX €JIEMEHTIB 1 iX
B3a€MO3B'SI3KH.

4, CrpornieHHs OTPUMaHUX TaOJMIb PIIIeHb, IO 3BOJUTHCS JO BIAIIY-
KaHHS PSIAKIB 3 1ICHTUYHUMH BUX1THUMHU TOMISAMHU. SIKIO B IIUX PSAAKAX BXITHI
noJii 1IEHTUYHI, 32 BUHATKOM OJIHOTO, TO 3 SIBJISIETHCSI CUTYAIlI TUITY
«HE Ma€ 3HAYSHHS» 1 Il PSAJKH 3aMIHSIOTHCS OJHHUM, a BXIJIHY IOJII0 B IIbOMY
CTOBITYHKY 3aMIHSIOTh HA CHMBOJI «—.

5. [ToOynoBy nepeBa MOYMHAIOTH 3 TOMIYKY PSAIKIB, IO MICTATH Y KOJIOH-
Il BUXO/IIB KIHIIEBY MOJiI0; JaJli pO3pOOJISIOTh 3HANACH PAIKU 32 JOMOMOTOIO
Ta0JIUIb PIlICHb €JIEMEHTIB 1 JIOTIYHUX 3HAKIB — Y pe3yJIbTaTi OJEPKYyEMO Jepe-
BO BIMOB.

[TobynoBane nepeBo BiIMOB JT03BOJISIE€ MPOAHAIZYBaTH BC1 MOKJIMBI Ba-
plaHTH BUHUKHEHHS HEOE3MEeUHOro CTaHy CUCTEeMH. Marouu IMOBIPHICTH 1 Yac-
TOTY BUHUKHECHHS MIEPBUHHUX (BUXITHUX) MO, MOXKHA, PyXalOUNUCh 3HU3Y Ha-
ropy 1o JE€peBy BiJIMOB, BUBHAYNTH WMOBIPHICTh HEOAKaHOI MOAIT 32 KOKHUM
BapiaHTOM BUHUKHECHHS aBapii.

[Tpu uboMy HEOOX1THO BPaXOBYBATH TaKe:

— cyMapHa UMOBIPHICTh JIBOX CTaHIB cucTeMHU ((PYHKIIIOHYBaHHS, BiJAMO-
Ba) JOPIBHIOE OJIMHUIII;
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— JIJISL HE3aJICKHUX BUXIHUX TOJIHA IMOBIPHICTh OJTHOYACHOTO 1CHYBaHHS
WX TOJIIA BU3HAYAETHCS 32 (HOPMYJIOIO:

P (1,2,3) = P(1) P(2) P(3),
ne P(1), P(2), P(3) — iMOBipHICTbh HE3JI)KHUX BUX1THUX Mol 1, 2 1 3.

IMpuxnan 4. [loOynyBaTu 1epeBo BiAMOB /Il CHCTEMHU OXOJIOJKCHHS Pi-
3151 MaCTUIILHO-0X0JI0KyBaibHOIO piguHoo (MOP). Kinnesa (Hebaxana) mo-
TSl B TaHI CUCTEMI — «HEMA€E OXOJIOKEHHS pi3Iii». Po3paxyBatn HMOBIPHICTH
BUHUKHEHHS HEOE3MeYHOi CHUTYyallii «HeMaE€ OXOJIODKCHHS PI3I» I Pi3HUX
BapiaHTIB MPOTIKaHHA aBapii, AKIIO WMOBIpHICTH 0€3BIAMOBHOI pOOOTH Hacoca
nopiBHioe 0,98; kinanana — 0,95 ta iMOBIpHICTH BIACYTHOCTI oToKy MOP nopi-
Hroe 0,20.

Po3B’si3anHs. CucTeMa CKIAaeThCs 3 TAaKUX EJIEMEHTIB: pi3elb, HACOC,
kJjanaH. B3aemMo3B'A30K BXIAHMX 1 BUXIJHUX MOTOKIB €JIEMEHTIB IIi€] CHCTEMH
Ipe/ICTaBlIeHU Ha pUCYHKY 3.1.

— 3| Hacoc »| Knanau | Pizenpb >

[orik i Tuck Ha A Burpara OXO0JIOKEHHS

MOP  Byyrpimmiii| kmaman Buyrpimmiii| MOP pisus
CTaH Hacoca CTaH

KJIaliaHa
Pucynok 3.1 — Bzaemo3ss's30k 6xio | 6uxio ons cucmemu 0xXo1004cens

BHyTpilHiil cTaH Hacoca BBAXKAETHCA 3aJI€KHUM BIJl BXIJTHOTO MapameTpa
3 00Ky HaBKOJMIIIHHOTO CepenoBuIlia. BXimHuii mapaMeTp Mae JiBa CTaHU: «HOP-
MajbHe (YHKIIOHYBaHHS» 1 «Hacoc He mpaioe». Tuck MOP e Buxomom
JUTsT Hacoca 1 BXOJIOM y KJiamaH. THCK Mo)ke OyTH HOPMaJIbHUM YH HYJIHOBHM.
BryTpimHiil cTan kinanaHa € apyruMm ioro BxojaoM. Butpara MOP e Buxomom
JUTsl Kiarana. Butpata Moxe OyTH HOPMaJIbHOIO YU HYJIhOBOK. Pizenb Mmae
oauH BXig — BuTpatra MOP. Ox0510/pKeHHS i3I € BUXOAO0M IS Pi3IIs.

PosrnsHemo Tabnuill pilieHb JJIS BCIX €JIIEMEHTIB CHUCTeMH. PimeHHs
JUIsl Hacoca HaBeaeHo y Taommi 3.1.

Tabnuys 3.1 — Cnissionowenns 6xio | 6uxio ons nacoca

Bxin Buxin
BHyTpimHiil ctan Hacoca [ToTik MOP Tuck MOP Ha knanan
Hopma € HopmanbHuii
Hopma Hemae HynvoBuii
Bigmosa c HynboBuit
Bingmosa Hemae HynboBuit
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VY Hacoca € IBa CTOBHNYHMKHM BXOAIB. Sk BujgHO 3 Tabmmmi 3.1, ii mMoxkHa
CIIPOCTUTH, TOMY IIIO PSAAKU 3 1 4 MarOTh 1IGHTUYHI O], 32 BUHATKOM OJHI€T —
noTik MOP. 111 psiaku 3amMiHI€MO OJHUM 1 BX1JIHA MOJIisl B IIbOMY CTOBITYUKY 3a-
MIHAETbCSI Ha CUMBOJN «—» («HE Mae 3HadeHHs»). CrpolieHa TaOnuilsl pilieHb
JUISl Hacoca — Ta0uIl 3.2, 1S KianaHa — Tabmui 3.3, 11 pi3isd — Taonuis 3.4.

Tabnuys 3.2 — Cnissionowenns 6xio | euxio ons nacoca

Bxin Buxin
BuyTpimHiii ctan Hacoca [ToTik MOP Tuck MOP Ha knanan
Hopma € Hopmanbunii
Hopma Hemae HynpoBnii
Bigmosa - HynboBuit

Tabauys 3.3 — Cnissionowenns 6xio | 6uxio onsa krianana

Bxin Buxin
BuyTpimiii cran kinamana | Tuck MOP Ha knanan Butpara MOP
Hopma HopmanbHuii Hopmanbna
Hopma HynwsoBuit HynsoBa
Bigmosa - HynboBa

Tabauysa 3.4 — Cnisgionowents 6xio / 6uxio 0Jis pizys

Bxin Buxin
Butpara MOP Oxo0JoIKeHHS Pi31Is
HopmanpHa €
HynsoBa Hemae

Ha ocHOBI ckilafieHuX TaOJuIlb PIllIEeHb ISl KOKHOTO €JIEMEHTa CUCTEMU
JIETKO MOOYIyBaTH AEPEBO BIAMOB JIJIs1 HEOaXKaHOi MOJI1T — «HEMAa€ 0XOJIOIHKEHHS
pi3is» (puc. 3.2).

[ToGynoBaHe nepeBO BiAMOB MOKA3y€ BC1 MOKJIMBI BapiaHTH BUHUKHECHHS
HeOe3nevHoi cutyailii. Matouu aaHi M0 IMOBIPHOCTI BUHUKHEHHS BUX1JHUX I10-
T, MOKHA, PYXalOYUCh IO JIEPEBY, BUSHAYUTH WMOBIPHICTH KIHIIEBOI MOIT —
«HEMa€E OXOJIOKEHHS PI3Ish» JJI PI3HUX BapiaHTIB nepediry aBapii.

IMOBIpHICT, BUHMKHEHHS aBapii 3a MepiMM BapiaHTOM (HeOe3nedHa CH-
Tyallis BUKJIMKaHa BIJIMOBOIO KJIariaHa) JOPIBHIOE IMOBIPHOCTI MOIIi O:

P, =P(5)=1- 0,95 = 0,05,

TOMY IIO CyMapHa IMOBIPHICTh IBOX CTaHIB KjanaHa (HOpMalibHE (DyHK-
[[IOHYBaHHS 1 BIIMOBA) JOPIBHIOE 1.
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IMOBipHICTP BUHUKHEHHS aBapii 3a ApPyrUM BapiaHTOM (HeOe3leyHa CUTY-
aIfis BUKJIMKaHA BIACYTHICTIO TOTOKYy MOP) nmopiBHIOE 10OYyTKY WMOBIpHOCTEMH
momii 1,21 3:

P,=P(1) - P(2) - P(3)=0,95 - 0,98 - 0,2 = 0,186.

IMOBIpHICTH TPETHOTO BapiaHTy aBapii, MOB'I3aHOIO 3 BIAMOBOIO Hacoca,
JOPIBHIOE TOOYTKY MMOBiIpHOCTEH moaii 11 4:

P; =0,95-(1-0,98)=0,019.
Hemae

oxoJaona-
KCHHAA

HynboBa Butpara
MOP

]
HynwoBuii Tuck

MOP Ha kimanau

Kiaman
«HOpMa»

Hacoc
«HOpMa»

Pucynox 3.2 — Jlepeso 6i0m06 051 cucmemu 0X01004CeHHS Pi3ys
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OTtpumaHni gaHi1 JO3BOJISIIOTh BU3HAYUTH NUISIXU YIOCKOHAJICHHS TAHOI CH-
CTEMH:

— HeoOX1IHO 3a0e3MeYuTH TMOCTIMHY HAasBHICTh IMOTOKY MaCTHUJIBHO-
OXOJIOJKYBAIIbHOT PiTUHM;

— HEOOXiTHO BBECTH CXEMY EJEMEHTH, IO 3a0e3MeuyroTh aBTOMAaTUYHE
NPUNUHEHHS POOOTH 1HCTPYMEHTA NpH BiACYTHOCTI MOTOKY MOP (iMOBipHICTB
aBapii Oyjie BU3HAYATUCS IMOBIPHICTIO BIIMOBJICHHSI HAacoca).

3.4 Kpurepii ouniHku JislJIbHOCTI onepaTopa

OaHUM 3 OCHOBHHUX MOHSTH, II0 XapaKTepU3YIOTh KEPYBaHHS B CUCTEMI
«monuHa—-MaiuHay (CJIM), € Uk perytoBaHHs, M SKUM PO3YMIEThCS MPO-
MIDXKOK 4acy BiJil MOMEHTY 3MIHHM CTaHy KEpPOBAHOTO 00'€KTa JJ0 MOMEHTY TMOBEpP-
HEHHS HOro B HOBUM (HEOOX1IHUI) CTaH.

Jlroquna, sk manka CJIM, xapakTepu3yeThCsl MIBUAKOJIEI0, HATIWHICTIO,
TOYHICTIO pOOOTH, HAIIPYKEHICTIO CBOET JiSTTHHOCTI.

[Toka3zHMK MIBUIKOIT — 1€ Yac po3B’si3aHHs 3aj7adi, TOOTO Yac Biji MOMe-
HTY pearyBaHHs OIepaTopa Ha CUTHAJI, IO HAJINIIOB, 10 MOMEHTY 3aKiHUCHHS
KEepyIOUYuX BIUIMBIB.

HaniiiHicTh AiSIBHOCTI ONepaTropa XapaKTepU3yeTbCs 3BUYANHO HMOBIp-
HICTIO MPABUIILHOTO PIIICHHS.

BaxnuBa xapakTepucTHKa JIsUIbHOCTI omeparopa — TOYHICTh HOro poodo-
Td. HamiiiHiCTh 1 TOYHICTH SBJSIIOTH COOOIO PI3HI XapaKTEPUCTUKH, IO OIIHIO-
I0Th P13HI CTOPOHU JiSTILHOCTI oneparopa. [1ix TounHicTiO pobOTH omepaTopa Ba-
PTO PO3YMITH CTYMiHb BIIXWICHHS JESIKOTO TapameTpa, SKUN BUMIPIOETHCH,
YCTAHOBJIIOETHCSI UM PETYJIIOETHCS ONEPATOPOM, BiJl CBOIO JIMCHOTO, 331aHOTO
YU HOMIHAJBHOTO 3Ha4YeHHsS. KiJIbKICHO TOYHICTh pOOOTH OIlepaTopa OIIHIOETh-
Csl BEJIMYMHOIO MOXHOKH, 3 KOO ONEPaTOp BUMIPIOE, BCTAHOBIIIOE YU PETYIIIOE
nanuit mapametp. [IoHATTS MOXHOKHU 1 MOMUJIKA HE TOTOXHI MK coboro. Jlotu,
JIOKM MTOXHOKa HE BUXOJUTH 3a MPUITYCTHMI MEXK1, BOHA HE € IOMUJIKOIO B pPO0O-
Tl OlepaTopa, 1 TUIbKK B MPOTUIICKHOMY BHUIIAJKY i1 BAPTO BBAXKATH MOMUIIKOIO
1 BpaXxOBYBAaTHU IPH OLIHII HAJAIHHOCTI.

VY pob6oTi onepaTopa BapTO PO3PI3HATH MOCTIMHY 1 MEPEeMiHHY MOXHOKH.
bopoTeba 3 mocTiMHUMU TOXHMOKaMH HE BHUKJIWKAE OCOOJUBHUX TPYAHOIIIB.
[i BB MOkHA HelfTpasizyBaTH BiJNOBiTHUM KaniOpyBaHHAM, 3aCTOCYBAHHSIM
METO/I1B KOMIIEHCAIlll, YCYHEHHSAM MPUYKH, 1110 BUKJIMKAIOTh NOXUOKY. bopoTrba
3 MEPEMIHHUMH TIOXHOKaMH SIBJISIE COOO0T0 CKIIaaHINTy 3a1aqy. OCHOBHUM CIIOCO-
OOM TYT € MABUIIICHHS CTa0lILHOCTI JAISTILHOCTI OTiepaTopa i poOOTH MaIllvH.

CrnenndigyHOI0 XapaKTepPUCTUKOIO OMeparopa, M0 HE Ma€  aHaJOriB
JUTSI MAIIMHHUX JIAHOK, € HAMPYKEHICTh HOTO MISNTBHOCTI, sIKa MOXKe OyTH JBOX
BU/IIB — €MOIIiiTHa i omnepaliiiHa.

[TpuunHOIO omepamiitHOl HaNpy>KEHOCTI € 1H(pOopMaIliiiHe mepeBaHTaXKeH-
Hsl, TOMY CTYITiHb 11€] HAIIPY>KEHOCT1 JOLUUIBHO OIIHIOBATH 3arajbHOI0 1MOBIp-
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HICTIO BUHUKHEHHS MEPEBAaHTAXKEHHS, & TAKOXK MMOBIPHOCTAMHU MEPEBAHTAKEH-
HS 32 paXyHOK KOYKHOTO 3 (paKTOpiB OKpeMo.

Yac po3B’si3aHHS 33/1a4l ONEpaTopoM MPsIMO MPOMOPLIHHUN KITBKOCTI
nepeaanoi iHdopMallii BU3HAYa€eThCS 3a HOPMYJIOHO:

t,=a+b-H,

ne H — kinmpkicThb 1HpOpMariii, 10 nepepooIseThes;

a, b — nesxi koHcranTh (a = 0,2 ¢ — NPUXOBAHHWK Yac peakilii, TOOTO
gac BiJ MOMCHTY TIOSBM CHTHAJly JI0 peakIii Ha HBOrOo OIeparopa,
b =0,25...0,50 c/on. — Benu4MHA, 110 € 3BOPOTHOIO JI0 MIBUJKOCTI IepepoOKu
1H(opMarii onepaTopom).

[Ipy HasSBHOCTI Yepru CUTHAIIB OIEepaTop HE Biapa3y MPUCTYIAE A0 00-
pOOKM CUTHaTY, Ha YCKaHHS CHUTHAJIOM OOCIyrOBYBaHHS BUTPAYAETHCS SKUHCH
gac — lyex, @ MIBUIKOIIS OMEpaTOpa XapaKTEPU3YETHCS BETUUNHOIO:

tiH = ton + t'—lEK !

ne t;; — yac nepeOyBaHHs iHQopMaIlli Ha 00CIIyTOBYBaHHi,

t,n — 9ac oOcayroByBaHHs (0OPOOKH) CUTHATY OTIEPATOPOM;

tyex — UAC UEKAHHS [10YATKY OOCIyTOBYBaHHS.

HeoOxigHa mBUIKOIIS OonepaTopa BH3HAYAETHCS TPUBATICTIO LHUKIY pe-
rymoBaHHs Ty, 0 3BUYaiiHO OyBae 3a/1aHa.

[Ipu 3amaniil TpUBAJIOCTI LMKIY peryitoBaHHsA T, 1 BIIOMUX BEJIMYMHAX
3aTPUMKH CUTHAJIIB Y BCIX JJAHKAX MallMHU tj (BOHU B1IOMI 3 TACIOPTHUX JTAHHUX
TEXHIYHUX TPUCTPOIB) BIJ OlepaTopa MOTPIOHA IIBUAKOMAIS BU3HAYAETHCSA
3a OpMYJIOIO:

t, <T,—(t,+t, +...+t;),

II€ 1 — KUIBKICTh MAIIMHHUX JIAHOK.
Haniiinicte oneparopa BU3HAYa€eTHCs 32 (HOPMYIIOH0:

JIe M — KUTbKICTh PABWJIBHO PO3B'A3aHUX 3a/1a4;

N — 3araibHa KiJIbKICTh PO3B'SI3yBaHUX 3a71a4.

HeoOxigna HaailHICTh OnepaTopa BUSHAYAETHCS HAAIMHICTIO MPOBEACHHS
UKJTy PEryJtoBaHHs 3a (HOpMyJIO0LO:

Py =Poy - P1(Ty) - Po(Ty) ... Pi(Ty),
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ne P, — HagiiiHICTh MPOBEACHHS IUKITY PETYIIOBAHHS;

Py(T,) — HaxiitHicTh pOOOTH I-JTAHITFOTA MAITUHK IPOTATOM 4acy T,

[Tpu 3amanomy P, 1 Bimomux P; (ixHi 3HaUYeHHS OYBarOTh BiJIOMi B pe3yJb-
TaTi pO3paxyHKIB, METOAM ITUX PO3PaXyHKIB 100pe po3poOIieH] B Teopii HaIM-
HOCT1) HeoOX1/THa HaIIMHICTh OIepaTopa BU3ZHAYAETHCS 32 (POPMYJIOIO:

0 > P, | (3.5)
Pl(TH) * PZ(TH) Caaas’ Pl (Tu)
BGJII/I‘II/IHa HOXI/I6KI/I, 3 JIKOIO onepaTop BI/IMipIO€, BCTAHOBJIFOE€ YU peryn}oe
JaHUN MMapaMeTp BU3HAYAETHCS 32 (OPMYJIIOIO:

X=yl—l - yom

ne Y, — niiicHe Y HOMIHAJIbHE 3HAUEHHS MapaMeTpa;

VYou — PaKkTUYHO BUMIpIOBAHE YHM PETYJIOBAHE OINEPATOPOM 3HAUCHHS
IILOTO TTapaMeTpa.

[Tpu BimoMmil mOXUOI HUKITY PETYJIIOBaHHS, 10 3BUYAHO BU3HAYAETHCS
TexHiyHUMH yMoBamu CJIM, 1 BimoMux moxuOKax MAIIMHHUX JIAHOK IPHITYC-
THUMa MOCTiiTHA MOXMOKa OrepaTopa BU3HAYAETHCS 32 (DOPMYIIOLO:

Xonnoe < Xomoe = (X + Xing oo+ X1 ),

OI1.Imoc I.IoC

Jie Xmi — OCTIMHA MOXUOKa 1-JIJAaHKW MAIlIuHU;
Ximoc — TOXMOKA UKITY PETyIOBAHHS.
3MiHHA NOXMOKA LMKITY PEryJIIOBaHHS BU3HAYAETHCS 32 (OPMYIIOI0:

2 2 2 2 3.6
Xuonep._\/Xmmep+Xn1+Xn2+...+Xni, (3.6)

1€ Xonnep — 3MIHHA TIOXHOKA OIIEPATOPA;

Xni — 3MIHHA MOXHMOKA I-JTAaHKHA MAIlIUHH.

3a CTaTUCTUYHUMH JAHUMHU IMOBIPHICTh BUHUKHEHHS NEpEeBaHTAKCHHS
g KOXHOro (pakTopa OKpemMo ¢; BU3HAYarOThCs 3a GopMyiaMu:

n..
g=—si g=__,
N

ne N — 3araigpHa KUTBKICTh CIIOCTEPEKEHB;

N — KIJIBKICTh BUIAAKIB MIEPEBAHTAXXCHHS 3a PaxyHOK I-ro ¢akTopa;

Nyar — 3aTaJIbHA KUTBKICTh BUMAJKIB MEPEBAHTAKECHHS 32 PaXyHOK OY/Ib-
AKOTO (hakTopa.

Mpuxaag 5. Cucrtema kepyBaHHsS BUPOOHHYMM IPOLIECOM MICTUTH OIIe-
paropa 1 Tpu TeXHIUHI MPUCTPOI, 3'€IHAH] TOCIIIIOBHO.
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XapakTepUCTUKU TEXHIYHUX MPUCTPOIB TaKi:

— yac 3aTpuMku curHany: t; = 1,5¢;t,=2,0¢;t3=0,8 c;

— HaAiiHICTL poboTu: P; = 0,99; P, =0,97; P; = 1,0;

— 3MiHHa oxuoOka: X, =2; Xp=5; X3=7.

KinekicTs iH(OpMalii B Mexkax ogaHoro mukiy ckiamgae 20 ogunuib. Ce-
peaHiit yac yekaHHs iHdopmailii B uep3i Ha 00CITyroByBaHHS CKJIajaae 2 ¢. 3MiH-
Ha moxuOKka B poOOTi omepaTopa MopiBHIOE 3. BUMOru 10 cCUCTEMH KepyBaHHS:
qJac MUKy PETYJIIOBaHHS HE MOBWHEH MEPEBHINYBaTH 15 ¢, HaAIMHICTH HOTO
npoBejieHHs He MeHIna Hixk 0,95, a 3MiHHa moxuOka He Oiyibia Hixk 9.

Busnauuru:

1. Yu 3abe3neunTs omepaTop MpH 3aJaHUX yMOBaX HEOOXIIHY HIBUIKO-
aito CJIIM?

2. SIxi BUMOTH IOBUHHI OyTH MpeT' IBJICHI 10 HaIIHOCTI poOOTH oniepaTopa’?

3. Yu Oypie 3a0e3reueHa HeoOXiJHa OXUOKA MPOBEICHHS ITUKITY PEryIFOBaHHS?

Po3B'sizanns. BuzHauaemo mBHIKO/IIIO oriepaTopa 3a JaHUX YMOB:

t =tw+a+b-H=2+0,2+0,5-20=12,2c.

1

Po3paxyemo HE0OXiIHY MIBUIKO/IIIO oreparopa 3a popmyioro (3.4):

,<15-(1,5+2,0+0,8) =10, 7c.

tOl'l.T

Po3paxyHku mokasanu, 1m0 MBHIKOIIS oneparopa He 3a0e3NeyuTh MpH-
MyCTUMY TPUBAIICTh HUKIY peryntoBanHs. 1106 3a0e3neuntu 110 yMOBY, HEOO-
X1IHO 3aCTOCYBAaTW OUIBII MIBHIKOMIOUI TEXHIYHI TPUCTPOI (3MEHIIHTH 1)
YU TPOBECTU MEPEPO3NOiT GYHKIIN MK OMepaTopoM 1 TEXHIYHUMHU MPUCTPO-
amu (3MeHmuTH H).

Heo0xiaHa HailHICTh POOOTH OTiepaTopa po3paxoByeThes 3a hopmysioro (3.5):

S 0,95 099

“0,99-0,97-1,0

OTtxe, onepaTopa HEOOX1JHO HaBYATH 1 TPEHYBaTH Tak, 100 BiH poOuB
B CEPEIHBOMY HE OLIbINEe OFHIET MOMMIIKH MPHU MPOBEAEHHI CTa IHUKJIIB PETy-
moBaHHS. Bu3HauuMo pe3ynbTyouy 3MIHHY TOMHUJIKY CHCTEMH <(TFOJMHA—
MairHay 3a Gopmyioro (3.6):

X, oo =32 +22+52+7% —9.4.

1.mep.
Sk BUIHO, TOYHICTH MPOBEICHHS IUKIY PETYNIOBaHHS HE 3a70BOJBHIE

npe'sBIeHuM BUMoraM. JlJist TOCSTHEHHS! TOXUOKH, 1110 HE IEPEBUIIY€E MIPUITYC-
TUMY, HEOOX1/THO 3MEHIINTH OXUOKY, BHECEHY TPETHOIO MAIIMHHOIO JIAHKOIO.
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3.5 I'paHUYHO NPUNYCTUMI HOPMH JiVILHOCTI onepaTopa

[lin rpaHMYHO AOMYCTUMHMH HOPMaMH MISTIBHOCTI orepaTopa po3yMi-
I0TbCS MaKCHMMaJbHI 3HAUEHHS NIESAKHX MapaMeTpiB, NEPEBUILIEHHS SKUX MOXKE
MPUBECTH J10 HeOaXKaHWUX HACHIJKIB y poOoTi orneparopa. HaliOinbie 3HaUeHHS
JUTSL THKEHEPHOI MCUXOJIOT1] MaloTh TPAaHUYHO JOIMYCTUMI HOPMHU, IIO XapakKTe-
PU3YIOTH 3HaUC€HHS 1H(GOpPMAIIITHOrO HaBaHTAXEHHS OIepaTopa:

— KOe(]iIlI€EHT 3aBaHTAXKEHOCTI;

— TepioJT 3aHATOCTI (4ac O€33yIMUHHOI, 6€3 may3, poOoTH);

— KoeiIieHT yepru B 00poOiii iHpopMmarii;

— JIOBXKUHA Yepru Ha 00CITyrOBYBaHHS;

— JOMyCTUMUH yac nepedyBaHHA 1H(opMallii Ha 00CIyroByBaHHI (BU3HA-
Ya€THCA 0COOMBOCTSIMU MPOTIKAHHS BUPOOHUUYOTO MPOIIECY);

— IIBUJIKICTh HAJIXOJKEHHS 1H(QopMalrii.

JUig AisUIBHOCTI OomepaTopa peKOMEHAYIOThCS TakKi TPaHUYHO JOMYCTHMI
HOPMHU:

— KOe(IIE€HT 3aBaHTaXEHOCTI NOBUHHUM OyTH He BUIIKUM HiXk 0,75 (25 %
po00YOro yacy HaJlaeThCs ONEPATOPY AJIS BIATIOYMHKY);

— Tep10/1 3alHATOCTI HE IOBUHEH NepeBuIyBaTH 15...20 XBUIIMH;

— koe(imieHT yepru He moBuHEH OyTH OutbmmM Hixk 0,4,

— 3HA4Y€HHS JOBXHHHU YEPrd MOBUHHE OYTH TPOXU MEHIIMM Bl 00CATY
nam'ati JouHu (5...9 curHamiB) 1 He MOBUHHE MEPEBUIIYBATH 3 CUTHAIB;

— IIBUJIKICTh HAJIXOJKCHHS 1H(opMaIii He TOBUHHA MEPEBUIITYBAaTH TIPO-
MYCKHY 3JaTHICTh OllepaTopa, 0 Y CEpeIHbOMY TOPIBHIOE 2...4 pyXOBUX OJHU-
HUIIl Y CEKYH]LY;

— JOMYCTUMUIN Yac YeKkaHHs 1H(opMallli B uep3i BUZHAYAETHCS PI3HULICIO
MIDXK OMYCTUMHUM YacoM TiepeOyBaHHs 1H(hopMarlii Ha 00CIyroByBaHHi 1 JIOIycC-
TUMOIO TPUBATICTIO ITUKITY KEPYBaHHSI.

DakTUYHI XapaKTEePUCTUKU pOOOTH omeparopa He MOBHHHI MEpEeBUIIyBa-
TH BIJMOBIJHI TPAHUYHO JIOITYCTHUM1 HOPMHU.

KoedirmieHT 3aBaHTa)XEHOCTI OnepaTopa po3paxoByeThCs 3a POpMyIIoro:

G=1-m
T

1€ tps — 3arajJbHUAM Yac, IPOTATOM SKOIO OIEPATOp HE 3aHMAa€ThCA 00pO-
Okoro 1HhopMaIlii, o0 HATXOIUTh;

T — 3aranpHUM yac mepedyBaHHs orepaTopa Ha poOOUYOMY MICIII.

PosrnsHemMo mokasHWKW 1H()OPMAIIHHOTO HABAHTAKEHHS ISl CHUCTEM
3 yekaHHsAM. [[iAMbHICTH omepaTopa OpraHi3oBaHa TAKUM YWHOM, IO BHUMOTH
HE MOXYTh 3aJMILUTH CUCTEMY HE OOCIyrOBaHOIO. IMOBIPHICTH TOTO, LIO OIE-
paTop He 3aifHATHUN 00CITyroByBaHHSM iH(GOpMAaIlii, MO HamIAIUIa (TOOTO Kijhb-
KICTh BHMOT, III0 3HAXOSAThCSI HA 0OCIIYyTrOBYBaHHI, JIOPIBHIOE HYIIO), PO3paxo-
BY€ETHCA 32 (HOpMyIIoro:
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ne I, — IHTeHCUBHICTh BX1JHOTO MIOTOKY;

Io6c — IHTEHCHBHICTH 00CITyTOBYBaHHS,

b — nmpuBeeHa MIIBHICTh BX1IHOTO IMOTOKY.

KoedimieHT 3aBaHTaKEHOCTI JJ1s1 TAKUX CHCTEM PO3PaXOBYETHCS 3 (POPMYITOFO:

G=1-P, :1—(1—b):1|£.

00c

MatematudHe YeKaHHs Mepioay 3alMHATOCTI PO3PAXOBYETHCS 3a (POPMYJIOFO:

Koeditient yepru siBnsie co0010 IMOBIPHICThH TOTO, IO HA 0OPOOII OJHO-
YacHO 3HAXOJUTHCSA OUIbIIE OJHOrO TMOBIIOMJICHHS (€ yepra IOBiIOMJICHb)
1 3HaXOIUTHCS 32 HOPMYIIOI0:

R =b?.

CepenHe 3HaYeHHS JOBXKUHU 4epru moBigomiieHb K 1 cepeaHe 3HaueHHs
4acy YEeKaHHS tu, BUBHAYAETHCS 32 3araJIbHUMHU TIPaBUJIAMH TTepeOyBaHHs MaTe-
MaTHUYHOT'O YEKAHHS JIUCKPETHO1 BUMTAIKOBO1 BEJIMUYMHHU 32 (hOpMYJIaMHU:

K:L’ tqelc: b '
1-b I

JlomyctrMuii yac yekaHHs iHpopmaIlii B uep3i po3paxoByeMO 3a (GOPMYIIOLO:

t‘lel(.)IOl'[ = tiH.)lOl'l - tom

ne t,; — yac 00poOku iHpOpMallii OrlepaTopoMm;
tin.1on — IOTIYCTUMMIA Yac nepeOyBaHHs iH(opMaIlii Ha 00CTyroByBaHH.

Ipukaaa 6. BuzHauutu KiIbKiCTh 00'€KTIB, IKUMH MOXE KEPYBaTH OTIe-
paTop 3a YMOBH, IO TPU IIbOMY OYyIyTh 3a0€3MeueHi HOpMaabHI YMOBH IS JTis-
JHHOCTI omepaTopa. BuximHi gaHi — aBTOMaTW30BaHA CUCTEMA, Yy SIKIM 3amada
oriepaTopa — mpuiioM, oOpoOKa 1 rmojassiia rnepeaada noBigomiaeHs. {iTbHICTE
MOTOKY IMOBIJIOMJICHB BiJl OAHOTO 00'€kTa — 5 TOBIIOMJIEHD Y TouHy. Ha 06po-
OKy OJTHOTO TIOBIJIOMJICHHSI OTIepaTop BUTpayae B cepeHboMy 1,5 xBunuHu. IH-

26



dopmarrisi BTpadae BMICT («cTapie») depe3 5,5 XBWIMH TICHS HAIXOKCHHS
11 10 omeparopa.

Po3p’sizanns. [y po3B’si3aHHS 3a7adi HEOOXIAHO 3a7aTH psii 3HAYCHBb
IHTEHCHUBHOCTI BX1JJHOTO MOTOKY 1H(OpMaIlli, 10 3aJIeKUTh BiJ KUIBKOCTI KepO-
BaHMX 00'€KTiB, 1 BUOpATH 3 HUX TOH, IPHU SKOMY I'PAaHUYHO JOIMYCTHMI1 HOPMH
BUKOHYIOTbHCS.

3agamMo 1HTE€HCUBHICTD BX1HOTO MIOTOKY, 110 JIOP1BHIOE
30 mOBiTOMIIEHHSIM Y TOJIMHY, IO BIAMOBiIa€ 0OCIyrOBYBaHHIO I1'ITH O0'€KTIB.
3HalIeMO IHTEHCUBHICTh OOCIyTOBYBaHHS:

1 1

| = = = 40 noB1IOMJICHb Y TOJIUHY.

“ t, 1,5/60

on

[IpuBeneHa MIUIBHICTH BX1IHOTO IMOTOKY PO3PaXxoOBY€ETHCS 3a (HOPMYIIOIO:

b_L“=§9=Q75

- Ioﬁc 40

KoedimieHT 3aBaHTaKEHOCTI SBJIsIE COOOI0 IMOBIPHICTH TOTO, 11O OTEpa-
TOP 3alHATHI1 00pOOKOIO 1HGOPMAITIT 1 PO3PAXOBYETHCS 3a GOPMYJIIOIO:

G=1-P,=b=0,75.

AHami3 OTpUMaHOTO 3HAYEHHSI MOKa3ye, M0 3HAYeHHsS KoedillieHTa 3aBa-
HTa)XEHOCT1 3HAXOJUTHCS HA TPAHUYHOMY PiBHI.
BuzHaunmo MaTeMaTUyHE YEKaHHS NIEPIOAY 3ailHATOCTI:

= T —T  (40-30)/60

00c BX

=6 XB.

Benuuuna nepioay 3aiHATOCTI 33I0BOJIbHSIE HOPMAJTLHUM YMOBaM JIisLTb-
HOCTI oriepaTopa.

OO6uncIMMO 3HAa4YeHHS KOe(ILIEHTa Yepru 1 JAOBXKHUHM YEPrd MOBIAOM-
JICHb:

b 0,75
=p%= 2 - K= - ’ -
R =b*=0,75°= 0,56, 1-b 1-0,75

AHaJli3 OTpUMaHUX 3HAY€Hb MOKA3ye€, 10 KOCOIMIEHT YEPTU MEPEBUIILYE
IpaHUYHE 3HAYCHHS, a JOBXKUHA YEePTU 3HAXOAUTHCS HA MEXKI.

BuznaunMo 3HaueHHS CepeHBOTO Yacy YeKaHHS 1 IOMyCTUMOTO Yacy ve-
KaHHS:
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t = = 0,75 =4,5 xB;
o —1 (40-30)/60

00c BX

t‘IEK-HOH = tiﬂ.non -ton = 5,5 - 1,5 =4 xB.

AHaJI3 OTpUMaHUX BEJIMYMH TTOKA3ye, 110 Yac YeKaHHs 1HpopmaIlii B yep-
31 HE BIJIMOBI/Ia€ MPUITYCTUMOMY 3HAUEHHIO.

OTxe, Mpy 3aJaHUX YMOBaX He OyyTh 3a0e3MeueHl HOpMaJlbHI YMOBH Jii-
sutbHOCT1 omepatopa. [llo6 3abGe3neynT HOpMaabHI YMOBH, HEOOXIJHO 3MEH-
IINTH KUIBKICTh KEPOBaHUX 00'€KTIB.

[lepeBiprMO BHUKOHAHHS TPAHUYHO JOMYCTUMHUX HOPM MPU IIIIBHOCTI
BXITHOTO TIOTOKY 25 TOBIJOMJICHb y TOJMHY, IO BIJIMOBIJa€ KEPYBAHHIO
m’sitbMa 00'ektamu. [lpw mux BHXITHUX MaHUX OOYUCICHHS HOPM MiSTIBHOCTI
oriepaTopa J1a€ Taki pe3ynbTaTu:

b= E =0,62; G=0,62; R=0,62-0,62=0,39;

40
T.an=4xB; K=163; t.=248xB.

AHaJli3 OTpUMaHUX 3HAYEHb MOKAa3ye, 10 MpU 0OCIYroByBaHHI OMEpaTo-
pOM I1’ATH 00'€KTIB 3a0€3MeUyI0ThCSI HOPMabHI YMOBH JIISUIBHOCTI.

3.6 3aaauyi aas camocTiiiHOrO pilIeHHs

1. OniHuTH HETaTUBHUHN BIUIMB BUKHIIB IIKIJJTMBUX PEUYOBHUH TEILIOCICK-
TPOCTaHIIi HA HABKOJIUIITHE CEPEIOBHINE, SKIO MPU3EMHI KOHIICHTpAIlli MY,
OKCHUJIIB Cipi 1 @30Ty, OOYMOBJICHI TaHUM JKEPEIOM 3a0pyHEHHS, BiMOBIIHO
nopiBHio0Th 0,05 Mr/m>; 0,37 Mr/v® i 0,045 Mr/m°. V BUIMagKy 3HAYHOTO 3a6py-
JTHEHHS TOBITPSI 3aNPOIOHYBAaTH METOAM 3HWKEHHS HeraTuBHOTO BIUMBY TEC
Ha HABKOJIUIITHE CEPEIOBHIIIE.

2. OOYHCHiTh PU3WMK TpPaBMyBaHHS Ha MANPUEMCTBI (Y PO3paxyHKY
3a piK), SKIIO 3arajbHa KUIBKICTh Mpalodux ckiagae 198 4onosik,
a 3a OCTaHH1 7,5 pOKH TpaBMH ojepxanu 7 4yoyoBik. [TopiBHSITE piBEHb PU3HKY
Ha MANPUEMCTBI 3 HOPMOBAHUM (MPUHHATHUM Ha ChOTOJH1) y CBITOBIM TpaK-
THII].

3. OiHATHU CTYMIHb PU3UKY MIKIIJIMBOTO BIUIMBY 32 KOXXHUM 3 BUJIIB HE-
Oe3MeK Ta MOPIBHATH HOTO 3 MPUITYCTUMHUM PU3HKOM. Y MOBHU JKUTTETISITLHOCTI:
JIOJTMHA METIIKa€e y MICTi 3 KibKicTio HaceneHHs: 500 000 gonoBik. 3a cTraTucTu-
YHUMU JaHUMHU:

— KOXEH PiK y MicTi TrHe uepes 3nmounau 100 ocib;

— 3a 5 pokiB 3apeectpoBaHo 400 BuMaIKiB 3aXBOPIOBaHb BHACIIJOK 3a-
OpyAHEHHS AOBKIJUISL.

4. Cucrema CKIIQJA€eThCs 3 MOCTIAOBHO 3'€JHAHUX Hacoca 1 kianaHa. Imo-
BIpHICTh 0€3B1AMOBHOI poOoTH Hacoca 1 kianana — 0,98 1 0,95. Pospaxysartu

28



IMOBIPHICTb BIIMOBU CHCTEMU «HEMA€ MOTOKY BOJM» — 3@ PI3HUMHU BapiaHTaMH.
SIka 3 mOCTiAOBHOCTEN HEOE3MEeUHUX CUTYyaIlill HalO1IbI IMOBIpHA?

5. Cuctema CKJIaIa€ThCsl 3 IBOX €NEKTPUYHUX HArpiBadyib, 10 MOXKYTh Bi-
JIMOBUTH TPU 3aMUKaHHI Ha 3emitto. KoxkeH HarpiBay Mae BUMUKay, 110 MIIK-
J04Yae Moro A0 JpKepena mocTadaHHs. SKio Oyab-sKvil HarpiBad BiIMOBIISIE
IpY BBIMKHEHOMY BHUMHKayl, TO KOPOTKE 3aMUKAHHSI, 1[0 BUHUKAE B pE3yJIbTaTl
[bOTO, BUKIIUKAE, Y CBOIO YEpry, KOPOTKE 3aMUKaHHS JpKeperia MoCTayaHHs
1 MOBHUH BHUIX1J CUCTEMHM 3 JIajay. SIKIO OAMH 13 BUMHUKAYiB BIAMOBJISE B PO3i-
MKHYTOMY CTaH1 YU MOMHUJIKOBO BHUMHKA€ETHCS 10 BUHUKHEHHS BIJIMOBH Harpi-
Baya, TO CHCTEMa IPaIfioe Ha TIOJIOBUHY MOTY>KHOCTI.

[TobynyBaTu aepeBo BiamoB. Hempuiyctumi mozii — BiIMOBa BUMHUKAUiB
1 JKepesia MOCTa4aHHS.

6. Cxema moOyToBOTro HarpiBada Boju. ['a30Buii KJ1altaH BMUKA€ETHCS TIPH-
JazoM, IO, y CBOIO Yepry, KepyeTbcs 3a JOMOMOTOI0 JaTuhKa TeMIlepaTypH
1 TOPIBHIOIOUOTO TPHUCTPOI0. ['a30BUil Ki1alaH Kepye MAIBHUKOM Yy JIBOX PEKH-
Max — I[IJIKOM YBIMKHEHHH 1 LIJIKOM BUMKHEHUW. 3BOPOTHUMN KJlamaH Ha BXiJ-
HOMY TPYOONPOBO/1 BOJU MEPEIIKOKAE 3BOPOTHOMY TOTOKY TIPH MEPEBUIICH-
HI THUCKY B CHCTEMI Tapsdoi BOJIM, a 3al001KHUN KIIalmaH BIIKPUBAETHCS, SIKIIO
tuck nepesuirye 70 [1a. PerymoBanHst TemMnepatypu 3/11HCHIOETHCS 3a JIOTIOMO-
ro0 Mpujaay, 1o BIJKPUBAE 1 3aKpUBA€E ra30BUN KJIANaH NPHU BUXOJ1 TeMIiepa-
TypH 3a BcTaHOBJICHI Mexi (60...82°).

[TobynyBaTu nepeso BinMoB. KiHlleBa HebOakaHa MOJisl — PO3PUB BOJISTHO-
ro Oaka.

7. CucteMa KepyBaHHSI CKIAJAETHCS 3 TEXHIYHOT YACTHHH, KaHAJTy 3B'SI3KY
i onepatopa. [HepiiiiHICTh TEXHIYHOI YaCTHUHM CKJIaJae B cepenHboMy 2,15 c.
Mo>kJIMB1 TOPYIIEHHS MPOLECY TPHOX BUAIB, KUTBKICTh 1H(QOpMAIIi A1 KOKHO-
ro 3 BUIIB MOPYIIEHb BIAMOBIAHO nopiBHIOE 27, 42 1 57 on. IIpoananizyBaru,
9y 3MOXKE OIepaTop BYACHO JIKBIYBAaTH TMOPYIICHHS, 110 BUHUKIM, SKIIO
3a yMOBaMH pOOOTH BHUPOOHHUIITBA BOHHU MOBHHHI OyTH JKBigoBaHi 3a 15, 24,5
132 ¢ 1714 KOXKHOTO 3 BU/IIB MOPYIIIEHb BiIMOBIIHO.

8. Cucrema kepyBaHHSI BUPOOHHYHUM TPOIECOM CKIIAJIA€THCS 3 TPHOX TEX-
HIYHUX TPUCTPOIB, 3'€AHAHUX TMOCTIIOBHO, KaHaly 3B'A3Ky U ormeparopa.
3a TeXHIYHUMH YMOBaMU mependadeHo, oo HaAiiHICTh TPOBEACHHS ITUKITY pe-
ryJIfoBaHHs OyJia He MeHIow HiXK 0,96. IMoBipHOCTI 6€3BIAMOBHOI pOOOTH TIPO-
TsaroM oxHoro 1wkiay Ttaki: Py(T,) = 0,999; P,(T,) = 0,992; P5(T,) = 0,998;
Pis(Ty) = 0,994. Slka noBuHHA OyTH WMOBIPHICTh OE3MIOMUIKOBOTO MPOBEACHHS
LUKy PETYIIOBaHHA OIEpaTopom?

9. TloTik curHamiB, 10 HAAXOAATH 1O OIEparopa, € HAUIPOCTIIINM
13 mUIbHICTIO 12 curHamiB y roauny. CepeiHe 3HaUY€HHS Yyacy 0OCIyrOBYBaHHS
OJIHOTO CUTHaly 2,8 XBUJIMHHU. 32 yYMOB NPOTIKaHHS MPOIECY BCTaHOBIIEHO,
o iH(opMallisi BUSBISETHCS 3aCTaplIoo, SKIO i1 00poOKa MOYHETHCS uepe3
6 XBWJIMH 1 O1IBIIE MICIISI HAIXOKCHHS. 3HAWTH HMOBIPHICTH TOTO, IO CUTHAI,
KU HaIIAIIOB, HE Oy/1e BYACHO OOpOOICHUH.

10. [IinbHICTh MMOTOKY CHTHAJIB, IO HAIXOIATH A0 OMEpaTOpa, CKJIaaae
8 curnaniB y ronuay. CUrHaJIM HE WAYTh 3 MyJbTa KEPYBaHHS, TOKA HE OyIyTh
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o0pobnieni omeparopom. OmepaTop BCTUTAaE OOpPOOISATH B CEPEAHHOMY
14 curnaniB y roauny. SIKIio onepaTtop He BCTUTA€ 3aKiHUUTH OOPOOKY CUTHATY
npoTsaroM 10 XBUJIMH TiCHs HOTO HAAXOMKEHHS Ha MyJIbT KEpyBaHHS, TO TaKUH
CUTHAJ BTpayae IIHHICTh IS oJiepKyBaya iHdopmMarlii. Yu OyayTh HOpMaIbHU-
MU YMOBHU pOOOTH Ha JaHOMY POOOYOMY MICII 3 MOTJISAY BUKOHAHHS TPAHUYHO
IPUITYCTUMUX HOPM JIisLTBHOCTI?

11. TToTik CUTHAITIB, 110 HAJXOAATh HA IMYJIbT KEPYBaHHS, € HAUTIPOCTIIIINM
3 mapaMmeTpoM 25 curHaiiB y roauHy. Yac Ha 0OpoOKy cUrHaITy CKJIaja€ B cepe-
HeoMmy 1,8 xpunmau. CUTHAI HE #Ie 3 MynbTa KEpYBaHHS JOTH, JOKH He Oyae 00-
pobnenuit onepatopom. OgHaK Bij omiepatopa NoTpiOHO, OO BiH 3aKiHYMB 00PO-
OKy cUrHaTy He Mi3HilIe HDXK Yepe3 4 XBUJIMHHU MicIis HOTO HaaXOKEeHHA. Y pe-
3yJbTaTi aHaANi3y poOOTH orepaTopa BiIOMO, 110 B HOPMAJILHUX YMOBaX BiH JIOMY-
ckae B cepenabomy 1 mommiiky Ha 100 06poOieHNX CUTHATIB, TPU MEPENOBHEHH]
naM'sTi sl KUTbKICTh 30UTBITY€EThCS 110 3, a TIpH AedinuTi yacy — 10 4. 3HaiTi Ma-
TEMATUYHE YEKaHHS KUIBKOCTI MOMUJIOK 32 IIECTUTOUHHY POOOUy 3MIHY.

4 IIMTAHHSA JJIA IIIAI'OTOBKU 10
KOHTPOJIBHUX POBIT TA 3AJIIKY

4.1 IIuTaHHA IS MiATOTOBKH 10 KOHTPOJAbHHUX podiT Ne 1 Ta Ne 2 nust
CTYACHTIB IeHHOI ()OpPMH HABYAHHS

Ilumannus ona niocomosku 0o koHmpoavHoi pobomu Ne 1

1 AxTyanbHicTh IPOOJIEM Oe3NeKr KUTTEAISUTbHOCTI [1, ¢. 15; 2, ¢. 10-12;
3,c.3-5].

2 AkcioMa mpo moTeHIianbHy Heobesmneky [1, ¢. 32; 2, ¢. 9; 3, c. 6].

3 Ipenmer BXK]I, iioro merta. Teopis, meTomooris 1 3acoou BXKJI [1, c.
7-14; 3, c. 5-7].

4 CepenoBuille I1CHYBaHHS JIOAWMHM, BUAU. biocdepa, xapakrepuctuka,
ydaeHHs mpo oiocdepy [2, c. 12—-13; 3, ¢. 7-10].

5 [pupo/Hi 1 aHTPONOTeHI YMHHUKH CEPEOBUINA TpokuBaHHs [1, ¢. 15;
2, c. 14-16; 3, c. 10-13].

6 Bsaemonis droauHM 3 cepepoBuieM npoxuBaHHs [1, ¢. 15-17; 2, c.
12-14; 3, c. 9-10].

7 Enepreruune 3a0pyaHenns 6iocdepu [2, ¢. 16-19; 3, ¢. 13-17].

8 Hebesmeka, kiacudikaiis Heoesneku. Homenkiatypa nedesneku [1, c.
36-37; 2, c. 26-28; 3, c. 25-27].

9 INpuuunwm i Hacmigku HeOesmeku. KinbKicHa omiHka HebOesmeku [2, c.
28-29; 3, c. 27-28].

10 Puszuk. Knacudikauis pusuky. OriHka cTyneHio pusuky. KoHuemniis
NpUHHATHOTO pU3uKy [1, c. 34; 2, ¢. 28-31; 3, c. 27-28].
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11 Cucrtemumnii anami3 6e3neku. [[pUuHIUIT CUCTEMHOCTI; METOIOJIOTSI CHU-
CTEMHOTO aHaJli3y, WOro MeTa, MOCIIIOBHICTh BUBUEHHs HeOe3meku [1, c. 37—
40; 2, c. 31-32; 3, c. 29-39].

12 3aci6 anamizy pU3UKy CHCTEMH 3a JIOTIOMOTOIO JepeBa BiqmoB [1, c.
37-45; 2, c. 33-37; 3, c. 32-39].

Ilumanns onsa niocomosxku 00 KORMpoaLHOI pobomu Ne 2

1 JIroquHa SIK €IEMEHT CHCTEMU <JIIOJIMHA—CEPEIOBUIIE ICHYBaHHI» [2,
c. 19-24; 3, c. 40-42].

2 Icuxosoris 0e3mneku aisibHOCTI [2, ¢. 58-65].

3 IlcuxiyHi mporecH, BIacTUBOCTI 1 cTaHu. [IcHXonoriyHi NpUYUHU yTBO-
peHHS HeOe3NmeyHnx cutyarii [1, c. 21-22; 2, c. 4245, 59-61; 3, c. 42-44].

4 Tlcuxouoriudi Ta nmcuxo(i3uyHi XapakKTepUCTUKU Jroauau [1, ¢. 21; 2,
c.40-41; 3, c. 42-45].

5 XapakTepucTuka aHalli3aTOpIB, aHTPOIIOMETPUYHI XapaKTEPUCTHKU,
ncuxiuni GyHKIl i nporecu [1, ¢. 18-19; 2, ¢. 41-42; 3, c. 42-45].

6 Ipane3gaTHICTh JIOAMHHM 1+ AMHaMIiKa, (a3u mpane3gataocTi [1, c. 19—
20; 2, c. 45-48; 3, c. 48-51].

7 Ctpec i aganTaris [2, ¢. 48-50; 3, ¢. 51-54].

8 IlpuHummnu, 3acodu, MeToIu 3a0e3neUeHHs OC3MEeKH AiSIIbHOCTI JIFOIH-
uu [1, ¢. 57-58; 2, ¢. 64-66; 3, c. 72-75].

9 Epronomika, mpeaMeT, 3aBJaHHs, OCHOBHI BH3Ha4YeHHS [2, ¢. 66-67; 3,
c. 75-76].

10 BzaeM03B’s130K «mroauHa—-MarnHay. OyHKIil TIOIUHT B CHCTEMax
«II0IMHa—MammHay [2, ¢. 67-69; 3, ¢. 76—-79].

11 CyMmicHicTb JIIOJUHHU 1 BUpOOHHMUOrO cepenoBuiia [2, ¢. 69-70; 3, c.
79-81].

12 Hani¥HicTh JTFOAWHHU SK JIAHKHM CKJIAIHOI TEXHIYHOI cucTemu [2, ¢. 71—
72; 3, c. 81-82].

13 Kpurepii oIiHKK AisITBHOCTI omepaTopa. [ paHU4HO TOMYyCTUMI HOPMH
JisTbHOCTI onepatopa. OiiHKa HAIIMHOCTI CUCTEMH <«JIFOAUHA—MAIIIUHAY [2, C.
72-73].

14 BupoOHuue cepenoBuiie 1 Oe3neka MisUTbHOCTI JIOJUHM: IIKIIJIMBI
YUHHUKHA BUPOOHUYOTO CEPEAOBHINA i BAMOTH JI0 HABKOJIMIIIHBOTO CEPEIOBHUIIA
3 mo3uiii BXJI [2, c. 73-74; 3, ¢. 84-91].

15 TlurtanHsa Oe3nekH >KUTTEMISILHOCTI B 3aKOHOJABUYUX 1 HOPMATHBHO-
TEXHIYHHUX JOKyMeHTax [1, c. 72].

4.2 TlnTaHHs 1S MIATOTOBKY /10 3aJIiKy JJIs1 CTY/I€HTIB JIeHHOI Ta 3a-
04HOI ()OPMH HABYAHHA

1 Besneka >KUTTEAISUIBHOCTI: MPEAMET, MeTa 1 3aBJaHHS. AKTYalbHICTb
po0JIeM Oe3MeKH KHUTTEAISUTBHOCTI 2, ¢. 3-7; 3, ¢. 6-11].

2 Micrie iCHyBaHHsI JTIOJMHU, XapaKTepUCTHUKa, BUIU. B3aemomist mroauHu
3 MiciieM icHyBaHHs. biocdepa [2, ¢. 7-10; 3 ¢. 12-13].
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3 IlpuponHi 1 aHTPOMOTeHHI YMHHHUKH MicIs icHyBaHHS. HebGe3neuni
1 IIK1JTMB1 YMHHKUKY MicIsl icHyBaHH# [2, ¢. 10-13; 3, c. 14-15].

4 Enepretnune 3a0pyaHeHHs 6i0chepu: TEIIOBI BUKUAM, IIIyM, BiOpartis,
yIbTPa3ByK, iHppa3Byk [2, ¢. 13-15; 3, ¢. 16-18].

5 Enepreruune 3a0pyaHeHHst 6iocdepu: 10HI3aIis, eIeKTPOMAarHiTHI BH-
IPOMIHIOBAaHHS, €JIeKTpOMarHitHi mojs [2, ¢. 15-17; 3, c. 16-19].

6 K nonoxenns B 6iocepi: npuunnm 1 Hachaiaku. lnsgaxu Buxomy 3 1o-
J0KeHHs [2, ¢. 17-24; 3, ¢. 19-24].

7 BXX]I — nayka npo 0e3nexy. Hebesneka, kimacudikairist HeOe3mek. AKCi-
OMa Ipo MOTEHIIHY Hebe3meky [2, ¢. 25-27; 3, c. 26-28].

8 KinpkicHa ouinka Hebe3nek. Pusuk. Knacudikaris pucku. Ouinka pu-
3uky. Konrnenmist nmpuitHsaTHOro pusmKy [1, c. 34; 2, ¢. 28-31,; 3, c. 27-28].

9 JIroncekuit YMHHUK B TpobsieMi Oe3meku. OcHOBHI (OpMH AisUTBHOCTI
JOJIMHU. XapaKTePUCTUKH JIFOJAUHU: aHATI3aTOPU JIIOJMHHU, aHTPOTIOMETPUYHI
XapaKTEPUCTHKH, TICUXi4HI QYHKIT 1 mporecu [2, c. 40-48; 3, c. 39-44].

10 Tlpane3matHiCTh JIOAUHMU 1 JUHAMIKa: (a3 Mpane3laTHOCTI, CTpec
1 ajgamnTamis. 3aXoau IMiJATPUMKH ONTHMAJIBHOI IMpale3JaTHOCTI JIOJIUHM [2, C.
48-58; 3, c. 45-52].

11 Ilcuxonoris Oe€3IMeKH TISJIBHOCTI: IICHUXIYHI IMPOIECH, BIACTHUBOCTI
1 crann. BupoOHu4i rcuxivHi ctanu, kaacudikamis [2, ¢.58-65; 3, ¢.53-58].

12 TlcuxomnoriyHi MPUYMHU YTBOPEHHS HEOE3MEeUHUX CUTYyalliid 1 BUPOO-
HUYKX TpaBM. CTUMYITFOBaHHSI O€3MeKH isUTbHOCTI [2, ¢. 65-68; 3, c. 59-62].

13 Tlpodeciitamii BigOip: MeTa, 3aBIaHHs, CIIOCOOU poBeaeHHS [2, ¢. 70—
71; 3, ¢c. 63-67].

14 Epronomika, meTa, 3aBJaHHS. B3aeMO3B'S30K «UOJIOBIK—MAIIHHA).
CyMiCHICTh XapaKTePUCTUK JIFOAMHU 1 BUPOOHHUYOrO cepenosuina [2, c. 75-81;
3,c. 63-64].

15 Tlpunnunu, MeToau 1 3aco0u 3a0e3nedeHHsT 0e3MeKu TISNIBHOCTI JIHo-
IUHW. AKTHUBHHI 1 TaCUBHHUI 3axucT [2, ¢. 72-75; 3, c. 64-71].

16 IMutanHs Oe3meKu KUTTEIISIIBHOCTI B 3aKOHOJABUMX 1 HOPMATHUBHO -
TeXHIYHUX JOKyMEHTax. €JIMHa Jiep)KaBHA CUCTEMa ITOTEePE/KEHHS 1 JIIKBiTarii
HaJ3BHYaHKMX cuTyalii [2, c. 103; 3, c. 11-14].

5 TECTHU JJIA ITEPEBIPKH PIBHSA 3ACBOC€HHA MATEPIAJTY

3anuwims ko0 (0yK8Y) 8i0n08sidi, Wo 8uU 88aMcacme NPABUILHO
1 Pusuk, sIKUi SIBISETHCS KOMIIPOMICOM MIXK PiBHEM O€3IMEKH Ta MOKIIHU-
BICTIO OTO JTOCSITHEHHS:
A) 1THAUBITYyaIbHUN PUBHK;
b) comianpHMi pU3HK;
B) npunyctumuii pusuk.
2 BBejeHHS KITBKICHUX XapaKTePUCTHUK JUIsl OIIHKM CTYyNeHs HeOe3mek
HA3UBAETHCA:
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A) inentudikaris;
b) kBanTu®iKaris;
B) nnanyBaHHS.

3 Ilepenik Ha3B, TEPMiHIB, CHCTEMAaTU30BaHUX 32 BU3HAYCHOIO O3HAKOIO,
HA3UBAETHCS:

A) inenTudikaris;
b) kBanTudikaris;
B) HoMeHKaTypa.

4 TlpunycTuMuil piBeHb COIIAJIBHOTO PU3UKY y CBITJIOBIM MpaKTHIN CTa-
HOBUTB:

A) 10
B) 10°%;
B) 10°.

5 CriocoOu 3axucTy, sK1 MOB'A3aH1 3 BUSBJICHHSIM IPHUYUH 1 JHKepesa He-

CIPUSATIMBOTO (paKTOpa i BIUIMBOM Ha HbOTO, HA3UBAIOTh:
A) criocoOu aKTUBHOTO 3aXUCTY;
b) cnoco6u macuBHOTO 3aXUCTY.

6 CriocoOu 3axucTy, B AKUX JKEPEIO HECTIPUATIMBOIO BIUIUBY 3aJIMIIIA-
€THCS, alie 3J1MCHIOIOTHCS 3aX0/IM, CIIPSIMOBAH1 Ha BUKJIIOUEHHS a00 JOBEICHHS
BIUTUBY X (PAaKTOPIB HA JIIOAUHY 10 TIPUITYCTUMHX, HA3UBAIOTh:

A) cnocoOu aKTUBHOTO 3aXHCTY;
b) criocobu macuBHOIO 3aXUCTY.

7/ 3aco0u KOJIEKTMBHOT'O 3aXMCTy KJIACU(DIKYIOThCS 3aJ€KHO BiJ HACTyM-
HOTO TIPU3HAKY:

A) HeOe3neyHuit ab0 WKIATUBUAN (PaKTop;
b) opran, 1110 3aXUIAI0Th.

Ilepeniuims yci 6uou 3a3Haueno2o npeomema (16UWA):

8 Po3pi3HAIOTh 2 BUIM HEOE3IIEK: ...

9 Po3pi3HsAI0TH HACTYITHI €Tanu PO3BUTKY O1ochepu: ...

10 3a BrIMBOM Ha JIOJUHY BCl HETaTWBHI (PAaKTOPH CEpPEOBHIINA MEIII-
KaHHS M1IPO3UISIOTHCSA Ha JIB1 BEJIUKI TPYIIU: ...

11 3a noxomKeHHSIM BCl HETaTUBHI (DaKTOPU CepeoBUIIA ICHYBAHHS T10-
JUJISFOTHCS. Ha HACTYITHI TPYIH: ...

12 Jlo npupoanux (pakTopiB, 1110 BILTUBAIOTH HA O10cdepy, BIAHOCATHCS: . . .

13 o enepreTudHoro 3abpyaHeHHs 6iocdepu BITHOCATS: ...

14 Tlpu BupimieHH] 3aBJaHHS JOCSATHEHHS KOM(OPTHUX YMOB iCHYBaHHS
JIOJIMHY B HABKOJHUIITHHOMY CEPEIOBHIII, IO 3MIHIOETHCS, MOXKIIMBI YOTUPH Pi-
3HHUX CTpaTerii: ...

15 Po3pi3HSI0Th HACTYIIHI BUAU PUBUKY: ...

16 TlocnimoBHICTH BUBYCHHS HEOE3MEK CKIIAAETHCS 3 3 CTamii: ...

17 Po3pi3HSI0Th HACTYIMHI BUAM A1ISUIBHOCTI JIOJUHHU: ...

18 B 3anexxHoCTi BiJ crieuu(iKd MPUIHITUX CUTHAIIB PO3PI3HAIOTH Ha-
CTYIHI aHaJI13aTOPH JIIOJAUHHU: ...

19 V mroguHu po3pi3HIIOTh HACTYITHI BUIU TIaM ATI: ...
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20 Bces AisnbHICTD JTIOAMHU IPOTIKA€E 32 HACTYMHUMU (a3aMu: ...

21 Ilpwu nii ctpecopa, 10 HE IPUIUHIETHCS, IPOSIB CTPECY 3MIHIOETHCS 32
IHTEHCUBHICTIO ¥ TPOXOIUTH TPH CTAIi: ...

22 BupoOHHMYI MCUXIYHI CTaHH, 1[0 BUHUKAIOTh Y MPOIIEC] TPYIOBOI Jiis-
JBLHOCTI, KIaCU(IKYIOThCS 32 HACTYITHUMU TpyHaMu: ...

23 Y ncuxoJoriuHii kiacudikalii NpUuuruH BUHUKHEHHS HEOC3MEUHNX
CUTYyaIli} 1 HeIACHUX BUIIQJKIB MOYKHA BUJIIJTUTH TPHU KIIACH: ...

24 CtomileHHs IPOTIKA€e B IUHAMIII, Y SIKIM BUIUISIIOTH 3 CTaii: ...

25 BiamoBigHO 10 MepeBary B JIIOJAWHHU MPOLIECY MOPYLICHHS a0 rajibpMy-
BaHHS CTaH €MOI[IITHOT HAaIIPYTH MO>KE MPOSABIATUCS B 5 pi3HUX (opMax MOBEII-
HKHU JIIOAUHHA B €KCTPEMAIBHUX YMOBAX: ...

26 [Inst BUBUEHHS MPOQECIHO BaXKIMBUX SKOCTEH JIOJUHH BUKOPHUCTO-
BYIOTh HACTYITHI METOJIH: ..

27 Tlpunrunu 3a6e3nedeHds Oe3mekn KiIacudiKyoTh 32 YMOBAMHU peati-
3arii Ha 4 Tpynu: ...

28 3abe3neueHHs O€3MeKH JOCATAETHCS TPhOMa OCHOBHUMH METOJIaMU: ...

29 [NacuBHMIT 3aXUCT MOXKeE OyTH 2 BUIIB: ...

30 3acobu 3abe3meueHHs 0e3MeKH MOAUIAIOTHCS Ha 2 TPYIH: ..

31 Buninsitoth 5 BUAIB CYMICHOCTI, 3a0€3MEUEHHS AKUX TapaHTye YCIII-
He (DyHKIIOHYBaHHS CUCTEMH IIOAMHA—MAILIUHAY: ...

32 Ilpu 06miky i HOpMyBaHHI (pakTOpiB BUpOOHUYOTO (pobOUOTo) cepe-
JOBUILA PO3PI3HAIOTH YOTUPU PiBHI IXHBOTO BIUIMBY Ha JIIOJUHY: ...

JlonosHimb meepodicents, HanUCasUiU 1080 y 8i0N0BIOHOMY NAOEHCI

33 Hayka nipo koMopTHY 1 Oe3reuHy B3a€MOJIIO0 JIOAUHU 13 CepPeIoBU-
IIeM ICHyBaHHS HA3UBAETHCH ...

34 Cran opraHi3my JIOJUHU B TMPOIECi Oyab-SKOTO BHUAY HiSUIBHOCTI,
MpU SKOMY HOPMaJbHO BUKOHYIOTHCA BCl (PYHKIIi MOro opraHiB, HOPMaJIbHO
MPOTIKAIOTh MPOLIECH afanTalii oro opraHiB 0 MPOILIECIB HABKOJUIIHBOTO Ce-
penoBuila, pedaekTopHa AiSUIBHICTh aJeKBaTHA XapaKTepUCTUKaM 1H(opMallii,
110 MOCTYTIAE 13 30BHILIHBOTO CEPEIOBUIIA, HA3UBAETHCH ...

35 Bennunnaa (hyHKIIIOHATLHUX 3IaTHOCTEH OpraHi3My, 110 XapaKTepU3y-
€TbCS KUIBKICTIO 1 SIKICTIO POOOTH, fKa BHKOHYETHCA 33 BHU3HAYEHHM dYac
1 Ip¥ MaKCUMAaJbHI{ IHTEHCUBHOCTI HAIIPYTH, HA3UBAETHCH ...

36 HeratuBHa BIACTHBICTh CHUCTEMHU «JIFOMHA—CEPEIOBHUIIE 1CHYBAHHSY,
3[aTHA 3aBJATU IIKOJU JKUTTIO, 3/I0POB'I0, MPALIE3JATHOCTI JIOAUHU i 00yMOBIIEHA
CHePreTUYHNM CTAaHOM CEPEIOBUINA 1 AisIMH JTFOTMHH, HA3UBAETHCA . . .

37 YacrtoTa peaizallii HeOE3MEeKH, KUIIbKICHA OI[IHKA HEOE3MEeKH — BiHO-
IIEHHA THX a00 1HIINX HeOaXaHUX HACHIIIKIB 40 IXHHOIO MOJKJIMBOI'O YHCJIA 3a
NEBHUM Mep10J1, HA3UBAETHCH ...

38 CepenoBuille HaBKOJIO JIFOJMHU, 0OYMOBJICHE B 11el MOMEHT CYKYITHIC-
TI0 (pakTopiB ((HI3UIHKX, XIMIYHUX, O10JOTTYHUX, COIIaTbHUX ), 3IaTHUX YNHUTH
npsiMuil a00 HenpsiIMUil, HeraitHui a0o BiAAaNCHUM BIUIMB HA TISUIBHICTD JIFOU-
HHU, 11 30pOB's 1 310pOB'A ii HAIIAIKIB, HA3UBAETHCA ...

39 Cdepy icHyBaHHS )KMBUX OpraHi3miB Ha 3emJli HA3UBAIOTh ...

34



40 Hayka mpo B3a€EMUHHM MiX )KHBUMHU OpraHi3MaMu ¥ CEpeIOBUIIEM iX-
HBOTO ICHYBaHHS HA3UBAETHCH ...

41 Knacudikariis Ta cucTeMaTH3arlis sBUII, TpoIieciB, iHdopmarlii, 06'ek-
T1B, SIK1 3J1aTHI 3aBJaTH IIKOAW, HA3UBAETHCA ...

42 JlisnbHICTh MICTUTB PsJT 00OB'SI3KOBUX TICUXIYHUX MPOIIECIB 1 QYHKITIH,
1K1 3a0€3MeUyI0Th JOCATHEHHSI HEOOX1THOTO PE3ybTaTy, 10 HUX BITHOCSITHCS ...

43 CropsMOBaHICTh TCHUXIYHOI MISUIBHOCTI JIIOJMHU Ha TI€BHI MPEIMETH
a00 sSBHUIA JIMCHOCTI HA3UBAETHCH ...

44 Kowmrekce ¢i310J0TTYHUX TPOIECIB 3amaM'sTOBYBaHHsI, 30€peKeHHS,
HACTYITHOTO Ji3HaBaHHS W BIATBOPEHHS TOTO, IO OyJIO B MHUHYJIOMY JOCBiAi
JIIOUHN, HA3UBAETHCS ...

45 CtaH ncuxiyHOi HAMpy>KEHOCTi, BUKIMKAHUI TpyAHOIIaMH, HeOe3Ie-
KaMH, 1[0 BUHUKAIOTh Yy JIFOAWMHU MPU BUPIMICHHI BaXKJIMBOTO JJI HEl 3aBIaHHA,
HA3UBAETHCS ...

46 CremianbHO OpraHizoBaHe JOCIIKCHHS, 3aCHOBaHE Ha YITKHX SKIC-
HUX 1 KIJTBKICHUX OIlIHKaX 3a JIOTIOMOT'OF0 PaHKUPYBaHHSI, 1110 JI03BOJISIE HE TiJIb-
KU BUSIBUTH, aJie 1 BUMIPSITH BJIACTUBI JIFOJMHI BJIACTUBOCTI ISl TOTO, 100 3ic-
TaBUTH iX 3 HOpPMAaTHUBaMH, 1110 BU3HAYAIOTh MPUATHICTH A0 JaHOi npodecii, Ha-
3UBAETHCA ...

47 Tlpoctip (poboua 30Ha), e nepedyBae JIIOAUHA B MTPOIIECT PO3MIISTHYTO1
TISUTBHOCTI, HA3UBAETHCS ...

48 TlpocTip, y SKOMY iCHYIOTH (TIOCTIHO abo0 TMepioANYHO) HEOE3MeKH,
Ha3WBAETHCH ...

49 Hayka mipo 3aKOHHU B3a€MO/IIi JIFOJWHH, MAIIMHA ¥ HABKOJIHUIITHHOTO CE-
PEIOBHINA HA3UBAETHCA ...

3anuwims koou (6ykeu) 8ionosioetl, sIKi 8U 88axcacme NPaAsUIbHUMU
50 MeToau i IBUIIICHHS PiBHS KUTTEISUIBHOCTI JIFOAUHU:
A) di3udHa KyIbTYpa;
b) uenTpanizaiiisi BApOOHHIITB;
B) nicuxosnoriuna npodinakTuka,
') paiionanbHe XapuyBaHHS;
J1) B)XMBaHHS TICUXOTPOITHUX PEUOBHH.
51 3anaui Hayku «be3rneka )KUTTEAISITLHOCTI»:
A) po3poOka METOJIB MPOrHO3YBAHHS, BUSBJICHHS Ta 1AeHTU(IKAI]
HETaTUBHUX (PaKTOPIB;
b) po3pobka MeToniB MpOrHO3yBaHHS, BUSIBICHHS Ta 1AeHTU(IKAIT
MO3UTHUBHUX (DAKTOPIB;
B) BuBUEHHS BIUTMBY HETaTUBHUX (DAKTOPIB HA JIOJUHY W HABKOJIMIII-
HE CEePEIOBUIIIE;
I') po3poOka MeToliB 1 CIOCOOIB 3aXUCTY HACEJIEHHS B YMOBaX BUHUK-
HEHHsI H/I3BUYAMHUX CUTYaIlil;
J1) BUBUEHHSI BIUTMBY MO3UTHUBHUX (PAKTOPIB HA JIIOJAUHY W HABKOJIUIII-
HE CepeIOBUIIIE.
52 Hebes3neunnii pakTop IpU3BOIUTH JI0:

35



A) cmepTi;
b) 3HIKEeHHS mparie31aTHOCTI;
B) BUHMKHEHHS 3aXBOPIOBaHHS;
[') BUHMKHEHHS TPaBMHU.
53 HIkigmBuit hakTOp MPU3BOAUTH JIO:
A) cMmeprTi;
b) 3HMKeHHsI npare31aTHOCTI,
B) BUHWKHEHHS 3aXBOPIOBaHHS;
[') BUHUKHEHHS TPaBMHU.
54 OcHOBHI IPUYMHU PO3BUTKY KPHU3OBOTO MOJIOKEHHS B 610cdepi:
A) nemorpadiuauii BUOyX;
b) 3MeHIIeHHs HAacelIeHHS,
B) yp6anizaiiisi HaceneHHs;
[') HayKOBO-TEXHIUYHUHN TTPOTpPEC.
J1) HayKOBO-TEXHIYHUI perpec.
55 OCHOBHMMH MapaMeTpamMu aHai3aTOPIB JTIOJUHU €:
A) abCoI0THA Yy TIUBICTb;
b) BilHOCHA YYyTIMBICTS;
B) nianazoH 4yTiauBOCTI;
I') rpanuLl 4yTIAUBOCTI;
J1) aMIutiTy1a Yy TIMBOCTI.
56 J1o 3ax01iB 11010 MATPHUMKH ONITUMATBHOT ITPAIle3/1aTHOCTI HaJIe)KATh:
A) pexxuMH Tpalll Ta BIAMOYHUHKY;
b) pexxrmu XapuyBaHHS i CIIOKUBAHHSI BOJIH;
B) pexxuimu npatii 00s1aJHaHHS;
') 3axoam, 110 MOTEepeHKAIOTH CTOMJICHHST;
J1) 3axo/u, 1110 TOTIEPEIKAIOTH CTapIHHSL.
57 3amauaMu €proHOMIKH €:
A) 3MEHIIICHHS JI0JII PyYHOI Ipaill B AisUIbHOCTI JIOUHU;
b) BuBUEeHHS QYHKIIOHATHBHIUX MOMKJIMBOCTEH JIIOIUHU;
B) mpucTtocyBaHHS TEXHIKH J10 JIFOAWHH;
') 3amo6iranHs BUHUKHEHHIO HEOE3MEYHUX CUTYaIliil.

Bcmanosimw 6ionosionicme y 6uensdi komoinayii yugp i 6yke
58 BkazaTu ocHOBY mepepax0oBaHUX METO/IIB OI[IHKH CTYTIEHI PU3UKY:

Mertoz OLIHKH OcHoBa MeTo1a
A) 1HXEHEepHUN METOJ 1) 3any4yenHs (axiBIiB
b) mMonenbHuii Metoa 2) aHKETyBaHHS HACCIICHHSI
B) comionoriunuii MmeTos 3) cTaTUCTUYHI TaHH1
I') excnepTHuUi MeTO 4) nocipKeHHs MO

59 Bkazatu npukiaau peanizallli IpUHIMIIB 3a0€3NeYeHHS Oe3MeKn
YKUTTEIISUIBHOCTI:
[TpunIMIHM [Ipuxnan peanizarii
A) opranizariiiHi TpUHITATTN 1) akTHBHICTH OmIepaTopa
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b) mpunnunu yrpapiiHHS 2) TIpUCTPii OJIOKyBaHHS
B) TexniuHi npuHIUTIN 3) 3axucT YacoM
I') mpuHIMnM opieHTarii 4) 060pOTHMIA 3B’ SA30K.
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Homatoxk A
TepmiHoJiorist 6e3meKn KUTTEAISIIIbHOCTI

AKcioMa npo moreHuiiiHy He0e3meKy moJsirae B HacTynHoMy. [loreH-
IiiHa HeOe3neKa — 11e YHIBepcajabHa BJIACTHUBICTH MPOIECIB B3a€MOJIIT JIFOJUHU
13 cepeIOBHUIIEM ICHYBAHHS Ha BCIX CTaAisX MO0 KUTTEBOTO ITUKITY, IO 37aTHA
3amo/1iF0BaTH 30MTOK i 00YMOBJICHA €HEPTETUYHUM CTAaHOM CEPEJIOBHINA U Jis-
MU JIFOJUHU, TOOTO BCSKA AISTIbHICTH JIIOJIMHM TTOTEHIIMHO HeOe3neuyHa. Aje pi-
BHEM (IMOBIPHICTIO) HEOE3MEKH MOXKHA yIpPaBIsATH. AKCIOMa IMPO MOTCHINHHY
HeOe3NeKy JISKUTh B OCHOBI HayKOBOI IpoOJieMu 3a0e3eueHHs 0e3MeKH JIH0 1 -
HH 1 Ma€ JIBa BUCHOBKH: HEMOXKJIMBO 3HANUTH aOCOIIOTHO OC3NCUYHUMA BH JisIb-
HOCTI JIIOJMHHU Ta >KOJEH BHJ JISUIBHOCTI, Ta HABITh OC3MISUILHICTH, HE MOXKE
BBa)KaTHUCS a0COIIOTHO OE3MEUHUM IS JIFOUHU.

AHaJi3aTopu — 11e TiJICUCTeMa IIEHTPaJIbHOI HEPBOBOI CUCTEMH, 1110 3a0e31ie-
qye MPUOM 1 IEPBUHHUM aHau3 iHpopMaIliifHuX curHaiiB. [Hpopmalis, oTpumaHa
4yepe3 aHali3aTopy, HA3UBAETHCSI CEHCOPHOIO (B1J1 JIaT. SENSUS — MOYYTTSI, BIMIYTTS), &
npotiec i mpuitoMy i IEPBUHHOT TEpepOOKU — CEHCOPHUM CIPUHHSATTSM.

Acomianist — 3B'130K MK OKPEMHUMHU TTOIAHHIMH, ITPU SIKUX OJHE 13 IIUX MO/IaHb
BUKJIMKAE 1HITIE. PO3PI3HSIOTH acormiallii 3a moiioHICTIO, KOHTPACTOM, CyMDKHICTIO.

Biocdepa — cepa icHyBaHHS KUBUX OpraHi3MiB Ha 3eMIIl.

Be3neka — craH 3aXMILEHOCTI OCOOUCTOCTI i CYCHIIBCTBA Bl PU3UKY BU-
HUKHEHHS 30UTKY, SIBJIsIE COO00 OOIPYHTOBAHO NPUMHITHUI PIBEHb PU3HKY.

Be3neka xurreaisibHocti (BXK/I) — e Hayka nmpo koMb opTHY i Oe3rie-
YHY B3a€MOJI1I0 JIFOJIMHU 13 CEpeIoBUIIEM ICHYBaHHA. Sk nucuurmiina, bXX][ Bu-
BYa€ HEOE3IMEKH, 3aKOHOMIPHOCTI IXHBOT'O MPOSBY, METOU MONEPEKEHHS i 3a-
xucT B HUX. Meta BX]] — 3a0e3neyeHHss KOMPOPTHUX YMOB KUTTEISIIBHOCTI
JIOJITMHU HA BCIX CTaMisAX il )KUTTEBOTO ITUKIY i HOPMATHBHO TIPHUITYCTUMHX PiB-
HIB BIUTMBY HETaTUBHUX (DAKTOPIB HA JIIOJIMHY i MPUPOJIHE CEPEIOBUIIIE.

Biopauin — ckiajHi KOJUBaHHS B MEXaHIYHUX CHCTEMax, IO MePeIaloTh-
Csl 4epe3 IPYHT; CIPUUMAIOTHLCS JIUIIIE TPU KOHTAKTI 3 BIOPYIOUUM T1JIOM.

BinmMoBa cucTeMu «JIIOIMHA—MAIIMHA» — BUITAJIKOBA TIOIis, IO CKJIaaa-
€THCS B TIM, IO CUCTEMa (€JIEMEHT) MOBHICTIO a00 YaCTKOBO BTPA4yalOTh CBOIO
Mpare3aTHICTh, y pe3yJbTaTH YOTO 3aJIaHl CUCTEMH (eJIeMeHTY) QYHKIIIT He BU-
KOHYIOTb.

BinTBopenHsi — akTyamizaiisi  (1OXBaBJICHHSI) 00pa3iB, 3aKpIIJICHUX
y nam'siti, 0€3 Oropy Ha BTOPUHHE CIPUUHSATTS 00'€KTIB.

BinuyTTrsi — HalimpocTimui mpouec, M0 MOJsArae y BIAOUTTI OKPEMHUX
BJIACTUBOCTEH a0 SBUII MAaTEPIaIbHOTO CBITY, @ TAKOK BHYTPIIIHIX CTaHIB Op-
ra"izamy npu 0e3nocepeHbOMY BIUIMBI MOAPA3HUKIB HA BIAMOBIAHI PEIIENITOPH.
[cHYIOTB BIAUYTTSI JE€KUJIBKOX BHIB: 30POBI, CYXOBI, HIKIPHI, KIHECTETUYHI 1 1H.
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BupoOHnya AifsIbHICTh — NpOIIeC, Y SKOMY TICHO Mepervienucs GaKTopu
30BHINIHHOTO CEPEOBUINA i OCOOIMBOCTI JIFOJICBKOTO OPTaHi3My.

BupoOuunue (podoue) cepefoBHIle JWAUHU — CYKYMHICTh (I3UUHUX,
XIMIYHHX, O10JIOTTYHUX, COLIATBHO-TICUXOJOTIYHUX W €CTEeTHUYHHX (PaKTOpiB 30-
BHIITHHOTO CEPEIOBUIIA, IO BIUIMBAIOTH HAa ONIEpaTopa.

I'omocgepa — mpoctip (poboua 30HA), Ae epeOyBae JTOAUHA B MPOIIEC]
PO3MIISIHYTOT TisUTHHOCTI.

JMisiibHICTh — 1€ CYKYNHICTh I 1 BUYMHKIB JIIOJIMHH, COPSIMOBAHMX Ha
JocATHEHHS TieBHOI MeTH. [Ipu ekcruryaramii TEXHIYHMX CHCTEM IisUTHHICTH
CIIpsIMOBaHa Ha JOCSITHEHHs (3a0e3rnedeHHs1) KOMMOPTHUX 1 OE3MEUYHHX YMOB
ICHYBaHHS JIIOJAUHU W MIATPUMKY HAWBUT1IHIIIIOTO PEXKUMY €KCILTyaTallli TeXHi-
YHUX CHCTEM 1 YUCTOTH HaBKOJMIITHBOTO CEPEIOBHIIIA.

Exosoris — Hayka mpo B3a€EMUHU MK >KHBUMHU OpraHi3MaMu ¥ cepejo-
BHILIEM IXHBOT'O ICHYBaHHs. EKOJIOTis BUBYA€E OpPraHi3alliio >KUTTS Ha PiBHI Oopra-
HI3MY (OKpeMOi 0COOMHHU), MOMYJIAILIl (CYKyImHOCTI OCOOMH OJHOTO BUIY) 1 010-
LIEHO3Y (ACKUJIbKA MOMYJISIIIA PI3HUX BUIIB).

ExcTrpemMalibHi yMOBH — YMOBH, III0 BUMAararoTh Bij] MPAIFOI0UYOTO MaK-
CUMaJIbHOI Hampyru (izi0JOriYHUX 1 MCUXIYHUX (QYHKIIIHN, M0 PI3KO BUXOASATH
3a MeX1 (P1310JI0TTYHOT HOPMH.

EjiekTpuyHa TpaBMa — TOIIKO/DKEHHS OpTraHi3My, CIIPHYUHEH] MPOTiKaH-
HSIM Yepe3 HbOTO EJIEKTPUYHOTO CTPYMY, EIEKTPUIHOIO TyT0I0 a00 OJIMCKABKOIO.

Epronomika — 11e Hayka npo 3aKOHU B3a€MOIIi JIFOJMHHA, MAlIUHU 1 Ha-
BKOJIMIIHBOTO cepefoBuilia. EproHomika BHBYae (yHKLIOHATbHI MOKIUBOCTI
JIOJIMHU B TIPOLECI TISIIBHOCTI 3 METOIO CTBOPEHHS TAKUX YMOB, SIKI pOOJISTH [i-
SUTBHICTh €(PEKTUBHOIO 1 3a0e3meuyoTh KoMpopT. 30KpemMa, eproHOMiKa MparHe
MPUCTOCYBATU TEXHIKY 110 JIOAUHU. L{171b €proHOMIKH — CTBOPEHHS TAKUX YMOB,
K1 poOJIATh AISUIBHICTh €EKTUBHOIO U 3a0e3MeuyroTh KOMGPOPT AJs JIFOJAUHH.
BuninaioTe 5 BUIIB CyMICHOCTI, 3a0€3ME€UEHHS SIKUX TapaHTye ycminHe (QyHk-
IIIOHYBaHHS CUCTEMU: 1HQOpMaIliiiHa, eHepreTuyHa, 0io¢izuyHa, TPOCTOPOBO-
aHTPONOMETPHUYHA, TEXHIKO-€CTETUYHA.

3a0yBaHHsI — TIpoIleC, MPU SKOMY BiOYBAa€ThCA «BHIAAHHSI»  TOTO
a0o 1HIIOTO MaTepiaiy 3 mam'sTi.

3arajibHi eJIEKTPOTPAaBMHM — CICKTPUYHI YJapH, KOJH YPaKa€eThCs
[EHTpaJIbHa HEpBOBa cUcTeMa a00 ICHYE 3arpo3a ypa’KeHHsI BCbOI'O OPraHi3My
yepe3 MOPYIICHHS HOPMAJIbHOI JISJIBHOCTI JKUTTEBO BAXKJIMBUX OPraHiB 1 CHC-
TeM, TaKuX sIK TOJIOBHUI MO30K, Ceplie, JIETeHI.

3anamM'AATOBYyBaHHSl — MPOIEC 3aKPIMJICHHS y CBIIOMOCTI 00pasiB, Bpa-
KEHbB, TIOHSTh.

3aco0u aKTHBHOIO 3aXUCTY IOB'sI3aH1 3 BUSBICHHAM MPUYMH 1 JKEpea
HECIPUATIMBOrO (pakTopa i BIUIMBOM HA HBOTO.
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3aco0u MacHMBHOIO 3aXHCTYy — JDKEPEJIO HECHPUSTIMBOIO BIUIMBY 3ajIH-
[IA€ThCA, aje 3A1MCHIOIOTHCS 3aX0JH, CIPSMOBAHI Ha BUKJIIOYEHHS abo JTOBeE-
JICHHSI BIUIMBY IIUX (P)aKTOPIB HA JIIOJAUHY JI0 PUITYCTUMUX.

3axumeHicTh — 1€ CYKYHHICTh 3acO0IB 1 METOJIB OKPEMOi JIFOJUHU
a00 CyCHiJIbCTBA B IIJIOMY, SIKI BOHM BUKOPUCTOBYIOTH JJIsI 3arI00IraHHs HACII/I-
KiB IIPOSIBY HEOE3IEKHU.

310poB'sl — 1€ CTaH OPraHi3My JIIOAUHU B TIpolieci OyAb-IKOTO BUIY Jis-
JBHOCTI, IPU SKOMY HOPMAaJIbHO BUKOHYIOTHCS BCl (DYHKIIIT 1Or0 OpraHiB, HOP-
MaJbHO MPOTIKAIOTH MPOIIECH afanTailii HOro OpraHiB 0 MPOIECiB HABKOJIUII-
HBOTO CEpEeOBUINA, pe(ICKTOPHA MisUTbHICTh aJleKBaTHA XapaKTEPUCTHKAM iH-
¢dbopmarrii, o MOCTymae i3 30BHINTHBOTO CEPEIOBHUIIIA.

Inentudikaniss HebGe3nekn — NpoLEC BUABICHHS i YCTaHOBIIEHHS KUJIbKI-
CHUX, TUMYACOBUX, NMPOCTOPOBUX M IHIIMX XapaKTEPUCTHK, HEOOXITHUX
IUTsL PO3pOOKK NMPOo(IIAKTUYHUX 3aXOA1B, IO CIPSIMOBaHI Ha 3a0e3Me4YeHHs 0e3-
MEeKU KUTTEAISITLHOCTI.

InmuBinyanbHuii pU3MK XapakTepuzye HeEOE3NEeKy OKpPEMOro  BUIY
JUISL OKPEMOTO 1HAMBITyyMa.

KBantudikaunis HeOe3nmekH — BBEICHHA KUIBKICHUX XapaKTEPUCTUK
JUTSL OI[IHKH CTyIEeHs1 HeOe3MeK. 3aCTOCOBYIOThCSI YMCEeNbH1, OanbHI W 1HII MpU-
oMy KBaHTU(IKAIT].

MaxkcumanbHO NPUHHATHUM PIBHEM 1HAMBIYaTbHOTO PU3HUKY 3aruOeni
JIOJIMHY 3a3BH4aii BBaxkaeThes 107 y pik. HacTiibku Manum, 110 iM MOKHa 3He-
XTYBATH, BBAYKAETHCS 1HAMBIIyanpHuil pusuk 3aruberni 10° y pix. MakcumanbHo
MPUIAHATHUM PU3UKOM JUISl €KOJIOTTYHHUX CUCTEM YBAXKAETHCS TOM, MPU SKOMY
MOY€ TTOCTPaXKAATH D BIICOTKIB 010r€0IIeHO3Y.

MexaHnizoBaHi popmu ¢izu4HOI npaui — JIFOAMHA YACTKOBO BUKOHYE PO-
3yMOBI U (i3uyHi HyHKIII].

MicueBi eJ1eKTPOTPaBMH — YITKO OKpECIieHI MICIIEBl MOPYIIEHHS ITiJTiC-
HOCTI OKpEMHUX JUISHOK Ta TKAaHWH TiJia MiJ BIUIMBOM EJIIEKTPUYHOTO CTPYMY
a00 eNIeKTpUYHOI TyTH, 1€ MOBEPXHEBI IMOIIKOKEHHS, TOOTO MOIIKOKEHHS
IIKIpH, 1HOJI IHIIMX M'SKMX TKaHWH, a TaKOX 3B'S30K 1 KicTOK. /[0 MicIieBHX
EJIEKTPOTPaBM BIJIHOCSTB: €JCKTPUYHI OMIKH, €IEKTPUYHI 3HAKH, METaJi3aIliio
IIKIpY, MEXaHIYHI MONTKOHKEHHS Ta eNeKTPOPTaATBMIIO.

MucJieHHs1 — TIPOTIEC y3araJilbHEHOTO ¥ OMOCEepPEKOBAHOTO IMi3HAHHS iC-
TOTHUX BJIACTUBOCTEH ¥ SBHII HABKOJIWIIHBLOI JIHCHOCTI, @ TaKOX ICTOTHHUX
3B'S3KIB 1 BIIHOCHH, III0 ICHYIOTh MDK HUMH. PO3pI3HSIIOTH MUCIEHHS: Alloue,
HAOYHO-00pa3He, aOCTpaKTHE, CYA>KEHHsI, YMOBUBIJI 1 TOHSTTS.

MOHOTOHHICTL — BUKJIMKAECTHCS AIMCHOIO a00 raJgaHOr0 OJHOMAHITHICTIO
BUKOHYBaHUX Ha poOOTI PyXIiB 1 Aiil.

HapiiinicTh cHCTeMH «IHOAUHA—MAIIMHA» — BJIACTUBICTH BUKOHYBAaTH
3ajaH1 QYHKIIT IPOTIATroM MEBHOTO Yacy MpHU 3aJaHUX YMOBAaxX Mpari.
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He0e3neka — HeraTuBHa BIACTHBICTh CUCTEMH <(JIIOJMHA—CEPEIOBUIIEC
ICHYBaHHSI», 37JaTHA 3aBAATH IIKOAU KUTTIO, 3J0POB'I0, Mpale3JaTHOCTI JTIOAH-
HU 1 00yMOBJIEHa EHEPTETHYHNUM CTAHOM CEPEIOBHINA i 1SIMU JIFOIUHU.

Hoxcocdepa — npocrip, y SIKOMY 1CHYIOTH (ITOCTIHHO a00 MEpPioUYHO)
HeOe3IeKH.

Mam'aTs — KoMmIIeKke (i310JIOTIYHUX MPOLIECIB 3amaM'ssTOBYBaHHS, 30e-
PEXKCHHS, HACTYITHOTO JIi3HABaHHS W BiITBOPEHHS TOTO, IO OyJIO B MHHYJIOMY
JOCBIiJI TIoAuHU. Buau mam’sti: pyxoBa (MOTOpHA), eMoIliiiHa, 00pa3Ha, eiie-
THYHA Ta CJIOBECHO-JIOTIYHA.

Ilepma poJiikapcbka J0MOMOra — 1€ KOMIUIEKC MPOCTHX TEPMiHOBHX
i, CIpsIMOBaHUX Ha 30€pEKEHHSA 3I0POB'S 1 )KUTTA MOTEPILIOTO.

IlixBuIeHa Hampyra CynpoBOJUKY€ JISJIBHICTb, IO MPOTIKAE B €KCTpE-
MaJbHUX YMOBAX.

IMomipHa Hampyra — HOpMaJgbHUN pPOOOYMI CTaH, BUHUKAE M1J MOOLII-
3YIOUHM BIUTUBOM TPYJOBOI JisTIbHOCTI. Le cTaH nmcuxiuyHO1 akTUBHOCTI — HEOO-
X1JJHa yMOBa yCHIIIHOTO BUKOHAHHS Jii. BiH CynmpoBOKY€ETHCS MOMIPHOIO 3Mi-
HOIO (P1310JIOTTYHUX peakIliii OpraHizmMy, MPOSIBISIETHCA B TAPHOMY CaMOIIOYYTTI,
CTaOUIbHOMY ¥ YIIEBHEHOMY BUKOHAHHI JTIH.

IIpaue3naTHicTh — BeaMuMHA (PYHKIIOHAIBHUX 3JaTHOCTEW OpraHi3My,
0 XapaKTEPHU3YETHCS KUIBKICTIO 1 AKICTIO POOOTH, 10 BUKOHYETHCS 32 BHU3HA-
YeHUH Yac 1 Mpu MaKCUMaJIbHIM IHTEHCUBHOCTI HAMPYTH.

IMpeamer BuBuenHss b/K/[ — xommiekc sSBUII 1 MPOIECIB, SKI ICHYIOTh Y
CUCTEMI «ITIOIMHA—CEPEIOBHIIE iICHYBAHHS.

IIpodBiadip — crnemiaabHO OpraHizoBaHe JOCIIKEHHS, 3aCHOBaHE Ha Yi-
TKUX SIKICHUX 1 KUIBKICHMX OIIIHKax 3a JIOMIOMOTOK paHXUPYBaHHS, 1110 J03BO-
Jisi€ HE TUIBKYU BUSBUTH, ajie ¥ BUMIPSATH BJIACTHBI JIFOJAWHI BJIACTUBOCTI JIJISL TO-
ro, Mmoo 31CTaBUTH iX 3 HOPMATUBAaMH, 110 BU3HAYAIOTh NPHUAATHICTh A0 JIaHO1
npodecii. Moro 3aBiaHHs — BU3HAYEHHS NPUIATHOCTI JIFOIMHH JIO 1aHOT POGOTH.
Jlyist BUBYeHHST IPO(ECiitHO BaXKIIMBUX SIKOCTEH JIFOAUHU BUKOPHCTOBYIOTH CTHU-
X1MHUHN, MEIMYHUNA, KOHKYPCHHM, 1HKEHEPHO-TICUXOJIOTIYHUHN , aHKETHHI, arapa-
TYpHUH 1 TECTOBUI METOIH.

IMcuxiyHuii cTaH JIOAUHU — TI€ BIIHOCHO CTifiKa CTPYKTypHA OpraHi3a-
1151 BCIX KOMITOHEHTIB MCUXIKH, 0 BUKOHY€E (DYHKI[IFO aKTUBHOI B3a€EMOJII1 JItO-
TUHA (SK BJIACHUKA TICHXIKM) 13 30BHINIHIM CEPEJIOBHINCM, IIPEACTaBICHUM
B 1161 MOMEHT KOHKPETHOIO cutyarli€to. [IcuxiuHi cTaHu BiAPI3HAIOTHCS PO3Mai-
TICTIO 1 TUMYACOBHM XapaKTepOM, BU3HAYAIOTh OCOOIMBOCTI TICUXIYHOI JTisITh-
HOCTiI B KOHKPETHUH MOMEHT 1 MOXYTh TTO3UTUBHO a00 HETAaTHBHO TIO3HAYUTHCS
Ha TUTMHI BCIX IMICUXIYHUX MPOIIECIB.

Ilcuxosorisi 6e3meKn — 1ie¢ 3aCTOCYBaHHS IICUXOJIOTIYHUX 3HAHb JUIS 3a-
Oe3reueHHs Oe3IeKH IISUTbHOCTI JIFOJUHH.
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Peunenropn — nepudepruna yacTuHa B KOpP1 TOJIOBHOTO MO3KY, BUHECEHA
Ha NMOBEPXHIO TiMa JUIsl MPUHOMY 30BHIIIHBOI 1HPOpMAIIil a00 po3MillieHa y BHY-
TPIIIHIX CUCTEMaxX W opraHax JAjsi COPUUHATTA 1HPOpMAIIii po ixHil cTaH (30B-
HIIITHI PEHENTOPH y 3BUYaliHIi MOBI HAa3MBaIOTh OpraHaMH MOYYTTIB).

Pusuk — vacrora peanizarii HeOe3mekn, KUTbKICHA OIlIHKA HEOE3MeKH —
BITHOIIEHHS THX a00 1HIIMX HEOAKaHUX HACIIIKIB 10 IXHHOI'O0 MOYKJIMBOTO YH-
Cl1a 3a MIEBHUH TIEPioJ.

PoGoue micue — 11e Miciie MOCTIHHOTO ab0 MEPiOUYHOTO TMepeOyBaHHS
IIPAIFOIOYOTO JIJIST CITIOCTEPEIKECHHS 1 BEJICHHS BUPOOHHYOTO MTPOIIECY.

Po3ymoBa npaus (iHTeJIeKTyalabHa MISUTbHICTH) — JIIOJUHA BUKOHYE QyH-
KIIii KepiBHUKA W yIpaBiisie€ KOJEKTUBOM moaen. Lg ¢popma aismbHOCTI oeaHy€e
po0O0TH, MOB'A3aH1 13 MPUHOMOM 1 MEpepoOKOr0 1H(POpMaIlli: KEpyBaHHS, TBOP-
YiCTbh, BUKJIaJaHHs, HAyKa, HABYAHHS U T. M., ¥ € HAlOLIbII CKIaAHOKO (OPMOIO
TUSITBHOCTI, 110 MPOTIKAE 3 MIABUIIIEHOIO0 €MOIIIITHOIO HAMPYTOIO.

CepenoBuiie iCHyBaHHS JIIOAUHHU — 1€ CEPEIOBUINE HABKOJIO JIFOIUHH,
00yMOBJIEHE B 1161 MOMEHT CYKYIHICTIO (hakTOPiB ((h13UUHUX, XIMIYHUX, 010J10T14-
HUX, COIlaJbHUX), 3aTHUX POOUTH TpsMUN abo HempsMuUW, HeraHu
a00 BijIaJieHUH BIUIMB Ha JISUTLHICTD JIFOJIMHHU, i1 370POB'S 1 3/T0POB'S 11 HAIIIa IKiB.

Cucrema — 1€ CyKYNHICTh B3a€MO3AJIEKHUX KOMIIOHEHTIB, IO B3a€EMO-
JIOTh MK COOOI0 TAKMUM YMHOM, IO JTOCSTAE€ThCS IEBHUM pPE3yJIbTaT — L1JIb.

CucreMHMi aHaAJI3 — 116 CYKYIHICTh METOJIOJIOTTYHUX 3aC001B, 1110 BUKOPHC-
TOBYIOTb JUIS IIIATOTOBKK M OOTPYHTYBaHHS PIlIE€Hb 13 CKIIaAHUX rpooneM. Lub cu-
CTEMHOTO aHai3y O€3MeKH MOJISIrae B TOMY, 00 BUSBUTH MPUYHHH, IO BIUTMBAIOTH
Ha MOsIBY HeOaKaHUX TOJIM, TAKKX SIK aBapii, KaTacTpodu, MOXKexk1, TPAaBMH U T. I1.,
1 PO3pOOUTH P 3aXOIB, IO 3MEHIITYIOTh HIMOBIPHICTh IXHBO1 MOSIBU.

CouiagbHuii pu3MK (TPYNOBHUi) — PU3KK JJIs TPYIIU JIFOAEH — 3aJISKHICTh MIXK
YaCTOTOIO MOJAIM 1 YUCIOM NOTEPIIUX MPHU LIOMY JIFOJEH, BA3HAYAETHCA SIK IMOBIp-
HICTB TOT0, 1110 MIEBHE YMCJIO JIFOAEH MOXKE 3aTMHYTHU B PE3YJIbTaTI IPOSIBY HEOE3MEKH.

ChijikyBaHHSI — CIIOCIO aKTHUBHOI B3a€EMOJIIT MIX JIFOJbMH. PO3pI3HAIOTH
CHUJIKYBaHHSA: MOBHE, (DOHEMATUYHUI CIyX il BHYTPIILIHIO MOBY.

CupuiiHATTS — Tporec BiAOUTTA y CBIIOMOCTI JIIOJMHUA  TIPEIMETIB
abo sABUI MpU iXHHOMY O€3MocepeHbOMY BILIMBI HA OPraHU MOYYTTIB, Y X0l
SKOTO B1IOYBA€ETHCS YIOPAIKYBaHHS i 00'€THaHHS OKPEMHX BIIUYTTIB Yy LTICHI
oOpasu mpenmMetiB 1 nonii. [linecnpsmoBane, MIaHOMIpHE COPUUHSTTS — CIIO-
CTEPEKECHHS.

Crpec — cTaH MCUXIYHOI HAMPYKEHOCTI, BUKIMKAHUA TPYIAHOIIAMHU, HeOe3-
TICKaMH, 1110 BUHUKAIOTh Y JIFOJJUHH TIPH BUPIIICHH] BaKJIMBOTO [T HET 3aB/IaHHS.

CyTh KOHUeNUii MPUITyCTUMOr0 PU3UKY TOJSITa€ B MPAarHeHH1 10 TaKoi
BEJIMYMHU OE€3MeKH, 10 NMPUMae CyCIUIbCTBO B JaHUM mepiona yacy. [IpuitHsT-
HUW PU3HK MOEAHYE B COO1 TEXHIUHI, EKOHOMIYHI, COIlIaJIbHI, MOJITUYHI aCTIEKTH
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W mpeacTaBiisie NESKU KOMIIPOMIC MDK DPIBHSAMH O€3MEKHM W MOMKIMBOCTSIMHU
11 TOCSITHCHHSL.

Takconomisi — Hayka mpo kiacudikaIio W CHUCTEeMAaTH3AIlII0 CKJIaTHUX
SIBUILI, IOHATH, 00'€KTIB.

TakcoHomisi Hebe3nek — K1acudikallis Ta CUCTEMAaTHU3Allisl IBUIIL, IPOILIE-
ciB, iH(popmaIrii, 00'ekTiB, K1 31aTHI 3aBAaTH IIIKOIH.

TemnepaMeHT — IHAUBITyaIbHA OCOOJMBICTh TICUXIKHU JIFOJAUHHU, B OCHOBI
AKO1 JISKUTD BIMOBIIHUNA TUI HEPBOBOI CUCTEMHU.

TOKCHYHICTh — II€ 3JaTHICTHh JNEIKAX XIMIYHHX €JIEMEHTIB 1 3'€IHaHb
ITKIJIJTABO BIUTMBATH HA OPTaHI3M.

Tokcono3a — KiIbKiCHA XapaKTEPUCTUKA TOKCUYHOCTI.

¥YBara — 11¢ CupsIMOBAaHICTh TICUXIYHOI JISJIBHOCTI Ha TEBHI MPEAMETH
a0o sgBHIA J1HCHOCTI.

YnizHaBaHHfl — TIPoIlEC MaMm'siTi, MOB'SI3aHUI 3 YCBIJIOMJICHHSIM TOTO,
10 JaHU# 00'€KT CripuitMaBCsl paHile.

Ypa3zauBicTh — 11€ CYKyIHICTh YMOB 1 MPOIIECIB, SIKI € PE3YJIHTATOM IIPO-
ABY (PI3MUHUX, COIIATIBHUX, EKOHOMIYHUX (haKTOPIB 1 (haKTOPIB HABKOJIUIIIHBOTO Ce-
PEIIOBHUIIIA, 110 BU3HAYAIOTh Yy TIMBICTH JIFOIMHU 200 CYCIIbCTBA J0 /11 HEOE3MEKH.

Ypobanizanisa cycmijibcTBa — 1€ TPOLEC Y CHCTEMI <JIIOJIMHA—
CEpEeIOBHUILE ICHYBaHHS», MOB'sI3aHUI 3 IEPECEIICHHSIM JIIOJIEH Y MICBKY 30HY.

VsaBa — nporiec CTBOpPEHHS 00pa3iB-MOJaHh HOBOTO, TOOTO  TOTO,
10 B MUHYJIOMY JlaHa JIIOJIMHA HE CHpUiiMala, 13 4YUM He 3ycTpivanacs. Po3pis-
HSIOTh YSIBY: MUMOBUIbHA (TIacMBHA), JOBUIbHA (AaKTHBHA), BiATBOpIOIOYA (pe-
MPOJIyKTHBHA) Ta TBOPYA.

@dizuyHa Npansa—oIMHa BUKOHYE €HEPTeTUYH1 (PYHKI[IT B CUCTEMI «(JTt0-
JTUHa—3HAPSAAS TIpati.

Xapakrep — CYKYIHICTh HaWOUIbII CTIMKUX PUC OCOOMCTOCTI JIFOAWHU,
110 TIPOSIBJISIIOTHCS B 11 BUMHKAX 1 CIIpaBax.

IIIymM — XBUTLOBE KOJMBAHHS MIPY>KHOTO CEPEOBUIIA B IIIUPOKOMY CIIEK-
TpP1 4acTOT.
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Jonarok b
Tadaunui 11 NPAKTHYHUX 3aBIAHD

Tabnuya b.1 — Buxioni 0awi 01151 po3paxyHKy

o KoHnenTpartii mkiganBuX ped4oBUH, MT/ M° =
> 2 5
g = = ==
g 2 s C c C =
25 = C.. SO> NO 2 Cco V,0s5 =2
/M = g
a :
1 Byriﬂﬂﬂ 0,073 0,276 0,047 0,65 — 1
2 Byl“iJIJISI 0,22 1,484 0,0836 1,31 — 2
3 Byriﬂﬂfl 0,026 1,328 0,015 0,524 — 1
4 Byrimns | 0,1944 | 3,105 | 0,068 0,89 — 2
5 Ma3zyt 0,0045 0,57 0,108 0,788 0,0000379 1
6 Ma3zyt 0,0049 0,46 0,0489 0,305 0,0000588 2
7 Ma3zyt 0,00021 3,5 0,131 0,936 0,000586 3
8 Ma3zyt 0,00019 4,45 0,126 0,849 0,000787 3
9 I'a3 — 0,23 0,038 0,061 — 2
10 I'as — — 0,02 0,104 — 2
11 Byl“iﬂﬂfl 0,137 0,52 0,077 1,23 — 1
12 Byriﬂﬂfl 0,1 0,67 0,043 0,59 — 2
13 Byrimns 0,037 1,89 0,05 0,74 — 1
14 ByriJIJ]SI 0,25 4,018 0,055 1,15 — 2
15 Ma3zyt 0,0019 0,246 0,054 0,34 0,000016 1
16 Ma3zyt 0,0079 0,74 0,068 0,49 0,000095 2
17 Ma3zyt 0,00028 4,54 0,166 1,21 0,00076 3
18 Ma3zyt 0,000078 1,78 0,054 0,34 0,00031 3
19 I'a3 — 0,35 0,036 0,094 — 2
20 I'a3 — — 0,076 0,143 — 1
21 ByFiJIJB{ 0,22 0,31 0,032 0,71 — 2
22 Byrimns 0,04 0,73 0,048 0,66 - 1
23 Byriﬂﬂﬂ 0,153 2,84 0,071 1,088 - 2
24 Byriﬂnﬂ 0,04 1,73 0,034 0,51 — 1
25 Ma3zyt 0,0066 0,31 0,066 0,41 0,0000198 2
26 Ma3zyt 0,004 1,02 0,07 0,71 0,000136 1
27 Masyr 0,000068 1,12 0,04 0,3 0,00019 3
28 Ma3zyt 0,00017 3,91 0,04 0,75 0,00069 3
29 I'a3 — 0,47 0,079 0,13 — 1
30 I'a3 — — 0,04 0,077 — 2

Ipumimka: XapakTepuUCTUKA TUITY 30JI00YUIICHHS:
1 — MOKpi 30J10yIOBITIOBAYI;

2 — GarapeliHi UKIIOHHY;

3 — eneKTpoUILTPH.
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Tabnuys b.2 — I'panuuno npunycmumi KOHYeHmMpayii 3a0pyOHI0I0UUX
PeUOBUH 8 AMMOCHEPHOMY NOBIMPI HACETIeHUX NYHKMIG

['TIK, mr/m°

PeyoBuna Kuac
MaxkcumanpHa pa3oBa | CepenHbomo00Ba | HEOE3MEKH
Okcuj ByTJemnto 5,0 3,0 4
Jiokcua cipku 0,5 0,05 3
Oxcunu a3oty 0,085 0,04 2
[Tun 0,15 0,05 3
Oxcup Banazio (V) 4,0 0,002 2

Tabauya b.3 — IIpuseoeni kpamnocmi nepesuwenns I'TIK peuosun 2-2o
Kaacy 00 maxkux 3-20 kiacy Hebesnexu

dakTHYHE TIepe- Kparnicts iepe- | ®daxtuune nepe- | KpaTHicTh nepe-
ButieHHs ['TIK pe- sunienas ['TIK puneHas I'TIK ButeHHs I1/1K,
YOBHUH 2-TO KJIacy | IpHUBEJICHA JI0 3- PEUYOBHUH 2-TO MpUBEJICHA JI0 3-TO
ro Kjacy KJIacy KJIacy
1,5 1,7 6 9,8
2 2,4 6,5 10,8
2,5 3,2 7 11,9
3 4 7,5 13
3,5 4,9 8 14,1
4 5,8 8,5 15,2
4,5 6,8 9 16
5 7,8 9,5 17,6
55 8,8 10 18,7

Tabnuys b.4 — 3anescricmv KOMNIEKCHO20 NOKA3HUKA 3A0PYOHEHHS
810 KibKoCcmi 3a0pyOHI08aU4i8 I pieHsl 3a0pYOHEeHH S

PiBeHb 3a0pyaHEHHS Kinbkicth 3a0pyiHIOBaYiB aTMOC(PEPHOTO MOBITPS
MOBITPS 1...3 4...9 10...20 | biugpme 20

| - ITpunyctrmuii 2 3 4 3)

Il - CnaGkmii 2,1..4 3,1...6 4,1...8 5,1...10

[11 - TTomipuuii 4,1...8 6,1...12 8,1...16 10,1...20

IV - Cunbauit 8,1...16 12,1...24 16,1...32 | 20,1...40

V - [lyxe cunpHul bineme 16 | binbme 24 | binbie 32 | binbiie 40
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Tabauya b.5 — Memoou ouuwenns 2a3onodioHux GUKudie 8i0 meepoux

Yacmok

MeTto OYHIIEHHA

["any3p 3acTOCyBaHHSA

Iloka3zHuku

I'pyGe ounteHHs

CrymiHb OUHUIICHHS

barapeiini JIOMEHHHUX Ta31B 40...60%
LIUKJIOHH [TanuBa 13 30JIBHICTIO CrymiHb OYHUIIICHHS

He BHUILOIO Bix 5% 93...96%

He oOmexena: rasu CrymiHb OUUIIICHHS
Moxpi MapTEHIBCHKUX Ta 93...98 %

) JOMEHHUX Teuel, nonepeane | Hemgomik — 3a0pyaHeHHS

30JI0YJIOBITIOBaYi )

OYHILEHHS, HACUYCHHS rigpochepu

BOJSTHUM TIapOM

ITpu KoHIIEHTpALN] THIT )

P HerTpan y CrymiHb OYHUIIICHHS
) B JUMOBHX ra3ax He 0

Enextpodinberpu 110 99,7 %

. . 3
ounbie Hix 50 /M.
["a3u MapTeHIBChKUX Teuei

Januinenicts 10 100 /M

Tabauysa b.6 — Memoou ouuwerms 2a30n00ioHUX BUKUOIB 8i0 OKUCTIE CIPKU

MeTtoa ounnieHHA

I'any3b 3acTocyBaHHs

Iloka3zHuku

Marse3ntoBuii
METO]I

3py4yHuUii IpU HAIBHOCTI
MOKPOT'O OUHIIICHHS
B1JI TTAITY

CryniHb OYMILIEHHS
90...92 %, onep:xaHHA
MgSO,4, MgO

Banuasauuit Mmeton

3,5...4 %, 301ACHIOETHCS
B MOKPHUX CKpyOepax

[Ipu BMICTI CIpKH B MaJIMBI

95 %. Hemomik —
HasIBHICTh TBEPAUX Bi-
JIXOIIIB

Co10BO-LIUKJIIYHUI
METOJI

CHCPIOCIIOKMBAHHAM

3niiCHIOETHCS B CKpyOepax,
XapaKTepU3y€e€TbC BUCOKUM

CryniHb OUMILIEHHS
90 %, onep>kaHHS
H,S0O,4, Na,SO4
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Tabnuys b.7 — Memoou ouuwenHs 2a30n00i0HUX 8UKUOIE BIO OKUCTIE A30MY

Merton XapakTepuCTUKa METOLY [Toka3Huku
OUYHUIICHHS
Petupkyssiiiis | 3HMKEHHS TeMIepaTypu Bwmict okcuais azory
rasiB 3a paxXyHOK PelUPKYJIAILIT 3HMKYyeThCs Ha 40...50 %
20...25 % raziB
JIBoxcramiitHe | 3HMKEHHS KoedillieHTa YTBOpEeHHSI OKCHIIB a30-
CIIAJIFOBAHHS HaUMIIKY ToBiTps 10 0,8...0,9 | Ty 3HMXKYy€eThCs
najnuBa y nepuriit 3011 ropinHs nanuBa | Ha 25...35 %
Komb6inoBanuii | Pi3Hi BapiaHTH nepimx YTBOpEHHSI OKCHIIB a30-
METOJ JIBOX METOJIIB Ty 3HIKYETHCS

y 2...10 paziB

Tabnuys b.8 — Memoou ouuwenns naausa 8io OKUCIi6 CIpKu ti a30my

Metox ounIeHHS ["amy3b 3acTocyBaHHA Iloxa3uuku
CniasroBaHHs [Ipu poOOTI Ha BYruuIl y KOTJIax| 3HMKEHHS BMICTY

B KHUIUISTYOMY MaJoi 1 cepeHbOI MOTY>KHOCTI OKCH/IIB CIPKH i a30Ty
mapi

Karanmitnune [Ipu po6oTI Ha piAKOMY NaAUBl | 3HMXKEHHS BMICTY
riipyBaHHS cipKu

[Teperonka [Ipu po6oTi Ha piAKOMY TIAMBI | 3HMKEHHS BMICTY
1 BAKYYMOM CIpKH

["azudikanis [Ipu po6oTi Ha pigKOMy 1 TBEp-| 3HMXKEHHS BMICTY
najJvuBa JIOMY TIaJIUBI CIpKHU
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