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BCTYII

CydacHU#l pPO3BUTOK MPOMHUCIOBOCTI, 30UIbIIEHHS HaceleHHs 3emui, a
TaKOXX aHOMaJlii MPUPOJHOTO XapaKTepy CHPUSIOTHh 301IbIICHHIO HA/A3BUYAHUX
CUTYyalliil pi3HOTO rene3ucy. ['modbanbHa TEHIEHIIS Y CBITI 1 HA TEPUTOPIT Y KpaiHu
TOBOPUTh TIPO Ppi3Ke 30UIBIICHHS KUIBKICTI HEOE3NMEeYHUX TEXHOTCHHUX Ta
OPUPOIHUX KaTacTpod. AHOMAIBHO BHCOKI TEMIIEpAaTypH 1 SK HACIIJOK pi3Ke
301IBIIEHHSI YHUCETBHOCTI 1 MacuITadiB MOXKEX B €KOCHUCTeMaX, KaTacTpodidHi
37TMBU 1 MOBEH1 Ta 1HII KaTaKJIi3MH BCE YacTillle BUHUKAIOTh B PI3HUX KpaiHax 1 B
PI3HHX KIIMAaTHYHUX 30HaX IUIAaHETH. LI TEHICHIlS MOCHIIOETHCS 3HAYHUM
3HOCOM 1H(GPACTPYKTYPH, BEIUKHUM YHCIOM IiIMPUEMCTB JI€ BHKOPHUCTOBYIOTH
HeOe3nmeyHi XIMIYHI PEYOBHHH, 3HIDKCHHSM BHMKOHABCHKOI 1 BHUPOOHUYOL
JUCHUTUIIHY 1 IHIIMMU NPUYUHAMU, K1 HE JO3BOJISIIOTH MOHU3UTH MOTEHIIMHUMA
PU3MK BUHUKHEHHS HAJ3BUYAWHMX cHUTyalid. JIFOACHKUNA YMHHHUK TPOJOBKYE
nepeBaXkaTu cepeji CHUCKY MPUYMH, SKI MPOBOKYIOTh aBapii 1 BUPOOHUYMIA
TpaBMaTu3M. BuKuBaHHS B 30H1 JIii Bpa)kalounx YMHHHKIB aBapii a0o katactpodu
3aJIeKUTh BiJI HAsBHOCTI HEOOXIJHUX 3HAHb 1 HABUYOK y IIMPOKUX BEPCTB
HACEJICHHS, SIKEe 3HAaXOAUThCS Ha Il TEpUTOPIi.

VY Kogekci LuBiapHOro 3axucty YKpaiHu B pO3AUTI MPUCBIYEHOMY 3aXUCTY
HaceJieHHs 1 TepuTopiil € crarta 40, ska 3aKpilIloE BUMOTM JO HaBYaHHS
HACEeJEeHHS, y TOMY YHCIl 1 CTYACHTIB 3aKjaJiB BHILOI OCBITH [IIM Y
HaJ3BHYAaHUX cuUTyalisx. KoHKpeTHim MnojgoKeHHs MICTAThes B IlocTtaHoBi
Kabinery MinictpiB Ykpainu Bia 26 uepBHa 2013 p. Ne 444 a came: «IlinroroBka
CTYJICHTIB BMIIMX HaBYAJIBHUX 3aKJadiB A0 I y HAA3BUYANHUX CHUTyaIlisx
3MIACHIOETBCS 32 HOPMATUBHUMHU HaBYAIBHUMH JucluiUiiHamMu  «be3neka
KHATTENISIIBHOCTI» Ta «{UBIIbHUI 3aXUCT.

[IpenMeToM BHBYCHHS HaBYaJIbHOI JNUCIUILIIHU «be3neka B Haa3BUYAHHHUX
CUTyallisiX» € 1HKEHEPHO-TeXHIYHI, 3aKOHOJaBYi, HOPMAaTHUBHO-TIPABOBI,
COIlaJJbHO-CKOHOMIUHI ~Ta CaAHITApHO-TITIEHIYHI OCHOBM, HCOOXITHI  JJIs
BUKOHAHHS MalOyTHIMU (axiBIsiMU TpodeciiHuX OO0O0B’SI3KIB Yy HamNpsMy
3a0€3MeUeHHs 3aXO0/iB, CIPSIMOBAHMUX Ha aJIeKBaTHI i y pa3l TEXHOTEHHOI Ta
NPUPOAHOI HEOE3IEKH, TPOBEICHHS OLIIHKU PIBHIB PU3HUKY, 3aBUACHE pearyBaHHS
Ha 3arpo3y BUHUKHEHHS Ha/J3BUYaNWHOI CUTYyallli HA OCHOBI JIaHUX MOHITOPHUHTY,
eKCIEePTU3H, AOCHIPKEHb Ta MPOTHO3IB IMOJAO0 MOMKIMBOIO mNepediry momid 3
METOI0 HEAOMyIIeHHS IX TMepepoCTaHHs Yy HaJa3BUYalHy CHUTyalilo ado
NOM’SIKIIEHHS 11 MOKJIMBUX HACHIIJIKIB 3 ypaxyBaHHSIM 0COOJIUBOCTEN MalOyTHHOI
npodecii.

3anponoHoBaHa HaByajbHA IUCHUIUIIHA 3a0e3neuye (OpMyBaHHS TaKHUX
KOMITETEHTHOCTEH: BUPIMICHHS CKJIAIHUX MPOOJIeM 1HHOBAIIMHOTO XapakTepy U
npuiiMaHHs MPOAYKTHUBHUX PIlIeHb y pasi Ail HeOe3MeKu pI3HOro TEeHE3UCy, 3
ypaxyBaHHSAM 0COOJIMBOCTEN MalOyTHHOI MPOQeCciiHOT AISUTBHOCTI BUITYCKHUKIB,



a TaKOX JOCSATHEHb HAyKOBO-TEXHIYHOTO TMPOTPECY B arpornpoMHUCIOBOMY
komruiekci (ATIK).

Mertoro aucuumiinu «be3neka B HaA3BUYAHUX CUTYyaLsX» €: (OopMyBaHHs
y CTYIEHTIB Cy4aCHUX TEOPETHMYHUX 1 MPAKTUYHUX 3HAaHb, YMIHb Ta HaBUYOK
IIOJI0 YNPaBIiHHS B YMOBax HAaJ3BHUAWHUX CUTYyalllif, a TaKoXX PO3POOKH Ta
BIIPOBA/KEHHSI B MPAKTUYHY JISIBHICTh YIPABIIHCHKUX PIIIEHB MO 3aM00IraHHIO
Ta TOJI0JIAHHIO HAJ3BUYATHUX CUTYaIliif NPUPOJTHOTO 1 TEXHOTEHHOTO XapakTepy,
06rpyHTyBaHH${ Ta (OpMyBaHHSA [EP)KABHOI TOJITUKH 3aXUCTy HACEJICHHS 1
TEPUTOPI.

3aBiaHHsA BUBYCHHS JUCIMIUIIHU €. BUBYCHHS OCHOB 13 MUTaHb OE3MEKU B
HaJ3BUYAHUX CHUTYyalisiX, PpO3KPUTTS TMPOLECIB YOPABIIHHA B YyMOBax
HaJ3BUYaHHUX CHUTYAIlIH.

B pe3ynbTaTi BUBUCHHS TUCHUIUIIHU CTY/IEHTH TOBUHHI:

3HATH:

— HOpMaTHBHY 0a3y 3 MUTaHb HUBLILHOTO 3aXUCTY;

— aJaropuT™ Kiacudikaili HaJ3BUYAMHMX CUTyallll Ta METOIU OIlIHKH
OOCTaHOBKM TMpU HAA3BHYAWHUX CHUTYallsIX TEXHOT€HHOTO, MPHPOJHOIO,
COLIIAJIBHOTO Ta BOEHHOT'O XapakTepy;

— MOPSIIOK OpraHi3auii UBIJIBHOTO 3aXUCTYy B A€p>KaBl Ta Ha MIANPUEMCTBAX
AIIK;

— OCHOBHI 3aX0/I1 3aXUCTY Ta MOPSIIOK iX €()eKTUBHOTO BUKOHAHHS.

BMITH:

— MPOBOJIUTH 1IeHTU(DIKAIIIO, TOCTIKYBaTH YMOBY BUHUKHEHHS 1 PO3BUTKY
HC Ta 3abe3nedyeHHs CKOOPAMHOBAHMX [iM IIOJAO IX TIOTMEPEHKCHHS Ha
nignpueMmctBax AIIK BiamoBigHO 10 cBOIX mpodeciiiHuX 000B’SI3KiB;

— 3a0e3nevyBaTy SKICHE HaBUaHHS MpalliBHUKIB Ha mianpueMctB AIIK 3
nutanbk 13, HamaHHSA OMOMOTH Ta KOHCYJBTAIlld TparliBHUKaM oOpraHi3alii
(miapo3ainy) 3 NpakTUYHUX NUTaHb 3axucty y HC;

— OLIIHIOBATH CTaH FOTOBHOCTI MIAPO3AUTY HIANPUEMCTB JI0 pOOOTH B yMOBax
3arpo3u i BunnkHeHHS HC 32 BCTAaHOBJICHUMH KPUTEPISIMH Ta MIOKa3HUKAMH.

BpaxoByroun Toil (akT, 110 B 3araibHOMY 00'€Mi1 TOJMH, SIKI BUIUICHI IS
BUBUCHHS 1i€i HaBYaNbHOI IWCIMIUIIHK, 3HAaYHA 4YacTHHA TependaueHa Jist
CaMOCTIHOT poOOTH CTYIEHTIB, HEOOX1/IHA HAsBHICTh Cy4aCHOI Ta BUCOKOSKICHOT
HABYAJIBHOI JIITEpATypH, y TOMY YHCII 1 BIAMOBIIHMX METOAMYHUX BKA31BOK JJIS
NPAKTUYHUX 3aHATH 3 TUCHUIUTIHY «be3neka B Ha3BUUaiHUX CUTYaLIsIX».



OCHOBHA META CAMOCTIMHOI POBOTH 3JIOBYBAYA BHIIIO1
OCBITH

CamocriiiHa poOoTa 3100yBadiB BHUIOI OCBITH € (OPMOIO OpraHizalii
OCBITHBOTO TPOILIECY, Yepe3 SKY 3a0e3MeUy€EThCS OBOJIOMIHHS HUMH HAaBYAIBHUM
MaTepiajioM y 4ac, BUTbHUN Bifi 000B’S3KOBHUX HABUAJIbHUX 3aHITh. HasBHICTH
naHoi  ¢opMm oprasizaiii OCBITHBOTO TPOIECY B 3aKJagax BHIIOI OCBITH
nependadeHa 3akonoM Ykpaiau «IIpo Bumry ocBiTy» (CT. 50).

3micT camocTiiiHOI poOOoTH 3100yBada BHUIOI OCBITH 32 HABYAIBHOIO
muciumiinolo  «be3neka B HaA3BUYAHUX  CHUTyallisIX» BHU3HAYAEThCA 11
OporpaMoro, LHMMH METOJUYHHMMH BKa3lBKAMH JO CaMOCTIHOI poboTu
3aBlaHHSMU Ta  BKa3iBKaMU  BIANOBIJAIBHOIO  HAayKOBO-TIEJAroriuHOro
mparliBHUKA.

Mertoro camocTiiiHOT poOOTH €:

— 3aCBOEHHS TEOPETUYHUX 3HAHB;

— (opmyBaHHS NpPaKTUYHUX YMIHb 1 HABUYOK TMPU BUKOHAHHI
pa3paxyHKOBHUX 3aB/IaHb;

— (¢opMyBaHHS 3araJIbHO-HABYAJILHUX YMIHb 1 HABHUOK;

— (opmyBaHHs MOTHBAlli /10 CaMOOCBITH MpPOTAroM MpodeciiiHoi
TISIIBHOCTI,

— PO3BUTOK MI3HABAJIBHUX IHTEPECIB 1 3110HOCTEN;

OTPUMaHHS HaBUYOK POOOTH 3 BEJIIMKMMHU MacuBamH 1H(OpMalli Ha pi3HUX
THIIaX HOCIIB;

— PO3BUTOK KPUTHYHOTO MHCJICHHS 1 3/1I0HOCTEH MepeBIpATH OTPUMaHy
1H(DOopMaIIito B pi3HUX JKEpEiax;

— MABUIIEHHS €(EeKTUBHOCTI HABUYAJBLHOTO TIPOILECY 3a JIOMOMOTOIO
oprasizaiiii mo3aayJuTOPHOTO HaBYaHHS BIJAMOBIAHO O OCOOMCTHX 3a10HOCTEH
KOXXHOTO 3/100yBaya BUIIO1 OCBITH.

CamocrTiiina pobOoTa 3a0€3MeUyeThCSI CHUCTEMOIO HAaBYAIbHO-METOAUYHUX
3ac00iB, Iepe0aueHUX /11 BUBUCHHS HaBYAJIBHOI AUCIUILTIHH, & CaMe:

— EJEeKTPOHHI MaTepiaii SKI PO3MIIIEHI B CHCTEMI €JEKTPOHHOIO
3a0e3IeUCHHS HaBYaHHS,

— MIAPYYHUKH, HABYAIbHI Ta METOJMYHI MOCIOHWKHM, KOHCIIEKTU JICKIIIH,
MPaKTUKYMH TOIIIO;

— HaykoBa Ta ¢axoBa MoHorpadiyHa 1 TepioguyHa JITEparypa
pEKOMEHIOBaHA BIMOBIJATPHIM HAYKOBE-TIEIarOTTYHUM TPAI[iBHUKOM.

OcHoBHUMU (hopMaMu CaMOCTIITHOT poOOTH €:
— JIOOTIPAITIOBAHHS MaTepialiB JCKIIil;



— poboTa 3 miapyYHUKaMHU Ta MOCIOHUKAMH,
— poboTa B iHQOpMaLIHUX MepexKax;

— OTPAITIOBAHHS JOJATKOBOI JTepaTypH;

— poboTa 3 IepioJUIHUMHU BUJAHHIMU;

— MATOTOBKA 1 Ipe3eHTarlis pedeparis;

— MIJATOTOBKA JI0 KOHCYJIbTAIIlli 3 BUKJIaJaueM;
— MIJATOTOBKA JI0 3aJIiKYy.

CamocriiiHa po6oTa 3100yBava BUIOT OCBITH HAJl 3aCBOEHHSM HABYAIBHOTO
MaTepialy 3 HaBYaNbHOI JUCHMIUIIHM MOXE BHUKOHYBaTHCS Yy OibmioTeri
VYHiBepcuTeTy, HaBUAIBHUX KaOiHEeTax, KOMIT FOTEPHUX Kjacax (Jlaboparopisx), a
TaKOXX B JOMAIIIHIX YMOBax. Y HEOOXIIHMX BHIIaJIKax 1 poOOTa MPOBOJAUTHCS
BIIMOBIAHO 70 3a3Jajleriib CKiIaJeHoro rpadika, MO0 TapaHTyeE MOXIJIHMBICTD
1HIMBIAyaJIbHOTO JIOCTYNy 3400yBayda BHUIIOi OCBITH JI0 MOTPIOHMX JUIAKTHYHHUX
3aco0iB. ['padix moBomuThCA 10 Bigoma 3700yBayiB BHINOI OCBITH Ha MOYATKY
MOTOYHOTO CEMECTPY.



TEMA 1

OLIITHKA OECTAHOBKM V PA3I ABAPIi HA I'[JIPOTEXHIYHI
CNOPY I

1.1. InauBigyaabHi 3aBIaHHSA

Mema 3a80anus - 060100imu NPAKMUYHUMU HABUYKAMU PO3PAXYHKY OYIHKU
obcmanosku y pasi agapii Ha 2i0pomexHiuHiti cnopyoi

Heo0xigH0 nmpoBecTH OIiHKY 00CTaHOBKHU y pasi aBapii Ha TiApOTEXHIYHIN
CIOpY/ii, a caMe pyWHYBaHHI 1aMOH..

3a 10moMOror0 po3paxyHKIB BU3HAYUTH HACTYIIHI TApaMeTpH:
— MaKCUMaJIbHY BUCOTY XBUJI1 IPOPUBY /1, M;
— MaKCUMAJIbHY IMIBUAKICTh TOTOKY XBWJIl IPOPUBY V, m/c;

— CEpEIIHIO MBUJKICTB IOTOKY BOAM Ha 3aTOILIIOBAaHOMY 00’ €KTi Vep, M/cC;
— BUCOTY 3aTOIUICHHS 00’ €KTY Nsgm, M;

—4ac npuxoxy (poHTy XBHII IPOPUBY Ly, 200;
—Yac mpuxoay rpedeHs XxBuii npopusy top, 200;
— TPUBAJIICTD 3aTOIJIEHHS 00 €KTY 7, 200.
3arajibHi
karactpopiuHoro 3artomueHHs Ny, (won.), Ta
0e310BOpOTH1 Ny 61 (w0.1.) Ta caniTapH1 Nyyp can (401.) BTpATH.

Tabmuusg 1.1 — BapianTu 3aBnasb

BTpaTH cepell HaCeJCHHH,

AK€ ONWHUJIOCA y 30HaX
poO3MOALT LMX BTpAaT Ha

yac

Bapianm| L, m |ho, m{h,,, m|Ho, m| 1, v | H, s |H,, M| By, 1| B, M Snep, M Nsam, uon do6u
1,11,21| 5000 | 5 2 50 |154| 170 | 165 | 140 | 154 | 162 | 5000 | meun
2,12,221 5000 | 25| 1,2 | 50 [140| 170 | 165 | 145 | 70 | 163 | 5100 | menb
3,13,23| 5000 | 2,5]| 0,7 | 25 |120| 170 | 165 | 100 | 30 | 164 | 5200 | meusn
41424110000 2 {06 | 20 |154| 170|169 | 45 | 154 | 165 | 5300 | meHb
5,15,25[10000| 1 1 20 |140| 170 | 169 | 100 | 70 | 166 | 5400 | mewb
6,16,2610000| 5 | 1,3 | 50 |120| 180 | 170 | 100 | 30 | 167 | 5500 | meusn
7,17,27(10000(2,51 0,4 | 25 |154| 180 | 170 | 100 | 154 | 168 | 5600 | meusn
8,18,28 (20000 2 | 0,7 | 20 |140|180 | 178 | 100 | 70 | 169 | 5700 | meusn
9,19,29(20000| 5 1 50 (120|180 | 160 | 100 | 30 | 170 | 5800 | meHb
10,20,30,20000(2,5| 0,3 | 25 |154| 180 | 160 | 100 | 154 | 180 | 5900 | mens




1.2 Ilpuxjaa BUKOHAHHSA 3aBIaHS

JIns 3miicHEeHHS OLIIHKM OOCTAHOBKM IMpU PYyHHYBaHHI JaMOM HEOOXiTHO
copMyBaTH TaOJIHMIIIO MOYATKOBHUX JaHHUX 00€KTY (Tabmuis 1.2)

Taomurg 1.2 — Buxigai gadi

. o 3HavYeHHs
Haspa mapameTpa, Ooro mo3HadeHHs Ta pO3MIipHICTb
napaMmerpa

BianenHs JaHOTO CTBOPY MPOMHMCIOBOTO 00’ €KTy L, M 8000
CepenHs TIIMOMHA PIYKU B HIDKHbOMY 0°ei mamOwu ho, m 8
Bucota po3ranryBanHs 00’ €KTy MO BIJHOIICHHIO /IO PIBHS PIYKH B 9
naHoMy ctBopi h,, m
Bucora piBHs Bojiu y BepxHboMy 0°edi gambu Ho, m 80
Jlosxxuna mamou |, m 154
AOcoII0THA BUCOTA MOBEPXHI IHA PIYKU B HUKHbOMY O’ed1 H,, m 227
AOcCoII0THa BUCOTA MOBEPXHI IHA PIYKK B CTBOP1 IPOMHUCIIOBOTO 219
o0’exty H,, m
[IuprHa piyky y CTBOPI MPOMHUCIOBOTO 00’ €KTa Dy, M 140
Benvnuuna npopany nam6wu rijipoBysna B, .u 154
[10111a 3MOYYBaHOTO TEPUMETPY Scp, M2 162
KinpkicTb mrofieil y 30Hax katacTpodidHoro 3atomieHHs N, vorn 5000
Yac nobu JIEHD

Po3zpaxynok
1. Buznauaemo BiJHOCHE 3HAUYECHHS MPOPaHY JaMOU:
Beion = B/l = 154/154 = 1.

2. BuzHauaemMo 3Ha4€HHS T1IPaBIIYHOTO YXWUJIy BOJHOI MOBEPXHI HA JaHIN
JUJISHIT PIYKH:

i = (H, — H,)IL = (227 — 219)/8000 =0,001.

3. BuzHayaemo JOMOMIXKHMIA MMapaMeTp 3HaYEHHS T1APaBIIYHOTO YXUITY
BOJIHO1 MTOBEPXH1 Ha JaH1{ IIISHIN piuku O:

® =1i-L/Hy= 0,001 -8000 /80 = 0,1.
4. 3a Tabnuuero 1.3 Bu3Ha4YaeMO po3MipHI KOePIIIEHTH:
A1 =300, B; =60,
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A, =62, B, =29,

5. Buznagaemo BUCOTY XBHJII IIPOPUBY B CTBOPI 00’ €KTA:

po— 300 53,
JBi+L  60+8000

6. BuzHauaemo MakcuManbHy MIBUAKICTH XBUIIl IPOPUBY B CTBOP1 00’ €KTA!

V= Ao = 62 =0,7 m/ c.
JBo +L  N29+8000

7. BuzHauaemo BUCOTY 3aTOIUICHHS 00’ €KTa!
Noem=h—h,, =3,3-2=1,3 m

8. Bu3nauaemo ycepenHEHY BUCOTY 3aTOILICHHS
Nep = Spep I = 162/140 = 1,2 m.

9. BusHauaemo cepeqHIO MIBHAKICTh MOTOKY BOAM Ha 3aTOILUIIOBAHOMY
00’€KTI:

ch = h3am/th = 1,3/1,2 = ],1 M/C.

10. 3a Tabmumnero 1.4 BU3HAYAEMO IUIIXOM 1HTEPHOJIAIIT Yac MPUXOIY J0
CTBOpY 00’€kTa (HPOHTY XBUII1 IPOPUBY:

typ =0,1 200.

11. 3a Tabnuiero 1.5 BU3HAUYa€EMO NUISIXOM 1HTEPHOJISIT Yac OPUXOIY 10
CTBOpPY 00’€KTa rpeOeHs XBUJIl TPOPUBY:

t,, = 0,2+ (0,4-0,2)/(10-5) +(8-5) = 0,32 2o00.
12. BuzHagaeMo qOMOMiKHU# mapametp K:
k = Ho/ho =80/8 = 10.

13. 3a tabmunero 1.4 Bu3HaYaeMO JOTIOMKHUN KOe]iIlieHT

11



5 =14.

14. BusHauaeMo TpUBATICTh 3aTOIJICHHS TEPUTOPIi B paiioH1 00’ €KTY micis
IPUXOJTy XBUJIl IPOPUBY B JaHUI CTBOP:

h 2
r=ﬂ-(t2p—qup)-(J—TM):14-(0,32—0,1)-(1—§)=1,2200.

15. BusHadaeMo 3arajbpHI BTpaTH CEpea HACEJICHHS Ta PO3MOAUT iX Ha
0€3MOBOPOTHI Ta CaHITAPHI.
15.1. 3aranbHi BTpaTH:

Ny =0,2+ N,y =0,2- 5000 = 1000 won.

15.2 Be3noBOpOTHI BTpaTH CEpel 3arajbHUX BTPAT:

N, emp 6n

=0,15- N, =0,15-1000 =150 uox.

15.3 CanitapHi BTpaTu cepej] 3arajibHiX BTparT:

N =0,85-Ng,,, =0,85-1000 =850 uon.

68mp cau
1.3 JloBiakoBi TadJmui, HeOOXiAHI AJIA IPOBEICHHS PO3PAXYHKIB

Tabmuns 1.3 — KoediieHTn po3paxyHKy mapaMmeTpiB XBHIII TPOPHUBY

3HaueHHS PO3paxyHKOBHUX KOE(DIIIIEHTIB IpH

T1ApaBIIYHOMY YXHJII BOJHOI ITOBEPXHI1

i =0,0001 i =0,0005 i =0,001
Al Bl A2 Bz Al Bl A2 Bg Al Bl Ag Bg
20 [100( 90| 9 | 7 |70 |50 |13 ]| 10|40 |18 |16 |21
1 40 (280(150| 20| 9 |180|76 | 24 | 12(110| 30 |32 |24
80 [720(286| 39 | 12 |{480|140| 52 | 16 | 300 | 60 |62 |29
20 1128|204| 11 | 11 | 92 |104| 13 | 23| 56 | 51 | 18 | 38
0,5 40 (340(332| 19 | 14 |224|167| 23 | 25 (124|189 |32 |44
80 844|588 | 34 | 17 |544 293 | 43 | 31 |320| 166 |61 | 52
20 [140(192| 8 | 21 | 60 [200| 4 | 33| 40 | 38 | 15 |43
0,25 40 1220|388 | 13 | 21 |192|276| 19 | 36 |108| 74 | 30 | 50
80 [880|780| 23 | 21 |560|320 | 41 | 41 |316|146|61 |65

B@idH HO; M
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Tabmuus 1.4 — Yac npuxony B roguHax rpedens (t,,) 1 pponry (tz,) xBumi
NIPOPHBY B 3aJJaHUI CTBOP

L m Ho=20M H0:4OM H0=80M

i =0,001] i=0,0001| i=0,001] i=0,0001| i=0,001| i=0,0001
Lyp | Top | Loy Lp | tgp | Lop | gy Lp | tgp | Lop | Lgp Lop
500002 ]18(02 |12 |01 |20]0,1 12101 |02]01 |11
10000/ 06 |40/06 |24 |03 |30]03 | 20|01 |04|02 |17
20000{ 16 | 70|20 |50 |10 60|10 | 40|04 10|05 |30
40000| 50 | 14 |40 |10 |30 | 10|20 | 70|10 20|12 |50
80000] 13 |30 | 11 |21 |80 |21 |60 14 130 14030 |90

Tabmuusa 1.5 — KoedimieHT po3paxyHKy 4dacy IpH 3aTOIUIEHHI TEPUTOPIi
XBUJICIO TIPOPUBY

3HaveHHs [ TpU BUCOTI aMOU B OJISIX BiJl
@) CepeIHbOI INIMOWHU PIYKU B HUKHBOMY 0'edi
k=10 k=20
0,05 15,5 18,0
0,1 14,0 16,0
0,2 12,5 14,0
0,4 11,0 12,0
0,8 9,5 10,8
1,6 8,3 9,9
3,0 9,9 9,6
5,0 7,6 9,3
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TEMA 2

ITPOIHO3HA OIIIHKA 3ABPY/JTHEHHA BIIKPUTUX BOJHUX
JAKEPEJT ABAPIMHO XIMIMHO HEBE3ITIEYHUMHW PEYHOBUHAMMU B
HAIBBUYAUHUX CUTYANIAX

2.1. InaguBinyajibHi 3aBIaHHA

Mema — 060100imu npakmuyHUMU HABUYKAMU PO3PAXYHKY 3A0pYOHEHHS
BIOKpUMUX B0OHUX Odcepesl a8apiuHO XIMIUHO HeOe3neUHUMU pedOBUHAMU 8
HAO38UYATIHUX CUMYAYIsX.

Heo0x11HO npoBecTH po3paxyHOK MPOTHO3HUX OLIIHOK 3a0py/IHEHHS PIUKU
y pa3i aBapiitHoro ckuganHs B Hux HXP , a came:

a) MATOTOBKY BUXIAHUX JaHUX;

0) BU3HAYEHHS! OCHOBHHMX XapaKTEPHUCTHUK 3a0pYJHEHHS:

- yacy MIAXOAY 30HM 3a0pyAHEHHS 3 MaKCUMaJbHOIO KOHIeHTpaliero HXP
710 3aJIaHOTO CTBODY;

- MaKCUMaJbHOTO 3HaueHHs KoHueHTpaiii HXP y 30H1 3a0pyiHeHHS piuky;

- TPUBAJOCTI  NPOXO/JKEHHS  BHUCOKUX (E€KCTpEMaJbHO  BHUCOKHUX)
koHueHTpait HXP y 3aganomy cTBOpi piuku.

VY wicui 3 koopauHaTaMU Xexuo, Yexuwo BiAOYBcs BwimB g0 piuku AXHP
o6’emom W 3 konmentpamiero Ca 1 TpuBaB mpoTsirom dacy to. HeoOximnHa s
MIPOBENICHHSI pO3paxyHKiB iH(Mopmallis momana y Tabmumi 2.1. CkopodeHHs
HaBEJICHI B TaOJMIIl MalOTh HACTYIHE TYJIMa4eHHS:

HCY — piuku B Ha/I3BUYAITHO CIIPUSATIMBUX YMOBaX;
CVYT - piuku B CIpUSATIMBUX YMOBax Teuii,

BCY — piuku y BIATHOCHO COPHUSITIMBUX YMOBAX;
BYP —piuku 3 BIIHOCHO YUCTUMH PYCIIAMH.

3umal — nieprri 10 gHIB TICHS TBOJOCTABY;

3uma2 —10-i1-20-if neHp micis JIbOJ0CTaBY;
3uma3 — 20-ii-60-ii 1eHp TS JIbOJOCTAaBY;
3uma4 — 60-i1-80-i1 neHs micis IL0A0CTaBRY;
BecHa —80-i1-110-i1 neHp micis JIbOI0CTaBY.

Tabmuug 2.1 - BuxijgHi AaHi A5 TpOBEICHHS pO3paxyHKiB
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Bap Hasea Xexuo Y ckuo Xeme Y eme H, W, to, L, Ca, Te, Ilopa| X-xa

AXHP M\ 23 1200| kom Imz/nPC | POKY (Pyena
1 |beH3un 5040800/12640005043666/1260800 1,3 | 32 |1,1| 4,8 | 700 {20| mito | HCY
2 |beH3uH 5040800(126400050440001260333 1,3| 92 |0,8| 5,7 | 700 | 2 |3umal| HCY
3 |beH3uH 5040800[{12640005044466(1259733/1,3| 69 (0,7| 6,5 | 700 | 2 [3uma2| CYT
4 |bensun 5049600/1266000505080012612001,3| 77 |1,4| 6 | 700 | 2 |3uma3| CYT
5 |beH3un 5049600[126600050506601260000 1,3| 83 {1,5( 7,4 | 700 | 2 [3uma4| BCY
6 |beH3uH 5049600/126600050508001258000 1,3 | 92 |1,2{ 9,8 | 700 | 5 |Becna| BUP
7 |Denon 5040800[12640005043666(1260800 1,3| 20 {1,1| 4,8 |1030|20| mito | HCY
8 |Denon 5040800{1264000(50440001260333/1,3| 9 (0,7|5,7 |1030| 2 [3umal| HCY
9 |®enon 5040800(12640005044466/1259733 1,3 | 11 |0,8| 6,5 |1030| 2 |3uma2| CYT
10 |®eHon 5049600(1266000(50508001261200 1,3| 25 {0,9| 6 |1030| 2 [3uma3| CYT
11 |[denon 5049600/12660005050660126000011,3( 29 | 1 | 7,4 |1030| 2 [3mma4| BCY
12 |®enon 5049600/126600050508001258000 1,3 | 30 (0,6 | 9,8 |1030| 5 |Becna| BUP
13 [lonn cBuHIIO5040800(12640005043666/1260800 1,3 | 40 |1,1| 4,8 | 400 {20| mito | HCY
14 [loan cBuHIr05040800(126400050440001260333 1,3 | 56 |1,2| 5,7 | 400 | 2 |3umal| HCY
15 |lonu cBuHIr0b0408001126400050444661259733|1,3(200(1,3| 6,5 | 400 | 2 |3uma2| CYT
16 [lorn cBuHIIOH049600[12660005050800112612001,3| 50 [1,4| 6 |400 | 2 |3uma3| CYT
17 |lonn cBuHIr0p049600112660005050660(1260000( 1,3 | 60 |1,5| 7,4 | 400 | 2 [3uma4| BCY
18 [lorn cBuHIIOH049600(1266000505080012580001,3| 70 |1,6] 9,8 | 400 | 5 |Becna| BUP
19 Xnop6en301504080012640005043666/1260800/1,3| 8 |1,5| 4,8 |1110(20| nmito | HCY
20 [Xmop6en30m5040800(1264000(50440001260333/1,3(105(0,8 | 5,7 |1110| 2 [3umal| HCY
21 Xnop6en30m5040800(12640005044466(1259733/1,3| 32 [1,1| 6,5 |1110| 2 [3uma2| CYT
22 Xnop6en3015049600/126600050508001261200/1,3| 44 |1,2| 6 |1110| 2 |3uma3| CVT
23 [Xnop6en3015049600(126600050506601260000/1,3| 28 |1,3| 7,4 [1110| 2 [3uma4| BCY
24 Xnop6en30m5049600/126600050508001258000(1,3| 39 (0,9] 9,8 [1110| 5 |Becna| BUP
25 Tuxnopetanp040800/12640005043666/1260800/1,3| 7 |1,2| 4,8 |1250(20| nito | HCY
26 Muxmopetan>040800/126400050440001260333/1,3| 41 |0,8| 5,7 (1250 2 |3umal| HCY
27 Nuxmopetanb040800126400050444661259733/1,3| 22 |1,1| 6,5 |1250| 2 [3uma2| CVT
28 uxnopetanp049600/126600050508001261200/1,3| 26 |1,2| 6 |1250| 2 |3uma3| CVT
29 Muxmopetanb049600/1266000505066012600001,3| 18 |1,3| 7,4 |1250| 2 |3uma4| BCY
30 Muxmoperanp049600/126600050508001258000/1,3| 15 [1,2| 9,8 [1250| 5 |Becna| BUP

2.2 TlpukJjax BUKOHAHHSI 3aBaHs

JIist 3a1ficHeHHST OIIHKM OOCTAaHOBKM TNPU PYWHYBaHHI 1aMOu HEOOXiTHO
MIJrOTYBaTH BUXITHI AaHHI, c)OpMyBaTH TaOIMIN0 IOYATKOBHX JaHHUX Ta
BU3HAYUTH OCHOBHI XapaKTEPUCTUKHU 3a0pyTHEHHS

2.2.1 ITiaroroBKa BUXiTHUX JaHUX.

3anucyemo uxioni oaui, 3a0ani y maoauyi 2.1, a came:
1. Koopaunaru micus ckuganus HXP X, = 5049600, Y ..o =1266000.
2. Koopaunatu cTBOpY Bos103a00py Xeme = 5050800, Y.me = 1258000.
3. Hazy HXP — 6ensun.
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O6’em aBapiiinoro ckunanas W = 92 u®,

Yac aBapiifHoro ckujanus t, = 1,2 200.

KonnenTpariro HXP B aBapiitHomy ckunanni C, =700 me/n.
Temneparypy Bomu T,=5 °C.

ITopy poky — secna.

. XapaKTepUCTUKY pycna — pmku 3 BIOHOCHO YUCMUMU PYCAAMU.
10 CepenHio rmuOuny IUISTHKY piuku H = 1,3 m.

©CoNoGaRA

Hanocumo nonepeonio ingpopmayiro npo ckudanna na kapmy (puc. 2.1), a
came:

- MO3HAYAEMO Yy BIAMOBIMHOCTI 3 3aIaHUMH KOOpPIAWHATAMHU MICIIe CKHIaHHS
HXP Tta miciie cTBopy B0/103a00py (3KMPHUMHU TOYKAMHU YEPBOHOTO KOJIBOPY);

- HAHOCMMO YMOBHMI 3HAK MICISl CKUJAHHS (YOPHUM KOJIHOPOM, CTOpPOHA
KBaJIpaTy yMOBHOTO 3HaKy — 1,5 cM) Ta poOumo O1JIs1 HHOTO YOPHUM KOJIHOPOM
MOSICHIOBAIBHUM Hamuc y BUDIIAAL ApoOi (B umcenbHuky — Ha3Ba HXP, B
3HaMEHHHKY - 00’eM aBapiiiHoro ckuganas W Ta yac aBapiiiHOTO CKUIaHHS to);
HAHOCMMO YMOBHHMM 3HaK CTBOpPY BOJ103a00py (YOpPHUM KOJIHOPOM, CTOpPOHA
KBaJlpaTy yMOBHOTO 3HaKy — 1,5 cM, CTOpoHa piBHOOIYHOTO TPUKYTHHUKA
YMOBHOTO 3HaKy — 1,5 ¢cM) Ta 3anmumiaeMo Oils HbOTO BUIBHMM Miclie JJIst
MOSICHIOBJTBHOT'O HAITHCY;

- BIZICTaHb IO PIYIll MK TO3HAYECHUMH TOYKAMH >KHPHO HABOJAWMO CHHIM
KOJILOPOM.

0 B

s A\ e TN k\,m.\

. ‘— \ ‘ - . y X /7 / ,) v*—'/}(( f___
- x ’\/ ‘ - — \

N. X N ) ¢ A ) - ey " \5\ \ .‘\ | 8
s = A\ : O

45 kM JE

100

150
ypa
|
!

—
-

-.sus .
RO 62 64
Puc. 2.1 - Hanecenns nonepenuboi iHdopmartii mpo 3a0pyTHEHHS Ha KapTy

50 43

Jlooamxoeo susnavaemo:.
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11. Jlomxuny auistHku L = 9,8 xm.
12.Cepennto mpuny AUISIHKY B = 18 m.
13. Cepennto MBUAKICTH TeUil pIUKK Ha 3adaHid aunsHl v =0,2 m/c.
14.KoediieHT mopcTkocTi s Biakpuroro pyciaa n,= 0,04 (mabruys 2.2);
KoeilieHT mopcTKOCTi HIKHBOT moBepxHi b0y N, = 0,025 (mabauys 2.3);
15. KoedimieHT mOB3IOBXHBOI  Aucrepcii  (mpuBeaeHUi)  (LMUIAXOM
THTEePITOJIALIT):

D,= 17,17+(18,37-17,17)/(2-1) +(1,3-1)=17,53 m (mabauys 2.5).
16.Koedimient camoountienass AXHP K = 0,06 1/006a (mabauys 2.6).
17. TAK, HXP I'JIK, = 0,1 me/n (mabnuys 2.7).

18. Koedimienrt, skuii BpaxoBye BumapoByBanHa AXHP y mnouatkoBwmii
nepio 3MiIyBaHHs 3 Boj1or0 Y=1.

2.2.2 BusHayeHHS OCHOBHMX XapPaKTEePUCTHUK 3a0py/IHEHHS

1. Po3paxoByemo yac J00iraHHs PIYKOBOi BOJM BiJl MICIIS aBapii JI0 337aHOTO
CTBOPY:

to = 9,8 km/(3,6-0,2 m/c) =13,6 200.

2. Po3paxoByemoO dYac miAXOAY 30HU 3a0pyJAHEHHS 3 MaKCHUMaJbHOIO
koHueHTpauiero HXP 1o 3aganoro cTBopy piuku:

tnax = 13,6 200 +1,2 200/2 =14,2 200.

3. Buznauaemo Butpaty HXP, 1o norpamsisie 10 piuku:

q = 92 m>-1/3600-1,2 200 =0,031 m°/c.

4. BuzHauaeMo BUTpaTy BOAM Y pidill BuIle Micils ckuganus HXP:
O=02mc18m-1,3m=468nm.

5. Busnauaemo koediuieHT, sikuii BpaxoBye 3MmimyBanHs HXP y wmaci
BOJIHOTO TIOTOKY (Tadaums 2.8): j =0,8.

6. BuznauaeMo koedillieHT, SK1ii BpaxoBye nomnepedny aucnepcito HXP B pivii:
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J = 0,031 m%c /(0,8°4,68 m%/c + 0,031 m*/c)=0,0081.

7. BuzHauaemo koeilieHT MOB3I0BXKHBOI qucnepcii (hakTHIHU):
D =17,53m 0,2 m/c=3,51 m?/c.

8. Buznauaemo napametp Z:

Z = 3,51 M*/c(14,2 200 /6)-0,2 m/c -1,2 200=1,99.

9. Buznauaemo koe(iIli€HT, KWl BpaxoBye MOB3MOBXKHIO aucnepcito HXP B
piyii:

S =1, ockinoku £<3.
10. BuzHauaemo koedillieHT, sKuii BpaxoBye HeKoHcepBaTuBHICTh HXP:
e = exp(-(0,06 1/006a 13,6 200 /24) ) = 0,97.

11. BuzHayaemo opieHTOBHY MakcuMalibHy koHIeHTpaliro HXP B 3amanomy
CTBOP1 PIYKHU:

Cinax = 700 me/n- 0,0081-1-0,97 = 5,5 me/n.

12. BuzHayaemo 3Ha4YE€HHSI BUCOKHX 1 €KCTPEMaIbHO BUCOKUX KOHIICHTpAIiH
AXHP:

Cu=10-0,1 me/n = 1 me/n; Coe=100-0,1 me/n=10 me/n.

Ockinbk Cge <Cpn< Ceox (1,0 me/n <5,5 me/n < 10,0 me/n), To pgam y
po3paxyHKax BUKOPHCTOBYEMO Ci.).

13. BuzHayaeMo TpHUBANICTh MPOXOIKEHHSI BUCOKMX KOHUEeHTpauiiit HXP y
3aJ1aHOMY CTBOpI PIUKHU:

Tw=1,2 200 (1+1,99) - (1-1 me/n/5,5 me/n) = 2,9 200.

14. BuszHagaeMo MOMEHT TIPOXOJKEHHS (POHTY 30HU BHCOKOTO
3a0pyTHEHHSI CKPi3b 3aJIaHUI CTBOP:

tp = 14,2 200 - 2,9 200 /2 =12,7 200.
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15. BuznauaeMo MOMEHT MPOXO/KEHHSI XBOCTOBOI YaCTHHHU 30HU BHCOKOTO
3a0pyIHEHHSI CKPi3b 3a/IaHUI CTBOP:

t,= 14,2 200 +2,9 200 /2 =15,7 200.
Hanocumo ingpopmayiio npo xapaxmepucmuxu 3a6pyonenns na kapmy (puc.

2.2), a came: OUISI YMOBHOTO 3HAKy CTBOPY BOJ03a00py y Apo0i 3amucyeMo: B
YUCENBHUKY: Cyngy Ta Ty, y 3HAMEHHUKY: g Ta i, .

KM

H

Poi

50
B

Cypa 45 kM

A
o
s}

1 e
1258 RO 62 64 66

Puc. 2.2 - Hanecenns indopmariii mpo XapakTepUCTUKHU 3a0pyTHEHHS HA KapTy
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2.3 JloBiakoBi Ta0uIli, HEOOXiAHI 1J151 MPOBeAEeHHsI PO3PAXYHKIB

Tabmung 2.2 - KoediieHTH NIOPCTKOCTI ISl BIAKPUTUX PYCET BOJOTOKIB Ny

Xapakrep pycaa Nu
Piuku B HaA3BUYAWHO CIPUATIMBHUX YMOBAX 0,025
Piuku B cipusITIIMBIX yMOBaXx Tedii 0,030
Piyku y BiIHOCHO CIIPHSTIMBUX YyMOBax 0,035
Pidku 3 BITHOCHO YUCTUMH PyCIIaMH 0,040
Tabmuus 2.3- KoedimieHTH MOPCTKOCTI Il HUXKHBOT MOBEPXHI JIHOAY Ny
Ilepion abogocTaBY N,
[lepmi 10 guiB micast IbOAOCTABY (MEpHIa-Ipyra AeKana rpyaHs) 0,150
10-i1 - 20-ii neHp micis JbOOCTaBY (OCTaHHS JeKa1a IPYAHS 1 TOYaTOK CIUHS) 0,100
20-i1 - 60-i1 meHs micys THOJOCTABY (CeperHa CIYHS U TIepIa JIeKaia JIFOTOTro) 0,050
60-i1 - 80-i1 meHb micist THOJOCTABY (KiHEIh JIFOTOTO - TOYATOK OCpE3Hs) 0,040
80-i1 - 110-ii nenp micns nb0A0CTaBy (Oepe3eHp) 0,025
Tabmui 2.4 - KoedirienTu nmoB3aoBxkHbOI quctepcii Dy, m
['mubuHa, D, nipu koedirieHT1 MOPCTKOCTI Ny
H, m
0,025 10,030 0,035 (0,040 0,050 0,067 (0,080 (0,100 0,133
<1,0 26 | 4,3 6,4 9,1 16,3 35,2 56,1 |100,8 213,4
2,0 3,6 |56 8,2 11,2 18,9 37,2 59,8 |101,0 | 215,2
3,0 46 | 7,0 10,0 13,6 22,5 42,0 63,0 (1050 | 220,6
4,0 55 | 84 12,0 16,2 26,8 50,9 74,3 |118,3 2259

Tabmus 2.5 - KoedirtienT oB310BxHBOI aucnepcii Dp, v (JU1s1 yMOB JTHOZOCTABY)

['mubuna | D, npu koediieHTI MOPCTKOCTI I HUKHBOT TOBEPXHI
H, m JIbOAY Ny
0,010| 0,015 | 0,025 | 0,030 | 0,040 | 0,050 | 0,100 | 0,150
Nu = 0,025
1,0 3,12 4,21 7,70 10,23 | 17,29 27,59 | 155,78 | 499,43
2,0 3,91 5,15 8,92 11,54 | 18,49 28,02 | 126,33 | 336,66
Nu =0,030
1,0 4,79 6,12 10,21 13,10 | 20,97 32,20 | 166,77 | 519,46
2,0 5,79 7,24 11,51 14,41 | 21,96 32,12 | 133,90 | 347,81
Ny, =0,035
1,0 7,00 8,59 13,34 | 16,62 | 25,38 37,65 | 179,26 | 542,04
2,0 8,19 9,85 14,65 17,84 | 26,02 36,86 | 142,39 | 360,27
N =0,040
1,0 9,84 11,71 17,17 | 20,88 | 30,61 43,99 | 193,29 | 567,13
2,0 11,14| 13,03 18,37 21,87 | 30,71 42,27 | 151,81 | 374,00
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Tabmumg 2.6 - OpieHTOBHI 3Ha4YeHHSI KOE(QILIEHTIB CAMOOYHUIIIEHHS BOJM
BoAoTOKIB Bix neskux HXP K, 1/006a

HXP

K tipu Temneparypi Boiu

>15°C 10-15°C <10°%C
Awmiak 2,7 1,8 0,9
bensun 2,4 0,15 0,06
Hadronpoaykru 0,3 0,2 0,02
denomm 0,6 0,4 0,2
dopMabaeria 3,0 2,1 0,6

Tabmuns 2.76 - I'pannuHo pgomyctumi KoHieHTparii geskux HXP y
BOJIOTOKAX Ta BOAOMMAaX rocrofapio-nutHoro BogokopuctyBanus I /[K, , me/n

HXP T'JTIK, HXP I'/IK,
bensuu 0,1 PtyTh (B HEOPT. CII.) 0,0005
beunson 0,5 CipKOBOJIEHD 1,0
[igpasuHrigpar 0,01 CauHelb (B HEOPT. C1I.) 0,03
Jluxjgoperau 0,02 Tonyon 0,5
KepocuH TexH. 0,01 denon 0,001
Meranoi 3,0 dopManpaeria 0,05
Hadra 0,3 Dypdypon 1,0
OrroBa KuCIOTa 1,0 Xiopben3oi 0,02

Tabauis 2.8 - OpieHTOBHI 3HaUYeHHs KoedillieHTa | 1715 BOJOTOKIB

Biagcrans Big micus
aBapiifHOrO CKUJAHHS 10
3aJIaHOTO CTBOPY, KM

J npu Butpari Bomu Q, M3/c

<10 10 - 100 >100
o 20 0,8 0,5 0,2
21 | 30 1,0 0,7 0,3

Tabmuus 2.9 - OpieHTOBHI 3Ha4eHHS KOe(DilieHTIB Y , Ki BpaXOBYIOTb
BurapoByBaHHs Aesikux HXP, ki KUIJIATh, B TOYaTKOBUH MEPioJ] iX 3MIIITyBaHHS

3 BOAOIO
3uauenns Y 1pu TeMIepaTypi BOAU
HXP 0°C 10°C 20°C
Awmiak 0,77 0,56 0,42
Merunamia 0,10 0,09 0,08
CipKOBO/ICHb 0,25 0,20 0,15
dopmaiberia 0,73 0,71 0,68
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BU3HAYEHHS HEOBXI/THUX 3ACOBIB

TEMA 3

IHAUBIAYAJIBHOT'O3AXUCTY, JEI'A3YIOUUX PEHOBUH TA

KIJIBKOCTI NPAIIIBHUKIB JIJI1 BAKOHAHHS ABAPIVHO-

PATYBAJIBHUX POBIT B YMOBAX 3APA’KEHHSA HX

3.1. InguBinyajibHi 3aBAaHHA

Mema

—  060J100imu

HABUYKAMU — PO3PAXYHKY

HeoOXiOHUX

3ac00i8

IHOUBIOYANBLHO20 3AXUCMY, 0e2a3VIOYUX Peyo8uUH ma KilbKoCmi NPayi6HUKI@ 0/

BUKOHAHHS ABAPIUIHO-psaAmMY8aibHux pooim (APP) 6 ymosax szapasicenns HXP

KepiBauky po0Oit HeoOxinHo opranizyBatu APP B ymoBax 3apaxenus HXP
B TPHOX 30Hax MicueBocTi — A, b, B.
JIst pOTO CJ117T BUKOHATH HACTYITHI 3aBJaHHS (BapiaHTH 3aBJaHb HaBEJICHI
B Ta0mu1 3.1), a came BU3SHAYUTH JJISI KOKHOT 30HU:

— 3ac00M 1HAMBIAYaJIbHOTO 3aXUCTY;

— JIera3ylouy peuoBUHY;

— BIJICOTOK 3HMKEHHSI IPOIyKTUBHOCTI Tparll K, %;

— YTOYHEHI IPAUEBUTPATH T ymoun, 1100.200;

— KUIBKICTB PATYBAJILHUKIB Npgm, HOJI.

Tabnung 3.1 — Bapiantu 3aBnasb

3oHa A 3oHa b 3oHa B
Bap HXP TA, tA, HXP TE, TE, HXP TB, TB,
71100.200 | 200 J1100.200 | 200 J1100.200 | 200
1 Cl, 110 6 SO, 87 5 HCN 221 4
2 NH; 120 3 Cl, 94 4 SO, 215 5
3 CS; 130 5 NH; 101 3 HCN 209 6
4 Cl, 140 4 HCN 108 6 NH; 203 3
5 NH; 150 6 CS; 115 5 SO, 197 4
6 CS; 160 3 SO, 122 4 HCN 191 5
7 Cl, 170 5 NH; 129 3 SO, 185 6
8 NH;3 180 4 SO, 136 6 HCN 179 3
9 CS; 190 6 HCN 143 5 NH; 173 4
10 Cl, 200 3 CS, 150 4 SO, 167 5
11 | NH; 210 5 SO, 157 3 HCN 161 6

22




12 | CS, 220 4 Cl, 164 6 SO, 155 3
13 | Clp 230 6 NHs 85 5 HCN 149 4
14 | NHs 240 3 | HCN 89 4 NH; 143 5
15 | CS; 250 &) Cl, 93 3 SO, 137 6
16 | Clp 260 4 SO, 97 6 HCN 131 3
17 | NHs 270 6 Cl, 101 5 SO, 125 4
18 | CS; 96 3 NHs 105 4 HCN 119 5
19 | Clp 100 5 | HCN 109 3 NHs 113 6
20 | NHs 104 4 CS; 113 6 SO, 156 3
21 | CS 108 6 NH; 117 5 HCN 153 4
22 | Cl, 112 3 | HCN 121 4 SO, 150 5
23 | NH3 116 5 CS; 125 3 HCN 147 6
24 | CS; 120 4 SO, 129 6 NH; 144 3
25 | Clp 124 6 NH; 133 5 SO, 141 4
26 | NHs 128 3 Cl, 137 4 HCN 138 5
27 | CS 132 5 | HCN 141 3 SO, 135 6
28 | Clp 136 4 CS; 145 6 HCN 132 3
29 | NHs 140 6 SO, 149 5 HCN 129 4
30 | CS, 144 3 Cl, 153 4 SO, 126 5

[Tpumitka:Cly— xmop ; NHs - amiak; CS; - cipkoByriiens ; SOz — CIpUUCTHIA
auriaput; HCN — cuHMiIbHA KUCIOTA.

3.2 IIpukjax BUKOHAHHSI 3aBIaHsI

JUisi BUKOHAHHS 3aBIaHHS HEOOXi1IHO C(HOPMYBATH TAOIMIIO MOYATKOBHX
JTaHHUX 00€eKTY (Tadmui 3.2).

Tabmuus 3.2 — Buxigai madi

. _— 3HaYeHHA
Ha3pa napamerpa, iioro no3HayeHHs Ta po3MipHicTh
napamerpa
Hasa HXP, sikoro 3apakeHa MiCIIeBICTb XJop
3ona A | IlpanieButparu Ha BukoHaHHSI APP Ty, 1700.200 110
TpuBanicTs 3MiHHU ty, 200 6
Hassa HXP, sikoro 3apakeHa MiCIIeBICTb Amiak
3ona b | IIpaneButpatu Ha BukoHaHHst APP Tg, 1100.200 100
TpuBanicts 3MiHu t5 200 5
Hassa HXP, sikoro 3apakeHa MiCIeBICTb CipkoByTJIelb
3ona B | Ilpanesutparu Ha Bukonansasi APP Tp, 1700.200 130
TpuBanicts 3MiHHU tz, 200 4
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Po3paxynok

1. Buznauaemo 11 30HU A’

1.1 HeoOx1au1 313 3a tabnunero 34.3:

1uBLIBHI TpoTHrasu L{I1-5,7, abo npomucaoBi npoTurasu 3 kopodbkamu B,
I', K]I, BK®, M, CO

1.2 Jlera3yrouy pe4oBHHY 3a TabmuIeio 3.4: raiieHe BarmHo.

1.3 BiacoToK 3HMXKEHHS MPOLYKTUBHOCTI pati Ksy ), % 3a Tabnuueto 3.5.

KgH(A) :30 %

1.4 YTouHeH1 npaneBUTpaTu:

Tymouncy= Tat Ta Ksuy/100 = 110+110 - 30 /100 =143 n100. 200
1.5 KuUIbKICTh pSTYBaJIbHUKIB:

Npsimy= Tymounyl ta= 143 /6 = 24 uon.

2. Buznayaemo a1 308U b:

2.1 HeoOxiani 313 3a tabnuiero 3.3:

JI1-2 3 ®IIK nporurazis LI1-5,7, abo mpomMuciaoBi npoTurasu 3 KopoOkamu
LI, K1, M, CO.

2.2 Jlera3yrouy peuoBHHY 3a Tabnurero 3.4: Boja.

2.3 BiaCOTOK 3HMEHHS MPOAYKTUBHOCTI npati Ksy ), % 3a Tabnuuero 3.5:

Ksums) =25 %.
2.4 YTo4HEHI paueBUTPaTH:
Tymoun) = T+ Ts* Ksny/100 = 100+100 - 25/100 =125 n100. 200
2.5 KiJIbKiCTh pSATYBAJIbHUKIB!
Npsms= Tymounl ts= 125 /5 =25 yon.

3. Bu3nagaemo q1st 3084 B!

3.1 HeoOximni 313 3a Tabnurero 3.3:

nuBUIbHI nipoTturasu LI1-5,7, abo mpommucioBi poTurasu 3 Kopodkamu B,
I, KII, BK®, M, CO.

3.2 Jlerazytouy peuoBUHY 3a Tabiuiiero 3.4: CipuucTuid HaTpiit abo Kaiu.

3.3 BiacoTok 3HM>KEHHA MPOAyKTUBHOCTI npami Ksy, ), % 3a Tabmunetro 3.6.

KgH(B) =20 %.
3.4 YTOuyHEeH1 npaleBUTpaTH:
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3.5 KinbKicTh pATYBaIbHUKIB!

Npgm(B)z Tymqu(B)/ tB = 156 /4 200 :39 YoJl.

3.3 loBiakoBi Ta01uIli, HeOOXiaHI 1)1l MPOBeIeHHSI PO3PAXYHKIB

Tabmuis 3.3 — Mapku npoTurasis

HXP Mapku npoturasis
Amiak 0, KT, M, CO, I1-2 3 ®IIK nporturazis LII1-5,7
CuHUIIbHA KUCIIOTA A, B, T, E, KJ]I, BK®, M, CO, LIII-5,7
CipkoByriieib B, T, KlI, BK®, M, CO, LIII-5,7
Xop B, T, KlI, BK®, M, CO, LII1-5,7
CipuucTtuil anriipua B, BK®, I1I1-5,7

Tabmuus 3.4 — Jlerazyroui pe4oBUHU

HXP Jlerasyrodi po3unHH
Amiak Bona
CunupHa KUCIIOTA Jlyru, amiauna Boja
CipkoByrJienb CipuucTuii HaTpiii abo Kamiit
Xiop ["amene BanHo

CipuucTuii anriapun

I"amrene BartHO, aMiayHa BOJa.

Tabmuis 3.5 — 3HMKEHHS MPOTYKTUBHOCTI mparli, % B 3aco0ax 3aXUCTy

3HI>KEHHS NPOAYKTUBHOCTI Mpalil, % B 3ac00ax 3aXUCTy

TpuBanictb

: [Tporturas i
3MIHU, TOJUHU [IpoTuras .
3aXMCHUHN KOCTIOM
1 5 10
2 10 20
3 15 30
4 20 40
5 25 45
6 30 50
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TEMA 4
METOIUKA PO3PAXYHKY HEOBXIJHOI KIJIBKOCTI

TPAHCIIOPTHUX TA IIIAB3ACOBIB JJI5S1 EBAKY ALIIT
HACEJIEHHA 3 30HU 3ATOIIJIEHHS

4.1. InguBixyaJibHi 3aBIaHHA

Mema: o060100imu  HaABUUKAMU  PO3PAXYHKY  HEOOXIOHOI  KilbKocmi
MPAHCROPMHUX MA N1AB3aco0i8 01 e8aKyayii HacelenHs 3 30HU 3aMONIeHH S

HeoOxigHo po3paxyBaTu HEOOXITHY KUIBKICTh TPAHCIOPTHUX  Ta
J1aB3ac001B IS €BaKyallii HaCeJICHHS 3 30HM 3aTOIJICHHS 3T1IHO.

Tabnuns 4.1 — BapianTtu 3aBaanb

BapianTn

1 2 3 4 5 6 7 8 9 10
ITapamerpn 11 12 13 | 14 15 16 17 | 18 19 20

21 22 23 | 24 25 26 27 | 28 29 30
Tunp®, 200 18 19 20 | 21 22 23 24 | 18 19 20
I3 No] TC-2 | AJ1-10-g |HJI-5-1|HJI-8-1| IITC-2 | JJI-10-8 |HJI-5-8 |HJI-8-8| IITC-2 | JAJI-10-1
I3 No2 JJ1-10 -1 | HJI-5-1 |HJI-8-x| IITC-2 | UI-10-8 | HJI-5-8 |HJI-8-8| [ITC-2 | JJI-10-x | HJI-5-1
Rz, m 500 | 300 | 350 | 400 | 280 | 500 | 350 | 350 | 400 280

Tus® xg. | 100 | 110 | 120 | 130 | 140 | 150 | 160 | 180 | 100 | 110
Trs% xg. | 120 | 130 | 140 | 150 | 160 | 180 | 100 | 110 | 100 | 110
Kis 11 | 115 | 12 [1,25| 11 | 115 | 12 [125 | 11 | 1,15

N3 "€, yon | 500 | 250 | 100 | 90 | 220 230 | 110 | 95 210 115
Nz "€ won | 250 100 | 90 | 220 | 230 110 | 95 | 210 | 260 115
Q| | E|l L Lo Lol El s w© %0
T3 Ml = | = | 5|&8 23| 22| 5|88 = | &
s, =, E |l 5<| 5<| 5<| E| 5< s, s,
~ A B | A (A (A R - A~ A~
2 [ A [ [ A | |
o < N o < O <c O < N < O
e S| B 2% E| ZS| EE| B| p| 2% i2
m A | R @ | 3 R A = 2 2
N7z "€, won | 180 190 | 200 | 210 | 220 180 | 190 | 200 210 220
N732 "%, won | 250 240 | 230 | 220 | 225 250 | 240 | 230 220 225
Tr31 P€%¢ 200 | 2 25 | 3 | 35 2 2,5 3 |35 3 3,5
Tr32 P9, 200 | 2.2 3 |35 2 2 35 | 25 | 25 3 22
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VY tabauni 4.1 npuifHATO HACTYMHI CKOPOYCHHS:
I13 — nnaB3acio;

T3 — TpancnopTHUiI 3aCi0;

1 — o0najHaH1 JBUTYHOM;

B — Ha BeCJax.

Yeaca! I1io uac npoeedennsi po3paxyukie 6ci Kinyegi 3Ha4eHHs NOMPIOHO
OKpy2namu 00 HatOLIbUWO20 Yio2o YuUcia.

4.2 Ilpuxkaajg BUKOHAHHSA 3aB/IaHs
4.2.1 IlinroToBKA JaHNX
JIJist MiAITOTOBKHU J10 PO3paxyHKIB (GOpMy€eMO TAOJIHUII0 BUXIKHUX JTaHHHUX

(Tabmuns 4.2) 3riiHO 31 CBOIM BaplaHTOM 3ayBjaaHHs (TaOmuils 4.1). 3HaueHHS,
110 BJK€ BHECEHI J10 TaOJIUIII € OJTHAKOBUMHU JIJIs1 BC1X BapiaHTIB.

Tabmuns 4.2 — ®opma TabiMIIl IS 3aMMCy BUXITHUX JaHUX

Ha3Ba napamerpa, iioro no3HayeHHsl Ta pO3MipHiCTh 3uauenns
napamerpa
Hassa muiaB3zaco0y Nel
Hassa maB3zaco0y Ne2
[TpoTspkHICTH MapHIPYTy €BaKyallli miaB3acobamu Rys, m
IIBuKICTh TEdii BOJXHOTO MOTOKY Var, MC 0,5
TpuBanicts eBakyaiii miaB3acodbamu 37, xe
KoeiiienT BUKOpHUCTAaHHS 1aB3aco0iB Kiz3
YucenpHICTh HACEEHHS /ISl €BaKyallii 1-M BUJIOM ILJ1aB3aco0y
N 1131 Hac, H4OoJl
UucenbHICTh HACEJICHHS JIJIS1 €BaKyallii 2-M BUIOM I1J1IaB3aco0y
N 1131 Hac, Hoa
HasBa TpancnoptHoro 3aco0y Nel
HasBa TpancnoptHoro 3aco0y Ne2
YucenbHICTh HACEICHHS JIs €BaKyallii 1-M BUIOM TPaHCIIOPTHOTO
3aco0y Nz3; "9, uon
UncenbHICTh HACEJICHHS JIJISl €BaKyallii 2-M BUIOM TPAHCIIOPTHOTO
3ac00y Nzs3; "4, uon
TpuBanicTe eBakyaiii TpaHCOPTHUMU 3acobamu 1737, xe.
TpuBaicTs peiicy 1-ro BHLY TpaHCIOPTHOTO 3acoby T'r3; P, 200
TpuBaicTs peiicy 2-ro BHLY TPAHCIIOPTHOTO 3acoby T'r3; P, 200
Koedoirient yacy 1o6u Ky 1,5
KoeoimienT nigBoganx yMmoB Ky 1,25
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4.2.2 Tlopsinok BUKOHAHHS PO3PAXYHKIB.

1. ns 1-ro Buay miaB3aco0y 3a Tabnuiieto 4.3 BUBHAYAIOTh:
1.1 IIBuaKicTs pyxy IIaB3aco0y Virz;, M-xe™t.

1.2 Yac Ha 3aBaHTa)XeHHS (BUBAaHTAXKCHHSI) IJ1aB3aco0y 173, x6.

1.3 MicTkicTh miaB3aco0y M3, “won.

2. BuszHauaroTh TpUBAJICTh peiicy 1-To miaB3acoly:

peie 2 805 (1403

T3 Vg J T l31, X6 4.1)

Visi

3. Bu3HauarTh KUIBKICTh IJ1aB3aco0iB 1-T0 BUAY AJis €BaKyallli HaceJIeHHS
13 30HH 3aTOIUICHHS:

HAC | peilc
‘NH 31 TH 31

N3 = ——kp3 -k, - K, n1as3acooie. (4.2)

Mpsp-Ths

4. J1na 2-ro Buy miaB3acoOy 3a Tabmurero 4.3 BU3HAYAIOTh:
4.1 1IBMAKICT pyXy IIAaB3aco0y Vi3, MX6™ .
4.2 Yac Ha 3aBaHTaXCHHS (BUBAHTAXKEHHS) TU1aB3aco0y {73, x6.

4.3 MicTkicTh T1aB3aco0y Myz,, uoa.

5. Bu3navaroTh TpUBAIICTh peicy 2-T0 MmiIaB3acooy:

- 2 " R
T3t = t—ﬂj (1+0,3-vgy )+ 13,5, X6. (4.3)
32
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6. Bu3HauaroTh KUIBKICTh IJ1aB3ac001B 2-T0 BUAY JJIS €BaKyallli HaceaeHHs
13 30HU 3aTOIUIEHH

N"' ?Hﬂ'f . TH'J'* ?‘DEE‘H{.' N
Nz, =—== ~—ky5 - ks - k., n0E30C0018. (4.4)
Mpsy T

7. BuzHavaroTh 3arajibHy KUIBKICTh IUIaB3aCOOIB /I €BaKyallil HaceJIeHHS
13 30HH 3aTOIUIEHH

N3 =Npg3; + Ny, R1A2AC00IE. (4.5)

8. Hns 1-ro Buay TpancmopTHOro 3aco0y 3a Tabnwuieio 4.4 BU3HAYAIOTh
Horo MiCTKiCTb M73;, 4oL

9. Bu3HauaroTh HEOOX1JHY KUIBKICTh TPAHCIOPTHUX 3ac001B 1-TO BUAY 11
MEPEBE3CHHS TMOCTPAXJAJIOT0 HACEJICHHS BiJI MEXI 3aTOIUICHHS JO0 pailoHIB
PO3CeIeHHS:

Npzp = o ks -k -kny, mpatc. 3acoois. (4.6)
My, -Trs

10. Jlns 2-To BUIY TpaHCHOPTHOTO 3aco0y 3a Tadnuiero 4.4 BU3HAYAIOThH
Horo MiCTKiCTh M3, YOI

11. BusHauatoth HEOOXiAHY KiJIBKICTh TPAHCIOPTHUX 3aC00IB 2-TO BHUIY
JUIS TIEPEBE3CHHS MOCTPaXKAAJIOr0 HACEJICHHS BIJ MEX1 3aTOIICHHS 0 palOHIB
PO3CEJICHHS:

Nrp3; = p— ks -k, -k,,y, mpauc. 3aco0is. 4.7)
Mys, Ty

12. Bu3HauaoTh 3arajibHy KUIBKICTb TPAHCHOPTHUX 3aco0IB IS
MEPEBE3CHHs TMOCTPAXKIAJIOT0 HACEeJICHHS BiJI MEXI 3aTOIUICHHS JO paloHIB
pO3CeeHHS:

Np3 = Np3; + Np3,, mpanc. 3acobis. (4.8)
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4.3 JloBiakoBi TabamM1i, HeOOXIIHi AJ1s1 MPOBeAEeHHs PO3PaAXyHKIB

Tabmuis 4.3 — XapakTepUCTHKH MJ1aB3acO01B pATYBaIbHUX (POPMYyBaHb

Ne HaiiMenyBaHHs IInaB3acoomn
3/ | XapaKTepUCTHK 1ITC-2 JUI-10 HJI-5 HJI-8
1. | MicTKicTb, 4OJI 75 25 5 8
2. | IBuakicTh, M/XB.: 283
3 3a00pTHUM JBUTYHOM - 200 133 116
Ha BecJax: 83 67 50
3. |Yac, wHeoOximumii mia | 30 22 13 16
3aBaHTaXCHHS Ta
PO3BaHTAKCHHS, XBUJINHU
Tabnuug 4.4 — XapakTepUCTUKN TPAHCIIOPTHUX 3aC001B
Ne N R
s/ TpancnopTHuii 3aciod MicTkicTb, 4o
1. | Pyra23 23
2. | Pyral8 18
3. | BA3—- A091 «Ertanon» 26
4. | borman — A091 45
5. | borman — A301 41
6. | bormau — A069 19
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