MIHICTEPCTBO BHYTPIIIHIX CITPAB YKPAIHU
XAPKIBCBbKUH HAIIIOHAJIbHUM YHIBEPCUTET
BHYTPILIHIX CIIPAB
KPEMEHYYILKHU JIbOTHUU KOJIEJK

Huknoea komicia mexHiuHo20 00C/1y208yY8aHHA ABIAUIIUHOT MEXHIKU

TEKCT JIEKLUI

3 HaBYAJIbHO1 AUCHUILTIHA « OCHOBU OXOPOHH Ipalli, 0€3MeKH KUTTEMISIIBHOCTI Ta
€KOJIOT1i»
000B’SI3KOBUX KOMITOHEHT
OCBITHBO-TIPO(ECIHOI ITporpamMu mepuioro (0akaiaBpChbKOro) piBHS BUIOI OCBITU

272 Agiayiiinuii mpancnopm
(Texniune oocnyzosysanms ma pemonm noGIMPAHUX CYOeH | a8iao0uzyHia)

3a TeMoI0 Ne 16 — OcHOBM Mo:Ke:KHOI NPOQIIAKTHKH HA BUPOOHHUYMX 00’ €KTaX

Kpemenuyk 2023



3ATBEPJIKEHO CXBAJIEHO
HaykoBo-MeTOIUYIHOIO Paioio MeToau4HO0 paioio

XapKiBCHKOT'O HAI[IOHAILHOTO KpeMeHqyIIbKOTO JIbOTHOTO KOJIEIKY
YHIBEPCHUTETY BHYTPIIIHIX CIIpaB XapKiBCHKOT'O HAI[IOHAIBHOTO
[Iporoko:n Big 30.08.2023 Ne7 YHIBEPCUTETY BHYTPIIIHIX CIIpaB

ITpoTtokomn Bix 28.08.2023 Ne 1

HOT'OKEHO
Cek11i€ro HAyKOBO-METOAUYHOI paju
XapKiBCHKOT'O HAIIOHATHLHOTO YHIBEPCUTETY

BHYTPIIIHIX CIIPaB 3 TEXHIYHUX JUCUUILIIH
ITpoTtoxomn Big 29.08.2023 No7

PosrisiHyTo Ha 3acijlaHHi HUKJIOBOI KOMICIi TEXHIYHOTO OOCITYroBYBaHHS aBialliiftHOI
TexHikH, mpoTokoi Big 28.08.2023 Ne 1

Po3podHuk:
1. suknaoay yuki060i KOMicii mexHiuHO20 00CIY208Y8AHHA ABIAYINUHOI MEXHIKU,
cneyianicm suwoi kamezopii, euxiadau-memooucm Jlepsaodina 1.0.

Penensenru:

1. k.m.u., cH.c, npogecop uyuxnosoi komicii aeponasicayii Kpemenuyybkoco
JIbOMHO20 KONe0HCy XapKieCbKko20 HAYIOHANbHO20 YHIBEpCUMEM)Y SHYMPIUHIX CNPAs
Tsaeniu B.T".

2. 3a6i0yeau  kageopu mexnonoeit aeponopmie Hayionanvnozco asiayitinoco
VHigepcumemy, 0. m. H., npoghecop Tamapea3zin O.A.
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ILnan aexmii

I"opinns 1 Bunu ropinss. Kinacu moxex

[Toka3zHMKHU MMOXKEKOBUOYXOHEOE3IIEKH PEUOBHH 1 MaTepiajiB
Cniocobu 1 3ac00HM MOKEKOTACIHHS

Kareropii npumirieHs 3a moxe:x0BHOYX0HEOE3MEKOI0
Oprasnizariis MoxexHoi 0e3MeKu Ha BUPOOHUIITBI

Ok whE

PexomennoBana Jjiteparypa:

OcHoBHa

1. Oxopona mpaui. 3.M. Spemko, C.B. Tumomyk, C.B. IlucapeBcbka 1a iH.; 3a
pen. 3.M. fpemka. — JIbBiB: JIHY imeni IBana ®panka, 2018. — 430 c.

2. Tlporoepeticekuit O.C, 3amopoxers O.I. Oxopona mpami B ramysi: Hagpu.
noci6. — K.: Kamxkkoe Bua-Bo HAY, 2005. — 268 c.

3. Toritamim I'.I'., KapueBcbki €.-T., Jlanin B.M. YnpapmiHHsS 0XOpOHOIO
mpari Ta pU3MKOM 3a MDKHapoaHumu cranjgapramu: Hapu. moci6. — K.: 3HanHi,
2007. - 367 c.

4. Kep6 JLII. OcnoBu oxoponu mpari. HaBuansuuii nocionuk —K.: KHEY,
2006 p. — 216 c.

TekcT Jexkuii

1. F'opinnsg i Buau ropinas. Knacu nosxkesx.

Boross, 1m0 BUHIIOB 13-MiJ KOHTPOJIIO, 3AaTHUI BUKJIMKATH 3HAYHI PYWHIBHI
Ta CMEPTOHOCH1 HAaCHIAKHU. J[0 TaKUX MpOsBIB BOTHSIHOI CTHUXI1i HAJEXATh MOXKEXKI.

Hoowcernca — nekonmponvogane 20piHHA NO3A CREUIATLHUM B0ZHUULEM, W40
PO3R0ECIOOIHCYEMBCA Y HACL | RPOCMOPI.

3aeXHO BiJI PO3MIpIB MarepiadbHUX 30UTKIB TMOXKEXKI MOAUISIOTECS Ha
ocoOmMBO BenMKl (Koau 30uTkH cTaHoBiATh Big 10000 1 Oumblie po3mipiB
MIHIMQJIBHOI 3apoO0ITHOT TMJIaTH), Benauki (30uTku csraioTh Bim 1000 mo 10000
pO3MIpiB MIHIMAIBHOI 3apo0iTHOI miath) Ta iHmN. [IpoTe HACHIIKH MOXEXK HE
OOMEXYIOThCA CYTO MarepiaJbHUMHU BTpaTaMu, IOB’S3aHUMHU 31 3HHUIICHHSIM a0o0
MOIIKO/I)KEHHSIM OCHOBHUX BHUPOOHHYUX Ta HEBUPOOHMYMX (OHJIIB, TOBAPHO-
MaTepiaJibHUX LIHHOCTEH, 0COOMCTOro MaifHa HaceJIeHHs, BUTpAaTaMu Ha JIIKBIAAIliO
MOoXKeXi Ta 1i HACIAKIB, HA KOMIICHCAI[II0 MOCTpaXKAIUM 1 T. 1H. HaliBimuyTHIIIUMH,
Oe3nepevHo, € COIlalbHI HACHIIKH, SKi, MepeayciM, MOB’SI3yIOThCS 3 3aruOesuiio 1
TpaBMYBaHHSM JIIOJEH, @ TaKOX MOIIKOJDKEHHSM 1X (DI3MYHOTO Ta MCHXOJIOTTYHOIO
CTaHy, 3pOCTaHHSAM 3aXBOPIOBAHOCTI HACEJICHHS, MiABUILIECHHIM COIlaJbHOI HAMPYTH
y CYCIUIBCTBI BHACTIOK BTPATH JKUTIOBOTO (HOHAY, TO30aBICHHSIM POOOYHX MICIIh
TOILIO.

He cnig 3a0yBaTu ¥ mpo €KOJOTiUHI HACHIKU MOXKEX, 10 SKHX, Yy MepILy
4yepry, MOKHa BIJTHECTH 3a0pyIHEHHS HABKOJMIIHBOTO CEPEOBHILNA MPOIyKTaMH
TOpiHHS, 3ac00aMM TMOKEXKOTaCIHHS Ta MOLIKO/KEHUMHU MaTepialiaMu, pyHHyBaHHS
O30HOBOTO IIapy, BTPATU aTMOC(Epor0 KUCHIO, TEIUIOBE 3a0pyAHEHHS, MOCHJICHHS
MapHUKOBOTO €(EeKTy, TOIIIO.
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Hojicexrcna___0e3neka _00’ckma — cman 00°ckma, 3a AKUM 3
PenameHmoeanor IMoOGIpHICMIO GUKIIOUACHIBCA MOMCAUBICMb GUHUKHEHHA |
PO3BUMKY nOdcexci ma 6naugy Ha jatodell it nHede3neuHux hakmopis, a makxodxtc
3a0e3neuyemupca 3axXucnm MamepiaibHUX YiHHOCmel.

OCHOBHUMU HaNpsSIMKaMU 3a0€3MeUEHHS T0KEKHOT 0€3MeKH € YCYHEHHSI YMOB
BUHUKHEHHS MOXKEXK1 Ta MIHIMI3ZaMiA 11 HacaigkiB. O0’€KTH MOBUHHI MAaTH CUCTEMH
MOXKE)KHOT O€3MeKH, CIpSIMOBaHI Ha 3amoOiraHHs IOXKEeXi, Aii Ha JIIoAeH Ta
MaTepiaibHi IIHHOCTI Hebe3neuHux (PpakTopiB
MOKeX1, B TOMY YMCIi iX BTOpMHHUX MposiBiB. [lo Takux Qaxtopis, 3rinno 'OCT
12.1.004191, wHamexaTh: TOMyM’st Ta ICKpW; TIJBUIIEHA TEMIepaTypa
HABKOJIMIITHLOTO CEPEIOBUIIA; TOKCUIHI TMPOAYKTH TOPIHHS ¥ TEPMIYHOTO PO3KIATY
MatepiaiiB, peYOBWH; JUM; 3HIDKCHA KOHIICHTPAITiS KUCHIO.

Bmopunnumu  nposeamu HeOGe3nedHUX (HAKTOPIB TMOXKEKI BBAKAIOTHCS:
yJIaMKH, YacTMHHM 3pYWHOBAHUX amapariB, arperaTiB, yCTaHOBOK, KOHCTPYKIIii;
pPaJIOAKTUBHI Ta TOKCHYHI PEYOBHMHU 1 Marepiajd, BUKHHYTI 13 3pyHHOBaHUX
amapariB Ta YCTAaHOBOK; €JICKTPUYHHUI CTPYM, MOB’SI3aHUM 3 NIEPEXOJOM HaIPyTy Ha
CTPYMOIIPOBI/IHI ~ €JI€MEHTH OYJIBEJIbHUX KOHCTPYKIIIM, amapariB, arperariB
BHACIIIOK TIOIIKOJDKEHHS 130JIAIi1 MiJ Ji€0 BHCOKHX TeMIepaTyp; HeOe3leuHi
(bakTopu BUOYXIB, ITOB’I3aHUX 3 MOXKEKAMHU; BOTHETACHI PEYOBUHH.

HalimommpeHimMy nOpUYMHAMU TOXEX B YKpaiHl € HeoOepexHe
MTOBOJ/IP)KEHHS 3 BOTHEM (1oHaA 57%); MOPYLIEHHS MPABHII MOHTaXy Ta €KCIUTyaTalli
enexktponpmwiaaiB  (20-25%); mnopyimieHHS TpaBUJ MOHTaXY Ta eKCIUTyaTallii
npuinagiB omaineHHs (8—10%); mycromii mitei 3 BorHeM (4—5%); mignamu (2—4%);
HeBcTaHoBNeHI Ta 1HIN (1-3%). Cnig 0ocoOMMBO MiAKPECHUTH, IO aOCOJIOTHA
oumpmricte moxex (99%) BuHHMKae Oe3mocepenHbo 3 BUHU jdroaci. 3 Hux 70-80%
TpaIuIsIETbCSl Y JKUTIOBOMY cektopi, 3—4% — y mnpomwucioBocti, 1-2% Ha
OymiBHUITBI, 1-2% — y cimbcbkoMy TocmoaapctBi, 2—3% Ha 00’€kTax TOPTiBiIl Ta
ckianax, 1-3% — y MicIsix MacoBOro rnepeOyBaHHS JIIOACH.

Cucmema_noycexncnoi_0e3neKku — ye KOMNIEKC Op2aHi3auiilHux 3axo0ie i
MEexXHIYHUX 3aC00i6, CHPAMOBAHUX HA 3AN00IZAHHA ROMCENHCI ma 30umKie 6i0 Hel.

CyTtHicTb Ta BUau ropinas. Kitacu mo:xex

Topinna — ex3omepmiuna peakuia  OKUCNEHHA  PEUOBUHU, AKA
CYNPOBOOHCYEMBCA BUOLIEHHAM OUMY MA BUHUKHEHHAM NOJIYM A Q0O CEIMIHHAM.

s BUHUKHEHHS 20PiHHA HEOOXIOHA 0OHOYACHA HASABHICMb MPbOX YUHHUKIG —
20pI0U0i peuosuHU, OKUCHUKA ma Odxcepena 3ananoéauus. llpu upomy, roproya
pEUYOBMHA Ta OKHMCHUK MOBUHHI 3HAXOJUTUCS B HEOOX1THOMY CHIiBBIJHOIICHHI OJUH
70 OAHOTO 1 YTBOPIOBATH TaKMM YMHOM TOpPIOYY CYMIilll, a JHKEPeNo 3amaltOBaHHS
MMOBUHHO MAaTH TIE€BHY €HEPril0 Ta TeMIepaTypy, JOCTAaTHIO JJIsl MOYaTKy peakiii.
['oprouy cywmimm BU3HA4YalOTh TEPMIHOM «TOprode cepemoBuiey». Lle — cepenosuie,
[0 3/1aTHE CaMOCTIMHO TOpPITH MICHs BHAAJNEHHS JpKepena 3anamioBaHHs. s
MOBHOTO 3TOpaHHs HEOOXiJHA MPHUCYTHICTh JOCTATHHOI KUIBKOCTI KHCHIO, 100
3a0e3neunTH TIOBHE TIEPETBOPEHHS PEYOBMHU B MOTr0 HacWueHi okcuau. [lpu
HEJIOCTATHIN KIJTBKOCTI MOBITPSI OKUCTIOETHCA TUTBKM YaCTHHA TOPIOYOi PEYOBHHH.
3aNUIIOK PO3KIAIA€THCA 3 BUAUICHHSM BEIUKOI KUTBKOCTI auMy. [Ipu niboMy Takox
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YTBOPIOIOTbCS TOKCHYHI PEYOBHMHHU, CEpell SIKUX HaMOUIbII pPO3MOBCIOHKEHUN
IPOJIYKT HEMOBHOTO 3ropaHHs — okcup Byriemto (CO), sskuil MOXe NpU3BECTU 0
OTPYEHHS JIIOHEH.

Ha moxexax, sk mpaBuiio, TOPIHHS BiJIOYBa€ThbCs 3a OpakoM OKHCHHKA, IO
CEpHO3HO YCKJIAIHIOE TI0XKEKOTACIHHA BHACIIAOK TOTIPIIEHHS BHUIUMOCTI abo
HAsSIBHOCTI TOKCUYHUX PEYOBHUH Y MOBITPSHOMY CEPEOBUIIII.

Cni BIAMITHTH, IO TOPIHHS JIESIKUX PEUYOBHH (QlleTUIICHY, OKCUAY CTHJICHY,
TOIIIO), SIK1 37aTHI NP PO3KIIAJaHHI BUAUISTH BEJIUKY KUIBKICTh TEIlIa, MOKIJIMBE i 3a
BiJICYTHOCTI OKHCHHKA.

Lopinnsa mooice Oymu 20Mo2eHHUM Ma 2emepoSeHHUM.

[Ipu roMOreHHOMY TOPiHHI PEYOBHHH, IIO BCTYMAIOTh B PEAKIIII0 OKUCICHHS,
MAalOTh OJTHAKOBUM arperaTHuil CTaH — ra3o — 4 MapornoaiOHui.

SIKIII0 TOYaTKOBI PEYOBHHM 3HAXOJATHCSA B PI3HUX arperaTHUX CTaHax 1 iICHYe
Mexa oIty (a3 B rOproviil CUCTEMI, TO TaKe TOPIHHS HA3UBAETHCS T€TEPOTCHHUM.

[Toxexi, mepeBaXKHO, XapaKTePU3YIOThCS TETEPOreHHUM TOPIHHSIM.

Y ecix eunaokax oOnsa eopinHa XxapaxmepHi mpu cmaoii. BUHUKHEHHS,
NOWUPEHHS MA 32ACAHHS NOJIYM 5.

3a MIBUJIKICTIO MOMIKMPEHHS MOJIYM sl TOPIHHS MOJIISEThCS Ha jJeduiarpaliiiue,
BUOYXOBE Ta JCTOHAIlIHE.

Henacpayitine 2opints — MBUJKICTD MOTYyM’ sl B MEKaxX JEKIIBKOX M/C.

Bubyxogée — Han3BMYallHO IUBHJKE  XIMIYHE MEPETBOPEHHSA,  WIO
CYNPOBO/IKYETHCSI BUAUICHHSIM €HEPTrii 1 YTBOPEHHSIM CTUCHYTHX Ta3iB, 3JaTHUX
BUKOHYBAaTH MeXaHiuHy poOoTy. [lpm mpoMy MIBHIKICTH MONyM’Sl TOCSTA€ COTCHB
M/cC.

Lemonayitine — 11¢ TOPIHHA TOIIMPIOETHCA 3 HAA3BYKOBOIO IIBUIKICTIO, IO
CSITa€ KUIBKOX TUCSY METPIB 32 CEKYH/TY.

3a MOXOJKEHHSIM Ta JACSKUMH 30BHIIIHIMU OCOOJIMBOCTSIMH PO3PI3HSAIOTH TaKi
dbopmu ropiHHS:

% cnanax — MBUAKE 3arOPSHHS TOPIOYOi CyMillni 0e3 yTBOPEHHS CTHCHYTHX Ta3iB,
SKE HE MEePEeXOJIUTh Y CTIMKE TOPIHHS;

* 3aULMAaHHS — TOPIHHS, K€ BUHUKAE I11]1 BILTMBOM JDKepesia 3arajtoBaHHS;
Cnanaxy8auHs — 3aiiMaHHs, 110 CYMPOBOIKYETHCS TOSBOIO MOTYM S;

.0

)
0‘0

% camosaiumanus — TOPIHHS, SKE TIOYHMHAEThCA O€3 BIUIMBY JDKEpeIa
3aIaJrOBaHHS;

% camocnanaxysanms — CaMO3alMaHHs, 110 CYITPOBOKYETHCS MOSBOIO TTOJTYM 's;

% mainHs — TOpPiIHHA O€3 BUIPOMIHIOBAHHS CBiTJa, IO, SK IPaBHIIO,

PO3II3HAETHCS 32 MOSBOIO TUMY.

3aJie’)KHO BIJ] arperaTHoro CTaHy H OCOOJMBOCTEW TOPIHHS PI3HUX TOPIOYUX
PEUYOBHUH 1 MaTepiaiiB, MOXKEXK1 MOAUISIIOTHCS Ha BIAMOBIAHI KJIaCH Ta IMiAKIACH:
Knac A — TOpPIHHS TBEPJIUX PEUOBUH, IO CYMPOBOKYEThCs (miakimac Al) abo He
CYNPOBOIKYETHCS (TiaAKIac A2) TIHHSM;
Knac B — TopiHHA pIAKUX pEUOBUH, 1110 HE PO3UMHAIOTHCS (Tiakiac B2) y o,
knac C — TOpIHHA Ta3iB;
Kknac /I — TOPIHHA METAIIB JIETKUX, 3a BUHATKOM JyxHuX (miakmac J[1), myxHuX
(miaknac /[2), a Takox meTanoBMicHUX crionyk (miakiac J13);



2. IToka3HMKH MOKeKOBUOYXOHeOe3MeKN peYOBHUH i MaTepiaiiB

[ToxexxoBUOyxoHeOe3MeKka pPEYOBMH Ta MaTepialgiB — 1€ CYKYIHICTh
BJIACTUBOCTEH, SIKI XapaKTepU3YIOTh 1X CXHJIBbHICTh JO BUHUKHEHHS M MOIIUPEHHS
TOpIHHS, 0COOJIMBOCTI TOPIHHS 1 3IaTHICTH I1IITaBaTUCh TACIHHIO 3arOPsIHb.

3a IMMHU TIOKa3HMKAaMU BUIUISIOTH MpuU 2epynu 2o0podocmi mamepianie i
peuosuH: Heroprodi, BaXXKOTOPIOYl Ta TOPIOYI.

Hezoproui (necnanumi) — pedoOBUHU Ta MaTepiaiy, 110 HE3/AATHI 10 TOPIHHS YU
OOBYTJIIOBaHHS Y TOBITPl MiJ BIJTUBOM BOTHIO a00 BHCOKOi Temmeparypu. Lle
MaTtepiaay MiHEpaJbHOTO MOXO/PKCHHS Ta BHUTOTOBJICHI Ha iX OCHOBI Marepiaiu, —
YepBOHA IIeTJla, CWJIIKaTHAa IIerja, OeTOH, KaMiHb, a30ecT, MiHepaJbHa BaTa,
a30ecTOBUI LIEMEHT Ta 1HINI MaTrepiajid, a TakoXX OutbmIicTh MeTanmiB. [Ipu mpomy
HETOpIOYl PEYOBHHHM MOXYTh OYTH TOXKEKOHEOE3NMEUYHUMH, HANIPHUKIIAA, PEYOBHUHH,
10 BUJAUIAIOTH TOPIOY1 MPOAYKTH MPU B3aEMOIIT 3 BOJIOKO.

Baoickoeoproui  (sasicko _cnanumi) — pEYOBHHU Ta Martepiald, IO 37aTHI
crajaxyBaTH, TJIITH YM OOBYIIIFOBATUCH Y MOBITPI BIJ JDKEpeTia 3analloBaHHs, ajie He
3J1aTHI CaMOCTIHHO TOPITH YU OOBYTIIIOBATUCH MICIISI MOTO BUIAJIEHHS (MaTepiaiu, 110
MICTSTh CIAJUMI Ta HECMaaIuMi KOMIIOHEHTH, HAIIPUKJIIA, TEPEBUHA MPU TIUOOKOMY
MPOCOYYBaHHI aHTUIIpeHaMH, PIOPOIIT 1 T. 1H.);

Lopwui (cnanumi) — peyOBHHM Ta MaTepialid, IO 37aTHI camo3aiMaTHcCs, a
TaKOXK CHajgaxyBaTd, TJITH YW OOBYIUIIOBATUCSA BIJ JDKepena 3alajloBaHHS Ta
CaMOCTIITHO TOpITH MICIS HOr0 BUIATICHHS.

Y cBow uepry, y rpymi TOpOYHUX PEUOBUH Ta MAaTEpialliB BUIUISIOTH
JIErK03aliMUCTI PEYOBUMHU Ta Mareplaiv — 1€ PEeYOBMHU Ta Marepiaiu, IO 3AaTHI
3aiimatucs BiJ KopoTkodacHoi (10 30 ¢) aii pkepena 3amajitoBaHHsI HU3bKOI €Heprii.

ten — memnepamypa cnanaxy — ye HaiiMeHwia memnepamypa pedosuHu, 3a
SAKOL 8 YMOBAX CheyianlbHux unpoOysans HAO ii NOBepXHel0 YIMBOPIOEMbCA napa abo
2asu, wo 30amui cnanaxysamu 6i0 Odxcepeild 3aNani08aHHs, dajle WEUOKICMb ix
VIMBOPEHHS uje He 00CMmamus Oisl CMIUKO20 2O0PIHHA, MOOMO MA€E Micye MmilbKu
CHanax — WeUOKe 320PAHHS 20PHY0i CyMIiul, Wo He CYNPOBOONCYEMBC YIMEOPEHHAM
CMUCHYMUX 2a3186.

3HaueHHsS TEMIIepaTypu CHalaxy BUKOPHCTOBYETHCS MJIA XapaKTEPUCTUKHU
MOKEKHOT HEOS3MEKU P1IUH.

Gain — Memnepamypa 3aumannsa — ye HauMeHwia memnepamypa pedosutu,
npu AKIU 8 YMO8AX CneyianbHux eunpo0y8ansb peyosuHa 8UOLNAE 20ployy napy abo
2asu 3 Makow WEUOKICMIO, WO NICls iIX 3ananto8anHs 8i0 308HIUWHLO2O Odcepena
CcHocmepieaemuvCsl Cnanaxy8aHts — NOYAmoK CMitiko20 NOJLYMEHe8020 20PIHHS.

Temneparypa cnanaxy Ta 3aiiMaHHs Jierko 3aimuctux pigud  (JI3P)
BiZIpi3HsAEeThCS HA 5—15°C. Yum HIbKua TemrnepaTypa cnanaxy pildiHdA, THM MEHUIIO0 €
I PI3HMIIA, 1, BIAMOBIIHO, ORI TMOXKEXKOHEOE3NMEUHO 115 pianHa. Temmepartypa
3aiiMaHHS BHKOPUCTOBYETHCS TPU BHU3HAYCHHI TPYNMU TOPIOUOCTI PEUYOBHH, MPH
OLIIHIII TTOKEKHOT HEOE3MEeKH YCTaTKyBaHHS Ta TEXHOJOTIYHHUX MPOLECIB, OB’ A3aHUX
13 MepepoOKOI0 TOPIOUMX PEYOBHH, IPH PO3POOI 3axXOJiB IIOJA0 3a0e3reueHHs
MOXKEKHOT OE3IMEKH.
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tesain__— Memnepamypa camo3auManHa — ye HaAuMeHwa memnepamypa
pedosuHy, npu AKIL 6 YM0o8ax cheyianbHux 6unpoby8amsb 6i00y8acmuvcs piske
30IIbWEHHS WBUOKOCMI eK30MEPMIUHUX 00 EMHUX peaKkyil, wo npusooums 00
BUHUKHEHHS NOJIYMEHe8020 2OpiHHA ab0 6uOyXy 3a 6i0CYMHOCMI 308HIUHBOSO
Oorcepena noaym’s. TemrepaTypa caMoO3aiiMaHHSI PEUYOBMHM 3aJICKHUTh BIJl PAILY
(dhakToOpiB 1 3MIHIOETBCS Yy IIUPOKMX MeEkax. HaWOuIbll 3HAYHOIO € 3aJIekKHICTh
TeMIepaTypyu camo3aiiMaHHs BiJ 00’e€My Ta reoMeTpudHOI (hOPMHU TOPrOYOi CyMIIIi.
I3 30imbmIeHHSAM 00’€My TOprOYOi CyMmilm mpu HE3MiHHIA i1 Gopmi Temmeparypa
camMO3aiiMaHHA 3MEHIIYEThCS, TOMY IO 3MEHIIYEThCSA IUIOIIA TEIUIOBiAAa4Yl Ha
OIUHUINI0 00’€My pPEUYOBMHU Ta CTBOPIOIOTHCA OLIBII CIPHUSATIMBI YMOBH JJIst
HAKOMHMYEHHS Teruia y ropiodiii cymimi. [Ipu 3meHmenHi 00’eMy TOprovoi Cymirri
TeMIeparypa ii caMo3aiiMaHHsI MiIBULITY€ThHCS.

3. Cnoco0Ou i 3aco0M raciHHA MOKEK.

Kommieke 3axomiB, CHpsSMOBaHWUX Ha JIKBIJAIIIO ITOXKEXKI, IO BHHHUKIA,
HA3UBAEMbCA NONHCEHCOZACIHHAM.

OCHOBOIO TIOKEKOTACIHHS € PUMYCOBE MPUITMHEHHSI MPOIECY TOPIHHS.

Ha npaxTuiii BUKOPUCTOBYIOTh JACKUIbKA CIIOCOOIB MPUITMHEHHS TOPIHHS, CYTh
SKUX TOJISITa€ Y MPUBEICHOMY HIDKYE.

Cnocit 0xon00>cenna TPyHTYETHCS HA TOMY, 110 TOPIHHS PEUOBUHHU MOXKJIUBE
TUIBKK TOJl, KOJIM TeMIleparypa ii BEPXHBOTO IIapy BHUINA 3a TEMIEpaTypy HOro
3aMaifOBaHHA. SIKIIO 3 MOBEpPXHI TOPIOYOI PEYOBHMHM BIIABECTH TEIIO, TOOTO
OXOJIOAUTH i1 HIXKUE TEMIIEPATYpH 3aMaFOBaHHS, TOPIHHS MPUIHHS €ThCA.

Cnocio po3zoaenenns 0a3yeTbcs Ha 3AaTHOCTI PEYOBMHU TOPITH IPH BMICTI
KUCHIO y atMocdepi Oibine 14—16% 3a 06’emMoM. 31 3MEHIIICHHSIM KUCHIO B MOBITPI
HUKYE BKA3aHOT BETUYMHHU TIOJIYMEHEBE TOpPIHHS TPHUIUHSAETHCA, a IMOTIM
MPUNUHAETHCS 1 TIIIHHS BHACIIIOK 3MEHIIICHHS IBUJIKOCTI OKUCJICHHS. 3MEHIIICHHS
KOHIIEHTpAIlli KUCHIO JTOCSTA€ThCsl BBEJICHHAM Y TMOBITPS 1HEPTHUX Ta3iB Ta MapH i3
30BHI 200 PO3BEICHHIM KHUCHIO MPOAYKTaMU TOPiHHS (Y 130JbOBAHUX MPUMIIICHHSIX).

Cnoci6 i301ayii TpyHTYETHCS Ha IPUITMHEHH] HAIXOJKEHHS KUCHIO ITOBITPS 10
PEYOBHHH, IO TOpUTh. JIJIsi 1HOTO 3aCTOCOBYIOTH pI3HI 130JIF0IOYl BOTHETACHI
pPEYOBHHHM (XIMIYHA TT1HA, OPOIIOK Ta 1HIIIE ).

Cnocio xXiMiun020 2a1bMy8anHs peakyiil 2OPiHHA TIOJSATAE Y BBEICHH] B 30HY
TOPIHHS raj0iIHO-MOXIJHUX PeYOBUH (OpOMUCTI METUII Ta €THII, (PPEOH Ta 1HIIE), K
NP TIOTAJIaHHI y TOJIYM sl PO3MATAIOThCS 1 3’ €IHYIOTHCS 3 aKTUBHHMH IICHTPAMH,
MPUNMHSIOUM €K30TEPMIUHY pEakiiito, TOOTO BUIIICHHS Teria. Y pe3ysbTaTi LbOro
MIPOIIEC TOPIHHS MPUTTHHSIETHCA.

Cnocio mexaniunozo 3pugy nojiym’sa CUIbHUM CTPYMEHEM BOJIY, TOPOIIKY YU
rasy.

Cnocit éoznenepeuwtkoou, 3aCHOBaHUI Ha CTBOPEHHI YMOB, 3a SIKHX IOJIYM s
HE TIOMIMPIOETHCS Yepe3 BY3bKi KaHAIU, TIEpepi3 SIKUX MEHIIHUHN 33 KPUTHIHHM.

Peanizarisi crioco0iB MPUOWHEHHS TOPIHHS JOCATAETHCS BUKOPUCTAHHAM
BOTHETACHUX PEUOBUH Ta TEXHIYHUX 3aco0iB. /[0 BorHeracHuX HajaeXaTh pEYOBHHH,
0 MaroTh (PI3MKO-XIMIUHI BIACTHBOCTI, SIKI JO3BOJISIFOTH CTBOPIOBATH YMOBH IS
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npunuHeHHs ropiHHs. CepeJ HUX HAWMOMIMPEHIIMMU € BOJA, BOJASHA Mapa, IMiHa,
ra3oBl BOTHEracHI CyMiIlli, IOPOIIKH, ITICOK, IOXEXOCTIHKI TKaHWHH, TOIIIO.
Koxxnomy crnoco0y mpunuHEHHs TOPIHHS BIANOBIAa€ KOHKPETHUHN BUJ BOTHETACHUX
3aco0iB.

Booa € HaliG11b111 PO3IOBCIOKEHUM 3aCO00M MPUITMHEHHS ropiHHsa. BoHa mae
MOPIBHSHO Maly B’SI3KICTh, JIETKO MPOCOYYETHCS B IIUIMHU Ta IIMAPUHUA TOPHOYOi
peyoBuHHU. [lpm 1bOMY BOJAa TIOTJIMHAE BEJIMKY KUIBKICTh TeIJIa 3aBISKH
BUITAPOBYBAHHIO (1711 BUIIApOBYBaHHsA 1 Kr Boau Butpaval erbest 2258,5 k/[x Tenna)
1 YTBOpPIOE TIApOBY XMapy, L0 B CBOIO YEPry IMEPEIIKOKAE IOCTYIy KHUCHIO O
pedoBUHH, 110 TOpUTh. KpiM TOTO, MepeTBOPIOIOYNCH Ha Mapy, Boja 301IbIIYETHCS B
o0’emi mpubmm3zHo y 1700 pasziB. 3MIIIyIOUWCh 13 TOPIOYMMH Ta3aMu, IO
BUJUISIIOTHCS. TIPU TOPIHHI, Mapa pO3BOAMTH iX, YTBOPIOIOYM CyMIlll, HE 34aTHY 0
TOpiHHA. Y BUIIISII MOTY>KHUX CTPYMEHIB, BOAY MOXKHA TaKOXX 3aCTOCOBYBATH IS
MEXaHIYHOTO 30UTTSA MOJyM’sl. 3aBASKH BHCOKIH TEXHOJOTIYHIA CTIMKOCTI BOJU
(po3kiazieHHsT Ha KHUCEHb Ta BOJACHBb BiOyBaeThcs mpu Temriepatypit 17000C) ii
MOKHA BUKOPUCTOBYBATH JIJISl TACIHHS OUIBIIOCTI TOPIOYMX MaTepiaiiB Ta piJiuH.

3acTocyBaHHS PO3YMHIB 3MOUYBadyiB, $IKI 3MEHIIYIOTH IMOBEPXHEBUU HATAT
BOJIU, J1a€ MOKJIMBICTh 3MEHIIUTH 1i BUTPATH Ha TraciHHA JEIKUX MarepiaiiB Ha 30—
50%. Bomy /s raciHHS BUKOPUCTOBYIOTH SIK Y KOMIAKTHOMY TaK 1 Y PO3MUJICHOMY
ctani. KommakTHi CTpyMeHI BOAM 3BHYAMHO 3aCTOCOBYIOTh Y BHUIIAJKaX, KOJIU
HEMOXJIMBO OJIM3bKO MIAIMTH O OCEpENKy TOpiHHS, HANPUKIAJ, MPU IMOXKEXKl Ha
BEJIMKIA BHCOTI, Ha CKJIaJlax JIICOBUX MaTepiaiiB 1 T.iH. JlaJbHICTh, Ha Ky O’€
KOMITAKTHUHN CTpyMiHb, nocsrae 70—80 m. [{ns oTpuMaHHS KOMOAKTHOTO CTPYMEHIO
BUKOPUCTOBYIOTh PY4HI Ta JaeTH1 CTBOJIH.

3Ha4yHO OUIBIIMI BOTHETACHUN €(EKT CIIOCTEPIraeThesl MPHU 3aCTOCYBaHHI BOJIU
y IpiOHO PO3NMUIICHOMY CTaHl. Y TaKOMY BUIJIS/II 11 MOKHA BUKOPUCTOBYBATHU HABITh
JUTSI TAClHHSA JIETKO3aMMUCTUX Ta TOPIOYUX PIIUH, OCKUIBKKM TYMaHOIO/A10Ha Xmapa
JIpiOHOPO3MMIICHOI BOAM 130JIF0€ TMOBEPXHI PIAUH BiJ] MPOHUKHEHHS KUCHIO. | xoua
BOJIa Y KOMITAKTHOMY CTaHl € JOOPUM €JIEKTPOMPOBITHUKOM, III0 CTBOPIOE IEBHY
HeOe3MeKy IiJl 4ac TaciHHA MOXKEX eJIEKTPOYCTAaTKyBaHHsI IMiJl HANPYrow, B TOHKO
PO3MUJICHOMY CTaH1 BOJIa MOKE BUKOPUCTOBYBATHUCH ISl TACIHHSI €JIEKTPOYCTAaHOBOK,
TOMY III0 B TAKOMY CTaHI1 €JIEKTPUYHUHN OIip BOIH Pi3KO 3POCTAE.

He pexoMeHnmyeTbcss TacuTH BOAOIO IiHHI pedi, O0OJIaJHaHHS, KHUTH,
JOKYMEHTH Ta 1HII MPEIMETH, 10 MPUXOIAThH ITiJl BILIABOM BOJU A0 HEMPHUIAATHOTO
CTaHy.

IHKOJM IS TaciHHS BOTHIO 3aCTOCOBYIOTH mapy. CyTHICTh TaCiHHS MOXKEX1
MOJISITa€ 'y 3MEHILEHHI BMICTY KMCHIO Y moBiTpl. KoHueHTpanis napu y nositpi 30—
35% mno o0’eMy BUKIMKAae MNpUNUHEHHS TopiHHA. KpiM Toro, mapa 4acTKOBO
OXOJIOJIXKY€E TIPEIMETH, 110 TIOTaHO BEHTHIIIOIOTHCS.

Ilina — ye konoiona Oucnepcha cucmema, AKA CKIAOAEMbCA i3 OPIOHUX
oynvoauwiok, 3anoenenux 2azom. CTiHKU OynbOaIioKk YTBOPIOIOTHCS 13 PO3YUHIB
MOBEPXHEBOAKTUBHUX PEYOBHH 1 CTAOLII3aTOPIB, CKJIAM SIKUX OOYMOBIIOE CTIMKICTh
miHA. 3a COCOOOM CTBOPEHHSI 1 CKIIQJOM Ta30BOi (pa3u ninu noodinsaroms HA XiMIiyHi
ma nogimpsHo-mexauiyni. XiMiuHa TIiHA OTPUMYETbCS B pe3yJbTaTl B3aeMOIi
KHCIOTHOTO Ta JY>KHOTO PpO3YHMHIB Yy pPYYHHX BOTHETaCHHKax abo XIMIYHHMX
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niHoreHeparopax. [loBITpsiHO-MexaHIYHA TMiHA YTBOPIOETHCS 32  JIOIIOMOTOIO
CreliaJIbHUX MHOTEHEePaTOPIB 13 BOJHUX PO3YHMHIB MIHOYTBOPIOBAYIB.

[lina mae AOCUTh HU3bKY TEIUIONPOBIAHICTh. BOHa 37aTHa mepemkoKaTu
BUIIAPOBYBAHHIO TOPIOYUX PEUOBUH, a TAKOX IMPOHUKHEHHIO MapiB, rasis, TEMJIOBOIO
BUNpPOMiHIOBaHHS. OCKIJTbKM OCHOBOIO IIHM € BOJd, BOHA TaKOX Mae
0XO0JIOJIPKYBaJIbHI BIIACTUBOCTI. BaXKIIMBUMHU XapaKTEPUCTUKAMHU ITIHM € i CTIMKICTH 1
KpaTHICTh — BIIHOIICHHS 00’€My MiHM J0 00’€éMy IIHOYTBOPIOUOi PIAUHHU.
Hu3bkokpaTHUMU TIIHAMU BOTOHB TacsTh, TOJJOBHUM YHHOM, Ha TTIOBEPXHIX

Byznexucnuit 2az (CO2) 6e30apBHMIA, HE TOPUTh, NMPH CTHCKAHHI ITiJ] THCKOM
3,5 MIla (35 kr/cmM2) mepeTBOPIOETLCA Y PIANHY, [0 HA3UBAETHCS 8Y2NIEKUCTOMOIO,
sKa 30epiraeTbcs 1 TPAHCIOPTYETbCA VY CTaIbHUX OanoHax TiJ THCKOM. 3a
HOPMAJIbHUX yMOB BYTJICKHCIIOTA BUITAPOBYETHCS, TMPHU IHOMY 3 1 KI' KHCJIOTH
orpumyetbes 509 i rasy.

JIist raciHHA TIOXKEX BYTJIEKHUCIOTY 3aCTOCOBYIOTH Yy JBOX CTaHax: Yy
ra3ono/ioHOMy Ta y BUMJIsIL CHITY. CHI)KUHKH BYTJICKUCIOTH MalOTh TEMIIEPATypy —
79°C. Ilpu HaAXOMKEHHI Y 30HY TOPIHHS BYIJIEKHCIIOTAa BUITAPOBYETHCS, CHIIBHO
OXOJIOKYE 30HY TOPIHHS Ta MPEIMET, 1110 TOPUTH, 1

3MEHIIIy€ TMPOIEHTHUH BMICT KHCHIO. B pe3ynpTaTi 1hOTO TOPIHHS
MPUMHHSIETHCSL.

Byrnekucinora He eNEeKTpONpoBigHA. 3acTOCOBYIOTH 11 JJisi  TaciHHS
€JIEKTPOYCTAaHOBOK, 110 3HAXOMATHCS MiJ HANMPYTOK, & TAKOX JJI TaciHHSA LIHHHUX
peUe.

Inepmnui 2a3u (azom, apzon, 2eniit) ma Oumoe6i 2a3u MalTh 3JIaTHICTh
3MEHIIYBAaTH KOHLEHTPAI[II0 KUCHIO B OCEPENKY TOpiHHA. BorHeracHa KoHUEHTpauis
[UX Ta3iB NPU TaCiHHI TMOXKEXK Yy 3aKpUTHX MNpuUMIilIeHHSIX ckiagae 30-36% 3a
00’eMOM.

T'anoioosani eyenesoomi (XnajoH, YOTUPUXIOPUCTHHA BYIJICIb, OPOMHUCTHI
CTHJ Ta 1H.) € BHCOKOS()EKTHBHUMHU BOTHETaCHUMH 3aco0amm. [x Bormeracua mist
3aCHOBaHA HA raJlbMyBaHH1 XIMIYHUX PEaKIliif TOPIHHS.

lanoinoBani ByrJeBOJHI 3aCTOCOBYIOTh JJI TacCiHHA TBEPAUX Ta PIIKUX
rOpIOYMX MartepiaiiB, HaUYaCTIIIE MPHU MOXKeXax y 3aMKHEeHUX 00’emax. Borneracna
KOHIIEHTpAIlisl [IMX PEYOBUH 3HAYHO HIDKYA 32 BOTHETACHY KOHIICHTPAIII0 1HEPTHHUX
ra3iB, HapUKJIAA, JJI1 OPOMHUCTOTO €THIIy BOHA cKianae 4,5%, YOTUPUXJIOPUCTOTO
Byrierio 10,5% mno oG’emy. Y TOW ke yac CHiJ] 3a3HAYUTH, IO OUIBIIICTH IUX
PEUYOBHH € BKpall IIKIJJIMBAMH, TOMY MOXYTh 3aCTOCOBYBAaTHCS 3a YMOBH
BIJICYTHOCTI JIIOJIe y MpUMILIEHHI. BITHOCHO MOMIPHY TOKCHYHICTh Ma€ XJaJ0H
114B2, skuii 3a0e3neuye raciHHs NHpHU KOHIEHTpaLisiX Bchoro Ounst 2%. Ane 3a
BUMOTaMHM O€3MEeKU eBakyallis JiroJed TMOoBUHHA OyTH 3aBepllieHa JO0 Woro
BUKOPHCTAHHSI.

OcoOu, mo OepyThb y4yacThb y JIKBIJAlii MOXeEXi, MOXYTb 3aXOAUTH Y
MPUMIIICHHS, 1€ BHUKOPHUCTOBYIOTH OYy/b-SKI TallOiAOBaHI BYIJIEBOJHI, TIIBKH Y
CHeriaJbHuX 3ac00ax 3aXUCTy OPTaHiB IUXaHHS.

Boznezacni nopowiku BUKOPUCTOBYIOTH ISl JIKBIJAIli TOPIHHS TBEPIUX,
PIAKKMX Ta Ta30MOMIOHUX peuoBWMH. BorHeracHwii edekT 3acTOCYBaHHS TOPOIIKIB
CKIIAJAEThCS 3 XIMIYHOTO TajbMyBaHHS PEaKIlii TOPiHHS, YTBOPEHHsS Ha TOBEpPXHI
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PEYOBUHHU, 1110 TOPUTH, 130JIFOBANBHOI TUTIBKM, YTBOPEHHS XMapH MOPOMIKY, KA Ma€e
BJIACTUBOCTI €KpaHy, MEXaHIYHOro 30MBaHHS TOJYyM’sl TBEPJIUMHU YaCTUHKAMHU
MOPOIIKY Ta BUIITOBXYBAaHHS KHCHIO 13 30HM TOpIHHS 3a paxyHOK BuiuieHHS COo.
HaliyacTiie mnopomikyd 3acTOCOBYIOTH IMPU TOPIHHI JIETKO3aMMHUCTHX 1 TOPIOYUX
PIIMH, €EeKTPOYCTaTKyBaHHS, BYTJCHEBUX TIIIOYMX MaTepiatiB, JY>KHUX Ta JIYXKHO-
3eMeJIbHUX METajiB Ta 1HIIMX PEYOBHUH (Kalito, MarHilo, HaTpil0), SKI HE MOXKHA
racUTH BOJIOIO Ta BOASTHUMHU PO3UMHAMH.

Cmuchyme nogimpsa BUKOPUCTOBYIOTH JUIsl TAaCIHHS TOPIOYUX PIAMH 3 METOIO
nepeMillyBaHHs PiIAMHM, 110 TOopuTh. CTHCHYTE MOBITpPS, SKE MOJAETHCS 3HU3Y,
nepeMilly€e HIKHI, OUTBII XOJIOHI Iapy PiIMHU HaBEpPX, 3MEHIIYIOUH TEMIIEpaTypy
BepxHboro mapy. Komm temmepaTypa BEpXHBOTO IIapy CTa€ MEHILIOK 3a
TeMIEparypy  3ailMaHHs, TOpiHHS  OpunuHAeTbesa.  CTHCHYTE  TMOBITpS
BUKOPHUCTOBYIOTh TPHM TaciHHI TOXEX Y pe3epByapax Ha(TOMPOAYKTIB BEJIHUKOI
MICTKOCTI.

["aciHHS HEBENMKHX OCEpPEeAKIB TOXKEXKI MOXKE 3A1MCHIOBATUCH TICKOM,
MOKPUBAJIOM 3 IOBCTUHHU, a30€CcTy, OpEe3eHTy Ta 1HIIMX MaTepiaiiB. MeToj nonsrae B
130JTI0BaHH1 30HU TOPIHHS BiJ] MOBITPSI 1 MEXaHIYHOMY 30MBaHH1 OJIyM s1.

Bubip BorueracHoi pe4oBUHU 3aJIEKUTh BlJ XapaKTepy MOXKEXI1, BIaCTUBOCTEN
1 arperaTHOro CTaHy pEYOBHH, IO TOPSTh, IapaMeTpiB MOXKeXi (IJIOII],
IHTEHCUBHOCTI, TEMIIepaTypu TOPIHHA TOIIO), BUIY MOXexl (y 3akpuromy abo
BIIKDUTOMY MOBITP1), BOTHETACHOT 3JaTHOCTI 110/1I0 TaCIHHA KOHKPETHUX PEUYOBUH Ta
MarepianiB, €pEeKTUBHOCTI CIIOCOOY TaCiHHS TOKEXKI.

OCKUJIBKM BOJIa € OCHOBHOIO BOTHETACHOK PEUYOBHUHOIO, HEOOXITHO MPUIIIUTH
0COOIIMBY yBary CTBOPEHHIO Ta MPale3/1aTHOCTI HAJAIMHUX CUCTEM BOJOMIOCTauYaHHSI.

BinmoBigHO 10 TPOTHMOXKEKHUX HOPM KOQJICHEe NPOMUCLO8E NIONPUEMCIBO
00AOHYIOMb  NOMCENHCHUM _8000nposodom Bin wMoxe OyTtd 00’€qHaHUM 3
rOCIO/IapChKO-TIUTHUM ab0 BOJONPOBOJIOM, SIKHUH BUKOPHUCTOBYIOTH Y BUPOOHHUUOMY
mporieci. Boay Takok MOKHA IOAaBaTH J0 MICI MOXKEX1 3 BOJOMMHUII PIYOK abo
M1BO3UTH B aBTOLUCTEPHAX.

Hopmamu pomyckaeTbest OONagHaHHS OKPEMOI'O MOKEXKHOIO BOIOMPOBOIY
BHCOKOTO a00 HM3bKOTO TUCKY. I1i/1 yac raciHHs MOXKeX Harip BOAU B BOJAOMPOBOIAX
BUCOKOTO THCKY CTBOPIOETHCS  CIELIAIbHUMH  CTAlllOHAPDHUMU  MOXKEKHUMU
HacocaMH. IX 06JaJHYIOTH MyCKOBUMH HPHUCTPOSMH, SKi BKIIOYAIOTh CHCTEMY B
pOOOTY IIpU OJIEp>KaHHI CUTHATY TTPO BUHUKHEHHSI TIOKEXKI.

BogompoBin BHCOKOTO THCKY Mac 3a0e3MeYuTH TMojady KOMIIAKTHOTO
CTpyMEHS BOIU Ha BUCOTY 10 M, KOJM MOKEKHUN CTBOJ PO3MIIIEHO HA PIBHI CAMOT0
BHCOKOT'0 00’€KTa, TP MAKCUMAJIbHOMY CIIOKMBAHHI BOJIM 3 BHYTPIIIHIX MOXKEKHUX
KpaHiB. Y BOJOIPOBOJIaX HU3BKOTO THUCKY HaIllp BOJU CTBOPIOETHCS 3a JOMOMOTOIO
MePEeCYBHUX TMOXXEKHUX HACOCIB (MOTOMOMIIHA, aBTOHACOCH), SIKI TIOJAal0Th BOJY Bij
TIAPAHTIB IO MICIIS ITOMKEXKI.

Hamip B Mepexi TOXEXKHOTO BOJOINPOBONY HHU3BKOTO THUCKY TIOBHHEH
3a0e3MeunTH BUCOTY CTpyMeHs He MeHIte 10 M BiTHOCHO 3eMUTi.

OcHOGHUMU  eNleMeHmaMy  YCMAMKY8AHHS  8O0SIHO20 NOMCEHCO2ACIHHA Ha
00 ’€KMax € NONCeHCHI 2IOPAHMU, NONCENCHI KPAHU, NONHCEHCHI PYKABU, HACOCU MA IH.
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[lokeXHi1 TIAPaHTH BHUKOPUCTOBYIOTH MMl B1AOOPY BOAM 13 30BHIIIHBOTO
BOJIONIPOBOTY. bijig MicIls X po3TalryBaHHs MMOBUHHI OyTH BCTAaHOBJICH! MOKaKUYHUKHU
3 HAHECCHUMH Ha HUX: JIITepHUM iHaeKkcoM «I 1, mudpoBUuMH 3HAUEHHSIMH BiJICTaHI
B MeTpax BijJ IMOKaX4YHWKa JI0 TiJ[paHTa, BHYTPIIIHHOTO JiamMeTpa TpyOONpoBOIYy B
MUTIMETPax, 3a3Ha4C€HHAIM BHUJTY BOJOIPOBIAHOT MEpEKi (TYIMMKOBA UM K1JIbIIEBA).

[Toxe)XHUI KpaH SBJISIE COOOI0 KOMIUIEKT MPUCTPOIB, SIKUM CKIATAETHCA 13
KJarmaHa (BEHTWJIA), IO BCTAHOBIIIOETHCS HA TOXKEKHOMY TPyOONpOBOMl 1
00J1aTHAHOTO TOXKEKHOIO 3’€THYBAJILHOIO TOJIOBKOIO, @ TAKOX MOXKEKHOTO pyKaBa 3
pyuHuM cTBoJIOM. [loXeXHI KpaHM MOBHMHHI PO3MIIIYBAaTUCh y BOYyIOBaHUX a0o
HaBicHUX Mmadax, SKi MalTb OTBOPU MAJS MPOBITPIOBAHHS 1 MPUCTOCOBaH1 IS
ormIoMOyBaHHS Ta BI3yaJIbHOTO OMISIAy iX 0e3 pos3kpuBaHHS. [loxkexHi pykaBu
HEOOXIIHO yTPUMYBATH CYXUMH, CKJIQJIEHUMH B «TrapMOIIKy» abo0 CKaTKy,
IpUETHAHUMH IO KpaHiB Ta CTBOJIB, He piduie 00no2o pa3y Ha 6 micayis ix mpeba
poseopmamu_ma 320pmamu_3ano6o. Ha naBeprsitax mokexxHux mad moBuHHI OyTH
BKazaHi micig JitepHoro iHaekcy «[IIl» mopsiakoBuii HOMEp KpaHa Ta HOMeEp
TeneoHy JUIsl BUKIUKY MOKEKHOI OXOPOHHU.

Jlns mikBijganii HeBEJIIMKHUX OCEPEIKIB MOXKEXkK, a TAKOXK JIJI TAaCIHHS TOXKEXK Y
MOYATKOBIM cTajli iX pO3BUTKY CHJIAMH TIEPCOHANy OO €KTIB 3aCTOCOBYIOTHCA
NEPBUHHI 3aCO0U MOXKexoraciHHA. Jlo HUX BIIHOCSTHCS: BOTHETACHUKH, MOXKEKHUN
1HBEeHTap (MOKpHUBaia 3 HErOPIOYOTO TEII0130JIALIMHOIO MOJ0THA a00 TOBCTI, SAIIUKH
3 TICKOM, OOYKH 3 BOJIOIO, MTOKEXKHI B1JIpa, COBKOBI JIONATH ), MOXKEKHUM THCTPYMEHT
(raku, JTOMH, COKUPM TOILO). IX 3aCTOCOBYIOTH JUISl JiKBifaIii HEBEIUKUX 3aTrOpsHb
710 IPUBEACHHS B /IO CTAllIOHAPHUX Ta MEPECYBHUX 3aCO01B raciHHA MOXKEeX1 ado 10
npUOYTTS MOXKEKHOI KoMaHau. KokHe nmpuMilieHHs, BIIUIEHHS, IEX, TPAHCIOPTHI
3aco0u MOBHHHI OyTH 3a0e3medeHl TaKuMHU 3aco0amMH y BIANOBIAHOCTI 3 HOPMAaMH.
®apOyBaHHS MEPBUHHMUX 3aCO01B FACIHHS MOXKEXKI1 Ta X pO3TALIYBaHHS BUKOHYIOTHCS
srigao Bumor ['OCT 12.4.026176. Sk mpaBmiio, IEpBUHHI 3aCO0M TMOXKEKOTACIHHS
PO3MIIIYIOTBCA Ha TMOXKEKHHX IMUTaX ab0 CTEHJaX, sIKIi BCTAHOBIIOIOTHCS Ha
TepUTOpii 00’ €KTa 3 PO3paxyHKy OAMH 1T (cTeHx) Ha mwiomry 5000 M2,

Ceped nepsunHUX 3ac00i8 NOHCEHCO2ACIHHA 0CcoOIUBe Micye 3aumaromy
802HE2ACHUKU.

3aneXHO BiJ BOTHETACHUX PEUOBHUH, 1[0 BUKOPUCTOBYIOTH Cs, BOTHETACHUKHU
AUISTH HA MiHHI, TA30Bi Ta NOPOIIKOBI.

Iinni 60cnezachuku 3aCTOCOBYIOTh MPU MOXKekax kiaciB A 1 B jyis raciHHs
TBEPAUX Ta PIIKMX TOPIOYMX MAaTeplajiB, 32 BUKIIOUEHHSIM PEYOBHUH, AKi TOpsTh 0€3
JOCTYIly TOBITps ab0 34aTHI TOPITH Ta BUOyXaTW MPU B3AEMOJII 3 IMIHOKW Ta
eJIEKTPOOOIaTHAHHS, III0 3HAXOAUTHCS i HAIIPYTOIO.

Ha nanuit yac 611bI11 JOCKOHATUMHU 1 TAKUMH, 110 BIJIMOBIIAIOTh TEHACHIIISIM Y
PO3BUTKY 3acO0iB TOXKEXKOTACIHHS, € MOPOUIKOGi 602HezacHuku. BOHU MOXYThH
3aCTOCOBYBATHUCH TpH Tokekax kiaciB A, B, C, D 1 E s racinns 3aropanb TBEpAUX
PEYOBHH, PiIMH, Ta3iB Ta ejaekTpoodianHanns i Hanpyroo a0 1000B. [Topomrkosi
BOTHETAaCHUKH BUITYCKAIOTHCS IBOX THUIIIB: 3 yCKOBUM OAJIOHOM 1 3aKayHi.

ByrnekucnoTHi BOTHETaCHMKM BHUIYCKalOThb Tpbhox TtumiB: BB12, BB15 rta
BB18 (uudpu NOKa3yloTh MICTKiCTh OalloHy y IiTpax). IX 3acTOCOBYIOTH MHpH
noxkexxax kinaciB A, B 1 E nns raciHHsg TBepaux Ta PIAKUX PEYOBUH (KPIM THX, IO
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MOKYTh TOPITH 0€3 JOCTYIy MOBITPS), @ TAKOX E€JIEKTPOYCTAHOBOK, 1110 3HAXOATHCS
nig Hanpyrow a0 1000 B 3a yMoBH 0OMeXeHHSI HaOJUKEHHS 10 CTPYMOMPOBIIHUX
YaCTHUH HA BIJICTaHb He OmKye 1 M.

Byriiekucnora y BOTHETaCHUKY 3HAXOJUTHCS y PIAKOMY CTaHI MiJ TUCKOM 6—/
MIla. Ilpu BiAKpUTTI BEHTHIIO OajoHAa BOTHETAaCHHMKA, 32 PAaXyHOK LIBUIKOIO
aniabaTUYHOTO PO3IIMPEHHS, BYIJIEKUCIUNH Tra3 MUTTEBO IEPETBOPIOETHCA Y
CHIFOMOI0HY Macy, y BHUIJISJ1 SKO1 BIH 1 BUKUJAEThCS 3 AudYy30pa BOrHEracCHUKA.
Yac nii BoraeracHukiB 1mporo tuiy 25—40 ¢, noBxxuHa ctpymenst 1,5-3 m.

4. Karteropii npuMilens i OyaiBesb 3a BUOYXOIOKEKHOIO i IOKEeKHOI0
He0e3MeKo10

OCHOBOIO /ISl BCTAHOBJIEHHSI HOPMATHUBHUX BUMOT II0JI0 KOHCTPYKTUBHHX Ta
IJIAaHYBAIBHUX pIllIEeHh HA MPOMHUCIOBUX OO0 €KTaX, a TaKOX IHIIMX MHTaHb
3a0e3neUeHHs] IXHbOI BUOYXOMOXKEK00E3MeKH € BU3HAUYCHHS KaTeropiil MpUMIIIEHb
Ta OyaiBelb BUPOOHUYOTO, CKJIAJICBKOTO Ta HEBUPOOHUYOTO TIPU3HAYCHHS 3a
BUOYXOIOXKEXKHOIO Ta nokexxHoro Hedeznexoro (HAIIB b.07.005186).

Kamezopia_nootcesxcnoi_nebdesneku _npumiuienns_(0yoieni, cnopyou) — ue
Knacu@ikayiiina XapaKmepucmuka RnoMiceydcHoi Hebe3neku o00’ckma, w0
6U3HAYAEMbCA KIILKICMIO | NOJCEHCOHEDEe3NeUHUMU 6IACIMUBOCAMU PEYOGUH |
Mmamepianie, AKi 3HaAx00amvca (odepmaromvbca) 6 HUX 3 YPAXYBAHHAM
0co0UuBOCmeEll MEXHOI02IUHUX NPOUECI8 POIMIUEHUX 6 HUX GUPOOHUUME.

[TpuminieHHs 32 BUOYXOIOKEKHOIO Ta MOXKEKHOK HEOE3MEKO0 MOISIOTh Ha
’sath kareropit (A, b, B, I', JI). SIkicHuM kpuTepieM BUOYXOIMOMXKEKHOI HEOE3MEeKU
npumMinieHs (Oy/IiBeslb) € HAasBHICT B HUX PEUYOBMH 3 MEBHUMH IOKa3HUKaMU
BUOYXOIMOXKEKHOI HeOe3neku. KiuIbKICHUM KpUTEpieM BH3HA4YaHHS KaTeropii €
HaJUIMIIKOBUIM THCK (P), skuil MOXe pO3BUHYTHCA TNpPU BHUOYXOBOMY 3aropsiHHI
MaKCUMaJIbHO MOJIMBOTO CKYMYEHHS (3aBaHTaXEHHs) BUOYXOHEOE3MeUHUX
PEYOBHH Y IPUMIIICHHI.

Kamezopia A (6ubyxonebe3neuna)

[TpumiteHHsT B SKUX 3aCTOCOBYIOTHCSA TOPIOYl ras3u, JETKO3alMUCTI PIIUHU 3
TeMmreparypor crnajaxy He Oinpme 28°C B Takiii KUIBKOCTI, IO MOXYTh
YTBOPIOBATUCA BUOYXOHEOE3MEYH1 IMapora3ornoBITPSHI CyMIIll, MPHU CIajaXyBaHHI
KOTPUX PO3PAaXyHKOBUH HAJUIMIIKOBUI THUCK BHUOYXY B MPUMIIIEHHI MEPEBUIILYE S5
klla. PeyoBuHu Ta martepianu, 34aTHI BUOYXaTu Ta FOPITH MPHU B3a€EMO/IIi 3 BOJOIO,
KHCHEM TIOBITps ab0 OAHE 3 OAHMM B Takid KUIBKOCTI, IO PO3PAXyHKOBHIA
HaJUIMILIIKOBHUI THCK BUOYXY B mpuMilIeHH] nepesuiye Sklla.

Kamezopia b (6udyxonoicesxconebesneuna)

[TpuminieHHsT B SIKUX 3aCTOCOBYIOThCS BHOYXOHEOE3NMEYHHI MUJ 1 BOJIOKHA,
JIETKO3aliMHUCTI PIIMHM 3 TEMIIepaTyporo criiayaxy Oinbire 28°C Ta roprodi piauHu 3a
TEMIIEPATYpHUX YMOB 1 B Takiii KUIBKOCTI, IO MOXYTh YTBOPIOBATHCS
BUOYXOHEOE3MeuHl MIJIOMOBITPSIHI 200 MapOmOBITPSHI CyMIIlll, MPU CHATaXyBaHHI
KOTPUX PO3BUBAETHCS PO3PAXYHKOBUH HAIMIIKOBUNM THUCK BUOYXY B MPUMIIICHHI,
o0 nepesuiye Sklla.

Kamezopia B (nosxcesxconevesneuna)
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[IpumimieHHss B AKUX 3HAXOAATHCS TOPIOYl PIAMHHU, TBEPAl TOPIOYl Ta
BKKOTOPIOYl PEUOBHHH, MaTEepiaJIk 3/1aTHI MIPU B3a€MO/IIT 3 BOJOI0, KHCHEM TOBITPS
a00 0/IHE 3 OJIHUM T'OPITH JIUIIE 32 YMOB, 1110 TPUMIIICHHS, B IKUX BOHU 3HAXOASATHCS
a00 BUKOPUCTOBYIOTHCS, HE BITHOCATHCSA 10 KaTeropiit A ta b.

Kamezopia I

[IpuminieHHss B SKMX 3HAXOASATHCS HETOPIOYl PEUOBMHU Ta Marepiaiud B
rapsuomMy, poskapeHoMy a0 pO3IUIaBICHOMY CTaHi, Mpolec OOpPOOKH SKHX
CYNPOBO/IKYETHCS BUIJICHHSM MTPOMEHHUCTOTO TEIIa, iICKOP, MOJIYM s, TOPIOYil Ta3H,
CHaJIMMI P1IMHU, TBEP/i PEYOBHHH, SIKi CTIATIOIOTHCSA 00 YTUITI3YIOTHCS SK MAJIUBO.

Kamezopia /]

[IpumimieHHss B SKUX 3HAXOAATHCA HETOPIOYl PEUOBMHU Ta MaTepiaid B
XOJIOJTHOMY CTaHi.

5. Opranizauisi mokekHOI 0e3nmeKy Ha BUPOOHUITBI

[Toxkexxna Oe3rneka MIANPUEMCTBA — 1€ TAKUM CTaH MPOMHCIOBOTO 00 €KTY,
IpU  SIKOMY BHKJIIOYAETHCS MOXKIMBICTh TOXKEXKl, a Yy pa3l ii BUHUKHEHHS
3aro0iraeTbCcsl BIUIMB Ha Jt0Jiel HeOe3neuHux (hakTopiB Ta 3a0e3MeUyeThbes 3aXUCT
MaTepiaibHUX IIHHOCTEH.

[ToxxexxHa Oe3neka MPOMUCIOBUX MIAMPUEMCTB CKIQJA€TbCA 3 cucmemu
3an00ieaHHs NOHCENC TA 3 CUCEMU NOHCENHCHO20 3AXUCTY .

Cucmema 3anobicanns nodcedc — 1€ KOMIUIEKC OpraHi3alliiHuX 1 TEXHIYHUX
3aco0iB, CHPSIMOBAaHUX Ha BUKJIIOUECHHS MOXJIMBOCTI BUHUKHEHHS TMOXEXKi, Ha
3ano0iraHHsl YTBOPEHHSI TOPHOYOro 1 BUOYXOHEOE3MEYHOTO CEPE/IOBUINA HIISTXOM
perjaMeHTanli BMICTY TOpPIOYMX Tra3iB, MapiB Ta MWy Y IMOBITPI, a TaKOX
BUKIIIOUEHHS MOXJIMBOCTI BHUHUKHEHHS JDKEpeNn 3amaioBaHHsS abo BHOyXY;
3a0€3MEUCHHs]  TMMOXKEKHOI OE3MEeKM TEXHOJOTIYHUX MPOIEeCiB, 00JIaJHAHHS,
CICKTPOYCTAaTKyBAaHHS, CHCTEM BEHTWJIALII, 30epiraHHs CHPOBUHHM Ta 1HIIHMX
MaTepiais.

3ano0iraHHIO MOXKEXK CIPUIE TepMeTH3aIlisi BAPOOHUYIOro oOIaHaHHS, 3aMiHa
TOPIOYUX PEYOBUH HAa HETOPIOYi, Kl 3aCTOCOBYIOTHCS B TEXHOJIOTIUHUX TMpOIEcax,
OoOMEXeHHsI O0CSTIB PEYOBHUH, IO 3aCTOCOBYIOTHCS 1 30€piraroThCsi; KOHTPOJIb 3a
KOHIIEHTPAIIE€I0 PEYOBHUH Y MOBITPl B MPUMIIMICHHAX 1 TEXHOJOTIYHOMY OOJIaIHAHHI,
3aCTOCYyBaHHS poO0YOi 1 aBapiiHOT BEHTHWJIALIIT; BiJIBEICHHSI TOPIOYOTO CEPEIOBHUIIA B
cremiajgbHl  MpUCTpoi 1  Oe3medHi  Micls; 3acTOCYBaHs  IHTIOIpyrouuMx 1
draermaru3yrounx J00aBOK; BHOIp O€3MEYHUX UIBIAKHUCHUX PEXKHUMIB pyXy
CepeIoBUIIA Ta 1H.

Cucmema  nodxcedxcnoco  3axucmy  3a0€3MEUYETbCS  3aCTOCYBAHHSIM
BOTHEBIJICIKAIOYMX TMPHUCTPOIB HA TEXHOJIOTIYHMX KOMYHIKAIlisiX, B CHCTEMax
BEHTWJIALIT, TOBITPSHOTO OMAJIEHHS 1 KOHJIUIIFOBAHHS MOBITPSI.

3axoau MOKEKHOI O€3MeKH Ha MIAMPUEMCTBAX M0 MPU3HAYEHHIO TOAUISIIOTHCS
Ha YOTUPH TPYIIH:

1. 3axomu, sKi 3a0e3MevyoTh MOXKEXKHY O€3MeKy TEeXHOJIOTTYHOTO IMPOLEeCy 1
oOnaHaHH, 30epiraHHs CHPOBUHU 1 TOTOBOI MPOYKIIIi.
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2. ByniBenpHO — TEXHIYHI 3aXO/HM, SIKI HallpaBJICHHI Ha BUKIIOYEHHS MPUYUH
BUHUKHEHHSI TOXKEXK 1 Ha CTBOPEHHS CTIMKOCTI OTrOpOKYHOUYUX KOHCTPYKIIH 1
Oy/liBesb; Ha 3am00IraHHs MOYKJIMBOCTI MOIIMPEHHS MOXKEX1 1 BUOYXY.

3. Opranizarliiiti 3aX0/iy, K1 3a0€3MeUy0Th OpPraHi3alliio MOKeKHOI OXOPOHH,
HaBYAHHS MPAMIOI0YMX METOJaM IO 3alo0iraHHI0 TOXKEX 1 MO 3acCTOCyBaHHIO
MEePBUHHMUX 3aCO01B raCiHHS MOXKEK.

4. 3acobu mo edeKTUBHOMY BHUOOpPY 3acO0IB TAaCiHHS MOXEXK, 00JIaTHAHHS
MOKEKHOTO BOJOMOCTAaYaHHs, MOXKEXKHOI CUTHami3allil, CTBOPEHHs 3amacy 3aco0iB
raciHHS.



