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BCTYII

MeTonnuH1 BKa3iBKU O HaBYaJbHOI NpakTuku «[igpomerpis piuxoBay
JUTSL CTYJICHTIB 3-TO POKY HaBYaHHS JCHHOI Ta 3a04HO1 (DOPMHU 32 CIIELIAIbHICTIO
103 «Hayku mnpo 3emito», piBeHb BHUIIOI OCBITH OakallaBp MPHUCBIYEHO
NUTAaHHSM OpraHizamii Ta TMPOBEACHHS IMOJbOBOI HABYAIBHOI MPAKTUKU
TAPOJIOTIYHOIO Ta T1IPOXIMIYHOTO HAIPSMIB.

3abe3neyeHHs] BUKOHAHHSA TOJIbOBUX POOIT B MeXaX IUIAHOBHUX 3aB/aHb
H1AKPITUTIOIOTHCS HEOOX1THUMHU METOIMYHUMHU OOIpyHTYBaHHSIMH,
PO3’SICHEHHSIMHU 1 peKOMEHAAIIMUA. MeToINnYH1 BKa31BKU CKJIAJCHO BiIIMOBIIHO
n0 pobouoi mporpamu [1] 3 MOSCHEHHSAMH 1 PEKOMEHIAIISIMHU, SKiI JAIOTh
MOJKJIMBICTh CTYACHTaM 3/1HCHIOBATH CAMOCTIMHY MIATOTOBKY /0 iX BUKOHAHHS.

VY MeTOAMYHMX BKa3iBKaX HABEAECHO MEpENiK JITepaTypyu Ta HOPMATUBHI
BUMOTH JI0 BUKOHAHHS POOiIT i opopmieHHs 3BiTy [1-29].

3a cBOIM 3MICTOM Ta (POPMOIO MOJAHHS MaTepialy METOJUYHI BKa31BKH
OXOILTIOIOTh TEMAaTUKy PIYKOBOI TiApPOMETpii, a TOJOBHE — JAa0Thb 3MOTY
CTyJICHTaM 3JIIMCHIOBATH I1JTOTOBKY JO IMOJBOBHUX 1 KaMepadbHUX POOIT Bif iX
oprasizaiii 10 ¢GopMH MiATOTOBKHU 3BITHOTO MaTepiainy. BiamoBigHO 10 BOTO 1
BBa)KAIOUM TEPEINTIK 3aJ1a4, K1 CKIAAAI0ThC 3 TIAPOMETPUYHMX 1 T1APOXIMIYHUX
BUMIPIOBAaHb, 3BEICHUX Y METOJMYHMX BKa3iBKaX, iX MOsBa JIHCHO € JyXKe
KOPUCHUM KPOKOM B JIOTIOMO31 CTyJIEHTaM [0 3aKpilUIEHHS MPaKTUYHUX
HAaBHYOK IOJIbOBOI i KAMEPAJIbHOT T1IPOMETPI Ta TAPOXIMIi.

MeTonuyHl BKa31BKM MPU3HAYEHO JUIsI CTYJIEHTIB, SIKI HABUYAKOTHCS 3a
cunemanpHicTiIO 103 «Hayku mpo 3emmo» Ta peKOMEHAYEThCS ISl BCIX
cnemiagbHocTed 1 (GopM HaBYaHHS, J€ BHUBYAIOTHCS TIAPOMETPUYHI Ta
riIPOXIMIYHI BUMIPIOBAHHS.

Micus mnpoBeaeHHs npakTuku: piukd uictep, ['muboxuii TypyHuyk,
o3epa bine, Ctapuit TypyHuyk, epuku OnekcanapiBcbkuil, DecTUBaTbHUM.

Mertoto 1 3a1a4aMyl IPAKTUKU €:

— 3aKPINUTH, POMIUPUTHU Ta TTOTTUOUTH TEOPETUUHI 3HAHHS 3 T1IPOMETPIi
Ta T1APOXiMii, OTpUMaHI MiJ] 9ac ayAUTOPHUX 3aHSTH;

— HaOyTH MPAaKTHYHUX HABUYOK CAMOCTIHHOTO BUKOHAHHS MOJIbOBHX 1
KaMepalbHUX T1IPOMETPUYHUX Ta TIAPOXIMIYHUX POOIT.

I1i yac mpakTHKHU HEOOX1THO:

— OBOJIOJITM HaBMYKAaMM OpraHizaiii mpami KOJIEKTHBY IMpPU BUKOHAHHI
TAPOMETPUYHHUX 1 T1IPOXIMIYHHUX POOIT, IHIIIATUBHOCTI Ta CAMOCTINHHOCTI,

— 3aKpIMUTH 3HAHHS 3 TIIPOMETPUYHUX 1 TIAPOXIMIYHUX BUMIPIOBAHb;

— BUKOHYBATHU 00pOOKY Ta 0(hOpMITIOBATH PE3YyJIbTATH POOIT.

MeTtonuuHi BKa3iBKM BUKIAAEHI 3 ypaXyBaHHAM 0araTOpi4yHOTrO
MPAKTUYHOTO HABYAJIbHO-BUPOOHUYOTO, EKCIEAUIIIHHOIO JTOCBIAY MPOBEACHHS
HaBYaJIbHUX MpakTUK 3 «l'iIpomeTpii piukoBoi» B OpecbKOMY AE€pKABHOMY
exonoriugomy yHiBepcuteTi (OJJEKY).



1 NIArOTOBYO-OPTAHIZALIIIHI POGOTH

HapuanpHa mpakTuka NpoxXoAuTh Yy JBa €TaIu:

1) moawboBHMii — Ha 6a3i [igpoekonoriunoro nojsoBoro reHtpy (I'EIILT)
OJIEKY B rupmnosiii gimstaI p. JHIicTep (c. Masikn);

2) kamepaabnmii — Ha 6a3i ['EINL] (c. Masiku) Ta B IHIIMX ayAUTOPIAX i
nabopatopisx OEKY (m. Oneca).

Bumu po6iT, 0 BUKOHYIOTHCS HA HaBYAJIBHIN MPAKTHII, TIOIIJICHI HA TPU
0JI0Ka, MPE/ICTABICHUX HUKYE.

1. IlinroroBuo-opranizamiiini podorm (dopMyBaHHS Opuragm Ta
oOpaHHsi Opuraaupy; O3HaHOMIIGHHS 3 poOOYOI0 MPOTrpaMoI0 HaBYAIBHOL
MPaKTUKHU Ta [IMMU METOAMYHUMH BKa31BKaMH; IHCTPYKTAX 1 3/laBaHHS 3aTIKy 3
npaBui TexHiku Oesneku (TH) Ta oxoponu npami (OI1); ogepkanHs, mepeBipka
Ta MArOTOBKA J0 pOOIT MpuiIaaiB, 00NaHaHHS, TJ1aB3ac00iB 1 Takenaxy (IuB.
JlopaTok A), pATyBaJIbHUX 3aC00IB).

2. TiapoJioriyHi po6oTH Ha BEJIHKHMX Ta cepeaHiXx piukax (BHCOTHO-
IJIaHOBE OOTPYHTYBAHHS T1APOMETPUYHUX POOIT, MPOMIPHI POOOTH Y CTBOpax,
BUMIPIOBAHHS BUTPAT BOJW OCHOBHHM CITOCOOOM T1IPOMETPHYHUMH MIUHKAMH
32 JIONOMOroI0 JIe01A0K, BU3HAYEHHS HANPSIMKY TIAPOMETPUYHOIO CTBOPY 3
BUKOPHCTAHHSAM ITOBEPXHEBUX IOIUIABIIIB Ta OJHOYACHE BUMIPIOBAHHS BUTpAT
BOJIM, OpraHi3allisi TPOCOBOI MEPENpaBH, BUMIPIOBAHHS BUTPAT BOJAU ACTAIbBHUM
Coco0OM 3 TpPOCYy Ta OJHOYACHE BUMIPIOBAHHS BHUTPAT 3aBUCIMX HAHOCIB
OCHOBHHMM CIOCOOOM, MpOMIpH TJIMOMH 3a TOB3JOBXKHIMU TpopuIsiMH 3
BuKopucTaHHsM GPS Ta eleKTpOHHUX €XO0JIOTIB, 00poOKa MaTepialiiB pooiT).

3. BUKOHAaHHS KOMILIEKCY TiIpoJIoro-riipoxXiMiyHux podiT Ha o3epax
(BuMiproBaHHs TMOWH 3 BuUKOopucTaHHIM GPS Ta eleKTpOHHUX €XOJIOTiB,
BU3HAYCHHS TEMIIepaTypHOI cTpatudikaiiii BOAM 3a TNIMOWHOIO Ta 3a TUIOLICIO
BOJIOMMHM, BUMIPIOBAHHS MPO30POCTi, KOIHOPOBOCTI, pH, MiHepaizaiii, 3amaxy,
KOHIIEHTpaIii Ta % HACHYEHHS PO3YMHEHOIO0 Yy BOJI KHCHIO, BiiOip Ta
TPaHCIIOPTYBaHHS 10 JlabopaTopii mpoO BOJM, Ta JOHHHMX BiAKIAAEHb JJIA iX
0JIJIBIIIOTO aHaJIi3y, 00pOOKa OJIepyKaHUX MaTEpPiaiB).

B 3B’s3Ky 3 TUM, 110 MOJBOBUM €Tall HABYAIBHOI MPAKTUKU BUKOHYETHCSA
Ha BOJHUX 00’€KTax, NOTPIOHO MPOUTH IHCTPYKTaX 3 npaBuil Th npu podoTI Ha
BoAHUX 00’ektax Ta npuiHatumu B ['EIIL] 1 nmaboparopisx OJEKY npasunam
OIT1 Tb [2-9], noxepxyBaTHCS iX P BUKOHAHHI BCiX pPOOIT.

B nepiog npakTtuku Bcl 3000B’si3aHi OyTM Ha poOOYOMY MICTI Ta
OpUiiMaTH ydacTh Yy BHUKOHAHHI POOIT BIAMOBITHO NPOTPaMH HABUYAIBHOL
npaktuku [1], OepekHO BIAHOCHTHCS [0 TpPHIAAiB Ta OOJAgHAHHSA Y
BIJIMOBITHOCTI 3 TIpaBUJIaMU €KCILTyartarii Ta mpasui 3 Th.



1.1 Opranizauiiini po6oTtu, BUMOru a0 opopmjieHHs 3BiTYy, opMH i
METOM KOHTPOJIIO TA MiABeIeHHS MiACYMKIB 3 HABYAJIbHOI IPAKTHKH

Crneundikoro HaBYaNbHOI MPAKTUKUA € poOoTa B Opuragax, ToMy Inepen
MOYAaTKOM HABYAJIbHOI MPAKTUKU (POPMYIOTHCS CTYIEHTChKI Opuranu, sKi
cKianawTbes 3 4-5 cryneHtiB. B koxHil Opuraai 0O0B’S3KOBO OOMPAETHCS
Opuraaup, KaHIUAATypa IKOTO Y3TOKYETHCS 3 KEPIBHUKOM MPAKTUKH.

B 000B’s3ku Opuraaupa BXOOUTh OJep>KaHHS W OOJIK MpUIaaiB Ta
oOnamHaHHS JUIsi BUKOHAHHS T1APOMETPUYHUX, T€OJC3UYHHUX 1 TIAPOXIMIYHUX
poOIT, JITEpaTypH Ta KOHTPOJb iX 30€pEKEHHS, a TAKOXK BEJCHHS IOJICHHUKA,
SKUU € HEeBIJI'€EMHOI0 YacCTHUHOIO 3BITY 3 HaBUalbHOI MpakTuku. KpiMm Toro,
Opuragup po3MoiIse MK YJieHaMH CBO€i OpUrajyd BHUKOHAHHS PI3HUX BHUJIIB
MOJIbOBUX 1 KaMEpaJIbHUX POOIT Ta MPHU MIATOTOBII 3BITY 3 MPAKTUKHU.

Koxen Opuranup Bene HIOJEHHUK HABUAIbHOI MPAKTUKH, A€ KOXXHOTO
JIHS BIIMIYa€ MPUCYTHICTh WICHIB CBO€I Opurajay IIiJi yac BUKOHAHHS PI3HHUX
BUJIIB pOOIT Ta iX MEPCOHAbHY y4YacTh B MIATOTOBII 3BITHUX MaTepiajiB i
CaMoro 3BITY 3 HAaBYAJIbHOI IIPAKTUKHU.

[Ticns  ¢dopmyBanHs Opuragm Ta o0OpaHHA Opuragupy HEoOXigHO
O3HAMOMUTUCH 3 LWMH METOAMYHUMHU BKa3iBKaMHW Ta HEraiHO pO3MOYaTH
BUKOHAHHS BUAIB POOIT 3r1iJJTHO poOOYOi MPOTrpaMu HaBYAIbHOI MPAKTHUKHU.

1.1.1 Bumozu 0o oghopmnennsn 36imy 3 Ha8UAIbHOT NPAKMUKU

3a pesynbTaTaMu BUKOHAHHsS pOOIT HAa HABYAIbHINA MPAKTHUIN KOKHOIO
OpUrazior0 CKJIAJA€ThCS OKPEMHI 3BIT 3 HABYAIBHOI MPAKTUKH, JO SKOTO
BXOJISITh MaTepiain ojep KaHi 3a pe3ysibTaTaMi BUMIpIOBaHb Ta iX oOpoOkwu. Lli
MaTepiaiay BKJIIOYAIOTh MOJIbOBI KYpHAIH, Ta0IuIl, rpadiki, OTpUMaHi Imija 4ac
BUMIpIOBaHb a00 3a pe3ylbTaTaMu OOpPOOKHM pe3ysbTaTiB BHUMIPIOBaHb Ta
MOSICHIOBAJIbHY 3aIKUCKY, 3T1IHO pOOOUYO0T MPOrpaMy HABYAJILHOT TPAKTUKH.

Marepianu 3BiTy HyMEpYIOTh | CKPITUTIOIOTH B OJHY MAINKYy 3TiTHO 3MICTY,
SKHH pO3MIIIYEThCS MicIs TUTYIbHOTO jucTa (nuB. Jonarku b ta B).

3BiT moBuHeH Oyt odopmienuit 3rimHo Bumoramu JICTY 3008-2015
«Indopmarnia ta gokymeHTanis. 3BITH y cdepi Hayku 1 TexHiku. CTpykTypa Ta
npasuiia opopmtroBanus» [10].

Jlo 3BITY NpUKIANAETHCSA MIOACHHUK OpUraavpa, B SIKOMy MOBUHHI OyTH
B1IOOpakeH1 BIJJOMOCTI MPO CKjiaja Opuraau, IMIOJCHHA y4acTh il WICHIB MpU
BUKOHAHHI PI3HUX BUJIIB POOIT, 3MICT 1 00CST ITUX POOIT.

JlonaHi 10 3BiTy Marepiald MalOTh CyNpPOBOJKYBATUCH MOSICHIOBATBHOIO
3aMKCKOI0, SIKa KOPOTKO BiAOOpaka€ METOIWYHI BUMOTH MPH BUKOHAHHI POOIT
(3 mocwiaHHSAM Ha BignoBigHy miteparypy [1-20]) Ta daktuuyni ymoBH ©
0COOJIMBOCTI MPOBEIEHHS POOIT HA KOHKPETHOMY BOJTHOMY 00’ €KTI.



1.1.2 @opmu i memoou KoHmpoiw ma ni06eOeHHA RNIOCYMKI 3
HA6YAIbHOI NPAKMUKU

3BIT NMpUNAMAETHCA MIC/sSI BUKOHAHHS BCIX BHJIIB POOIT Ta 0(OPMIICHHS
MaTepialiB 3riHO 3 poOOYOI0 MTPOTPaMOI0 HaBYATIbHO1 IPAKTHKHU.

HaByanbHa mpakTWKa 3aBEPIIYETHCS 3aXUCTOM KOXKHOIO OpHUraaoio
BJIACHOTO 3BITY 1 BKITIOYA€E MPUIMAaHH 3aIKy y BUIJISI1 IHAUBITyadbHUX Oecia 3
KOKHHM CTYJIGHTOM I10 MaTepiaiax MiAr0OTOBICHOIO OpUraioio 3BiTy.

3anik IpUAMaEeThCsI KOMICIEO, KA CKIIAJIA€EThCS 3 KEPIBHUKIB MPAKTUKH.
["010BOIO KOMICIT € BIAMOBIJAIbHUN KEPIBHUK HABYAIbHOT MPAKTUKH.

3anik NpUAMaEThCS Yy CTYACHTIB, sIKI OyJM MPHUCYTHI Ha BCIX POOOYMX
JTHSIX HaBYAJIbHOI MMPAKTUKH, MOBHICTIO BUKOHAIIM POOOYY IPOrpaMy MpakTUKH.

3alliK BUCTABIISIETHCS KOKHOMY CTYJIEHTY 1HJIUBIIyalbHO, 3 YPaXyBaHHSIM
BIJINOBIJICEH Ha 3amUTaHHS IiJ] 4Yac 3axHUCTy 3BITY 3 HABYaJIbHOI MPaKTHUKH,
OIIIHOK, OTPUMAHUX CTYJICHTOM IPU MPOMIKHOMY KOHTPOJI1, SKOCTI BUKOHAHUX
poOIT, 1HIIIATUBY Ta TUCHUIUIIHU 32 YaC MPOXOKEHHS HABYAJIbHOT TPAKTUKH.

3axucT 3BITY 3 HaBYAJIBHOI MPAKTUKUA MPOXOJUTh B MPUCYTHOCTI BCIX
YJICHIB OpUraau.

O1iHKa CTyJIeHTa Ha HaBYaJIbHIM MPaKTUIll CKIAJA€ThCSA 3 JIBOX YACTHH:
1) BukoHaHHS poOIT Ta OQOPMIIEHHS 3BITY Ha MPOTI31 HABYAIBHOI MPAKTUKU
3r1iJIHO PoO0YOi MporpamMu; 2) 3aXUCT MiATOTOBIECHOTO OPUTaI0I0 3BITY.

OdopmiieHnii 3BIT Ta TO3UTUBHA POOOTa CTyAEHTA HAa MPOTA31 MPAKTHKU
owiHtoeThes y 60% Bix 3aranbHO1 cyMH OaniiB, a 3axucT 3BiTy —y 40%.

[TutanHs, K1 3a4al0ThCSl WIEHAMHU KOMICIi MMijJ 4Yac 3ajiKy, BKIIOYAIOTh
OpraHizaiiio TiIPOJOTIYHUX 1 TIAPOXIMIYHUX CIOCTEPEKEHb, IX BHUKOHAHHS,
dbopMH KOHTPOJTIO, METOIM OOPOOKH Ta OIIHKH 3aKJIFOUHUX PE3yJIbTaTIB.

O1IHKY «3apaxosanoy» OTPUMYIOTh CTYACHTH, K1 YCIIIIIHO BUKOHAIH BCl
poOOTH ¥ 0popMIITH 3BIT 3TITHO 3 POOOUOIO TPOTPAMOIO HABYAIBHOI MPAKTUKH.

CryneHTH, skl He BUKOHAU poOOYYy MporpamMy HaBYaJIbHOI MPaKTHUKH,
OTPUMYIOTh «He 3apaxo6aHoy» YU «HeMae OONYCKy» Ta TPOXOJATh HaBYAIbHY
MPaKTUKY MTOBTOPHO, MiJ Yac KaHiKy, a0o BiapaxoByroThes 3 OJJEKY.

3BiTHMI MaTepiaa g0 nm. 1.1:

1) mumynvnuii aucm 00 36imy 3 HABUATLHOT NPAKMUKU;

2) wo0enHuK opuzaoupa 3 HaA8UAALHOT NPAKMUKU;

3) 3micm 36imy 3 HABUANLHOT NPAKMUKU;

4) cnucox nimepamypu;

5) ecmyn 00 36imy 3 HAEUANbLHOI NPAKMUKU 3 ORUCOM MICUb
nPO6eOeHHA HABUATbHOT NPAKMUKU, MeMU Ma 3a0ay HAGUAIbHOT NPAKMUKU,
emanie i 6uodie pooim;

6) nionynukm 1.1 po3oiny 1 36imy 3 HasuaibHOi NPAKMUKU 3 ONUCOM
ni020moeu0-op2anizayiitnux pooim, ck1ady opuzaou, 0008’°a3Kie dpuzaoupy.




1.2 TncTpykTaxk i 3aJiK 3 NPaBUJI TeXHIKN 0e3leKH Ta OXOPOHU Mpaii
i/l 4ac MpoBeJeHHS IiIPOMETPUYHUX, Ie0Ae3UNYHHX i TIAPOXIMIYHHUX POOIT

[lepen moyaTkoM HaBUYAIbHOI MPAKTUKU MOTPIOHO MPOWTH THCTPYKTAXK 3
npasun TexHiku 6e3neku (TH) 1 oxoponu mpami (OIl), noTpumyBaTHCS SKHUX
HEOOX1THO MPH BHUKOHAHHI TIAPOMETPUYHUX, T€OAC3UYHUX Ta TIAPOXIMIYHHUX
poOIT HA TPAKTHIIL, & TAKOX CKJIACTH 3aJIK 3 IJIABaHHS 1 TpeOIi.

OsnaitomnienHss ta BuBYeHHs npasBwi 3 Tb 1 OIIl 3miiicHIoeThCA 3a
JIOTIOMOTOI0 ITMX METOJMWYHHMX BKa31BOK Ta 1HCTPYKLIM, 10 BKa3aHi B MEPENiKy
pPEeKOMEHI0BaHoi Jiteparypu [2-9].

1.2.1 Bumozu 6e3neku neped nouamxom pooomu

[lepen mouaTkoM OKpeMHX BHUAIB poOOTHM Tpeda HPONTH MHOBTOPHUI
IHCTPYKTaX Ha poO0YOMY MICIII BIAMOBIIHO J0 IOTO BULY POOOTH.

JI1s1 BUKOHAHHS MOJOBUX BUAIB pOoOIT TpeOa MaTH BiAMOBIIHI JJIS I[bOTO
OIAT 1 B3YTTS, SKI MOBUHHI OyTH JIETKUMH Ta 3pYYHHUMH. 3a00pOHSAETHCA
IpaioBaTu 0€3 B3yTTS 1 FOJIOBHOTO YOOpY, 3aCO01B 1HAMBIIYaIBHOTO 3aXUCTY 1
anTeuKH.

[Ipy BUKOHaHHI KaMepajJbHUX POOIT 3 BUKOPUCTAHHSIM CHELIaIbHOIO
CJIEKTPUYHOIO OO0JNaJHaHHA (HANpUKIa[, CylIWibHa 1mada) HeoOX1JHO
NIEPEBIPUTH HASIBHICTh HAAIMHOTO 3aXMCHOTO YCTaTKyBaHHS, CTAH €IEKTPHUHUX
IIHYpIB Ta BUJIOK, BUMUKaiB Ta 3aCO01B YIPaBIiHHS.

VY pa3i BUSBJIECHHA NMOPYUIEHb E€JIEKTPUYHOIO YCTATKYBaHHsS ab0 IHIIUX
HECIIPaBHOCTEM, HETralHO TMOBIJIOMUTH TPO 1€ KEpIBHUKA TPAKTUKA abo
3aBigyBaya jJabopaTopii.

1.2.2 Bumozu 6e3neku nio uac 6UKOHAHHA Poodim Ha 600i

Bumorn Oe3mneku mij 9ac BUKOHaHHS poOIT Ha BOJII:

— TIpU KOPHUCTYBaHHI MaJOMIpHUMH CYJHAaMH HE JONMYCKA€ThCSA iXHE
MIepPEBaHTAXKEHHS;

— BaHTaXXOTTHOMHICTh YOBHA BU3HAYAETHCS MIJITXOM 3aBaHTAXEHHS HOTO
3 TAKUM PO3PaXyHKOM, 1100 cyXuil OOpPT 4OBHA B OyAb-SIKOMY MICLI HiAHIMABCS
B TUXY MOTOJy HE MEHII Hik Ha 20 cm;

— CYBOpO 3a0OpOHSETLCS CTOSTH B MOTOPHOMY YOBHI TP MOYATKy HOTO
PYXY 3 MiCLIfL;

— CTOSITH B YOBHI, CUJIITH Ha OOpTax MpH HOro pyci 3a00pOHAETHCS;

— MepHInid, XTO BUXOJHTH 13 YOBHA Ha Oeper, 3000B’sA3aHUN HAJIHHO
MPUIIBAPTYBATH HOTO 1 TUTHKH TICTS I[OTO MOKHA BUXOJHUTH 13 YOBHA 1HIIINM;

— 3a00pOHSAETbCS TIUIABaHHS 1 TPOBEACHHS pOOIT HA YOBHAX TMPHU
IIBUIKOCTI BITPY OLIbIIIe HIXK 5 M/C a00 XBUITIOBaHHI OuibIie 3 OaiB;
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— TpU BUHHMKHEHHI B TIPOIlECi BUKOHAHHS pPOOIT 3HAYHOIO BITPY 1
XBUJIFOBAHHSI, pOOOTY 13 IpeOHUX 1 MOTOPHUX YOBHIB BapTO MPUIUHUTU Ta UTH
1o 6epera;

— y BHUIAJIKY, SKIIO CYJIHO OJep)Kajio MpoOoiHy, poOOTH MOBHUHHI OyTH
HeraifHO MPUIMHEHI, a CYJTHO CIPSIMOBaHEe /10 HalbImx4oro oepera;

— TpU TPOBEJCHHI TiAPOJIOTIUHUX CIIOCTEPEXKEHb 1 POOIT Ha piykax i
KaHajmax Tpeba CTpOro BHUKOHYBaTH HACTyIHI TMpaBWJia BCTaHOBIICHHS
MaJIOMIpPHOTO Cy/HA Ha AKip 1 3MOMKH 3 HBOTO:

a) He MOKHa CTaBaTH Ha AKIp y TPaHMISIX CyTHOBOTO X0y, Ha IepeKaTax,
015151 6eperiB 13 IPUTUCKHUM 1 HEPIBHUM PyXOM BOJIH;

0) TIpu MAXOAl IO MICI CTOSHKMA MOTPIOHO PO3TOPHYTH CYTHO HOCOM
NPOTH Tedil PIUYKU (SKIIO BOHO PYXAEThCS 3a TEYI€I0), 3MEHIIUTH X1a 1
MIPUTOTYBATH SAKIp JI0 Bijjaui;

B) SAKIpHUW KaHAT TOBMHEH OyTH 3a3falieTib TMOKJIAJCHUN PIBHUMHU
[uIaramu, o0 Mpy Bijjadi SIKOPs BiH HE 3aIUTyTaBCs 1 HE 3a4eNKB HAI0yI0BY M
IHIIII YaCTUHU CyJHA Ta IMACAKUPIB, HIDKHIM KiHEI[b KaHaTa MOBUHEH OyTH
HAJIHO MPUKPITUICHUI 10 KOPIyCY cyAHa (HOCOBUIM — JI0 HOCA, KOPMOBUIM — JI0
KOPMH);

') KOJIM pyX CyIHA NPUIMHUTHCS, SIKIp O€PYTh Yy PYKH 1 CKUIAIOTh Y BOAY
TPOXM BIIEpPE], IPU Bij1a4l IKOPS HE MOBUHHO OYTH MOPYY CTOPOHHIX 0C10, IpU
bOMY TOTPIOHO CTEXUTH, 100 AKIPHUI KaHAT a0o SIKIp HE 3a4ENUB OJT, HOTY
a0o pyKy JIIOJIMHHU, 1110 BiJIJIa€ HOTO, Ta 1HIINUX MACAKUPIB,;

1) JUIsl TIOJIETHIEHHS! MiIAOMY sIKOops Tpeba JaTh Maluid Xia yrepen,
MIJHIMAIOUH SKIp, HE MOKHA CUJIBHO HAXWISITUCS a00 3BilTyBaTUCS 3 OOPTY;

€) X1J Cy/THa MO>KHa 301IbIIIYBATH MICIST OCTATOYHOTO MiAHOMY SIKOPS;

— pu poOOTax 31 CTAIEBUM TPOCOM 3a00pOHSIETHCS poOOTa 0€3 pyKaBHIIb;

— TMIpU Opraxizaiii Ji€BOI JOMOMOTH 3 Oepera He BapTO KBAITUTHUCS TLTUCTU
1o Oepera, a, MIATPUMYIOYUCH Ha TUIaBY, 30€piraTi CUIIN;

— Ha YOBEH, IO MIIINAIIOB, MiJHIMATHCS 3 HOca a0 KOpMH, a HE 3 00OpTYy,
1100 YHUKHYTH TEPEKHUIaHHS;

— HE BIJIMJIMBATHU BIJ] YOBHA, KWW MEPEKUHYBCH, 1 30epirae miaBydicTb, a
TPUMATHUCA 32 HBOTO, MiITIMBAIOYH PA30M 3 HUM JI0 Oepera;

— SIKIIO CYJIHO, II0 MEPEeKUHYJOoCs, He 30epirae miaaBydicTh abo SKIIO
HIDKYE 3a Teui€ro € Hebe3nmeuHi Miclsl (MOopord, BOAOCHAAM 1 T.I.), BapTO
HeraiHo TJTUCTHU 10 Oepera;

— mpu poOOTax 3 HEBEJIMKUX YOBHIB 3a00pOHSETHCS TEpecaKyBaTh
J0JIeH 3 OIHOTO YOBHA B 1HIIUH, MEpEeCyBaTUCA 110 YOBHY 1 pOOUTH Pi3Ki PyXU;

— PO3MIILIATH JIIO/IEH 1 YCTaTKyBaHHS B YOBHAX Tpeba Ha MOYaTKy poOOTH,
KOJIM YOBEH 01151 Oepera;

— HE JIO3BOJIAETHCSA CTaBaTH Ha OOPT YOBHA, BC1 pOOOTH 13 YOBHA MOBHUHHI
BUKOHYBATHCS CHUJISIUU;

— 3a00pOHSETHCS TUTaBaHHS 1 poOOTa JaneKko Bijl OeperiB Ha BEIMKUX
03epax 1 BOAOWMHINAX 0€3 OXOPOHU YOBHIB MOTOPHUMU CyTHAMU;
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— BCl BUKOHABIIl TIJIPOJIOTIYHUX CIOCTEPEKEHb 1 POOIT Ha CYyJIHI Ta
KOMaH/a CyJiHa, MOBUHHI OyTH 3a0e3IMeueHi 1HAUBIIYaJIbHUMH PITYBaIbHUMHU
3aco0amMu: pATYBAIBHUMHU Kpyramu, pSTYBaJIbHUMH >KHJIETaMU Ta TMOSICAMHU
MIPOMHCIIOBOTO BUTOTOBJICHHS;

— 3a3HadeHl pATYBaJbHI 3aCO0M MOBUHHI OYTH MIIIHUMH, CIIPAaBHUMHU Ta
TOTOBUMHU JI0 HETAWHOTO BUKOPUCTAHHS 1 BIAMOBIJATH BUMOT'aM HOPMAaTHBIB,;

— IpU BUKOHAHHI MPOMIPIB TJMOMH HAMITKOIO, IITAHTOI0 a0o0 JIOTOM 3
MaJIOMIpHHUX CyJI€H TOBHHHI BUKOHYBATHUCS HACTYIHI 3aTI001KHI1 3aXO0IH:

a) MITAHTOI0 MOYKHA POOUTH TIPOMIpH MPH MTHOMHAX HE OLIbIIe HIX 3 M;

0) mpu rmbuHAaxX Big 3 10 4 M TNpPOMIpU JTO3BOJISIETHCS BHKOHYBATH
HaMITKOIO 5-6 M, BOHA MOBUHHA OyTH 0€3 TPIIIMH 1 HEPIBHOCTEHU, SIKI MOXKYTh
YVIIKOJIMTH PYKH, Maca il He ToBUHHA nepeBuiyBatu 10-12 kr;

B) IIPOMIPHUK IMOBHHEH MepeOyBaTH B HOCOBIM YAaCTHHI CyJIHA, HaMITKY
BapTO 3aKHUJIATH 3 BEPXHBOIO (3a Teui€ro) OopTa CyAHa, SKIO BOHA 3adenuiacs
3a MePeIIKOAY Ha JIHI P1UKH, ii BAPTO HEralHO BIAMYCTHUTH;

I') IpU [IPOMipax JIOTOM PYYHUM 3a00POHSETHCS CTaBaTU Ha OOPTHU Cy/AHA
1 IeperuHaTucs yepe3 6opT, HAMOTYBaTH HA PYKY BUIBHUM KiHEIb JOTIIHS;

1) IpU BUKOHAHHI MPOMIPIB TJIMOMH HAMITKOIO, IITAHTOI0 200 JIOTOM Ha
CYJIHI IOBUHHO OyTH HE MEHIIIE JIBOX YOJIOBIK;

— mpu poOOTI 3 €XOJIOTOM CIiJI CYBOPO JAOTPUMYBATHUCS IHCTPYKUII 3
eKCIUTyaTallii Npuiaay Ta HaCTyITHI BUMOTH:

a) 3a00pTHI MpUCTPOi O0OOB’A3KOBO 3aKPIILIIOIOTHCS 3a OOpPT CyAHAa,
TpUMAaTH 3a00pTHI PUCTPOI y pyKax 3a00pOHSAETHCS;

0) KpUILIKH €X0JIOTa Mij yac poOOTH MOBUHHI OyTH 3aKpUTI;

B) pEryJlOBaHHA amnapara TMpd BKIIOYEHOMY  E€JIEKTPOKHBIICHHI
3a00POHSETHCS;

I') MOHTaX €XOJO0Ta Ha KaTepi a0o0 IUTIOMNII MOBUHEH 3/I1ACHIOBATHUCS 3
JIOTPUMAHHSIM PIBHOMIPHOTO PO3MIIIIEHHS HOTO YaCTHH;

J1) BUINPOMIHIOBAaY (MpuiiMay) €XOJOTy MOBUHEH OYyTH 3akKpilUICHUH Yy
TOPU30HTAJILHOMY TIOJIOKEHHI, HE TMOPYIIyIo4YH Oe3MeKy 1 3py4HICTh poOoTH
oriepaTopa €x0JIoTa Ta 1HIIUX;

€) NpH BUKOPUCTaHHI KHUCJIOTHUX aKyMyJATOpiB Tpeba CTporo
JOTPUMYBATUCA IHCTPYKIUII 3 IX €KCIUTyaTallii;

— IPU HATATYBaHHI KaHaTa (Tpoca) Ha CYJHOIUIABHUX 1 CIUIABHUX PlYKax
NOBMHHA OyTH mependadyeHa MOKIIMBICTh WOTO IIBHAKOrO CIYCKY (miaiomy)
JUJISL IPOMYCKY CYyJIeH a0o TJIOTIB;

— KaHaT, HATATHYTUH Ha BHCOKHX OIOpax 4Yepe3 CyAHOIUIaBHY PiuKy,
NOBUHEH OYyTHW TMO3HAUYEHUN CHUTHAJaMH: YAE€Hb — JEKUIbKOMa Iparnopamu, a
YHOUI — IEK1IJIbKOMa MPUKPITUICHAMH 10 HHOTO OUIMMH JIIXTapsSIMH;

— mpu poOOTI 3 KaHATOM (TPOCOM), HATATHYTUM HEBUCOKO HaJ BOJIOIO,
MOBUHHO OyTH OpraHi3oBaHO Oe3MepepBHE CIIOCTEPEIKEHHS 3a BCIMa CyIHAMH 1
MJI0TaMH, 110 TIXOATh 10 HOTO, 1 3a0€3MeYNTH CBOEYaCHE OMYCKaHHS KaHaTa
(Tpoca) myst 6e3MmepenKoIHOTO MPOITYCKY CyJ/IeH a00 TIOTIB;
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— AKII0 T00JIM3y BHUIlle a00 HIKYE TIIPOCTBOPY € MOBOPOT 1 MIBUAKOCTI
Teuli BEIMKI, HEOOX1JHO OpraHi3yBaTH CUTHAJI3AIlII0 PO HAOIMKEHHS CY/ICH;

— 3a00pOHSIETBCS TIEpEeCyBaTUCA IO KaHATy (TPOCY), CTOSIYM B YOBHI, 1
TPUMATHUCS 32 HHOTO PyKaMHU;

— 3a00pOHSAETHCS MIJIXIJ Ha YOBHI ab0 KaTepi M0 KaHaTa, HATSITHYTOIO
gyepe3 piuKy, 3 BEPXHbOI 32 TEUI€I0 CTOPOHH;

— 3a00pOHSAETHCS TEpecyBaTUCA IO KaHaTy (TPOCy) B UOBHI, SKUH
3aKpIMJICHO 32 HHOTO B HOCOBIH YaCTUHI, P BIACYTHOCTI Ha KOPMi KEPMOBOTO;

— 3a00pOHSETHCS pOOOTA 3 KAHATOM (TPOCOM) O€3 PYKaBUIIb;

— BiaOip mpoO BoAM OATOMETPOM-TUIAIIKOIO 3 BAaHTAXEM POOUTHCS 3
CyJlHa 3a TOTIOMOTO0 T00pe 3aKpIICHOT 3a KapKac ImiaB3aco0y JIeOiKu;

— y miApo3auIax, 0 BUKOPHUCTOBYIOTh MAaJOMIpHI CyjaHa, MOBUHEH
BECTHCSl JKypHaJ pEeCTparlii BHUXOJIB IIJIaB3acoOIB Ha BOJHI OO0 €KTH, JI€
(bIKCYIOThCS Yac BHXOJY, 4Yac IMOBEPHEHHS, KUIBKICTh MPAIIBHUKIB y pEiici,
paiioH poOiT, Mpi3BUIIE 0COOH, 1110 BIJIMOBIAE 32 IPOBEACHHS POOIT, 1 MPI3BUIIE
oco0Owu, 110 J03BOJIMIIa BUXi (KypHas MOBHHEH 30epiratucs Ha oepesi).

1.2.3 Bumocu 6e3neku nio uac 6UKOHAHHA poodim Ha cyuli

Bumoru 6e3mneku i1 yac BUKOHAHHS BUMIPIOBAHb HA CYIIII:

— Tepea IMOYaTKOM POOIT KEpIBHUK MPAKTUKH TIOBUHEH PETEIBHO
OIJISTHYTH F€0/IE3UYHI MPUIaAH Ta IHCTPYMEHTH;

— pEUKM 1 ITaTUBU NOBUHHI MaTH CIPaBHI1 TBUHTH KPIIICHHS,

— MEPEHOCUTH BIIIKH, ITATUBM a00 IHIII HPUIIATU, 0 MAKOTh TOCTPl
KIHII1, I03BOJISIETHCS TIIBKU TPUMAIOUH X TOCTPUMHM KIHISIMU BIIEPE/T;

— MpU XOABKO1 MO BYIUIAX 3a00POHIETHCS HOCUTU PEHKH Ha Tuieyax, ix
Tpeba TEepeHOCUTH B pPyKaxX Yy BEPTHUKAILHOMY TIOJIOKEHHI 1 HEOAMIHHO
CKJIaJIEHUMHU, 3 3aKpIIJICHUMH IBUHTAMU;

— HE J03BOJISIETHCS 3ajuIIaTh Oe3 Harjsay TreoJe3WyHl TpHiIagd Ha
mraTuBax ado y 310paHoMy BHJII B MeXaX JOPOKHBOTO MOJIOTHA;

— TeOJIe3WYHI TPHUIaJM, BCTAHOBJICHI HA INTaTUBaX, HEOOXITHO MIITHO
3aKpITLIIOBATH, BJIABJIFOIOUN TOCTP1 KIHII HIKOK Y 3€MJIIO;

— HE JI03BOJIIETHCA CKJIAJaTH pPEWKW, BIIMIKK 1 INTaTUBH Yy KO3IH,
HOPUTYJISTU A0 AEPEB, CTIHOK Ta JI0 1HIIUX NPEIMETIB;

— 3a00pOHSIETHCS KUJIATH IIMUIBKA MIPHUX MPUJIaAiB, PEHKU Ta BIIIKH, iX
Tpeba nepeaaBatu 3 pyK y pyKu;

— ipu poOOTI OISt Topir Tpeda BUKOHYBATH MPaBUJIIA JOPOKHBOTO PYXY;

— 3a00pOHSETHCA MITHIMATYA PEUKHU, BIXU Ta IHIII MPEAMETH 10 MPOBOIIB
JHIA eJeKTporepeaadi 1 ToMy MoAIOHUX MPEAMETIB Orkue, HiXK Ha 2 M;

— 3a00pOHSETHCS MPALIOBATH HAa KPYTUX CXUJIaX;

— npu 3W0MKax 1Moo6sau3y OyniBeslb HEOOX1IHO 3a3JaJIeTiib BICBHUTHUCS B
TOMYy, 10 B OYIWHKY 3aKpuTi BCl BIKHa Ta (PipaHKu, TpPU CUILHOMY Ta
MOPUBYACTOMY BITP1 3a00POHSIETHCS MPAIFOBATH MTOOJIM3Y OY/INHKIB;
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— HEOOX1THO JOTPUMYBATHUCS 3aXOJIIB 3aXUCTY BiJl €JIEKTPOTPAaBMaTU3MY,
HE MJAXOIUTH 0 00IpBaHUX €JEKTPUYHUX MPOBOIIB, PO OOPUB E€IEKTPUIHHUX
MPOBO/IB HEOOXIAHO CHOBICTUTH KEpIBHMKA TMPAKTUKH, a Oulsl oOpuBY
BUCTaBUTHU OXOPOHY JIO MOMEHTY MPUOYTTS BIAMOBIIHUX CITYXKO;

— TpU HAOMMKEHHI TPO3W POOOTH CIIiJI MPUIIMHUTH 1 BCIM CTyACHTaM
MIEPEUTH 10 3aKPUTOTO TIPUMIIIICHHS;

— TiJ] 9ac TPO3H HE MO3BOJSETHCS CTOSITH I JEPEBAMU Ta MPUTYISITHCST
70 cTOBOYpIiB, 3HAXOJUTUCH OLIII TPOMOBIZIBO/IIB, BUCOKUX MPEAMETIB, CTOBIIB,
KaMEHIB, JIEpPEB, IO CTOATHh OKPEMO, KOHTAKTHOI MEPEki BUCOKOBOJIBTHHUX JIIHIM
1 Ha MIABUILEHHAX

— KOKHa Opuraja MoBUHHA OyTH 3a0e3reueHa OMHTOM 1 HOI0M;

— Yy pa3l HemaCHOTO BUMAAKY CIiJ HaJaTH Tepury JAOMOMOTY
MOTEPHIJIOMY, a TP HEOOX1THOCTI HEralHO BIAMPABUTH MOTO0 B MEAMYHKT, PO
HEI[aCHUI BUMA0K CKJIAJAA€ThCS aKT Ha MICI[lI TPUTOM;

— TiJ] 9ac poOOTH KaTErOpuIHO 3a00POHSIETHCS MATUTH.

1.2.4 Bumozu 6e3neku nicisa 3aKiH4eHHs poOomu

[licns 3akiHuyeHHsT PoOOOTHM Ta Tepe] IOBEPHEHHSM Ha 0a3zy Tpeba
nepepaxyBaTH KiUTBKICTB JIFOJICH y TuTaB3aco0i, iX KUIBKICTh IIOBUHHA OYTH Taka,
K 1 Tepel MoYaTKOM poOOTH. SIKIIO BHKOHYBAJIWCS KaMmepaidbHI poOOTH 3
BUKOPUCTAHHSAM €JIEKTPOOOJIaHAHHSI, TO HOTO TOTPIOHO BIMIMKHYTH Bif
CIIEKTPOMEPEXKi, BUTATHYTH IITETICETbHI BUJIKH 3 PO3ETOK.

1.2.5 Bumozu 6e3neku 6 asapiiinux cumyauisx

VY pa3i BUHMKHEHHS HEIIACHOTO BUITAJIKy Tpeba HETraHO TOBIJOMHTH
KEepIBHHKA 1 BUKJIMKATH MIBUJKY MEIUYHY JorioMory 3a Tenedonom «103». Hami
HaJaTH TMOTEPHJIOMY TEpPIIy MEJAWYHY JOMOMOTY 3TiJHO TMaM ATKH 3 Oe3IMeKH
xutremisuibHocTi [9], abo myHkry 5 iHcTpykmii Ne 67 [2], ae BuKIaaeHO
MOPSIJIOK M1 y Takux Bunaakax. He momyckaTtu y HeGe3neuny 30Hy CTOPOHHIX.

1.2.6 Bumozcu 6e3nexu nio yac 6UKOHAHHA 2iOPOXIMIMHUX POOImM

[Ipy npoBeneHHI  TIAPOXIMIYHUX  pOOIT  HEOOXIAHO  PETENIbHO
JOTPUMYBATHUCS TpaBWII TexHikK Oe3meku [2-9]. HeoOXigHO cTexuTn 3a
BEHTWJIAILIIEIO J1abopaTopii 1 y BUTSKHIM 1madi, HE AOMYyCKaTH POOOTH MpH
noraHii BeHTWIALIi. B nmaboparopHiif anteyii y AOCTYIHOMY MiClli MarOTh
Oytu: Bara, OuHTH, OOpHa KuCiOTa y po3umHi (2%) Ta KpucTamidyHa, HoIHA
HACTOMKA, PO3YMH OLTOBOI KHUCIOTH (2%), JNEWKOIIacTUp, Masb BiJ OMIKIB,
pO34YMH ABOBYIJIEKUCITOI comu (5%), HAMIAaTUPHUN CHOUPT, MHIET, HOXKUII,
CKJISTHKA JJIs IPOMUBAHHS O4Y€ll TOIIO.
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Pob6oTa 3 XiMiYHMMH peaKTUBaAMM:

— TIp¥ poOOTI 3 PIAKUMH KHUCIOTaMU Tpeda maMm’sTaTH, 10 BOHU MOXYTh
CIPUYMHATA BaXXKi XIMIYHI OINIKH, IO IOTaHO TOATHCS, TOMY PO30aBIISATH
KHUCJIOTH TTOTPIOHO JIMIIIE TIEBHUM YUHOM — JIUMU KUCOM) Y 600y, Ta HIKOJIU HE
HaBIIAKY;

— MpHU TOMaJaHHl CHJIBHOI KHUCJIOTH Ha TIIO CNiJl OOMHUTH TOIIKOJKEHE
MICIIE CIIOYATKY BEIUKOIO KIJIBKICTIO BOJM il MPOTOYHUM CTPYMEHEM 3 KpaHy,
a moTiM — 5% PO3YNHOM JABOBYTIEKHUCIOTO HATPitO (COMN);

— TpH OILI JIyraMd Takoxk Tpeba OOMUTH Bpa)keHE MICIe BEIHMKOIO
KUTBKICTIO TIPOTOYHOI BOJAM 3 KpaHy, a BXe MOTIM — 2% pPO3YMHOM OILITOBOI
KHCIIOTH;

— PO30aBIATH KOHIEHTPOBAHUI PO3UMH JIYTYy Tpeba TaKUM YMHOM — JTUMU
JIye y 600), Ta HIKOJIM HE HaBMAaKH;

— IPU PO3YMHEHHI JYTIB Yy BOJI CIHOCTEPITa€ThCsl CHIIbHE PO3IrpiBaHHA,
TOMYy Jyru Tpeba po3uuHsATH y (HaphopoBOMYy TOBCTOCTIHHOMY TMOCYII —
CIIOYATKy KOHIIGHTPOBaHI PO3YMHM, a IIICIA OXOJO/DKEHHS pOo30aBUTH 0
MOTPIOHOT KOHIIEHTpAIlii;

— IMpU MOMAaJIaHHI Y POT JIy>KHOTO PO3YMHY HOJIUCTOTO KAl MOPOKHUHY
poTa MPOMUBAIOTH CIIOYATKY BOJIOIO, a MOTIM 2% PO3YUHOM OOpHOT KHCIOTH 10
YCYHEHHSI MUJIBHOTO TIPUCMAKy Y POTi Ta 3HOBY BOJIOI0, TTOTIM TTOPOKHUHY pOTa
3Ma3y0Th XapuYOBUM KHUPOM;

— SKIO y MOPOXXHUHY pOTa IMONAB PO3YMH Aa30THOKHUCIOro cpidia,
HEOOXITHO TMPOMHUTU TMOPOXKHUHY pOTa BEJIUKOK KUIBKICTIO PO3YUHY
XJIOPUCTOTO HATPIIO;

— MPU OTPYEHHI XIMIYHUMHU PEAKTUBAMH HEOOXITHO BBECTH MOTEPIIIOMY
y LIIYHOK BIJMOBIJHI PEYOBHMHU: IPU OTPYEHHI KHUCIOTaMH — MUJIbHA BOJA,
MarHesis, coja, BallHIKOBA BOJIa, MOJIOKO, PiAKe My4YHE TICTO, CJIM3KCTI BiJIBapH;
OpU_OTPYEHHI JIyTaMH — JIMMOHHA KHcioTa abo 5% oIToBa;, IpH OTPYEHHI
COJISIMU — SI€YHUH O1JIOK, BEIMKY KUIBKICTh MOJIOKA;, NPU OTPYEHHI HOJIOM —
KpOXMaJlb 3 BOJIOIO, B’SI’Ky4l HACTOMKU, MIIHUN Yait abo kode;

— TIPY HAMOBHEHHI MINETKU OyIb-sIKUM PO3YMHOM, Tpeba KOPUCTYBATUCH
TYMOBOIO TPYIICIO;

— po0OTYy 31 WIKIJJIUBUMHU, OTPYHHUMU Ta JETKO JIETIOUMMU PEYOBUHAMU
CJI1J1 TPOBOJIMTHU Y BUTSDKHIN 11adi;

PobGora 3 1adopaTopHuM nocyaom:

— naboparopHuid (CkiasiHUM, dapdopoBuil TOIIO) MOCyn Tpeda TpumaTh
00epeXHO, HE CTUCKAIOYM MOTr0 CHJIBHO PyKamH JJIsi 3al100IraHHS MOKIJIMBOTO
MOPaHCHHS,

— MUTH JabopaTopHUH MOCy Tpeba TeX BKpail 00epexHo HopiiaMu, o0
HE MMPOOHTH THO a00 CTIHKH;

— NpU HEBEIHMKHUX Iopizax ckiaoMm abo dapdopom, Tpeda obeperkHO
BUJTYUYUTU OCKOJIKH, 3MHTH KPOB HaBKOJIO PAaHKH BAaTHHUM TaMIIOHOM, 3Ma3aTH
1o70M Ta 3aB’s13aTH OMHTOM, a00 3aKJICITH JICHKOIIACTHPOM;
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— pu TIIMOOKUX apTepialbHUX MOpi3ax MICs BUIYUYCHHS OCKOJIKIB Tpeba
MIILIHO TIEPEB’sI3aTH PYKY BHILE MOPI3y IKIYTOM, BUTEPTH KPOB HABKOJIO PaHH,
HAKJIACTH KIJIbKa IIapiB CTEPHIIBHOI MapJii, MOTIM TOBCTUM IIap T1rPOCKOIIYHOI
BaTU Ta BUKJIMKATH JIIKaps.

PoboTa 3 HarpiBaJbHUMM NPUJIATAMU:

— HarpiBaJIbHI IPUJIAJAA HE MOKHA OCTaBIISITH 0€3 HarJsdy, iX HEOOXiIHO
BCTAHOBJIIOBATH Ha CIIEIlaJIbH1 130JISAIIAHI T1KIaIKH,

— HarpiTuii mocyn abo iHmI mpeaMeTrd Tpeba OpaTw CreriaabHUMU
MUMISIMH (KaHIEep), KoIOoTpumMadeM ado MPOCTO PYLUTHUKOM,

— y npuMimeHHi jaboparopii 3aBXIM TMOBHUHHI  3HAXOJUTHUCH
MIPOTHUIIOKEKHI 3ac00U: a30€cCT, MCOK, BOTHETACHUK, KOIIIMA;

— BOJIOI0 MOHA FaCUTH TUJILKH TaKl pEYOBUHU, 110 POZUUHSIIOTHCA Y BOJII
a00 Ba)kul 3a Hel;

— MAco, OeH3UH, KepoCUH 2acumu 600010 HENPUNYCMUMO;,

— mpu omikax 1-ro cryneHs (MMOYEpPBOHIHHA MIKIPU) KOPUCTYIOTHCS
crerlaIbHUMH Ma3sIMHU B1JT OITIKIB,

— Mpu omiKax 2-To cTymneHs (ImyXupli Ha HIKipi) BpakeHe Miciie Tpeda
0OpOOUTH PO3UMHOM MApIraHIIEBOKHUCIIOrO Kaiio a00 pO3YMHOM TaHIHY;

— IIPH OITIKax 3-TO CTyINeHs (pyiHyBaHHS TKaHUHHU LIKipH) TpeOa MOKPUTH
Bpa)kK€HE MICIE CTEPUIIBHOIO OB’ SI3KOI0 Ta BUKIUKATH JIIKapA.

PoGoTa 3 ejiekTponpuiIaiaMu:

— B jabopaTopli Kpaile BHUKOPUCTOBYBAaTH €JIEKTPUYHY IUIMTKY 13
3aKPUTOIO CIIPAILIIO;

— M TUIMTKY Tpeda MiakiaaaTd a30€CcTOBY KOBIPY YM KepamidHy abo
MapMypOBY MiJICTaBKY;

— mpu poOOTI 3 ENEKTPOIUIUTKOW, pH-METpoM, OCBIT/IIOBaIbLHUMU a00
IHITUMHU €JICKTPUYHUMH TPWIAJaMUA CII1J] PETEIbHO 130JI0BaTH MPOBOAM, HE
JOMYCKaTH MOTPATUISTHHS HAa HUX BOJU, ICKPIHHS;

— yC1 HECTIPABHOCTI CJT1JI yCYBaTH MPU BUMKHEHIN €NEKTPUIHIN MEpEexi.

CryneHtam 3a00pOHSAETHCS YCyBaTH HECHPABHOCTI J1aOOPATOPHUX
OpWIaaiB 1 TOCYAy CaMOCTIHHO — CJiJ TIIbKM BKa3aTh Ha HECIPaBHICTH
KEepIBHUKY a00 mpauiBHUKY jJadbopatopii. IIpo Bci BUsABIEHI HECHpPABHOCTI Ta
3001 B poOOTI MpUJIAJIIB 1 YCTAaTKyBaHHS HEOOX1IHO MOBIIOMJIATA KE€PIBHUKA.

[Tin yac BUKOHAHHS pOOIT ciif OyTH yBa)KHUM, HE BIJBOJIKATHUCS HI Ha
SK1 CTOPOHHI SIBHIIIA Ta peul.

3BiTHMII MaTepiaa g0 nm. 1.2:

1) nionynkm 1.2 po3oiny 1 36imy 3 HaéuaibHOi NPAKMUKU 3 ORUCOM
OCHOBGHUX NOJI0MHCEHb NPABUJl MEXHIKU 0e3neku i OXopoHu npaui nid uac
nPOGEOeHHA 2IOPOMEMPUUHUX, 26003 UYHUX Ma 2I0POXIMIYHUX POOIm

2) 6 Kinui nionynkmy 1.2 po3oiny 1 36imy 3 HA6UAIbHOI NPAKMUKU
iHhopmayisn npo npoxoosrcenna incmpykmaxcy ma 3oaui 3aniky 3 Th ma OIl
yienamu opuzaou (cnucok opuzadu 3 0coducmumu nIONUCAMU 6CIX UJ1€HIB).
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1.3 TizpoMeTpuyHi, reoae3nuHi i rizpoxiMiuni npuiaaam, miaB3acoou,
TaKeJIaxK, PATYBAJIbHI 32C00M Ta iX MIAT0OTOBKA /1JI1 BUKOHAHHS POOiT

JIs BUKOHAHHS T1IPOMETPUYHHUX, T€OJIC3UYHUX Ta TlIPOXIMIYHUX POOIT
OJICPKYIOThCS BC1 HEOOXITHI mpuiaaaw (3acoOW BHUMIPIOBAIBHOI TEXHIKH) 1
obOnagHaHHS (BUTIPOOYBATBHE 1 JOTIOMIXKHE), TIJIaB3aCO0H, TaKeIax 1 psATYBaJIbHI
3aco0u (1711 BUKOHAHHS TIOJLOBHUX POOIT).

[lepen moyaTkoM BUMIPIOBaHb OOOB’SI3KOBO 3/1MCHIOETHCA TEPEBIpPKa,
I0OCTUPOBKA (KaymiOpyBaHHs) Ta MATOTOBKA MPIIIAJIIB 1 00JIaTHaHHS, IJIaB3acO0iB
1 TakeNnaxy Ta pATYBaJIbHHUX 3aCO01B JIJIs1 BAKOHAHHS POOIT.

[TepeBipKy, IOCTHPOBKY (KajaiOpyBaHHS) Ta MIATOTOBKY MPUIAIIB 1
oOJiaiHaHHsI, T1aB3aco0iB 1 Takeaaxy HEOOXIIHO BUKOHYBATH 32 METOJIMKAMH,
SKI PEKOMEHIYIOThCS Y creriamizoBaniid jitepatypi [11-20] Ta kOpoTKO
BUKJIAJICHI HIKYE 32 TEKCTOM.

1.3.1 Oénaonannn nnaezacodie npu GUKOHAHHI 2IOPOMEMPUUHUX,
2€00e3UtHUX ma 2iOPOXiMiYHUX pooim

Bci camoxigHi miaB3acoOu B poO0YOMY CTaHi MIOBUHHI MATH:

a) CIpaBHUI KOPIIYC, SIKM HE BUSBIISIE TEYl SIK HUXKYE, TaK 1 BUILE 32
BaTEPIIIHIIO;

0) KOMIUIEKT HEOOXIMHOTO IJs TUJIaBaHHS TaKeNaXy Ta YCTaTKyBaHHS:
BEClia, KoueTa, SKOpi, Oarpu, mpuiaaas y JOOCTaTHIM KIJIbKOCTI, HEOOXITHI
OpUIaAM Ta IHCTPYMEHTH JUIsl PEMOHTY JIBUTYHA;

B) CIpaBHI BOJIOBIIJIMBHI 3acOoOM: Ha MallUX CyJax — KOBIII, Biapa; Ha
BEJIMKUX — TIOMIIH, HACOCH;

T) MAPYYHI PEMOHTHI MaTepiaiu JJik TUMYACOBOTO 3aKJIaJICHHs POOOTH 1
TPIIIMH, 30KpeMa, MIacTup (MPSIMOKYTHHMM IIMATOK Ope3eHTYy, OOIIUTHH IO
KpasiX MOTY3KOIO 3 IETJISIMU Y KyTax);

1) HEOOX1/TH1 pATYBaJIbHI 3aCO0U;

€) 3aco0u CyJAHOIUIaBHOT CUTHATI3AIIi1;

) anTeyKy JUIsl HaJaHHS MepIIoi JOTOMOTH.

Bci ManomipHi cyaiHa MOBUHHI OyTH 3a0€3MeueHi HaCTyITHUM MiHIMyMOM
pATYBaNbHUX, BOAOBIJIMBHUX 1 TPOTUIIOKEKHUX 3aCO01B:

— patyBaibHUN KpyT (1 mt.);

— KaHaT JIOBXHUHOI0 25 M, IPUB’A3aHUI 0 PATYBAIBLHOTO KPYyTa;

— pATyBasbHI XuieTd (1 mT. Ha KOXKHY JIIOJIUHY);

— cokupa (1 mr.);

— sikip (2 mT.);

— yepnak abo kismi (1 mrT.);

— anreuka (1 mmir.).
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1.3.2 3azanvnuit nepenix npunadie, 061a0HAHHA mMa OIAHKOGUX
eUmMpaAmHux mamepianie, HeEOOXIOHUX O3 BUKOHAHHA 2I0OPOMEMPUYHUX,
2e00e3udHUX i 2IOPOXIMIYHUX POOIM ma eUMIPIOGAHb

[lepen moyaTkOM BHUKOHAHHS pPOOIT 1 BUMIPIOBaHb BIAMOBIAHO JI0
peKOMEHIaIiid y cheriami3oBanii Jiteparypi [11-29] Ta mux MeTOaUYHHX
BKa31BOK 3/[IHCHIOETHCS TIEPEBipKa 1 MATOTOBKA MPHIIA/IIB Ta 00JIaTHAHHS.

3aranpHUN TEepesiK mpuiajiB, oOJaJHaHHA Ta OJIAHKOBUX 1 BUTPATHUX
MaTepiaiB, HEOOXiMHUX [JIsI BUKOHAHHS T1IPOMETPUYHHUX, TE€OAC3UYHHX 1
TiAPOXIMIYHUX POOIT HA HaBYAIbHIN MPAKTHUIl, PEACTABICHUIN HIDKYE.

YoBeH (YKOMIUIEKTOBAHMN MalioJlaMu Ta CUAIHHAME) — 1 o11.

KommiekT Becen (2 Becna) — 1 KOMIUICKT.

SAxkip (3 NiHEM JOBKUHOIO 25 M) — 2 MIT.

Cokupa — 1 .

ParyBansHuii Kpyr (3 JiHEM JOBXHUHOO 25 M) — 1 of1.

ParyBanbH1 xuinet — 1 mIT. Ha KOXKHY JTIOJUHY.

UYepmnak (kiBmr) — 1 1.

AnTteuka (aBToMOO1IBHA a00 iHIIA) — 1 mIT.

[Tapa 4o0iT pe3uHOBUX — | Mapa Ha KOXKHY JIOJUHY.

Kypsimetp — 1 ox.

Tpancrioptup reone3nunuii — 1 ox.

[Hupkynb-BumiptoBad — 1 oz.

Crpiuka 3emuiemipsa JI3-20 (abo pysneTka reoge3ndna) — 1 of.

Kowmrmekt mmunpok (6 mT.) 1o crpiuku JI3-20 — 1 koMrmiekT.

Po3mivennii miuaByunii TaHor (HoBXUHO0 50 M) — 1 KOMILJIEKT.

bycounb pyuna BII-1 (a6o inma) — 1 ox.

Teonomit 2T-30 (2T-30I1 a6o ixmmit) — 1 ox.

[ltatuB nns Teomonmity (TpuHora) — 1 og.

Bixu (Tnuku) reoge3nyni — 6 oj.

Komrnekt nepeB’ssHux KijakiB (6 mT.) — 1 KOMIUIEKT.

Komrnekt MeraneBux 6ammakiB reojie3sndHux (2 mr.) — 1 KOMIUIEKT.

Hisenip H-3 (H-10KJI a6o ixnmwmit) — 1 ox.

[ratuB nns HiBenipy (TpuHora) — 1 of.

Petika miBenipaa PH-3-3000C (ab6o inma) — 1 og.

TumuacoBuil nepeB’aHUi penep (xpecToBuHA) — 1 of.

Peiika BogomipHa nepenocuna ['P-104 (PBII-111-49) — 1 ox.

Pelika BojjoMipHa niepeHocHa 3 3acnokotoBaueM ['P-23 — 1 ogx.

VYpizuuii kijok abo aepeB’sHa nans (mosxkuHoro 0,5 M) — 1 og.

Camonmuc piBHsg Boau «Bammaiiy — 1 KoMIIIEKT.

[ITanra rigpoMeTpryHa po3kiaaHa (I0BKHHOI 3 M) — 1 KOMILIEKT.

Jlot mexaHiunuit (rizpomeTpuyuna ediaka) [T1M-23 («Hesay) — 1 ox.

BanTaxx pubomnoaioHoi ¢popmu (Baroro 5 kr ado 10 xr) — 1 oz,

Amnaparypa cynmytHukoBoi HaBirauii GPS72 Garmin (a6o inmmif) — 1 ox.
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Exonot enexrponnuii Fishfinder 250 Garmin (a6o inmmii) — 1 ox.
Mummnok rigpomerpuunuii ['P-21M (ado I'P-55 um I'P-99) — 1 xomiuIekT.
Cexynnomip mexaniunuid COII nip-2a (abo 1Hmmit) — 1 ox.

[TomnaBii moBepxHeBi (IepeB’stHi Kpyru ado i) — 15 o,

AHemoMmeTp pyuHuid (MexaHiuHUM, UdpoBUid ad0 1HIUH) — 1 of1.
baromerp-msimika ['P-16M — 1 koMIIIeKT.

baromeTrp mutTeBOoro HanoBHeHHs ['P-18 — 1 KOMIUTEKT.
baromerp-Bakyymuuii [ P-61M — 1 koMIIEKT.

taTuB ans 6arometpy-Bakyymuoro I'P-61M — 1 og.

€MHicTh (MeTaneBa abo IIaCTUKOBA) Ats BOAH (00’ eMoM 5 am°) — 10 .
MipHuuii mocy (CTakaHu, IITIHAPU TOMIO) — 1 KOMIUIEKT.

[Tpunan s npumycoBoi ¢insTparti piguau ['P-60 — 1 koMriiekT.

Baru naGopatopHi enekTpoHHi (abo iHmii) 3 TouHicTio 10 0,0001 T — 1 og.
EKCHKATOp CKIISHUIT (a60 iHImiT) emHicTIO 2-5 1M° — 1 o1,

[Mada cymmnbaa 2B-151 (abo inma) — 1 og.

Tepmomerp ckisinuid prytHuid TT 1o madwu cymunsnoi 2B-151 — 1 og.
Enextpuuna niv nadoparopna CHOJI-1,6.2,5.1/9-U3 (abo inmia) — 1 o.
Hacoc pyunwuii (HoxHU#) — 1 of1.

brokc antominieBuid — 10 .

Iy mornwmii ['P-69 — 1 koMIuIeKT.

Bin6ipauk npo6 goHHUX BinkinagiB (kosmosuit) ['P-86 — 1 o,

€MHICcTb (BiApo abo iHIIE) s P00 TOHHUX BiAKIaACHb — 1 Of1.
Tepmometp Boanuii (TM 10-3 abo iHmmii) — 1 ox.

Omnpasa 111 TEpPMOMETPA BOAHOTO (3 JIIHEM JTOBXUHOIO 2 M) — 1 oz,
Yamku dhapdoposi — 10 mit.

i TurensHi — 1 o,

Tinmi mydenbri — 1 og.

[Tinmer — 1 ox.

OinbpTp ManepoBUil MapKu «CHHS cTpiukay — 10 1miT.

Crpiuka juist camornuca piBHsa Boau «Banmait» — 1 .

Amnanizarop pinuau DKOTECT-2000T (3 enekrpogom DBJI-1M) — 1 ox.
Amnanizatop po3unHeHoro kucHio AXKA-101M — 1 ox.
bapomeTtp-anepoin mereoposoriunuiit BAMM-1 — 1 ox.

['irpometp ncuxpomerpuunniit BUT-2 — 1 ox.

Konnykromerp DKCITEPT-002 (3 natunkom YEII-H-C) — 1 og.
pH-Metp-miniBonsT™MeTp pH-150M (3 enekrpogom DCKII-08M.1) — 1 ogx.
AxkBaguctuistop enektpuunuid /13-10 — 1 ox.

Juck 61t (Cekki) — 1 og.

Yamku dapdoposi — 10 mT.

[TnuTka enexrpuyHa — 1 of.

[lItatus naboparopuuii — 1 ox.

Ha6ip apeomerpis AOH-1 -1 og.

CrangaptHuil mpudT 3 BUCOTOO JiTep 3,5 MM — 1 1miT.
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[IIxana koJbOPOBOCTI BOoAU — 1 0., 3amastHi MPOOIPKU 3 KOJIHOPOBUMHU
po3urHamu 3 HoMepamH Bif I mo XXI:

— [-1I — cuniii;

— -1V — OnakuTHUH;

— V-VI — 3enenyBaro-01aKUTHUH,

— VII-VIII — 6imakutHO-3€1e Ui,

— | X-X — 3enennti,

— XI-XI1 — 5x0BTYBaTO-3€1€HUII;

— XI-XIV — 3enenyBaro-K0BTHI;

— XV-XVI - xoBTHH,

— XVII-XVIII — kopn4yHIOBaTO-KOBTHIA;

— XIX-XX — )K0BTYBaTO-KOPUYHEBUH;

— XXI| — xopuyHEeBHIA.

Kumxka rigposoriuaa KI'-1M(H) — 1 mt. (nuB. lomxaTok I')

Kumxka rigposoriuaa KI'-3M (1) — 1 wt. (auB. JomxaTok /1)

Kumxka riaposoriuaa KI'-6M(uH) — 1 wt. (quB. JogaTok E)

Kumxka rigposoriuaa KI'-7M(H) — 1 w. (auB. domxaTok 7K)

XKypHan KyToMipHUX BUMIpIOBaHb Teo10J1iToM — 1 mT. (1uB. Jlomarok 3)

Kumxka rigponoriada KI'-2M(u) — 1 mr. (auB. JogaTox W)

Kamxkka reogesnyna KI'-64 — 1 .

InxenepHuit kanbKynsaTop — 1 ox.

[Inanmer-TpuMay il manepy Ta 0JaHKOBOTO Matepiainy — 1 miT.

Jlinilika — | WIT. HA KOXKHY JIOAUHY.

OmniBeup mpocTuid — 1 WIT. HA KOXKHY JIIOJIUHY.

KoMIiiekT pi3HOKOJILOPOBUX OJIIBIIB — 1 KOMILJIEKT.

Crupanka — | 1IT. Ha KOXKHY JIOJIUHY

Pydka 3 4opHOIO 1acToro — 1 MmIT. Ha KOXKHY JIIOJIUHY.

3omut (12-24 apk.) — 2 mrT.

[Mamip minimMerpoBwuii (hopmat A-4) — 7 apk.

[Mamip Oinmit (hopmar A-4) — 100 apk.

[Mamip Oinmit (hopmar A-3) — 2 apk.

[Tanka kapToHHA (200 TIACTUKOBA) JIJIs TIepEIUTiTaHHs 3BITY — 1 1IT.

I'omuaHuk — 1 on.

Kanenmap — 1 mr.

X1IMI4YHI pEaKTUBH.

— HACUYCHUH PO3YWH KaJlis XJIOPHUIY;

— 0,8M po3uuH Kajiis XJIOpUIy;

— O0ydepni po3unnu 3 pH 4,01; 6,86; 9,18.

JlaGopaTopHuii OCYI:

— ximiuni crakanu Ha 25-50 cm®;

— MIMETKHA MIipHI,

— mutiaap CHenseHa.
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1.3.3 Ilepegipka, ocmuposka i ni02omo6Ka OCHOGHUX 2e00€3UYHUX
npunadie 014 6UKOHAHHA GUMIPIOBAHD

[lepen moyaTkoM BUMIPIOBaHb 1 pOOIT OOOB’S3KOBO IIJITOTORIIOIOTH Ta
MEepPEeBIPSIIOTh OCHOBHI T€0JIC3WYHI Tpuiaaaud (TEOJOMIT 1 HIBEdp), SKI
BUKOPHUCTOBYIOThCSL ISl TOJILOBUX BHUMipioBaHb 1 poOit. Ili mepeBipku
HEOOX1IHO  BUKOHYBaTH 32  METOAMKAaMH, SIKI PEKOMEHIYIOThCS Yy
cremiaizoBaHii JiTepaTypi [21-29] Ta KOpOTKO BHKIIaJCHI HIDKYE.

HepeBipKa TAa IOCTUPOBKA TeOIlOJIiTa

s reoponitiB T-30, 2T-30 1 2T-30IT (puc. 1.1), 1110 BUKOPHUCTOBYIOTHCS
Ha MPAKTHUIll, TOUYHICTh BITKY cTaHoBUTH 30" (puc. 1.2). i maHoro Tumy
TEOJI0JIITIB MPOBOJIATH TPU OCHOBHI MEPEBIPKH, K1 BUKIIAJICHI HIKYE.

1. Bichb IWIIHAPUYHOTO PIBHS MPH  alijiajii TOPU3OHTAIBLHOTO KOJa
NOBUHHA OYTH MEPHEHANKYJISIPHA IO BEPTUKAIBHOI OCi 00epTaHHs TPYOH.

Jlnst maHoi mepeBIpKU BCTAHOBIIOIOTH IMyXHUpElb PIBHA Ha CEpPEUHY.
[Totim moBeprtaroTh amigany Ha 180°. Skuro myxupeib 31AIIOB BiJl CEpeAUHU
OUIBII HIK HAa OAHY MOJUIKY, TO BUIIPAaBHUMHU I'BUHTAMU PIBHS BCTaHOBIIIOIOTH
NyXUpelpb Ha MOJOBUHY YTy HOro BiAXWIIEHHS BiJ cepenunu. [Ipu moBoporti
amaaan Ha 90° 1 360° BigxXuIeHHS HE TTOBUHHE MEPEBUIIYBATH OJHIET MTOIIKH.
JI71s1 KOHTPOJTIO 1110 MEPEBIPKY 3a3BUYAI TOBTOPIOIOTH 3-4 pa3u.

2. BepTukaspHa HUTKA CITKM HUTOK IOBHHHA OYTH CTPIMKOIO.

Jlist i€l mepeBipKy HABOAATH BEPTUKAIBHY HUTKY Ha SKYCh HEIOPYIITHY
TOYKY (HANpUKIIAJ, TOYKa Ha CTiHI OyAMHKY). [lifoun HaBIAHMM I'BUHTOM TPyOH,
CIIOCTEPIraloTh 3a MOJIOKEHHSIM 300pa)KeHHSI TOUKHM Ha HUTII CITKH. SKII0 1€
300paKE€HHSI TOYKH CXOAMTH 13 HUTKHU CITKH, TO, MOCIAOMBIIN FOCTUPYBAJbHI
I'BUHTH TIOBEPTAIOTH CITKY TaK, 00 300payKeHHS HE CXOUJIO 3 HUTKHU CITOK.

3. BizupHa Bick TpyOW TOBMHHA OyTH TEPHEHIUKYISIPHA JIO
TOPU30HTATIBHOT OCi 00epTaHHs TPYOu (BU3HAYECHHSI KOJIMAIIITHOT MOXUOKH).

BubpaBiu Ha MICIIEBOCTI TOUKY, OepyTh BIIUIIK M; 32 TOPU30HTAIIBHUM
kojioM. [loTiM mepeBoAsTh TpyOy uepe3 3€HIT, CHOCTEpIraloTh Ty K TOYKY,
poOIstun BiTiK M,. Pi3HUIS MIXK BiAJTIKaMH TTOBUHHA OYTH OJIM3BKOIO 0 HYJIA 1
HE TTOBMHHA TIEPEBUIIYBATH ITOBOEHOI TOYHOCTI IHCTPYMEHTA 2¢ 3a MPUHAOM:

2¢c =M, — M; + 180°. (1.1)
[Tpu mepeBuIieHH1 BEIMYMHU MOXUOKH BCTAHOBIIIOIOTH alilady Ha BIJJIIK

M,', npu sKoMy TEepeTHHAHHS HHUTOK 3ilJe 3 300paKECHHS TOYKH, SKY
CIOCTEPIrarTh, HA BETUUUHY

MZ' =M2—C. (12)
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Puc. 1.1 — 3aransuuii Bumsg i 6ynosa teononita 2T30
(a — Burysix npu KJT; 6 — Bursa mpu KIT;
B — CXeMaTU4YHHI po3pi3; I — OCl TEO10JIITa):
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1 — migcraBka (OCHOBA) TeoaoiTa (qHO QyTaspa);
2 — IITaTHB;
3 — 3aKkpinHUM TBUHT aJlijiaJid ropu3oHTanbHOTO Kpyra (I'K);
4 — paBigauil rBUHT ampaanu I'K;
5 — mumiHApUYHKUM piBeHb Npu anigaal ['K;
6 — HaBiAHMI (MIKPOMETPUYHHUI) TBUHT 30pOBOi TPYOH;
7 — doKycyrounil TBUHT (KpeMallbepa);
8 — 3aKpinHu# TBUHT 30pOBO1 TPYyOH;
9 — Bi3Up;
10 — okyap;
11 — BiAJiKOBUI MIKPOCKOTI;
12 — KOJIOHKWU;
13 — Tperep;
14 — 3akpinauii rBuT TiM0Oa I'K;
15 — mimifiMaibHi TBUHTH;
16 — n3epkaro;
17 — 00’ €KTUB;
18 — ma3 1 KpituieHHs opieHTUp-0ycout;
19 — BepTHUKaIBHUN KPYT;
20 — nasiganii rBUHT diM0Oa ['K;
21 — mim6 I'K;
22 —ampnana I'K;
23 — 1m0 BepTukanbHoro kpyra (BK);
24 — ampnana BK;
25 — cTaHOBUM 'BUHT (BXOJIUTH JIO CKJIAly IITaTHUBA);
26 — 30poBa Tpy0a;
27 — NWWIIHAPUYHUNA PIBEHb MPHU 30pOBiH TpyO1 (1HOI BiH BIACYTHIN abo
3aMIHEHUH Ha BI3UP);
28 — opieHTUP-OyCOMb (3HAXOAUTHCS Y QY TISp1);

29 — rocTtupyBajbHI (BUIPABHI) TBUHTU UWJIIHAPUYHOTO PIBHS TIPH
ampaanl I'K;

30 — mpuTUCKHA MJjacTUHA (IJIs MPUTUCKAHHS (QyTIsipa A0 IMiJCTaBKU
npuIany);

ZZ1 — BepTHUKaJIbHA (OCHOBHA) BiCh OOEpTaHHS TE€OMIOJITA;

HH, — ropusonTansHa BiCh 0OEpTaHHS 30pOBOi TPyOH;

VV1 — BI3UpPHA BICH;

UU1 — Bich IuiIiHApUYHOro piBHA npu anigaai 'K (mpu BctaHoBieHi oci
UUl y TOPU3OHTAJIbHE TOJIOKCHHSI OCHOBHa (BEpTHUKaJbHA) BICh
o0epTaHHs 30pOBOi TpPyOM TEOa0JITa ZZ  BCTAHOBIOETECS Y

BCPTHUKAJBHEC HOJIO)KCHHSI)
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Puc. 1.2 — Tlpukianu noJis 30py 30poBoi TpyOH (3 mpasa) Ta BiJITIIKOBOTO
Mikpockory (3 siBa) Teogoity 2T30IT (Biaik 3a ropu3oHTaIbHOIO miKaoro (I7)
ckiagae 178°33"; Biamik mo BepTukainbHil mkaii (B) gnopiBHioe —2°12")

Jani, mnocnaOMBIIM  BEPTUKAIbHI  IOCTUPYBAJIbHI TBHHTH  CITKH,
TOPU30HTAJbHUMU FBUHTAMH, BUTBUHYYIOUM OAWH 1 HACTUIBKH K YIBUHUYIOUH
1HIIM, TOBEPTAIOTh IEPETUHAHHS CITKH HAa TOUKY CIIOCTEPEKECHHS.

[lepeBipKy MOBTOPIOIOTH JOTH, IOKU KOJIIMAIliifHA MOXHOKa T€OA0JITa HE
OyJie MEHIIIa HOro MOIBOEHOI TOYHOCTI.

IlepeBipka Ta I0OCTHPOBKA HiBeJipa

JIst BCIX THUTIB HIBEJNIpPiB MOBUHHA BUKOHYBATHCS TOJIOBHA YMOBA: BiCh
BI3UPHOI JIiHIT TOBUHHA OyTH Topu3oHTaibHO. s HiBenipy H-3 (puc. 1.3) us
yMOBa BU3HAYAETHCS, SIK: BICh MIJIIHIPUYHOTO PIBHS TOBUHHA OYTH MapajeibHa
BI3UPHOI OCl 30poBOi TpyOu. [l mepeBipku 11€i YMOBU KOPHUCTYIOTHCS
MIPUHAOMOM, SIKMH BUKJIAJIEHO HU>KYE 38 TEKCTOM.

3 BHUKOPHUCTAHHSM MpWIaAiB IS JIIHIMHUX TE€0AE3UYHUX BHMIPIOBAaHb
(puc. 1.4) na Bigcrani 65-75 M B Toukax A u B 3a0UBaIOTh KiJIOUKH 3 I[BSIXaMH,
10 MAalOTh KameoIKH 31 CPEepUUHOI0 TOBEPXHEI0, 200 BUKOPUCTOBYIOTH 1HIIIE
yCcTaTKyBaHHS Jyis (ikcallii MyHKTIB reoie3nyHux xoiB (puc. 1.5).

Jlani nopyd 3 TOUKOIO A BCTAaHOBJIIOIOTH HIBENIP TaK, 100 OKYJISIp 30pOBOi
TpyOM BIJICTOSIB BiJl peiiku He Oubmie HiX Ha 3-5 cM. BumiproioTs BHCOTY
HiBeJIipa i4 32 YOPHOIO CTOPOHOIO PEHKHU.

[Totim OepyTh Biaik b mo peiimi (puc. 1.3) BcTaHOBIIEHOT B TOUKY B.
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Puc. 1.5 — 3aranbuuii BUurIsz (a, ), OCHOBHI Oci (8), BIIUTIKH 110 peHIIi
HiBEJipHiH (2) Ta 1moJje 30py B OKYJIsIpi 30poBoi TpyOu (9) HiBemipa H-3
(TIOSICHEHHS 10 YHMCIIOBUX TI03Ha4YeHb 1-21 MpeacTaBIeHi HIKYE 32 TEKCTOM):

a — BUTJISI/ HIBEIpa 3 CTOPOHU TPIOKU (POKCYIOUOT JTIH3H;

0 — BUTJISIT HiBEJTIpa 3 CTOPOHU IWJITHAPUYHOTO PiBHS TIPH 30pOBIii TPYOI;

6 — oci HiBenipa H-3;

2 — peiika HiBenipHa PH-3 1 Bimmiku no wiid (0130, 1345, 1478, 1712 mm);

0 — TI0JIe 30pYy OKYyJIsipa 30poBOi TpyOu (300pakeHHs peiiku HiBEIIPHOI
PH-3, BepxHBOi, cepenHboi Ta HIKHBOI HUTOK CITKM HUTOK 1 OynbOamku
MWTIHAPUYHOTO PiBHS, IPUBEACHOI B KOHTAKT — HA CEPEANHY aMITyJIH );
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1 — 3aKkpinHUI TBUHT;

2 — KOpoOKa MUIIHIPUYHOTO PIBHS,

3 — miacTaBKa;

4 — migifiMaabHl TBUHTH;

5 — MPYXMHUCTA TUIACTHHA 3 BTYJKOK (13 Pi3p00I0 IMiJi CTAaHOBUN T'BHUHT
JUTSI 3aKPITJICHHS Ha TITaTHBI);

6 — rBUHT JIJ1s1 3’ €IHAHHS BEPXHbOI Ta HUKHBOI YaCTHH HIBEIIPa;

7 — OKyJIsIp;

8 — koprmyc 30poBoi TpyOu;

9 — MexaHIYHMM Bi3Up (MPHULILI);

10 — 00’eKTHB;

11 — ronoBka (MaxoBUK) TpiOkH (POKYCYBaIbHUI TBUHT UM KPEMaJIbEPA);

12 — naBigHMiA (MIKPOMETPUYHUN) TBUHT TOYHOTO HAaBEJICHHS Ha PEiKY;

13 — ycranoBouHu# chepudHuil (Kpyriuii) piBeHb;

14 — BunpaBHi (FOCTHUpPYBaJbH1) TBUHTH YCTAHOBOYHOI'O PiBHS;

15 — eneBariiiHuii TBUHT;

16 — rocTupyBasIbH1 (BUMIPaBH1) TBUHTH IIIIHIPUYHOTO PiBHS,

17 — OynpOamka HUIIHAPUYHOTO PiBHS, SKa MPUBEIACHA B KOHTAKT (Ha
CepeANHY aMITyJIn);

18 — pelika HiBeNipHA B OKYJISIpi TPYOH;

19 — BepxHs BigganieMipHa HUTKA CITKM HUTOK (BIIUTIK TI0 Hiif: 1422 Mm);

20 — cepenns (OCHOBHA) HUTKA CITKM HUTOK (BLJIIK 10 Hil: 1478 Mm);

21 — HUOKHS Bi1aieMipHa HUTKA CITKA HUTOK (B1UTIK 110 Hi: 1534 Mm);

VV; — Bi3upHa (0OCHOBHA) BiCh TpyOH (ysIBHA MpsAMa, sIKa MPOXOJUTh YEpe3
IEHTP CITKH HUTOK 1 ONTUYHUH IIEHTP 00’ €KTHUBA);

/ZZ, — BepTUKaJbHA BiCh OOepTaHHS HiBemipa (ysBHaA TIpsMa, sKa
MPOXOJIUTh Yepe3 UEHTp 0OepTaHHs TPyOu Ta MiJACTaBKH);

UU; — Bich muwmHApUYHOTO piBHS (ysIBHA MpsMa, SKa MPOXOJIUTH II0
JOTHYHINA 10 MOBEPXH1 aMIyJId PIBHA B TOYI[l HYJIb-TTYHKTY);

KKy — Bick kpyrioro piBHS (yMOBHa TIpsiMa, siKa 3 €IHYE IIEHTP

chepuvHOi MOBEPXHI 1 TOUKY HYJIb-TIyHKTY).
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Puc. 1.4 — Ilpunaau nns MiHIAHUX T€0I€3NYHUX BUMIPIOBAaHb:
a) cTaneBa JBaLATUMETPOBA LITPUXOBA CTPIUKA, 0) IIMUIIBKH, B) PYJIETKA

Puc. 1.5 — YcrarkyBanHs A ¢ikcailii MyHKTIB T€0Je3UYHUX XOI1B:
1) Tnuka, 2) kinok, 3) MeTaneBuii Oammak, 4) nepeB’ssTHUi OalMax,
5) Bup GammaxiB 3 BEpXY, 6) KUJTOK Ta CTOPOKOK O171s1 HROTO, 7) KOCTUIIh
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[Ticnst ipOTO MpHMITa] BCTAHOBIIOIOTH OPYY 3 TOUYKO0 B. He 3MiHIOM0UM
dbokyc 30poBOi TpyOH pOOJIATH BIUTIK a IO pEilll, BCTAHOBJICHINA B Toulll A, Ta
BHUMIPIOIOTh BUCOTY TIPHJIAAY i3.

Jlam 3HaxoAsATh MOXMOKY BU3HAUEHHS BIJJIIKY IO peHIll 3a paxyHOK He
TOPU30HTATIBLHOCTI BI3UPHOTO MPOMEHSI:

sz+4B_a+b. (1.3)
2 2
BenuunHa x He MOBMHHA NEPEBUIYBaTH 4 MM. Y BHUIAJKy MEPEBUIICHHS
1i€1 BeJIMYMHU TOXUOKY BUINPABISAIOTH. J[J1s1 1IHOTO 32 JOMOMOTOI0 €JIeBalliiHOTO
TBUHTA HABOJAATH CEPEOHIO HHUTKY HiBedipa HAa NPAaBWIBHUN BIAJIK, IO
JOPIBHIOE:

a,=a+Xx (1.4)

[Ipu upboMy 300pakeHHS KIHIIB HWIIHAPUYHOTO PIBHS PO3IATYTHCS.
BunpaBHrMEU IBUHTaMU PIBHS CIIOJYYalOTh 300paXEHHS KIHIIIB ITyXUPIIS PiBHSL.
[Ticnst boro nepeBipky MOBTOPIOIOTH. [lepeBipky HiBenipy BUKOHYIOTH JI0 THX
ip JI0KH X HE OyJ/ie MEHII 4 MM.

3BiTHMII MaTepiaji a0 nm. 1.3:

1) nionynkm 1.3 po30iny 1 36imy 3 HaguaibHOi NPAKMUKU 3 NEPETIKOM
n1ae3acoodie, makKenaxycy, 2iOpoOMempPUYHUX, 2€00e3UYHUX ma 2I0POXIMIYHUX
npunadie i 001AOHAHHA mMa pPAMYEANLHUX 3AC00i, 3 NOZHAYEHHAM IX
Ki1bKoCcmi, muny, 3a600CbKux abo iH6eHMapHux Homepie Mmouio,

2) onuc 2omosenocmi n1a3ACO0i8, MaKenax)3cy, 2iOpomMempuyvHUXx,
2€00e3udHUX ma 2iOpOXIMIYHUX NPUIAOIé | 00IAOHAHHA mMAa PAMYEATbHUX
3aco00i6, 3 NO3HAUEHHAM MUX, AKI He 8I0N08I0aA/ U HeOOXIOHUM 6UMO2AM MA
Oynu niozomoejeni 00 pooouo20 cmawmy ad0 3amiHeHI Ha NPUOAmMHI 00
pobomu.
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2 PIBHEBI CHOCTEPEKEHHSA

PiBHeB1 crocTepekeHHsS — 1€ BUMIPIOBAHHSI PIBHA BOJM Y BOJIONMI B
BU3HAUCHOMY MICIIl y KOHKpETHUH uyac. Miciie BUMIPIOBAHb PIBHSA BOJH
MOBUHHE BIANOBIJATH YWHHAM BHUMOTaM 1 OOJIAJHYETHCS CICHiaIbHUMH
IPUCTPOSMHU 200 CIIOPYIaMU Ta Ma€ Ha3BY — BOAOMIPHUI MOCT (BOAIMOCT).

Cepen pi3HUX THUIMIB BOJOMIPHUX MOCTIB HAWOUIBII PO3MOBCIOPKEHUMU €
MIPOCTI BOAIIOCTH, IO SIKUX BITHOCSTHCS PEUKOBI, TAIOB1 Ta PEHKOBO-TIATHOBI.

Bulip Tumy moctiB BU3HAYa€THCS aMIUTITYI0I0 KOJMBAaHHS PiBHIB BOJIH B
BOJIOWMI, mTpodiseM OeperoBoro CxXmwiy, OCOOIMBOCTSIMHU TiAPOJIOTIYHOTO
pexumy (IIaBOJIKOBUH, JTLOJOBHUH Ta 1HIIE), HASBHICTIO T1JIPOTEXHIYHUX CIIOPY/I.

PiBHeB1 criocTepexeHHS Ha BOJOMIPHUX IOCTaX BUKOHYIOTH BIJHOCHO
YMOBHOT IUIOIIMHH, TaK 3BAHOTO «HYJIS Tpadiky MOCTa», BUCOTHA MMO3HAYKA SIKOT
€ TMIOCTIAHOIO JUIsl BChOTO MEPI0/y ICHYBaHHS MOCTA.

Hynb rpadika nmocra npuzHauaroTh He MEHII HiX Ha 0,5 M HUXKYE CaMOTO
HU3BKOTO ICTOPUYHOrO PIBHA BOAHM B JaHOMY cTBoOpi. [lpu manux riamOuHax
pyciia mo3Hauka HyJjs rpadika mocta Moke JOPIBHIOBATH MiHIMAIbHIN MO3HAYII
JTHA B CTBOpI mocra abo OyTH TpoXH HMK4Ye Hei. BHCOTHE MOJIOKEHHS HYJIA
rpadika nocTa BU3HAYAETHCSA HIBEIIOBAHHSIM BiJl perepa BOAOMIPHOTO MOCTa.

Oxpim Hyns rpadika MocTa BKUBAETHCS MOHATTA «HYJIb CIIOCTEPEKEHBY,
K€ BIAMOBIJa€ BUCOTHIN TUIOIIMHI, BiJ] IKOi BUKOHYETHCS BIJIJIIK PIBHS BOJU B
yac cnocrepekeHHsa. Ha peikoBoMy BOANIOCTY — i€ TUIOIIMHA HYJISI PEMKH, a Ha
NaJbOBOMY — IUIOIIMHA MOBEPXHI MaJi, Bl SIKOT BUKOHYIOTh BUMIPIOBAHHS.

[Ipu excrmyaraiiii BOJOMIPHUX TOCTIB BBOJUTHCS MOHSTTS «IIPUBOJIKA
najgb abo pelloK — MEPEeBUIINCHHS HYIIB CIIOCTEPEXKEHb Majb ad0 peroK Hajn
HyJieM rpadika nmocra. [IpuBoaku nanb (peiok) Npru3HAYarOTHCS B CAHTUMETPAX.

«Hynb rpadika mocray, «HyINi CIOCTEPEKEHBY 1 KIPUBOIKU» BOJOMIPHUX
MIPUCTPOIB — € CJIEMEHTH CHCTEMH BIJIJTIKIB 1 IO3HAYOK HA BOJOMIPHOMY TIOCTY.

2.1 Tlepeaik mpuianaiB, 00J1aJHAHHA Ta OJAHKOBHMX i BHTPATHHX
MarepiajJiB Il BHUMIPIOBAaHHSl PIBHIB BOAM Ta O00pPOOKM OTPUMAHMX
pe3yJibTaTiB

[lepenix npunazaiB, o0iafHaHHA Ta OJAHKOBUX 1 BUTPATHUX MaTepialliB,
HEOOXITHUX /i1 BUKOHAHHS BUMIPIOBaHb PIBHIB BOJIM Ta OOPOOKM OTpHUMaHUX
pE3yNbTATIB HA HABYAIBHIN MPAKTHIN, MPECTABICHUN HIUXKYE.

Peiika BogomipHa nepenocta I'P-104 (PBII-111-49) — 1 ox.

Peiixa BomoMipHa niepeHocHa 3 3acnokoroBaueM ['P-23 — 1 og.

Camornuc piBHs Boau «Banmai» — 1 KOMIUIEKT.

AHeMoMeTp py4uHHI (MeXxaHIuYHUH, 1T poBuil abo iHImMIN) — 1 of1.
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Tepmomerp Boguuii (TM 10-3 a6o ixmmit) — 1 ox.

OmnpaBa AJi1 TepMOMETPA BOIHOTO (3 JIIHEM JTIOBXKUHOIO 2 M) — 1 of.
Crpiuka st camornuca piBHs Bojau «Banmait» — 1 .

Knawmxka rigponoriyga KI'-1M(#H) — 1 mT.

IHxeHepHuid KaapKyIsiTop — 1 of.

[Tnanmer-rpumad s manepy Ta 6JJaHKOBOTO Matepiany — 1 miT.
Jlinitika — 1 mT. HA KOXKHY JIOANHY.

OumniBerb MpocTUid — 1 MIT. HA KOXKHY JIOAUHY.

Crtupanka — 1 mIT. Ha KOKHY JIFOIHHY

Pyudka 3 4opHOIO macToro — 1 mT. Ha KOXKHY JIFOAUHY.

[Mamip 6immit (hopmar A-4) — 5 apk.

[Tanka kapToHHA (200 TIACTUKOBA) JIJIs TIepeIlIiTaHHs 3BITY — 1 IIT.
I'oguanuk — 1 on.

Kanenngap — 1 mr.

3BiTHMII MaTepiaJj g0 nm. 2.1:

nionynkm 2.1 po30iny 2 3eimy 3 HasuanvbHOi NPAKMUKU 3 NeEPeNiKom
GUKOPDUCMAHUX HA HAGUANbHIU NpaKmuui npunadie, 00J1A0HAHHA ma
onankoeux i eumpamuux mamepianie, HeOOXIOHUX 011 6UKOHAHHA
GUMIDIOBAHD PIGHIE 600U MA 00POOKU OMPUMAHUX PE3YTbMaAmIE.

2.2 Opraxizanisi peiikoBoro Ta caMonucHOro BOJOMipHHX MOCTIB

BogomipHi MOCTH, HE3aJI€KHO BiJ IXHBOTO THUITY, KOMIUICKTYIOTHCS
BOJIOMIPHUMH MPUCTPOSMH (BIAMOBIIHO J0 TUITY 1 BUAY) Ta perepamu.

Bogomipai  mpucTtpoi  0Ge3mocepeHhO  BUKOPUCTOBYIOTHCS ISt
BUMIPIOBAHHS PIBHS BOJU, a pemepu — JJISI KOHTPOJIIO BUCOTHOI CHCTEMH
PIBHEBHX CIIOCTEPEKEHD (PIBHA, HYJIS rpadika MocTa Ta HYJIB CIIOCTEPEKEHB ).

CamorucHi BOJIOMIpHI TOCTH — II€ TOCTH OCHAIICHHS SIKUX J03BOJISIE
Oe3MepepBHO PEriCTPyBaTH KOJIMBAHHS PIBHIB BOAU. BOHM MaloTh Taky Ha3BY
TOMY, 1110 00y1aiHaH1 caMonucamu piBHIB Boau (CPB).

CPB HeoOxiaHi1 pW 3HAYHIN JOOOBIA MIHIMBOCTI PIBHA BOAM B pIUKaX,
pI3KUX HOro KOJMBAHHSX, MPU MNPOXOHKEHHI OMIOBUX NAaBOJAKIB, 3T1HHO-
HariHHMUX SIBUIAX, a TAaKOX MPU 3MIHAX BOJHOTO PEXKUMY IiJl BILIUBOM POOOTH
TAPOTEXHIYHUX CIIOPYI.

HaiiGinem posnoBcromkenumu B Ykpaini € CPB  tumy «Banmaii»
(mo6osoi mii), 'P-38 (TpuBanoi aii — 8-32 nobu) ta 'P-116 (yHiBepcaibHMiA).

3BiTHMII MaTepiaJj 1o nm. 2.2:
1) nionynkm 2.2 po3oiny 2 3¢imy 3 HaguaibHOi NpAKMUKU;
2) onuc i cxema CPB i muny 11020 6cmanogienns Ha 600NOCHY.
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2.3 O0poOKa BOAOMipHOT KHUKKH

VY mporieci ekcrutyaTallii BOANOCTa BUKOHYIOTHCSI PIBHEBI CIIOCTEPEKEHHS
Ta 3AIHCHIOETHCS CTaHaapTHA 00poOKa BogoMipHOI KHMKKHA KI'-1M(H).

[IpuBenenuii piBenbp Boau Haa «0» rpadika BOAMOCTa PO3PAXOBYIOTH
HACTYITHUM YMHOM — JI0 3HAYCHHsI BIAJIKY PiBHS BOJH, 3HATOTO 3 PEUKH, Tpeba
JI0/TaTH 3HAYCHHS MPUBOJKH ITi€l peikn (Tasmi).

[Ticnss 0OpoOKHM BOAOMIPHOI KHUKKH 33 MICSAIb OTPUMYIOTH: 1) cepemHe
3Ha4YeHHs piBHA Boxu 3a 100y Haj «0» rpadika Boamocrta; 2) cepeAHbOMICIYHE
3HAYCHHS PiBHA BOAW; 3) HAMOLIBIITNI 1 HAWMEHITUN PiBEHh BOAM 3a Micstb (i3
CTPOKOBHX CIIOCTEPEXKEHb) Ta iX JaTH.

[Ipu NBOXCTPOKOBHUX CIIOCTEPEKEHHSIX CEpeliHii J0OOBUH piBEHb BOJU
ONEPKYIOTH K cepeqHe apu(MeTHUHe i3 CTPOKOBHX 3HadeHb piBHsi Ha 8% Ta
20%, TIpu OXHOCTPOKOBHX CIIOCTEPEKEHHSX CTPOKOBHIl piBeHb Bomd 0 8%
npuiiMaeThCcsl K cepefHiil goboBuil. [Ipm 6araTocTpoOKOBUX CHOCTEPEKEHHSIX
yepe3 piBHI MPOMDKKHU Yacy po3paxyHKOBHUM PiBEHb OJIEPKYIOTh K CEpeIHii 13
BCIX BUMIpiB. B ToMy BUMaaKy, SIKIIO MPOMIDKKH 4acy MK CIOCTEPEKEHHSIMU
pi3HI, CEpeIHbO000BUI PIBEHb OJIEPKYIOTh SIK CEPEIHbO3BAXKEHY BEJIMYMHY 11O
MPOMIXKKAX 4acy MiXK CTPOKaMHU CIIOCTEPEIKEHbD.

3pa3zok BojoMipHOi kHIKKHA KI'-1M(H) npeacrasinennii y lonatky B.

3BiTHMIE MaTepiaa g0 mm. 2.3:
1) nionynkm 2.3 po30iny 2 36imy 3 Ha6ua1bHOT NPAKMUKU;
2) oopoonena 3a 10 0i6 knuscka KI'-1M(n).

2.4 O0Opo0OKka cTpiuku caMonuca piBHsI BOIH

HaniiiHicTh BU3HauYeHHS CEPEAHBOIOO0BOTO PIBHS BOJAM, Y BHITQJIKaxX
CKJIQJIHOT'O BOJIHOTO PEXUMY, MOXke OyTH 3a0e3leueHa Oe3nepepBHUM 3alIUCOM
3MiH piBHs Ha ctpiuni CPB.

O6po0Oky ctpiuku CPB MokHa BUKOHYBAaTH ABOMA CIIOCOOaMU:

1) yepe3 piBHI IPOMIKKH 4Yacy;

2) 10 XapaKTepHUX TOYKAX.

[lepmmii  cmoci0 BUKOPUCTOBYETHCA TMPU BIJHOCHO IIJIJABHOMY Ta
onHO3HauyHOMY Xoxl piBHA. CepenHiii 1000BHII pIBEHb PO3PAXOBYETHCS SK
cepenne apudmeTnyHe 13 piBHIB, siki 3HATH 3 cTpiuku CPB uepe3 piBHi
MIPOMIXKKH Yacy.

Hpyruii croci0 3acTOCOBYETHCS MPHU CKIAJIHUX YMOBaX BOJHOTO PEKUMY 1
3aCHOBaHMM Ha (ikcarlii MepeIOMHUX TOYOK 3aMUCy XOAYy PIBHS, MK SKUMH
3MIHM PiBHS MPAKTUYHO MOCTIiHI (BIPI130K HA CTPIUlll — BITHOCHO MIpsiMa JIiHis).
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Cepenniit 100oBuii piBeHb Heep 106, BA3HAYAETHCA 33 (POPMYJIIOO

H, +H H,+H H, ,+H
%.T1_2+%.T2_3+_“+%. (n—l)—n

Hcep.z:o6. = 24

, (2.1)

ne Hy, Hy, ..., H, — 3HaueHHs piBHSA BOIU B IEPEIIOMHUX TOYKAX, CM,

Ti2, Tos, ..., T(n-1)n — NPOMDKKHM 4Yacy MIXK CYCIIHIMH XapaKT€pPHUMH
TOYKaMHU, TOJ.

BpaxoByroun KOHKpeTHI OCOOJIMBOCTI JT0OOBOTO XOJy piBHS OyBae
JOIITLHUM KOMOIHYBaHHSI IMX JBOX crnocoOiB. [Ipu Bcix Bumagkax oOpoOKH
ctpiuku CPB no1aTkoBO BUALISIOTE TOYKH JOOOBOIO MAaKCUMyMY Ta MIHIMYMY.

3BiTHHIT MaTepiau a0 . 2.4:
1) nionynkm 2.4 po30iny 2 36imy 3 Hagua1bHOi NPAKMUKU;
2) o6poonena oéoma cnocovamu cmpiuka CPB.
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3 BUKOHAHHA ITPOMIPIB I'/IMBUH HA PIYKAX

[TpoMipn TnuMOMH — TI¢ BUA HATYPHHUX BUMIPIOBaHb, SKUHA J03BOJIE
oTpUMaTH 1H(OpMaIIiIO ITPO PO3MOILIT INTMOUH 1 XapaKTep JTHA BOJIOWMH.

3.1 Komniekce npoMipHuX po0iT Ha piukax

J10o KOMIUTIEKCY TPOMIPHUX POOIT Ha plUKaxX BXOJATH!

1) po36uBKa MaricTpasii i MPOMIPHUX CTBOPIB;

2) BU3HAUYEHHS 1 3aKPITUICHHS MPOMIPHUX TOUYOK Ha IIaHi (B CTBOPI);

3) dikcarris piBHIB BOJIM Ha MOYATKY 1 MO 3aBEPIICHHIO TPOMIPHUX POOIT
(Ha OCHOBHOMY 200 THMYaCOBOMY BOJIOMIPHOMY TIOCTY);

4) B1acHe BUMIPIOBAHHSI TJIMOWH Yy CTBOPI;

5) BU3HAUYECHHS XapaKTepy IPYHTY JHA BOJOUMH.

IcHye nBa MeTOAM MPOMIPIB TIUOUH:

— IUCKpPETHUH (MHOMHU BUMIPIOIOTHCS B OKPEMHUX TOUKAX);

— MeToJ] 0e3nepepBHOi 3OMKHU TTIMOUH.

Jlo mpunaniB s BUMIPIB TNIMOMH MEXaHIYHMM CIIOCOOOM B OKPEMUX
TOYKAX BIJHOCATBCA — JKEpAMHA TIAPOMETPUYHA, TIAPOMETPUYHA IIITAHTA,
PYYHUI JOT, IEPEHOCHI PEHKH (BOJOMIpPHI Ta HIBEJIIPH1), MEXaHIYHUM JIOT.

BukoHaHHs MpoMipiB INIMOWH HUCKPETHHUM METOJIOM 3 BHKOPHUCTAaHHAM
aKyCTUYHHMX CIIOCOOIB peasi3yeTbCsl 3a JOMOMOTOI0 €XOJOTIB 3 TOYKOBUMU
MOKA3HUKAMHU TJIMOUWH.

J171st BUKOHAHHS JUCKPETHUX MPOMIPIB HA Majii piulll BAKOPUCTOBYIOTh:

1) Teomomnit abo pyuHa Oycoiib, CTpiuKa 3eMiieMipHa a00 pyJeTKa, THUKH,
KUIKH — JUIsl pO30MBKH MaricTpali Ta CTBOPIB;

2) po3midueHuii naHIior (JIMHBb, CTpiukKa 3emiieMipHa abo pyJlieTka) Ta
i3710BHIl KaHAT — JJI1 KOOPJAWMHYBAHHS TMOJIOKEHHS TPOMIPHUX BEpTHKAJEH Ta
nepeMileHHs] YOBHA Y CTBOPI;

3) mranra rigpoMmerpuyHa (peiika HiBeNipHa, MEPEHOCHA BOJOMIipHA
pelika, JIOT pyyHuU aboO JOT-IMHb) — JJIs BUKOHAHHS BHUMIpIB TJIMOMH Ha
BEPTHKAJISX.

JInsi BUKOHAHHSI MPOMIPHUX POOIT 3MIMCHIOETHCS MPUB'A3KAa CTBOPIB 10
MJIAHOBOiI OCHOBH Yepe3 MaricTpalib — 1€ YMOBHa JIlHIs, IpsiMa a0o J1amaHa, sika
MPOKJIAJAETHCS B3JI0OBXK BOJHOTO 00'€kTa MO OOpaHOMY MapuIpyTy 1 BIAHOCHO
SIKOT HAMIYarOThCsI MPOMIpHi cTBOpH (puc. 3.1).

Marictpanb BUKOHYE poJib 0a3ucy (CHITbHUN TOCTIMHHMM TOYATOK IS
CTBOPIB), 3aKPIIIIOETHCSA HA MICIICBOCTI THYKAMHU a00 KIJTKaMHU.

CTBOpHU HaAMIYaIOTh MEPIICHANKYJISIPHO 0 MariCcTpaUi.

SxIo MOXHa MPOUTH CYXOJ0JOM, MariCTpajib MPOKIAAal0Th Oeperom
napajnesnbHO pycily, Uis i OpieHTyBaHHs OepyTh a3UMYT 110 OycoJi (TEOA0MITY).
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Puc. 3.1 — Cxema IUISHKH MaricTpajabHOTO X0y

B pa3i HeMOXXIJIMBOCTI IPOCYBaHHS CyXOJ0JIOM B3JI0BX PIYKU ab0 poOOTi
B aKBaToOpli 03epa, BOJOCXOBHUIIA, MOPSl B SIKOCTI MaricTpail BUKOPUCTOBYIOTb
IUTaBY4Hil JIaHIIOT (TPOC 3 MIHOMJIACTOBUMHU IOIUIABLSIMM 4Ye€pe3 KOXHI 5 M),
KU TaKOX OPIEHTYIOTh IO a3UMYTY.

Ha ko’XHOMY CTBOpI Hami4arOThb IPOMIPHI TOYKH, KUIBKICTh 1 BIJICTaHb
MDK SIKMMH, @ TaKOX CIIOCIO 3aKpiIUICHHS, 3aJIeKaTh B IIMPUHU PIiUKU abo
xapaktepy poOiT (nuB. JlomaTok 3).

KoopnvHyBaHHS MpoOMIpiB TJIMOMH MPU BUKOPUCTaHHI JUCKPETHOIO
METO/AY — 1I€ BU3HAYEHHS MICLS MOJIOKEHHS MPOMIPHUX BEPTHUKAJIEH BITHOCHO
oOpaHoro 6asucy, TOOTO Oe3mocepenHiii BUMIp BIJCTaHEW BiJl MOCTIHHOIO
MOYaTKy MPOMIPHOIO CTBOPY O TOYOK, Y SIKUX BUMIPIOIOTBCS TJIMOUMHU Y
BojoiMi. HaiimpocTie KoOpAWHYBaHHsS MPOMIPHUX TOUYOK BHUKOHYETHCA 3a
JIOTIOMOTOI0 MIPHOT CTPIYKU ab0 pyJIETKH, PO3MIYEHOTO KaHaTy abo Tpocy.

3a HeoOX1AHOCTI, TOYKM Ha Marictpaii, a OTXe 1 MPOMIPHI CTBOPH,
MOXYTh OyTH mpuB's3aHi 10 J[lepkaBHOI reone3nuHoi Mepexi, ISl 4Yoro
3aKJIa/Ial0Th penepu 1 MPOBOASATH BIAMOBINIHE HiBeNMOBaHHS. B 3anexHOCTI BiA
pO3MIpy pIUKH JJIsi BU3HAYEHHS i1 IIMPUHUA BUKOPHUCTOBYIOTH Pi3HI I'€0/I€3UYHI
npuiaau: Teononit, GPS, mipHy cTpiuky, po3mMideHUN TPOC TOMIO.

3amManboOBYIOTh CXEMY MaricTpaji Ta CTBOpIB (adpuc) 1 3alHUCYIOTh iX
a3MMYTH Ta BIJICTaHI MK HUMHU.

[Ipomipu B cTBOpax poOiATh B JABa XOAH, (IKCYIOUM pPE3YJIbTaTH
BUMIiprOBaHb B KHIKKY KI'-2 (muB. Joxatox H).

3BiTHMII MaTepiaJj g0 nm. 3.1:

nionynkm 3.1 po3diny 3 36imy 3 Hasuanvnoi npakmuku 3 OaHUMU
6UKOHAHHA NPOMIDPIE 2TUOUH HaA PIUKAX PI3HUX PO3IMIDIE.
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3.2 Busnauennss koopauHar i BucOT B cucrtemMi WGS-84 3a
nonomororw GPS-nasiraropa

KoopaunyBaHHs cTaHIM TiAPOEKOJIOTIYHUX POOIT — 1€ BU3HAYEHHS 1
dikcariss MICIl TIOJOXKCHHSI CTaHIIi Ha BOJHOMY OO'€KTI B cHCTeMI
reorpadiuaux (WGS-84) abo yMOBHUX KOOPAMHAT.

JIJIst 1IbOTO  3aCTOCOBYIOTH KJIACHYHI T€OJIE3MYHI METOAH (TEOIOJIITH,
MEH3YJIU, CEKTaHT) 1 cydacHy TexHojorito GPS.

BiamoBimamii npuitmau (puc. 3.2) gae reorpadiddi KOOPAUHATH, BUCOTY
TOYKH, IBUIKICTh Ta HANPSIM PYyXy, €ICKTPOHHY KapTy MmicieBocTi. [Ipunan
KOMYTY€TbCS 3 TMepcoHadbHUM Komm 'oTrepoM 1o USB-nopry. 3aBasiku
BUKOPHCTAaHHIO  KOCMIYHMX  CYIyTHHKIB ~ MOJXJIMBO  TPAIIOBaTH  IPH
HECMPUSATIIMBUX TMOTOJHUX yMOBaxX 3 Habarato OUIBIION IIBHAKICTIO. AJjie B
JTAaHUM Yac 1ed crnocid KOOPAMHYBAaHHS HE 3aBXkIH 3a0e3Meuye BUCOKY TOUHICTh
MO3UIIIFOBAHHSA CTAHIIIN T1APOEKOJIOTIYHUX POOIT Ha MalTUX plUKax.

\ I/' -
_/‘ . /".-
R P~

2

Puc. 3.2 — OpGitanbHe yrpymyBanHs cynmyTHHKIB cuctemu GPS i nuBinpHuit
GPS nagiratop «GPS MAP 60» (dipma «Garminy)

CynyrtaukoBa Hagiramiiina cucrema GPS (Global Positioning System)
mae 24 cynyTHHKH, KepyeTbcs MinictepctBoM oboponun CIHA, 3 1980 p.
BIJIKpUTA TS IIUBITBHUX KOPUCTYBAYIB.

Cucrema mpaitroe 3a OyAb-SIKHX IMOTOAHUX YMOB MO BChOMY CBITY 24
TOIMHA B 100y, Na€ 3MOTY BW3HAYATH KOOPJAWHATH 1 MIBUIAKICTH PYyXOMHUX
00'eKTiB, OE3KOIITOBHA, MOTPIOEH JIMIIIE CelialbHUI NpuiiMay.
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Cynytauku GPS nBa pa3su Ha n00y 00epTarOThCs HABKOJIO 3eMJll IO
KpyroBux op0iTax, mnepedaroyu Hapiramiiui pamiocurHanu. GPS-mpuitmay
npuiiMae Il CUTHAIM 1 OOYHCIIIOE MICIHEMO0KEHHS METOJIOM TplaHTyJISIi
(«3axoruieHHs» 3 CYNYTHHKIB Ja€ 3MOTY BH3HAYUTH IIUPOTY 1 JTOBroty, 4 i
OilbIe CYMYTHHUKIB — IIMPOTY, JOBTOTY 1 BHcOTY). lle mae 3mory BH3Hauatu
MIBUJKICTh, LUISIXOBUH KyT, TPA€KTOPiO, MPOIIEHY BiACTaHb, BIACTaHb [0
KIHIIEBOTO MYHKTY, 4ac cxoAy 1 3axoy COHIIs TOILIO.

Tounicte nuBiUbHEX GPS-mpuiimadiB miaBumytote 10 1-3 M 3aBOSKu
mudepenuianbauM  nonpaskaMm. CynytHuku GPS mepenatoTe nBa CUTHAIU
(MEeHII TOYHUH JJIS MMBUIBHUX KOPUCTYBAYiB, Ty)KE€ TOUHUN — JJIST BIHCHKOBHX ).
[TpuitoM curHamiB mnpuiiMadyaMu MOXJIMBUW JIHMIIE 3 CYNYTHHKIB, IO
3HAXOMATHCS B MEXaX MPAMOi BUAMMOCTI, CUTHAJTY HE MIEPEIIKo/ia XMapH, CKJIO,
IJJACTHK, TEPEIIKO/KAITh JepeBa, OyaiBiil, peibed MICIEBOCTI, MeTajeBi
peIMETH, JIFOIU.

Ha TouHnicTh MiclieBU3HAUYEHHS 3a Jg0nomMororo curHainy GPS BrumBaioTh:

— ioHOC(epHi 1 TporochepHi 3aTPUMKH;

— OaraTtonpoMeHeBUi mnpuiioM (1ie BigOyBaeTbes, ko curHan GPS
BiJIOMBaeThbCA Bij mepemkoy 1 notparmisie B GPS-mpuitmau, 3011blIeHHS 4Yacy
MIPOXOKEHHS BIIOUTOTO CUTHATY TIPHBOJIUTH IO BAHUKHECHHSI TIOMUJIKH );

— TIOMWJKAa TOJAWHHUKA npuiimMaya (roguHHuk  GPS-mpuitmaua
MOCTYITA€THCS B TOYHOCTI aTOMHOMY TOJWHHUKY CYIYTHHKIB, IIe¢ MOXE OyTH
MPUYUHOIO HEBEIMKUX TIOMUJIOK Y BU3HAYCHHI Yacy MPOXOKCHHS CUTHAITY);

— opOiTanbHI HOMUJIKH (HETOYHOCTI B MICIIETIOJIOKEHHI CYyTHHKIB);

— KUIBKICTh BUJMMHX CYIYTHHUKIB (4MM OLIbIIE€ CYNyTHHKIB «OAuUTH)
GPS-npuiimMay, TUM BHIIIE TOYHICTb, PI3HI MEPEIIKOAN MOXKYTh JIeCTa0lIi3yBaTu
4YM HaBITh NiepepuBaTu npuiiom curnanis GPS);

— TeoMeTpis BUAMMHX CYNYyTHUKIB  (BHU3HAYa€ThCS  B3a€EMHUM
pO3TalIyBaHHIM CYNMYTHHKIB B KOKE€H MOMEHT 4acy, IpH 1JeanbHIl reomMeTpii
CYNyTHUKIB KyTHM MDK HampsMaMd Ha HUX BENWKI, NMPH MOTaHii reoMmerpii
CYIYTHUKH PO3TaIIOBYIOTHCS HA OJIHIH JIiHIT a00 OJIU3bKO /10 He);

— HaBmucHe 3arpybonenns curhamy GPS (mporpama BuOipKOBOi
noctynHocTi MinictepctBa oboponu CIIIA mnepenbavae HaBMUCHE BHECEHHS
noMusiku o curHany GPS nns 3amo0iraHHs MOMKJIMBOMY BHUKOPHUCTAHHIO
uuBUIbHUX GPS-mipuiimMaviB y BIMCHKOBHUX IUISIX, TOMY LMBLUIBHI HpHiimMaul
MarTh TOYHICTb JI0 3 M, a BIICEKOB1 — MIJIIMETPORBY).

3BiTHHIT MaTepiau a0 nmn. 3.2:

nionynkm 3.2 po3diny 3 36imy 3 HAGYANbHOI NPAKMUKU 3
pe3yiomamamu 6U3HA4EHHA Koopounam i eucom 6 cucmemi WGS-84 3a
oonomozoro GPS-nagicamopa.
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3.3 O0podka pe3yabTaTiB NpoMipiB IrJIMOUH HA piyKax

[Ipu o06poOui MatepianiB mpomipHuX poOiT B kHWkII KI'-2 3a
BUMIPSHUMH JIaHUMHU BUKOHYIOTh TpadiuHy MoOyAaoBy MpOQUIIB MOMEPEUHOTO
nepepizy B OKPEMHX CTBOpaxX BOJAOWMH 1 OOYHCIIOITH MophoMeTpuyHi
XapaKTEPUCTHKHU pyciia B cTBOpi. Taka ¢opma moganHs iHpopMaIlii o TIMOnHAX
BOJIOMMHU € HaMOLIbII 3pYyYHOIO ISl aHadi3y 1 MOJAlbIIOT0 BHUKOPUCTAHHS
JaHUX TPOMIPIB.

[ToOynoBa mpodimo BOAHOTO Tepepi3y BOJONMH BUKOHYETHCA Y
BU3HAYCHNX MacmTadax (BepTUKAIBHOMY, TOPH30HTAIILHOMY) Ha apKyllax
MUITIMETpOBOMY TMamnepi ¢popmaty A4, 1Mo BepTHKaAJ BIAKIAAAETHCS TIUOHWHA 10
nHa (3BepXy BHHU3), a [0 TOPU30HTAJIl — BIJICTaHI BiJl MOCTIMHOTO IOYATKY.
BigknaneHi TOYKM 3’€IHYIOTH JJaMaHOIO JIHIEIO 1 OTPUMYIOTH JIiHIIO AHA. Ha
pod il BiAMIYAETHCS TIOJIOKEHHS Ta BIMITKA poO0YOTo piBHS BOAM B YMOBHHUX
MeTpax abo metpax bC, mata mpomipiB, mij rpadikoM y BUIIISAL TaOJIMIN, Y
BIIMOBIAHUX MICIISX PSAIKIB, BUIUCYIOTh:

— HOMepa MPOMIPHHUX BEpTUKaJIEH Ta KOAH YpPi3iB BOJIH;

— BIJICTaHI1 B1Jl TOCTIITHOrO MOYaTKy (B METPaX);

— IJIMOMHYU Ha IPOMIPHUX BEPTHUKAISIX (B METpax);

— BIIMITKH JIHa Ha TPOMIPHUX BEPTUKAIAX (B yMOBHUX MeTpax ado bC);

— XapakTep IPYHTY JHa.

BigmiTku gHAa OTpPUMYIOTh, BIJHIMAIOUM BiJ aOCOJIOTHOI BIAMITKH
MOBEPXHI BOJU INIMOMHY B TOUKaX.

Macmrad a1 moOyAoBU MiAOMParOTh B 3aJICKHOCTI BiJl IMIMPUHH pycia
(BimcTani Bim Oepera mo Oepera) 1 xapakTepy rHMOMH y cTBOpi. MacmTabd
NMOBUHEH OyTH KpatHuM 2; 5; 10, Hanpukiaa, TOPU30OHTAIBHUM MacmTad — B 1
cMm 2; 5; 10; 20; 50; 100; 200 M, BeptukanpHuii — B 1 cm 0,5; 1; 2; 5 M. 3miBa
poONSATH JBI KOJOHKM [iIi OOYMCICHUX TOJIOBHUX MOP(POMETPUYHUX
xapaktepuctik. Koxxuuii mpodisib Oyay€eThCs Ha OKPEMOMY apKYIIIi, BC1 3aIUCH
Ta 1Mo0y/10Ba POOJISATHCS JTUIIIE TPOCTUM OJIIBIIEM, MMIMKCH 1 PO3MIPHOCTI MaIOTh
Oytu akypatHumu 1 4yiTkumu. [Ipodine Tpeba mignmucaTH, BKa3aTH MacITaOH,
Mpi3BUIIA BHUKOHABISI 1 OCOOHM, sika TMeEpeBipuia MPaBUIIBbHICTh KPECICHHS.
[Tpuknan mpodiaro MonepevyHoro mepepilzy piuku HaBeIeHo Ha puc. 3.3.

JUist  kokHOrOo TpoUI0 MOMEPEeYHOro mepepidy OOYMCIIOTh Takl
MOP(OMETPUYHI XapaKTEPHCTHKA: IUIOMA BOIHOTO mepepisy W (M%); mupHHa
piuku B (M); JOBXKUHA 3MOYCHOTO MEPUMETPY ¥ (M); MaKCUMaIbHA TITHOUHA Nppay
(M); cepemus riambuna h., (M); rigpaBmiunuii panmiyc R (m); mapamerp
[nymkosa I” (M™); po6ounit pisens Boan H (m).

Boauuit mepepis pycna piuku, o3epa ado0 1HIOI BOJOWMH — 1€ MPOCTIP,
oOMeXeHUW 3HU3Y — JTHOM piuku abo o3epa, 3 OOKIB — Oeperamu, 3BEpXy —
MOBEPXHEI0 BOJIH.
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Puc. 3.3 — [Ipuxnaa npodinro monepeyHoro nepepizy piuku, o3epa TOIo

PoGounit piBeub H (M ym. abo ™M BC) oTpumyrors sk
cepelHboapu(pMETUYHE 3HAYEHHS PIBHIB HA MTOYATKY Ta y KIHIII IPOMIPIB.

[Inomy BomHOro mepepizy W 1 3MOYEHHI MEPUMETP )y PO3PaXOBYIOTh B
TabIMuHii Gopmi (Tadi. 3.1).

[upuna piukd B 3HAXOAATHCA SIK PI3HMUIS MIXK BIICTaHSIMH BIJ
MOCTIITHOTO MOYaTKY JI0 ypi3iB JIBOTO 1 IpaBoro 6eperiB ado 3a nanumu GPS.

MaxkcumainbHa rimouHa Nya, BU3HaUYaeThes 3a qaHuMu npomipis (KIM-2).

Cepennst rmbuHa h., — Benn4nHa, sIKa BU3HAYAETHCS IUISIXOM JIICHHSI
3araJIbHOI TUIOIII BOJHOTO Mepepi3y Ha MIUPUHY pyciia B CTBOPI 3a (hopMyIIoro:

(3.1)

=

cep

[NapaBmiuynuit pagiyc R — BennurHa, sika BU3HAYAETHCS MIJITXOM JIJICHHS
3arajbHOI TIOII BOJIHOTO MIEpepi3y Ha BEIMYUHY 3MOUCHOTO TIEPUMETpA:

R= (3.2)

w
X
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Ta6mug 3.1 — @opma TabnuIli i BU3HAYEHHS TIJIOII1 BOJAHOTO Tepepizy
Ta 3MOYEHOTO MEPUMETPY 3a JIAHUMHU MPOMIPIB TVIMOMH, piuKa —

MYHKT (ctBop Ne ), mo3HayKa MoBEpXHI BOJIU M bC
[Tnoma BogHOTO TIEpEpi3y, 3MOUECHUH IEpUMETP,
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[TapameTp I'mymikoBa /" — € XapaKTEpUCTUKOIO B3aEMO/IIi MK PYCJIOM, SIKE
PO3MHUBAETHCS, 1 TIOTOKOM BOJIA B PYCIIL:

r=—-. (3.3)

cep

3a JaHUMH TIPOMIpIB TIHOWH TaKOX TOOYAYIOTh IJIaH penbedy THA
BOJOWM y TOpPU3OHTaNSAX (MiHIAX PIBHUX aOCONIOTHUX BIIIMITOK JHA) abo
1300aTax (JiHISX pIBHUX rauOuH). Jns mporo Tpeba BCi INIMOMHU B CTBOpAx
nepeBecTy B a0COM0THI 3HaueHHs y M bC.
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JIns BU3HAUCHHS MTO3HAYOK MOBEPXHI BOJAW Ha JIUISHII TMPOMIPIB IIIUOWH
00JIaIITOBYIOTh TUMYACOBUH BOJOMIPHHM TTOCT. JlaH1 BUMIpIOBaHHS PiBHS BOJU
Ha novatky (H,,,) 1 B KiHi (H,;,) IpoMipiB J03BOJISIOTH BU3HAYUTH POOOUMIA
piBeHb (H),5). SAxmo pizHunsg Mik H,,, Ta H,;, He nepepuitye 2 cMm, 10 H,y;
NPUIMAETHCS. PIBHUM TSI BCIX TPOMipiB y cTBopi. [lo3Hauku THA OTPUMYIOTH
BiJIHIMAHHSAM BUMIPSHUX ITIMOMH Bijl HO3HAYKU MOBEPXHI BOAU: H,,; — hi.

Ha apkym 6ijoro manepy ¢opmary A3 B macmTabi HaHOCSTh MaricTpaib
Ta TEPHNEHIUKYISIPHO 10 HEi — CTBOPHU, B SKMX HAHOCATH 1 3'€MHYIOTH YpI3H
OeperiB (J1iBU#, MpaBuii), MOCTIJOBHO HAHOCSATH TOUYKH IPOMIPIB 1 3J]1iBa Bij
KOKHOI TOYKHM BUIMKCYIOTh BeMYMHHU Mo3Ha4yoK aHa (M BC). Uepes none Touok
MPOBOJISATh TOPU3OHTAJ — JIIHII PIBHUX BHUCOT (TO3HA4OK). OTpuMaHi 130J1HIi
MarTh OyTH CYHUIBHUMH, MOXYTh 3aMUKAaTHCh. Ha 130iiHIsAX Tpeba BUIKCATH
BIIMOBIHI 1X 3Ha4YeHHs (TJMOMHU, a0COMIOTHOT BIAMITKH). TakoX MyHKTHPOM
3'€IHYIOTh TOYKH 3 MAaKCUMAJIbHUMH TJIMOWHAMH, TAaKUM YHUHOM OTPUMYIOUH
niHito QapBatepy (JIiHisI HAMOUTBITUX MTHOUH a00 HAMMEHIIINX MO3HAYOK).

JIist KpecieHHsl IUIaHy BUKOPUCTOBYIOTH NpOCTUH oJjiBenb. Ha mmani
BKa3ylOTbCAd Takl BIJIOMOCTi: MacluTad, Npi3BHILA BUKOHABIIB 1 OCOOM,SIKa
nepeBipuiia MPaBUIILHICTh KPECIICHHS, MIJANKUCaH1 130J1iHIi, HaNpsM Ha MiBHIY,
Ha3By, IO3HAYKY PiBHS BOJY Ta JaTy MpoMmipiB rmouH (puc. 3.4).
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Puc. 3.5 — Ilpuknan many Bogoiimu B 1306arax (1,55 m BC, 12.08.2017 p.)

3BiTHMII MaTepiaJj o ni. 3.3:

nionynkm 3.3 po3oiny 3 36imy 3 HAGUAIbHOI NPAKMUKU 3 ORUCOM
oopooaenumu knuxckamu KI-2, nonepeunumu npoginamu i maonuyamu 3
oouucieHumMu mMopghomempuuHuMU XaAPAKMEPUCMUKAMU, NIAH OLIAHKU
pycaa 6 izo6amax (20pu3oHmansix).
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4 BUMIPIOBAHHSA BUTPAT BO/IU HA PIYKAX

BumiproBaHHS BUTpAT BOJW MOJISITa€ y BU3HAUYECHHI 00’€MY BOJH, KU
POTIKAe 4yepe3 MONMEPedHnii epepi3 MOTOKy 3a oxHy cexyHmy (Q, m>/c). [
BUMIPIOBAHHSA BHUTpaT BOJAU BUOHMPAIOTH MNPSIMOJIHINHY IUISHKY pycia Ta
BJIAIITOBYIOTh BUTPATOMIPHUH T1POMETPUYHUI CTBOP.

BumiproBaHHs BUTpAT BOJU MOXJIMBO IPSIMHUM 1 HEMPSIMUM LIUTSIXOM.

[Tpsimi BuMiproBaHHSI Tepen0adyaioTb BUKOPUCTAHHS MIpPHOI MOCYAMHH,
sKa TMIJCTaBISETbCS TMiJ CTPyMiHb BOAM, TpPH LbOMY (IKCYeTbCA dYac
HANIOBHEHHS BUKOpUCTaHOI €eMHOCTI. CepelHs BUTpaTa 3HAXOIUTHCS LUIIXOM
oAy 00’ €My MOCYAWHU Ha Yac ii 3aIIOBHCHHS.

Henpsmi BuMiproBaHHS BUTpaT BOAM IepeadavaroTh BHUMIPIOBaHHS
OKpEMHUX €JIEMEHTIB BOJHOTO IMOTOKY, 3 BHKOPUCTAHHSAM SKHX, LUIIXOM
NOJAJbIIUX PO3pPaxyHKIB, OAEPXKYIOTb BEJIWYMHY BHUTpaTH. Tak, mpu
3aCTOCYBaHHI METOAY «IIBMJKICTH-IJIOIA» BUTpPAaTa BOJAU OTPUMYETHCS 3
BUKOPHUCTAHHSAM TONEPEIHBO BUMIPSHUX TJIMOMH TOTOKY (ISl BU3HAYCHHS
IIJIOII) Ta MIBUJKOCTEH Teii B T1IPOCTBOPI.

OOuunciIeHHs BUTPAT BOAN BUKOHYETHCS AHAIITHYHO 1 TpadivHo.

4.1 Ilepesik npuiaaniB, o0JagHAHHSA Ta OJAHKOBUX I BHTPATHHX
MarepiajJiB 51 BUMIPIOBAHHA BHMTPAT BOAU Ta OOpPOOKHM OTPHMMAHHUX
pe3yJibTaTiB

[lepenix mpunaaiB, obiiagHaHHA Ta OJIAHKOBUX 1 BUTPATHUX MaTepialiB,
HEOOXITHUX JIJI1 BUKOHAHHS BUMIPIOBaHb BUTPAT BOJU Ta OOPOOKH OTPUMAaHUX
pe3yabTaTIB HAa HAaBYAJIbHIN MPAKTHII, MPEICTABICHUN HUKYE.

YoBeH (YKOMITJIEKTOBaHMI MMaiioIaMu Ta CUJIIHHSIME) — 1 of1.

Kommuiekt Becen (2 Becna) — 1 KOMIUIEKT.

Sxkip (3 1iHEM JOBXKUHOIO 25 M) — 2 IT.

Cokupa — 1 mr.

ParyBanbHuii Kpyr (3 JiHEM JOBXHUHOO 25 M) — 1 of.

ParyBanbH1 xuneTH — | 1IT. HA KOXKHY JIOAUHY.

Yepmak (kiBm) — 1 mir.

Anreuka (aBTOMOO1JIbHA a00 1HIIA) — 1 1mT.

[Tapa 406iT pe3nHOBUX — | Mapa Ha KOXKHY JIOJUHY.

Petixa BomoMipHa nepeHocHa 3 3acnokoroBaueM ['P-23 — 1 og.

VYpizuuii ki1ok abo nepeB’siHa nans (nosxkuHoio 0,5 M) — 1 og.

[[ITanra rizpomMeTpuyHa pO3KIaaHA (TOBKUHOIO 3 M) — 1 KOMIIJIEKT.

Jlot mexaniunuit (rimpomerpuyna ynedinka) [IN-23 («Hesa») — 1 og.

BanTtax pubonoaionoi popmu (Baroto 5 xr abo 10 kr) — 1 og.
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Amnaparypa cynyrHukoBoi HaBiraiii GPS72 Garmin (a6o iHmmuif) — 1 og.
Exonot enexrponnuii Fishfinder 250 Garmin (a6o inmmit) — 1 og.
Mumnok rigpomerpuunuii ['P-21M (abo I'P-55 um I'P-99) — 1 xomIutekT.
Cexynnomip mexaniunuid COII nip-2a (abo 1Hmmit) — 1 ox.

[ToraBii moBepXxHeBi (epeB’ssH1 Kpyru ado 1HI) — 15 ox.

AneMomeTp pyuHuii (MexaHiuyHUH, nudpoBHii ado iHImMi) — 1 ox.
Kamxkka rigponoriaaa KI'-3M(u) — 1 1.

Kamxkka rigponoriaaa KI'-7M(u) — 1 .

[mxenepHuii kanbKyasTop — 1 of.

[Tnanmer-rpumad s manepy Ta 6JJaHKOBOTO Marepiany — 1 miT.
Jlinitika — 1 mT. HA KOXKHY JIIOANHY.

OmiBenb MpocTUid — 1 MT. Ha KOXKHY JIIOIUHY.

KoMIuIeKT pi3HOKOJIBOPOBUX OJBIIIB — 1 KOMIUICKT.

Crupanka — | 1IT. HAa KOXKHY JIOJUHY

Pyuka 3 4opHOIO 1acToto — 1 MmIT. Ha KOXKHY JIIOJIUHY.

[Mamip Oinmit (hopmar A-4) — 5 apk.

[Tanka kapToHHa (200 MJIACTUKOBA) JJIs MEPEIUTITaHHs 3BITY — 1 1T,
I'oguaaMk — 1 0.

Kanenmap — 1 mr.

3BiTHMII MaTepiaj g0 nm. 4.1:
nionynkm 4.1 po3odiny 4 3eimy 3 HaguanvHOi NPAKMUKU 3 ORUCOM
Memooie i nepenikom npuiadie 011 6UMIPIOBAHHA GUMPAN 600U.

4.2 BusHayeHHsi BHUTpPAT BOAHM, BHMIPSIHUX 32 [ONOMOIOH)
riIpOMETPUYHUX MJIMHKIB OCHOBHMM CHOCO0OM (3i IUTAHIW, 3 TPOCY Ha
TPOCOBiii mepenpasi)

[TpuHIMT METOy 3aCHOBAaHWM Ha MOJIEI «IITBUJIKICTh-TIONIAY», B KOXKHIN
HIBUIKICHIM BEpTUKaJIl B TOYKaxX MO MIMOWHI BUMIPIOIOTH IIBUAKICTH, MOTIM
OOYHMCHIOIOTh 3arajiHy BUTpaTy B cTBopl. OCHOBHMI cmoci0 nependayae
BU3HAYCHHSI BUJIKOCTEH TeUii Ha KOXHIM MIBUJKICHIM BEpTUKaAIl B TOUKAX, SIKi
B1/IMIOB11at0Th ropu3oHTam 0,2 1 0,8 Big poO040i rMHMOUHU HAa BEPTUKAJIL.

[lepen BUMIpIOBaHHSM BUTPATH BOAM HEOOXITHO BU3HAYUTH MPHUAATHICTD
0 poOOTH TIIPOMETPUYHOTO MIIMHKA. 3 II€I0 METOI 3aCTOCOBYIOTH CIOCIO
BUOITY: Ha JIOMATeBUI I'BUHT MJIMHKA HAMOTYETHCS HUTKA, JOBXKUHOIO 1 M 3
BaHTaxkeM 100 r. J[atoTb MOXJIMBICTh BaHTaXy BUIBHO PO3KPYTUTH JIONATEBHIA
rBUHT. DIKCYIOTh Yac A0 MOBHOI 3yNMUHKH I'BUHTA. Yac BUOITY MOBUHEH OyTH HE
meHue 20 c. Pezynbratu 3anucyroTscs B KHIKKY KI'-3M(H).

Takox HEOOXiJHO MEePEeBIPUTH CIIPABHICTh KOHTAKTHOTO 1 PEECTPYIOYOTO
MeXaH13MiB, TIPOBOJIIB.
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[lepeBipuTH CTaH TIAPOMETPUYHOI INTAHTH, TIIPOMETPUUYHOI JIEOIAKH,
JYWIbHUKA TAMOMHM Ta 3Mas3aTd 11X MallMHHAM  MaciioM. Jlebiaky
MPUKPITUTIOIOTH JI0 JIOH)KEPOH1B YOBHA.

[Ipy BuUMIpIOBaHHI BUTpPAT BOAW BHKOHYIOTHCS HACTYIHI POOOTH: OIHUC
CTaHy pIYKH, TOTOJH; CIIOCTEPEKEHHsS 3a PIBHEM BOJM; MNPOMIPU TIJIMOUWH;
BUMIpPH MIBUIKOCTEH TeUil y JBOX TOUYKAX HA KOXKHINA MBUIKICHIN BEPTHKAJI.

[Ipy BHUMIpIOBaHHSX MIBUIKOCTEH MIIMHKOM Ha MalldX pidKax TpH
mmOWHAX 10 3 M 3aCTOCOBYIOTH TiApOMeTpudHi mTaHTH. CHoYaTKy IITAHTOIO
BU3HAUYAIOTh POOOYYy TNIMOMHY Ha BEPTHUKAJl, MOTIM PO3PAaXOBYIOTH TIHOMHH
3aHYpEHHSI MJIMHKA (3BOPOTHUM IIUIIXOM — BPAaXOBYIOUH, 110 PO3MITKA TIMOWH
Ha IITaH31 BIMOYBAETHCS BiJl 11 I’ SITKK), ITyKAIOTh BIJMOBIHE MICII€ HA MITaH3I 1
3aKpIIUIIOIOTh KOPITYC MJIMHKA 3aTHCKHUMHU TBUHTaMHU, OMYCKAaIOTh INTAHTY 3
MJIMHKOM Yy BIANOBIIHY TOUYKY Ha BEpPTHUKaIl 1 MPOBOJATH BUMiproBaHHS. JIJis
Opl€HTAaIlli OCl MJIMHKA HA3yCTpiy Tedii MmapajiesibHO 3 BICCIO MIIMHKA HA IITaH31
3aCTOCOBYIOTh BKa31BHHK TeYii.

[Ipu pobGoTi Ha TIMOOKMX 1 WIBUIAKUX pIYKAX, KOJIM HEMa 3MOTH
BCTAHOBUTH YOBEH Ha SKIp, BIJAIITOBYIOTH TPOCOBY IE€penpaBy 1 BHUMIPH
MPOBOJIATh MIIMHKaMU, 3aKpIIUVICHUMH Ha TPOCl TiapoMeTpuyHoi neliaku. B
TaKOMY BHMAJKy BHU3HAUY€HHsS poOouYoi TINMOMHM Ha BEPTHKaIl 1 TJIUOUH
3aHYpeHHS OCi MJIMHKA B TOYKH BHMIPIOBAaHHS IIPOBOJSATH 3a JOTIOMOTOIO
MOKAa31B JIIUWJIbHUKA MIMOWH Ha T1APOMETPUYHIN J1eO1 111,

[Ipu BuMiproBaHHI WBUAKOCTEH MIMHKOM Tuiy ['P-21M (curnan uepes
20 oOepTiB JIOMATEBOTO TIBHHTA) MEPIIMH CHUTHAJd 3a3BHYail MPOIMYCKAIOTh.
CexkyHIIOMIp 3aIlyCKalOTh Y MOMEHT 3aKiHUYCHHS JIPYroro CHTHAITy. YeKarTh
TPETHOTO CUTHAIY 1 3aUCYIOTh Yy KHIDKKY KI'-3M(H) yac 3aKiHYEHHS CUTHAIY.
Jlami dYekaroTh HACTYIMHOTO CHUTHAly 1 3alHMCYyIOTh 4Yac MHOro 3akiHYeHHS.
BumiproBaHHS MIBUJIKOCTI TPUBA€ JOTHU MOKH YaC BUTPUMKH MIIMHKA B TOWII
oyne Oinmbre 100 ¢, a ymcio curHamiB Oyne HE MEHIl 4OTUPhox. KinbKicTh
00epTiB MJIIMHKA 1 MOKa3aHHS CEKyH0MIipa 3anuCcyloTh Yy KHIKKY KI'-3M(H).

Hns  oOuucnenns Butpatd Boad B KHmwkHOl KI-3M(H) HeoOXimgHO
pO3paxyBaTH TPH TAOIHIIL.

[lepma Tabmuusg — MJIONIl MOMEPEYHOro Nepepidy MK MPOMIPHUMH 1
HIBUIKICHUMH BepTuKagaMu. CrodaTKy po3paxoBYIOThCS IUIOLII MK CYCIIHIMU
MPOMIPHUMHU BEpPTUKaJaMH 3a MPaBWJIOM Tparemiil. J[am oOG4uciIoTh IOl
MDK CYCIJTHIMH IIBUJKICHUMHU BEPTUKATISIMH.

Hpyra tabnuisg — o6unciieHHs mBuakocTe. CrioyaTky Jyisi KOXKHOT TOUKH
BUMIPIB PO3PAXOBYETHCS YHUCIO OOEPTIB JIOMATEBOrO TIBHHTA Y CEKYHIY
(mBHUAKICTH, 00EPTIB TBUHTA) IUIAXOM JUICHHS YHCJIa O0EPTiB Ha TPUBAIICThH
BuMipy. [1o TapyBanbHiil TaOIUII BU3HAYAETHCS MIBUAKICTH TeUli B TOUKAX Ug 1
Ugg. [ToTiM BU3HAYA€ETHCS cepeHs MBUAKICTh Ha BEPTUKAIIL 32 (POPMYIIOIO:

VJ = 0,5 (UO,Z + UO,S)- (41)
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Y Tperii Tabauill — OOYUCTIOITH, BHUTpary Boau. s mporo 3a
OTPUMAaHHUM 3HAYCHHSAM CEPEAHIX IIBHJIKOCTCH HAa BEPTHKAIAX OOYHMCIIIOIOTH
CepeaHi MBUIKOCTI MK CYyCIAHIMU BEPTHKAJISIMHU:

Veepi— (V]_ + V2)/2. (42)

Jns  xpaiiHIX [AUISHOK BOJHOTO Tmepepizy (MDK ypi3oM BOAM 1
MIBUAKICHUMH ~ BEPTUKAISAMU) CEPEIHI0 IIBUIKICTb MPUHAMAIOTh  PIBHOI
MIBUAKOCTI Ha MepIriil (abo ocTaHHii) BepTHKaIi, TOMHOXEHOI Ha KoeirieHT k,
3HA4YEHHS SIKOTO BCTAHOBJIIOIOTH 3a Tao. 4.1.

Ta6muis 4.1 — 3nayenns koedimierTa k

XapakTepucTuka oepera 3nauenHs k
1. IIpu BiACYTHOCTI MEPTBOTO IPOCTOPY:
— IOJIOTHI Oeper 3 HyJIbOBOKO TJIMOMHOO Ha Ypi31 BOJIU 0,70
— IpUPOJHUN cTpiMyacTuii 6eper ado HepiBHA CTIHKA 0,80
— ryajaKa OeTOHHA CTIHKA 0,90
2. [Ipu HAsSIBHOCTI MEPTBOTO IPOCTOPY 0,50

Jlami oOYHMCIIOITh YacTKOBI BHUTPATH IS IUIONI MDK IIBUIAKICHUMU
BEPTUKAJISIMU:

Qi = i Veep.i - (4.3)

[ToBHa BUTpaTa TOPIBHIOE CyMi YaCTKOBHX BUTpAT ((;):
Q=0+ 02+...T 1 *+ On. (4.4)
3a mijicyMKaM#u pO3paxyHKy BUTpPAT BOAW B 10JiboBiM KHUXKI KI'-3M(H)
3aMoBHIOIOTh TaOIUI0 «[IpuitHATI MaH1», Kyau BHOCSThH KIHIICBUH PE3yJbTat

oOuucnens. [Ipuknan qaerbes B Tabi. 4.2.

Tabmuus 4.2 — IlpuiiHaTi nmaHi TO PO3paxyHKy BUTpaT BOJU
T1APOMETPUYHUM MITUHKOM

PO‘60'~II/II/I 0, W | B I'mubuna,| IIBUAOKICTE. Meror Meron I
PIBCHD 1% M™ | M ¥ w/e BHUMIPIOBAaHb | OOYUCIEHHSA | %
00
H pob hcep hmax Vcep Vmax
1 2 3 4 | 5 6 7 8 9 10 11
OCHOBHUH | aHAJIITHYHUN | -
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3anoBHEHHS TaOMMIN TOTpeOye AesKuX mosicHeHb. [laHi njisg cTOBOIIB
NeNe 1,3,4,5,6 oTpuMyIOTh 3 HaKpECIEHOTro Mpo(disIt0 BOJHOTO Mepepi3y CTBOPY
1 po3paxoBaHUM ioro MopdomeTpuyHuUM XapakTepuctukam. CroBmuuk Ne2
3allOBHIOIOTH BUTPATOIO BOJIU, PO3paxoBaHoro 3a popmyroro 4.4, ctosmii Ne 7-8
3aMOBHIOIOTh TaK: Vi, =Qu/W; Vpax — BH3HAYAIOTh 3 BUMIPSHUX TOYKOBHX
IIBUKOCTEH. YKJIOH BOJHOT MOBEpXHi / BU3HAYAIOTH MPHU MOJIBOBUX POOOTAX.

3BiTHMII MaTepiaJj o . 4.2:
nionynkm 4.2 po30iny 4 36imy 3 HaguanbHOI NPAKMUKU 3 KOPOMIKUM
OnUCOM nposedeHux pooim, oopooeni ma 3anoeneni kHuxcku KI'-3M(n).

4.3 BuznayeHHsi BHUTpPAT BOAU, BHMIPSIHHUX 3a J0NOMOIOI0
NMoBePXHEBUX MOIJIABLIB

B Oaratbox BuMagkax JJjsi BUMIPIOBaHHS BUTpaT BOAM 3aCTOCOBYIOTh
nosepxHesi nomnasui (I1I1). Lle no3Bossie BU3HAUUTH BETUYUHY BUTPATU BOAM 3
noxuOkor He Outbine £10%. Ha piumi nmonepenHbo po30MBaOTh MaricTpaib Ta
YOTUPHU CTBOPH: ITyCKOBUH, BEpXHIH, cepenHii, HmxkHii (puc. 4.1).

IIC BC CcC HC
Q Y @ Q

’-—\,//_‘M —

3 O e 3]
basuc
Q O Q QO

Puc. 4.1 — Cxema po3ralryBaHHs CTBOPIB I BAMIPIOBAHHS BUTPATH BOJIU
nosepxHeBumH noraBisiMu: 11C — myckowii ctBip, BC — Bepxniii ctBip, CC —
cepenniii ctBip, HC — HIKHIM CTBIp
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Bceworo myckarors 15-20 III1, dikcyroTs "ac iX xoay MiX CTBOpaMH Ta
MicClle TIEpEeTUHHAHHS HUMHU CEPEIHBOTO CTBOPY (BiICTaHb OEpEThCS B METpax
B1JI MOCTIMHOTO TIOYATKy, TOOTO BiJl MaricTpai).

B cepennbomy cTBOpi 3a3ganeriip poOdAThH MPOMIpU TVIMOUH IS
MOJAJIBIIOTO  PO3pPaXyHKY IUIONl BOAHOTO TMepepidy MiX IIBUAKICHUMHU
BEPTHKAISIMH, SKI HAHOCATH Ha rpadik mpodisito monepeyHoro nepepizy. Takox
MiJ] 9ac MOJIHOBHUX POOIT MPOBOIATH CIIOCTEPEIKEHHS 32 PiBHEM BOAU ((PIKCYIOTH
piBEHb BOAM Ha TIOYATOK Ta KIHEIb pPOOOTH, SIK CepeaHbOapu(pMETHIHE
OTpUMYIOTH pobOoumii piBeHb). Bci 3ammcu pobnare B kHmwkky KI-7M(m),
3aIOBHIOIOTH TaM Ta0wuIio «[[puitHsTI 1aH».

[1IT moxxyTh OyTH 3aCTOCOBaHI MPH MIBUIKOCTI BITPY HE Oibie 6 M/c.

Buxigai naui:

1) Biactanb Big BC no HC;

2) tpuBanicts xoay I mixx BC 1 HC;

3) micue neperunanus [I1 CC;

4) nauni npomipiB rauoun y CC.

XiJ1 BU3HAYEHHS BUTPAT BOJIU:

1) oOuMCHIOIOTH MOBEPXHEBY WIBUJAKICTh PyXy KOXHOTO TOIUIABI 3a
dopmymoro V=I/t;

2) nHa mumnmerpoBul ¢opmary A4 abo kmityari y kHKOl KI'-7M(H)
OyayioTh B OoOpaHOMy MacmTadl emwopy MIBUAKOCTEH pyXy IMOIJIABLIB IO
mmpuHi pivku V=Ff(B) — 1o mosro okanbHUX MIBHIKOCTEH OKPEMHX IOTUIABIIIB
NIPOBOJIATH IJIABHY OCEPETHEHY JIiHIIO (IUB. IpUKIIan Ha puc. 4.2);

3) anani3yrodl emopy, HamMi4arOTh Ha HIM IIBUIKICHI BEPTUKAIl 4Yepe3
PIBHI POMIXKKH, CIIOJIYHarO4H iX 3 MPOMIPHUMHU BEPTUKAIISIMU;

4) 3HIMaIOTh 3 EMIOPU MOBEPXHEBY MIBUKICTh T€Ull B KOKHIN MIBUIKICHIN
BEPTHUKAJIL

5) 3a gaHWUMHU TPOMIPIB OOYHUCIIOIOTH IUJIOINII BOAHOTO TMEpeEpi3y MIiX
IIBIIKICHUMH BEPTHKAIAMU (W;);

6) 004YHCITIOIOTH (IKTUBHY BUTPATy Bou B cTBOPI (Q,=Y.Qy:);

7) obuncmoroTh koedimieHT nepexony (K) Bim ¢GiKTUBHOI BUTpaTH BOIU
(Qp) mo miiicuoi (Q,) 1 po3paxoBYIOTH AiHCHY BUTpaTy Boau Q,.

Crioci6 po3paxyHKy BUTpPAT BOAM IMOBEPXHEBUMH IMOIUIABIISIMH J03BOJISIE
obunciutu ¢iktuBHY BuUTpary Boam (Q,) — 1€ yMOBHA BUTpaTa BOJAHM, SKa
oOYuCiIeHa AJis JaHOTO CTBOPY 3 MPUMYLIEHHSM, 10 MIBUAKICTh T€Yli B p14lll HE
3MIHIOETBCA B1Jl MOBEPXHI O JHA (Taky IIBHMJKICTh JAaIOTh HaM MOBEPXHEBI
NoruIaBIfi). AJjie B peajbHOCTI WIBUAKICHE TOJe 3 IIMOMHOIO 3HAYHO
3MIHIOETHCA, 1HOAI HABKOJO OeperiB (SKIO pycio 3apocTae abo 3acMideHe)
BUHUKAIOTh 3aCTIMHI IUISHKH, J€ TEYis BIICYTHS a00 3MIHIOE HAMPSIMOK — TaK
3BaHUI «MEPTBUM MTPOCTIP»).

[Ilo6 otpumaru mniiicHy BuTpaty Boau (Q,) BBOIWUTHCA BIAMOBITHUI
NOHWKYounii koedimieHT nepexony (K), kil BpaxoBye HEOTHOPITHICTD OIS
Teuii B CTBOPI.
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Puc. 4.2 — Enropa po3noiisly MBUAKOCTI pyXy MOIUIABIIB MO IIUPUHI PIUKH

PospaxynkoBa dopmyna s obuucieHHS (DIKTUBHOI BUTpATH BOAU B
CTBOP1 Ma€ BUTJIIS;

(4.5)

n-1 n"'n!

Vv, +V V., +V
Q, =kv,w, + 12 2W1+...+%W + kv w

ne k — mpubepexxuanii koedimieHT;

Vi...V, — MOBEPXHEBI MIBUJIKOCTI HA MPU3HAYEHUX YMOBHMX IIBUIAKICHUX
BEPTUKANAX, sKi 3HIMarOTh 3 emtopu V=Ff(B) (rpadika po3nominy moBepxHEBUX
HIBUKOCTEH MO IIUPHHI PIYKH), M/C;

W...W, — IUIOMI BOAHOTO TIepepi3y MiX IIBHAKICHIMH BEPTHKAIAMH, M-,

JlificHa BUTpaTa BOAU OOUUCIIOETHCS 3a (OPMYJIIOLO:

Q, =KQ,. (4.6)

Koedimient K npuitmaerses 0,86.

3a mijicyMKaM#u pO3paxyHKYy BUTPAT BOAW B M0JibOBIM KHUXKI KI'-7M(H)
3aMoOBHIOIOTh TaOmuio0 «[IpuitHATI NaH1», KyIu BHOCSTH KIHIEBUH pe3yibTar
obuuciens (tadi. 4.3).
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Tabmuns 4.3 — IlpuitHaTi gaHi 1O poO3paxyHKy BHTpaT BOIU
MOBEPXHEBUMHU TOTUTABIAMH B KHIKIN KI' — 7 M(H)

Pq6oqnﬂ olw, |B, I'm6una, | IBUAKICTS, Merox Merox ]
PIBCHE, 3/ M2 | M M e BUMIPIOBAHb 00UYMCIICHHS K %
Hp069 CM hcep hmax Vcep Vmax P >
1 213 (4|5 6 7 8 9 10 1112
JeTalbHUN | Tpado-aHATITHIHUHA -

3anoBHEHHs TaOuMIll TOTpeOye AesKuX MOsiCHeHb. JaHl aJisi CTOBOINB
NeNe 1, 3, 4, 5, 6 OTpUMYIOTh 3 HaKpECIEHOTro MpodUI0 BOAHOTO MEpEpi3y
CTBOPY 1 pO3paxoBaHUM HOT0 MOP(HOMETPUIHUM XapaKTepucTukaMm. B cToBOUmK
Ne 2 BHOCHTBCS BeIMYMHA BUTPATH BOJIH, KA po3paxoBaHa 3a ¢popmyiioro (4.6).
Crosmi Ne 7 Ta 8 3anoBHIOIOTH Tak: V. .,=Q,/W; Vpax — 3HIMAIOTE MaKCUMAITbHY
HIBUIKICTh 3 MOOYJOBAHOI €MIOpU. YKIOH BOJHOI MOBEPXHI / BU3HAYAIOTh 3a
JTAaHUMHU BUMIPIOBaHb Ha YKJIOHHUX TIOCTaX.

3BiTHHMI MaTepiaja a0 . 4.3:

nionynkm 4.3 po3diny 4 36imy 3 HaguaiIbHOi NPAKMUKU 3 KOPOMKUM
onucom npoeeoenux pooim, oopoonena knuxcka KI'-iM(n).
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5 BUMIPIOBAHHSA BUTPAT 3ABUCJINX HAHOCIB

VY piukoBHUX BOAAX 3aBXIU MPHUCYTHI 3aBUCI YAaCTKHM — HAHOCH PI3HOTO
po3Mipy i moxokeHHs (3aBMCIi, JOHHi). IX BMICT 3aJleUTh BiJ MiCIIEBHX
bakTOpiB 1 € BAKIUBUM TIIPOCKOJIOTIYHUM TMOKAa3HUKOM. 3aBUCII HAHOCH
MEPEHOCITHCS TOTOKOM BOJU 3aBISKH TYpOYJEHTHOMY DPEXHMY PyXYy BOJH
(HasIBHICTH BEPTUKAJIBHOI CKJIAIOBOI MIBUIKOCTI). SIKIIO0 BepTUKAIbHA CKJIa0Ba
MIBUAKOCTI OiNbIa 3a TiAPaBIIYHY KPYHHICTH YAaCTHMHOK, TO BOHHM MOXKYTb
MiTIAMaTACh BHUCOKO. PoO3MOmisl 3aBUCIMX HAHOCIB 1O JKHUBOMY Iepepi3y
Y3TOJKYETHCS 3 TIOJIEM IIBUAKOCTEH, y JHA I 3aKOHOMIPHICTh MOPYITYETHCS.
Ha minsHKax 3 BETMKMMHU MIBUAKOCTSIMH Tedii (IepeKaTax) yTBOPIOIOTHCS SIMH
yepe3 MacoBe 3IMMaHHS YacTMHOK 3 JHA, Ha OUIBII CIOKIMHHUX JUISHKaX
(mUtecax) 4aCTUHKH aKyMYJTIOIOThCS (OC1Iat0Th).

B minomy, TBepamii CTiK piukd — 1e cyma cToky 3aBuciux (R, kr/c) i
noHHUX (G, KI/C) HAHOCIB Ta PO3YMHEHUX PEYOBHH (S, KI/C).

Butpara 3aBuciIuX HaHOCIB — 11€ 00'€M TBEPJIUX YACTOK, KU MPOXOJAUTH
B OJMHHMIIO 4Yacy Kpi3b MOIEpeyHuil mepepi3 crBopy (r/c, kr/c). Hnsa ii
BU3HAYCHHS BUKOPUCTOBYIOTH MPUJIAIH — OATOMETPH.

5.1 Ilepenik nmpwiagiB, o0JagHaAaHHA Ta OJAHKOBUX I BUTPaTHHUX
MarepiajgiB 1Jid BHMIPIOBAHHSI BHMTPAT 3aBHCJIMX HAHOCIB Ta 00poOKH
OTPUMAHMX pe3yJbTaTiB

[lepenix mpunaaiB, obiiagHaHHA Ta OJIAHKOBUX 1 BUTPATHUX MaTepialiB,
HEOOX1THUX JIJII BUKOHAHHS BUMIPIOBaHbh BUTPAT 3aBUCIIMX HAHOCIB Ta 00pOOKHU
OTPUMAaHUX PE3yJbTATIB HA HABYAJIbHIN MPAKTHIIL, IPEJCTABICHUIN HIDKYE.

YoBeH (YKOMITJIEKTOBaHMI MMaiioIaMu Ta CUJIIHHSIME) — 1 of1.

Kommuiekt Becen (2 Becna) — 1 KOMIUIEKT.

Sxkip (3 1iHEM JOBXKUHOIO 25 M) — 2 IT.

Cokupa — 1 mr.

ParyBanbHuii Kpyr (3 JiHEM JOBXHUHOO 25 M) — 1 of.

ParyBanbH1 xuineTH — | 1IT. HA KOXKHY JIOAUHY.

Yepmak (kiBm) — 1 mir.

Anreuka (aBTOMOO1JIbHA a00 1HIIA) — 1 1mT.

[Tapa 406iT pe3nHOBUX — | Mapa Ha KOXKHY JIOJUHY.

Jlot mexaniunuit (rimpomerpuyna nedinka) [1N-23 («Hesa») — 1 og.

BanTtax pubonoaionoi popmu (Baroto 5 xr abo 10 kr) — 1 og.

Amnaparypa cynmytHukoBoi HaBirauii GPS72 Garmin (abo inmmii) — 1 ox.

Exomnot enexrponnuii Fishfinder 250 Garmin (a6o iammit) — 1 ox.

baromerp-msmka ['P-16M — 1 koMIIEKT.
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baromerp-Bakyymuuii 'P-61M — 1 kommekT.

[lITaTuB o 6aTomeTpy-Bakyymuoro I'P-61M — 1 ox.

€MHicTb (MeTaseBa a0 [IACTHKOBA) Ui BOAHM (06 eMoM 5 av°) — 10 m.
MipHuii mocyy (CTakaH|, MITHAPHA TOITO) — | KOMILJIEKT.

[Tpunan ais npumycoBoi ¢iabTparti piquau ['P-60 — 1 xoMruiekT.

Baru nabopatopHi enexktponHi (abo iH1mi) 3 TounicTio A0 0,0001 r — 1 og.
EKCHKATOp CKJISIHHIT (a60 iHIImiT) emuicTio 2-5 1v° — 1 0.

[Mada cymunbaa 2B-151 (abo inma) — 1 ox.

Tepmomerp cknsuuil prytaui TT no madwu cymmisnoi 2B-151 — 1 ox.
Enexrpuuna miv taboparopaa CHOJI-1,6.2,5.1/9-13 (abo inma) — 1 o.
Hacoc pyunuii (HoxHU#) — 1 of.

brokc amominieBuit — 10 mir.

€MHICTb (BiApo abo iHIIE) s P00 TOHHUX BiAKIaACHb — 1 Of1.
Yamxku dhapdoposi — 10 mit.

i TurensHi — 1 o,

i mydenbai — 1 of.

[MTinuer — 1 ox.

OinbTp ManepoBUil MapKu «CHHS cTpiuka» — 10 mir.

Kuawmxka rigponoriysa KI'-6M(H) — 1 mT.

InxenepHui kanbKysaTop — 1 ox.

[Inanmer-rpumay 175 nanepy Ta 0JJaHKOBOro marepiany — | miT.
Jliniiika — 1 1IT. HA KOXKHY JIIOJIUHY.

OmniBeup mpocTuid — 1 WIT. HA KOYKHY JIFOIUHY.

Crupanka — | WIT. Ha KOXKHY JIOJUHY

Pyuka 3 4opHOIO 1acToro — 1 MmIT. Ha KOXKHY JIIOJIUHY.

[Mamip Oinmit (hopmar A-4) — 5 apk.

[Tanka kapToHHa (200 MJIACTUKOBA) JJIs MIEPEIUTITAaHHS 3BITY — | 1T,
I'oguaaMK — 1 01.

Kanenmap — 1 wir.

3BiTHMII MaTepiaJj 1o . 5.1:
nionynkm 5.1 po3oiny 5 36imy 3 HaAsuAIbHOI NPAKMUKU 3 3A2ATbHUM

ONUCOM 3ABUCTIUX HAHOCIE | MEEPO020 CMOKYy ma nepenikom npunaodie 0ns
BUMIDIOGAHHA 6UMPAN 3A8UCIUX HAHOCIE.

5.2 BumiproBaHHSI BUTPATH 3aBUCJIMX HAHOCIB OCHOBHMM CIIOCO00OM 3

BUKOPHCTAHHAM 0ATOMETPY Ta MEXaHIYHOI0 JIOTY 3 TPOCY

Jns Bimbopy mnpo0 3aBUCIMX HAHOCIB BHUKOPUCTOBYIOTh BaKyyMHHUN

6aromerp ['P-61, Garomerp-msimky ['P-15M, I'P-16M, 6atomerp MonuanoBa
['P-18.

50



Bakyymumnii 6aromerp (I'P-61, puc. 5.1) — cknamgaerbess 3 BaKyyMHOTO
HUJIIHIPY €MHICTIO 3 ILMS. Maetbest 4 xpanu (nepui KpaH ISl i € THaHHS
3a0ipHOTO MUIAHTY, APYTUWA — IJIS HACOCY JUTSl BUAAJICHHS MOBITPS 3 IWIIHIDY,
TPETIA — JIJIs CIIOJy4eHHS 3 aTMOC(heporo, YeTBEPTU — ISl 3JIMBAHHS MPOOH).
Ha nuninapi € mikana 06’emy 3a60py BoAH.

Puc. 5.1 — barometp Bakyymuuii ['P-61.:
1 — BakyyMHa kamepa; 2, 3, 5 — KpaHu JJIs1 i1 € THAHHS [IIJIAHT1B;
4 — BakyyMMeTp; 6 — Hacoc; 7 — KpaH-TPOMHUK; 8 — cTpyOIInHa;
9 — B0103a01pHUIT HAKOHEYHUK

[Ipunan He BUKOpUCTOBYeThca Ha BHcOTi Outbiie 2000 m BC Ta npu
HIBUAKOCTI MOTOKY Ounbiie 3,5 M/c. IlepeBarnm — mpaiftoe Ha rHOOKHUX plUKax,
00p€e KOOPIAUHYETHCS 3 MITMHKOM.

Bbaromerp-nasimka (Ha mran3i yu tpoci I'P-16M, y BanTaxi I'P-15M,
prc. 5.2 ta 5.3) — cxmana 1 aM° roisimKa, sKa 3aKpPHBA€THCS KPUIIKOIO 3 IBOMA
TpyOkamu. OnmHa TpyOKa CHIPSMOBYETHCS MPOTH Tedii 1 MOTpiOHA 11t HAbOpy
BOJIM, B 3aJICKHOCTI BiJl MIBUJKOCTI T€Yii BOHA MAa€ HACAJKHU PI3HOTO JIaMETPYy.
Hpyra TpyOka Bupaise TOBITPS 3 MPUIaAy 1 CIOPSIMOBYETHCS 3a TEUIEHO.
baroMeTp omyckaeThcsi Ha mTaH31 ad0 TPOCi (B 3aJIEKHOCTI BiJ TIUOWH), BIIOIp
npoOu 1HTerpaiiiauii abo ToukoBuil. [Ipunaag qocUTh MPOCTHIA, Ay)Ke BEIUKa
TOYHICTh B1I0OPY MPOOM 3 MEBHOTO TOPU3OHTY Ha BepTukaii. Hemomik — mpu
BEJIMKIA IMIBHJIKOCTI TeYil Ipuiaad HECTIMKHHM, CKISHA TUISIIKA CXHJIbHA 0
pO30UBaHHS.
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Puc. 5.2 — batomerp-nnsmika:
a) 31 ctabumzaropom teuii I'P-16M, 6) y Bantaxi ['P-15M

Puc. 5.3 — batomerp-msimika Ha mtan3i ['P-16M

Batomerp MosuanoBa (I'P-18, puc. 5.4) — aBa 1muuiHApy 3 Oprekia
eMHicTIO 10 2 aM°, BOymoBaHi TepMoMerpy. Maca mpunany 7,5 Kr, TIHOHHH —
no 50 m. Kpumiku 3axJIONyrOThCA 3aBASKH TMPYKUHHOMY TMPUCTPOIO, 3HU3Y
MWTIHAPIB PO3TAIIOBaHI JBa 3JIMBHUX KpaHu. [lpunaj migBIIIyIOTh Ha TPOC
7e01IKu, Tepes OMyCKaHHSM Ha MOTpiOHY TMUOMHY Tpeda 3BECTH MPYKUHHHMA
npucTpiii (1€ BIMUWHSE IWIHAPHU), MICIS OMyCKaHHA Ha THOWHY Tpeda
BUTPUMATH TPWIAT S5 XBHUJWH, TOTIM yJAapoOM ITOCHJIBHOTO BaHTaXYy, SKHMA
MOJAEThCA MO TPOCY JEOIAKM 3 TOBEPXHi, MpWiIaa MiJ €0 CUIU yAapy
3axJIONye MWIHAPHU, TpWiIad MiJAHIMAITh, MNpo0y 3JIMBAIOTh, OJHOYACHO
(bIKCYIOTh TEMIEPATYPY BOJIU IO TEPMOMETPAM B LIMJIIHpAX.
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Puc. 5.4 — batometp Momnuanosa ['P-18

Butpatu 3aBuciux HaHOCIB BUMIPIOIOTh TOYKOBUM CIIOCOOOM OJIHOYACHO
3 BUMIPIOBaHHSIM BHUTpAT BOAM (Ti K CTBOPHU 1 MIBUAKICHI BEPTUKAIIl) HUISIXOM:
B1J100py 1po0 BoAM (PI3HUMH CIIOCOOAMH); BUBHAUEHHS BMICTY Y BOJIl HAaHOCIB;
oO4HuCIIeHHs 3HayeHb MyTHOCTI. OCHOBHHI croci0 nependavae Bigoip npoOd Ha
MYTHICTh B TOYKAaX, SIK1 BIJIMOBIIal0Th ropu3oHTaM riauounu B 0,2 ta 0,8 yactun
B1Jl poO04oi rMOMHN Ha BepTukaii. He3anexxHo BiJ cnocobiB BiAOOPY mpoo, ix
00’€M BHU3HAYAIOTh B 3JIEKHOCTI BIJ MYTHOCTI MOTOKY, 1100 3a0e3nme4uTH
HaJIeXKHY TOYHICTh (Maca HaHOCIB Ha (uUIbTp1 moBUHHA OyTH He MeHue 0,1 r).

Koxxna mnpoba oOpoOisieThCsi OKpeMO Ta Jajidi BUKOPUCTOBYETHCS B
po3paxyHkax. PesynbraTé ¢ikcyroThcsi B KHIKKY KI-6M(H). PospaxyHok
BUTpPAT 3aBUCIIUX HAHOCIB BEyTh aHAJITUYHO.

BMiCT 3aBHCIHX PEUOBHMH (MI/AM®) BH3HAYAETHCH BArOBHM METOIOM
nuIIxXoM (UIBTpaIlli meBHOro 00’eMy MPoOU Kpi3b MAnepoBUil Uu MeMOpaHHUN
bineTp (MeMOpaHH1 GIIBTPH 1AOTh OUTHIIT TOYHUHN PE3yJIbTar).

[TarepoBi 0€3307bHI PUIBTPU (KCHUHS CTPIUKa») CHOYATKY HYMEPYIOTh
3BUYaiHUM oJiBueM. [loTiM (uibTpu BuUCylIyIOTH Yy OrOKcax 31 3HATUMH
kpumikamMd 2 toauHu mpu 105°C nmo cranoi macu, nmpu BUHMaHHI 0Jpasy
OXOJIO/DKYIOTh B €KCUKATOP1 BIIPOJIOBXK 45 XB.

[ToTiM Ha Barax 3BaXylOTh MOPOXHIM QuibTp 3 TouHicTiO A0 0,0001 T.
Macy 1 Homepu OiIbTpiB (IKCYIOTH B JIaDOpaTOpHOMY >KypHauli. brokcu 3
dinbTpaMu TOMpaBISIOTH B mosie. TaM B He0OXiqHMIT MOMEHT Bixbuparots 1 am°
npoOy, siIKy perenbHO 300BTYrOTH 1 Ha mpuiani Kympuna 'P-60 (puc. 5.5)
BUKOHYIOTh IPUMYCOBY (PiIbTPALLiIO.
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Puc. 5.5 — [punan ans npumycoBoi ¢inbrpaii (mprtan Kynpuna) I'P-60

Sxmo dineTpaT MyTHUH, TO HOTO (PUIBTPYIOTH MOBTOPHO HAa TOM caMuid
¢bineTp. Ilpum moraniii  Qinprpanii (6arato TOHKOJUCIEPCHUX YACTHHOK)
JommyckaeThes moaBiitHuM GuteTp. [1lo 3aBepiieHH1 GuIbTpallii CTIHKY OpUiagy B
3aKpUTOMY CTaHI OOMHBAIOTh JUCTHUJIHLOBAHOIO BOJOIO HAa TOM camuit (PiibTp,
noTiM iIbTp B OIOKCI 3 BIIKPUTOIO KPUIIKOIO TPOXHU MIJCYIIYIOTh HA COHII],
3aKpUBAIOTh KPUILIKOIO 1 AOMPABIISIOTH J10 JabopaTopii.

B maboparopii 010KCH 3 BIAKPUTUMHU KPUIIKAMH BUCYIIYIOTH 3 TOJ. MpHU
105°C no cranmoi macu, micias BUMMaHHS OXOJOJKYIOTh B €KCHUKaTopl 45 XB.
[ToTiM ¢1abTpH 3 HaHOCAMHU 3BaXKyIOTh Ha Barax 3 ToyHicTio 70 0,0001 r. 3a
pI3HMIIEI0 Mac (QUIBTPY A0 Ta Hicjasd (UIBTPYBaHHS OAEPKYETHCS KUIBKICTh
3aBUCIIMX PEUYOBHUH B JOCIII)KYBaHIN BOJII.

OOunclieHHd BUTPAT 3aBUCIMX HAHOCIB AHAJITUYHUM CIOCOOOM
BUKOHYIOTh B TaKi{ MOCII1IOBHOCTI.

1. Bigbip nmpo® Ha KagaMyTHICTh MPOBOAMTHCS B CTBOPAaX HAa THUX K€
MIBUIKICHUX BEPTUKAJAX, /I BUMIPIOIOTh BUTpATH Boau. Ha KokHi¥ BepTuKami
npoOu BiAOUpaIOTh B TOYKaxX MO TJIMOWHI, MpoOu QiIBTPYIOTh, (PUIBTPU
BHCYILYIOTb, 3Ba)KyIOTh, 00UHCIIIOIOTH KAJIAMyTHICTH B TOUMi (P, I/M°):

P-10°
P :T’ (5.1)

ne P — Bara HaHOCIB B Mpo01, MT;
A — 006'em ipoOU BOIH, oM.
2. B KOXHIA TOUIll pPO3PAXOBYIOTh OAMHUYHY BHUTPATy 3aBHUCJIUX
. 2
HaHOCIB (o, T/M"C):
a=V-p, (5.2)

ne V — cepeiHs MBUAKICTH T€Yil B TOYII1, M/C.
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. : 2
3. Hns KOoXHOI BepTHKali PO3pPaxoBYIOTh O, I/(M°-C) 3a ¢opmyIoro
IIBUJIKOCTEH:

acep = (pcepvcep ) = O'l(pnogvnoe + 3pO,ZVO,Z + 3p0,6V0,6 + 2p0,8V0 8 + p()HOV()Ho ) (53)

4. TloBHa BUTpaTa 3aBUCIMX PeYOBUH B cTBOPI (R, KI/c):

R = 0.001(ke, W, + %w - %w tkaw),  (5.4)

ac a,.a, -— cepezLHi BUTpATH 3aBUCIHUX HAaHOCIB Ha IHBH,ZIKiCHI/IX

BEPTUKAJIAX;

K — mpubepexHwmii koedimieHT (quB. Tadi. 4.1 B po3mini 4);

Wo. ..W, — IJIOILI BOJHOTO Mepepi3y MIXK MIBUAKICHUMH BEPTHKAIISIMHU.

dopMynmu 1711 OOYUCICHHS OJWHUYHUX BUTPAT HAHOCIB HAa BEPTUKAIIX
MOBHICTIO BIJIMOBIIAl0Th (hopMyJiaM I BU3HAYEHHsI CEPEAHIX Ha BEpTHUKAI
IIBUKOCTEN Teuli BOJU B 3aJI€KHOCTI BiJl CIOCOO0Y BUMIPIOBaHb — JIETALHOTO,
OCHOBHOT'0, CKOPOUYEHOTO.

3a aHUMH BHUMIPIB 1 PO3PaxXyHKIB 3aMoBHIOIOTH KHUXKY KI-6M(H) 1
tabmumro  «[IpuitHari  gani» (tadna. 5.1). Bcl CTOBMYMKH —3allOBHIOIOTH
OTPUMaHUMU JTAHUMH, TOJATKOBO PO3paxoBywTh V., = Q/W, p.,=1000R/Q.
Vmax BUOUPAIOTh 3 BUMIPSITHUX TOUKOBUX IIBUIKOCTEH.

Tabmuug 5.1 — IlpuiiHdaTi 1aHl Mo po3paxyHKy BUTpaT 3aBUCIMX HAHOCIB
aHAJIITUYHUM CIIOCOOOM

PoGoumii IBuaxicTs, M/C I'muOuna,M
. 3 2 3
piBEHb Q,m/c | W, m R, kr/c | peep, /M~ | B, M
Hp069 cM Vcep VmaX P hcep hmax
1 2 3 4 5 6 7 8 9 10
[TponomxenHs Tabdmumi 5.1
I, Crocib Crocib Cmocio MeTton MeTton

%, BUMIPIOBaHHS | OOYMCIIEHHS
BUTpAaTH BOOU | BUTpPATH BOJU

11 12 13 14 15 16

— | T'P21M-5/10 a I'P16M-5/10 a G=01R

BuUMiptoBaHHA R | oOuucnenns R | oGuucnenns G

3BiTHMII MaTepiaJj 10 . 5.2:
nionynkm 5.2 po30iny 5 36imy 3 HAGUAIbHOI NPAKMUKU 3 KOPOMKUM
Onucom npoeeodenux pooim, oopoonena knuxcka KI'-6Mn).
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6 ®I3UKO-XIMIYHI JOCJTKEHHS JOHHUX BIJIKJIAJIB

JloHHi Bigkaaam — 1€ MiHEpaJIbHI 1 OpPraHiyHl 4YacTKU (MPUPOIHOTO 1
AQHTPOTIOTEHHOI'0  TMOXO/DKEHHS), SKI TMOTPaIvIsiioTh Y BOAHI  00'€KTH
ABTOXTOHHUM (BHYTpIIIHI TpOIECH) 1 aVIOXTOHHHM (30BHIIIHI TPOIECH)
IUISXOM 1 OC1/1al0Th HA JHO BHACHIIOK (h13MYHOI 1 O10TeHHOT CeTUuMEHTAIII].

JlonHi Bigkimagu € aOlOTMYHOIO CKJIQJ0BOIO BOJHHX EKOCHCTEM,
BIUIMBAIOTh HA SKICTh BOJH, TIAPOJIOTO-TIAPOXIMIYHUN 1 TiIpOO10IOTIYHUIA
peXUM (aKyMYJIOIOTh Pi3HI PEYOBHUHHU, 30KpeMa, HA(TOMPOIYKTH, MECTHIIHIH,
BaKKI METaJIN) 1 32 IEBHUX YMOB MOXKYTh OYTH JDKEPEJIOM CaMOOYHMIIEHHS a00
BTOPUHHOTO 3a0pyAHEHHS BOJI.

JIOHHI BIOKJIAQAUM € CEpPEeJOBUIIEM MEIIKAHHA YHUCICHHUX BUJIB
oentodaynu, Tomy iX 3a0pyJHEHHS HEraTMBHO MO3HAYA€THCS Ha TPODIuHIN
CTPYKTYp1 BOJIHUX €KOCHUCTEM.

3aBAsKd  AiSUIBHOCTI  OakTepit 1 OEHTOCY Yy JIOHHUX BIJKJIaJax
BIIOYBAIOTbCS CE30HHI TIPOLIECH PO3KIaay 1 TpaHcopMmallii oOpraHiYHUX
3aJIMIIKIB 3 YTBOPEHHSIM MiHEpaldbHUX (opM OIOT€HHUX €JIEMEHTIB, a TMpu
aHaepoOHMX yMOBax - 1 rasiB (MeTaH, BOJICHb, amiak, CipKOBOJEeHb). Tomy
BHBUYCHHS JIOHHUX BiJIKJIa/1B MAa€ BEIMKE HAYKOBO-TIPAKTHYHE 3HAYCHHS.

JIOHHI BIOKJIQAU MarOTh BEPTUKAJIbHY CTpaTU(]iKaliio (HAKOMUUYIOThCS 1
3aJIAraloTh AapaMu PI3HOTO CKJIaay) 1 BUPaXKEHY CE30HHY THHAMIKY.

6.1 Bin6ip Ta nmiaroroBka npoo Ajsi aHATi3y

JIoHHI BIJKJIaAM BUBYAIOTHCS Ha OCHOBI MPOO, AK1 BIIOUPAIOTh B TOUKAX
CIIOCTEPEXKEHb HA CTBOpAaX a0b0 pelpoBUX BepTUKANIAX. [ BU3HAUCHHS PiBHIB
AHTPOIIOTEHHOT'O0 HABAaHTA)XCHHS HA BOJHI EKOCHCTEMHU CIIOJYKaMH BaKKHX
METajJiB MpoOM JOHHUX BIIKJIAJIEHb BIAOMPAIOTh, SK MPABHIO, Yy 30HaX 3
aKTUBHUM IepediroM ceAuMEHTAIliHuX mporeciB. Takl 30HM BH3HAYalOTh
cHellaIbHUMH JOCIIIKEHHSIMH.

[Iporpama croocTepexkeHb BKJIHOYAE BU3HAYEHHS  (DI3UKO-XIMIYHUX
XapaKTEPUCTUK JOHHUX BIOKIAIB: KOJbOPY, 3alaxy, KOHCHUCTEHLIi, THIY,
BKJIIOUEHb, TEMIIEpAaTypH, BOJIOTOCTI, O00’€MHOI MacH CKeJEeTy, BMICTY
OpTraHiYHUX PEUOBHH (BTPAT MPH MPOXKAPIOBAHHI ), Moka3zHuka pH i Eh.

B cnemianpHMX BHMaakax TOTYIOTh BOJHY BHUTSKKY 1 BHKOHYIOTh
HEOOX1MHI  XIMIKO-aHaJITHUYHI  JOCHIKEHHS  BMICTY  Ha(TOINPOIYKTIB,
MECTULIMAIB, BAXKKUX METAJIIB, TOIIIO.

Micus 1 pexxum BiOOpy mpod CHiBMALAI0Th 13 BUMOTAaMHU JI0 T1IPOJIOTO-
T1APOXIMIYHHMX JOCITIKCHb.

[TpoOu BinOupatoTh: noHHUM Irynom ['P-69, nnouepnakom J1H-0,025.
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Ilyn monnmii I'P-69 — 3acTocoBylOTh 31 mTaHrd (KEPAUHU) TMpHU
rmbuHax g0 6 M, Ha KIHII PO3TAlllOBAaHUM METaJiYHUU PULKYYHUH CTakaH
140%40 MM, SKuUW BHABIIOETHCS B IPYHT, BIAPUBAETHCA BiJ JHA (IIPU LIBOMY
CTaKaH MEePEropTaeThes ), MiAIMMaEThCs, MPoOa BUMMAEThCH.

unouyepnak [JA4Y-0,025 - mnpusnauenuéd i Bigoopy mnpoO Ha
TaJICYHUKOBO-TPABETUCTUX IPYyHTaX, MAa€ Bl CTYJIKH, OIyCKa€TbCs B
PO3KpPUTOMY CTaHl Ha JeOiaii, Mpu pi3KOMy ii MIAHATTI CHJIOI0 CBOET Baru
3aXJIOMy€ CTYJIKM KOBINA (ILIOIIA TNSHKM 3axoruieHHs gma 0,025 M%), mpoba
BUHUMAETHCSI, MPUIIAJ] OTIOJIICKYETHCS.

Kononka npoOu rpyHTy HaOUpa€eThCs B CTaKaH MPHIIAAY MEBHOTO PO3MIpY
(TOBXHMHHM 1 TUIONII MOMEPEYHOro Mepepizy), mpoda BUIYYAETHCS MEXaHIYHUM
exkcTpyaepom. Binbuparots mpoOy 200 T, 11 mepeHocsaTh GpapdopoBUM IIIaTeaIeM
B CKJISIHY OaHKy (TMOJIETUIICHOBUH MaKeT) O KpaiB, €TUKETYIOTh, 3aKPUBAIOTh
IJTACTUKOBOIO KPHUIIIKOIO 1 MOMIIIAI0Th B XOJOAUIBHUK. TPUBATICTh 30€piraHHs
npobu cknazgae Big 7 ai6 (ipu 4°C) go 60 116 (mpu minyc 18°C).

6.2 OCHOBHi XapaKTepMCTHKHU JOHHUX BiIKJIaaiB

JIOHHI BIAKIAAN MOXKYTh OYyTH MIHEPAJIBLHOTO 1 OPraHIYHOTO MOXOKEHHS.
MinepanpHi TpyHTH KIacudpikyoTs 3a Tabi. 6.1.

Tabmums 6.1 — Knacudikaris ¢pakifiii MexaHIYHOTO CKJIaqy JOHHUX
BIJIKJIJTIB 32 PO3MIPOM YacTOK

Ne Ha3zBa ¢ppaxuii Po3mip yacTok, Mm
1 ['mubu >1000

2 Banynu 100-1000

3 [11e6inb 1 rayibKa 10-100

4 ['paBiii 1 xpsi 1-10

5 ITicok 0,1-1

6 [Tun 0,01-0,1

7 My 0,001-0,01

8 ['muna <0,001

B piukax KpymHICTh JIOHHUX BIJKJIAIIB BU3HAYAETHCS OCOOIMBOCTIMU
MOJISl MIBUAKOCTI Teuii — OuIg OeperiB 3ajsaraloTh TVIMHUCTI 1 MilIaHl MYyJH, Ha
dapBatepi — rajgpka 3 BaJlyHaMH. Y BOJIOMMax KPYMHICTh JOHHUX BIAKJIAIIB
3MEHIIYEThCSL BiJ] OeperiB 0 cepenuHu (10 TAMOMHU 2-3 M TMEepeBaKalOTh
rajibka 1 MCOK 3 BaJlyHaMH, TJUOIIE BOHU IMEPEXOJATh B MYJIUCTO-TIIIAHI 3
MYLUISIMH 1 Y TAMOOKHUX MICHSAX 3aJATal0Th MYJIH), 10 Mipi 3aMyJIEHHSI BOJTHOTO
00’exTa penbed THA 3rIIAIHKYETHCS.
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[HOmi Ha JHI BOJONM YTBOPIOIOTHCS CTPIYKOBI TJIMHU (HEOJHOPIIHI
YTBOPEHHS, SIKI CKJIQJIal0ThCS 3 TOHKHUX IIAPIB MIIIAHUX 1 INIMHUCTUX YaCTOK, SIKi
BIJIKJIQJAI0ThCS BIJIMIOBIIHO Y JIITHIN 1 3uMoBHi mepioan). Lli 3akoHOMIpHOCTI
MOPYIIYIOTHCS 32 PaXyHOK MICIIEBUX YMOB (Makpo(iTu, OYXTH, KOCH).

OpraHoreHHi TpPyHTH CKJIaaloTbcs 3 camponeniB. B cupomy craHi
campornenb SBis€ CO00K CTYACHHUCTY, PI3HOI KOHCHUCTEHIi OJHOPIIHY
NpiOHO3EPHUCTY 1KPOMOIIOHY Macy Pi3HOTO KOJIBOPY, MICHS BUCYITYBaHHS CTa€e
TBEPAUM 1y BOJ1 HE pa3MOKaE.

JIoHHI BiAKIAAW MAIOTh: THUII, KOJIIP, 3a1max, KOHCUCTEHITI10, BKIFOUCHHS.

Tun MOHHWX BIOKIAACHB 3aJICKUTH BiJ IXHBOTO (Pi3MKO-MEXaHIYHOTO
CKJIaay, SKWA BH3HAYAETHCS 3a MEPEBAKAIOYMM PO3MIPOM CKIIAAI0UUX HOTO
dbpakiiiii 1 BCTAaHOBIIOEThCS Bi3yaslbHO. [loemHanHs ABOX abo 1HIIUX (pakIii
BHU3HAYA€E MOJBOEHY HA3BY iX TUMY (MIIAHUN MYJI, TTIMHUCTHA MYJ, MYJUCTUM
MICOK, IMICOK, TpaBiil, rajbka ToIo). JpiOHO3EpHUCTI TPYHTHU: TTUHU (TIETITH),
MyJd (CeIiTH, aJIEBPUTH), MCOK — Ha3UBAIOTh M'AKUMU. TBEp/l TPYHTHU: TPaBiil,
rajibka, BaJyHH, TJIMOU.

Komnip nmoHHUX BiAKIaAIB BHU3HAYAETHCS Bi3yalabHO: OlIui, O1710-CipHH,
CipHii, TEMHO-CipUid, >KOBTO-CIpHIi, YOPHO-CIpUM, CIpO-3€JCHUMN, 3CICHH,
YOpHUI, KOPUYHEBUI, TEMHO OJIBKOBUM, CIpHUIl, KOBTUH, POKEBUM, CBITIIO-
pOKEBUil, uepBOHMH, Oypuii, Tomo. Komip rpyHTy 3anexuTh Bil YMOB
(dbopMyBaHHS 1 XIMIYHOTO CKJaAy: CIpud Myl Oaratuii Ha KapOOHAT KaJbLIIo;
KOPUYHEBUM Mae 0araTo 3ali3HUX 1 MapraHieBUX KOHKpewlid. YepBoHMid,
Oypuii, >KOBTHI KOJIIp MalOTh JOHHI BIAKJIaAH, Kl YTBOPIOIOTHCS B OKHMCHHX
aepoOHUX yMOBaX 3 BUCOKOK HACHYEHICTIO MPHUIOHHUX IIAPiB BOJAU KUCHEM 1
snaueHHaM OBII Big minyc 50 mo +150 MB. binuii, cipuii, 3ei1eHuit  KoJjip
MaroTh JIOHHI BIJKJIaJIN, SIKI YTBOPEHI Y MEPEXiIHUX OKUCHO-BIJTHOBHUX YMOBAaX,
KOJIM MaJio KuCHIO 1 Hema cipkoBoHto, OBII Big 0 mo minyc 150 MB. Yopuwii
KOJIIp MaroTh JIOHHI BIJKJIaTU, YTBOPEHI B aHaepOOHMX yMOBaxX TpH JedilluTi
KHCHIO 1 HAQJUIMIIKY OPraHikd, KOJU y BigHOBHOMY cepenoBuii npu OBII
menme minyc 100 MB yTBoproeThcst CIpKOBOJICHD 1 BUTIAA€ TOHKOAUCTIEPCHUIMA
ocaja cynbdiay 3am3a. 3anax JOHHUX BIJIKJIQIIB BU3HAYAETHCS OPTraHOJICTITHIHO
micis Bigoopy mpo6 mo Tadr. 6.2.

Tabmums 6.2 — Buau 3amaxy TOHHUX BiAKIaTiB

Bun 3anmaxy MoxJ1uBI JKepeJia MOXOXKEeHHS 3amaxy
XiMIYHUN ITpomuciioBi cTiuH1 BOAM
Hadroswii Croku HII3, cynnomiaBcTBO
Cipuanuit CipKOBOJICHb
'annicanit 3acTiii CTIYHUX BOJI
3eMIIUCTUI Cupa 3emust

Topd’aumii Topd
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3anmax TPYHTIB B3aJICKHUTh BIJ NPOTIKAIOYMX TMPOIECIB 1  CKIaay
aKyMyJIbOBAaHMX pEYOBHMH. Tak, THWIICHUH 3amax JOHHHMX BIJKJIAJIB
MaJIOIPOTOYHUX 1 3aCTIMHUX BOJHUX OO0’ €KTIB BUKIMKAHUM OakTepiaJbHUM
PO3KJIaJIOM OpPraHIYHUX a30TOBMICHHX CIIOJIYK Y TPYHTaX, 110 CYNPOBOKYETHCS
YTBOPEHHSM JICTKUX OPTraHIYHUX CITOIYK, aM1aKy 1 CIpPKOBOIHIO.

KoHcucreHIis TOHHUX BIAK/IAMIB BU3HAYACTHCI HASBHICTIO B HUX BOJIU.
3a KOHCHCTEHIIIEI0 JTOHHI BIAKIAAU MOAUIAIOTHCS Ha PiIKi (pO3TIKAIOTHCS Ha
namnepi), HamiBpiAKi (pO3IUIMBAIOTHCS Ha mamepi), M’ski (JIETKO BAABIIOIOTHCS
najgblieM), TYCTi (BaXXKO BIABIIOIOTBCS TalbIEM), HOyXKe TYCTI (BaXXKO
PO3PI3al0THCST HOKEM).

BxomtoueHHss B JOHHMX BIIKJIA[ax 3a3BHUYAM CKIIAAIOTHCS 13 3JIMIIKIB
baopu 1 dhayHu, pI3HUX KOHKPEIIii, Tpy00yIaMKOBOTO MaTepially i OMUCYIOThCS
Bi3yaJIbHO (MYIILTi, 3aJIUIIKK TPaBH, THHA, BOJIOPOCTI1, TBEP/I1 YACTHHKH TOIIO).

Ha wmicri y BimiOpanux mpoOax JOHHHMX BIJKJIAJIB BU3HAYAIOTh 1X KOJIIp,
temneparypy, pH, Eh, 3anax. B mabopartopii BU3Ha4arOTh THII, KOHCUCTCHIIIIO,
BKJIFOUCHHSI.

3BiTHMII MaTepiaJ 10 po3aiay 6:
Ppo30in 6 36imy 3 HABUANIbHOI NPAKMUKU 3 ORUCOM NPOBEOCHUX POOImM,
maonuyi 6UMIPAHUX NOKA3HUKIE OOHHUX 6I0K1A0I6 ma iX aHai3.
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7 TTAPOXIMIYHI POBOTH

XiMIiYHUN CKJIaJ TMOBEPXHEBUX BOJI MIHJIMBUNA, TOMY Bi0ip mpoO BoaU
Mae OyTH BHUKOHAaHMNW TaKUM YHHOM, 1100 OJep)KaHa B MOAAIBLUIOMY
rigpoxiMmiuHa iH(opmaiis Oyia penpe3eHTaTHBHA (TMIOKAa30Ba) 1 MK eTanaMu
«B110Ip-aHami3» Oysa 3a0e3neyeHa He3MIHHICTh XiMiYHOro ckiaay npodou. 3
BpaxyBaHHSM IIMX yMOB BIJIMOBIAHO OPraHi30BYIOTbCA POOOTH MO BiAOOpY
npo0b, iX KOHCepBalii, TPAaHCHOPTYBAHHIO 0 JiabopaTopii, 3aCTOCYBAaHHIO
METOJMK BU3HAYCHHS OKPEMHX XIMIYHMX KOMITOHEHTIB. Jlumie cyBope
BUKOHAHHS HABEJCHHWX BHIIE BUMOT 3a0e3Ileuye IOCTOBIPHICTH OJCPKYBAHOI
iH(opMaIIii Ta MOJANIBIINX y3arajJbHEeHb PO CTaH BOJHOTO 00’ €KTA.

ITepenik, posTamryBaHHS TOYOK MOHITOPHHTY, IEPIOAUYHICTH BigOOpy
npo0, Tepesik KOHTPOIbOBAHUX XIMIYHUX KOMIIOHEHTIB BCTAaHOBJIIOETHCS B
3aJIEKHOCT1 BiJl TOCTaBJIECHUX 3aBJaHb JOCHIDKeHb, (Pi3uKo-reorpadiuHux
0Cc00JIMBOCTEN BOAHOIO 00’ €KTa Ta HOTO rOCHOAAPCHKOIO0 BUKOPUCTAHHS.

Ha ko>kHiii Toulli pa3om 3 Bigoopom nipodu ¢hikcyroThest koopaunatu GPS
B cuctemi WGS-84.

VY koxHIA TOUll Mae OyTH 3a0e3MeYEeHHd JOCTYI JO BOJHOTO OO €KT
IPOTATOM POKY, MICLE pO3TallyBaHHA BXE€ OOpaHMX TOYOK 3MIHIOBATH
3a00pPOHSIETHCS.

7.1 MeTtoauka Bin0opy i KoHcepBauii Npo0 BoAM HA XiMiYHUI aHATI3

Ha mammx piukax mpoOu BiAOUPaAIOThCS B TOYKAX 3 MaKCHUMAaJIbHOIO
teuiero (Ppapsarep) 3 raubunu 0,3 M BiJ MOBEPXHI; Ha CEPEAHIX 1 BEIHMKHX
piukax npoou BiAOMPaIOTh B CTBOPAX HA PI3HUX BEPTUKAJAX 1 IITMOMHAX.

Ha BomgocxoBumiax 1 cTaBkax MOpoOW BIAOMPAIOTh HA CTAHLIAX 32
aKBaTOPIE€IO 3 PI3HUX TJMOWH; y CTaBKax cxema Bigbopy: B 5-10 M Big ypizy
oepera 3 riuOuHu 0,5 M; y BOJOCXOBHIIAX J0JIaTKOBA YMOBA — B HAWTJIMOIIIMA
npUrpedIeBiil YacTUHI BIIOUMPAIOTHCA ABlI MPOOU — «IIOBEPXHEBa» (3 TIIMOMHU
0,5 M Bij MOBEpXHI) 1 «Ipug0oHHAY (Ha BijacTaHi 0,5 M BiJ AHA).

«IToBepxHeBy» MpoOy BiAOMPaOTh BOPiJ, 3 UOBHA, 31 MITAHTH MJISAIIKOI0
(TUTaCTUKOBOIO, CKIISTHOIO) a00 BigpoM (IJIACTUKOBE, METAJEBE), «TITUOMHHY»
npo0y — O0aromerpom miasimkow (I'P-16M) abo 6atomerpom MosryaHoBa
(I'P-18).

BiniOpani npoOu nepennBaroTh B IUIACTUKOBUMN 1 CKIISIHUI MOCY Pi3HOTO
00’emy.

[Ipobu mns BusHaueHHs HadTOmpoaykTiB, ¢enomiB, CIIAP, Baxkkux
METaJliB, IECTUIINIIB BIIOUPAIOTh B OKPEMI TIISIIKH.
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ITocyn nns BimiOpanux mpoO 3a3malieriib HEOOXIAHO MiATOTYBATH.
CxJISIHMI TOCYJlT MUIOTH TEIUIOI BOJOI0 3 MHJIOM, BUTPUMYIOTh B XPOMOBIH
cymimmi (10 35 AM° HACHUYEHOTO BOJHOTO PO3UMHY OIXPOMATY KAIif0 06EPEKHO
PUIHBAIOTh, MOMIIIyI04H, 1 1M KOHIIEHTPOBAHOI CipYaHO] KHCIOTH), PETEIBHO
IPOMHUBAIOTh  BOJIOI0,  OOpOOJISIIOTH  BOJASHOIO — Mapol0,  OMOJICKYIOTh
BOJIONPOBITHOIO BOJOI0, HAPEMITi, MOCYA PETEIbHO MHIOTh TUCTHIHOBAHOIO
BOJIOI0, TMPOCYIIyIOTh. [IIacTUKOBWI TOCYH  OMOJICKYIOTh  alleTOHOM,
PO3BEICHOIO COSIHOIO KHUCIIOTOI0, PETEFHO MPOMUBAIOTH BOJIOIO0, OTMOTICKYIOTh
JTUCTUIIHFOBAHOKO BOJIOIO, CymIaTh. Ha Miciii mocys ABiYi OMOJICKYIOTh BOJIOKO 3
JOCITIIKYBaHOT BOJIOMMU 1 JIMIIIE TTICIIS I[HOTO 3aIIOBHIOIOTH MPOOOIO.

[TocnigoBHICTH POOIT MpH BiAOOPI MPoO Ha XIMIYHUI aHATI3:

1)  BH3HAYCHHS TOJIOBHUX (PI3UKO-XIMIYHUX BIACTUBOCTEH BOJIM;

2)  Bigbip mpoO BOAM MEBHOTO 00’ €MY;

3)  xoHcepaarlis npob (xsopodopmomM, HopMaTiHOM TOIIIO);

4)  MapkyBaHHs npoOw, ii BiAIpaBICHHS B JIAOOPATOPIIO.

['onoBHI (13MKO-XIMIYHI BJIACTMBOCTI BOJU: TEMIIEpaTypa; MPO30pICTh;
KOJIbOPOBICTh; CMakK, IMIPUCMAK, 3arax Boju; Moka3Huk pH; smict CO, Ta C032_
PO3YMHEHUN KHUCEHb CXUJIBHI JIO PI3KUX 3MiH, TOMY iX HEOOXiJIHO BU3HAYATH
HeraitHo mpu BiAOOpl mpodbu Boau. Bcel pe3ynbraty BU3HAayYeHHS (HI3UKO-
XIMIYHUX BJIACTUBOCTEN BOJIM (TaK 3BaHUM «aHAJI3 MEPIIOro AHSI») (IKCYIOTh B
MOJILOBUI MIOJEHHUK, TOJAaTKOBO BKa3ylOTh OOCTaBMHHU, NaTy, 4dac BimOopy
npobu (Ha ertukerul (puc. 7.1) 1 B moaeHHuKy). ETukeTka mae OyTH MIIHO
3aKpirjieHa Ha MOCY/Il 3 Tpo0OoI0, a CYNMyTHI 3alUCH JTyOJIFOBATUCS — HAa €TUKETIII
1 B IOJIbOBOMY IIOJE€HHUKY. L{1 BiTOMOCTI HaA3BUYaHO Ba)KJIMBI — BOHU MalOTh
3a0e3neunT YITKYy 1AeHTudikamiro mnpodbu B jabopatopii, 11 mojabIie
JOCITIJIKEHHS, TaTH IOTIOMOXYTh BIPHO IHTEPIIPETYBATH PE3YJIbTAaTH aHAII3Y.

Boauuii 00'ekt ITyHKkT
Jata 1 yac BinOopy npobu
Micuie BiOopy mpodu
['mubuna B1gOOpy npoodu
KoHcepgatiist npoou
[IpoOy B3siB (mpi3Buile, iM's1, IO OATHKOBI)

Puc. 7.1 — ®opma eTUKETKH JIJIsl TOCYAY 3 BIIOpaHOIO TPoOOI0 BOAU

BinpnricTe KOMOOHEHTIB 1 BJIACTUBOCTEW BOAA HEOOXIIHO BW3HAYATHU
SKOMOTa IIBUJKO, B TUIBKM IO BiAiOpaHii mpoOi, 1100 YHUKHYTH MOPYIICHHS
PIBHOBAru i0HiB, BTpPaTH PO3YMHEHUX T'a31B, PO3KJIAJJaHHS OPTaHIYHUX PEYOBHH.
SAxio a”ai3z Ha MICIII HEMOXKIIMBHMA, TPOOU HEOOXITHO MOMEPETHEO 00POOUTH
(piapTpyBaHHS) 1 3aKOHCEPBYBATH. 3arajibHUN oOcAT MmpoOu (TOJIOBHI 10HW,

Ol0TeHHI PEYOBHHM) CKJIaga€e OJIM3bKO 2,5 e,
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OdinpTpaniio BUKOHYIOTh Ha mpuiaaai Kympuna T'P-60 (abo iioro
ananorax). Ilpunaax ckinamaeTbes 3 MUWIHAPUYHOrO OanoHa 00’emMoM 1 ,ZIM3,
JHKY 3 CITKOI0, MAHOMETpPA, Hacoca 1 r'yMoBoro mnuianra. [lepen ¢iabTpyBaHHIM
BIJIKpDUBAIOTh OaJlOH, Ha CITKY JIHKH KJIaIyTh OAWH a00 JEKUIbKa ManepoBUX
Gb1abTpiB, OAJIOH 3aKpUBAIOTh. Y OaJOH HAJIMBAIOTHh MPOOY BOJU 1 3aKPHUBAIOTH,
HAaCOCOM TIOJAIOTh TMOBITPs,, MiJA THUCKOM $KOTO Tpoba TMPUCKOPEHO
binpTpyerbes. [Ipu dinpTparii crexaTs, 100 THCK B 0aJOHI HE MEPEBUIIYBaB 3
at™. BiadineTpoBaHa Bofa 3 JiiKM Mae CTIKaTU B YUCTY OaHKy. [HKOIM MOxe
3HaJO0UTHCA TOBTOpHE (IIBTPYBaHHA MPOOH, SKIIO 3a MEpIIMid pa3 BOHA
HEJOCTaTHRO 3BUIBHWJIACH  BIJ 3aBUCIAMX 4YacTOK. [licia  3akiHYCHHS
GiIbTpYBaHHA CTIHKU MUy MIPOMUBAIOTH JUCTUIHLOBAHOIO BOJIOIO.

VYHiBepcaabHOTO CMOco0y KOHCepBalii Nmpod HE ICHYye, TOMY MpoOy
MOAUISIOTh Ha JeKiIbKa YaCTUH 1 KOHCEPBYIOTh PI3HMMH criocoOamu. Bapto
3a3HAYUTH, 110 KOHCEPBAIIis JIMIIE rajJbMy€e Ipolecu TpaHnchopmalili XiMIYHOTO
CKJIaay MpoOu, TOMY aHaJli3yBaTH MpoOy HeoOXiTHO HEeBiaKIaaHO. [y Kpamoro
30epekeHHsT MpoOy BOJIM 130JII0IOTH BiJl CBITJIA (TEMHHH MakeT), 30epiratoTh B
X0JoAuIbHUKY TIpu MiHnyc 4°C (inkomu — ripu minyc 20°C).

7.2 BumiproBaHHSI TeMIIepaTypPH BOAH

Temneparypa BoAM BIIMBae Ha (I3U4HI, OIOXIMIYHI TpOLECH ¥y
BOJIOMMAx, BiJl HEl 3ajieXaTh KUCHEBUIM PEXUM, IHTEHCUBHICTh CAMOOYHUIIECHHS
BOJI, 1l IIMPOKO BUKOPUCTOBYIOTH MPHU TIAPOEKOJIOTIYHUX JOCHIKeHHIX. BoHa
BU3HAYAETHCS COHSYHOIO pajialli€lo, BUMAPOBYBAHHSIM, TEIJIOOOMIHOM 3
aTMOC(eporo, MEePEeMIIIEHHAM Telia TeYisIMU, BEPTUKAIBHUM TYpPOYJIECHTHUM
NepPEeMIIITyBaHHSIM.

Temmeparypa 000B’SI3KOBO  KOHTPOJIFOETHCSA I Yac  IOJbOBUX
riApOXiMIYHUX PoOOIT, OCKUIBKM BOHA BIUIMBA€ Ha peE3ylbTaT BU3HAUYCHHS
KOHIIEHTpaIiii 1ioHiB. BoHa BuUMIpIOETBCS Oe€3mocepeHbO HAa  BOJOWMMI
KaJIIOpOBaHUM TEPMOMETPOM 3 LIHOKW NoAUIKM mmKanu koxHi 0,1°C. Jlns
BUMIPIOBaHb TEMIEPATYpH B MOBEPXHEBOMY IIapi BOJONM 3aCTOCOBYIOTH
TEPMOMETP B METAJIEBIN OMpaBi, BATpUMYIOUH oro 5 xB Ha riubusi 0,3 m. [Ipu
BUMIPIOBAHHI TEMIIEpaTypu TJIMOMHHUX IIAPIB BOAU BUKOPHCTOBYIOTH PTYTHHI
TEPMOMETP, BCTAHOBIIEHUI Y MPoOOBiAOIpHUK (OaTOMETp), SIKUW 3aHYPIOIOTH Ha
HEOOX1HY TJUOWHY, BIJKpUBAIOTh, 3aMOBHIOIOTH BOAOK. [IpoOOBIIOIPHUK
BUTPUMYIOTh Ha oOpaHii riaumbunHi 5 XB. (Vi1 BCTAHOBJICHHS TEIJIOBOI
piBHOBaru), Mmiciig 4Oro MiJHIMAIOTh 1, HE BUUMAIOYA TEPMOMETP, (IKCYIOThH
3HaueHHA Temmeparypu. Ha oco0naMBO BeMMKHUX TIHOWHAX BUKOPUCTOBYIOTH
rTMOOKOBOJHHUM TEPEeKUIHUN TEepMOMETpP. TaKoK 3aCTOCOBYIOTHCS PIZHOTO
TUITY EJIEKTPOTEPMOMETPH, SK CAMOCTIMHO, TaK 1 B CKJaJl MOPTAaTHBHUX
TAPOXIMIYHKX MPUJIAIIB.
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7.3 BuzHauyeHHsI XapaKTepy Ta iHTEHCMBHOCTI 3amaxy

XiMIYHO YKMCTa Boja 1030aBlieHa CMaky 1 3araxy, aje B MPUPOJl Bojaa
3aBXJIU MICTUTh PO3YMHEHI PEUOBUHH, a OTXKE Mae MmpucMak 1 3anax. Ha 3amax
BIUTMBAE XIMIYHHMM CKJaJ BOJH, TeMieparypa, pH, 3a0pyqHEHICTb BOJOWMH,
010J10T14HI MpoLecH. 3a MOXOKEHHIM 3araxy € NPUPOIHI 1 IITYYH.

[Tpuponni 3amaxu MoB’si3aHl 3 KUTTEAISUIBHICTIO BOJHUX OPraHi3miB, a
MITYYHI 3alMaxy OB’ s13aHi 31 CTOKaMH, 0 TMOTPAIUISIOTh Y BOJIOHMY.

[Ipuponni 3amaxu (3eMJIMCTUH, PUOHUMN, THUJIBHUN, CIPKOBOJIHEBUH,
apoMaTU4YHUM, OOJIOTHUH, TNIMHUCTHUWA, TBAPUHHMI) YTBOPIOIOTHCS POCIMHAMU
(110 THUIOTR), TPUOKaMU (MacOBO PO3MHOXKYIOTHCSI B CTOSIU1M BOJI1), OaKTEpisIMU
(BUIIIEHHS] MalOTh HEMpUEMHUH 3amax). HaToMicTh mITy4H1 3amaxu (XIMIYHUN)
3YMOBJICH1 BUKIIFOYHO OCOOJIMBOCTSIMU CTIYHHUX BOJI.

[punanu i1 nmocyxa: 1) BoasiHa 6anst — 1 miT; 2) TEPMOMETpP BOJSHUN —
1 w; 3) Ko16M KoHiuHi Ha 250 cM° 3 PoGKaMu — 2 IIT.

3amax BOJM BU3HAYAETHCS 32 KPUTEPIIMU XapaKTepy Ta IHTEHCUBHOCTI.
Busnauenns micis Bimbopy npoo6u, He 3Bojikatoun. [IpoOy He (iIbTpyIoTh, HE
KOHCEpPBYIOTh. |[HTEHCHBHICTh 3alaxy BOJAM BHU3HAUAIOTh EKCIEPTHUM IUISIXOM
npu 20°C 1 60°C, omiHIOOTE y Oajiax, a XapakTep — 3a Cy0 €KTUBHUMH
BIMUYTTSMH. {711 BU3HAYEHHS TOTYIOTh JIB1 KOJOW, skl Ha 30% 3amOBHIOIOTH
JOCJIII)KYBaHOIO BOJIOI0, KOJIOM 3aKpHUBaIOTh, Ha BOASHIN OaHl iX JAOBOISTH 10
20°C 1 60°C, moTiM KOXHY TpOXd 300BTYIOTh, BIJIKPUBAIOTh, MOBLIBHO
BMXAIOTh 1 BU3HAYAIOTh XapaKTep i IHTEHCUBHICTH 3amaxy (Tabdiu. 7.1 ta 7.2).

Ta6mu 7.1 — [lIkana iHTEHCUBHOCTI 3amaxy BOJIU

Ouinka inTeHcuB- | IHTeHCUBHICTH
Xapakrep 3anaxy

HOCTI 3anaxy, 0aJu 3amaxy
0 ’Konmnoro 3amaxy 3amax He BiIUyBa€ThCS
. |3amax, SsKUU HEe IToOMIYa€e KOPUCTYBAY
1 Hyxe crnabkuit ’ . KopuctyBad,
aJie IoMivyae CreriaiicT
o 3amnax, SKUi momMiyae KOpUcCTyBad
2 CnaOkui ’ puCTy

IpY 3BEpPTaHHI yBaru Ha 1e

3anax, SIKHil JIETKO BUSBIISIETHCS,
3 [TomiTHUA MOKe OyTH MPUYUHOIO
HEMPUIATHOCTI BOAM JIO TUTTSI

3anax, KUl NpuBepTae Ha cede
4 BiguyTHuit yBary, Mo>ke IpUMYyCUTH yTPUMATHUCh
B1JI ITUTTS BOJIH

3amax HaCTIILKH CUJILHUH, IO
3) [yxe cunbHul poOUTH BOJLy HENPUJATHOIO JJIS
OUTTSI
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Tabmug 7.2 — [kana xapakrepy 3anaxy

IHo3Ha4yeHHs O3naku 3anmaxy IIpuxiaa 4u JKepeio 3anaxy
A ApOMaTHqHI/IfI, Kamdopa, rBo3auka, naBanja,
MIPSTHOTIICBHIA JTUMOH
Ae OripkoBuit Synura
bans3amiuauii abo : :
B . . I'epans, 1puc, BaHUIb
KBITKOBUI
Bg ['epanieBuii Asterionella
Bn Hacrypiiesuii Aphanizomaenon
Bs CoJtoiKyBaTHiA Coelosphaerium
Bv diankoBuii Mallomonas
. [TpomwciioBi cToku abo XiMiuHa
C XiMIYHUN
00poOKa BOJ
Co XJ1opHUM Binbauit xja0p
Ch ByrnesonHeBuit Hadromponykru
Cm MenuuHuii denonw 1 ogodopMm
D Henpuemuuii 1 ayoxe CipKoBOICHD
HETIPUEMHUHT
Df PuGHwMiA Uroglenopsis, Dinobryum
Dp KizskoBuii Anabaena
Da I'annpHui 3acTiiigi CT1YH1 BOIHA
E 3eMaucTui Cupa, opaHa 3emiis
G Topd’aumii, TpaB’ sstHUCTUH Topdd, ciHo, ckoiieHa TpaBa
M 3aTxJymit IIpina conoma
Mm [TnicHsBU ITorpi6
V OBoueBuit KopinHs oBouiB
bonoraun My, THHA
Jlepes’ sHmcTuil Moxkpa nepeBuHa, 1epeB’ THUCTA
Kopa
HeBnsznauenui He BiuyBaeThCsl HaNIeBHO

7.4 Bu3HayeHHs1 CMaKYy i IpUCMaKy BOAN

[IpupoanHi Boau 3aBXKIW MalOTh CMakK 1 IMPUCMAaK, sKI 3ajekaThb Bij
iXHBOTO XIMIYHOTO CKJIaly, O10JIOT1YHUX 1 aHTPOTIOTEHHUX YNHHUKIB.

PO3pi3HAI0Th YOTHPU OCHOBHI CMaKH BOJH: COJIOHHUM, TIPKHH, COJIOAKHM,
kuciuid. Bci iHINT BUAM CMakoBUX BIAYYTTIB HA3WBAIOTh MPUCMAaKaMH
(comonyBaTHii, TIpKyBaTHi, MeETaJeBUN, XJOPHUN, OOJOTUCTUN, 3aATXJIHMA,
THUJIUN).
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OLiHKY MOXHa BUKOHYBAaTH TUIBKM B YHCTIM BOJI, NMPU HAWMEHIIHMX
mi03pax ii Caij MPOTATOM 5 XB KHUITATUTH 1 moTiM oxosoautu o 20°C. I[lpu
BU3HAUCHHI CMaKy 1 TIPUCMaKy aHajli30BaHy BOAY HaOWparTh y poOT,
BUTPUMYIOTh S5 C, CIUTbOBYIOThH, XapaKTep, IHTEHCHUBHICTh CMAaKy 1 MPUCMaKy
BH3HAYAIOTh 32 I’ ITHOAIbHOIO MIKaJIok0 (Tadi. 7.3).

Tabnuis 7.3 — BusHaueHHs XapakTepy, IHTEHCUBHOCTI CMaKy 1 IpUCMaKy

Ouinka . .
. . .| IHTreHcuBHicTL | XapakTep NpOsBJIEHHS CMAKY i
iHTEHCHBHOCTI cMaKy i .
CMAaKy i mpucMaky NPpUCMAaKY
NMPUCMAaKY B 0ajiax
0 Hewma Cwmak 1 mpucMak He BiUyBalOThCS
Cwmak 1 mprcMak ojipasy He
BIJIYYBAIOTHCS CIIOKUBAYEM, aJie
1 Jlyxe ciaOka y ’
BUSIBJISIFOTHCS TIPH JIOKJIATHOMY
TECTYBaHHI1
Cwmak 1 mpucMak moMiv4aroThCs
2 Cnabxka P ’
SIKITIO 3BEPHYTH Ha 1€ yBary
Cwmak 1 mpucmax Jerko
. MTOMIYaIOThCS 1 BUKIIUKAIOTh
3 ITomiTHA . :
HEraTUBHUH BIJATYK MPO SKICTh
BOJIM
CMmak 1 mpucMak 3BepTaroTh Ha
4 BiguyTtHa cebe yBary i MpUMYIIYIOTh
YTPUMATHCS BiJ] BXKUBAHHS BOJU
CwMmak 1 mprcMak Taki CHJIbHI, 110
5 Jyxe cunpHa poOJSATH BOAY HENMPUAATHOIO IS
B)KMBaHHS

7.5 BusHaueHHS «IIHHCTOCTI» BOIU

[TinucTicTh — 3AATHICTH BOAM 30€piratd IITYYHO CTBOPEHY IIIHY Ha
MOBEPXHI JOCIIKYBaHOI TPOOH; 116 OPraHOJENTHYHUN TTOKA3HUK, SIKUH MO>KHA
BUKOPUCTOBYBATH JIJIsl SIKICHOI OI[IHKA MPHUCYTHOCTI Y BOJ1 J€IKUX JETEPreHTIB
(CITAP) mpupoIHOTO 1 IITYYHOTO TTOXOIKEHHS.

IIpo6y Bomy Habuparoth Ha 1/3 B mmsmky ma 500 cM® 3 IpHTEPTOIO
npoOKOI0; TUISAIIKY 3aKpUBalOTh 1 perenbHO 300BTYyIOTH 30 c¢. Pesynbrar
BU3HAUEHHS BBAKAIOTh MO3UTUBHUM, SIKIIO IMiHA, 1[0 YTBOPIOETHCS HA OBEPXHI
npoOu, 30epiraeThcs Ha oBepxHi Oibine 1 XB. (pH ipodu mMae OyTH 6,5-8,5).
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7.6 BuzHauyeHHsI IPO30POCTi BOAU

Ipuaaaum i mocyn:

1) muck Cekki Ha MOTY311i, po3MideHiii o 10 cm — 1 1T

2) cxistHUH nuTiHap Bucotoro 50 cM — 1 mT;

3) mimetka Ha 10 M1 — 1 mT;

4) apkyur nanepy 3 HaHeCeHUM TekcToM mpudrom Nel4 (3,5 mm) — 1 mir.

IIpo3opicTh TpUPOIHUX BOJ — TIAPOONTHYHA XapaKTEPUCTHKA, SKa
3aJIeKUTD BiJ] KOJIBOPY 1 MyTHOCTI BOJH, TOOTO BiJl BMICTY Pi3HUX 3a0apBIIEHUX
OpraHivYHUX 1 MiHEpPAJTbHUX PEUOBHUH.

[ls BenuuuMHa BHU3HAYAE TMOTYXXHICTH (OTHUYHOTO MIapy, IIUPOKO
BUKOPHUCTOBYETHCS B METOJMKAX OIIIHKH SKOCTI BOJM 1 O10MPOJYKTHBHOCTI
BOJIOWM. 3HIKEHHS NPO30POCTI B MYTHIM BOAI MPU3BOJUTH 10 OUIBIIOTO
NOTJIMHAHHSA COHSYHOI €Heprii 3 po3irpiBaHHSAM MOBEPXHEBOIO TOPU3OHTY. 3a
X 00CTAaBUH 3HUXKYETHCS PIBEHb PO3UMHEHHS aTMOC(EpPHOro KHCHIO, MUTOMA
rYCTUHAa BOJM, CTaOUTI3yeThCs cTpaTUdIKallis, 3HUKYETbCS 1HTEHCHUBHICTD
dboTocuHTE3y 1 610MPOYKTUBHICTH BOJIONMHU.

SAkicHO BoAM 3a MPO30PICTIO OyBalOTh: MPO30pl, CIAOKOOMAJIECICHTHI,
OMMAJIECLUEHTHI, 3JIETKa MyTH1, MyTHI, CUJIbHO MYTHI.

Kpurepiem npo3opocTi BUCTymae rIMOMHA, NpU SKiM MNoMiTHa Oina
miactuHa Aucka Cekki abo BHCOTa CTOBHA BOJU, 4Yepe3 SKUH IMOMITHO
cTaHaapTHui Tunorpadceskuid mpudt po3mipom Nel4 Ha (oHi Outoro mnamepy.
Pe3ynpTaT HaBOJATH B M a00 CM 13 BKa3IBKOIO crocoOy BuMiproBaHHs. Ciia
BpaxyBaTH, 110 00MABa METOAM MAarOTh Pi3HY c(hepy 3acTOCyBaHHS 1 HE JAIOTh
CIIBIIa/IaI0UMX PE3YyJIbTATIB.

JInst  BU3HAYEHHS  MPO30POCTI  3a  CTaHAAPTHUM  Impudrtom 3
BUKOpUCTaHHAM 1uiiHapy CHenmena (cmeriadbHUN  MIpHHM — IIAJIIHID)
JOCITKYBaHy BOJy HaJWBAIOTh B MIPHUH IMIUTHAP JAlaMeTpoM 2,5 cM 1 OijIbIIIe,
BUCOTOIO HE MeHIIe 40 cM 1 peTeTbHO 300BTYIOTh.

[uniagp po3TamoByrOTh Ha BUCOTI 4 ¢M HajJ JH00OpE OCBITIEHUM UYITKUM
yopuuM mpudpTom Times New Roman Nel4 na Ounomy ¢oni. Buznauarotsb
BHUCOTY CTOBIIA PiAMHM (B CM), Kpi3b KM BJA€TbCA MPOYMTATH TEKCT Ha JIHI
mwtiHapa. g 1pOro HAMMBAIOTh TMOBHUW IMIIIHAP BOAM W TOCTYIOBO
BUJIAJISIFOTH BOJTY, JIOKM HE CTaHE BUAHUM MIPUQPT HA JHI HUAIIHIPY.

Lleli cnoci® A03BOJISIE OI[IHUTH «aOCOJIIOTHY MPO30PICTH» 3 BHCOKOIO
TouHicTIO (10 0,5 cM) y BOAONPOBO/L, BOAHUX 00’ €KTAX, HA PI3HUX TOPU30HTAX
OJIHI€1 BEPTUKAJI, T03BOJISIE BU3BHAYUTHU MPO30PICTh Y BOJHUX 00’ €KTaX 3 HAATO
MaJliMH TiauOuHaMu, mo0 BuKopuctath jauck Cekki. Taka mpo3opicTh
HOpMyeThCs y crangaprax ['IK.
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7.7 BuzHauyeHHsI KOJbOPY i KOJILOPOBOCTi BOAU

KonbopoBicTh BOAM — TIIPOONTHYHHN TOKAa3HUK 1i SKOCTI, IIO
XapaKTepUu3y€e 1HTEHCHUBHICTh 3a0apBJICHHS BOJU 1 IIMPOKO BUKOPUCTOBYETHCA
npu TiApodi3WUHIA OIIHI BOJOWM, BIACTUBOCTEH BOAHUX Mac. lle mocuth
BAXUIUBHMA (DI3UKO-XIMIYHUIM TMOKa3HHUK SIKOCTI BOAM, KM OMOCEPEIKOBAaHO
BKa3ye Ha KUIBKICTb TMPUCYTHIX y BOJI OpraHidyHUX pedoBuH. Lli
XapaKTEPUCTHKA CTIMKa 1 TOCUTH MOKA30Ba, HE MIAAAETHCS PI3KUM KOJUBAHHSM,
TOMY BHUCTYIa€e JIOOpUM TOKAa3HHUKOM IMEpEeMIlllyBaHHS PI3HUX BOJHUX Mac.
Komip Boau — onocepeaxoBaHa 03HaKa MPOIYKTHBHOCTI BOJOWMHU. PO3pi3HAIOTH
«ICTUHHUM» KoJiip (0OYMOBJIGHHM JIMIIIE PO3YMHEHHUMH PEUYOBMHAMHU) 1
«YSABHUW» KOJIp (BUKIMKAHUN HASBHICTIO y BOJl KOJIOITHHUX 1 3aBHCIIHX
4acTUHOK). HM3bKYy MpOMYKTUBHICT MAIOTh SCKPaBO-CHHI, OJAaKUTHO-CHUHI,
TEMHO-KOPUYHEBI BOJIU. BOau 3eneHoro i1 3e1eHO-KOBTOIO KOJbOPY MAaroTh
BUCOKY pHOONPOAYKTUBHICTh. KOJIBOPOBICTE MNPUPOAHUX BOJ 3yMOBJIEHA
MPUCYTHICTIO B HUX TYMIHOBHX CIIOJYK 1 KOMIUIEKCHUX CIIOJIYK 3ajli3a, Ha Hei
BIUIMBAIOTh CKJIQJ, JHA BOJOWMH, BOJSIHA POCIUHHICTH, TI'EOJIOTis OaceilHy.
Bucoke 3ab0apBieHHS BOIM MOXYTh CTBOPIOBATH TEXHOTEHHI CTOKH.
HacuueHicTe BOAM OpraHikoro Hajae il XapakTepHoro Oyporo komnsopy. Ilpu
30UTBIIEHH] TBEPAOCTI TAPOKAPOOHATHUX BOJ KOJIbOPOBICTh 3HUKYETHCS.

MiHIMaJIbHU BMICT OpraHiYHUX pEYOBUMH B MPUPOJHUX BOJAX
CIIOCTEPITa€EThCS B 3UMOBUI Tepioj. Boan HacH4uyrOThCA OPraHikOI HABECHI B
nepioJl MOBEH1 1 MaBOJIKIB, a TAKOX BIITKY — B NEPIOJI MAacOBOTO PO3BHUTKY
BOJIOPOCTEH («IBITIHHS BOJIN).

Opraniky CcKJIaial0Th MPOAYKTH OIOJOTIYHUX TMPOIIECIB, TyMYyCHI
PEYOBHMHU TPYHTY Yy 3aBHCIOMY 1 KojoimHomy ctaHi. Ilim3eMHi Boau, SK
MPaBUIIO, MAIOTh MEHIIIY KOJIbOPOBICTh, HI’K TTOBEPXHEBI.

Bucoka KONbOpOBICTh € TPUBOXKHOIO O3HAKOIO, SIKA CBILAYUTH TPO
HeOJIaronoyyysi EKOCUCTEMH, BOJIA TIPH 1IbOMY HaOyBa€ HEMPUEMHOTO CMAaKYy 1
3amaxy, YCKJIQIHIOEThCS 1i OYHMCTKA, MOTIPUIYEThCS KHUCHEBHUM PEXUM, I1€
BILJIMBAE HA MITPALIII0 BAXKKUX METAJIIB B €EKOCUCTEMI.

3a0apBJieHHs BOJM BU3HAYAETHCS SKICHO LIISIXOM HAIOBHEHHSI MPOOIPKU
BOJIOI0 Ha 12 cM 1 po3auBIISAHHS 11 3BepXy Ha O1oMy (OH1 (SIKIO BOJAA 3aHAATO
MyTHa, ii PUIBTPYIOTH).

3a pe3ylbTaTaMu CHOCTEPEKEHb (PIKCYIOTh 3a0apBiicHHS: Oe30apBHE,
clabKo KOBTyBaTe, JKOBTE, IHTEHCHBHO JKOBTE, KOPHUYHEBE, UEPBOHO-
KopuuHeBe). Taka 03HaKa HOPMYETHCS — Y BOJA1 PEKPeaIiiiHoro 1 rocrmoapchbKo-
MUTHOTO TPU3HAYCHHS 3a0apBJCHHS HE TOBUHHO (DIKCYBaTUCS Bi3yaJlbHO B
croBmuuKy Boau 10 120 cM BiANOBIAHO.

TpanumiitHo Ha Mepexl MOHITOPUHTY (0COOIMBO Ha BOAOWMAX)
BU3HAYAETHCS KOJIP BOAM 3a CTaHAAPTHOIO IIKAJOHO, sIKa CKiagaeTbes 3 21
npoOipKu 3 eTaJoHHUMH pizHOKOTipHUME po3unHamu (ITOCT 4266-79).
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Ha xoxnuii eramon (mpoOipKy) IIKaJdM HAHECEHO BIAMOBIIHUNA HOMEp
(rpamyc) xkonwopy (Bix I mo XXI).

Homepa 1-2 BiAmoBifga0Th CHHBOMY KOJIBOPY, 3-4 — OJIaKUTHOMY; 5-6 —
3eJICHyBaTo-0JJlakuTHOMY; 7-8 — OylakuTHyBaro-3eneHomy; 9-10 — 3eneHomy;
11-12 — xoBTyBaro-3eneHomy; 13-14 — 3eneHyBaTo-)kOBTOMY; 15-16 -—
xKoBTOMYy; 17-18 — kopuuHeBato-x0BTOMY; 19-20 — 3KOBTYBaTO-KOPUYHEBOMY;
21 — KOpUYHEBOMY.

JIsi BU3HAYEHHS KOJHOPY BOAM BUKOPUCTOBYIOTh NUCK CeKki, SKUi
3aHYpIOIOTh y BOJY Ha DIMOWHY, IO OPIBHIOE TMIOJOBHHI IIPO30POCTI.
[TopiBHIOIOUH Y 3aTIHKY KOJBOPH ETATIOHHUX MPOOIpOK Ha O110My (OHI y IIKami
3 3a0apBICHHIM JOCTIIHOT BOAM HA (QOHI 3aHypeHOoro AucKy CeKkki BU3ZHAYalOTh
KOJIIp BOJM, SKIIO KOJIPp BOJW IMJAXOAUTH JBOM CYCIIHIM IIpoOipKaM, TO
(bIKCYIOTh HOMEPH iX 000X.

B nabGopitopii BU3HaualOTh KOJIp MO IIKajai Ha Outomy (oHi,
MPOTJISIAI0YM 3BEPXY HA 3aMOBHEHHWM BOJOIO IUTHAP Ha 1 oM. SIKmio Homep
KOJILOPY (3a IIKaJIO) MeHIle 1, To mpoba BBaXaIOThCs «0€3 KOIbOPY».

7.8 Buznauennsi pH Boau

Busnauenns pH BUKOHY€EThCSI 6€3MOCEpEIHBO Y BOJAHOTO 00'€KTa Bipazy
nicis Biaoopy npoou. 3apa3 pH BUMIPIOIOTH €IEKTPOMETPUYHUM METOOM.

7.9 Bu3HayeHHS PO3UYMHEHOI0 Y BO/i KMCHIO

Kucens Halle)uTh 10 pO3UMHEHUX Ta3iB, PeKUM KHUCHIO Y BOJI BU3HAYAE
XIMIKO-O10JIOT1YHMH CTaH BOJOWM, BIUIMBAIOYM HAa BEIWYHUHY OKHCHO-
BIJIHOBHOTO TMOTEHINaTy, HampsM 1 MIBUJKICTh TPOIECIB XIMIYHOTO 1
010XIMIYHOTO OKUCJIEHHS] OPraHIYHHUX 1 HEOPTaHIYHUX CIIOTYK.

Kucenb HagxomuTh y Boay 3 arMocepu Ta MiAg 4Yac (POTOCHUHTE3Y.
@DOTOCUHTETUYHE HACHMYEHHS KUCHEM BIAOYBA€TbCA MPU ACUMUIALIT AIOKCUAY
BYTJICIIIO BOJHOIO POCIMHHICTIO. [ OpM30HT akTUBHOTO HacH4YCHHS (), 3aJICKUThH
B1JI TIPO30POCTI BOJIU, SIKa JJIsI KOXKHOI BOJOMMH 1 CE30HY MOXKE OyTH PI3HOIO
(B11 AEKUIBKOX CAHTUMETPIB JI0 JEKUIBKOX JIECATKIB METPIB).

KucHeBuii pexum TIUOOKO BIUIMBAE HA KHUTTEBI (HOPMHU BOJOWM.
MiHiManbHUI BMICT PO3YMHEHOTO KHCHIO, IO 3a0e3rneuye HOPMaIbHHMA
PO3BUTOK puO, CKamae OIU3BKO 5 mr/om> TIoHMKeHHS #oro 10 2 Mr/am°
BUKJIMKA€ MAacoBYy 3aru0eib (3amop) pubOu. Y TOBEpXHEBUX BOJAX BMICT
PO3YHMHEHOT'0 KMCHIO BIJIITOBITHO JIO CE30HHUX 1 JOOOBHUX KOJIMBAHb CKJIAIAE Bij
0 10 14 mr/mv’.
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Y 3uMoBUM 1 JTHIA Tepiogu PO3MOALT KHCHIO HOCUTh XapakTep
crpatudikaii. JlepinuT KUCHIO HaW4YacTiIle CHOCTEPIraeThCs IMPHU BHUCOKHUX
KOHIICHTpAI[ISIX OPraHIYHUX PEYOBHH 1 B €BTPOGOBAHUX BOJOMMAX, IO MICTATh
BEJIUKY KIJIbKICTb 010r€HHUX 1 TYMYCHHX CITOJTYK.

BMmicT KuCHIO BU3BHAYAETHCA Y MF/,Z[M3 a00 % HaCUYEHHS BiJl HOPMAJIbLHOIO
Opu TEBHUX TEMIeparypax BOAM 1 aTMoc(epHOMYy THCKY, conoHocTi. Llei
MOKa3HUK JIOCUTh TIPE3CHTATUBHHUMA JJII BU3HAYCHHSA pPIBHSI 3a0pyIHCHHS
MTOBEPXHEBUX BOJI.

KinbKicTh KMCHIO, PO3UMHEHOTO Y BO/II, 3aJICKHUTh Bl TEMIIEPATYPH BOIU
Ta MapIiaJbHOTO THUCKY. [IpM mapmiaJbHOMY THCKY KHCHIO B aTMoc(epHOMY
noBiTpi, piBHomy 0,21 ar, B yMoBaXx KOHTAaKTy BOAU 3 TIOBITPSAM, IIpH
atMocepHOMYy THCKY 760 MM PT. CT., TpaHUYHUN (PIBHOBAKHHI) 3MICT KHCHIO
3aJIOKUTh BiJ Temriepatypu Boau (t, °C) 1 BU3HAUA€ThCs 32 piBHIHHAM (7.1):

C(0y),p = 14,22.¢ %925 (7.1)

Topsix 3 BU3HAYCHHSM PO3YMHEHOTO KHCHIO Y MI/IM° HOTO BHDAXKAIOTh
1ie i y % HaCHYCHHs, ISl 4Or0 BUKOPUCTOBYIOTH hopmyiy (7.2):

~ C,-100-760
C,-P

0, (7.2)

nie C,— KOHICHTPAIis KHCHIO, BU3HAYEHA SKCIICPUMEHTATBHO, MO/ M,

C, — HOpMajbHa KOHIEHTpAIli KHUCHIO 3a TMEBHOI TEeMIeEpaTypu, SKY
BU3HAYAIOTh 3a JaHUMH Tadu. 7.4, MFOZ/I[MS;

P — atmocdepHuii THCK HA MOMEHT MTPOBEICHHSI aHAITi3y, MM PT. CT.

JInst  BU3HAYEHHS KUCHIO B TIOJIbOBUX YMOBax HaWKpalmuMm €
eJeKTpOoXiMiuyHMidA MeToa. BHKOPUCTOBYIOTHCS TMOPTAaTUBHI  KUCHEMIpU
(manpuxnan, AXKA-101M). [Ipunan koMnakTHUA, Baroto 4 Kr, Mae CTallioHapHe
1 aBTOHOMHE KHUBJICHHS, CKJIQJIAEThCS 3 MepeTBOproBaya (3 nudpoBumM Tabdio) i
CEJICKTUBHOIO JaTyuka (KUCHEBUM MeMOpaHHUN eNeKTpoja, BOYyIOBaHUM
enexkTporepmometp). Ilim vac BUMIpIOBAHHSI MPUJIAJ, BMUKAETHCS, JaTUUK
3aHYPIOETHCSA Y BONY (Y BOAOWMY, CKIISTHKY 3 TPOOOI0) 1 BUTPUMYETHCS 5 XB 10
BCTAHOBJICHHS CTIMKUX MOKA3HUKIB Ha Ta0JIO, MPU LIbOMY TPOXH MOCMHUKYIOThH
JATYMK JUIsl 3al00IraHHs TPAAIEHTY KUCHIO B €JIEKTPOJl, 10 3aBa)kae poOOTi
npuany. Ilpunax BEMiproe aGCcOmOTHMIE (MI/AM°) BMICT KHCHIO y BOZi i
temriepatypy mnpoou. Ilepiomnuno (pa3 Ha 1Ba TWXKHI) MpUiIaa KadiOpyrOTh
(mepeBipsSIFOTh  TPABWIBHICTH #WOro po06oTu). Takok B TOJBOBUX YMOBax
KOHIICHTPAIII0 PO3YMHEHOTO Yy BOJII KHCHIO BHMIPIOIOTh 3a JOTOMOTOIO
MEPEHOCHUX EJIIEKTPOHHUX MpUIaAiB  (MIKpoJiabopaTopii  SKOCTI  BOJIH),
nHanpukiaag EKOTECT-2000T, miarotoBka Ta KaniOpyBaHHS SIKUX BUKOHYETHCS
y J1abopaTOpHUX yMOBaxX (paxiBIsIMU 3 XiMIi Ta €JIEKTPOHIKH.
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Tabnuns 7.4 — 3anexHicTh HOpMaJIbHOI KOHIIeHTparlii kucHio (C,) y Boji
B1J1 Temnepatypu (3a P=760 MM pT. CT.)

. 3
Bwmict po3uunneHnoro kucHro, MrO,/am

=
)
Q

0 0102|033 )| 04| 05|06 |07 )|08] 09

14,65 | 14,61 | 14,57 | 14,53 | 14,49 | 14,45 | 14,41 | 14,37 | 14,33 | 14,29

14,25 | 14,21 | 14,17 | 14,13 | 14,09 | 14,05 | 14,02 | 13,98 | 13,94 | 13,90

13,86 | 13,82 | 13,79 | 13,75 13,71 | 13,68 | 13,64 | 13,60 | 13,56 | 13,53

13,49 | 13,46 | 13,42 | 13,38 | 13,35 | 13,31 | 13,28 | 13,24 | 13,20 | 13,17

13,13 | 13,10 | 13,06 | 13,03 | 13,00 | 12,96 | 12,93 | 12,89 | 12,86 | 12,82

12,79 112,76 | 12,72 | 12,69 | 12,66 | 12,52 | 12,59 | 12,56 | 12,53 | 12,49

12,46 | 12,43 112,40 | 12,36 | 12,33 | 12,30 | 12,27 | 12,24 | 12,21 | 12,18

12,14 112,11 1 12,08 | 12,05 | 12,02 1 11,99 | 11,96 | 11,93 | 11,90 | 11,87

11,84 11,81 11,78 11,75 11,72 11,70 | 11,67 | 11,64 | 11,61 | 11,58

OO N OTAWDNEFL O

1155|1152 11,49 11,47 11,44 /11,41 11,38 |11,35|11,33 /11,30

[HEN
o

11,27 11,24 111,22 111,19 11,16 | 11,14 | 11,11 | 11,08 | 11,06 | 11,03

[HEN
[EEN

11,00 | 10,98 | 10,95 | 10,93 | 10,90 | 10,87 | 10,85 | 10,82 | 10,80 | 10,77

[HEN
N

10,75 10,72 10,70 | 10,67 | 10,65 | 10,62 | 10,60 | 10,57 | 10,55 | 10,52

[EEN
w

10,50 | 10,48 | 10,45 | 10,43 | 10,40 | 10,38 | 10,36 | 10,33 | 10,31 | 10,28

[HEN
SN

10,26 | 10,24 | 10,22 | 10,19 | 10,17 | 10,15 | 10,12 | 10,10 | 10,08 | 10,06

[EEN
ol

10,03 10,01 /10,09 | 9,97 | 9,95 | 9,92 | 9,90 | 9,88 | 9,86 | 9,84

[EEN
(o))

982 | 9,79 | 9,77 | 975 |973|971]|969 | 967|965 | 9,63

[HEN
\l

9,61 | 958 | 9,56 | 954 | 9,52 | 950 | 9,48 | 9,46 | 9,44 | 9,42

[HEN
o

9,40 | 9,38 | 9,36 | 9,34 | 9,32 | 9,30 | 9,29 | 9,27 | 9,25 | 9,23

[HEN
O

9,21 | 919 | 9,17 | 9,15 | 9,13 | 9,12 | 9,10 | 9,08 | 9,06 | 9,04

N
o

9,02 | 9,00 | 898 | 897 | 895 | 893 | 891 | 8,90 | 8,88 | 8,86

N
[T

8,84 | 882 | 881 | 8,79 | 8,77 | 8,75 | 8,74 | 8,72 | 8,70 | 8,68

N
N

8,67 | 8,65 | 8,63 | 8,62 | 8,60 | 858 | 8,56 | 855 | 853 | 8,52

N
w

8,50 | 8,48 | 8,46 | 8,45 | 8,43 | 8,42 | 8,40 | 8,38 | 8,37 | 8,35

N
S

8,33 | 832 | 830 | 8,29 | 8,27 | 8,25 | 8,24 | 8,22 | 8,21 | 8,19

N
ol

8,18 | 8,16 | 8,14 | 8,13 | 8,11 | 8,11 | 8,08 | 8,07 | 8,05 | 8,04

N
D

802 801|799 798 |79 | 795|793 | 792|790 | 7,89

N
-~

787|786 | 784 /83| 781|780 | 7,78 | 7,77 | 7,75 | 7,74

N
(@)

/7,72 |771|769 | 768 | 766 | 765|764 | 762|761 | 759

N
O

7,98 | 1,56 | 7,55 | 7,54 | 7,52 | 751 | 7,49 | 7,48 | 7,47 | 7,45

w
o

744 | 742 | 741 | 740 | 738 | 737 | 735|734 | 732 | 731
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7.10 Bioximiune cno:kuBanus kucHw (5CKs)

Omninka Benmmunan HCKs 3acHOBaHA Ha BH3HAYCHHI KUCHIO Yy TICPBUHHIH
npoOi BOJM 1 MOBTOPHOMY BHM3HAUCHHI KHCHIO Yy TpoOi micis ii iHKyOarui
npoTsroM 5 mi6 3a crangapTHuX yMoOB. g 1mporo BigOupaeTrbes mpoba B
CKJIAHY TUIsiKy Ha 0,5 M i BOJHOYAC BUMIPIOETHCS TIOYATKOBA KOHIICHTPAITiS
KHCHIO Y BoaouMi. [lnsmmika 3amoBHIOETHCS BOJOIO TOBHICTIO, BUTPUMYETHCS
5 116 B temuoTi mpu 20°C B mabopaTopii 1 MOTIM B Hill BU3HAYAETHCA BMICT
KHCHIO €JICKTPOXIMIYHUM MeTo/IoM. KoKHa CKIITHKA MOBHHHA MAaTH €TUKETKY 3
HOMEPOM, JAaTOI0 1 9acoM BiOOpY MPOOH.

ITo 3akiHYeHH1 CTPOKY 1HKyOallli y CKJISHKaX BU3HAYAIOTh 3AIMIIIKOBUM
BMICT KHCHIO, PO3PaX0OBYIOTh CepeHbOapUPMETHIHE. Pi3HUII MiXkK MTOYaTKOBUM
1 3aJIMIIKOBUM BMICTOM KHCHIO BianoBigatuMe Beanduti HbCKs.

7.11 BuzHauyeHHs CipKOBOIHIO

Boga 3aBxauM MICTUTh T€BHI OpraHIYHI pPEYOBMHHU, SIKI CXWIBHI 10
3arHMBAaHHS. 3arHUBaHHS CTIYHUX BOJl BU3HAYAIOTHh 34 MOSABOIO CIPKOBOJIHIO.
CxnssHKy Ha 1 J1 HamoBHIOIOTH Mai’ke€ MOBHICTIO HE(PIILTPOBAHOIO BOJIOIO,
3aKpHUBAIOTh MPOOKOIO 1 BUTPUMYIOTH B TEpMOCTaTi 7 110 mpH TemIepaTypi
20°C. Ilicng uporo TepMiHy B MpoO1 BU3HAYAOTh BMICT CIPKOBOJIHIO 32 3aI1aXOM
abo skicHO. [loka3HMK 3arHMBaHHA BUKOPHCTOBYETbCS IIPU BHU3HAYEHHI
carpoOHOCTI BOJIH.

7.12 BuB4yeHHs mpoaykKuii i AecTPyKuUii OpraHiyHUX pevyOBUH

B mpoueci ¢otocuntesy B ocBiTiieHOMy CoHueM (HOTHYHOMY IIapi
aBTOTPO(HI TiApoOIoHTH ((DITOMIAHKTOH, (PITOOEHTOC, MAaKpOPITH) 3a YUYaCTIO
CBITJIa YTWUJI3YIOTh BYIJIGKUCIUW ra3, OIOTeHHI eJeMEHTH 3 BOJH,
NEPETBOPIOIOYM iX Ha CBOKO Olomacy (OpraHiuHy pEe4OBHHY) 1 BUAUISAIOUM IPH
HbOMY Yy BOAYy KHCEHb. BogHouac 3a BIJACYTHOCTI COHSIYHOIO CBITJIA
B1IOYBaIOThCSI TIPOIECH  JIECTPYKIT (IUXaHHSA), 110 CYINPOBOIKYIOTHCS
NOTJIMHAHHAM KHCHIO 3 BOJIM Ta HAKOMTMYEHHSIM BYTJIEKHUCIIOTO ra3y.

BaxxnnBoto riipoeKoIOTIYHOI0 XapaKTEPUCTHKOIO BOJHOI €KOCUCTEMH € 11
O10MPOAYKTUBHICT — 3JaTHICTh YTBOPIOBATH IE€BHY KIJIBKICTh OPraHiuHOI
pedoBHHM (010JI0TIYHOT MPOAYKIIIT) y BUTIISAL Oiomacu rigpo0ioHTiB. [lepBurHa
OPOIYKIlSE — II€ TPOIYKIlS OPraHi4HOi PEYOBUMHHU, YTBOpPEHA POCIMHHUMHU
KJIITUHAMHU B TPoIieci (OTOCUHTE3Y.
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[TepBuHHA NPOYKIIiS CTAa€ OPTraHIYHOK DKEIO JIJIsi TBAPUMHHUX OpPTaHi3MiB
pi3HUX TPOGIYHUX PIBHIB 1 BU3HAYAE PIBEHb O10MPOIYKTUBHOCTI Bojoimu. e
BOXJIMBUN TMOKAa3HUK CTaHy BOJHOIO 00’€KTa 1 SKOCTI BOAM B HBOMY.
P03pi3HAIOTH BAJIOBY 1 YUCTY EPBUHHY MPOAYKIIIIO.

BasnoBa npoaykmis ( A) — cymMapHa KiJIbKIiCTh OPTaHIYHOT PEUOBUHH, IO
yTBOpHJIacA B mpoteci (OTOCHHTE3Y 1 epeOyBae B MEBHUI MOMEHT Y BO/I.

Yucra npoaykuis (P) — mpupict opraniyHoi pe4oBuHU 32 100y (TOOTO,
1€ BaJIOBa MPOAYKIIiS «MIHYC» AECTPYKIIis).

Hectpykuis (R) — po3kimagaHHS OpraHiYHUX PEYOBHH Il €O
reTepoTpOoPHUX OPraHi3MiB (MepeBaXHO OAKTEPIii).

3a 610MPOTYKTUBHICTIO (TPOPHICTIO) BOJOWMHU MOIIISIOTHCS Ha!

— eBTpodHi (2-18,8 MrO,/om°);

— me3otpodi (1-2 MrO,/mm’):;

— omirorpodHi (0,06-0,08 MrO,/mm’);

muctpodmi (0,05-0,55 MrO,/mm’).

[Ipotsirom poky B mepioju O10J0TIYHOT BereTallli MpoIyKIlisl MepEeBUIILYE
JECTPYKIIII0, BOCEHM 1 B3MMKY HaBIakh. Bcl MOpYIIEHHS BUKIMKAIOTHCS
aHTPOIMOTE€HHUMH YMHHUKAMU. Takox 010mPOyKTUBHICTh Ma€ BUPaXKEH1 JOOOBI
1 CE30HHI KOJIMBaHHA. 3a3Buuail mpoxaykuis ckiagae 0,05-18,8 MFOZ/I[M3,
nectpykimis 0,05-9,8 wmrO,/am°. Takoxk 3MIHIOEThCS OiOMPOMYKTIBHICTH 3a
MIMOKMHOIO — MAKCUMAaJIbHA y TIOBEPXH1, MIHIMaJIbHA OIS THA.

[lepBuHHa O1OMPOAYKTUBHICTh BHU3HAYAETHCS CKISHOYHUM KHCHEBUM
MetosoM Binbepra.

Merton nossirae y BU3HAYEHHI KOHIEHTpAIlli KUCHIO B CBITJIM 1 TEMHIH
CKJISIHKaX, 3allOBHEHUX TMPUPOIHOI0 BOJIOIO MICHA X EKCHO3UIlli MpPOTSIroM
MEBHOTO 4acy. Bu3HauaeTbcs KIIBKICTh KHCHIO, IO OTPUMYETHCS B CBITJIM
CKJISIHIII B TIporieci (pOTOCHMHTE3Y 1 MOTJIMHYTOrO B TEMHIM CKIISIHIII B TpoIIeci
TUXaHHS T1IpoO10HTIB. J[OCTIIKEHHS] BUKOHYEThCSI OKpeMO 3a (hiITOTUTAHKTOM,
MakpodiTaMH B PI3HUX TOYKAX 3a TTMOMHOIO B piuKax 1 BojoiMax. TeopeTudHo
TOPU30HTHU €KCIO3UIIIi CKIITHOK MalOTh BIAMOBIIATUA TIMOWHAM, Kyl TIPOHUKAE
100, 75, 50, 25, 10 1 1% mnoBepxHeBoi coHs4HOi pamiamnii (ropu3oHT 1%
BIJIOBIJIA€ HMKHIA MEX1 (POTUUHOTO LIApy 1 JOPIBHIOE MOTPOEHIH MPO30POCTI
3a auckoMm Cekki). /[ BCTaHOBJIEHHS CTaHAAPTHUX TOPU3OHTIB HEOOXI1AHO
OoOUHCIIIOBAaTA OCJA0JEHHS COHSYHOI pajiarii 3 MIHMOMHOK 3 JOMOMOTOI0
CHeliaJbHUX MPWIAAIB — MIPAaHOMETPIB. SIKII0 Takux MNpuiIaaiB HeEma, TO
BUKOPUCTOBYIOTHCSI TaKl TOPU3OHTH €KCHO3MIIIi CKISHOK: moBepxHs, 0,5; 1,0;
2,0; 3,0; 4,0; 5,0 ... M (ocTaHHi# — Ha TIIMOUHI TTOTPOEHOT MPO30POCTI 32 JUCKOM
Cekki). B KoXHI TOYLll EKCIIOHYBaHHS TiJI Yac YCTAaHOBKH CKJISTHOK
BiIOMpaeThcsi OaromMeTpoM MpoOa BOAM 1 BUMIPIOETBCS B HiM MOYaTKOBA
KOHIICHTpAIlisl KHCHIO.

[Tonepeanso mocyn mMae OyTH OIMONICHYTHH AUCTUIBOBAHOIO BOOKO 1
BUCYIICHUH, TepeJ  3alOBHEHHSIM  KOXXHA  CKJISHKA  OMOJIICKY€EThCS
JOCITIIKYBaHOIO BOJIOI0, HAMIOBHIOETHCS TIOBHICTIO.
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[Ipobu Boau, BiiOpaHi 6aTOMETPOM, EKCIIOHYIOTHCS Y BOJHOMY 00’ €KTI
Ha MEBHIA TTMOMHI B T€PMETUYHO 3aKPUTHUX CKJISHKAX — CBITJIMX (MPO30pHX) i
TeMHUX (10 2 TIUIAIIKK B KOXHIA Toulll). B CBITIIA CKISHII OJHOYACHO
B1I0YBalOThCS MpollecH (POTOCUHTE3Yy 1 JUXaHHS OpPraHi3MiB IUIaHKTOHY. B
TeMHIN CKJISHII TPOTIKA€E JHIIE TPOIEC AUXaHHS (IECTPYKIli), MpH SKOMY
KHCEHb MOTIMHAEThCA. [[s1 BCTAaHOBIEHHS MPUPOCTY ab0 3MEHILIEHHS BMICTY
KHUCHIO TIPOTATOM JIOCHiYy, TEpell eKCHO3MINEI0 CKISHOK BU3HAYAETHCS HOTO
MOYaTKOBA KOHIICHTpAIlisl y BOJ1 BOAHOTO 00’ €KkTa (mia yac BigOopy mpodu BoIu
Ha XIMIYHHH aHaIi3).

TemHi cxiastHKH 00epTaroTh (OJIBroI0 1 KJIaayTh B TeMHI nakeTu. CKISHKH
MaIoTh OyTH cKisHi Ha 0,5 aM°, TX HiABIMIyIOTH Ha MOTY3Kax, Tpocax (puc. 7.2).

Puc. 7.2 — Cxema excro3uilii 010mpoyKIIHHUX CKIISTHOK

Koxna ckisiHka TOBMHHA OYTH NPOHYMEpPOBaHAa, MICTUTU ETHUKETKY.
[Ticnst 3akiHYeHHS €KCIO3WINI B CKJISHKAX BHU3HAYAETHCS BMICT KHCHIO
SJIEKTPOXIMIYHUM CIOcoOOM. BHACHIOK MPOBEACHOrO0 TaKUM YHUHOM JOCTIAY
OJIEP)KYIOThCSI TpU NapaMeTpu — mnouyaTkoBud BMicT kucHio (C,,,), BMICT

KHCHIO B MPO30Piil CKIISHII (Cnp), BMICT KUCHIO B TeMH1! ckisiHIl (C,ppyy, ) 32

yac 1HKyOarlii ckistHok T (rom).
BaJsioBa mepBunHa npoaykmisi ( A) (MFOZ/J:[M3‘FOI[) JIOP1BHIOE:

A= (Cnp_CmeMH)

7.4
" (7.4)
Hecrpykuisi (R) (MFOz/I[MSTOI[) PO3PaxOBYETHCS 3a (HOPMYIIOIO:
R = (ChowCmenns) . (7.5)

t
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Yucra npoaykuis (P ) (MrO,/mm* Tox) ZOpiBHIOE:

_ (Cnp_cnoq)
—t .

P (7.6)

BanoBa mnepBuHHa mponaykiis (ITOINIAHKTOHY — 1€ (PYHKIIOHAJIbHIN
riapo010I0TIYHUN MOKa3HUK, SIKAM XapaKTepu3ye IHTCHCUBHICTb
HOBOYTBOPDEHHSI ~OpPraHiuHOlI PEYOBHMHM 32 PAXyHOK (POTOCHHTETUYHOI
aKTUBHOCTI BOJOPOCTEH B OCBITJICHIN TOBIII BOAHM. Bupakaerbcs BEIMUHUHOIO
MOJIEKYJIIPHOTO KHUCHIO, 1110 BHUJUISETHCS 3a 100y MpU YTBOPEHHI CyMapHOi
KUIBKOCT1 OpPTraHi4HOi PEYOBWHHM B CTOBINl Bomau mmia 1 M°. BamoBa mpomykiis
(bITOMIAaHKTOHY JO3BOJIIE€ MOPIBHATH PIBEHb TPOQPHOCTI BOAOWM 1 BOJOTOKIB,
OLIIHUTU IX TMOTEHIINHY CXWIBHICTh 10 eBTpodyBaHHA. Hu3bki 3HaYCHHS
NEPBUHHOT BAJIOBOI MPOAYKIIII XapaKTEPU3YIOTh MAJIONPOIYKTUBHI OJITOTPO(HI
BOJOWMHM 3 JTOOPOIO SIKICTIO BOJAM, @ BUCOKI — BUCOKONPOIAYKTUBHI, €BTPO(HI 1
NoITPO(PH1 BOAOKWMH 3 BUCOKOIO CXHIIBHICTIO 10 €BTPO(YBaHHSI.

Krnacuuna Meronuka BuMarae, o0 TEpMIH €KCIO3MIIIi CKIISIHOK CKJIajaB
24 ron (moBHa n00a), ane Ui EKCIEIUIIHHUX JTOCIKeHb 1€ HE 3aBXKIH
JIOPEYHO OCKIIbKM BHBYAETHCS MaKCHMajbHAa O10MPOAYKTUBHICTH SIK IMOKa3HHUK
aKTUBHOCTI 010JIOTTYHHMX TPOLECIB 1 3aTHOCTI €KOCUCTEMHU JIO CAMOOYMIIICHHS.
B ekcmpec-BapiaHTI METOAMKHM TEPMIH €KCIO3ULII CKISHOK ckiagae 2-6 ron
(BCTaHOBIIIOBATHU Ha MepIry abo APYyry MOJOBUHU JHSI, BUKJIIOUAIOUHU TOJIYEHb).

3a moKa3HUKaMU MPOIYKUIi-IeCTPYKIIi PO3PaXOBYETHCS MPOAYKTHUBHHIA
koedimienT (abo iHIEKC camo3aOpymaHeHHS-camoouuniieHHs) A/R  —
BIJTHOIIICHHS BAJIOBOT MpOoayKIlii 70 Aectpykilii. Koedimienr A/R moxe maTu:

— 3HaueHHA <l (JecTpykuis NEpeBUIIyE NPOAYKLIIO, L€ MOXKe
BU3HAUATUCh HHU3BKOIO TPOAYKIIEID YU  HAOXOMKCHHAM  aJOXTOHHHUX
OpPraHiYHUX PEYOBHH, MOJIMBHA IHTEHCUBHUN BIUIMB HAa EKOCHUCTEMY
AHTPOIMOT€HHUX YWHHHKIB, Y TOMY YKCJ1 1 TOKCUYHOTO XapakTepy, 1€ CBIAYUTh
PO 3a0pYyIHEHICTh 1 aKTUBHE MOTJIMHAHHS KUCHIO Ha PO3KJaj] HasSBHUX Y BOJII
PEYOBHUH, BHACTIIOK YOr0 (JOPMY€ETHCS HETATUBHUN KUCHEBUHN PEXHUM, Y I[bOMY
BUIIAJIKY 1CTOTHO 3POCTA€E POJIh OAKTEPIOIIIAHKTOHY SIK PEIYIIEHTa OPTaHiKH);

— 3HadeHHsS >1 (XapakTepus3ylOTh IHTEHCHBHI TPOILIECH YTBOPEHHS
AaBTOXTOHHOI OpPraHIYHOI PEYOBHMHHU, IO CIOCTEPIraeThCs, HANMPUKIAL, MpPH
,,IIBITIHHI” BOJIM, BUKJIHWKAHOTO MAacCOBHM PO3BHUTKOM BOJOPOCTEH, IMOJANIbIIEC
BIJIMUPAHHS 1 PO3KJIaJ SIKUX MOJKE MPU3BECTH J10 3aM03a0pyTHEHHS BOJIONMN);

— 3HaveHHs = 1 (BogHa ekocucTeMa rnepedyBae y 30alaHCOBaHOMY CTaHi,
KUIBKICTh  (DOTOCMHTE30BaHOI MPOAYKII JOPIBEHIOE MIHEpaIi30BaHii, a
HAIXO/KEHHS aJIOXTOHHUX PEYOBHH HE MA€ iICTOTHOTO 3HAUEHHS).

Opep>kaHl TOKa3HUKK MNPOAYKIi-AECTPYKIII MOXHa IepepaxyBaTh Ha
MrO,/M> 100y, @ TAKOX MepepaxyBaTH MPOAYKIHIO-IECTPYKIHIO 3 «KUCHIO» Ha
«ByTJELBY («KUCHEBY» MPOAYKLIIO-AECTPYKIil0 ToMHOXUTH Ha 0,37) abo
BHUPA3UTH 111 XapaKTEPUCTUKU Yepe3 Kajopii (MOMHOXKUATH Ha 3,5).
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7.13 Bu3zHaueHHs1 MiHepaJti3allii Ta eJIeKTPONPOBIAHOCTI BOAU

MinepaJsizamisa — 11¢ CyMapHHI BMICT Y BOJi PO3YMHCHUX MiHEPATbHUX
PEUYOBUH B Mr/ILM3 abo F/,Z[M3, sIKa BUPaXXaeThes a00 3arajibHOI0 MiHEpasizalli€ro,
ab0 CyXHM 3aJIUIIKOM, 200 €NEeKTPOIPOBIIHICTIO.

Krnacudikarist sskocTi BoJI 3a MiHEpasti3alliero mokasana y Tabim. 7.5.

Tabmuis 7.5 — Knacudikaris SKOCTi BOJI 32 MiHEpaIi3alli€lo

Kuac i kareropisi Boau Minepasizauis Boau, r/le3
Y abTpanpicHi 0-0,1
o I'nmoranigui 0,1-0,5
Hpicw Oumiroranigai 0,51-1,0
Cononysari MGB(.)FaJI.iHH.i 1,01-18,0
ITomiramnigHi 18,01-30,0
Conoti Eyranngi . 30,01-40,0
YnpTparaninsi >40,0
EnexrponpoBinHictTb — 1€ 4uCenbHUM BHUpa3 3/1aTHOCTI BOJHOIO

PO3UMHY MPOBOIUTH EJIEKTPUUHUM CTPyM, SKHHM 3aJ€KUTh B OCHOBHOMY BIJ
KOHIIEHTpaIlli pO3YMHEHUX MIHEpATIbHUX COJiel 1 Temneparypu. Halbinbie npu
BU3HAYEHHI €JIEKTPONPOBITHOCTI BPaXOBYIOThCs JOMiHyrodi enekrporita (Na*,
K*, Ca**, CI', SO+, HCO;) B Toii uac sk immi ionu (Fe**, Fe*, Mn**, AI**,
NO;, HPO,*, H,PO,) He myke BIUIMBAIOTH HA CICKTPOIPOBIAHICTH, TOMY He
BPaxOBYIOThCS. TakoX HE BPAXOBYEThCS MPUCYTHICTH y BOJI OpraHivyHUX,
O10r€HHUX, TOKCUYHUX CIIOJYK. XO04a €JIEKTPOIPOBIIHICTh BOJU XapaKTepU3ye
il MiHepaji3alilo, TOMy BOHA BKJIIOYE€HA JO MPOrpaM MOHITOPUHTY BOIHOTO
CepelloBUIIA SIK 3pYYHHUA CyMapHMM 1HIUKATOPHUM TOKA3HUK KOHILIEHTpalli
PO3YMHEHUX MIHEpAJIbHUX COJEH.

EnexTponpoBigHICTh 3py4YHO BHMIPIOBATH MOPTATUBHUMHU MpPHIIAIAMH —
KoHAyKkTOMeTpamMu. [lpunmunm ix fgii  IpyHTyeTbCS HaA  3aJI€KHOCTI
€JIEKTPOIPOBIAHOCTI BOJY BIJl KOHUEHTpALll pO3YMHEHUX B HIi pEUOBHUH.

Ha mpaxruiii BukopuctoByetbest konaykromerp EKCITEPT-002. [punan
mae macy 0,5 Kr, 1oro 1aTyuK 3aHYPIOETHCS y BOJY 1 Ha TUCIUIET BUCBIUYIOTHCS
KIJIBKICTh PO3UMHEHHMX pedoBHH. [lpmian kamiOpyroTe 3a poszuunHamu NaCl
pi3HOi KoHueHTparii. [lpu Bucokiii miHepamizaiii mpoOy BOIU PO3BOMSTH
JTUCTUIHOBAHOIO BOJIOIO, 3a TpadikoM 3aJeKHOCTI TOKa3iB Mmpuiaamgy 1
xonneHtpanii NaCl 3amucyroTh 3HadyeHHS MiHepaiizaimii 3 ypaxyBaHHSIM
PO3BEICHHS.

Jlo 1 micns BHUKOPUCTAHHS €NEKTPOJ MPOMUBAIOTH TUCTHIHOBAHOIO
BOJIOI0.
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7.14 TIpoBeneHHs Bi3yaJbHUX CHOCTepPesKeHb MOBEPXHi BOJIOMU

Bi3yanpHi criocTepeskeHHsI TOBEPXHI BOJJOWMH BKJIFOYAIOTh:

— BI3yaJIbHE BU3HAYCHHS 3a0pyJHEHHS BOJAOWMHU (TOKPUTTS MOBEPXHI
BOJIOMMHMIIA, O3€pa, BOJOTOKY Ha(TOBOIO ab0 MAaCISIHOIO ITUIIBKOIO, 3aruOeb
pulM, pOCIIVH, THIJIBHHN 3amax);

— BUABIICHHS, MO0 MOJKJIMBOCTI, JKepeia 3a0pyAHEHHsS (YyCTaHOBJICHHS
MICIISI CKUJaHHS CTIYHUX BOJI 1 TaKe 1HIIE) Ta 30HY MOIUPEHHS 3a0pyTHEHHS 110
JTOBKHMHI piuKu a00 TUTOII BOJTOWMHU.

3BiTHMII MaTepiaJ 10 po3aiay /:
po30in [ 36imy 3 HABUAIbHOI NPAKMUKU 3 ORUCOM NPOBEOCHUX POOIm,
3ano6HeHi madIuYi GUMIPAHUX 2IOPOXIMIYHUX NOKA3HUKIE ma iX ananis.
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8 I'IIPOBIOJIOI'TYHI JOCJIIIKEHHS PIYOK I O3EP

8.1 3araabHi BizoMocTi mpo rigpo0ioHTIiB BOAHUX €KOCHCTEM

Iinpo6ionTH (opranizmu, siKi MEIIKAOTh Y MPICHOBOJIHUX €KOCUCTEMAX),
NPEACTaBICHI TaKUMH >KUTTEBUMH (opmMamMu: OEHTOC, IUIAHKTOH, HEKTOH,
HEWUCTOH, NeprudiTOH, MaroH.

BenTtoc — ne pociman ((hitoOeHTOC), TBApUHU (3000€HTOC) Ta OakTepii
(OakTepioOeHTOC), SIKI MEMIKAIOTh B BEPXHIX MIapax MyJy, 3ajsaraloud Ha JHi
BofoiiMu. Po3pisustoTe emidayHy (abo TOoBepXHEBHM OEHTOC, SKHA
MIPEICTABIICHUIA OpTaHi3MaMu, 110 JIeXKaTh Ha JHI 1 TOB3al0Th 10 HOTO TIOBEPXHI)
Ta 1H(payHy (OpraHi3mu, IO 3apUBAIOTHCS B MYJUCTUH IPYHT). 3000€HTOC
(ryOKM, MOJIIOCKHM, PaKOMOMAiIOHI) J1a€ IHTErpajibHy OIIHKY SKOCTI BOJU 1
3a0pyAHEHOCT] IOHHUX BiAKIasiB. Takox Ha AHI )KUBYTh BUIII BOASHI POCIUHU
(pori3, pIeCHUKH, OYEPET, KOMHUIII), aJI€ BOHU PO3TIIAIAI0THCS HE K PiTOOEHTOC,
a BUJIUJICHI B OKpEMY TpyIy — MakpoQiTH.

I[lnaHKTOH — 1€ OpraHi3Mu, 110 MalOTh OJHAKOBY 3 BOJIOIO MTUTOMY Bary
TiJIa, BEIyTh MACHUBHUM CMOCIO KUTTS B TOBIII BOJH, HE 3/1aTHI MPOTUCTOSATH
Teuii. B 3alieXHOCTI BIJ THUIY OpPraHi3MiB pO3PI3HIIOTh (ITOIUIAHKTOH
(pocnuHM), 300IUJIAHKTOH (TBapUHHU) 1 MIKPOIUIAHKTOH (MIKpOOpTraHi3MH), a B
3QJIKHOCTI BiJl pO3Mipy OCOOUH IUJIAHKTOH MiAPO3AUISIOTh HA TUIAHKTOH-CITKY
(MO)XHa  BHJIOBUTM  T1IpoOIOJOTIYHOK  CITKOO) 1  HAHOIUIAHKTOH
(MIKpOOpraHi3My, IO MPOXOJATHh Kpi3b CITKY). 3O0OIUIAHKTOH (Meays3H,
1H(Yy30pi1i, payku, TUYMHKK) BUKOPUCTOBYIOTh JJIi BU3HAYEHHS SIKOCT1 BOJU 32
BIJIHOCHO KOPOTKI MEP10IN Yacy, 0COOIUBO AJI CTABKIB 1 BOJOCXOBHILI.

HexkToH — 116 opranizmMu, 010 MarTh TaKy X SK 1 BOJa MUTOMY Bary Tija,
MOXXYTh MPOTUCTOATU TEUISAM 1 BEAYTh aKTUBHUN CIOCIO KUTTS B TOBII BOJIM.
Ile komaxu, puOu, 3eMHOBO/H1, CCaBIIi.

HeiicToHn — 11¢ oprani3mMu, MUTOMa Bara sSIKMX MEHIIA, HI)K Y BOJH, Ta sKi
BUKOPHCTOBYIOTH MOBEPXHEBUM HATAT BOAM B SIKOCTI CyOCTpaTy, 11€ BOJAOMIPKH,
KYKHU-TUTABYHIII TOIIO, SIKI MEIIKAIOTh HA MIOBEPXHI BOJIH.

Ilepugiton — 1e pociawHU 1 TBApUHH, IO YTBOPIOIOTH O10J0TIYHI
0oOpOCTaHHS Ha MpeAMETaX y BOJII.

IIaron — 11e HapoCTil, KOJOBEPTKH, XpPOOAKH, MOTKOCKH, PAKOIOI10H1
TOIIO, Kl 3MMY IPOBOJATH OLJIs TbOAY B CTaH1 aHa0103y, @ HABECH1 0>KMBAIOTH 1
MPOJIOBXYIOTh TJIAHKTOHHUHN a00 OCHTOCHMM CIOC1O KUTTS.

B 3apoctsax makpodiTiB HOpMYyIOTHCS CBO€EPIIHI OaraTOKOMIIOHEHTHI
01011€HO3H, K1 BUAUIAIOTH B OKpeME MOHATTS — 300(iTOC.

3BiTHHIT MaTepiaJu 10 m. /.1:
nn. 8.1 po3diny 8 36imy 3 HasuanbHOi npakmuku 3 nepeNiKom
HCUMmeeux opm 2iopoodioHmie 600HUX eKOCUCHEM.
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8.2 BuzHayeHHsI BUIIMX BOJASTHUX POCJIHH

Buina BoasiHa POCHMHHICTL (MAaKpogiTH) — e CYKYIHICTh KPYIHHX
BOJOPOCTEM, MXIB 1 CYAMHHUX POCIUH, II0 MENIKal0Th B yMOBaxX BOJHOIO
cepenoBuia i (a00) HaAMIPHOTO 3BOJIOKEHHS. BOHU BiAirparoTh BaXIJIMUBY pOJIb
B €KOCHCTEMI SIK TPOYIICHTH OPTaHIKH, CEPEIOBUIIE MEITKAHHS T1APOOIOHTIB.

Buninsiors Taki rpynu MakpoQiTiB:

— 2iopoghimu (cipaB>KH1 BOJHI POCIUHH, 3aHYPEHI Y BOJLY);

— 2icpoghimu (pociviHM, 110 MEIIKAIOTh B YMOBaX HAJIMIIKOBOTO
3BOJIOYKEHHS);

— Me30¢himu (pOCIUHU JOCTATHHOTO (CEPEIHBOT0) 3BOJIOKEHHS);

— 2enogimu (BogHO-00JI0THI POCIMHU) — BOHU 3aliMalOTh SIK BOJHI, TaK 1
MIepe3BOJIOKEHI 010TOIIH.

B Vkpaini npicHoBoiH1 MakpodiTu HamiuyroTs 200 BUAIB.

BianoBigHo 10 1150T0, 32 CIIOCOOOM ICHYBaHHS MaKpO(ITH MOIIISIOTHCS
Ha 3 T Ta 11 rpyn (Tadm. 8.1).

Buainstors Taki 30HU MeIIKaHHsA MakpodiTiB (puc. 8.1):

— npubepeircHa 30HA HU3LKUX HAOBOOHUX B600HO-0010MHUX DPOCIAUH
(ym. mo3H. 1, puc. 8.1) — OCHOBHMMH TPEICTAaBHUKAMU € OCOKH, XBOII; IIC
OeperoBa 30Ha BHUIIE Ypi3y BOAM, IHKOJM 3aJIUBAETHCA BOJAOIO, il MexkKa
BUPAKEHA HEYITKO 1 MOXE 3JIMBATUCh 3 BOJHOIO POCIMHHICTIO HACTYMHOI 30HU
Ta 3 POCIHMHHICTIO Oepera, ocoOJMBO SKIIO Oeper 3a00J0YEHUN; IPYHTH
MYJIHCTI, TOp]’ STHUCTI, MilllaHi, KaM sHi, TTIMHUCTI;

— npubepexrcna minkosoona 3ona (ym. no3s. 1, puc. 8.1) — ocHOBHUMU
MpEeACTaBHUKAMU € PACCHUKH, OCOKH; TSITHETHhCS BiJ ypi3y BOJAU 1O 30HU
KOMHUIIIB Ha rOuH1 710 0,5 M, TPYHTH Pi3Hi;

— 30HA GUCOKO 30IUHAMUX HAO 600010 pocaun (yM. I03H. 2, puc. 8.1) —
MPEACTaBHUKU OYEpeT, KOMUII ab0 KyTa; 10 TIMOUH 3 M, JHO MYJIHCTE;

— 30Ha pocauH 3 naasalouum aucmam — (yMm. mosH. 3, puc. 8.1) —
MPEACTaBHUKUA JIaTaTTa Olle, TIEYMKUA SKOBTI, DPJIECHUKH; TaKli POCIHHH
PO3BHUBAIOTHCS B 3aXMINEHUX MICIIAX - 3aTOKAX, 3aBOJISIX, CTAPHIIAX;

— 30Ha 3anypenux pocaun (ym. mo3H. 4, puc. 8.1) — mpencraBHUKH
HIUPOKOJUCTSHI PAECHUKH, BOJIONIEPHILIST; HA TTIMOUHI 10 5 M;

— 30HA HU3bKO 3AHYPEHUX POCAUH ADO0 Ni060OHUX NyKie, (yM. MO3H. 5,
puc. 8.1) — npeACTaBHUKKA MOXH, Xapa, €JIojes; MPOXOIUTh J0 HIKHBOT MExi
Makpo(QITiB.

3a BEpTUKAILITIO PO3PI3HSIIOTH APYCH:

— HA060OHUI (BUCOKHI, CEPEIHROBUCOKUHN, HU3bKUH M1 IPYCH);

— naaearoyuil (POCIUHHU 3 TIABAIOYUM JIUCTSM);

— ni0eoOHuUIl (BUCOKUH, CEPETHbOBUCOKHM, TPUAOHHUM i1 IPYCH).

HaBeneni  xapakTepucTHkd  MakpodiTiB € OCHOBOIO  METOIHK
BIJIMOBITHOTO T1IPOEKOJIOTTYHOTO aHAJIi3Yy.
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Ta6mui 8.1 — ExoGiomopdonoriuyna kiacudikaiiis MakpodiTiB

Tun IlixTun I'pyna Iiarpyna (mpeacraBHUKH)
[ToBHICTIO 3aHYpEHI, HEBKOPIHEHI,
BUTBHO TUTaBalOYi B TOBII BOJIU
IcTuHHO BOTHI (BUOM POTOJTMCHUKIB
(MOBHICTIO Ceratophyllum)
3aHypEeH1) [ToBHicTIO 3aHYpEH1, BKOPIHEH]
(3akpimuieHi A0 cyocTparty) (Hasau
['apoditu Najas, nonymsuk [soetes)
3aHypEeHi 3aHypeH1 HEBKOPIHEH], TJIaBar0di B
: : . .| TOBII BOJY (BUIU MTy3UPUYATOK
INapoditu Mairxke 3aHypeHl1 . .
Apod : ype Utricularia)
(cipaBkHi (reHepaTHBHI . -
) 3aHypeH1 BKOpiHEHI (BUIU
BOJHI opraHu . .
: : paectHuKiB Potamogeton, ypyrei
POCIIMHU) MOBITPSIHI) ) :
Myriophyllum, nmo6emnist J{oprmana
Lobelia dortmanna)
Bomokpac Hydrocharis morsus-
BinsHo muraBatoui| ranae, psicka maja Lemna minor,
: . HEBKOpPIHEHI1 caJbBIHIA IU1aBarova Salvinia
I'apoditu
: natans)
TJIaBaroyi :
3 mnaBatounM | I'meunku xoBTi Nuphar, natatTs
JIACTSAM, Nymphaea, pieCHUK MJ1IaBatOunii
BKOpIiHEHi Potamogeton natans)
BucokoTtpasHi Oueper 3Buyaitnuii Phragmites
. HusbkotpaBHi australis, XBoII[ pIYKOBUI
['enoditu SHROTP . Hp!
: Equisetum fluviatile, cycak
(BoaHO-00710THI .
: 3oHTHYHNHA Butomus umbellatus,
POCIIMHN) [TpuszemH1 : )
BusM poro3iB Tupha, kyra Scirpus,
>KayoroJIIBHUK Sparganium
['irpo-renoditu
TpaB’stHUCTI
. rirpoditu
HaskonoBogH1 P ,(b ;
JepeB’stHUCTI
rirpoditu

I'irpo-me3oditu
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Puc. 8.1 — 3onu po3nozainy MmakpodiTiB y 6eperiB BOJONM:
1) HU3BKI HAJIBOHI POCIMHU (OCOKA, XBOIIl); 2) BUCOKI HAJIBOJIHI POCITUHU
(oueper, kyra); 3) pOCJIMHU 3 IJIABAIOYMM JIUCTSIM (TJICUUKH, JTaTaTTH); 4) BUCOKI
3aHypEH1 pOCIUHU (PAECTH, YPYTh); 5) HU3bKI 3aHYPEHI POCIMHU

Onuc cniBroBapucTB MakKpo(iTiB BUKOHYETbCS HAa  MPOOHUX
MaiaHunkax (3a3suuaid kBaapar 10 Ha 10 M), siki 0OMparOTHCS B XapaKTEPHUX
MICISIX 3 OJHOPITHUMM €KOJIOTIYHUMHU yMoOBamu (1€ MOXe OyTH 4YacTHHA
BEJIMKOI'0 MacuBY Makpo(QITiB a00 CIIBTOBAPHUCTBO LIIKOM, SIKILO HOT0 PO3MIpH
menmie 10x10m). Ha koxeH MalijaHYMK CKJIaJa€ThCsl re000TaAaHIYHMI onmMC Ha
creriagbHoMy OJIaHKy, J€ BiIOOPaXKaroThCS XapaKTEPUCTUKU POCITMHHOTO
yrpymnyBaHHS O10TOMY.

[Ipu reoboTaniuHOMY OMMKUCI (PITOLIEHO3Y MalJaHYMKA XapaKTePU3y€EThCS:

— 3arajibHUi cTaH QiToueHo3sy;

— BuaoBH ((PIOPUCTHYHUIT) CKIIAN;

— MAacoOBiCTh BHAIB, iX PO3MILICHHS 32 IUIONICIO (PIBHOMIPHE, MJISIMaMH,
rpynamn);

— SIPYCHICTh, BUCOTA POCJMH 1 T SIPYCIB, a ISl NIAHECEHUX HaJ BOJOIO
POCIIMH — BUCOTA 1X HAJIBOJAHOI YaCTHUHU;

— MPOEKTHUBHE MOKPUTTH (JIJI1 BCbOTO TPaB SHUCTOTO MOKPUBY B LIJIOMY
1 U1 KOJKHOTO SIPYCY OKPEMO, TPOEKTUBHE TTOKPUTTSI OKPEMUX BU/IIB);

— JKMTTEBiCTHh BUAIB i (peHOIOTIYHMIT cTaH (Mo3HAayeHHs (a3: cxoau —
CX; IOBEHUJIbHA POCIIMHA — 10; BeTeTallis — Ber; OyToHi3allis — OyT; I[BITIHHS — IIB;
TJI0JTOHOIIEHHS — TIJ1; BETETAIlisl MiCIs ONaJAaHHs TJI0/IB — BT.BET; BIAMUPAHHS —
BiJIM; 3UMYI04i OpyHBKH — 30).

JInsi BU3HAYCHHS (h10pucmuyno20 cK1ady CTBOPIOIOTH MOBHUI CIHUCOK
BUJIIB POCIIUH, KI YTBOPIOIOTH (hiTOeH03. B OGiaHK omucy BHOCATH BCI BUIH,
K1 3HalJileHl Ha TPOOHOMY MalJaH4YMKy (BUKOPUCTOBYIOTH BHM3HAYHUK). 3a
HEOOX1THICTIO 30MParoTh 3pa3Ku POCIIMH 1 CKIaAal0Th repoapiil.
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BusnaueHHst BUJIIB pOCTWH 1 X peecTpalliio Ha OJIaHKy Kpalle poOuTH 3a
Apycamu, TOYNHAIOYH BiJl BEPXHBOTO — HAJBOIHOTO.

[Tin macosicmio po3ymMieTbCs CTYIIHB y4acTi OCOOMH BUAY B (PiTOIIEHO31
(3a 4nuciIoM 0COOMH, MacOI0, TPOCKTUBHUM MOKPUTTAM). /{7151 Bi3yaJbHOI OLIIHKU
MacoBOCTI BHJIB Yy (hITOIIEHO31 BUKOPUCTOBYEThCA Ikana Jlpyzae, ne Oanamu 1
CJIOBaMH TI03HAYAETHCS CTYIIHL MAacOBOCTI IIEBHOTO BUY (Tabi. 8.2).

Tabmums 8.2 — [lkana macoBocTi BuAiB pyne

IHozHayenns |bauau XapakrepucTHKa
Soc. (sociales) 6 baraTo, pociuHM yTBOPIOIOTH (DOH, 3MUKAIOTHCS
Cop.3 (copiosae) | 5 Pociun ay»xe 0arato

Cop.2 4 Pocnun 6arato
Cop.1 3 Pocnua moctatHbO Garato

Sp. (sparsae) 2 Pociuu Mano, B MaliuX KiUTBKOCTSIX, BKparieHi B

OCHOBHMI (JOH IHILIUX POCIHH
Sol. (solitarie) 1 Pocauau oguHnyHi

Un. (unicum) + 3yCTpiva€eThCs B OJUHIYHOMY €K3EMILISAPi

Gr. (gregarius) | rp. | 3ycTpivyaeThcs rpynaMu (CTaBUTHCS MOPS 3 0AIOM)

Cnucok pociauH 3 OLIIHKaMHU MAacoBOCTI BUAIB 3a Jlpyae HazuBaeThCs
kBasTipikariitHuM crimckoM (tad. 8.3).

Tabmuis 8.3 — KeamidikamiitHuii cucok MakpoQiTiB

Ne onmucy | Exomop¢u makpoditie | Hazsa Buay | IHnexc unceabHOCTI

tun | migrun | rpyma

Ilpoekmuene noKkpummsa — 1J0IIA TOPU30OHTATIBHUX MPOEKIIIA POCTUH HA
MTOBEPXHIO JOHHOTO TPYHTY BOJOWMH, BUPAXKAEThCS y % Bij 3araabHOT IO
npoOHOTO MaiijlaHyuka. Po3pi3HAIOTh 3arajbHE MPOCKTUBHE TMOKPUTTS
(MpoekTUBHA TIOBHOTA), SPYCHE TOKPUTTS, MPOEKTUBHE TMOKPUTTS OKPEMHX
BUJIIB (TIPOEKTHBHA MACOBICTh), ICTUHHE TMOKPUTTA (IUIOIMIA JHA BOJOWMH,
3aifHsATa OcHOBamu pocinH). IIpoektuBHe mNOKpUTTA 10 60% BBa)XKaeTbCA
ONTUMAJIbHUM [JIl TIEPBUHHOI MPOMYKIi 1 MPOIECIB CAMOOYUCTKHU; SKIIO
nokpuTTs ckiagae 60-80%, To cutyamis «3amoBiabHA»; MOKpUTTS 80-100%
HETaTHBHO BIUIMBA€ HA BOJAHHUM 00’€KT, CTUMYJIOIOYM JECTPYKIIIIO OpPTaHiKH,
PO3BUTOK aHAEPOOHMX 1 THUJIICHUX MPOLIECIB, BTOPUHHE 3a0pyTHEHHS BOJIH.

Bu3HaueHHS TPOCKTUBHOTO TOKPUTTS  OKPEMHUX BHIIB  POCIUH
BHUKOHYETBCS BI3yaJdbHO METOJOM KBajparTiB mo 1 M°, I XapaKTepHCTHKH
MPOEKTUBHOTO MOKPUTTS OKPEMUX BHUIB B (PITOLEHO31 BAUKOPUCTOBYIOTh IIKATY
bpayHn-bnanke (ta6:1. 8.4).
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Ta6muns 8.4 — lllkana bpayn-brnanke

baian XapakTepucTHKA

r Bupg onuanunmii, npoeKTUBHE MOKPUTT <1%

Bun pinkwuii, mpoekTuBHE MOKPUTTA 1-5%

Yucno ocoOUH BeJIMKe, MPOEKTUBHE MOKPUTTS 5-10%

Uucao ocobuH Benuke, NpoeKTUBHE MOKPUTTS 10-25%

Uucao ocobun Oy sike, MPOSKTUBHE MOKPUTTS 25-50%

Uuciao ocobun Oyib sike, MPOSKTUBHE MOKPUTTS 50-75%

G WIN |+

Uwciio ocobun Oyb sSKe, MPOCKTUBHE TOKPUTTS >75%

Kummesicmb 6uoie (MpUCTOCOBAHICTh POCIUH 10 YMOB MEIIKAHHS) Ma€
HACTYIIHI Tpajallii:

1 — BuAM SIBHO NPUTHIYEHI;

2 — BETeTaTUBHUM PO3BUTOK BHJIIB HUKYE HOPMAJIBHOTO, 3[aTHICTH [0
KBITHEHHS 1 TUIOJIOHOIIIEHHS HE BTpAyCHa;

3 — BUJIM 3 MOBHHUM ITUKIIOM PO3BUTKY, HOPMAJbHOTO POCTY, KBITHYTH 1
TJI0JIOHOCSTD;

4,5 — pO3BUTOK BHIIIE HOPMAIBHOTO a00 HAIMIPHUH.

J11st sikicHOTO B1J100pYy Mpo0 Ha rIMOuHaX 0 3 M BUKOPUCTOBYIOTHCS:

— BOJISIHI Tpabesibku Ha 6 3yOIliB;

— callka 1 JioraTa CaJioBl;

— HIXK, HOXKHIIl, CEKaTOp CaJI0OBUMA.

JIst KIIBKICHOTO BII0OpPY MPOO M0AATKOBO 3aCTOCOBYIOTH paMH Pi3HOI
dopmu miomero 0,25-1 v’

Jlns BimOopy mpod Ha GpiToMacy BUKOPUCTOBYETHCS:

— KOca C JIE30M JOBKHHOIO 25 cM;

— 3apocTeuepnaku (ceKaTop).

B sKOCTI KOMIUIEKCHOTO 3BITHOTO Marepiajly IO JOCITIKCHHIO BOJIHHX
00'€KTIB CKJIQJAIOThCS JCTAIbHI KAPTOCXeMM iX akBaTopli 3 HaHECEHUMH
rIMOMHAMU, CTBOPAMH 1 CTAHIISIMU T1APOEKOJIOTTYHUX POOIT, YIpyIyBaHHIMHU
Makpo(iTiB, OATHPHIUMH OIlIHKAMHU SKOCT1 BOJM 1 3a0pyaHeHocTi. Taki KapTu €
JTy>Ke BaXKJIMBUM MaTepiajoM ISl MOJATBIINX T1APOSKOJIOTTYHUX JTOCTITKEHb.

[Ipu ckiaganHi Takux KapT Tpebda Mo MOMIMBOCTI MOKAa3yBaTH HE JIUIIE
3arajbHy MEXy IprOepexHuX MakpoiTiB, a il BKa3yBaTH 3aHypEeH1 TOBapUCTBa,
MOIIUPEHICTh OKpeMHX BUAIB. POOOTH POBOASATH KOMOIHOBAHO — HA YOBHI 1 IO
oepery, B CTBOpax HaTATYIOTh po3MideHl Tpocu. Po30uBKa CTBOpIB
3MIACHIOETBCS CTAHAAPTHUMM TIIPOMETPUYHUMHU METOJAMH — 1O Oepery
NEePHEHANKYJIAPHO MaricTpali, M0 akBaTopii — Mo IUIaBydyoMmy JiaHmory. Jlms
MiIBUIIEHHS  TOYHOCTI  BUKOPHUCTOBYIOTH  TEOAC3WYHY  3HOMKy.  Jlis
OplEHTYBaHHs OepeTbcs a3uMyT MO Oycojli, TakKoX BHUKOPUCTOBYIOTh
koopauHyBaHHs o cuctemi GPS. TIpomipHi po60TH BUKOHYIOTHCS TUCKPETHUM
gy Oe3MepepBHUM CITIOCOOAMHU.
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s igenTudikamii JOCTYIHUX Ha MOBEpXHI MakpodiTiB ix 30MparOTh B
YOBEH BpYYHY, 3 TVIMOMHU — Tpabismu. Bumu ineHTHdIKYyIOTH Ha MiICIl TO
BU3HAUYHUKaM. BijcTaHi BUMIPIOIOTH  PYJIETKOI, MIPHOK  CTPIYKOIO,
po3MmidyeHUMHU TpocamMu. B MmonpoBI  IOJACHHUKH (DIKCYIOTh  OTpHUMaHI
pe3yJbTaTH, 00CTaBUHU POOIT.

Cxema rigpo6oTaHiuHOT 3HOMKH BOJOWMH HaBeieHa Ha puc. 8.2. Jlms
MO3HAYEHHSI OKPEMHUX CIIBTOBapUCTB MaKpO(iTIB MOXYTh OYTH BHKOPHCTaHI
BIJIMTOBITHI YMOBHI TTO3HAYKH 1 MITPUXOBKA.

JIns KOKHOI BOJOMMM CKJIAJalOThCS 3BEJCHI TAOJIHIIl 3 re000TaHIYHUM
(rizpoGoTaHiuHMM) orrcoM (Tadur. 8.5).

M1 ¢'s
72 A6
A3 Q@7
W4 A S8

Puc. 8.2 — Cxema npoBeneHHs TiApoO0TaHIYHOT 3OMKH BOJIONMMU:
1 — oueper; 2 — yacTtyxa; 3 — pIeCT MPOH3EHHOJIUCTHHUIA;, 4 — OOJIOTHUIIS;
5 — CTpLIOJIUCT; 6 — pAeCT OJUCKYUHid; 7 — Topellb 3eMHOBOIHUM; 8 — pAeCT
rpebinyacTuii; 9 — Xim yoBHa 1 MaricTpaib Ha O6epe3i; 10 — niHig cTBOpPIB
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Ta6muig 8.5 — ®opma Tabnuill 111 re000TaHIYHOTO OMKUCY BOJIOWMHU

Bun YucenpHICTh PiBensb denodaza JKurtreBicTh [Tmoma

Cknaneni KapTH J103BOISIOTH OI[IHUTH CTYMiHb 3apPOCTAHHS BOIHOTO
o0'ekTa B IIJIOMY 1 1O OKpeMuM BujaM. lle MoxHa 3poOuTH, po3paxyBaBIId
IUTONTY BOJHOTO J3€pKaja i CyMapHy IUIONIIy papocTedl MakpoditiB. [l
HAOYHOCTI BUKOPUCTOBYIOTh HACTYIIHY IIKay (Tad. 8.6).

Ta6muig 8.6 — Illkana cTyneHto 3apocTaHHs BOJIHOTO 00'€KTa

baiu XapaKkTepucTuKa

6 HanmipHe 3apoctanns, Outbiie 50% BoAHOrO J3epKaiia

Jyxe Benuke 3apocTtanHs, 36-50 % BoIHOrO n3epkana

Benuke 3apocranns, 21-35 % BomHOrO n3epkaia

Cepenne 3apoctanns, 11-20% BogHOTO M3epKaia

Heenuke 3apoctanns, 3-10 % BomHOro A3epkaia

RINW O

Jyxe mane 3apocTtanHs, 1-2% BOJHOrO 13epKaina

3BiTHHMIT MaTepiaJu 10 1. 8.2:

nn. 8.2 po3oiny 8 36imy 3 HaeuaIbHOI NPAKMUKU 3i CHIUCTUM ORUCOM
Memooie 00CNI0NHCEHHA MAKPOPIMHUX CRIGMOBAPUCHE 600HUX €KOCUCHEM,
OnuUc npoeedeHux pooim 3 GUEYEHHA MAaKpopimHux cniemoeapucma,
Keani(hikauiitHuil cnucoK 6uoie Makpogimis 3 8paxy8anHAM ix macogocmi,
cxema 3apoCmantsa 600H020 00°€KMa 6 yMOGHUX HOZHAYEHHSAX .

8.3 BuszHauyeHHsi 6iomacu iTONJIAHKTOHY 32 MPO30PicTIO BOAU

[TonbOBUM €KCIIpeC METOJOM BHU3HAYEHHA OloMacu (ITOTUIAHKTOHY B
03€epax, CTaBKax 1 BOJOCXOBMILAX € METOJ 3a IPO30PICTI0 BOAW — OPIEHTOBHO
0ioMacy (ITOIIAHKTOHY MOXHa BU3HAYUTH 3a AuckoM Ceki. [IpuitmaeTses, o
TIPO30PICTh 3AJICKUTH BiJl CTYIEHS PO3BUTKY (iTOIIaHKTOHY (Tabu. 8.7).

Tabnuus 8.7 — 3B’130K TPO30pOCTi BOAM 1 6ioMacH (iTOTUIAHKTOHY

IIpo3opicTh, cM 10 20 30 40 50 60 70 | >100

Biomaca, r/m° 80 70 60 50 40 30 20 | <10

3BiTHMII MaTepiaj 10 1. 8.3:

nn. 8.3 po3oiny 8 36imy 3 HaA6UaANbHOI NPAKMUKU 3 CHIUCIUM ORUCOM
eKcnpec-wemooy  6U3HAYEHHA  (DIMONTAHKMOHY, KOPOMKUM  ORUCOM
npoeedeHux pooim, maoauui 3 OMpUMAHUMU OAHUMU.
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8.4 Buzna4yeHHsi TPO(PHOCTI BOAOIIM

TpodHicTh — 3arampbHa KUIBKICTh OpPraHikv 1 O10r€HHHMX €JIEMEHTIB Ha
OJIMHUITIO 00’ eMy BOJOMMH. DAKTHUYHO — I1€ KOPMHICTh, TOOTO KUIBKICTh 1K1 IS
KUBUX OpraHi3MiB, TOMY came TPOPHICTh BU3HAYA€ O10PI3HOMAHITTA BOJ.

3a TpodHICTIO iICHYE TaKa Ipajiailis BOJHUX €KOCUCTEM:

— oucmpogni (HENPOyKTUBHI);

— on1izompoghui (MamOTPOYKTHUBHI);

— Me30mpogHi (CEpeTHBONIPOTYKTHUBHI );

— eempoghni (BUCOKOTIPOTYKTUBHI).

TpodHnicTh BoioliMu OpieHTOBHO BH3Havae iHaekc P. Kapicona

I, =60-14.4In J, (8.1)

ne J — mpo3opicTh Boau 1o aucky Ceki, M.

Tabnuusa 8.8 — Knacudikaris tpodHOCcTi Bog0iiM 3a iH1ekcoM P. Kapicona

Kareropis Tpodiunoro cratycy Innexc P.Kapnacona, |
Huctpodni <10
OmnirotpodHi 10-30
Me3zorpodHi 30-50

EBTpodHi 50-60
['imeptpodHni >60

3BiTHUHIT MaTepiaJu 10 1. /.4:

nn. 8.4 po3oiny 8 36imy 3 HaeuanbHOI NPAKMUKU 3i CHIUCTIUM ORUCOM
MemOoOUKU GU3HAYEHHA mMPoPnocmi 6000um 3a inoekcom P. Kapicona ma
pe3yaromamamu i 6UCHOBKOM UW(000 MPOPIUH020 cmamycy O00CHI0HCEHUX
600HUX 00°€KmMi8.
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9 I'TAPOJIOT'TYHI POBOTH HA O3EPAX

Kommieke po6iT Ha o3epax BKJIIOYAE: KOOPJUHAIIIO MPOMIPIB IITHOWH U
IHIIUX T1APOJOTIYHMUX, TIAPOXIMIYHMX 1 TiAPOOIONOTIYHUX JOCHIDKEHh B
akBatopii o3ep 3a momomororo GPS Ta/abo mimaBydoro naHIiora; BUKOHAHHS
npoMipiB TJIIMOMH B akBaTopii o03epa 3 BHUKOPUCTAHHSIM €XOJIOTY, JIOTY
MEXaHIYHOTO 3 BaHTaKeM pPHOOMOAiOHOT (GopMH, JOTYy PYyYHOTO (JIOTIIIHIO),
peiiku BOJIOMIPHOT, IITAaHTH T1IPOMETPHUYHOT; 00poOKa 0Jiep>KaHUX MaTepiaiB.

9.1 Ilpomipu riauluH i TOBIII HAMYJTY 32 10IOMOr010 exoJ10Ty Ta GPS

AKkycTHyHUN croci® mpomipiB TMOWH mependayae BU3HAYCHHS TIIMOWH
M0 MIBUAKOCTI PYXy YJbTPa3BYKOBOTO IMITYJIbCY Bl BUIPOMIHIOBaYa MPUIIATLY
no aHa 1 Hazaxa. Lleit cmocib peanizyeTbcs METOIOM Oe3NepepBHUX MPOMIPIB
rbuH  (exonotamu). Exonmotu 3abe3medyroTh aBTOMATH30BaHE BUKOHAHHS
MPOMIpPIB 3 BUCOKOIO TOYHICTIO, IIIBUJIKICTIO, IOCTATHHO MPOCTI Y BUKOPUCTAHHI.
BusHaueHHsT TMMOMHM €XOJOTOM 3aCHOBAHO Ha 3B’S3KY Yacy MPOXOKCHHS
yIBTPa3BYKOBUX IMIIYJIbCIB BiJ BiOpaTOpa-BUIIPOMiHIOBa4Ya Yepe3 BOIHE
CEepeIOBHIIIE JIO JIHA Ta Ha3aJa 0 BiOpartopa-npuiimada (puc. 9.1).
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Puc. 9.1 — Cxema BuMiproBaHHS TITMOMHU €X0JI0TOM (3a00pTHUN TIPUCTPIi):
BB — Bibpartop-BunpomintoBay; BII — BiOparop-npuiimay; 1 — npsimuit
yIIBTPa3BYKOBUH IMITYJIbC; 2 — BIAOUTHH YIbTPAa3BYKOBUM IMITYJIbC
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[IBUAKICT, PO3MOBCIOKEHHS YJIBTPA3BYKY Y BOJI 3aJ€KUTh BiA il
TeMmrepaTypu, cojoHocTi. Tomy s 3a0e3nedeHHsT HEOOXigHOT TOYHOCTI
BUMIPIOBaHHS TJIMOWH Tepea MOYaTKOM TPOMIPIB BUKOHYIOTH TPadyIOBaHHS
€XO0JI0Ta 0 TeMIIepaTypi 1 COJIOHOCTI BOJAU B MICIIi BUKOHAHHS POOIT.

Jis Manmux pidoK IIMPOKE 3acTOCYBaHHS 3HAWIIIM MajorabapuTHI
exosoT. OCHOBHI YaCTUHU €XOJIOTIB: IEHTpaIbHIN Mpuiaj, OJOK >KUBICHHS,
BiOparop, JomomMikHI mpucTpoi. LleHTpanbHMil mpuiag aBTOMATUYHO 3alHCye
INMMOMHU 1 Kepye YIbTPa3BYKOBUMHU IMIyJbCaMH. 3amuc MpodiIo THA
caMoOIMCaMU 3/11HCHIOETHCS HA MANEPOBUN CTPIUIll METOAOM IMPOTATIOBAHHS YU
Ha €JICKTPOHHE Ta0JIO 1 B maM'sATh mpuiaay. Takox MOXXyTh BUKOPHUCTOBYBATHUCH
CTPUTOYHI TOKA3HUKY TIIUOWH.

CydacHi €XOJOTHM MarOTh KOMIIAKTHI  PO3MIpH, IHTErpamio 3
nepcoHaabHUM Komi’'torepoM Ta GPS-naBiratopom mo USB-noprty. TunoBum
NpeJCTaBHUKOM MoAiOHUX mpuianiB € exonor «Fishfinder-250»  ¢ipmu
«Garminy (puc 9.2).

fishfinder 250

: ENTER

ADJ
MENU

Puc. 9.2 — Expan enexktponHoro exonora «Fishfinder-250» (pipma «Garminy)

[linrotroBul poOOTM TpPU  BUKOPUCTAHHI  €XOJIOTIB  BKJIIOYAIOTh:
BCTAHOBJICHHS B p0O0Y€E MOJOKEHHSI LICHTPAJIBLHOTO MPUIIATY 1 YIBTPA3BYKOBOIO
BUMNPOMIHIOBaYa, MiAKIIOUCHHS *KUBJICHHSI, TOJIbOBE TpajyloBaHHA (IEpeBipKa
BUMIpIOBaHHsA TINMOuHU). Bcl omepamii  BUKOHYIOTH  3TIHO  IHCTPYKIII
(kepIBHHUIITBA 3 €KCIUTyaTallii) 10 exonoTy. B mporeci mpomipHUX poOIT €X0JI0T
00CJIyroBy€ OJIMH ONepaTop, KU BMUKAE MPUIIaa, poOUTh 3alliCH BUMIPIOBaHb
(abo dikcarito nanux BuMiproBanb Ha GPS) Ta BUMuKae mpuiiaj Ipu 3aKiHIeHHI
poOiT B CTBOPI.
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KoopnuHnyBaHHsT BHUMIpIOBaHb TJIMOMH Ha o03€pax 3 BUKOPHUCTAHHIM
€XOJIOTY Ha ChOTOJH1 3IMCHIOEThCS 3 BUKoprucTaHHsaM GPS.

Ha Hemmpokux pidykax 1 o3epax MpOMIpHd BEAYTh B3JOBX PO3MIYEHOTO
TPOCY, IIPH MPOXOKEHHI CyJHA IO TPOCY OIepaTop 3AIMCHIOE (iKCaIlo JaHUX
BUMIPIOBaHb B MOMEHTH CYMIIIICHHSI BUIIPOMiHIOBaYa 3 MiTKaMu Ha Tpoci. [Ipu
[[OMY HEOXOIUIEHHMH MOXXYTh 3aJUIIMTUCA MPUOEPEkKHI MITHHH 3 TITHOUHOIO
meHI Hixk 0,5 M (y BUMaakax, KOJIA HEMOXKIIMBO MIIINTH 3 MPUIAJIOM), ITUPUHY
TaKUX MUIKOBOJb BU3HAYAIOTH PYJIETKOIO, a TITHOUHY — PEUKOIO.

3a 0MOMOroI0  €XOJIOTIB MOKHA  JIOCHIDKYBaTH TIPYHTH JHA
KOPHUCTYIOUHCh THUM, IO Pi3HI 32 MEXaHIYHMM CKJIAJOM IPYHTH HEOJHAKOBO
MPOITYCKAIOTh YJIBTPa3ByK. Ha ekpani exojora pi3HI THUNK TPYHTIB (TBEpAi,
M’SIK1) TIOKa3ylOThCSl PI3HUM KOJIBOPOM, @ iX MOTYKHICTh BU3HAUYAETHCSA IIO
BIJIIIOBIIHIM MipHIH IIKaJIi B IpaBiii yacTHHI ekpany (auB. puc. 9.2).

Ilin yac HaBYanmbHOI TPAKTUKH BiAOYBAa€ThCSA 3HOMKAa TJIMOMH 3a
MO3JIOBXKHIM TpodieM o3epa. JIJIsi bOro MpoMIpHUM YOBEH OOJATHYETHCS
eJeKTpOHHUM exojioToM 3 GPS-mpuitmaduem. Koopaunatu 1 TpaekTopis pyxy
YOBHA 32 MapIIPyTOM, TJIMOMHA 1 TTOTYKHOCTI PI3HUX IIApiB JOHHUX BIJIKJIAJIiB
BUBOJIATHCS HA Ta0J0 exoyoTa. B xapakTepHUX TOYKax MO0 MapHIpyTy OIepaTop
exoJiota poouTth (ikcarito omopHux Toyok Ha GPS-mpuiimaui. IlapanenbHo
BEJIETHCA MMOJIBOBUH KypHAJI, B IKUI 3alMCYIOThCS TJIMOMHA 1 TOTY>KHOCTI I1apiB
JOHHUX BIJKJIAJIB B XapaKTepHUX (OMOPHUX) TOYKAX, a TAKOXK cXeMa 1 adpuc
Mapmipyty. IloTiMm oTpumaHi JaHl BHUKOPHCTOBYIOTHCS 11 TNOOYAOBH
MO3/I0BKHBOTO MpodisIto 03epa.

3BiTHMII MaTepiaJj g0 nm. 9.1:

nionynkm 9.1 po3oiny 9 36imy 3 HasuanbHOI NPpaKmMuku 3 KOPOMKUM
OnuUCcomM memaooie Koopounyeanusa npomipie no GPS, exonomunux npomipis,
PoOOuUIl JHCYPHAT 3 NONLOBUMU 3ANUCAMU RNPOUECI6 GUMIPIOGAHHA maA
cxemoio (abpucom) npomiprux podim Ha o3epi.

9.2 IToGynoBa nMoB310B:KHBOTO MPOQiTi0 03epa

3a JTaHUMH TPOMIpPIB IITMOMH 1 MOTYKHOCTI MYJIOBUX BIJIKJIaJIEHb Ha 03€pi
(poboumnii XypHall 3WOMKHM TJIMOMH) Ha apKylll MUIIMETPOBOrO Mamnepy
OyIyeThCS BIATOBITHUM MO3A0BXKHIN TPOQ1Ih.

UYepes BenuKy pi3HUIIO MK PO3MipaMH MOB30BXHBOTO MPOdUII0 03epa
Mo JOBXHWHI (KUIOMETpH) Ta TiAMOWHI (METpu) TpH mo0ymoBi mpodito
BePTUKAJIIbHUNM  MacmTad OepyTh  JETajbHIIMM 32 TOPU3OHTAJIHHUM.
[TozmoBxkHIN Tpodins TpadigHO MOKa3ye OCOOJMBOCTI MAJIHHS BIIMITOK JIHA
o3epa Ta 3MIHM MOTY>KHOCTI IIapiB JOHHHUX BIJIKJIAAeHb Ha JHI MO Mipi
MIPOCYBAHHS BiJ BEPXiB’s 03e€pa BHU3.
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Ha Takomy mpodini mokasyroTh: JIHIIO JHa oO3€pa B3JIOBX HOro oci,
MOTYXHICTh BEPXHBOTO IIAPYy M SKUX MYJIOBUX BIAKJIAAIB 1 HUKHBOTO IIAPY
TBEpJUX IPYHTIB (MaTepuHCbKa Topoja). Pi3HI mIapu JOHHUX BIJIKIIAJIIB
MOKa3yl0Th YMOBHUMHU 3HaKaMu. [lo BepTukali BiJIKJIaJal0Th MO3HAYKH TOYOK
nHa a0o yMoBHI (B TriImOMHAX BIJIHOCHO BOJIHOI TOBEpxHi). Biactanep Mix
Toukamu OepeThcsi 3a maHuMu GPS-xoopauHyBaHHS XapakTepHUX (OMOPHUX)
TOYOK HA MapmIpyTi, B SKUX BU3HAYAIUCH TIMOWMHA 1 TMOTYXXHOCTI TOHHUX
BIJIKJIQ/IIB TI0 MapIIpyTy pyXy MPOMIpPHOTO YOBHA Mij Yac 3iomMku rmubuH. [Jo
npodio KoAaeThes TaOIUI BXITHUX JAHUX, 3@ SKUMH BiH OyB moOy/I0BaHUM.
[Tpuxmnan opopmiienHs: HaBeAeHO Ha puc. 9.3.

)| .
xﬁ VB 49.0 M
| - v

50

49

48

47

46

45 L~
1 2 3 4 5 6 7 8 9 10

o 170 200 230 260 290 350 400 450 500 560
E—— 49 485479475472 471 47 463 463 455

0005 11 15 18 19 2 27 27 135

Puc. 9.3 - Ilpuknaa no310BKHOTO MPOGLIIO 03epa

3BiTHMII MaTepiaJj o . 9.2:

nionynkm 9.2 po3oiny 9 36imy 3 HaAeuanbHOI NPAKMUKU 3 KOPOMKUM
ONUCOM HNPOBEOCHUX GUMIPIOBAHDb, MAOAUUA 6XIOHUX OAHUX 011 NOOYyOoeuU
Nn03008)CHBb020 NPOPIint 03epa, no3006XcHIl npoghiib 03epa 3 HAHECEHUM
wapom 0OHHUX BI0KINAOEHD.
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JOJATOK A
Ipuaaau Ta 00JaJHAHHSA IJIM TiAPOJOTIYHHX i IiAPOXiMiYHMX BUMIPIOBAHb

Puc. A.1 — AnmipanteiicbKui sKip:
1 — BepereHo; 2 — pir; 3 — namna; 4 — HOCOK; 5 - TpeH; 6 - I’ ATKa,;
7 — ok, 8 — mmuiika;, 9 — ckooa; 10 — 6ont

s

Puc. A.2 — [TanboBi sikopi (aHKepH)
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Puc. A.3 — 3akpirnieHHs] CTAaHOBOTO TPOCY:
1 — Byaka; 2 — My1mika; 3 — ByJKa 3 HaKJIaJCHOIO BICIMKOIO

Puc A.4 — Bunu By3:1iB:
1 — npsiMuii By3071; 2 — BUOJICHOUHUHN BY30:1; 3 — yJaBKa,; 4 — MaJbOBHI BY30J1

SRRl ANALNTTIATNARENATE

Puc A.5 — [Inanmer 15 MOJL0BUX 3aIUCIB!
1 — monwoBUi xypHa; 2 — mucT anepu; 3 — ryMKa,; 4 — QyTisap 3 oliBIEM
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Puc A.6 — Tumnu BogoMipHHUX PEeHOK Ta Mab:
a) epeB’siHa; 0) MeTalleBa eMallbOBaHa; B) YaBYHHA, T') CTaHJapTHA MeTalleBa
nans [11-20; 1) nepenocna petrika ['P-104; e) peiika 13 3acniokoroBayem ['P-23

10

11

Puc A.7 — Camonuc piBus Boau (CPB) «Bangaii»:
1 — momtagenp, 2 — BaHTax, 3 — Tpoc, 4 — IpOTHUBAra, 5 — 3aTUcKaul,
6 — momaBieBe Kojieco, 7 — 6apabaH, 8 — OCHOBHA BiCh, 9 — 10/1aTKOBA BiCh,
10 — tpi6ka, 11 — mectipHs, 12 — rOAUHHUKOBUN MeXaHi3M, 13 — kapeTka 3
nepom, 14 — 3aBimHa rojioBKa, 15 — rups rOMMHHKKY, 16 — 3aXucHA KpUIITKa
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Puc. A.8 — ITonoxenus nominasist CPB «Bangait» Mo BIIHOIIEHHIO 10
MOTUIABIEBOTO KOJIeca MPU PI3HUX MaclTadbax 3amucy:
[ — macmTad 3anucy 1:1, I — macra6 3anucy 1:5, Il — macmrad 3anucy 1:2,
IV —MmacmTab 3anucy 1:10; a — Manuii mkiB, 6 — BETUKHIA IIKIB

Puc A.9 — Cxemu pi3Hux TuriB BctaHoBieHHs CPB:
a) 6eperoBuii THr, 0) OCTPIBHUN THIT
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Puc A.10 — I'impomerpuuHa siebigaka (Jior MexaHiunuii) «Hesa» (ITH-23)
3 TIAPOMETPUYHUM MIIMHKOM Ta BaHTaKEM pUOOINOAI0HOT popmu

Puc A.11 — 3aranbumii B rigpoMerpuuHoro MilmHka ['P-21M (y po3pisi):

1 — BicTOBa Taiika, 2 — pajiaiabHi YIIOPHI IMIAPUKOBI MiAMIUITHUKY, 3 — JIONATEBUN
I'BUHT, 4 — Mmy(Ta, 5 — cTONOpHUIi TBUHT, 6 — Barosa Kjiema, 7 — 130JIbOBaHa
KJIeMa, 8 — 3aTUCKHI TBUHTH, 9 — TBUHT JIsl KPITUICHHS cTa01Ii3aTOpa HAPSIMKY,
10 — rHi370 mis mrencens, 11 — mrencensHuit mmudT oci, 12 — kopmyc
MJIMHKA, 13 — 30BHIIIHS BTYJKA, 14 — rijab3a 3 4epB’TYHOIO BTYJIKOMO, 15 —
BHYTPIIIHS pO3IipHA BTYJIKa, 16 — BiCh XOA0BOi YaCTUHU, 17 — KOHTaKTHUI
mtudt, 18 — yepp’ssuna mectepHs, 19 — koHTakTHA TIpyknHA, 20 — KOHTAKTHUH
I'BUHT, 21 — €eKTPONpPOBITHUN CTPUKEHD
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Puc. A.12 — 3aranpauii Buj rigpoMerpudroro miumaka ['P-55 (y po3spisi):
1 — BicTOBa raiika, 2 — pajiaiabHi YIIOPHI IIAPUKOBI MAIIUITHUKY, 3 — BHYTPILIHS
YIOpHA BTYJIKA, 4 — yIOpHa 111aiida, 5 — CTONOPHI T'BUHTH, 6 — Baropa Kijiema,

/ —130J1bOBaHa KJieMa, 8 — 3aTUCKHI TBUHTHU, 9 — TBUHT JJISI KPITUJICHHS
cTabuizaTopa HanpsMKy, 10 — crabunizarop HanpsMKYy, 11 — mrencenbHe
THI3710, 12 — Kopmyc MiimHKa, 13 — Bich X0/10BOT YacTHHH, 14 — 3aTHCKHA My(]Ta,
15 — nonareBwuii rBUHT, 16 — yepB’auHa IeCTepHs, 17 — KOHTAKTHA MPY>KUHA,
18 — KOHTaKTHUI TBUHT, 19 — CTPHIKEHDb HITETNCENS

2x1,5> Bm

q36iHOK

Puc. A.13 — Cxema migKIIOYEHHS T1IAPOMETPUYHOTO MIIMHKA JI0 €JIEMEHTIB
KUBJICHHS T4 CUTHAJILHOTO TIPUCTPOIO
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JOAATOK B
ILs1aH NOSICHIOBAJILHOI 3aNIMCKH (3MICTY) 10 3BiTY 3 HABYAJIbHOI IPAKTUKHU

1 TIIATOTOBYO-OPTAHIBAIIMHI POBOTH. ..o,
1.1 ITigroroBuo-opraHizalliiHi poOOTH, CKJIa] OpHUraau, 000B’ I3KU

87 0) 20 12D 17 : FO PP
1.2 OcHOBHI NOJIO’KEHHS MPABUJI TEXHIKUA O€3MEKHU 1 OXOPOHU Tparll mij

1.3 T'iapomeTrpuuHi, re€0/Ie3UYHI 1 TAPOXIMIYHI TIPUIIAIHU, TIaB3acO0H,
Takenax, pATYBaJIbHI 3aCO0U Ta iX MIATOTOBKA JIJISi BAKOHAHHSI
153207010) (0021 1 3 I 010101

2 PIBHEBI CITOCTEPEXEHHS. ...,
2.1 Tlepenik nmpunasiB, o0gagHaHHS Ta OJAHKOBUX 1 BUTPATHUX
MarepiajiiB JAJisl BAMIPIOBAHHS PIBHIB BOAW Ta 00OpPOOKH OTPUMAHHUX
O A1 1% ¥ i ) : S
2.2 OpraHnizailisi peMKOBOr0 Ta CAMOIKUCHOT'O BOJOMIPHHX TOCTIB ...........
2.3 OOpOOKA BOTOMIPHOT KHHIKKH . . .. e ueeeneeenteenneenneenneenneennneenneennnns
2.4 OOpoOKa CTPIUKH CAMOIIUCA PIBHS BOMIH . .. uvveenreenneenneennneenneennnnns

3 BUKOHAHHA ITPOMIPIB I'JIUBUH HA PIUKAX........ccooviienen.
3.1 KoMImeKe mpOMIpHUX POOIT HA PIUKAX. ... euveneeneeneeneaneenneannennn
3.2 Busnauenns koopauHar i BUcoT B cucteMi WGS-84 3a momomororo
GPS-HaBITATOPA. ..\ttt ettt e,
3.3 O6pobOka pe3yabTaTiB MPOMIPIB TITHOMH HA PIUKAX . ...uveneeeneeneennenn...

4 BUMIPIOBAHHSA BUTPAT BOJAU HA PITUKAX........covvviiiiin,
4.1 Ilepenik npunazaiB, o0JagHaHHS Ta OJAHKOBHUX 1 BUTPATHUX
MaTepiaiiB JJi BUMIPIOBAHHS BUTPAT BOJU Ta OOPOOKH OTPUMaHUX
O A1 1% K i ) :
4.2 BusHadeHHS BUTPAT BOJH, BUMIPSHHUX 32 JIOIMIOMOT'OI0
T1APOMETPUYHUX MIIMHKIB OCHOBHUM CITIOCOOOM (31 IITAHTH, 3 TPOCY
HA TPOCOBIM ITEPETIPABI) ...ttt entte ettt e eteeeitee et eieeeaneeeaneenns
4.3 Bu3zHavyeHHS BUTPAT BOJW, BUMIPSHUX 32 JOTIOMOTOO TIOBEPXHEBUX
15001101 1:):) 110 : SN

99



5 BUMIPIOBAHHS BUTPAT 3ABUCJINX HAHOCIB.....................

5.1 Ilepenik mpunasuiB, o0gagHaHHS Ta OJAHKOBUX 1 BUTPATHUX
MaTepialliB JJII BUMIPIOBAHHS BUTPAT 3aBUCIUX HAHOCIB Ta 0OPOOKH
OTPUMAHUX PEBYITBTATIB. .. v e evententeattenteeteeneenteententeneeaneenneaneaas
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6 ®IBUKO-XIMIYHI JOCIIIXXKEHHA JOHHUX BIJKJIAIB..........
6.1 Big0Oip Ta miAroTOBKA MPOO JIIST QHAMIBY ... uveenneeenreenneenneennneannnn
6.2 OCHOBHI XapaKTEPUCTUKU JOHHUX BIIKITATIB . .. .ueeueeneenneeneennennennns

7 TTHPOXIMIUHI POBOTH. ...,
7.1 Meroauka Bigoopy 1 KOHCepBallli mpod BOAW Ha XIMIYHUHN aHaJI3.......
7.2 BUMIPIOBAHHS TEMIEPATYPH BOMH . .\ v enereeennneeennneeannesannneeennneennns
7.3 BuzHaueHHS XapaKTepy Ta IHTEHCHUBHOCTI 3aIMAXY ... .ouvveeenreeennrennnn.
7.4 BU3HAUYCHHS CMAKY 1 IIPUCMAKY BOIH . .. uuvteeanreeenneeanneeennneeennnenn,
7.5 BU3HAUCHHS «ITTHUCTOCTI BOMM ... uuuesennresennneeannneeanneeanneeeannneennns
7.6 BU3BHAUECHHS TIPO3ZOPOCTI BOH ... .veeneeenneeenteenteenneeeneeaneeanneenneannns
7.7 Bu3Ha4YEHHS KOJBOPY 1 KOJTBOPOBOCTI BOMH . ... e uveeneeenneanneennneannenns
7.8 BusHAUCHHS PH BOAM. ..ot e
7.9 Bu3HauCHHS PO3UMHEHOTO Y BOJI KACHIO . ... uuuteennteeanneeannneennnnenns
7.10 Bioximiune croskuBauHs KMCHIO (BCK5)..............cooo,
7.11 BU3HAYCHHS CIPKOBOIHEO. ...\t uteenneeeenneeennneeeanneeennneennnneeannans
7.12 BuBueHHS NpOIYKIUIi 1 AECTPYKIIl OPraHIYHUX PEUYOBHH. ................
7.13 BusznaueHHs MiHepaiizallii Ta eJICKTPOIPOBITHOCTI BOIH. ..............
7.14 TlpoBeneHHS Bi3yaJbHUX CIIOCTEPEKEHb MTOBEPXHI BOJOUMM. ...........

8 I'TIPOBIOJIOI'TYHI AOCJIJDKEHHSA PIYOK I O3EP....................
8.1 3aranpHi BIJOMOCTI PO T1APOOIOHTIB BOAHUX €KOCUCTEM................
8.2 BH3HAUCHHS MAKPOMITIB. ...ttt ittt eiie e e eeaeenan,
8.3 BusHauenHs 6iomacu (DITOIUIAHKTOHY 3a MIPO30PICTIO BOJIH. ..............
8.4 BusHaYeHHS TPODHOCTI BOJOMM. ....ueneeeneeantaneaneeneeneenieeneeneanenns

9 T'TAPOJIOI'TYHI POBOTH HA O3EPAX.. .

9.1 IIpomipu rmuOUH 1 TOBILI HAMYITY 3a JTOTIOMOTOIO CXOJ'IOTy ta GPS..

9.2 PesynbpTat 06poOKH JaHUX MPOMIPIB TTMOHH 1 TOBIIMHU IIAPY
JOHHUX BIJIKITATCHD HA O3CPAX .t .ttt ennreeenereeenneeennneeanneeenneeennnenns

BUCHOBK. ...,

CIIMCOK JHTEPATYPHU. ...
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JOAATOK I
Kuauxka rigposoriyna KI'-1M(n)
JJIAL 3ANKUCY TiAPOJIOTIYHUX CIIOCTEPEKEHD
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HAVYKOBO-JOCTITHA YACTHHA
HaykoBo-eXCDepTHRE NeHTP MONITOPEETY HABKOINMELOTO (€PEIOBEMA

KT-2

KHHKKA Ne
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5 004 | o008 | 013 021 02 | o4
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Iepepiz Ne

O6quCTeHHA nepesipus

« » 20 p. Pozmomaro y oepera o 200. Xe€.; 33KIHYEHD 0 200. XE.
IpaB. - -
. EBHIIE BucoTa piBES BOTH Ha 0CHOBHOMY BOI DOCTY:
Tlepepis posTAOBAHHE: B R OCHOBHOTO BONIOCTA. ! ’
HHETE _
. L. ) . Bemsrmmesa | Homep mam, |Biomix mo|[Ipuaseneana,| Han «0n
3a mocTifEnA N09aTOK NPHIHATO: p— Gepera. piBEA BomH|pelsH, penepa|pefi, ou M rpadixa, cm
BizcTam BEMIPHBATHCE. CTPISEO, PYISTEOD, - [louarsosa
TIpoMipH BHECHVEATH: 3 MBOIY, 3 HOBHA. 3 MOCTA, 3 MHIBEH, BEODLI.
. . 3 MLIOHOM Kinmesa
BHMIPH BHEOEYBATH: HAMITEOK) ——————. JIOTOM K.
Ge3 miTeHy
Topepxas AboXy: PIBHA, TOPOCHCTA. Iputimra
BizcTams BiI DeCTEEHOTC MOTATEY:
— IO ypisy BOXH. . Bimuitxa pofogoroe pIBHA B0JH Ha Depepisl 3a JaEHME BHMIPIE
= Ha mBOoMY Gepesi M. Ha Opasony fepesi M
— 10 ypisy HNEHLOI HoBEpKEI TBOTY: Ha 0CHOBHOMY BOATIOCTY (BHSHATEHA HIBSMOBARHIM M)
H3 MBOMY Oepesl M. Ha mpasoy Oepesl CTAHOBHTE  Hag «0» rpadixa, M afe./BC /ymoB.
— IO YpI3Y BEPXHBOL MOBEPXHEI MBOIY:
Ha miBoMy Gepesi M, Ha mpasoMy Gepesi A
T s, ToBmrEs, ) iTE:
H BincraEs T Kyt Mompas. | Brmpas. | BimwiTes m. " - }'Ipmm
OEPA | gin moct. I o Bigmecy |=a Eimmic | rrmbmmEa, mEa, M - 0y zarmab. b \mEp B0
TOTOR mow.,w | mpowip | mposip Cepemms T v u e B | Y ¥ T | = oE3 | OOBEPX THOTY.
Pocy, POy | i T o JOEED T, iE)
1 2 3 4 5 [ 7 8 9 10 11 12 13 14 15 16
1 2 3 4 5 ] 7 8 9 10 11 12 13 14 15 16
Ipomipu euxonae Odpotus
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Iepepiz Ne

« » 20 p. Pozmomaro y oepera o 200. Xe€.; 33KIHYEHD 0 200. XE.
IpaB. - -
. EBHIIE BucoTa piBES BOTH Ha 0CHOBHOMY BOI DOCTY:
Tlepepis posTAOBAHHE: B R OCHOBHOTO BONIOCTA. ! ’
HHETE _
. L. ) . Bemsremea | Homep mam, |Biomix mo|[Ipuaseneana,| Han «0n
3a mocTifEnA N09aTOK NPHIHATO: p— Gepera. piBEA BomH|pelsH, penepa|pefi, ou M rpadixa, cm
BizcTam BEMIPHBATHCE. CTPISEO, PYISTEOD, - [louarsosa
TIpoMips BHECHVEATH: 3 MBOIY, 3 T0BHA. 3 MOCTA, 3 MHIBEE, BEOpLI.
. . 3 MLIOHOM Kinmesa
BHMIPH BHEOEYBATH: HAMITEOK) ——————. JIOTOM K.
Ge3 miTeHy
Topepxas AboXy: PIBHA, TOPOCHCTA. Iputimra
BizcTams BiI DeCTEEHOTC MOTATEY:
— IO ypisy BOXH. . Bimuitxa pofogoroe pIBHA B0JH Ha Depepisl 3a JaEHME BHMIPIE
o Ha mBOoMY Gepesi M. Ha Opasony fepesi M;
— 10 ypisy ENEHLOI HoBEpKEI TBOTY. Ha 0CHOBHOMY BOATIOCTY (BHSHATEHA HIBSMOBARHIM M)
H3 MBOMY Oepesl M. Ha mpasoy Oepesl CTAHOBHTE  Hag «0» rpadixa, M afe./BC /ymoB.
— IO YpI3Y BEPXHBOL MOBEPXHEI MBOIY:
Ha miBoMy Gepesi M, Ha mpasoMy Gepesi A
T s, ToBmrEs, ) iTE:
H BincraEs T Kyt Mompas. | Brmpas. | BimwiTes m. " - }'Ipmm
OEPA | gin moct. I o Bigmecy |=a Eimmic | rrmbmmEa, mEa, M - 0y zarmab. b \mEp B0
TOTOR mow.,w | mpowip | mposip Cepemms T v u e B | Y ¥ T | = oE3 | OOBEPX THOTY.
Pocy, POy | i T o JOEEDI TiT, iE)
1 2 3 4 5 [ 7 8 9 10 11 12 13 14 15 16
1 2 3 4 5 ] 7 8 9 10 11 12 13 14 15 16
wn
Ipomipu euxonae Odpotus

O6quCTeHHA nepesipus
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Iepepiz Ne

« » 20 p. Pozmomaro y oepera o 200. Xe€.; 33KIHYEHD 0 200. XE.
IpaB. -
. EBHIIE BucoTa piBES BOTH Ha 0CHOBHOMY BOI DOCTY:
Tlepepis posTAOBAHHE: B R OCHOBHOTO BONIOCTA. ! ’
HHETE _
. L. ) . Bemsremea | Homep mam, |Biomix mo|[Ipuaseneana,| Han «0n
3a mocTifEnA N09aTOK NPHIHATO: p— Gepera. piBEA BomH|pelsH, penepa|pefi, ou M rpadixa, cm
BizcTam BEMIPHBATHCE. CTPISEO, PYISTEOD, - [louarsosa
TIpoMips BHECHVEATH: 3 MBOIY, 3 T0BHA. 3 MOCTA, 3 MHIBEE, BEOpLI.
. . 3 MLIOHOM Kinmesa
BHMIPH BHEOEYBATH: HAMITEOK) ——————. JIOTOM K.
Ge3 miTeHy
Topepxas AboXy: PIBHA, TOPOCHCTA. Iputimra
BizcTams BiI DeCTEEHOTC MOTATEY:
— IO ypisy BOXH. . Bimuitxa pofogoroe pIBHA B0JH Ha Depepisl 3a JaEHME BHMIPIE
Ha mBOoMY Gepesi M. Ha Opasony fepesi M;
— 10 ypisy ENEHLOI HoBEpKEI TBOTY. Ha 0CHOBHOMY BOATIOCTY (BHSHATEHA HIBSMOBARHIM M)
H3 MBOMY Oepesl M. Ha mpasoy Oepesl CTAHOBHTE  Hag «0» rpadixa, M afe./BC /ymoB.
— IO YpI3Y BEPXHBOL MOBEPXHEI MBOIY:
Ha miBoMy Gepesi M, Ha mpasoMy Gepesi A
T s, ToBmrEs, ) iTE:
H BincraEs T Kyt Mompas. | Brmpas. | BimwiTes m. " - }'Ipmm
OEPA | gin moct. I o Bigmecy |=a Eimmic | rrmbmmEa, mEa, M - 0y zarmab. b \mEp B0
TOTOR mow.,w | mpowip | mposip Cepemms T v u e B | Y ¥ T | = oE3 | OOBEPX THOTY.
Pocy, POy | i T o JOEEDI TiT, iE)
1 2 3 4 5 [ 7 8 9 10 11 12 13 14 15 16
1 2 3 4 5 ] 7 8 9 10 11 12 13 14 15 16
Ipomipu euxonae Odpotus

O6quCTeHHA nepesipus
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Iepepiz Ne

« » 20 p. Pozmomaro y oepera o 200. Xe€.; 33KIHYEHD 0 200. XE.
IpaB. - -
. EBHIIE BucoTa piBES BOTH Ha 0CHOBHOMY BOI DOCTY:
Tlepepis posTAOBAHHE: B R OCHOBHOTO BONIOCTA. ! ’
HHETE _
. L. ) . Bemsremea | Homep mam, |Biomix mo|[Ipuaseneana,| Han «0n
3a mocTifEnA N09aTOK NPHIHATO: p— Gepera. piBEA BomH|pelsH, penepa|pefi, ou M rpadixa, cm
BizcTam BEMIPHBATHCE. CTPISEO, PYISTEOD, - [louarsosa
TIpoMips BHECHVEATH: 3 MBOIY, 3 T0BHA. 3 MOCTA, 3 MHIBEE, BEOpLI.
. . 3 MLIOHOM Kinmesa
BHMIPH BHEOEYBATH: HAMITEOK) ——————. JIOTOM K.
Ge3 miTeHy
Topepxas AboXy: PIBHA, TOPOCHCTA. Iputimra
BizcTams BiI DeCTEEHOTC MOTATEY:
— IO ypisy BOXH. . Bimuitxa pofogoroe pIBHA B0JH Ha Depepisl 3a JaEHME BHMIPIE
= Ha mBOoMY Gepesi M. Ha Opasony fepesi M;
— 10 ypisy ENEHLOI HoBEpKEI TBOTY. Ha 0CHOBHOMY BOATIOCTY (BHSHATEHA HIBSMOBARHIM M)
H3 MBOMY Oepesl M. Ha mpasoy Oepesl CTAHOBHTE  Hag «0» rpadixa, M afe./BC /ymoB.
— IO YpI3Y BEPXHBOL MOBEPXHEI MBOIY:
Ha miBoMy Gepesi M, Ha mpasoMy Gepesi A
T s, ToBmrEs, ) iTE:
H BincraEs T Kyt Mompas. | Brmpas. | BimwiTes m. " - }'Ipmm
OEPA | gin moct. I o Bigmecy |=a Eimmic | rrmbmmEa, mEa, M - 0y zarmab. b \mEp B0
TOTOR mow.,w | mpowip | mposip Cepemms T v u e B | Y ¥ T | = oE3 | OOBEPX THOTY.
Pocy, POy | i T o JOEED T, iE)
1 2 3 4 5 [ 7 8 9 10 11 12 13 14 15 16
1 2 3 4 5 ] 7 8 9 10 11 12 13 14 15 16
=
Ipomipu euxonae Odpotus

O6quCTeHHA nepesipus
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Iepepiz Ne

O6quCTeHHA nepesipus

« » 20 p. Pozmomaro y oepera o 200. Xe€.; 33KIHYEHD 0 200. XE.
IpaB. - -
. EBHIIE BucoTa piBES BOTH Ha 0CHOBHOMY BOI IOCTY:
Tlepepis posTAOBAHHE: B R OCHOBHOTO BONIOCTA. ! ’
HHETE _
. L. ) . Bemsremea | Homep mam, |Biomix mo|[Ipuaseneana,| Han «0n
3a mocTifEnA N09aTOK NPHIHATO: p— Gepera. piBEA BomH|pelsH, penepa|pefi, ou M rpadixa, cm
BizcTam BEMIPHBATHCE. CTPISEO, PYISTEOD, . [louarsosa
TIpoMipH BHECHVEQTH: 3 MBOIY, 3 TOBHA, 3 MOCTA, 3 MHIBKE, BODLI.
. . 3 MLIOHOM Kinmesa
BHMIPH BHEOEYBATH: HAMITEOK) ——————. JIOTOM K.
Ge3 miTeHy
Topepxas AboXy: PIBHA, TOPOCHCTA. Iputimra
BizcTams BiI DeCTEEHOTC MOTATEY:
— IO ypisy BOXH. . Bimuitxa pofogoroe pIBHA B0JH Ha Depepisl 3a JaEHME BHMIPIE
= Ha mBoMY Gepesi M. Ha Opasony fepesi M;
— 10 ypisy HNEHLOI HoBEpKEI TBOTY: Ha 0CHOBHOMY BOITOCTY (BHSHATMEHA HIBEMIOBARHAM M)
H3 MBOMY Oepesl M. Ha mpasoy Oepesl CTAHOBHTE  Hag «0» rpadixa, M afe./BC /ymoB.
— IO YpI3Y BEPXHBOL MOBEPXHEI MBOIY:
Ha miBoMy Gepesi M, Ha mpasoMy Gepesi A
T s, ToBmrEs, ) iTE:
H BincraEs T Kyt Mompas. | Brmpas. | BimwiTes m. " - }'Ipmm
OEPA | gin moct. I o Bigmecy |=a Eimmic | rrmbmmEa, mEa, M - 0y zarmab. b \mEp B0
TOTOR mow.,w | mpowip | mposip Cepemms T v u e B | Y ¥ T | = oE3 | OOBEPX THOTY.
Pocy, POy | i T o JOEEDI TiT, iE)
1 2 3 4 5 [ 7 8 9 10 11 12 13 14 15 16
1 2 3 4 5 ] 7 8 9 10 11 12 13 14 15 16
Ipomipu euxonae Odpotus
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Iepepiz Ne

« » 20 p. Pozmomaro y oepera o 200. Xe€.; 33KIHYEHD 0 200. XE.
IpaB. - -
. EBHIIE BucoTa piBES BOH Ha 0CHOBHOMY BOI OCTY:
Tlepepis posTAOBAHHE: B R OCHOBHOTO BONIOCTA. ! ’
HHETE _
. L. ) . Bemsremea | Homep mam, |Biomix mo|[Ipuaseneana,| Han «0n
3a mocTifEnA N09aTOK NPHIHATO: p— Gepera. piBEA BomH|pelsH, penepa|pefi, ou M rpadixa, cm
Bizcram BEMIpHBATHCT. CTPISEO, PYISTEON, . [louarsosa
TIpoMipH BHECHVEATH: 3 MBOIY, 3 HOBHA. 3 MOCTA, 3 MHIBEH, BEODLI.
. 3 MLIOHOM Kinmesa
BHMIPH BHEOEYBATH: HAMITEOK) ——————. JIOTOM K.
Ge3 miTeHy
TloBepxas AbOXy: PIBHA. TOPOCHCTA. Iputimra
BizcTams BT DoCTEHOTO HDOTATEY:
— IO ypisy BOXH. . Bimuitxa pofogoroe pIBHA B0JH Ha Depepisl 3a JaEHME BHMIPIE
et Ha mBOoMY Gepesi M. Ha Opasony fepesi M; .
— 10 ypisy HNEHLOI HoBEpKEI TBOTY: Ha 0CHOBHOMY BOITOCTY (BH3HAMEHA HIBSMOBARHIM M)
H3 MBOMY Oepesl M. Ha mpasoy Oepesl CTAHOBHTE  Hag «0» rpadixa, M afe./BC /ymoB.
— IO YpI3Y BEPXHBOL MOBEPXHEI MBOIY:
Ha miBoMy Gepesi M, Ha mpasoMy Gepesi A
T s, ToBmrEs, ) iTE:
H BincraEs T Kyt Mompas. | Brmpas. | BimwiTes m. " - }'Ipmm
OEPA | gin moct. I o Bigmecy |=a Eimmic | rrmbmmEa, mEa, M - 0y zarmab. b \mEp B0
TOTOR mow.,w | mpowip | mposip Cepemms T V. 3 u a6e BCme | T ¥ LI | = oE3 | OOBEPX THOTY.
Pacy, pocy, | i i o o JOEGTH 713, i)
1 2 3 4 5 [ 7 8 9 10 11 12 13 14 15 16
1 2 3 4 5 ] 7 8 9 10 11 12 13 14 15 16
Ipomipu euxonae Odpotus

O6quCTeHHA nepesipus
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METO/INYHI BKA3IBKH

J1O HABYAJIBHOI ITIPAKTUKU

«JTTAPOMETPIA PITYKOBA»

JUTSL CTYAEHTIB J€HHOI Ta 3a04HO1 (JOPMU HABUAHHS

cneniaibHicTh 103 «Hayku npo 3emito»

VYxmamadi: I'pud Oner MukosaioBuu, K. reorp. H., J01I.

[Tign. no apyky dopmar
YMOBH. IpyK. apK. Tupax

HanpykoBaHo 3 roTOBOTO OpHUTiHAI-MaKeTa

[Tamip
3am. Ne

Onecbknii 1epkaBHUI €KOJIOTiYHUI YHIBEPCUTET
65016, Oneca, Bya. JIbBiBChKa, 15




