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BCTYII

[IpencraBieni B MOCIOHUKY 3aBAaHHs, NPUCBSYEHI TIPHUYMM Ta OypOBHM
poOoTam B pO3BIALI Ta €KCIUTyaTallli KOPUCHUX KOMAJIMH.

MeTor0 BHKOHAaHHA TPAKTUYHUX 3aBJaHb € 3aKJIAJCHHS MIITHOTO
¢yHnaMeHTy (paxoBUX TEOJIOTTYHMX 3HAHb JJis OBOJIOJIHHA CTYyJEHTaMHU
HAaCTYMHUMM  JUCUUIUIIHAMHU  TE0JIOTOPO3BIYBaJbHOTO LMKy, YCHIIIHOTO
NPOXO/KEHHSI HaBYANBHUX Ta BUPOOHMYMX TMPAKTUK 1 CKIAJAHHS BiAMOBITHUX
pO3AUTIB aTecTaliiHUX pOOIT OakajnaBpiB 1 MaricTpiB, a TaK0X MOCHJICHHS
MPaKTUYHOI CKJIAJIOBOI MITOTOBKY MalOyTHIX T€0JIOT1B.

3 METOI0 MIBUIEHHS SKOCTI MiATOTOBKK MaOYyTHIX Ie€0JIOTiB MpH po3po0iii
METOJIMYHOTO TMOCIOHMKAa OYyJ0 BUKOPHUCTAHO CyYacH1 IHTEpAaKTHBHI MeIaroriyHi
TEXHOJIOT1i Ta METOH, 30KpeMa, CUTYaTUBHE MOJEIIOBAHHS.

MeTtoauyHi BKa3iBKM CKJIATAIOThCA 3 ABOX OJIOKIB: «['ipHHYI pOOOTH» Ta
«bypoBi pobotu». B mpoueci BUKOHaHHS MpPaKTUYHUX 3aBlaHb CTYAEHTHU
aKTyaJi3ylOTh 3HaHHSA 3 IMONEPEAHbO IPOCIYXaHUX JUCLUUIUIIH T'eOJOTTYHOIO
IIUKITY, PO3BUBAIOTh KOMYHIKATHBHY, aHAIITUYHY, iHGOpMaIliiHy Ta mpodeciiiny
KOMITETCHTHICTb. 3MOJICIbOBaHI y TMPaKTUYHUX 3aBAaHHAX CHTYyaIlli MaloTh

PaKTUYHY OPIEHTAITIIO.



I'TPHUYI POEOTH
IMMPAKTUYHA POBOTA Ne 1
Tema: Buau ripcbKux BUPpo0OOK
Merta poboTu:  HABUMTHCS PO3PIZHITH BUAM FPChKUX BUPOOOK 3a cHeU(IKOI0
Ta IPU3HAYECHHSIM.

CaMocCTIiHA IMIJITOTOBKA JI0 pOOOTH

BuBuntu TeopetnyHuii Marepian 3a TeMoro. O3HaHOMHUTHCS 13 JITEPATYPOIO
3a TEMOIO.
3aBiaHHs AJI1 CaMOIEPEBIPKU:
1. o Take ripcbka BupoOka? SAki Buau ripcbkux BUpoOok Bu 3HaeTe?
2. SIxi icHyroTh Kiacu@ikaiii ripcbKux BUPOOOK?

3. 1o Take poaoOBHIIE KOPUCHUX KOTIATUH?

3AB/IAHHA 1: « BH/IH ''PHHYUX BUPOBOK»
Xio pooomu:

CtyaeHT OTpUMYIOTH 3aBJIlaHHA Ta CaMOCTIHHO abo B  rpymax
OTpalbOBYIOTh HOTr0 MpOoTsIroM 30 XBHIIMH, MICTS YOTO MOYMHAETHCS KOJEKTHUBHE
00TOBOPEHHST OTPUMAHUX PE3YIIbTaTIB.

3AB/IAHHA:

B npoyeci nepesipku nacnopmy waxmu «llisniuna Bucoma» 6yno eusnenero
yacmkogy empamy mamepianie no 00 ’€Kmy: 8 HAA6HOCMI OYIuU GU3HAYEHHS BUOI8
2IPHUYUX B8UPODOOK, WO Npedcmasieli Ha mepumopii waxmu, aie Oyau 6i0CymHi ix
HA38U mMa 0esKi XapaKkmepucmuxu.

Ilepe0 Bamu aKk iHdCEHEPOM-2€0]1020M WIAXMU NOCMAGIeHa 3adayia
3HAUMU 00 KOMNCHO20 GU3HAUEHHA GIONOBIOHUIl MEPMIH ceped HABEeOeHUX
HUMCUe, a4 MAaKoMdC OONOGHUMU GU3HAYEHHA mam, 0e ye nompiono. Takoosuc
HeoOXiOHO 3Hauimu BIONOBIOHICMb MIMC GUIHAUEHHAMU ma 2IPCbKUMU
8UPOOKAMU, NPEOCMAI1eHUMU HA MATIOHKY 1, npasunbHo po3cmasusuiu yugpu

Ha manioHkKy 1, 0e ye neoodxiono.



HasBHi Tepminu: mypd, CBEpAJIOBHHA, PO3YUCTKA, OPT, BUPOOKA, CIIMHIA

CTOBOYp, CKaT, TyHElb, KOIyIla, MITPEK, 3ymid, 3abiid, oOcangHa Tpyba, cTOBOYp
(cTBOJI), CTiHA, KBepuUIar, Kap’ €p, YKJIOH, YCTYI, T'€3€HK, KOJOJi3b, OpoMcoOepr,

KaMmepa, ITOJIbHS.

1 - (ocHOBHMIT) Mae Oe3mocepedHid BUXIJ Ha TOBEPXHIO 1

00CIIyTOBYE€ Mi3eMH1 POOOTH B MeXkaX IIaXTHOTO MOJig 400 OKpeMoi Horo 4aCTUHU
(6noky, xpuna). IlpoxoauThcss Ha BenuKy riauOuHy. Mae Kpyriuii nmomnepeyHui
nepeTuH giametrpom Bix 3-5 m g0 10-12 m (iHoxai 1 6inbie). Ha 3a601 mae 3ymnd
JUTs1 30MpaHHS BOJIH.

2 — BIIPI3HSAETHCS B OCHOBHOTO THUM, IO HE Mae

0e3rnocepeTHHOr0 BUXOAY HA TOBEPXHIO, a BHUKOPUCTOBYETHCS B OUIBIIOCTI

BUTIAJKIB IS MiIHOMY KOPUCHOI KOMAJWHU 3 HWXKHIX pOOOYMX TOPU3OHTIB Ha

BEepxHI. Y HBOro, SK IMPaBHIIO, rmOuHA 1 PO3MIPH  TOMEPEUHOTO
TICpETUHY.
3 - — Tipchka BHUPOOKa y BHUIJISAI TOPU3OHTAIBLHOTO

IIAXTHOTO CTOBOYpY, MpPOHJICHA 3 TOBEPXHI 1 MpHU3HAYEHA I OOCIyrOBYBaHHS
ripauaux pooiT. MoxyTh OyTH po3BiAyBaIbHUMU a00 eKCIUTyaTaliiHuMH
(BimKaTyBaIbH1, BEHTHJIALIMHI 1 BOJIOBIVIUBHI).

4 — rOpU3OHTAIbHA TIpChKa BHUPOOKA, IMPOHIEHA IO

MPOCTATAHHIO TOpifA. SIKmo BUpOOKa MpOHJEHA MO KOPUCHIM KOMaIWHi, il
HA3MBAIOTh «IJIACTOBa» a00 «pyJHA», SKIIO MO TIPCHKOMY MAaCHBY — «IIOJBOBaY.

3aJie’KHO BiJ NPU3HAYCHHS BOHU MOXYTb OyTu

S — ripcbka BUpoOKa, 0 HE Ma€ BUXOJIy Ha IMOBEPXHIO,

MpOoWIeHa B TOBIIII TIPCHKUX MOPIJ MiJ KyTOM JI0 TMPOCTHUPAHHS, 1 HE BUXOJIUTH 32
MEX1 TOBIIII.

6 — NOXWJIa Tipchka BHUPOOKA, MpU3HAYEHA NI CIIYCKY

KOPHUCHOT KOIMAJIMHU ITi/1 TI€X0 BJIACHOI Baru.



7 — TOpU30OHTAIbHA TIpChbKa BUPOOKA, MPOWJEHA BXPECT

MIPOCTATAHHS MOPOJH, SIKA HE Ma€ BUXOJY Ha JEHHY MoBepxHio. [Ipu3Hauena ass
o0CIyroByBaHHsl TIpHMYMX pOOIT HA OCHOBHUX TOpPU30HTax (ToJIoBHA) abo
JOTIOMIKHUX (TOPU30HTHA), a TAKOXX HA JUISHKAX (IUIbHUYHA), OJIOKaX MIAXTHOTO
noJist (6J10KoBa) 1 T.1.

8 — BUPOOKA HE3HAYHOT JIOBXKMHU MpPHU MOPIBHSIHO BEJIMKHUX

NOMEepEeYHUX MepeTHHaX, 110 He Mae 0e3nocepeHhOr0 BUXOAY Ha MOBEPXHIO 1
npu3HaYeHa IS pI3HUX  I[UIeH: po3MillleHHA  o0yiagHaHHA  (HacocHa,
TpanchopMaTropHa, MIACTAHIlIS, Trapax), MaTepiajiB Ta IHBEHTapio (3amacHUX
YacTUH, BHUOYXOBHUX pEUOBMH TOIO), CaHITApHUX CIyK0 Ta 1iH. Yacom

BUKOPHUCTOBYETHCS TaKOXK K OYMCHA 200 BUOYyX0Ba BUPOOKa.

9 - BIIKpUTA TipChKa BUPOOKA, IIMPUHA Ta JOBXKHHA AKOI 3HAYHO
Ounbma 3a raubunHy. [IpoxonuTbes MO MOBEPXHI, BUKOPUCTOBYETHCS MEPEBAKHO
11 PO3UULIEHHS TEPUTOPIi, PO3KPUTTS BEPXHIX ILIapiB MOPOIU TOLIO.

10 — noxXuja Tipchbka BHPOOKA, MPOBEJEHA MO IMAJIHHIO TOBIII

KOpUCHOT KonayimHM abo rmacta, Jis ii miaioMy 3 HIDKHBOTO TOPH30HTY Ha
BEPXHIN 32 paXyHOK MEXaHIYHOI €Heprii.

11 — BOJ030ipHa 200 BOJIOBiIJIMBHA KaHABA.

12 — HE Mae 0e3MoCcepeIHhOr0 BUXOJY Ha JCHHY IOBEPXHIO,

NpU3HAYEHA JUTS TIePeCyBaHHS JIIOJICH, BEHTUIIALIT 1 CITyCKY KOPHUCHOT KOTIAJIMHH 3
BEPXHIX pOOOYMX TOPU3OHTIB Ha HIKHI. Y CTS BUXOJIUTH B MiJJ3€MHY BUPOOKY.

13 — MOXHJIa BUpOOKa, IMPOBEJICHA IO ITOBCTAHHIO TOPiA s

CIIyCKy KOPHCHO1 KOTIAJIMHHM 3 BEPXHBOTO TOPU3OHTY HA HIDKHIA 3a JIOMTOMOTOIO
MEXaHIYHOTO MPUCTPOIO 3 BUKOPUCTAHHSIM CHJIH TSDKIHHS BAaHTAKY.

14 — BEpTHUKAJIbHA BUPOOKA HEBEIMKOI INIMOMHU, IO BUXOJUTH HA

JICHHY TIOBEPXHIO, 1, SIK ITPaBUJIO0, HE Ma€ O1YHUX BHPOOOK. 3a3BUYAl TTPOBOJIUTHCS
JUTSL PO3BIJIKH, BEHTHJIALl, OCYIIICHHSI, TPAHCIIOPTYBAaHHS MaTepiaiiB 1 JIOACH
tomio. [Ipoxonutbes 3 moBepxHi. ['0I0BHA BIAMIHHICTG BiJl CTOBOYpa (1IaXTH) —
rimouHa (o 50 M), miametp (2*2 M) Ta BIACYTHICTH JOJATKOBOT'O CTOBOYpa IS

JOTOMIXKHUX pOOIT (HAIPUKJIIAJl, TPAHCIIOPTYBAHHS MaTepialliB).
7
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3AB/IAHHA 2: «I'PA: 'IPHUY] BUPOBKH»
Xio pooomu:
[ligroroBKa 10 BUKOHAHHS 3aBAaHHS:
1. I'pyna cTyneHTiB po30uBa€eThes Ha mapu (KOXKHA Mapa Ipae OKpeMo).
2.KoxHa napa oTpuMye apKyll I'py NpeCTaBICHUI Ha HACTYIHIA CTOPIHIII.
3. Kosken rpaseiib cTaBuTh cBor0 Gimiky (Oyab-sSakuil ApiOHUI TPEeAMET:
JIACTUK, MOHETKY, KOBIAYOK BIiJ] PYUKH) Ha BIIMITKY «CTapT».
4. baxxaHo KOXH1M mapi 1aTy 1o KyOuKY Juist TpH (TpasibHi KOCTI).

3a nasaenocmi Kyouxa ougucw xio pooomu 1. 3a eiocymnocmi — xio poo6omu 2.

Xio pooomu 1:

[Tepmuit rpaBenp kugae kKyouk. Yucio, 1o BUMAN0, — KUIBKICTh KPOKIB IO
apKymy Tpu (HampsM pyxXy MDK psJIKaMd BKa3ylTh CTpiiku). BcraBmm Ha
BIJIMOBIIHY KJIITHHKY, TpaBellb BIAMOBIJAa€ Ha MHUTaHHS JaHOI KJIITHHKH (7ae
BU3HAYCHHS TEPMIHY, MiAOUpae TEPMiH Iij] BUSHAYCHHS, PO3IMIH(PPOBYE MATIOHOK
TOIIO). Y BHUITAJKYy NPaBUIBHOI BIAMOBIAI TpaBellb OTPUMYE KUIBKICTH OalliB,
BKa3aHy y JaHii KIITHHII B JyKKaX. Y BHUIAJAKy HEMPaBUIbHOI — HYJIb.
[TpaBUIBHICTB BIATOBII BU3HAYAE IPYTUM TpaBellhb. Jlanai mpaBo X0y mepeaaeThes
apyromy rpasiifo. [IpaBmibHICTh HOTO BIATOBIAI BU3HAYAE MEpUINNA TpaBelb. Jlami
AJTOPUTM il TIOBTOPIOETHCS, JTOKHM OJIMH 13 TPABIIiB MEPIITUM HE JiHe A0 BIAMITKH
«pinim». BurpaB Toi rpaBenb, XTO HaOpaB HaWOUIBIIY KUIBKICTH OajiB 3a
BIJINTOBIJIl B CyMi.

Xio pooomu 2:

[lepmmii TpaBenb CTaBUTH CBOIO (IIIKYy Ha MepIly KIITHHKY Ta BIAMOBiTa€e
Ha TMUTaHHSA NaHOI KIITHHKU (Ja€ BU3HAYCHHS TEPMiHY, MinOupae TepMiH Tif
BU3HAYCHHS, PO3MIU(GPOBYE MATIOHOK TOINO). Y BHITQJKY IPaBHIBHOI BIAMOBIiII
rpaBelb OTPUMYE KIIBKICTh OalliB, BKa3aHy y JMaHIA KIITHHII B JyXKaX. Y
BUTAJIKy HEMPABWIbHOI — HyJb. [IpaBUIBHICTH BIANOBiIAI BH3HAYAE JPYTHI
rpaBenb. Jlami mpaBo Xomy TEpemaeTbes APYromMy rpaBiio. BiH cTaBUTH CBOIO
¢GimKy Ha HACTYNMHY KJIITHHKY 1 TEX Ja€ BINMOBiIb HA 3aBJaHHS KJIITHHKH.
[IpaBrIIBHICTS, HOTO BIANOBIAI BHU3HAYA€E IMEpPIIWNA rpaBenb. Jlami amroputM miit
MOBTOPIOETHCS, TOKK OOUJIBa TPaBIIl HE AIMIYTh A0 BIAMITKH «(iHi». Burpas Toi
rpaBellb, XTO HaOpaB HAWOUIbITY KUIBKICTH OaiiB 3a BiAMOBiAl B cyMi. Hampsimoxk
PYXy MK pSIIKAMU BKa3YIOTh CTPUIKU.
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(2) Lo Take pomoBuIIe
KOPHCHUX KOTaJIHH ?

(2) Kopucha konanunHa — 11e. ...

(2) A6u BiniObpaTu mpobu B
noni Bu Bukomaere. . ..

(2) HasBits HOMEp 1
(.FJ'II/I6I/IHa -3 M)
1

(1) Kanasa st 300py BOaH
HAa3MBAETHCA .....

(1) ®opma kap’epy...

(2) o Take KOMOIHOBQH}
ripchbKi BUpOOKHU?

(2) BeprukansHa ripHuya
BHpoOKa rimouHoro 10 50
M, JUIsl BiIOOpY 1poo0,
PO3BIIKH, eKCILTyaTalii
pozmoBHUIa — L€ ...

(3) SIka BigMiHHICTD MikK
urypQom i maxroro?

(3) Hasgits HOMep 5 (rmubuna-
35 M)

(2) SIxoi popmu B mepeTHHi
OyBarOTh MIaXTH?

(1) Kanara —11e...

(3) I'ipuuui poboTH — 1IE ...

(3) Hernuboka, are myxe
HIMPOKa TipcbKa BUPOOKa, siKa
Jae iHdopMalliro mpo
CTPYKTYPY 3aJIsiTaHHs T10pij
i1 apoM IPYHTY — LI ...

(2) Hasgits Homep 1 (rtu6.
— 1 M, mmpuna-20 M)
b !

(1) Tynens —1e ...

(2) 1o Take pomoBwiie
KOPUCHHX KOHaTUH?

(2) I'onnoBHa yacTHHA MIAXTH,
Ma€ BUXiJl Ha IOBEPXHIO,
CITYTY€ VTSl TPAHCTIOPTYBAHHS
MaTepiaiB, JIOJIEH TOIIO.

(2) duo maxtu — 1e...

(1) Moxkpisms — 1e. ...

(3) TomosHa nepeBara
TYHEITIO SIK TIPHHYOT
BHUPOOKH B TOMY, IIIO. ...

(3_) Homep 4 —1e...
==

(2) Tpamnrmres — te... : ; ]

(1) Mowatok ripcbKoi
BHPOOKH HA3MBAETHCH ...

(1) HMigomsa —11€ ...

(1) Pi3Huus Mi>K CTBOJIOM Ta
CITINIM CTBOJIOM?

(3) Mo sikoro Buay BUPOOOK
HAJICKHUTH KBEpIuIar?

DIHIIT

(2) BixmiHHICTS MiX
TYHEJEM 1 IITONBHEIO.

(2) Tipcbka BupoOKa jIst
30epiraHHs MaTepianis,
TEXHIKH TOIIIO.

(3) PizHuis Mixk cKkaTtom Ta
YKIOHOM?
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IMMPAKTUYHA POBOTA Ne 2
Tema: KpinJieHHsl TipHU4YMX BUPOOOK
Mera pobotu:  chopMyBaTu YiTKE PO3YMIHHS aIrOPUTMY BUOOPY TUITY
KPIIUJIEHHS TIPHUYUX BUPOOOK, CHOPMYBATH Y CTYICHTIB
KOMYHIKaTHBH1 HABUYKHU Ta HABUYKU POOOTH B KOJIEKTHBI.

CaMocCTIiHA IMIJITOTOBKA JI0 pOOOTH

BuBunTH TeOpeTHUHMI MaTepial 3a TeMor. O3HaAHOMUTHUCS 13 JTITEpaTypOIO

3a TEMOIO.
3aBiaHHs AJI1 CaMOIIEPEBIPKU:
1o Take ripHu4mii THCK?
o Take KpiruIeHHs TIPHUYOI BUPOOKU?
SIxi BUM KpirJieHb TipHUYUX BUpOOOK Bu 3Haere?
3 KO0 METOI0 BUKOPHCTOBYETHCS KPIIUICHHS TIPHUYUX BUPOOOK?
Bix doro 3anexxuts BUOIp TUIIIB KPITIJICHHS TIPHUYUX BUPOOOK?
3ABJIAHHA 1: «KPIIIVIEHHA I''PHUYHX BUPOBOK: CUTYAILII HA
BHPOBHHUI[TBI»
Xio pooomu:

IMinroroBumnii eram: CTyaeHTH IUIATBCS Ha 3 KOMaHIW 3a BJIACHUM
OakaHHsAM Ta oOuparoTh Kamitana komauau. Ilicas nmonimy BAXKIIMBO koxHii
KOMaH/[I CICTH MaKCHUMAaJIbHO 3TPYIIOBAHO Ta OKPEMO BiJi KOMaHMA-CyNEpHHUIIb. 3
qrclia YYacHUKIB KOMaHJ oOuparotbes ekcrieptu (1 Ha komanmy). Excrieprtn
CIIaf0Th OKPEMO Bil KOMaHl. BoHM MaTUMyTh OKpeMe 3aBIaHHS.

3aBaaHHs JJA KOMAaHA: KOXXKHa KoMmaHja oTtpumye 1 3aBmanHs. Mera
3aBJaHHS: MAalOYd ONHUC TIPHWYOi BHUPOOKHM, ii MPU3HAYEHHS Ta CHEIUQIKY
3aMpOTIOHYBAaTH MOKJIMBUM BapiaHT KPIMJICHb M TipHUYOI BHPOOKW (BKa3aTu
tun, Gopmy, mMaTepiai), Ta sIKi JOMOMIKHI poOOTH MOXYTh OyTH BUKOHAHI (1715
O0pOTHOM 3 BOJOMPUTOKOM, THUTTSAM YU KOPO3I€IO KPIMJICHHS TOIIIO).

Baowcnueo oorpynmyeamu ceoro oymky!

Yac Ha migroroBky: 10 XBUJIMH KOMaHJIU OKPEMO OOTOBOPIOIOTH MOKIIMBE

pilIeHHs NpoOiemMu.
11



Bucrynm: Ilicns 10 xBunuH 0OroBOpeHHsT B KOMaHJAl KOXKHa KOMaHaa
MIpE/ICTaBIIA€ KaliTaHa, IKK 3a4MTy€e BUXI1JIHI YMOBH 3aBJaHHs Ta PO3MOBIIAE MPO
oOpaHuil cnoci0 KpilIeHHs TIPHUYOi BHUPOOKM 3 OOIPYHTYBaHHSIM BIJIACHUX
pimeHb. YneHn KOMaHIM MOXYTh IOTIOMAaraTH KaliTaHy y BUMIAIKY TPYTHOIIIB.

3aBaannsa ekcnepram: EkcrnepTu ciyxaloTh BHUCTYN NEpIIOT KOMaHJH,
3a/1al0Th 1 MUTaHHA Ta paasTbcs MK coOoro. Ilicnsa BUCTyny KamiTaHa KOMaHIU
Ta MUTaHb (CBOIX Ta ayAMTOPIi) EKCIEPTH JAI0Th OI[IHKY MPOIMO3UIIISIM KOMaH[IH,
OOIpYHTOBYIOUM BJACHY JAYMKY. TakoX €eKCHepTd MOXYTb 3alpoIloOHyBaTH
BJIACHUI BaplaHT KPIMUIEHHS TIPHUYOi BUPOOKHU.

AyauTOopisi: MUTaHHS Ta MPOMO3WINI IHIIUM KOMaHIaM MOXYTh 3aJaBaTH
yc1 6akaroyi Micisl TOTro, sSIK KOMaH/a 3aBEpIIUTh CBI BUCTYI. AYyJIUTOPIS CIyXae
KOXXHY KOMaH]ly Ta aHaJi3ye ii BIATOBIIb.

Ilicna 3aeepuiennsa 062060peHHA RPONOZUYII NEPUIOT KOMAHOU MaA OYMOK
eKcnepmie NOYUHAEMbCA GUCHYN OpY20i KOMAHOU | NOGHUNL an2opumm Oiil
NnOBMOPIOEMbCA 3HOBY.

Ilincymok: BuKIagad aHajizye poOOTYy KOXKHOI KOMaHAM Ta TpyIHu
ekcrepTiB. BHOCHUTBH CBOi 3ayBakeHHS Ta TMPOMO3MUIII CTOCOBHO SIKOCTI 1
IHTeHCUBHOCTI iX pobOoTu. [lopiBHIOE, HACKLIBKHM BapiaHTH BUPIIICHHS MPOOIeMU
KOXKHOIO KOMaH/I0I0 € JIOTITYHUMHM Ta MOKJIMBUMHU JUIS peati3alii.
3ABJAHHA J1JIs1 KOMAH/:

KOMAHJIA 1

Bu — reonor 1 kateropii Ha mignpueMcTBi «|HBECTIIaXTBYTULIs», 1 Hapasi
MpAIIOETe HAJl MPOCKTYBAHHIM MalOyTHBOI TIpHUYOT BUPOOKH. 3araibHi JaHl 1O
ManOyTHiN BUpPOOIIi:

1. Tum BUpOOKHM — MIaXTHUI CTBOJ KPYTJIOTO MEPETUHY.

2. CunpHUN BOJOIIPUTOK 0 MAXTH.

3. 32 10 kM po3MmilIeHO AepeBOOOPOOHUI KOMOIHAT.

4. ITlaxTa Mae mpaioBaTu 3a IPOECKTOM 4 POKHU.

5. lllaxra ciy’uTh 1Sl €KCIUTyaTallil poAOBUILA.

12



3aBmaHHs: 00paTH TUN KPIIUIEHHS BUPOOKH Ta martepian i KpIIJICHHS.

OOrpyHTYBaTH BIACHY JYMKY SIKOMOTa OUIBILIOIO KUIBKICTIO apIYMEHTIB.

KOMAHJIA 2:

Bu — rigporeosor I kareropii Ha mianpueMctsi «binonepkmaxr, », 1 Hapasi
IpaLIOETe HAJl MPOSKTYBaHHAM MaiOyTHBOI TPHUYOi BUPOOKH. 3arajibHi JaHi Mo
MalOyTHIA BUpOOIIi:

1. TonbHA 118 €KCIUTyaTalii ByriIbHOTO MJI1acTa.

2. BucokoMiHepanizoBaHi MiJJ3eMH1 BOJIH.

3. 3a 10 kM po3MmilieHo AepeBooOpoOHUI KOMOIHAT

4. llItonpHs Mae mpairoBaTu 3a mpoekTom 10 pokiB.

3aBmaHHs: 00paTH TUN KPIIUIEHHS BUPOOKH Ta Mmatepian i KpIIJICHHS.

OOGrpyHTYyBaTH BJIacHY AYMKY SIKOMOTa OUTBIIIO KUTBKICTIO apTyMEHTIB.

KOMAH/JIA 3:

Bu — imxkenep-reosior I xareropii Ha mignpueMcTBi «ByrieHenby», 1 Hapasi
IpaIloeTe HaJl MPOEKTYBAHHAM MalOyTHHOI TipHUYOT BUPOOKHU. 3araibHi AaHI 10
MalOyTHINA BHPOOITi:

1. lypd s mpoBeAeHHS re0JIOTTYHUX POOIT.

2. Citabkuii BOJOTIPUTOK 10 BUPOOKH.

3. 3a 10 kM po3MmilIeHo JepeBo0OpOOHUIT KOMOIHAT

4. CTpok cimy>k0u — 6 MICSIIIB.

3aBmaHHs: 00paTH TUN KPITUICHHS BUPOOKH Ta MaTepiai i KpIMJIeHHS.

OOTpyHTYBaTH BIACHY JYMKY SIKOMOTa OUIBIIIOI0 KUTBKICTIO apTYMEHTIB.
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IMPAKTUYHA POBOTA Ne 3
Tema: BuOyxoBi podoru:
PO3pPaxyHOK 0e3ne4yHMX BiiIcTaHel Npu BUOYXOBHX po0oTax B Kap’epi
Meta poOOTH:  HAaBUMTHCS PO3PAXOBYBATH Palilyc HEOE3MEUHOI 30HU MO PO3IBOTY
yJIaMKiB MTOPOAM Ta pajiycy Ali HOBITPSIHOI XBUJIL.

CaMocCTIiHA IMJITOTOBKA JI0 pOOOTH

BuBuntH TeopeTnuHMii MaTepian 3a TeMoro. O3HAHOMHTHCS 13 JITEPATYPOIO
3a TEMOIO.
3aBiaHHs AJI1 CAMONIEPEBIPKU:
o Take BuOyx?
SIKi ICHYIOTb BUJIM BUOYXOBUX PEUOBUH?
Ska TexHika 6e3MeKu mpu BUOYXOBUX poboTax?
3ABJIAHHA 1: «TEOPETHYHHH MATEPIAI»
Xio pooomu:

Jlns  BUKOHAHHS POOOTH HEOOXITHO TMOINEPeTHbO O3HAHOMHUTHUCS 13
TEOPETUYHUM  MarepiajioM 3a TEMOI0, TMpeAcTaBiIeHuM Hux4de. [licns
03HaMOMJIEHHSI HEOOXITHO TIEPEHTH 710 3aBIaHHS 2.

TepmiHnonoriyHuii amapar

Paodiyc nebesneunoi 3onu (r) — BimcTraHb Bix KpaWHBOI TOYKH BHOYXY [0

KOPJOHIB He0e3MeYHOT 30HHU.

Jlinis HatiMenmoro onopy (W) — HaliMeHIIIa BiICTaHb Bifl IICHTPa BUOYXY JI0

BIIKPUTOT MTOBEPXHI.

Jlinito nHaiimernmoro onopy (JIHO) BuzHauae rimmbuna 3apsny. SIkiio 3apsi
3aKJIaCTH 3aHAATO TIHOOKO, TO Mmixm dYac BHOyXy BUKHAY mToOpig He Oyne, i
YTBOPIOBATUMYTHCSI TaK 3BaHI «cTakaHw». [Ipyn HemocTaTHIN TMOWHI 3aKIaICHHS
3apsny cwia BHOyxy Oyae BUKOpPUCTaHAa TIUIBKA YacTKOBO, IO 3HU3HTH
MPOYKTUBHICTH MPOXITHAIIBKUX POOIT.

Cuna BuOyXy BHU3HAUa€ThCs IMOKA3HUKOM 111 BUOyXy N,  sKuid
PO3paxoBYEThCs 3a popmyioro: N =1/ W.

1. IIpu n = 1, To6T0 I = W — 3apsia HOpMAJIBHOTO BUKUY;
14



2. ITIpu n > 1, To6T0 I > W — 3apsig NOCUIIEHOTO BUKUAY;

3. IIpu n < 1, To6TO0 I < W — 3apsi 3MEHILIEHOTO BUKHLY;

4. 1Ipu n < 0,75 BopoHKa BHOYXy HE YTBOPIOEThCSA. BinOyBaerbcs
po3nylyBaHHA mopoau. Takuil 3aps Ha3UBAETHCS 3aPSAAOM PO3MYIIYBAaHHS.

5. IIpu n < 0,5 BigOyBaeThes NuIIe BHYTPIIIHE CTUCHEHHS CEepeoBHILA Oe3
BUKHUY nopoau. Lle 3apsin cTUCHEHHS — KOTJIOBUM 3apsl.

Po3risiHyTi eneMenTy BUOYXy Mpe/ICTaBIeHI Ha MAJIOHKY 2.

MatroHOK 2

a

I. Po3paxyHok paaiycy He0e3me4HOI 30HM 10 PO3JIbOTY yJIaAMKIiB MOPOIAU
Po3paxyHok paniycy HeOe3eUHOT 30HH TI0 PO3JIbOTY YJIaMKIB IOPOJH MPHU
BUOYC1 «Ha BUKIJI» PO3PAXOBYETHCS HACTYITHUM YHHOM. 3 YCIX 3apsiIiB «Ha BUKII»
0OMpAIOTHCS Ti, IO MAIOTh HANOIBINE 3HAYCHHS JTIHIT HAUMEHIIOT0 OMopPY — Wmax.
Paniyc HeOe3nmeuHO1 30HM BU3HAYAETHCS 3a JaHWUMHU TaOiuIll 1 3 orsay Ha
3Ha4YeHHsI YMOBHO1 JiHiT HaliMeHoro onopy — Wy Ta N — nmoka3zHuka Jii BUOyXy.
Wy =5 Wmax/ 7
3HaueHHsA paaiycy HeOe3NnmeyHoi 30HM TI0 pPO3JhOTY YJIAMKIiB TMOPOIU
BU3HAYaeThes 3 Tabmuii 1 Ha meperwHi 3HaueHHs Wy, BUpaxyBaHOTO 3a
dbopmyIoro, Ta 3HAYCHHS N. 38epHimb ysazy, wjo 3HAYeHHs paodiycy GIOPI3HAIOMbC

/15 1ooell ma mexamnizmis!
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Tabmunga 1

JIHO, Paniyc HeOe3neuHoi 3001 (M) B 3aJI€XKHOCTI BiI N
Wy, M 1 1,5 2 2,5-3 1 1,5 2 2,5-3
Jnst mroneit Iy JI1st MeXaHI3MIB Fyex
1,5 200 300 350 400 100 150 250 300
2 200 400 500 600 100 200 350 400
4 300 500 700 800 150 250 500 550
6 300 600 800 1000 150 300 550 650
8 400 600 800 1000 200 300 600 700
10 500 700 900 1000 250 400 600 700
12 500 700 900 1200 250 400 700 800
15 600 800 1000 1200 300 400 700 800
20 700 800 1200 1500 350 400 800 1000
25 800 1000 1500 1800 400 500 900 1000
30 800 1000 1700 2000 400 500 1000 1200
Ipuknao:

[Ipy mnigpuBaHHI CBEpAJIOBUHHHUX 3apsAniB B Kap’epi 3HauenHs JIHO
cknaganu 6, 6.5, 7, 7.5, 8 M. HeoOxiiHO BU3HAUUTH pajiyc HeOe3MeUHOT 30HH IS
JIIOJICH Ta MEXaHI3MIB 3a JII€I0 yJIaMKiB TTOPO/IH.

Pimenns:

BianoigHO 10 BUMOT migpaxyHKIB 32 Wmax TpuiiMeMo Haib1Ibilne 3HaueHHs — 8.

Wy=5Wpa/7=5*8/7=57~86.

3 TabauIl 3HAXOAUMO, 110 I = 300 M, Myex = 150 M.

Bigmosiap: ;=300 M, Iyex = 150 M.

I1. Po3paxyHok Oe3me4HMX BicTaHei il MOBITPSIHOI yIapHOI XBWJIi

besneuyna BiAcTaHb Aili MOBITPSIHOI yJapHOi XBWUJII Bim Micusl BUOYXY MO
00’€KTa I ; BUSHAYAETHCS B 3aJEKHOCTI BiJ XapaKTepy pO3MIIIEHHS 3apsiiB B TPyi
Ta X Macu 1Mo hopmyrax:

rs= Ks VQ

Ie1 = KBI 3 \/Q, Ac

Q — maca 3apsna;

Ky — koedimieHT mpomopuidHOCTI NpW MIAPUBAHHI BIIKPUTHX 3aps/liB

Macor meHme 10 T abo 3arnubneHux 3apsaiB Macoro MeHiie 20 T.
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Ksi — koedimieHT npomopuidHOCTI MpH MIAPUBAHHI BIAKPUTHX 3apsiiiB

Macow Outeiie 10 T abo 3arnuOieHUX Ha BCIO BHUCOTY YCTYNY 3apsijiB Macolo

ourpre 20 T.

JonmycTtuma Mmaca 3apsiy BIANOBiHO BU3HAYAETHCA 32 popMyJ1010:

Q, =%/ K, ? — nna Bigkputux 3apsanis Macoro menme 10 T a6o 3armubiaennx
3apsiaiB Macoro mente 20 T.

Qu =r 3/ K3 5 mna Bigkputux 3apsnis macoro 6imsme 10 T a6o

3arau0JIeHUX Ha BCIO BUCOTY YCTYNY 3apsiiiB Macoro Ouibiie 20 T.

BinnmosinHo paaiyc agii  moBiTpsiHOI yaapHoi XBWJII Ha JIIOAUHY
BU3HAYAETHCSA 32 (HOPMYIIOIO:

re=153Q

Ilpuknao:

Busnauutu 6e3neuny BiJiCTaHb O il MOBITPSHOT YIapHOiT XBUJI1 HA JIFOAUHY
IpH iAPKBI 30BHIMIHLOTO 3apsay Macoro (Q) 16 kr.

Pimenns:

r,= 15 3VQ = 15 3V16 = 38 m.

IMPOTE BUIIOBIIHO A0 IPaBWJI TEXHIKKM OE3IEKH IIPU BUOYXOBUX POOOTAX

palyc HeOe3neuHoi 30HM JUIA 30BHINIHIX 3apsaiB mae 0yt He MeHIne 300 m.

Bionosios: 300 M.

3ABJIAHHA 2: «3A/1AY1 JlVIA BUPIIIIEHHA»
1. Bigain KpuBopi3pkoi KOMIUIEKCHOI T'€0JIOrOpO3BiMyBajIbHOI MapTii mina

BamuM ~ KepiBHUIITBOM  IUTAHY€  TPOBEACHHS  BHOYXOBUX  poOIT  Ha
HoBomeTpiBchkomMy rpaHiTHOMY Kap’epi. Po3paxyHkamMu BCTaHOBJIIEHO, IIO
noka3Huk Aii BuOyxy (n) craHoButume 2,8. JIiHis HaWMEHIIOTO OMOPY 3apsty
(Whmax) — 10 M. OCKiTbKH B MpOIIEC MipUBY BUOYXOBOI pEYOBUHHU YIIAMKH ITOPOIH
MOXYTh TPHU3BECTH A0 TPAaBMYyBaHHA JIOJEH Ta pyHHalll MEXaHI3MIB BaXJIMBO

BU3HAYUTHU BIJCTaHb BiJl €MIIEHTPY BUOYXY, Ha SIKid HEOOXITHO PO3MICTUTH
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TEeXHIKY (MEXaHI3MHU) Ta JOJIed Tak, abu yJaMK{ MOPOAU IM HE 3amKogwin. Sk
KEpIBHUK BIJJLTY IPOBEIITh HEOOX1IHI pO3PaXyHKH Ta MOSACHITH iX JIOTIKY.

2. IlpomoBxkyro4ud MIATOTOBKY [0 TMpPOBEACHHS BHOYXOBUX pOOIT Ha
HoBomneTpiBcbkOMYy TpaHITHOMY Kap’epi sl 3a0e3MeUeHHs JTOTPUMAHHS MPaBHII
TEXHIKA O€3MeKH HEeOOXITHO TAaKOXK 3aXMCTUTH MpPAaliBHUKIB Kap €py Ta TEXHIKY
nif pywWHiBHOT 1ii yAaapHoi moBiTpsHOi xBwil. s mporo Bu 3BepHynucs 10
nacropTy BUOYXOBUX poOOIT 1 BCTaHOBWJIM, IO Maca BHOYXOBOTO 3apsay
cranoBuTuMe 8100 kr, a xoediieHT nponopuidHocTi — 60. OOTpyHTYMTE, SKOIO
Mae OyTH ONTUMalbHA BIICTaHb MIXK €MIIIEHTPOM BUOYXOBUX POOIT Ta TEXHIKOIO 1
JOJbMU, a0M YHUKHYTH TPaBM Ta pyHHaIlli yepe3 A0 yJapHOi MOBITPSHOT XBHIIL.

3. Kap’ep cknsHux mickiB rippuuoro mignpuemctsa «lllepm» 3HaX0auTHCS
Ha BifctaHi 1,2 km Big cMT.PyOikanceke. [lepen Bamu, sik iHXXEHEpOM-TeoI0roM
BIIUTy BHOYXOBUX pOOIT CTOITh 3aBJaHHS BHU3HAUWTU Macy 3apsay s
IPOBEACHHS MacHITaOHUX BHUOYXOBUX pOOIT B Kap’€pl HACTYIHOIO Micsrs. 3a
yMOBaMH TacropTa BUOYXOBUX pOOIT 3aps Oy/ie MOBHICTIO 3arjIU0JIEHUM B IPYHT
HAa BCIO BHCOTY YCTymy, a Koe(dillieHT MponopIiiiHocTi craHoButuMe 5S0.
[IpoBeniTh po3paxyHKH Ta MOMIPKYHTE , AKMX 3araJIbHUX MMPaBUJI TEXHIKU Oe3MeKu
Bu Oynere norpuMmyBaTHCS MPU MPOBEICHH] pOOIT?

4, Jlns Oe3meyHOro TPOBEJCHHS BHOYXOBUX POOIT 3 BHKOPHCTaHHSIM
30BHIITHBOTO 3apsaay Ha TipHudoMy mianpueMcTBi «Lllepm» reomorom 1. Tletpukom
Oy70 BHU3HAYE€HO BIJACTaHb MO i MOBITPSHOI yAapHOI XBWII Ha JIIOAWHY. 3a
po3paxyHKaMu Teosora (3a yMOBH, IO Maca BHOyXiBKa mana ckiagaTh 27 Kr)
Oe3neyHor0 Oyna BifcTanb — 45 MeTpIB Bijg emineHTpy BUOYXy. [loSCHITH JOTIKY
po3paxyHkiB I. Ilerpuka. Uu BBaxkacTe Bu mpaBuUiIbHUM 3HAYEHHS PO3pPaxOBaHOI
BiJICTaHi 1O Jii MOBITPstHOT ymapHOi XBwii Ha moauHy? [loscHITE Ta 0OTpyHTYITE
CBOIO TYMKY.

5. Jlms Oe3nedHOro TPOBENEHHS BHUOYXOBUX POOIT 3 BHKOPHUCTAHHIM
30BHIIIHBOTO 3apsily Ha Kap’epl ripaudoro mianpuemctBa «lllepm» reonory I
KaTeropli HEOOXIAHO BCTAHOBUTH MEX1 30HM PO3JIBOTY YJIaMKIB 3pyHHOBAHOT

ripCchbKOi MOpPOaAM, a0U BUBECTH JIIOJICH Ta MEXaHI3MU 3a MEX1 HEOe3MEeYHOI 30HHU.
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Jlinis Hatimenmoro onopy (Wmax) B ux ymoBax craHOBHUTH 14 M, a BHOyX Oyxe

HOpMaJIbHUM (BIIMOBIAHO /10 3HAYEHHS MMOKAa3HUKA 11 BUOYXY).

IMMPAKTUYHA POBOTA Ne 4
Tema: Curyauiiini 3axa4i 3a temoro «I'ipHu4i podoTn»
Mera pobotu:  akTyasi3yBaTH 3HaHHA 3a Temamu «KpimjieHHs ripHu4uX BUPOOOK,
oprasizailisi TipHUYMX poOIT, BiAOIp Mpod 3 TIPHUYUX BUPOOOK,
OCBITJICHHSI, BEHTHJIALLSl Ta BOJOBIJBEICHHS B TIPHUYHUX
BUPOOKaX».

CaMocCTiiHA ITIJIT0OTOBKA JI0 pOOOTH

BuBuntH TeopeTnuHMI MaTepian 3a TeMoro. O3HAaHOMHTHCS 13 JITEPATYPOIO

3a TEMOIO.
3aBiaHHs AJI1 CAaMOIIEPEBIPKU:

1. SIxi BuAM KOHCEpBAIIii Ta JIIKBiaIlii TipHUYUX BUPOOOK Bu 3Haere?

2. SIxi € mpaBUia TeXHIKM O€3IeKU TPH IPOBEAEHHI BUOYXOBUX POOIT?

3. ki € mpaBuIIa TEXHIKU OE3MEKH TTPU CTBOPEHHI TPHUIUX BUPOOOK?

4., 11lo Bu 3HaeTe PO OCBITJICHHS Ta BEHTUJIAIIIO TIPHUIUX BUPOOOK?

5. Illo Bu 3HaeTe mpo BOIOBIIIUB 13 TIPHUYUX BUPOOOK?

3AB/IAHHA 1:«I'TPHUYI PObOTH — AHAJII3 BUPOPHHYUX

CUTYAIIIH»
Xio pooomu:

IianroroBuunii eram: CTyaeHTH IUIATbCS HAa 3 KOMaHIM 3a BIIACHUM
OakaHHSAM Ta oOuparoTh Kamitana komaHnau. [licmsa moxiny BAXKIIMBO koxHil
KOMaH/[I CICTH MaKCHMAaJbHO 3TPYIOBAHO Ta OKPEMO BiJl KOMaH[-CYNEPHHIlb. 3
qrclia YJacHHWKIB KoMmaHja oOupatorbes ekcreptrn (1 Ha komanmy). Excreptu
CIIaf0Th OKPEMO Bi KOMaHI. BoHM MaTuMyTh OKpeMe 3aBIaHHS.

3aBaaHHs Ui KOMaH/A: KOKHa KOMaH/Aa OTpuMy€e 1 3aBmIaHHs, B SKOMY €
OMKUC KOHKPETHOI BUPOOHMYOI CUTyallli Ta psAJl NUTaHb, Ha SKI Ma€ BIAMNOBICTU

KomaH/1a. J[arouu BiAMOBIIb HA MUTAHHS, 8ANCIUBO OOIPYHMYBAmMU C8010 OYMKY!
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Yac Ha miAroToBKYy: 5-7 XBUJIUH KOMaHIU OKPEMO OOTOBOPIOIOTH MOXKIIUBE
pilIeHHS TPOOIEMH.

Buctyn: KoxxHa komaHja mpeAcTaBisie KaliTaHa, SKUW 3a4UTY€ BHUXIJIHI
YMOBH 3aBJIaHHS Ta Ja€ BIJIMOBI/1 HAa HasBHI MUTaHHA. YJIeHM KOMaHIU MOXYTh
J0TIOMaraTH KariTaHy y BUMAJIKy TPYIHOIIIB.

3aBaanHsa ekcnepram: ExcrnepTu ciayxaloTh BUCTYN MEpUIOl KOMaHIW,
3a/1al0Th 1Ml MUTAaHHA Ta PajiATbcsa MK cooOoro. [licns BucTyny KamiTaHa KOMaHIH
Ta MUTaHb (CBOIX Ta ayAUTOPIi) €KCIEPTU al0Th OLIHKY MPOIO3UIIISIM KOMaH[IH,
OOIpYHTOBYIOUM BJACHY JYMKY. TakoX €KCIepTH MOXYThb 3alpONOHYBaTH
BJIACHUI BapiaHT BUPILICHHS CUTYaIlll.

AyIMTOpIifi: MUTAHHS Ta MPOIMO3HUIIT HIIMM KOMaHJaM MOXYTb 3aJaBaTh
yci Gaxaroul micisi TOro, sIKk KOMaHJa 3aBEpIIUTh CBill BUCTYI. AyIUTOPIS clyXae
KOXXHY KOMaH]ly Ta aHaJi3ye ii BIATOBIIb.

Ilicna 3aeepuiennsn 062060penns npono3uuyii nepuioi KOManHou ma OyMoK
eKcnepmie NOYUHAECMBCA GUCHIYR OpYy20i KOoManou i nOGHUIl anzopumm Oill
HOBMOPIOEMbCA 3HOBY.

IMincymok: BuKkIagad aHajizye poOOTYy KOXKHOI KOMaHAM Ta TpPyHu
ekcreptiB. BHOCHTH CBO1 3ayBakeHHS Ta TMIPOIO3HIlI CTOCOBHO SKOCTI 1
IHTEHCUBHOCTI iX poOoTH. [lopiBHIOE, HACKUILKU BapiaHTH BUPIMICHHS MPOOIeMU

KOXXHOIO KOMaH/I0I0 € JIOTTYHUMHM Ta MOKJIMBUMHU JUIS peati3aliii.

3ABJAHHS 151 KOMAHI:
KOMAHJIA 1

3 BepecHs B JKUTOMHUPCHKIN TiIpOreosioro-MeniopaTuBHIN mapTii Oyio
3aIIaHOBAHO BUi3J 1O THUITIOBUM OCYITyBaJdbHUM cucteMaM «KypaBkay, «Kamnra
["amo» Ta «BimpxoBaTKa» 3a1si CUCTEMHOTO BiOOPY MpoO TPYHTIB 1 BOIU IS 1X
MOAJIBIIIOTO aHamizy B yaboparopii. [lmanyBanocs BimiOpatu 3pasku Bogu i3 17
CBEpUIOBUH, 17 mpob rpyHTY I aHamizy ix (Pi3MKO-XIMIYHUX BJIACTHUBOCTEH.

3pa3ku BOJIM MJIaHYBAJIOCS B1A10paTH 31 CBEPAJIOBUH, 3pa3Ku IPYHTY — 13 IIyp(diB.
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Jlns BuKOHaHHS poOIT rojoBHUM reojoroM HOpomeBuuem Iletpom Oymo
y34TO 13 CO00I0: KapTH OCYyIIyBaIbHUX cucTeM «BinbxoBaTkay Ta «Kamura ["anoy,
17 emuocTelt 11 BinOopy Boau Ta 10 MimieukiB st Bi1OOPY IPYHTY.

Sk iHxeHep 3 BigOopy mpod mpoaHami3yuTe:

1. Yu roTtoBa excrieauilisi 10 BUizny Ha 00’ €kT? JIOBeAITh BIACHY JyMKY.

2. Slxux mpaBusl TexHIKK Oe3nexkd BaM HEOOX1AHO JTOTPUMYBATHCS B
ekcreaunii Ha 00’ extu?

3. Sk came Bu opranizyere po6oTy?

KOMAHJIA 2

B XOBTH1 y WITOJIbHI Ta Yy Kap’epl miaAnpueMcTBa «bITOIEpKIBCHKIIAXT,
po3ramoBaHux 3a 4 KinomeTpu a0 cena Bapobaii KpacHomeTpiBcbKoro paiioHy
XMenpHUITbKOT 00J1acTi Oyae MpOBEACHUN MiAPUB MOPOJINA 3 METOK IMPOCYBAaHHS
320010 IITOJIBHI BrJMO MacWBY IMOPIJ Ta PO3MYIIYBaHHS MOPOAM HA OJHIN 13
TUITHOK  Kap’epy. BuOyxoBi poOOTM B IITOJIBHI 3alJIAHOBAaHO TIPOBECTH 3
BUKOPUCTAHHSIM IIMYpPIB, HAa Kap €pl — KAMEPHUM METO/IOM.

3 METOI0 MIATOTOBKH JI0 MIJPUBHUX POOIT Ta MPOBEACHHS IHCTPYKTAXy 3
TEXHIKM OC3IEeKH MPHU MPOBEACHHI BUOYXOBUX pOOIT JalTe BIIMOBIIL HA MUTAHHS:

1. fdxi migroroBui pobotu Oynau 3amaaHoBaHi Bamu, sk iHXEHEpPOM-
T'€0JIOrOM TIPH CKJIaJaHHI MMacmopTy BUOyXoBuX pooiT? YoMy came mi?

2. SIxi mpaBwiia TexHiku Oe3nekn Bu manyere BukonyBatu? Yomy?

3. UuMm OyayTh Bifpi3HATHCS BHOYXOBI pOOOTH B IITOJBHI BiJf BUOYXOBHX
po0it B Kap’epi?

KOMAHJIA 3

KepiBauntBo mignpuemctBa BAT «llonraBapymn» TpuidHSIIO pIlICHHS
3akputn maxTy «[liBaiuna 3ipka», po3mimeny 3a 3 kM Bix cena boopiska ta 500 m
Bix maxtu «Bopo6'iBchkay. ['mubuna maxtu — 180 M, m1axTa ocHaIIeHa CKIaIHOO
CHCTEMOIO BOJOBIJZIMBY y 3B’A3KYy i3 NPUILUIMBOM Boau B Imaxty 10 Mm%/ rog.
Kpimnienns maxtu — 3amizobetonHe. IcHye cuctema TpaHCHMOPTHHX 3acO01B MJis

MepecyBaHHs MIJ36MHUMHU TIpHUYUMU BUpoOkamu. Ha Tepurtopii maxru € cucrema
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CIOCTEPEKHUX CBEPIJIOBUH JUIsl JOCIIIKEHHS BIUTUBY JOOHWY1 KOPUCHOT KOMIAJIMHU
Ha M1A3€MHI1 BOJU.

Ilepen Bamu $K mNpOBIAHMM TE€OJOrOM IIAXTH TIOCTABJICHE 3aBAaHHS
ONTHUMI3yBaTH BUPOOHMYI MPOLECH Ha IIaXTl HAa 4ac ii 3akputTs. [linroryiire miaxn
po06iIT, 6a3yr0YMCh HA TAKUX MUTAHHAX:

1. Skwuit Bua poOiT Kpaie oOpaTH: KOHCEPBAI[lI0 UM JIIKBIJALIIO MIAXTH?

2. Slki Bugu poOiT Bu mianyere npoBecTu Ha AaHiil maxrti? OOrpyHTYMTE
CBOIO TYMKY.

3. SIxa 1075 CHITKA€e CIOCTEPEkKHI CBEPAJIOBUHU?

4. SIxkux mpaBWJI TEXHIKM Oe3neku Tpeda NOTpUMYBATHUCS JJISl MPOBEACHHS

pooiIT?

3ABJAAHHA 2: «/IOIIOMUIKHI POBOTH B 'PHHYHX BUPOBKAX»
Xio pooomu:

CryneHTd AUISTHCS HA JIB1 TPYMH: MPAIIBHUKW BTy OXOPOHHU TIpalll Ta
IpaIiBHUKA BTy OpraHizaiii po3BigyBanbHuUX pobiT. KoxkHa rpymna mporsrom
10 xBWJIMH OMpaIbOBY€E OTPUMAHE 3aBJAAHHS, MICIS YOTO MOYNHAETHCS KOJIEKTUBHE
0oOroBOpeHHs. 3aBIaHHS KOXHOI 13 TPyl — HABECTH BIIACHUU BapiaHT pIillICHHS
3aB/IaHHs, OOIPYHTYBATH BJIaCHY TOUKY 30pYy Ta MEPEKOHATH OIOHEHTIB.
3ABJAHHA JIJIA I'PVII:

B omHomy i3 re3eHKiB maxTu «Apwmidicbka 3ipka» Ha TaubuHi 417 M 1o
TOpU30HTY & 1 (MamoHOK 3) BiIOyBAaeThCS PO3BiKA KOPHCHOI KOMATWUHU —
KaMm’stHoro ByTuUwis. Po3Bimka mpoxoauTh 0€3 BUKOPUCTaHHS BUOYXOBUX POOIT.
Tomy mpamiBHMKaMu BIJJIUTYy oOprasisamii po3BimyBadbHUX poOIT Oyio
3aMpOTIOHOBAHO BUKOPUCTOBYBATH BCACYIOUHMH CIOCIO TPOBITPIOBAHHS TIPHUYOI
BUPOOKH. AHAJIOTIYHO JUTsl TPOBEICHHS] BUOYXOBUX POOIT /I CTBOPEHHS TpaHIIel
HeoJaIiK maxTH (i3 BUKOPUCTAHHSIM 30BHINTHBOTO 3apsiay) OyjIo 3amporoHOBaHO
HarHiTarOunii cmocid mpositproBaHHs. [IpoTre mpoexkt BupoOkm He OyB

MIATPUMaHUM MpalliBHUKaMH BTy oxopoHu npaiii. Hapasi BinOyBaeThbcst Hapaaa
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MDK BIIIUTAMH PE3YJIBTATOM AKOI Ma€ OyTU NMPUNHATE PILICHHS — SIKUWA came

cnoci0 MpOBITPIOBAaHHA Kpallle BUKOPUCTOBYBATH MpU poOOTax.

3ABJIAHHA 3: «ICTOPIA IIAXTH «APMIHChKA 3IPKA»
Xio pooomu:

VYci cTyaeHTH OTpUMYIOTh Kelc (ICTOpil0) Mpo MIAXTy «ApMIHCbKa 3ipKay.
Ha ompaitoBanns keiica (IpoyMTaHHS Ta aHali3 CUTyallli) CTYAEHTH OTPUMYIOTh
10 xBunuH.

[Ticns mpounTaHHs Ta IHAMBIAYAJBLHOTO aHANIZY Kelca rpymna nepexoiauTh
0 KOJEKTUBHOrO OOrOBOPEHHS CHUTyallli Ha IIaxTi, CHOUpalOYuCh  Ha
3aMpONOHOBAHI MICIIA TEKCTY MUTAHHS.

['onoBHa MeTa: MakCMMajdbHO TJMOOKO TMpOaHaNi3yBaTH CHUTYAIIlo,
BIJIMOBICTH Ha 3aMpOIIOHOBAHI MUTaHHS, OOTPYHTYBAaTH CBOIO TYMKY.

B wmiif mpaktuuHiii poOOTI BUKIJIANay BUCTYMAE KypaTOpPOM JHUCKYCIi, SKUN
BKIHIII 3aHATTS TMIACYMOBYE 111€i, 3ampOINOHOBAaHI CTYJIEHTAMH, aHaJI3ye

AKTUBHICTH KOKHOT'O CTYACHTA Ta BUBA)XCHICTH HOTO piH.ICHB.

HIAXTA «APMIHCBbKA 3IPKA»

[ITaxTa «Apwmilicbkka 3ipka» po3TalioBaHa Ha miBAHI IlepBoMaiichbKOro
paiiony JloHempkoi obOmacti. Pobora miaxtu Oyma crpsiMOBaHa Ha PO3pOOKY
IUIACTIB KaM’SIHOrO BYriuist Ha riaubuui 417 Ta 485 MeTpiB (FOpHU30HTH aj Ta a).
KoHcTpykinisi maxTi mpecTaBisiia co00r MaxTHUNW cTOBOYp, /1Ba KBEpIILIaru 3i
ITPEeKaMH Ta KaMepy s 30epiranHsa MarepiaiiB (MaTroHOK 3).

MaJroHoK 3

[I] LIAaXTHUH CTOBOYp
KBepuuiar

Kamepa

l B orpex

IJIACT KOPUCHOT KOTIaJIMHU
2 TOPU30HTH B PO3pOOILLi

a2




Kpinnennss kBepuuiarie Oyno NOpOBENEHE 13 BUKOPUCTAHHSIM CHUCTEMHU
aHKEpIB Ta 3ali3HUX KOHCTPYKIH, KpIMUIEHHS CTOBOypa IIaxXTU — JI€peB’siHE
(cToBOYp B nmepeTuH1 IPSIMOKYTHHI).

TexHiuHEe OCHAIEHHs IIaXTH Ta CYMYTHIX MiI36MHUX BHPOOOK OYI0
BUKOHAHO 3a yCiMa BHMOraMU HOPMAaTHBIB 3 OXOpoHM mpaii. TemmepaTypa B
IIaXTi MiATpUMYyBajacad B Mexax He Outbme 28CP, mporte mMana micue migBumeHa
BOJIOTICTb.

OcBiTJICHHS IIAXTH Ta KBEpIUIAriB BigOyBajgocs 3a paxyHOK CHUCTEMU
CTaIllOHAPHUX CBITUJIBHUKIB 13 JIFOMIHECIIEHTHUMH JaMIliamMu (Hampyra, Mo
nonaBanacs Ha Jiamnu — 240 B). JlokanpHe OCBITJIEHHS KaMmepu BiaOyBaocs
IIUISIXOM BUKOPHUCTAHHSI JIaMIT HaKaJrOBaHHS 0e3 apmaTypu 13 Hampyroro 127 B.
BpaxoByroun KOHCTPYKIIiIO IAXTH, IH)KEHEpaMHU-TeojioraMu OyJia 3alporiOHOBaHA
npsiMa CUCTEMa BOJIOBIUTMBY 13 KOXKHOTO OKPEMOT'O TOPU30HTY.

BpaxoByroun rimmOuHy mig3eMHOT BUPOOKH Ta HEIOCTATHICTh PI3HUIl TUCKY
JUIS IPUPOAHOT 11 BEHTHJIAIIT 3 METOI0 OYMINCHHS PYAHUYHOTO TOBITPS IIaxTa
NpOBITpIOBAJIacsl 13 BUKOPHUCTAHHSIM «BCAacyrouoro» metoay. CBike MOBITPs
MOCTYIIAJIO Ha 3a0iil MIJITXOM MPUPOJTHOTO MPOBITPrOBaHHs. BogHouac Ha BijcTaH1
TP METPHU Bil YCTA IITPEKY OyJIO BCTAHOBJIEHO BEHTHJISTOP, LIO0 CTBOPIOBAB
PO3PIIDKEHHST Ta HAMpaBiIsB TOBITPSA 13 BUPOOKHM 1O BEHTWIALIHHOMY
TPyOOIIPOBOTY HA IMMOBEPXHIO.

Ockinbku B xoBTHI 2009 poky Ha cycimHii maxti «OpiiBchka BHCOTa»
BimOynacs aBapis yepe3 BUOyX MeTaHy Ha riauOuHi 512 MeTpiB, IO MPU3BEIO 10
3arubeni 3-X maxrapis, Ha MaxTi « ApMiiicka 3ipkay OyJ0 MOCUICHO KOHTPOJb 3a
CKJIaJIOM PYIHUYHOTO TOBITPSI Ta ra3amu, IO MOXYTh BUIIISTHUCS B IpoIleci
POOIT.

B ciuri moTouHOrO pOKy mmaxta «ApMiiichka 3ipka» Oylla THMYacoBO
3aKpUTa Yepe3 IMPOBEACHHS TPABOOXOPOHHUMH opraHamMu M. [lepBomaiichk
pO3CIiyBaHHS y 3B’SI3Ky 13 BHOYXOM, IO CTaBCS Ha pIBHI TOPU3OHTY ay Ta
MPU3BIB J0 aBapiiHOI cuTyalii (MOKex1 Ha 1axTi, 00Baly IITPEKY Ta KBEpIILIary,

pyiiHyBaHHs TexHiku). Ha naHuii MOMEHT KEpIBHULITBOM IIAXTU OyJO MPUUHSTE
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pIlIEHHS MPOBECTH i1 KOHCEpBalilo. Y 3B’sA3Ky 13 uuM Bawm sik reosnory I kateropii
OyJ0 JTOpY4YEeHO MPOKOHTPOJIIOBATH MPOIEC KOHCEpBAIlll IIaXTU Ta MIATOTYBATH
3BIT 17151 KepiBHULTBA. [ 1boro Bam HE0OXI1HO MpoaHai3yBaTH Psiji MUTAHb:

1. Ak Bu esascaeme, wo moeno cmamu NPUYUHON 8UHUKHEHHS asapii npu
nposedenHi pobim?

2. Yu € 63aem036’a30K Midc cnocobom eeHmuiayii 2ipHU4oi 8upobKu ma
asapieto, wo eunuxia 8 waxmi? Ob6rpynmyiime c80t0 OYMK).

3. Ilpoananizyume 3aecanvhe ocHaujeHHs: ma KOHCmMpYKyio waxmu. Yu
3200Hi Bu i3 Hum?

4. Ax Bu oxapaxmepuszyeme xoucepsayito wiaxmu «Apmiticeka 3ipka»?

Onuwimo 3anianosari Bamu pobomu.
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bYPOBI POEOTH
IMMPAKTUYHA POBOTA Ne 5
Tema: YMOBHI N0O3HAYECHHS TA re0JI0rYHA JOKYMEHTALIA NP OypiHHI
Meta poboTH: HABUUTHUCS BECTU POOOTY 3 I€OJIOTTYHOIO TOKYMEHTAIIIO TPH
OypiHHI.

CaMocCTIiHA IMIJITOTOBKA JI0 pOOOTH

BuBuntu TeopetnyHuii Marepian 3a TeMoro. O3HaHOMHUTHCS 13 JITEPATYPOIO

3a TEMOIO.
3aBiaHHs AJI1 CaMOIEPEBIPKU:
[lepepaxyiiTe BUAM reosiorivHoi JOKYMEHTAIlll pyu OypoBUX poOOTaXx.

2. o Take >kypHaJIM MOPENCOBOI0O Ta MOIIAPOBOTO OMUCAHHS TOPiA?

3. SIxi yMOBHI1 MMO3Ha4Y€HHS TIPChKUX MOpin Bu 3HaeTe?

4, SIxi ICHYIOTh BUMOTH JI0 3alIOBHEHHS )KypHaIIiB OypoBHUX POOIT?

3AB/IAHHA 1:
«3AIIOBHEHHA ’KYPHAJLY I1OLIAPOBOI' O OITHUCY IIOPL]]»
Xio pooomu:

KoxHoMy cTyneHTy po3naerbcs OKpeMuil BapiaHT. BinmoBigHo 10
OTPUMAHOTO BapiaHTy HEOOXITHO 3alIOBHUTH KYpPHAJ IOIIAPOBOTO OMHUCY TOPiJ
(bopma mpencraBiacHa B Tabmuii 2) 3a HasSsBHUMHM JaHUMH OypiHHs (HaBeIeHI
BUXIIHI JaH1 A1 poOOTH — OKpeMl JUIsl KOXKHOTO BapiaHTy). 3eepuimsb yeazy, ujo
0yoyeamu KoOJIOHKY HeOOXIOHO 6 macuimabi i0nosioHO 00 MOSWUHU NOpIo, a
MaKodc GUOLIAMU GIONOGIOHUMU YMOBHUMU NOZHAYEHHAM YCi HEY3200)CEeHHS 8

3anseanni nopio. llepenik yMOBHUX IO3HAY€Hb MPEJCTaBICHUN BKIHIIl I[HOTO

MociOHMKA.
Tab0anis 2
dopma 111 3aI0OBHEHHS JKYPHATY MOIIAPOBOTO OIHCY TIOPiT
Cucrema | Bigmin | Ianmekc Kononka [loTyxHICTb, M Omnuc nopix

Bil | 10 | YyCBOTO
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Buxinai mai st poOOTH:

B cepnHi moTtoyHoro poky mnpuBaTHa kommnadis «['eopyn», npoBoauia
MONIYKOBE OypiHHS 3 METOI0 NOCHKEeHHS NUIssHKU «FOpiiBCcbka» Ha 3aMOBJICHHS
BAT «IlonraBuagpa». Bu, sik iHkeHep-reoJior, OyJid HampaBleHl Ha AUIIHKY, /€
MpoBOAMIIUCS OypoB1 pOOOTH, ISl iX KOHTPOJIIO Ta 3allOBHEHHSI TEOJOTTYHOT
nokyMmeHraiii. ['onoBHO Metoro st Bac Oyno onucanHs mopia, siki Oynu
PO3KpUTI i yac OypiHHA. B MailOyTHbOMY 111 1aH1 JO3BOJISITH 3pOOUTH MPOTHO3U
CTOCOBHO T€0JIOTTYHOT OyI0BH Ta MOXKJIUBUX KOPUCHUX KOMAJIWH Ha JTUISHIIL.

Tomy Bam HeoOXiZHO 3amOBHUTH KypHaj MOIIAPOBOrO OMMCY MOPiA 3a
JaHUMU OYpIHHS.

Hani OypiHHS:

BapianT 1: 710 2-X METPIB YETBEPTHHHI ITICKH,
TaJICYHUKH.

1o 37-Mu MeTpiB BEPXHbOHEOTEHOB1 PUXJI1
raJIeYHuKH 3 IpouIapKkaMu
KPYITHO3EPHUCTHUX ITICKIB

10 52-X MeTpiB HIDKHBOHEOT€HOBI IIapyBaTi
CBITJI1 KBapIIeB1 MICKH

1o 67-Mu METpiB BEPXHBOTIATICOTEHOB1 Oypi
TOHKOIIAPOBI TJIUHH

1o 87-mu MeTpiB CepeIHbO MaJleOreHOBI Cipi
apyBari MiIaHuCTi Meprelti,
B MTOJIOIIBI — KPYITHO3EPHUCTI
MICKU

1o 115 — tu meTpiB BEPXHBOKPEHISTHI TEMHO-CIpi
MOpUCTi rpyOomapyBari
BaITHSIKU

Bapianr 2: 10 4-X MeTpiB YEeTBEPTUHHI CYICKU

10 12-tu meTpiB HIDKHBOHEOI€HOBI ITICKHU 3
JIIH3aMU TJIAH.

10 29-Tu MeTpiB BEPXHbOIIATIEOT€HOBI
rpy003epHUCTI MICKHU 3
BKJIIOYEHHAM (hochopuTOoBHX
KOHKpEITii

1o 61-ro metpa HUKHBOIIATIEOT€HOBI
I1apyBaTi Mepreii

10 99-tu MeTpiB BEPXHBbOKPEHIHI BalHIKH
BKJIIOYEHHSAMU (payHU
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Bapianr 3: 70 5-Tu MeTpiB YEeTBEPTUHHI CYIiCKH, KOBTI

1o 17-mu metpiB BEPXHHOHEOTEHOBI PUXJIi
raJIeYHrKH 3 poLIapKaMu
KPYIHO3EpHHUCTHUX ITICKIB

10 35-Tu MeTpiB BEPXHBOIIAIEOTEHOBI
rpy003epHUCTI MIiCKH 3
BKJIIOUEHHSM (pochopUTOBUX
KOHKpELii

10 55-TH MeTpiB HUKHBOIIATICOT CHOBI
mapyBari Mepreli, B MoA0MIBI
— KPYNHO3EPHUCTI MiCKU

1o 78-tu MeTpiB BEPXHBOKPEHISHI
TPIIMHYBAT1 BalHIKU

3AB/IAHHA 2:
Xio pooomu:
CTyaeHTH OTPUMYIOTh 3aBJaHHS, OIPAIlbOBYIOTh HOTO CaMOCTIHHO
npoTsiroM 10 XBUIIMH TICHs BIIOYBA€ThCS KOJIEKTUBHE OOTOBOPEHHS.
3AI'AJIBHE 3AB/IAHHA
B nporieci niHekoBoro OypiHHS «Ha BUKII» cBepjoBHHU Ne 12 Ha MiisHIN
«JIeBeHIiBcrkay Oyno mpoiaeHo Tpu peiicu. Peiic 1 — Bimx 0 mo 1 metpu
(rpyHTOBO-pOCIMHHME map, Ha 0,5 M moyaBcs map >KOBTOTO CYIICKY). Petic 2 —
Bim 1 mo 2,5 merpiB (map >XOBTOro cymicky, Ha 1,8 mouaBcs mmap BaKKHX
cyrinuHkiB). Petic 3 — Bim 2,5 mo 4,5 merpiB (mmap BaXKMX CYTJIMHKIB, Ha 3,8
nmoyaBcs Imap BamHsKiB).3a pe3yiabratamu OypiHHS Teojgorom O. CIHMHBKO

CKJIAJICHO >KypHaJ MOIIApOBOTO OMUCY MOPII;

Ne ['mubuna mapy TosmuHa Buxin I'eonoriunuii onuc nopix | Bik mopin
mapy | Bin 110 uiapy KEpHY
1 0 1 1 100 I'PIII, ga 0,5 mouascs Q
CYIICOK
2 1 2,5 1 100 Cymicok, Ha 1,8 mouaBcs Q
BAKKUH CYIJIMHOK
3 2,5 4,5 2,5 100 Baxxkuii cyrnuHok, Ha 3,8 Q, Js
ITOYaBCs BAITHIK
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[Ipoananizyiite npeactaBieHuid n1okymMeHT. Uu norojpkyerecss Bu i3 Takum
3alOBHEHHSAM JKypHany? Skux mnOMUIOK mpunyctuBcs reojor? Ha ocHOBI
HasiBHUX JAHUX CKJIQJIITh XKYpHAIM MOPEHUCOBOro Ta MOIIAPOBOrO OMUCY MOPiA AJIs

cBepuioBuHU Ne 12.

IMMPAKTUYHA POBOTA Ne 6

Tema: Ilo0OynoBa reosiorivHoro po3pisy 3a J1aHuMH OypiHHS

Mera poOoTH: 3acBOITM YMOBHI IIO3HAYEHHS TIPCBKUX TMOP1A, HABUUTUCA
OyayBaTH T€OJIOTIYHI pO3pI3H, OTPUMATH JOCBII TMpami 13

OypOBHUM KypHAJIOM

CaMocTiiHA ITIJIT0OTOBKA JI0 pOOOTH

BuBunuti TeopermuHuWii marepian 3a Temor. O3HailomMuTHCS i3
PEKOMEHIOBAHOO JIITEPATypPOIO 10 KypCy.
3aBnaHHs 1JI1 CAMOTIEPEBIPKU:
1. SIxi mxepena narTh iHOOPMAIIiO TTPO TIPCHKI MOPOIH IMij yac OypiHHS?
2. SIxi yMOBHI MMO3HA4YEeHHS JIJIs TIpChKUX mopia Bu 3HaeTe?

3. Ilo Take reomoriunmii po3pi3? s doro BiH OyayeThCs?

3ABJIAHHA 1: (II[JITOTOBKA /10 IIOBY/IOBH 'EOJIOT'TYHOI' O
PO3PI3Y 34 IAHHUMH BYPIHHA »
Xio pooomu:
CTyneHTH CaMOCTIMHO OMpPaIbOBYIOTh MPEJCTABICHY CHUTYAIII0 MPOTATOM

10 XBWIMH, TICHIS YOT'0 MOYNHAETHCS 11 KOJIEKTHBHE OOTOBOPEHHS.

3ATI'AJIBHE 3AB/I[AHHA:
Bawm sik rimporeonory I kateropii HeOOX1AHO MOOYyBaTH T'€OJOTTUHUM

po3pi3 3a manumu OypiHHSA o cBepaimoBuHam Ne 12,13,14,15. Ilpore Oyposwmii
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KYpHaJl HE MICTUTh TaKUX JAHUX, K aIbTUTyIu cBepasoBuH Ne 15 ta Ne 16,
BiicTanb MiX cBepjyioBuHamMu Ne 13 Ta Nel4, a Takoxx TeHE3UC BIJKIAJIB,
PO3KPUTUX LMMHU CBEPIJOBMHAMHU. BiacyTHi B OypoBOMY JXKypHajl 1 BIK MOpiA,
po3kputux cepmaioBuHamMu Ne 15 Tta No 13. Tlomipkyite, 4ud MOXKJIUBO
moOy1yBaTH reoJIOT1YHUM po3pi3 3a HAsBHUMU JJaHUMU. YU BaXKJIMBI BiJICYTHI J1aHi,

Ky 1H(GOpMaIliI0 BOHU MOXKYTh AaTH? OOIpYHTYHUTE CBOIO TOUKY 30DY.

3ABJIAHHA 2: (IIOBY/IOBA I'EOJIOT'TYHOI' O PO3PI3Y 34
JAHUMH BYPIHHA»
Xio pooomu:
KoxxHOMY cTyneHTy HamaeTbes BapiaHT Bif 1 g0 24. Tlopsimok po3mMimieHHs
CBEPJIOBHH BiJITIOBiJa€ HOMEPY BapiaHTy (Tabnuis 4).
HeoOximHO BUKOHAaTH 3aBHaHHS 3 MOOYJIOBH T€OJIOTIYHOTO PO3pPI3y 3a
OaHUMM OypiHHA(IIpencTaBieHe Huxkue). [losicHEHHA 10 BHMKOHaHHSA poOOTH

peACTaBICHO MICHs TabmuIl 4.

3AT'AJIBHE 3AB/IAHHA:

[IpoTsirom JIUTTHS-BEPECHS 2016 pPOKY YepHiBELBKOIO
r'€0JIOrOPO3BiyBAIBHOIO TAPTIE0 OyJIO0 MPOOYPEHO CBEPAJIOBUHM Ha JTUISHITI
«OnpxiBcbkay. IIpoxigka cBepaJIOBUH BigOyBasacsi 3  BHKOPHCTaHHSM
KOJIOHKOBOTO OYpiHHS JUIsl OTPUMaHHS KEpHY — KaM SHOTO MaTepiaiy, SKud Ou
J1aB HAUTOYHIITY T€0JIOTTYHY 1H(OPMAIIiF0O CTOCOBHO OCHIIKYBAaHOT TIITHKH.

B nmaGoparopHux ymoBax OyJo IOCHIIKEHO 3pa3Kd KEpHy, a TaKOX
MpoaHanizoBaHi gaHi OypoBoro xypaany. [lepen Bamu sik reonorom I xareropii
YepHiBEIbKOI T€OJOTOPO3BIAYBAIBHOI MapTii MOCTaBIEHE 3aBIaHHS MOOYIyBaTH
reOoJIOTIYHUHN PO3pi3 BKA3aHOI AUISHKH 3a JaHUMH OypiHHSA, siki Bu MoxkeTe 3HalTH
B mpejacTaBieHoMy Bam ¢parmenti OypoBoro xypHamy (tabmuns 3). Takox Ha
po3pi3i  HEOOXITHO TO3HAYUTU PIBEHb IPYHTOBUX BOJ. Bincranp Mik

CBEpJUIOBUHAMHU JI0piBHIOE 50 M.
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Taomuis 3

Omnwc nopin [Tpumitku
. % % = (nposiB BO/IH,
= | E = 5 2| xapakTepHcTHKa
2 | 3 > g = .
°c| 2 2| & = 5 8| npoMMBOYHOI
2 g £ g E ® 3 piIMHH, 3pa3Ku
O = % o| .5 % =]
2| 2 =g g & bayrm,
4 é S S F| BKIIOYCHHS B
< — - MIOPO/Ii TOTIIO)

111223 | 1| aQs Cymicok cipuii 3aTopdoBaHuit 4,0 | nossa Bomu —2,0

2 | aQs L1 cipuii 13 3anMIIKAMHU OpraHiKu 6,0

3| aQs [Ticok npidHO3EpHHUCTHI 20,4

4 | aQsz [Ticok cepeTHbO3epHUCTHI 31,7

5| Ct Bannsix TpimunyBaTHit 65,0
2.1 126,4 | 1. | aQs Cymicok cipuii 6,0 | mossa Bomm —5,0

2. | aQs [Ticok mpiOHO3EpHUCTHIT 14,0

3. | aQs [Ticok cepeaHbO3EpHUCTUI 19,0

4, | C1 Bannsk TpimuHyBaTHii 34,9

5. | D3 Aprinit cipuit 58,7

6. | YPR ['paHiT KPYMHOKPHUCTATIYHUT 65,0
3. | 1413 | 1 | dQs Cymicok cipuii 3atophoBanmii 2,2

2| G ['muna yopHa, mioTHa 8,8 | mosBa Bomu — 3,0

3 C1 Bannsik TpimunyBaTuit 69,8

4 | D3 Aprinit cipuit 89,3

5 | YPR I'panit KpymHOKpHUCTATIYHHHA 92,0
4. | 1441 | 1 | dQa4 Cymicok cipuii 3aToppoBanmuii 3,1 | mosBaBomHM — 2,0

2 Cs ['muna yopHa, naoTHa 11,3

3 C1 Bannsik TpimunyBaTuit 72.8

4 | Ds Aprinit cipuit 97,9

5 | YPR I'panit KpynmHOKpHUCTATIYHHHA 99,6
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Tabnuus 4
Tabnuus po3MIIIEHHS CBEPAJIOBUH BIAMOBIIHO 10 BapiaHTy

Bapiant | Ilopsaok Bapiant | Ilopsinok Bapiant | Ilopsigok
CBEpPAJI0BHH CBEpPAJI0BH CBEpPAJIOBHH
Ha npogii H Ha Ha npodii

npodiai

1 1,2,3,4 9 2,3,14 17 3,4,1,2

2 1,3,2,4 10 2,34,1 18 3,1,2,4

3 1,4,3,2 11 2,4,1,3 19 4,1,2,3

4 1,3,4,2 12 2,431 20 4,1,3,2

) 1,4,2,3 13 34,21 21 4,2,1,3

6 1,2,4,3 14 3,421 22 4,2,3,1

7 2,1,3,4 15 3,2,1,4 23 4,3,2,1

8 2,1,4,3 16 3,24,1 24 4,3,1,2

ITosicHeHHs 10 poOOTH

Poszenanemo suxonanns pobomu ma npuxiadi oanux gpacmenmy 6yposoco
arcyprany (mabauys 5).

Ha apkymri mimiMeTpoBOoro mamepy 3JiBa Ta CIpaBa HAHECTH IIIKaIy
BepTHKaJIbHOTrO MacmTaly. JloBKMHA WIKaaM 3aJeXUTh BiJ QJIBTUTYAH YCTA
CBep/UIOBMHU Ta TMOWHU 3a0010. ToOTO abum oOpaTu mpaBWIbHY HIKaTy (3a
JOBKUHOI0) HEOOXIIHO BHSIBUTH HaWOUIbII TJIIMOOKY CBEPIJIOBUHY Ta
CBEp/JIOBUHY, 10 MAa€ HaWOLIBII BUCOKY MO3HAYKY YyCTsA. TakuM YMHOM, IIKaja
Mae OyTH JIOBIIIOIO HE MEHII, HiXK Ha 1 ¢cM 3a HaWrauOIy BiIMITKY 3a0010 Ta 1 cM
JTOBITIOKO 32 BIAMITKY YCTS HAMBHUIIOT CBEP/IJIOBHUHHU.

AOH 1mIKana BEPTUKAJILHOIO MacHITa0y MOMICTHJIACS Ha apKyIli HEOOXiTHO
oOpaTu BepTuKanbHui MacmiTad (Ha Bamr po3cyn), ane Takum 4uHOM, abu BiH OyB
3pyYHUM 1 JUIS MOOYMOBH, 1 MOAAQNBIIOrO aHami3dy. TakoX BapTo 3a3daieriib
o0paTy TOPU3OHTAIBPHUN MacmTad IS PO3MIIIEHHS CBEPJIOBHH BIIHOCHO OJHA
onuoi. Ilpuitmemo Biactanp MiK cBepamoBuHamMu 3a 50 M. Posmimyroun
MalOyTHIH Tpodine BapTO 3aJMINIUATHA MICIE JUIsi YMOBHHMX IMO3HAY€Hb 3 IMPaBOi
CTOpPOHHM apKyIia. BUHOCAThCS yci mo3Ha4YeHHsI, 10 By BUKopucTamm.

BeprukanbHuii Ta TOPU30HTAIBHUI MacIiTaOW BKAa3yIOTHCS Y BEPXHBOMY
MpaBOMY KYTKY apKyIIia.

3an3y HEoOXigHO 00’€qHATH [BI INKAIW BEPTUKAJILHOTO MacIITady
Tabauuero, o CKiIanaerbes 13 5 psaakiB (Ne cBepIioBUHM, aOCOIOTHA MO3HAYKA
YCTSl — aJIbTUTYJa, aDCOJIIOTHA MO3HAYKA 320010, IMMOWHA MPOSIBY MiJI3EMHUX BOJ,
B1JICTaHb MIXX CBEP/JIOBUHAMM ).
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1 1050 |1 |aQ4 | Cymicok cipmii 6,0 | mposB Boau-5,0
2 | aQs | ITicok mpibHO3epHUCTHI 14,0
3 | aQsz | ITicok cepemHbO3EePHUCTHIA 19,0
4 | C Bamusik TpimuHyBaTHit 35,0
5 | D3 Aprimit cipuit 59,0
6 | YPR | ['panit KpynmHOKpUCTATIYHUI 65,0
2. |116,0 | 1. | aQs | CyrnmHOK OypHii IIIOTHHIMA 50
2. | aQz | Cymicok KOBTHI 14,0
3. | aQz | ITicok cepemHbO3epHUCTHIA 21,0 | mposB Bomu-16,0
4, | C1 Banusik TpimmHyBaTHI 45,0
5. | D3 Aprimit cipuit 65,0
6. | YPR | I'panit kpynmHOKpHUCTaTIYHUN 67,0
3. 1116,0 |1 | aQz | CyrnuHok Oypuii IUIOTHUMA 8,0
2 | aQz | Cymicok KOBTHI 15,0 | mposiB Boau-12,0
3 | aQz | Ilicok cepemHbO3EPHUCTHIA 33,0
4 | fgQ1 | ITicok KpyIHO3EPHUCTHI 38,0
5 1Ct Bannsik TpimunyBaTHit 45,0
6 | D3 Aprinit cipuit 62,0
yPR | I'paHiT KpynHOKpUCTAIIYHUN 70,0
4. 1130 |1 |aQs | CyrnuHOK Oypwii IOTHUN 11,0
2 | aQs | Cymicok »OBTHIA 32,0 | nposB Bonu-14,0
3 | fgQ: | ITicok cepenHbO3epHUCTHI 48,0
4 | D3 Aprinit cipuit 65,0
5 | yPR | I'panit KpymHOKpUCTATIUHUI 70,0
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3rifHoO 3 JaHUMHU OypOBOTO >KypHajly HAaHECTHM Ha apKyll CBEPIJOBUHH,
BIIMOBIJHO [J10 BiACTaHel MK HUMH (IIEpIly CBEPAJOBUHY BapTO HAHECTH,
BiACTynUBIIM Ha 1-2 cM BiJ IIKanM BEPTUKAIBHOIO MacliTaly), MICAS YOro
IJIAaBHOIO JIIHIEIO MOEAHATH iX y e€auHuil mpoduib. Yci gaHi OypoBOro >KypHany
3aHeCTH 10 TaOJuIll Ha apKylrl. 3aBeplieHy poO0OTy Ha JTaHOMY eTami MOHa
no0aYnTH HA MATIOHKY 4.

ManroHok 4
TEOJIOTTYHUIA PO3PI3 CBEP/UIOBUH 1-4 Mactrrat B: 1:1000
Macurra6 I' 1:1000
130 _| | 130 | |
120 _ | 120 I | I | BaITHSK
110 _| | 110
100 _| | [ 100 |+ | )
5 + rpaHiT
90 _| —
80 _| | 80
70 _| | 70 apruur
60 _ 60
50__ L J _50 ] O | ...t ] )
— = 1. & - 1cok
s0_| L L a0 - co
= s ‘e -
Noch 1 2 3 4
WEBLMITEE 1050 116,0 1160 113,0
)/\(;‘-:RI'I\HTK1 PrB
ey 430 49,0 46,0 430 | 2020 0F==—=—-
IMosia n.B. | 5.0 16,0 14.0 12,0
Bincraub,.m 50 50 50

Jlami BiAMOBiMHO 110 AaHUX OYpOBOTO JKypHaldy Ha KOXHIM CBEPIJIOBHHI
(cnpaBa Big cToBOypa) BKazaTH TJIMOWMHY 3aJIATaHHS KOXKHOTO Iapy IOpiA
(abcomoTHY BHMCOTY) Ta BHHECTH Il Imapu Ha MigiMeTpoBui marmip. I{udposi
BIIMITKM YCTSI Ta 320010 CBEpP/JIOBUHM BUHOCHTU HE MOTPIOHO, OCKUIBKH BOHU
BKa3aHi B TaOIMIII ITiJT PO3PI30OM.

BinmiTkn BigkiaagiB, ogHAKOBHX 3a CKJIaaoM (mopoaM), BiKOM Ta
reHe3ucoM 3’€IHATH MizK CO0010 IUIABHOIO JIiHi€I0, MOYNHAKYH 3 HANHHKYIOT 0
ropuzonty. Came 1151 JiHIS 1 cTaHe TpadiYHUM aHAIOTOM MEX MIapiB MOpia Ha
JOCTI/PKYBaHIN AUIAHIN. Y BHUMAAKy, KOJW Ha TEBHIA CBEPIUIOBHHI BIACYTHS
MOpo/Jia, HasiBHA Y CYCIJTHIN CBEPUIOBUHI, i1 HEOOXITHO BUKIWHUTH, 3BOJISTUHN JIIHIIO
HaHIBEIlb MOCEPEANHI BiICTaHI MIXK CBEPAJIOBUHAMU (JUBUCH MATIOHOK D).

OcTaHHBOIO HA TEOJIOTIYHHHA PO3PI3 BUHOCUTHCS JIHISA 3aSTaHHS PIBHS
rpyHTOBUX BoA. Ilepini Big MOBEpXHI BIAMITKHA MPOSIBY IMiJ3€MHUX BOJ IO
CBEpJUIOBUHAX, 3 €QHYIOTHCS CHUHBOIO JIIHIEI0 Ta NPUIAMAIOTBCA 3a PIBEHb
IPYHTOBHUX BOJI.

34



3aBepiieHui poOOTY MOKHA MOOAYUTH Ha MATIOHKY O.
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IMMPAKTUYHA POBOTA Ne /7
Tema: Onmuc kepuy ta nuiamy. IligpaxyHok BUX0ay KepHy npH OypiHHi
Mera po6oTH:  HaBUMTHCS MPABUIBHO OMKUCYBATH KEPH Ta LIaM, pO3paxOByBaTU
BUXIJ] KEpHA M1 yac OypiHHSI.

CaMocCTIiHA IMIJITOTOBKA JI0 pOOOTH

BuBuutu TeopernuHuii Marepiai 3a TeMoro. O3HAMOMUTHCS 13 JTITEPATYPOIO
3a TEMOIO.
3aBiaHHs AJI1 CaMOIEPEBIPKU:
1. o Take kepH Ta uaM? 3 sIKOI0 METO BOHH BIAOMPAIOTHCS?
2. OnuiiTh TEXHOJOTI0 BiI0OPY KEpHY Ta MOro MiioMy Ha MOBEPXHIO.

3. o Take «BUXIJ KEpPHY» Ta K1 criocoOu ioro miapaxyHky Bu 3naere?

3AB/IAHHA 1: «OITHCY KEPHY»
Xio pooomu:

HinroroBumii eram: CTyneHTH JUIATHCS HA KOMAaHAM 3a BJIACHUM
OakaHHsAM Ta oOuparoTh Kamitana komanau. [licns moaimy BAXKIIMBO koxHii
KOMaHJi CICTM MaKCHMaJbHO 3TPYNOBAaHO Ta OKPEMO BiJl KOMaHJ-CYNEpPHUIIb.
Koxna koMaH U OTpUMYE Bijl BUKJIaa4a Mo JABa 3pa3Ku KEpHY.

3aBaaHHsl Ui KOMAH/: JIaTH BIANOBIAI HAa TMWTaHHS, NPEJICTABICHI B
OTPUMAHOMY BaMU 3aBJlaHHI (3aBJIaHHS OJTHAKOBE JIJISl yC1X KOMAH[).

Yac Ha miaroroBky: 10 XBHJINH KOMaHIU OKPEMO OOTOBOPIOIOTH CBO1 3aBAaHHS.

Buctyn: Ilicis oO6roBopeHHss B KOMaH[I KOXHAa KOMAaH/a TPEICTABIIIE
KariTaHa, KA 3a4MTy€ BUXIAHI YMOBH 3aBJIaHHs Ta Ja€ BIJMOBiIb HAa MUTaHHS,
MpeACTaBieHl B 3aBlaHHI. UJeHM KOMaHAM MOXYTh JOMOMAaratv KariTaHy y
BUTIIAJIKY TPY/IHOIIIB.

AyIMTOpisi: MUTaHHS KOMaHJII MOXKYTh 3aJaBaTH yci Oaxkarodi Micisl TOTO,
SK KOMaHJla 3aBEpIIUTh CBI BUCTYI. AYyIUTOpisS CIyXa€e KOXXKHY KOMaHIy Ta

aHaJi3ye ii BIAMOBIb.
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Ilicna  3aeepuwiennsa  002060peHHA  6iOnogidell  nepuioi  KOMAaHou
NOYUHAEMBCA BUCHYN OPY20i KOMAHOU | NOGHUU AN20PUMM Oill NOBMOPIOEMbCA
3H08).

Ilincymok: Bukianay aHaiizye poOOTY KOXKHOI KOMaHAH. BHOCUTH CBOi
3ayBaKEHHSI Ta TMPOIMO3HUIIlIlI CTOCOBHO SKOCTI 1 IHTEHCHBHOCTI iX poOOTH.
[TopiBHIOE, HACKUIBKK BIAMOBIAI, /TaH1 KOXKHOK KOMAaHJOI0, € MPaBUJIbHUMH Ta
OOTPYHTOBAHUMH.

3ABJAHHSA AJIA KOMAH/:

Ak inoicenep 3 8iobopy npob Bu 3aiimaemecs doxymenmyeanHsAM OYpoeux
pobim. Hapaszi Bam HeobXiOHO onucamu 08a 3pas3ku KepHY, 6i0iOpaHux 3i
C8ePONIOBUH.

1. Axi napamempu kepny Bu nranyeme onucamu?
2. Onuwime Baw kepn ma eusnaume nopooy, Ko GiH CKIAO0eHULL.

3ABJIAHHA 2: «BIJIBIP KEPHY TA ITIJIPAXYHOK HOT'O
BUXO/JY. BUIBIP ILVIAM Y »
Xio pooomu:

CryneHTH B Tpymax oOMNpambOBYIOTH CHUTyallli mOpoTaroM 15 XBHIIHH,
IpeACTaBICHI HIKYE, IMICIs Y0TO BiIOYBA€EThCS iX KOJICKTUBHE OOTOBOPEHHS.
CUTYALIA Nol:

Jlep>kaBHAa KOMMaHisA «AKBacBiT» OTpuUMalia 3aMOBJICHHS Ha OypiHHS DPsAy
CBEP/JIOBUH I MPOBEACHHS PO3BIAYBANbHUX poOIT Ha nunsHI «FOmiiBchka» B
[TontaBchkiit ob6nacti. Bu, sk iHXEHEp 3 BHUIPOOYBaHHS CBEPIJOBUH, OyIH
HaIpaBiIeHl I ONMUCY 3pa3KiB, MO OyayTh BiAiOpaHi Ha cBepaaoBuHI Nel2.
JloB)kMHA peiicy, TPOBENCHOTO I BimOOpy KepHy, — 3,3 M. 3aMipuBIIM B TIOJI
JOBXXHHY KEpHa, MTHATOTO 3 BKa3aHOTO IHTEPBAY Ha MOBEPXHIO, BUSBUIIOCSA, IO
BOHA CKJajana 2,7 M.

1. SIxi mapameTtpu kepHy Bu Oyznete onucyBatu?

2. le 36epiraTuMeThCs KEpH?

3. OniHITh BUXiJl KEPHY B TIOJBOBUX YMOBAX.
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4. Slkumu 3axoaMy MOKHA 3MIHIOBATHU BUX1J KEPHY Mpu OypiHH1?

CUTYALIIA No2:

Jlep>kaBHa KOMIIaHisl «AKBAacBIT» OTpUMaja 3aMOBJIEHHS Ha OypiHHS pALy
CBEPJUIOBUH JJIsI TIPOBEICHHS PO3BINYBAIBHUX poOIT Ha AULIHII «FOmiiBChbKa» B
[TonTaBchkiii obnacti. Bu, sk reonor I kareropii, Oyau HampaBieHl JJIsl OMUCY
3pa3kiB muiaMmy, 1o OyayTh BimiOpani Ha cBepayioBuHl Ne78. Tum OypiHHS
cBepasioBuHu — RC-OypiHHS.

1. Sk came BinOupaTumeThes nutamM? ONUILIITH TEXHOJIOT1H0 POOOTH.

2. SIxi mapametpu nuiamy Bu Oynere onucyBaTu?

3. e 36epiraTumMeThes nuiam?

3AB/IAHHA 3.
«OPI'AHI3AIIIA POBIT HA BYPIHHI. /ILVIOBI ITPH)»
Xio pooomu:

CryneHTH IUIATBCS 3a OakaHHSM Ha JBI KOMaHIW: TPAIliBHUKH BIIILTY
T'€OJIOTOPO3BIAKA TBEPAMX KOPHCHUX KOIAJIWH Ta MPAIiBHUKH BIIJUTY PO3BIIKU
migzeMHux Boja. KokHa KoMaHIa OTpPUMYE 3aBJaHHS, OMNPAIbOBYE HOTO
CaMOCTIWHO, TIICIII YOTO IMOYMHAETHCS KOJEKTHBHA JUCKycis. Mera auckycii —
BU3HAYUTH SKHK 13 BUIIB OypiHHSA € HAWOUIBIN NMPUMHATHUM BiAMOBITHO YMOB
3aBJIaHHS.

JIJIOBA I'PA Nel :

Jlns  mpoBeneHHS PO3BIAYyBaIbHUX pOOIT HA JUIAHII «AKHMIBCHhKa»
BIIMOBITHO N0 TEOJIOTO-TEXHIYHOTO  HApsAMy IUIAHyBajiocs  MPOOypHUTH
cBepoBuHY 10 TimOuHu 178 M. Bigbip xepHy HeoOXigHO Oyio 3MIHCHHUTH TIO
IJIACTy, 110 3aj1saraB Ha TuOuHI 156-178 M. [IpamiBHUKH BUIIUTY T€OJIOTOPO3BIIKH
TBEPJAUX KOPHCHHUX KOITAJIMH 3alpOIOHYBAIM BUKOPHCTATH POTOpHE OYpiHHS, a
MPAIIBHUKA BIJALTY PO3BIAKM MIA3€MHHUX BOJ — KOJOHKOBE, Yepe3 IO BUHHUKIA

cynepedka CTOCOBHO BHOOPY BIAMOBIIHOIO croco0y OypiHHs. PoOOTH HE MOXYTh
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OyTH MOYaTH, JOKH MPAIIBHUKU HE AIMAYTHh 3TOJM CTOCOBHO HEOOXITHOTO BHUIY

OypiHHS.

IMMPAKTUYHA POBOTA Ne 8
Tema: Curyauiiini 3aga4i 3a tTeM010 «IIpoekTyBaHHS CBepPAJIOBHHH NIPH
MeXaHiYHOMY 00epTaJbHOMY OypiHHID»

Mera poOOTH: TONOBHUTH 3HAHHS 13 METOIAMKUA MPOEKTYBAHHSA PO3BIIYBAIbHHX
CBEpJJIOBMHHU, BHOOpPY BUAIB OypiHHI Ta  OypOBOro
yCTaTKyBaHHS; chOpMyBaTH HaBUYKU MPOEKTYBAHHS
PO3BIYBaIbHOI CBEPJIOBUHM Ha TBEPZl KOPUCHI KOMAJIMHHU Ta
eKCIUTyaTalliifHOI CBEpAJIOBUHM Ha BOAY MPHU MEXaHIYHOMY
o0epTasibHOMY OYpiHHI.

CamocTiiiHa TIATOTOBKA 10 POOOTH

BuBuntu TeopetnuHuii Marepiai 3a TeMor0. O3HalOMUTHCA 13 JITEPATYPOIO

3a TEMOIO.
3aBaHHs AJI9 CaMOIIEPEBIPKU:

1. Bix yoro 3aiexuTth riauOuHa OypiHHS 11 PO3BiIYBaJIbHY CBEPIJIOBUHY?

2. SIki OCHOBHI BIAMIHHOCTI TpPH PO3PAXyHKY TIHOWMHU OypiHHSA ITif
CBEp/UIOBUHY Ha HaIipHI Ta Oe3HaIIpHI MiJI3€MHI BOJIN

3.51ki iCHYIOTh BUMOTH JI0 MPOSKTYBAaHHSA KOHCTPYKITii pO3BiMyBaIbHOT
CBEP/IJIOBUHU?

3ABJIAHHA 1: TEOPETHYHHH MATEPIAJI
Xio pooomu:

CTyneHTH CaMOCTIHHO O3HAMOMITIOIOTBCS 13 CHUTYaIliiHUMH 3aJa4aMu Ta
BUKOHYIOTH 3aBJaHHsS, HaBeleHI B HuX. Ilicis oOroBopeHHs 3amadi  BHKJIagad
MO/Ia€ CTy/ICHTaM HACTYIHY.

CUTYAI[IMHA 3AJJAYA Ne 1:
Bu mpairoere iHxeHepoMm-TeosioroM B kommaHii «Jlazyput». B mporeci

pobotu Bam He0oOXiJIHO po3paxyBaTy MOBHY TJIMOUHY €KCILTyaTalliiHO1
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CBEp/JIOBMHU Ha BOJY B HAIIPHOMY BOJOHOCHOMY F'OPHU30HTI. 32 HassBHUM JaHUMU
B1IOMO, 110 MIMOWHA 3asITaHHs MOKPIBJI1 BOJOHOCHOTO miacta — 80 M, a TOBIIMHA
BOJOHOCHOI0 Tuacta — 25 M. /luHaMi4HMil piBeHb NPH BIAKAYLl BCTAHOBIIOETHCS
Ha BigMiTIl 72 meTpu. PoGoua noxuHa ¢uibtpa — 10 M. [IpoBeaith HEOOXiaH1
PO3paxyHKHU Ta oOrpyHTYMTe ix. U BpaxoByBanu Bu nonatkoBo riuOuny OypiHHS

M1 TOTrPYXHUN HAacoC?

CUTYVALITHHA 3A/JAYA Ne 2:

Sx rigporeonory XapkiBcekoi ['PKII Bam popyueno 3ampoekTyBaTu
eKCIUTyaTalllifHy CBEpAJIOBUHY B O€3HAMIpHOMY BOJAOHOCHOMY TOPHM30OHTI,
MOKPIBJIS SKOTO 3yCTpiHyTa Ha riauOuni 34 M. TOBIIMHA BOJOHACHYEHUX MOPLA —
23 M, a AMHAMIYHUM PIBEHB MPHU BiIKaYKax BCTAHOBIIOETHCSA HA Mo3HauIll 36 M (3a
JTAHUMH CYC1THBO1 CBEPIOBUHHU, 110 BxKe OyJia mpoOypeHa Baioro opraHizaiii€ro).
JloBxuHa (UIBTPIB, MO € B HasBHOCTI B mapTii — 12 M. IloscHiTh, sik came Bu

po3paxyere rIIMOUHY JaHOT CBEPIJIOBHHH.

CUTYVALITHHA 3A/JAYA Ne 3:

[mxenepy-rigporeonory I  karteropii  UepHITiBCbKOI  T1APOre0Jioro-
MEJIIOpAaTHBHOI E€KCIIeIUINT HEOOXITHO PO3POOUTH TIeoJIOro-TeXHIYHUN Hapsa Ha
OypiHHS PO3BiYBaJIbHOI CBEP/IJIOBUHU B Oy4aKiBCbKOMY BOJOHOCHOMY T'OPH30HTI.
BononocHuii ropu3oHT Oe3HANIPHUM, TTIMOMHA 3aJIATaHHs MOKPIBII Mmacta — 62 M,
IIPU BiTKAYKax JHHAMIYHUNA PIBEHb BCTAHOBIIOETHCS HA IMMO3HAYI 67 M. 3arajibHa
ToBmuHA Twiacta — 38 M. [losicHiTh, sik came Bu paguTte mpoBOAUTH PO3paXyHKU

IIMOWHYU CBEPJIOBUHHU BIAMOBITHO 10 YMOB 3aJ1a4i.

KEHC Ne 4:

I'eonorom kommanii «AxBaOym» O.I1. Tlaxapenkom Oyio 3ampoeKTOBaHO
TUIOBY PO3BIAYBaJIbHY CBEPUIOBUHY [JIs BiIOOpY HpoO BOAM 3 MIiOLIEHOBOTO
BOJJOHOCHOTO TOPHU30HTY, fKy IUIaHyBajocsi HPOOYypUTH B KBITHI B Mpoleci

BUBYEHHS JUISHKM «CTeniBcbka» B c. BeptiiBka CpiOHSHBCKOTO pailoHy.
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Bka3zaHuili BOJIOHOCHMI TOPU3OHT OyB NPEACTABICHUN allIOBIAJbHUMH ITIIAHO-
IpaBIfHUMU B1IKJIaJlaMU, MOKPIBIIA KOO 32 JaHUMH MONEPEAHIX pO3BIAYBATIbHUX
poOit Oyna 3ycTpiHyTa Ha rHOUHI 24 M. 3a JaHUMU BIJKAYOK BCTaHOBJIEHO, IO
BOJIOHOCHUN TOPU30HT O€3HAmipHUI 1 JTWHAMIYHUNA PIBEHb BCTAHOBIIOETHCS Ha
nmo3Haulli 32 M. 3arajibHa TOBIIIMHA BOJOHACHYEHUX BIIKIIAIB — 27 M.

JInst po3BinyBaJIbHOT CBEP/IOBUHU, Ky npoekTyBaB O.Il1.Ilaxapenko, Oyio
po3paxoBaHO HEOOXiAHY MHOUHY — 49 M (13 BpaXyBaHHSIM TJIMOWHU JUHAMIYHOTO
PiBHSI, BUKOPUCTAHHS MOTPYKHOTO HACOCY Ta BCTAHOBJIEHHS (UIbTPA JIOBXKUHOIO
10 M Ta BigCTIMHUKA).

[Ipote cknanenunii reomorom O. I1. [laxapeHKOM reoj0ro-TeXHIYHUN HapSIA
He OyB 3aTBep/KEHUIN KEPIBHUKOM BIAIUTY Yepe3 MOMUIIKU B PO3paxyHKax.

[IuTanns 10 KeucCy:

1. OmnpairroBaBiy JaHy CUTYalil0 MOSICHITH AJITOPUTM BU3HAYEHHS TJIMOWHU
ceepasioBuHu O.I1. TTaxapeHkom.

2. ITosicHiTh, B YoMy came nommtuBcs O. 1. [Taxapenko?

3. PospaxyiiTe He0OXiHY TIMOUHY THUIIOBOI PO3BIIYBaJIbHOI CBEP/JIOBUHH

BIJITOBIJIHO JI0 YMOB 3aj1a4l.

CUTYAI[IMHA 3A/JAYA Ne 5:

Canatopiii bepminBonu 3BepHyBcs 10 KommaHii «PoTop» 13 3aMOBIICHHSIM
mpoOypUTH EeKCIUTyaTalliiHy CBEpJUIOBUHY JUISI TMTHOTO BOJOIOCTAYaHHS.
[lomepenni AOCHIIKEHHS TOKa3ajid, M0 albTUTyla YyCTS  CBEPJJIOBUHU
ctaHoBuTMe 124 M. AOconoTHa TMO3HAYKA TIMOWHU 3aJATaHHA TIOKPIBII
BOJJOHOCHOTO TOPH30HTY CTaHOBHTH /6 M, a migomBu — 52 M. BomoHOCHWI
TOPU30HT TOBHICTIO TMEPEKPUTUN TIMHUCTUMHU BOJOTpuMamu. Skoro Ha Bamry
IyMKy OyJe pairioHajbHa TTUOMHA CBEP/JIOBHHH 32 YMOBH, IO JIOBXUHA (PUIBTpa

ctanoBuTHMe 16 M? OOTpYHTYWTE BIIACHY TYMKY.
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KEUC Ne 6:

KHiBCBKOIO Te0sIoro-po3BiAyBaIbHOIO EKCIEIULIEI0 B TPaBHI MOTOYHOTO
poKy Oyno mpoOypeHO CBEpAJIOBHMHY JJsl MUTHOTO BojaomnoctadaHHs. [lokpiBiio
BOJIOHOCHOT'O TOPU30HTY OYyJIO BCKPUTO Ha MMHMOMHI 52 M, a MiIoNIBa 3ajsiraia Ha
rbuHi 74 M. CTaTudHMI piBEHb BOJMW CATaB MO3HAYKKA 52 M, a JJIS BIIKAYKH
BOJM OYyJI0 BUKOPUCTAHO MOTPY>KHUM HACOC, OCKUIBKHA BOJIOHOCHUN TOPU30HT OYB
Oe3HamnipHuM. 3arainbHa rMOuHa OypiHHS MiJ CBEpPJIOBUHY cTaHOBUia 64 M (52
MeTpu OyJi0 MpoOypeHo AJisi PO3KPHUTTS BOJOHOCHOTO TOPU3OHTY, 2 METPU — JISI
PO3MIIIEHHSI TOTPY>KHOTO Hacocy, 8 MeTpiB Ta 2 meTpu Oyjno mpoOypeHO s
dirpTpa Ta BiAcTiHUKA BiANMOBiHO). [licis 10 ronun ekcrutyarailii CBEpAJIOBUHU
IMHAMIYHUN piBEHb BOJW B TOPU30HTI BCTAHOBHMBCS Ha mo3Hauli 57 M. YUepes
HACTYIHI 3 TOJWHM MOTPY>KHUH HACOC BUHIIIIOB 3 JIafdy.

[IuTanns 10 KeHcy:

1. TTomipkyiiTe, 110 MOTJIO CTaTH MPUYUHOIO TaKOi aBapii?

2.Yn BruMHYyJa PI3HUI MDK CTaTUYHUM Ta JUHAMIYHUM PIBHAMH
MiI3€MHUX BOJ HA BAHUKHEHHS aBapii?

3. Sk Ha Bamry mymky no1iisHO O0ys10 po3paxyBaTy IITMOMHY CBEPAJIOBUHU ?

4, [llo6 Bu 3miHMIIM B yCTaTKyBaHHI CBEPJJIOBMHU ITICJISI JIIKBifallii aBapii

abu il yHUKHYTH B MallOyTHEOMY?

CUTYAI[IMHA 3A/JAYA Ne T:

Jlist OypiHHS THIOBOI PO3BIAYBAJIBHOI CBEPJIOBUHU Ha Oype Byriyuisi Bam
HEOOXIIHO CKJIACTH IIONEPEIHIM T'eoJIOrO-TeXHIYHUN Hapsaa. 3a  JaHUMHU
MOTNIEPEAHIX JTOCIIKEHb BiIOMHI T€OJOTTUHHIHN pO3pi3:

0 — 4 M — CyrMHOK;

4 — 28 M — ITCOK;

28 — 63 M — riIMHa;

63 — 74 M — Oype ByriuIs;

74 — 82 M — BanHAK.
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[TomipkyiiTe, 1110 BIJIMHE HA BUOIp TUIY MOPOJIOPYHHIBHOIO IHCTPYMEHTY Ta
Horo miametp. fki BUauM OypiHHA Bu BHUKOpUCTaeTe 3a HasBHUX TI€OJOTTYHUX

ymoB? Yomy? Skoro Oyne rinuOuHa po3BiyBalbHOI CBEPIOBHHU?

CUTYALIIHHA 34JJAYA Ne 8:

XapKkiBChbKa KOMILUIEKCHA T'€0J0r0pO3BilyBalibHA MAPTis MJIaHy€e MPOOYpPUTH
pSI pO3BIAYBAIBHUX CBEPAJIOBUH B banakiilickkoMy pailoHI B JHMIIHI MOTOYHOTO
poky. 3a naHuMH OypiHHS IUIAHYETHCS MOOYIYyBaTH CTPYKTYpPHY KapTy paiioHy.
MakcumanbHa rmbuHa OypiHHS ctaHoBUTHME 133 M, a mopoau, B sSIKUX OyayThb
npoOypeHi CBEpIJIOBUHU Hajexarhb A0 3-i Ta 51 kareropii 3a OypumicTtio. [lapTis
3abe3reueHa TakuMu OypoBuMH ycTaHoBkamu sk: YPB-3AM, CBY]I-150 3IB,
[IBY-50 Ta ABb 2M. Bawm sik reosiory mapTii, 10 CynpoBOKYBaTUME BHUi3I1 HA
OypiHHS Ta BIANOBiAaTHME 32 BIAOIp KepHY HEOOXimHO Hapa3i oOpatu OypoBy
yCTaHOBKY (13 HasABHUX B MapTii) Ta TUN OypiHHA, 10 Oyae BHKOPHUCTAHO.

[TomipkyiiTe Haj 3aBAaHHSAM Ta OOTIpyHTYHTE Bamn BuOip.

CUTYVALITHHA 3AJAYA Ne 9:

Kowmmnanis «Waterlink» oTpumana 3aMoBiIeHHsI Ha OypiHHS CBEpJIOBUHHU Ha
BOJly JUIS THMTHOTO BOJONOCTa4aHHA B c.XopomeBe. | mOWHa 3aisraHHs
BOJIOHOCHOTO TOPHM30HTY, 0 Oyae ekcruryatyBatucs — 38 M. Cepen OypoBuX
arperatiB, 10 MOXYTb OyTH BUKOPHUCTaHI s OypiHHS CBepiIoBHHH Bamioro
kommaniero — YPB-3AM, CBY/I-150 3IB, YKb 12/25 ta I[IBY-50. fk rigporeosor
KOMIIaHii, M0 CKJIaJa€ TeOoJIOTO-TeXHIYHUNA Hapsia Ha OypiHHS CBEpJJIOBUHH,

MOMIPKYHTE, SIKy 13 HasBHUX OYpOBUX Kpaiie Bukopuctatu? Yomy?

CUTYALIIHHA 34/JA4A Ne 10:
Konctpykiiss po3BimyBanmbHOT cBepuyioBuHH Ne 34 (mas  JOCIIKSHHS
macty OOKCHUTIB) MOBMHHA Oyjia MaTh 3 1HTEpBalUd — HANMPAMOK, KOHIYKTOp Ta

0e3nocepeHbO IHTEPBAI, 3 SIKOTO MIIAHYBAJIOCA BIAIOpaTH KEPH.
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[Ipu ckmamaHHi reoJoro-TeXHIYHOro Hapsiay A. TUMOIIYK 3anmponoHyBaB
J0JIaTKOBO 30UTBIIMTH J1aMETP OCTAHHBOT'O IHTEpBaNLy OypiHHS Ha OIAUH
«3anacHuii» mniametp. Ha nymky reosora e Mano 6 MOJIETIIUTH MOBTOPHUN BiI01p
npo0 y BUMAAKY aBapii Ha JaHoMmy iHTepBaii. [lomipkyiiTe, un noromxyerecs Bu

13 mpono3uitieto A. Tumornryka. OOTpyHTYITE BIACHY JyMKY.

IMMPAKTUYHA POBOTA Ne 9
Tema: ITo0OynoBa MpoeKTHOI KOHCTPYKUII PO3BIAYBAJbHOI CBEPIIOBUHH IIPH
MEXaHIYHOMY 00epTaJIbHOMY OypiHHI
Merta po6oTH:  JIOMOBHUTH 3HAHHA 13 METOJIUKH MPOEKTYBAHHS PO3B1NYyBaJIbHOT
CBEpJIOBUHU, C(HOPMYBATH HABUYKH TIPOEKTYBAHHS
PO3BIYBAIBHOI CBEP/IJIOBUHU Ha TBEP/I1 KOPUCHI KONAIUHU MPU

MeXaHIYHOMY 00epTaJbHOMY OYpiHHI.

CamocTiiiHa TIATOTOBKA 10 POOOTH

BuBuntu TeopetnuHuii Marepiain 3a TeMor0. O3HalOMUTHCA 13 JITEPATYPOIO

3a TEMOIO.
3aBaaHHS I CaMOTICPEBIPKU:
1. [ITo Take KOHCTPYKIIis CBEPAIOBHHU ?
2. SIki eneMeHTH KOHCTPYKIIii cBep/uioBrHM By 3HaeTe?
3.4xi iCHYIOTP BHUMOTHM JO TPOEKTYBaHHA KOHCTPYKIIi pO3BiIYyBajJbHOT
CBEP/IJIOBUHU?
3ABJIAHHA 1: TEOPETHYHHH MATEPIAJI
Xio pooomu:

CryneHTH 03HAWOMITIOIOTHCS 13 TEOPETHYHUM MaTepiajioM JJIS MOJAIBIIOTO

BUKOHAHHSI TIPAKTHYHOTO 3aBJIaHHS.

TeopeTnyauii MaTepiai

Buxigaumu ganumu 11t moOy10BH MPOEKTHOI KOHCTPYKINT PO3BiAyBajbHOT

CBEPJIOBUHU €: MPOEKTHUHN PO3PI3, TUIl KOPUCHOT KOTIAJIMHU, 3apaJu JOCIIIKEHHS
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AKO1 MPOBOAATHCS OypoBI poOOTH, 1HTEpBalIM ONpPOOYBaHHA, KaTeropii mopin 3a
OYpHUMICTIO.

1. Bubip KOHCTPYKIIIi CBEPUIOBHHHU

Bubip KOHCTpyKIii CBEpJJIOBMHU — 1€ BH3HAYEHHS 4YHCJIa CTYICHIB
CBEpAJIOBMHU Ta IMOMHM MMOCTAHOBKHU KOJIOH 00cagHux TpyO. Bubip xoHCTpyKIIii
CBEp/JIOBUHU 3aJIEKUTh BIJ psaay (akTopiB, TakuX sK: MNHMOWHA CBEPIJIOBHHH,
CTIMKICTb MOPiJ, CTYHIHB iX TPIIIMHYBATOCTI, HASIBHICTh BOJIOIPOSIBIB TOILIO.

Po3BinyBanibHI CBEPATIOBUHU MAIOTh TEJIECKOIMIYHY OYJ0BY (31 30UIbIICHHAM
TTMOMHA KOXXHUH HACTYMHHU CTYMiHb CBEPUIOBUHU Ma€ MEHIIUHN JiaMeTp, HiXK
nornepeHii).

Jlns BUOOpY KOHCTPYKIII CBEpPUIOBUHHM HEOOXITHO YITKO BHU3HAYUTH
KIHIICBUM 1HTepBas OypiHHA. Bim 1poro 3anexaTuMyTh yCi HACTYITHI PO3PaXyHKHU.
[Ipu po3BigyBasibHOMY OYpiHHI, METOIO SIKOTO € BiI0Ip KEpHY, ICHY€E MOHATTS
«IMOKA30BOCTI MpoOW» — TOOTO 1€ MIHIMAJIbHO JOCTAaTHIM 00’€M KEepHY, SKHM
J03BOJINTh MaKCHUMAaJIbHO SIKICHO BHUIIPOOYBaTH KOPHCHY KOMAJIHMHY, IMPOBECTH
MOBHOIIIHHI JochimkeHHs. [Ipu OypiHHI pO3BiayBaJbHUX CBEPJIOBUH Ha TBEP/Ii
KOPUCHI KOTAJMHU ICHYE TEpeNiK PEeKOMEHJOBAHUX MIHIMAJIBHO JOMYCTUMHX
JTiaMeTpiB KepHY Ta BIAMOBIAHUX PEKOMEHJAOBAaHUX JiaMETPIB CBEPJJIOBUH (3a
€. KoznoBcbkum), mpecTaBaeHui B TaOIUIN 6, SIKWI MOXKHA OpaTy 3a OCHOBY MIPHU

PO3p0o0IIi KOHCTPYKIIil CBEPAJIOBUHHU.

Ta0numg 6
MiHiMalbHO Hiametp
['eHeTHYHI TUIIM POIOBUII] Ta TOJIOBHI IIPOMHMCIIOBI JOIIyCTUMHUH JiaMeTp CBCPAJIOBHHH,
TUIIU Py KepHa, MM MM
MarmaruuHi pogoBuIIA
XpoMiTOBI 22 36
TuTaHOMarHeTUTOBI 32 46
MinHO-HIKEIEB] KHAIH 32; 42 46; 59
Pinkomeranesi 32 59; 76
IMermaTuTOBi poxOBHIIA
Pinxo3zemenbHi 42: 60 59:; 76
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MiHimManbHO Hiametp
I'eHeTHYHI TUTIU POIOBUII] TA TOJIOBHI MPOMUCIIOBI JOMYCTUMUM JiamMeTp CBCPAJIOBUHU,
TUITH Py KepHa, MM MM
CkapHoBi poroBuina
3aii3Hi 32 46; 59
Momni6aeno-BoabhpamMoBi 32; 60 46; 76
Mimnai 32 46; 59
Pynu inmux meranis (Au, Pb, Zn) 32 46; 59
I'igporepmanbHi Ta ctpaTtudgopmHi poaoBHIIa
Minnonopdiposi 42 46; 59
MigHOKOTYEIaHH] 32 46; 59
MiaucTi MiCKOBUKA 22 36; 46
Cunepurosi 22 36:; 59
BonbdpamoBo-MoITib1eHOBI 32; 60 46, 76
OnoB’sHi 32: 42 46; 59
CBUHIIEBO-1IUHKOBI 32: 42 46; 59
CypM'sTHO-pPTYTHI Ta MUIII'TKOBI 60 59; 76
30510T1 22; 32 36; 59
VYpaHo-BaHaieBi 22 36; 59
Ocanogi poxosuiia
CulikaTHO-HIKEIEB1 22: 42 36; 59
30JIOTOHOCHI 3aJIi3H1 «ILUIAINY 32 46; 59
Boxcuru 32; 42 46; 59
MeTtamop¢iuni pogoBuina
3ai3UCT1 KBapIUTH 32 46; 59
30JI0TOHOCHI KOHTJIOMEpaTH 3 YpaHOM 32 46; 59

Boanouac nmani mpenctaBiieHOi TaOnHIll HE BPaXxoBYIOTh (haKT pyHHYBaHHS

KepHY Ipu OypiHHI, IO € TPUPOJIHIM SIBHUINEM, OCKUIBKH JYXK€ YacTO TIPChKi

MOPOAM 3HAXOSATHCS B TMOPYIIEHOMY CTaHi, MO YCKJIAIHIOE OTPUMAHHS MPoOU

HeoOxigHoro po3mipy. Came Tomy, abu MIABUIIUTH BHUXII KEepHY TpH OypiHHI,

BapTO 3aCTOCOBYBATH MOJBINHHI KOJIOHKOBI CHapsiu, 0 MalOTh OUTBIINHN iaMeTp,

HIXK 3BHYaliHi, 1[0 BIUTMHE Ha JiaMETPH BCiX CTYNEHIB CBEP/IJIOBUHH.

Takox mpu BHOOpPI KIHIEBOrO AlameTrpa OypiHHS HEOOXIIHO BpaxoBYBaTH

pO3MipH CBEPAJIOBUHHOI amapaTypu JJisi IPOBEeACHHS reo(i3MyHUX JTOCHIIKEHbD,
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IHKJIIHOMETP1i, KEepHOMETPii Too. MIHIMaIbHO TONYCTUMI J1aMETPU CBEPJIOBUH
B 3QJEXKHOCTI BIJ TabapuTHUX pO3MIpIB amaparypd, IO BHUKOPUCTOBYETHCH,

HaBeJIeH1 B Ta0auIl 7.

Tabmuis 7
30BHIIIHIN HiamMeTp Howminansuuit
BuM NOCITIIKEHD CBEPAJIOBUHHOTO niaMeTp
npudopy, MM CBEPAJIOBUHH, MM
Paniomerpuuni nocnimkenns (I'K, ITK, HHK,
HI'K Ta iH.) 28; 60 36; 76
MarsuiromeTpist 36; 40 46
TepmokapoTax 36 46
PesuctuBimerpis 60 76
IaxniHOMETPISt 28: 70 36: 76
Kasepromerpist 60; 70 76
PanionpocBiuyBaHHs 36; 48 46; 59
AmmtiTyHO-(ha30Bi 3aMipu 36, 48 46; 59
Kepromerpist 57;73 59; 76

Axmo OypoBi pobOTH BEAYThCS B MAJIOBUBUYECHOMY palOHI, KIHIIEBUH
niaMeTp OypiHHS MOXYTh 30UTBIIMTH HA OJUH JliaMeTp, IO MPU3BOAUTH 0
30UTBIIICHHS JlaMeTpPiB BCIX CTYIEHIB CBEPJIOBUHM HA OJIMH CYMDKHHM JT1aMeTp.

HactynHum BaxJIMBUM €TarioM pO3pPOOKH KOHCTPYKIli CBEPAJIOBUHU €
BUOIp 1HTEpBalliB CBEPJJIOBHHM, SKi HEOOXigHO 3akpimutu. Jisg 1mporo
BUKOPHUCTOBYIOThCS 00CajiHI TpyOH, rabapuTH SKUX MalOTh OYTH 4iTKO BH3HAYCHI
MIPYU MPOEKTYBaHHI KOHCTPYKIIi CBEPJIOBUHH.

3aBkIM BUMAara€e KpirjieHHs Tepimui (BepxHii) iHTepBan OypiHHI — Iie
JI03BOJISIE YHUKHYTH PO3MHUBY YCTSI CBEPIJIOBUHU MPOMUBOYHOIO PIAMHOIO Ta MOTO
pYWHYBaHHS TIiJ1 4ac CIyCKO-TiAHoMHNX omnepartliil. [loTpeOyroTh KpIiTuIeHHS TaKOX
IHTEpBaJIM CBEPJIOBHHHM, MPEACTABICHI HECTIMKUMH MOpojaMu (TICOK, CYITICOK),
TPIMIUHYBAaTUMH Ta KaBEPHO3HMUMH mopoaamu. OKpiM 3rajlaHux BUIAJKIB,
IHTEpBAJIM CBEPJIJIOBUHU KPIMUIATHCA OOCATHUMHU TPyOaMU TaKOX TP TPOXOIIT
BOJJOHOCHUX TOPU3O0HTIB, a0M 130JII0BAaTU CBEPJJIOBUHY BiJ MPUTOKY MIJ3€MHUX
BOA. [HTepBanmM CBEPAJIOBUHU, IO MPOXOMATHCS IO CTIMKUX TMOpOJax, He

KpIaThes. 36epuims yeazy! OCcTaHHIN CTYINIHb CBEPAJIOBUHU MIPHU

47




pPO3BINYBAILHOMY OYypiHHI, SKUW MPOXOJUTHCS caMe IO TOBIIl KOPUCHOI
KOIAJINHU, HE KPIMUTHCS.

[lepma obcamHa KOJMOHA HA3WBAETHCS «HAMPSIMOK» ab0 «HAMpaBIAIOYa
(3a3BMuail JOBXKUHOIO 10 9 M) 1 BUKOPUCTOBYETHCS [UJISl KpPIIUICHHS YCTA
CBEpAJIOBMHH, Jpyra o0cajgHa KOJIOHAa — «KOHIYKTOpP» (3a3BHYail IMPOEKTYETHCS
gumie  npu  MOoKoMy  OypiHHI)  BUKOPUCTOBYETHCA — JUISL  3aKPIIUICHHS
TPIIIMHYBAaTUX HECTIMKUX TMOpiA, BCl HACTYMHI — «TEXHIYHI KOJOHW». Y BCIX
BUIAJKaX HEOOXIJHO MparHyTd 10 BUOOPY HaWOLIBII MTPOCTOI KOHCTPYKIII
CBEP/JIOBUH 13 3aCTOCYBAHHSIM MIHIMAJIbHOI KUIBKOCT1 KOJIOH oOcanHux Tpyo. Lle
NOJIETIIYE 1 TPUILIBUIAIIYE TMpolec OypiHHS, CKOpouye Halip I1HCTPYMEHTIB,
BUTpATy 00CcaHUX TPYO 1 3HUKYE BapTICTh POOIT.

Tomy micist BUGOpy KIHILIEBOTO JllaMeTpa CBEPAJIOBUHU HEOOXITHO MEepeuTu
1o Bubopy obOcagHux TpyO, 1m0 OyAyTh KpINUTH TONEpPEaHIA  CTYIIHb
CBEP/JIOBUHU.

OO6camHi TpyOHM 3’ €THYIOTBCS MDK CO0OI0 B KOJIOHY TphOMa CIIOCOOaMU:
TpyOa B TpyOy (ipu HerMuOOKOMY OypiHH1), My(TOBHM Ta HireJbHUM. B mpakTuii
PO3BiIYBAIBHOTO OypiHHS HANMOUIBII PO3MOBCIOIKEHUM CIIOCOOOM 3'€THaHHS TPYO
MDK CO00I0 € HIMeNbHH, TOMY Horo 1 po3riisHemMo. O0cagHa KOJIOHA OOUPAETHCS
TaKUM YMHOM, 1100 BHYTPIIIHIA JiamMeTp HinesiB o0cagHux TpyO (IpH HINMEIbHOMY
3’enmHaHHl TpyO) OyB Oumbmie giameTpy OypiHHS Ha OCTaHHIM  CTYIEHi

CBEP/JIOBUHU. XapaKTEPUCTUKN 00CaHUX TPYO HaBejeH1 B Tabiuili 8.

Ta0numg 8
ITapameTpu XapakTepucTuka
30BHIIIHIN IiaMeTp TpyO, MM 33,5 44 57 73 |89 108 127 146
BuyTpimHiii giameTp Hinemns, MM 245 34 46 62 |78 95,5 1145| 134
JloBxuHa TPYO, M (1,5); (3,0) |(1,5);(3,0); (4,5 | (1,5);(3,0); (4,5);(6,0)

Jlam HeoOXimHO oOpaTu AlaMeTp CTYIEHS CBEPIOBHHM, JJISI SKOTO IIOWHO
Oyno oO6paHo obcaaHy kKoiaoHy. [IpupoaHo, 10 BiH Mae OyTH OUIBIINM 3a JiaMeTp
HIOMHO 00paHOoi 00CaTHOT KOJOHHU.

B Toit e yac npu po3poOiii MPOEKTHOI KOHCTPYKIIii CBEPIJIOBUHHU 10 YBaru

HEOOX1IHO OpaTh MOKJIMBICTh BUHUKHEHHS aBapli Ha OCTaHHbOMY IHTEpBai
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OypiHHs, 3BIIKM OyayTh BimiOpani mpobu. Toai mis 1 JikBigamii JOBEAETHCS
oOypuUTH 1HCTPYMEHT, IO 3HAXOJWUTbCS B aBapiiHOMY CcTaHI OypOBUM
IHCTPYMEHTOM Oulbloro naiamerpa. st mporo aiameTp MONEpeaHbOrO CTYIEHS
CBEpJUIOBUHU (TIEPEIOCTaHHIN CTYIIHL) HABMHCHO OOUPAETHCS TAKUM YMHOM, aOu
BIH MPOITYCKaB IHCTPYMEHT JIJIs JIIKBiJaLlii aBapii.

JliameTp cTyneHsi CBEpIUIOBUHM, B SKUM OMYCKAaeThCcsl 00OCagHa KOJIOHA,
NOBUHEH OyTH Ha 2-5 MM OUIbLIE 30BHIIIHBOTO JiaMerpa o0caaHoi konoHu. [Ipu
rOoOKoMy OypiHHI y Ci1abKO 3B’SI3aHUX, HECTIMKUX, CXWIBHUX O CIy4yBaHHS
nopojax pizHuus aiameTpiB Mae ckiagatu 10-20 mm. Came Takuii TpocTip Mix
CTIHKaMH CBEPJUIOBUHU Ta 00CAIHOIO KOJIOHOKO JO03BOJISI€E YHUKHYTH INPUXBATY
00ca/THOT KOJIOHU TIiJT Yac CITy4yBaHHS MOPI/I.

[Ipote B mpakTHill OypiHHS HEMNIMOOKUX CBEPIUIOBUH IO MOpPOAaX, IO

MOXYTh CIydyBaTHCS, BHMOTa IIOJO TIEPEBUIICHHSA JiaMeTpa CBEpPUIOBUHU
BITHOCHO jAiaMeTpa oocamaHoi Tpyou Ha 10-20 MM BuKOHYeThes He 3aBxau. Came
Ipu HEerTMOOKOMY OypiHHI B TAKMX YMOBaX CKJIQJIHMM 1HTEpBaJ MOXHA JI0JJaTKOBO
IPOWTH MIAPOIICYHUM JIOJIOTOM, a0W BUPIBHITH CTIHKU CBEPIJIOBUHHM, TA TPOBECTH
[IEMEHTYBaHHS CKJIAJIHOTO iHTepBaiy. Lle 703BONUTH 130/110BaTH MOPOIH, IO
CIy4YIOThCS, BT JIii MPOMHUBOYHOI PITMHU Ta HAIIMHO 3aKPIMUTH 00CaIHY KOJIOHY.
AHaJIOTTYHIUM YHHOM BIZOYBAETHCSA 1 MPOSKTYBAHHS CTYIICHIB CBEP/JIOBHHH,

110 3HAXOATHCS BUIIE, Ta BUOIp 0OCagHUX TPYO IS HUX.

2. Bubip nopogopyHHIBHOIO IHCTPYMEHTY

Konounkose oOypinnsa. JIns  KOJOHKOBOTO  OypiHHS  3aCTOCOBYIOTH
TBEP/IOCIJIaBHI Ta aaMa3Hl KOpPOHKH. TBepaocCIIaBHI KOPOHKH BUKOPUCTOBYIOTH
st OypiHHS M'SKuX 1 cepeanboi TBepaocTi mopia [-VIII 1 wactkoBo IX kateropiit
OypumocTi. AnMa3Hi KOPOHKH BUKOPHUCTOBYIOTHCS MpU OYpiHHI MIIHUX TOPIina
VIII-XII kareropii 6ypumocTi. Po3mipu cTaHAapTHUX KOPOHOK JJIsi OJWHAPHHUX

KOJIOHKOBHMX HaOOpiB HaBeACHO B TaOIMII 9.
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Tabonuis 9

BHyTpimHiil 1iamMmeTp KOpOHOK, MM
30BHINIHIN JiameTp TeepaocmiaBHi KOPOHKH, MM AnMa3HI KOPOHKH,
KOPOHOK, MM tuny M tunny CM, CT, CA MM
36 - 21 22
46 - 31 31
59 - 44 42
76 37 59 59
93 57 75 73
112 73 94 92
132 92 114 -
151 112 133 -

Hns Oypinas M'skux mnopig |-1V  kateropiit OypuMOCTI 3aCTOCOBYIOTh
pedopucTi KOpOHKM TUIy M, BHTOTOBJIEHI B ABOX Moaudikamisx: M5 1 M6.
Koponku mogudikaiiii M5 npusHaueni st OypiHHA M'SKUX ofHOpinHuX mopif | -
IV kateropiii 6ypumocti; M6 — mist OypiHHS M'SIKMX HEOJHOPITHHUX 3a OYI0BOIO
nopin |-V karteropii OypuMOCTi, IO TEPEMEKOBYIOTHCS 3a TBEPIICTIO, 3
BKJIFOUEHHSIMH 111e01HYaCTO-raIbKOBUX BifkiIaaiB V-VI kareropiit.

Jns  OypinHa MamoaOpasuBHUX Tmopin cepeanboi TBepaocti V-V
Kateropii OypumocTi 3acTocoBylOThcsi KOpoHkH Tuiy CM 1 CT: CM4 — nns
OypiHHS MOHONITHUX Tipchbkux mopix V-VI kateropiit 1 yactkoBo VII karteropii
Ooypumocti; CM6 — st 6ypiHHS MOHOJITHUX 1 TPIIIMHYBATHX T1pChkuX nopig VI-
VII kateropiit 6ypumocti; CT2 — mns OypiHHS ManoaOpasuBHUX TPIMIMHYBATHX
TIpCHKUX MOPiJ, 3 BKIIOUEHHsIMHU TBepAuX mopia 1V-VI kareropiit 6ypumocTi.

Jlist oTpuMaHHs TOCTaTHIX NMPOO KEpHY IPH PO3BITyBAIHLHOMY OYpiHHI Ha
PYIHI KOPHICHI KOMAJIWHUW B SKOCTI TMOPOJOPYWHIBHUX IHCTPYMEHTIB 3a3BUYAid
BUKOPUCTOBYIOTHCS aJIMa3HI KOPOHKHU niameTpoMm 46-59 MM abo TBepaocIuiaBHI
KOpPOHKH miamerpoM 59-76 MM (1€ MiHIMQJIBHO AOMyCTUMi miamerpw). Jls
HEPYJHUX KOPHCHHUX KOMAJIMH II€H MOKa3HWK CTaHOBHTh 93 MM. Y BHUNAAKY
OypiHHS MO TpPIIIMHYBAaTUM TMOpPOJaM HEOOXITHO BUKOPUCTOBYBATH KOPOHKHU

OUIBIIOrO AlaMETPy, HI’K MIHIMAJIBHO JIOMYCTUMHUA.

50



[Ipy po3BiALl BYTrUIBHUX POJAOBHII B 3aJIEKHOCTI BIA THUILY BYTULISA
PEKOMEHIYIOTh HACTYIHI JlaMeTpu OypiHHS: MO M’SKOMY BYruuio — 93 mw, no
CepelHbOMY — 76 MM, MO IWUIBHOMY — 59 1 76 MM (3 ypaxyBaHHSIM 3aCTOCYBaHHS
MOJIBIHOTO KOJIOHKOBOTO CHAPSAY JJIsi OTPUMaHHsI TIOCTaTHBOTO 00CATY KEpHA).

36epnimb yeacy! BpaxoByroum OCOOJIUBICTH Ta CKIIAIHICTh KOJIOHKOBOTO
OypiHHS, 3a3BMYail HOro BUKOPHUCTOBYIOTH JMILE /JII HPOXOJKEHHS KOPHCHOI
ToBIIl (mpu OypiHHI Oe3mocepelHbO B IIApl KOPUCHOI KOMAajJuHU, Ta WpH
MPOXO/KEHHI 2-3 M 10 MOPOoAax, M0 3aATal0Th BUIIE Ta HUKYE 32 IIap KOPUCHOT
KONAJIMHM, a0M YITKO BU3HAYUTH MOTO MEXI1 Ta HEe 3a0pyJHUTH MpoOH, 110 OyaAyTh
Bif1iOpaHi).

be3kepnose  oOypinna. llpu  Oe3kepHOBOMY  OypiHHI B SKOCTI
MOPOJOPYHHIBHOTO THCTPYMEHTY 3aCTOCOBYIOTBCSI Pi3HI THIU JIOJIT: JIOMACTERI,
mapoImieyHi Ta aamasHi. Bubip Tumy goji0Ta 3aJIeKuTh, MEPI 3a Bce, Bia (i3uko-
MEXaHIYHUX BJIACTUBOCTEH TIPCHKHUX Mopin. JliameTp IOdiT, 10 3aCTOCOBYIOTHCS
Py TE€OJIOTOPO3BIAYyBAILHOMY OypiHHI, BIANOBITAE JiaMETPy KOPOHOK, IO
npeacTaBieHi B Tabmuil 9. Taka ocoONMBICTH JO3BOJISE MPOXOIUTH IHTEPBAIH
CBEp/JIOBUHU JIOJOTaMH, a IO KOPUCHIM KOMaJuHI MPOXOJUTH CBEPJIOBUHY
KOPOHKaMH JJis BigOopy KepHy (0e3 3MiHM aiaMeTpiB OypiHHS), IO JTO3BOJISIE
3HAYHO MPUIIBUIIIUTH MPOIEC TPOXOKEHHS CBEPIOBUHU.

JlomacTeBi nmojoTa 3acTOCOBYIOTH B M'skux mopogax |-V kareropiii
OypumocTi. JlomacTteBi qomoTa (IBO- Ta TPUIIOMACTEB1) BUMTYCKAIOTHCS A1aMETPOM
76-151 mMm.

Cepen mrapommedHux JJOJIT 3aCTOCOBYIOTh Taki THMH: M — MO M'IKMX
nopogaax |-IV kareropiit 6ypumocti; C — mo mopomax cepeanboi mimHocti [V-VII
kareropiii 6ypumocTi; T — mo TBepaux moponax VII-IX kareropiit 6ypumocti; K ta
OK (mrtupboBi) — nist OypiHHS MinHUX 1 ayxe miraux mopia 1X-XII kateropii.

AnmazHi nomora (miametpu 46-76 MM) mNpu3HAUEHI IS MPOXOAKH
CBEPJUIOBUH B TBEpAUX 1 Ayke TBepaux nopojaax VIII-XII kateropiit OyprumocTi.

Jlna kpawgo2o po3yminna mamepiany po3ciaHemo npuKkiao
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Ipukaaan. Bam sk reonory XapkiBCbKOi I'€0J0TOpO3BIAYBAJIBHOI MapTii
HEOOX1IHO MOOyAyBaTH TMPOEKTHY KOHCTPYKIIKO THUMOBOI (BEPTUKAIBHOT)
PO3BIAYBAIBHOI CBEPJIOBUHHU, 1110 Oy/1€ MPOHIeHa IO HACTYITHOMY PO3pi3y:

0 — 3 M — CymiCOK;

3—-40 M — rMHA MUJIBHA;

40 — 62 M — ruHa, WO CIYYYEThCS;

62 — 90 M — aneBponiTH;

90 — 120 M — mepetapyBaHHsI apriIiTiB, AJICBPOJIITIB Ta MICKOBUKIB,;

120 — 140 m — mermatut (piaKomMeTasaeBa pyaHa 30Ha);

140 — 172 m — xBapuur.

Pyana 30nHa MicTuth pajioaktuBHi enemeHTd. B inTepBami 120-140 m
nepen0avyaeTbes B3SATTS KEPHA, @ TAKOXK MPOBEJAEHHS Te0(I3MYHUX JTOCTIIKEHb 110
BC1M TJTMOWHI CBEPIJIOBUHH.

Kpoxk 1. Bubip KOHCTPVKIIiT CBEPUIOBUHH.

1. KinueBuit miameTp OypiHHS 1IJii OTPUMAHHS TETMaTUTOBOTO KepHa B
JIOCTaTHIN KUTBKOCTI 3@ JAHUMH TaOIHIll 6 MOXKHA IPUUAHATH piBHUM 59 MMm. B Tol
K€ Yac B CBEP/UIOBHMHI 3alUIAHOBAHO MPOBECTH Pl reoPi3nYHUX nociikeHb. Ha
eTari MPOCKTyBaHHS KOHCTPYKIIli CBEP/VIOBHHU MM IIe THCTPYMEHTH SIKOTO cCaMe
niaMeTpy OyAayTh BUKOPUCTaHI JUIs MPOBEICHHS reodi3nyHux. AJle BiIIMMOBIIHO 10
TabauIll 7 BIIOMO, IO JiaMeTp MPHIQAIB, IO 3aCTOCOBYIOTHCS JIJISI TIPOBEACHHS
IHKITIHOMETpPIT Ta IHMUX Teo(DI3UYHUX JOCHIPKEHb B CBEpPJIOBHHAX, HE
MepeBUIIye 73 MM, TOMY MU 30UTHIIMMO KiHIIEBUH AiameTp OypiHHS 10 76 MM, abu
rapaHTyBaTd  MOXJIMBICTh  TMPOXO/KCHHS  BUMIPIOBAIbHOI  amapatypu B
CBEP/JIOBUHY.

2. Jlani BU3HAYMMO IHTEpPBAJIM CBEP/JIOBUHHU, SIKi HEOOXiqHO 3akpimuTh. J[is
3aKpIIJICHHS YCTSI CBEpUIOBHHU, B iHTepBali 0 — 4,2 M HEOOXiIHO BCTAaHOBUTH
HampaBisitoyy oOcagHy TpyOy. 3aranmbHa [OBXHHA TpyOu ckimamatume 4,5 M
(BIAMOBIIHO 10 Tabuuil 8), ane jsi OUTbIIOi 3pYYHOCTI BEJAEHHS OypOBHX pOOIT
BoHa Ha 30 cMm Oyne BuWma 3a piBeHb yCTA. [IpocTip MiIX HampaBIsSOUYOI0 1

CTIHKaMU CBEP/IJIOBUHU HEOOXIJTHO 3alleMEHTYBATH.
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3. B intepBani Big 40 1o 62 M 3ayrar0Th TIIMHUCTI MOPOJH, CXUJIBHI J10
CIyudyBaHHs Ta oOBajeHHS. ToMy iX HEOOXITHO MEPEKPUTU OOCATHOIO KOJIOHOIO
(koHIYKTOpOM). UepeBUK KOHAYKTOpa NOBUHEH OyTH 3all€MEHTOBAaHUN.

I'mubuna OypiHHS i KOHIYKTOP MOBHMHHA NEpEeBULIYyBaTH 62 M, 3 TakuM
po3paxyHKoM, 1100 oOcasiHI TpyOu OyJu MOCaJKEeH1 B TBEPJI MOHOJIITHI MOPOJIH.
Tomy rimubuna OypiHHA MiJl KOHIYKTOp Ma€ CTaHOBUTU 64 M. 3araibHa JOBXKMHA
0o0casHOi KOJIOHW /IS 1OTO 1HTEpBaly ckjiagatume 64,5 M (BiIMOBIIHO [0
Tabsuii 8), abu kojoHa Oyna Buia Ha 50 cM 3a piBEHb YCTSI CBEPUIOBHHM IS
OUIBIIIOT 3pYYHOCT1 BeZICHHS! OYpOBHUX POOIT.

Kpox II. BuGip niameTpiB CTYIIEHIB CBEPUIOBMHM Ta 00CATHUX TPVYO.

1. Hdiametpu oOcCagHUX KOJIOH 1 IHTEPBaJiB CBEPJIOBHHM BHU3HAYAEMO B
HanpsIMKy 3HU3Y Bropy. OCKUIBKM KIHIIEBUH JiaMeTp OypiHHS ckiamae 76 M,
JiaMeTp HACTYIHOTO 1HTEepBaly OypiHHS MM 30UIBIIMMO Ha TPU 3HAYEHHS 1
BU3HAYMMO, K 132 MM (ToOTO mpomyctuiu miamerpu 93 mm T1a 112 mm). Mu
HABMHCHE HACTUIBKH 30UIBIIMIM JlaMeTp NEPEAOCTAaHHBOTO 1HTEpBaIy OypiHHS (B
HAIIOMy BHIAJIKy — KOHIyKTopa). lle mo’s3ane 3 TuMm (axTom, IO SKIIO B
npoiieci OypiHHS OCTaHHBOTO 1HTEpBaly (miamMeTp 76 MM) BHHUKHE aBapis, MU
3MOKEMO CKOPHCTATHCS 3amacHUM giamerpoM Oypiaas (93 mMMm) i oOyputH
aBapiiHy IUISTHKY, JIKBIAYBaBIIM aBapito. TaKoX MM 3aIUINWIM OJWH 3alacHUN
JiaMeTp, OCKUTbKH 1HTepBasl OypiHHSA 4,2 — 64 M Tpoiijie B TOMY YHCIIi 110 TJIMHAX,
0 CXWIBHI JIO CIy4YyBaHHS, a MPOMIXKOK B TaKUM IMOPOJaX MIK CTIHKaAMH
CBEp/JIOBMHU Ta o0camgHow KonoHoro Mae ckmanatu 10-20 mwm. Ilporte Take
30UTBIIICHHST € BUKJIIOYEHHSIM, SKOM MH HE OypHJId MO MOpOJax, CXWIbHUX [0
CIy4yBaHHs, TO JiaMeTp KOHAYKTopa OyB Ou piBHUM 112 mMm.

2. Jliametp o00cagHOi KOJOHU I CTYyNeHS CBepIOBHHH 4,2-64 M
ckmagatume 108 MM (3aaumuMo BiACTaHb MDK CTIHKAMU CBEPJJIOBHHH Ta
00CcaTHOIO TPYOOIO — JUBUCH MOSICHEHHS BUIIIL).

3. OCKUTbKM CBEPJUIOBHHA MA€ TEJIECKOIMYHY OYJ0BYy, HACTYITHUI THTEpBAT
OypiHHs Oyjae 30UIbIIEHO Ha OAWH JiameTp. Tomy OYypiHHS CBEPAJIOBUHU B

inTepBaini Bix 0 70 4,2 M HEOOXITHO BECTH MOPOIYHHIBHUM iHCTPYMEHTOM
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niamerpom He MeHmie 151 MM. AHaANOTIYHO 13 MOMEPEAHIMHU PO3pPaXyHKAMHU
HEOOXIMHO MiAIOpaTH [iaMeTp HaMpaBiso4yoi 00cagHOi TpyOM B HECTIMKUX
nopojax, sskuit cknagatume 146 mm.

Kpox I11.BubGip mopoopyiHIBHOIO IHCTPYMEHTY.

1. Ha mactynHomy eTami poOIT 3 IPOEKTYBaHHsS KOHCTPYKIli CBEPAJIOBUHU
HEOOXITHO BHU3HAYUTU TUIM MOPOJOPYHHIBHOIO I1HCTpyMeHTY. bypiHHA B
iHTepBani 0-4,2 M mepenbdavaeTbcsi BECTH 13 3aCTOCYBaHHSAM J0JIOTA J11aMETPOM
151 mm. InrtepBan 4,2-64 — pgomotom niamerpom 132 mwm. Iurepan 64-117 —
nonotroM 3 giamerpoM /6 Mmm. Ilpomikok 117-143 M — Oyne mnpoitaeHuit
KOJIOHKOBHM OYpIHHSIM 3 BUKOPHCTAHHSIM ajMa3HOi KOPOHKHU (BIAMOBIAHO [0
KaTeropii nmopiza 3a OypuMicTIO) aiaMmeTpoM 76 MM JJid BiiOOpy KepHY. SIK BUAHO 13
pPO3paxXyHKIB MU BHKOPHUCTOBYEMO KOJOHKOBE OYpIHHS HE JIMIIE [0 TOBIII
KOPHMCHOI KOTAJIMHHU, ajie 1 MPOHAEeMO MO 3 METpPHU MO MOPOJax, 110 MiICTUIAIOTh
ap KOPHUCHOI KONAIWHM, Ta 3aiAraroTh Buumie. lle m03BoiauTh OULIBII YITKO
BU3HAYUTH MEXI1 3aJ5ITaHHS Iapy KOPUCHOI KONAJIWHU Ta YHUKHYTH 3a0pyIHEHHS
3pa3KiB KEpHY.

Kpoxk IV. ITo6ynoBa KOHCTPYKIIT CBEPUIOBUHH.

1. Ha apkymii nanepy BiATIOBITHO /IO T€OJOTTYHOTO PO3pPi3y Ta BUSHAYCHOTO
IMPOEKTY KOHCTPYKIli pO3BIAYyBaJbHOI CBEpJIOBHHU Oyayemo 1ii rpadidne
BioOpakeHHsT (MamtoHOK 6). CTIHKHM CBEPIJIOBUHHM TO3HAYAIOTHCSA ITYHKTHPOM,
CTIHKM 00CaJHOT KOJOHH — CYIIUILHOIO JIIHIEIO, @ 30HU I[EMEHTAIlli — ITPUXOBKOIO
a00 CYIUIBHIM KOJIbOPOM.

Sx BumHO 3 Tabnuimi 10 B KOJOHINI «KOHCTPYKIISI CBEPAJIOBUHNY» BKa3aHO
NIMOWHU CTYIIEHIB CBEP/JIOBMHU (3I1iBa), a iX JilaMeTpH BKa3yIOThCS BCEpEAUHI

camoi CBepIJIOBHHM (MK CTPLIKAMU).
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MaJroHoK 6

Howmep IHTEepBAI, M Hasga nopix Kareropis | KoHcTpyKiisi cCBepIIOBUHU
mapy | Bifg 10 yCbOTO 3a
OypUMIiCTIO
1 0 3 3 CYMICOK 11
15 =
2 | 3 | 40 37 | romma mitena m | i
3 40 62 22 rJIMHA, 1110 I11 : :
CIy4y€ThCs
Ly 132
- 62 90 28 aJIeBpPOIIITH 1\Y 64 I: | 108/95.5
1
5 90 120 30 nepenapyBaHHs v | |
apruIiTis, | |
ane'BponiTiIa Ta 76 ¢
MiCKOBUKIB | I
117
6 120 | 140 20 MerMaTuT X :_ : iHTepBarn
(pinkomeTaneBa Binbopy
py/ZiHa 30HA) : : KepHa
I I
I I
I I
I I
143 | |
7 140 172 32 KBapIuT X =

[Topyd 13 KOXKHUM CTYIIEHEM CBEPJJIOBHHH (3 MPaBOi CTOPOHHU) Yepe3 PUCKY
BKA3YyIOThCS 3OBHINIHIA jJiaMeTp o00cagHoi TpyOW [Jis IIbOTO CTYIIGHS Ta
BHYTPIIIHINA (IPOXITHUM) iaMeTp Himess, Mo 3’€IHYE 10 TPpyOy 3 HACTYITHOIO.
Ockinbku Himenb o00cagHOi TpPyOWM TOBHHEH BUIBHO TMPOMYCKaTH OypOBUiA
IHCTpyMEHT Juisi OypiHHS HACTYNMHHX CTYNEHIB CBEPJUIOBUHH, 3aBISKH
BUKOPHCTAaHHIO TaKUX MMO3HAYEHb HA MPOEKTI CBEPAJTIOBUHU MH 0/Ipa3y 0aunMo 4u
MpaBWIBHO TiAiOpanu rabaputh oOcCagHUX TPpyO Ta YW MpoWae IHCTPYMEHT B
HACTYITHUH 1HTEPBaJl CBEPAJIOBUHHU.

Takox HE0OXiTHO BiIMITUTH IHTEPBAJIM IIEMEHTAIIIl CTYIICHIB CBEPJIOBUHU

Ta IHTEpBaJI, 3 IKOro Oy/e BiiOpaHo KepH (3I1iBa).
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34ABJAHHA 2: «[IOBY/IOBA IIPOEKTHOI KOHCTPYKIII
CBEP/IV/IOBHHH»
Xio pooomu:

iaroroBuunii eram: CTyaeHTH AUITRCS Ha KOMaHIM (KUIBKICTh Tpyn
BI/IMOBIIa€ KUIBKOCTI 3aB/IaHb) 3a BJIACHUM Oa)kaHHSM Ta OOMpPAIOTh KalliTaHa
komanau. Ilicna moaity BAXKIIMBO koxHIN KOMaHII CICTH MaKCHUMAalbHO
3rPYIIOBAaHO Ta OKPEMO BiJl KOMaH/I-CyIICPHHIIb.

3aBaaHHs AJIs KOMAaHA: KOKHa KOMaHJa OTpuMye 1 3aBIaHHS, METOIO
SIKOTO € TT00y/10Ba MPOEKTHOT KOHCTPYKITii CBEPJIOBUHH 32 JAHUMHU T€OJIOTIYHOTO
po3pizy.

Yac na minroroBky: 30-40 XBWJIMH KOMaHIU OKpPEMO OOTOBOPIOIOTH
3aBJIaHHS CBOEI IPYIH Ta BUPIIIYOTH HOTO.

Buctyn: Ilicns 3aBepmieHHs poOOTH HaJ 3aBJaHHAIM KOXKHA KOMaH[a
NpEeJICTaBIIsiE€ KaliTaHa, SIKUA 3a4UTy€ BUXIAHI YMOBHU 3aBJaHHS Ta MPENCTaBIIsIE
BIJIMOBI/I1, AaHI KOMaHIol0. UJeHW KOMaHIM MOXKYTh JOIOMAaraTtu KariTaHy y
BUTIAJIKY TPYAHOIIIB.

AyIMTOpIifi: MUTAHHS Ta MPOIO3HUIIT 1HIIMM KOMaHJaM MOXYTb 3a7aBaTh
yci Oaxkarodi miciast TOro, sSIKk KOMaH/a 3aBEpUIUTh CBiM BUCTYI. AyJIUTOpIs ciayXae
KOXKHY KOMaHJly Ta aHaJi3ye ii BIATOBIIb.

Ilicna 3aeepuiennsa  002060peHHA  NPONO3ZUUINL  nepuioi  KOMAHOU
NOYUHAEMBCA BUCHYR OPY20i KOMAHOU i NOGHUIL AN20PUMM Oill NOBMOPIOEMbCA
3H08Y.

Ilincymok: Bukiamgad aHamizye poOOTY KOXKHOI KOMaHIW, BHOCHTH CBOi
3ayBa)K€HHS Ta TMPOIO3UIII CTOCOBHO SKOCTI 1 IHTEHCHMBHOCTI ix poOOTH.
[TopiBHIOE, HACKUTBKM BapiaHTH BHUPIMICHHS MPOOJIEMH KOXHOK KOMAaHAOK €

IIpaBUJIbHUMMU.
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3ABJIAHHS JJISI KOMAHI:
KOMAHJIA 1

B cepnni motouyHoro poky mnpuBaTHa kommnadis «['eopyn», mpoBoauTHME
OypiHHSI PO3BilYBAJILHUX CBEPJJIOBUH 3 METOIO JOCIIKCHHS IUISTHKA
«lOpiiBcbka» Ha 3amoBieHHs BAT «llonataBHagpa». ['onoBHuM 00’€kTOM
JOCIIIPKEHHSI - KOPUCHOIO KOMAJIMHOI0, 3apajiv sIKOT MPOBOJUTHCS JOCIIKEHHS, €
MIZHOKOJYEeTaHH1 pyau. BaMm, siK 1HXeHepy-Teosory MpOeKTHOTO BIAJILTY KOMIIaHii
HAa JaHUil MOMEHT HEOOXIJHO pO3pOOUTH MPOEKT KOHCTPYKLII THUMOBOI
(BepTUKANIBHOI)  PO3BIAYBaJIbHOI  CBEp/JIOBUHU. Ha OCHOBI  momepeaHbO
NPOBEJICHUX MOIIYKOBUX poOIT Bu Bke MaeTre NMPOEKTHUM TE€O0JOTTYHUN po3pi3,
npencrapineHuit B tabnuii 10. B mporeci OypiHHS MaHyeThesl BiiOpaTH 3pa3ku
KepHY 31 cBepAsioBUHU 3 ruOun 170-198 m.

Tox, Bu maere po3poOUTH MPOEKT KOHCTPYKI[li CBEPATIOBUHU: BU3HAUYUTH
TUI TOPOJOPYHHIBHOTO 1HCTPYMEHTa, 110 Oy/ne BUKOPUCTaHWMH, MOTo JiaMeTpH,

IHTEepBaIn KPIIUJICHHS CBEPUIOBUHU OOCAaTHUMHM TpyOaMH Ta iX JiaMeTpH, BHIH

OypiHHSL.
Tabmumsa 10

2 ToBmMHA mWapy, M

S Bil | JO0 | ychOr Omnuc nopin Kareropis
§ 0 mmopina 3a
é OypHUMICTIO
1 0 7 7 [ap rpyHTY I

2 7 80 73 CyriIvHKY 13 BKIIFOYCHHIMU Il

TaJIbKH

3 80 | 110 30 Bannsik kaBepHO3HUI V

4 1110 | 150 40 [inbHUI Meprenb v

5 | 150 | 170 20 KpemnucTi gomomitu IX

6 | 170 | 198 28 MigHoKouegaHH] PYIU IX-XI

7 1198 | 211 13 Kpemnucti gosomitu IX
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KOMAHJIA 2

JUist mpoBeneHHsT poO3BiYyBaIbHUX poOIT YepHIrIBCbKOIO TI'€0JOTTYHOI0
MapTi€l0 3araHOBAHO OYpIHHS PsANY PO3BIIYyBaJbHUX CBEPIJIOBUH. ['00BHUM
00’€KTOM JIOCHIIPKEHHS - KOPUCHOIO KOIAJWHOIO, 3apajd SKOi MPOBOJUTHCA
JOoCHipKeHHsl, € Oype Byruuis. Bam, sik reonory I karteropii Ha JaHUH MOMEHT
HEOOXITHO pO3pOOUTH MPOEKT KOHCTPYKLII TUIOBOI BEPTUKAIBHOI PO3B1TYBaAIbHOT
cBepAJIoBUHU. Ha OCHOBI momepeaHbO MPOBEACHMX MOIIYKOBUX poOIT Bu Bike
Ma€eTe MPOEKTHUI T'eoJoriyHui po3pi3, npeacrasieHuil B Tabnuui 11. B nponect
OypiHHS IUTAHYETHCS BIAIOpAaTH 3pa3Ku KEpHY 31 CBEPAJIOBUHUM 3 riaubuH 175-
180 m.

Tox, Bu maere po3poOUTH MPOEKT KOHCTPYKIIII CBEPIJIOBUHM: BU3HAUUTH
TUI MOPOJOPYHHIBHOTO 1HCTPYMEHTA, 110 OyJe BUKOPUCTAHUM, WOTO Ji1aMeTpH,

IHTEpBaAJIM KPITUICHHS CBEPAJIOBUHU OOCaIHUMHU TpyOaMu Ta iX qiaMeTpH, BUIU

OypiHHSL.
Tabmunsa 11

2 ToBwmMHA mWapy, M

S Bil | O | yCBOTrO Omnuc nopin Kareropis
§ nopiz 3
é OypuUMICTIO
1 0 7 7 CyrnuHku I

2 7 20 13 [Ticox I

3 20 | 60 40 ['muaa v

4 | 60 | 175 115 | AneBpodit VI

5 | 175 180 ) bype Byriyuis I

6 | 180 | 200 20 Bammsik VvV
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KOMAHJIA 3:

B TpaBHiI NOTOYHOrO poKy XapKiBChKa KOMIUIEKCHA I€0JIOrOpO3BiIyBalbHA
napTisi NPOBOAMTHME OYpiHHS BEPTUKAIBHOI PO3BIAYBaJIbHOI CBEPIJIOBHUHHU B
KpacHonerpiBcbkoMy paiioHi. ['070BHMM 00’€KTOM MAOCHIIKEHHS - KOPHCHOIO
KOIMAJIMHOI0, 3apajiy K01 MPOBOJUTHCS JOCIIKEHHS, € P1IKO3EeMEIIbHI TerMaTUTH.
Bam, gk i1HXeHepy-Teonory maprTii Ha JaHUH MOMEHT HEOOXIAHO pPO3pOOUTH
OPOEKT KOHCTPYKIIi TUIIOBOT pO3BiAYBaJIbHOI CBEPAJIOBUHHU, 110 Oynie mpoOypeHa.
Ha ocHOBI nmonepeHbO MPOBEICHUX MOITYKOBUX poOIT Bu Bxke MaeTe MpoeKTHUM
reoJIOTIYHUN po3pi3, npencraBieHuid B Tabmuui 12. B mnpomeci OypiHHS
IUTAHYETHCS BIIOpaTH 3pa3Ku KEPHY 31 CBEpTIOBUHM 3 TIOUH 260-280 M.

Tox, Bu maere po3poOUTH MPOEKT KOHCTPYKI[li CBEPAJIOBUHU: BU3HAUYUTU
TUI MOPOJOPYHHIBHOTO 1HCTPYMEHTA, 110 OyJe BUKOPUCTAHUM, WOTO Ji1aMeTpH,

IHTEpBAJIM KPITUIEHHS] CBEPAJIOBUHU OOCaAHUMHU TpyOaMu Ta iX JiaMeTpHu, BUIU

OypiHHSL.
Tabmunsa 12

2 ToBwmMHA mWapy, M

S OT | IO | yCBhOro Omnuc nopin Kareropis
%’f nopin 3a
an OypuUMICTIO
1 0 3 3 [Iap rpyHTY I

2 3 90 87 ['muancTi cnaHd VIiI

3 90 | 110 20 ['Heiic TpimuHyBaTHIA VI

4 | 110 | 120 10 KBaprut XII

5 | 120 | 260 140 | I'meiic VI

6 | 260 | 280 20 [lerMaTuT piaKO3EMETBHUM IX-XI

7 | 280 | 300 20 ['uneiic VI
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KOMAHJIA 4:

JUist mpoBeneHHsT poO3BiYyBaIbHUX poOIT YepHIrIBCbKOIO TI'€0JOTTYHOI0
MapTielo 3alyIaHOBaHO OYpIHHA pPSAY pPO3BIAYBAIBHMX CBEPAJIOBUH. [ 0J10OBHHM
00’€KTOM JIOCHIIPKEHHS - KOPUCHOIO KOIAJWHOIO, 3apajd SKOi MPOBOJUTHCA
JOCHIKeHHsI, € map OokcuTiB. Bawm, sik reosory I kareropii Ha JaHU MOMEHT
HEOOXITHO pO3pOOUTH MPOEKT KOHCTPYKLII BEPTHKAIBHOI PO3BIAYBAJIbHOL
ceepuyiopuHn Ne 1, mio Oyne mpoOypenHa. Ha ocHOBI momepenHbO MPOBEICHUX
NOLIYKOBUX poOiT By Bke MaeTe MpOEKTHUIA T€0JOTTYHUI po3pi3, MpeacTaBIeHUN
B Tabmuimi 13. B mpormeci OypiHHS MaHyeTbesl BiAIOpaTH 3pa3ku KepHy 31
CBEpJIOBUHU 3 TIMOUH 65-90 M.

Tox, Bu maere po3poOUTH MPOEKT KOHCTPYKIIi CBEPAJOBUHU: BU3HAUUTH
TUI MOPOJOPYHHIBHOTO 1HCTPYMEHTA, 110 OyJe BUKOPUCTAHUM, WOTO Ji1aMeTpH,

IHTEpBaAJIM KPITUICHHS CBEPAJIOBUHU OOCaIHUMHU TpyOaMu Ta iX qiaMeTpH, BUIU

OypiHHSL.
Tabmumsa 13

2 ToBmmHa mapy,

= M Omc mopin Kareropis
§* OT | 10 | Bcer nopin 3a
é 0 OypHUMICTIO
1 0 15 15 | Hlap rpyHTY I

2 15 | 40 25 | Ilicok I

3 40 | 60 20 | I'munaa v

4 60 | 65 5 | Meprenb VI

3) 65 | 90 25 | bokcut v

6 90 | 100 | 10 |IIickoBuK VI
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KOMAHJIA 5:

Jist mpoBeneHHs PO3BIAYBaIbHUX pPOOIT KpHBOPI3BKOIO TI'€OJOTrTYHOI0
MapTielo 3alyIaHOBaHO OYpIHHA PSAY pPO3BIAYBAIBHMX CBEPAJIOBUH. [ 0J10BHHM
00’€KTOM JIOCHIIPKEHHS - KOPUCHOIO KOIAJWHOIO, 3apaJd SKOi MPOBOJUTHCA
JOCHIKeHHsI, € map OokcuTiB. Bam, sik reosory I kareropii Ha JaHUl MOMEHT
HEOOXITHO pO3pOOUTH MPOEKT KOHCTPYKLII BEPTHKAIBHOI PO3BIAYBAJIbHOL
ceepuioBuHu Ne 12a, mo Oyzae nmpoOypena. Ha ocHOBI momepenHbO MPOBEIESHUX
NOLIYKOBUX poOiT By Bke MaeTe MpOEKTHUI T€0J0TIYHUI po3pi3, MpeacTaBIeHUN
B Tabmuii 14. B mporeci OypiHHS IUIaHYETbCS BIMIOpaTH 3pa3Ku KEpHY 31
cBepUI0BUHU 3 TMOuH 170-195 M.

Tox, Bu maere po3poOUTH MPOEKT KOHCTPYKIII CBEPAJIOBUHU: BUIHAUUTH
TUI MOPOJOPYHHIBHOTO 1HCTPYMEHTA, 110 OyJe BUKOPUCTAHUM, WOTO Ji1aMeTpH,

IHTEpBaAJIM KPITUICHHS CBEPAJIOBUHU OOCaIHUMHU TpyOaMu Ta iX qiaMeTpH, BUIU

OypiHHSL.
Tabmuusa 14

2 ToBmmHa mapy,

‘E‘l’ M Omnuc nopif (BUI KOPUCHOT Kareropis
§* oT | 10 | Bcer KOIIaJIMHU ) nopin 3a
é 0 OypHUMICTIO
1 0 10 10 | Cymicok I

2 10 | 80 70 | CyrnuHkH Il

3 80 | 100 | 20 |I'muHWKCTI ciaHIl VIiI

4 1100 | 115 | 15 | BamHsk TpiUHYyBaTHHA H-111

5 | 115|140 | 25 |IlickoBuk abpa3uBHHIA Vi

6 | 140 | 170 | 30 | Bamusak minpHAN V

7 | 170 | 195 | 25 | Bokcutu V-V

8 | 195|220 | 25 |Ilimanwucti ciaHmi VIl
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IMPAKTUYHA POBOTA Ne 10
Tema: TaMnoHaK cBepAJIOBHH
Meta poOoTH: akTyadi3yBaTH 3HAHHS 3a TeMOW «TaMIOHaXX CBEPIJIOBUHU.
HaBuutncs  po3paxoByBaTH  TapamMeTpyd  PO3YMHIB IS
IIEMEHTYBaHHS CBEPIOBUHH.

CaMocCTIiHA IMIJITOTOBKA JI0 pOOOTH

BuBuntu TeopetnuHuil Marepiain 3a TeMoro. O3HalOMUTHCA 13 JITEPATYyPOIO
3a TEMOIO.
3aBiaHHs AJI1 CaMOIEPEBIPKU:
1. 1o Take TamMmnoHaxx cBepAJIOBUHU? [[J1s1 4OrO BiH BUKOPUCTOBYETHCS ?

2. SIxi Buaum TammnonyBanHs Bu 3HaeTe? Bim yoro BoHu 3anexars?

3ABJAHHA 1. « TAMIIOHA TA JIIKBIJIAIIIAI CBEP/]JJIOBHH -
BHPOBHHYI CUTYAIIl»
Xio pooomu:
CtyaeHTH CaMOCTIHHO O3HAaHOMIIIOIOTBCS 3 KOXKHOIO 13  CHTYyaIlii,

MpCaACTAaBIICHUX HUKYC, aHaJIi?)y}OTL Ta 06TOB0pIOIOTB 1X KOJIEKTUBHO.

CUTYANIA Nel. « [IVIAHKA PUBIBCHKA»:

Jlep>kaBHa KOMMaHisA «AKBacBiT» OTpHUMalia 3aMOBJICHHS Ha OypiHHS Psy
CBEP/JIOBUH JUIsl TIPOBENICHHS PO3BiAYyBalbHUX POOIT Ha NiIsAHIN «PubiBchka» B
[TontaBchkiit ob6macti. Ockinbku TiA 4Yac OypiHHA cBep/yioBHHH Ne45SA Oyae
BCKPUTO BOJIOHOCHUY TOPU30HT, Bam, sik rigporeonory | kareropii, HeoOXiTHO Tpu
CKJIaJlaHH1 TE€OJIOTO-TEeXHIYHOTO Hapsay BKa3aTH CIOCIO 130JIs1ii CBEp/JIOBHHH,
a0¥ YHUKHYTH MIJTOKY BOJ[ 3 IIbOT'0 TOPU30HTY JI0 CBEPJIOBUHH.

BpaxyBaBmmu reosioriyHi yMOBU IUISHKA BW 3amponoHyBaiy TaMIOHYBAaTH
CBEp/UVIOBMHY JIMIIE TUMYacoBO. Tomy Hapasi mepen Bamu cToiTh 3aBHaHHS
3alpoOINOHYBATH AJITOPUTM poOOIT, MO OyAyTh B MaWOyTHROMY BHKOHAH1 IS

13071511111 CBEPAJIOBUHHU.
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CUTYALIA No2. JI/IAHKA «FOJIIIBCHKA»:

Jlep>)xaBHa KOMIIaHisl «AKBacBiT» OTpuMaja 3aMOBJIEHHS Ha OypiHHS psIy
CBEPJUIOBUH JJIsI TPOBEICHHS PO3BiNYBAIBHUX poOIT Ha AUITHII «FOmiiBChbKa» B
[TonTaBchkiit obnacti. Ockiibku Tifg 4yac OypiHHS cBepaiioBuHu Ne 48 Oyme
BCKPUTO BOJIOHOCHUM TOPU30HT, BaM, sik rigporeosiory I kateropii, HeoOX1aHO npu
CKJIaJlaHH]1 T'e€0JIOTO-TEXHIYHOTO HapsAy BKa3aTH CIOCIO 130Js1ii CBEPAJIOBUHH,
a0 YHUKHYTH MIJTOKY BOJ 3 IIOI'O TOPU30HTY /10 CBEPJIOBUHHU.

BpaxyBaBiiu reojioriuHi yMoBU AUISHKK Bu 3anmponoHyBaiu 1eMeHTYBaTH
cBepasioBuHy. ToMy Hapasi nepen Bamu cToiTh 3aBIaHHS pO3POOUTH aIrOpPUTM

poOit, 10 Oy1yTh B MallOYTHHOMY MPOBEEH1 AJIs 130J1511111 CBEPJIOBUHH.

3ABJIAHHA 2.1: « TEOPETHYHHH MATEPIAI»
Xio pooomu:
CryneHTH 03HAHOMITIOIOTHCSA 13 TEOPETUYHUM MaTepiajioM JJisl MOAANIbIIOTO
BUKOHAHHS MPAKTUYHOTO 3aBJIaHHS.

TeopeTnuHU MaTepia

1. Po3paxyHok 00’€My eMEHTHOI'0 PO3YMHY JJIs1 TAMIIOHYBAaHHS

CBCPAJTOBHHH
Vip. = 0,785 (D2 - d%)-Hy -k + d2h), ne
3 B

Vy.p. — 06’ €M HEMEHTHOTO PO3YHUHY, M>;

D — niameTp cBepIOBUHU, M;

d; — 30BHIIIHIN JiamMeTp o0caaHuX TPYO, M;

H: — Bucora migitoMy IeMEHTHOTO PO3YHHY 11032 KOJIOHOIO, M;

K — xoediieHT, sSKUi BH3HA4Ya€ MOXJIMBE 30UIBIICHHS 00’€My IIEMEHTHOTO
PO3YHMHY Ha 3aIlIOBHEHHS PO3IIUPEHb, KaBEPH; HOro mpuiiMaroTh piBauM 1,1-1,3;

de — BHYTpIIIHIN JiamMeTp 00CaTHUX TPYO, M;

h — BucoTra 1ieMeHTHOT TPOOKM B KOJIOHI (BiJICTaHb BiJI YIIOPHOTO KITBII JO

OarMaka KOJIOHH).
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2. 'ycTHHA HEMEHTHOI0 PO3YHMHY

Py (14m)
pe+m'pq i

Pyp

Pup — TYCTHHA LIEMEHTHOTO PO3UMHY, KI/M;

pu — I'YCTHHA LIEMEHTY, Kr/M°> (/s PO3BilyBallbHUX CBEP/UIOBMH HaiyacTile
cknagae 3050-3200 kr/m3);

M —BOJIOIIEMEHTHUHN (haKTOp — BITHOIICHHS KUIBKOCTI BOJIM JO KUIBKOCTI CYXOTO

IICMEHTY B IIEMCHTHOMY PO34MHi (3a3BUuail npuiimaroth B Mexkax 0,4 - 0,5).

3. KiibKicTh pinvan il IPOTHCKYBAHHSA LIEMEHTHOI0 PO3YHHY

V,=0,785-(d*(H —h)) - k »

V) — HeoOX1/1Ha KUTbKICTh MIMHUCTOTO PO3YMHY a00 BOJIM JUIsl MPOAABIIOBAHHS
IIEMEHTHOTO PO3YMHY B 3aTpyOHUIA TpOCTip, M3,

ds — BHYTpIIIHIN giaMeTp TPYO, M;

H — noBxxuHa K0JIOHU 00CaTHUX TPYO, M;

k — koeoiltieHT, SIKU BU3HA4Ya€ CTHCHEHHS PIAMHU (U1 TJIUHHCTOTO PO3YHHY —
1,05; nus Boau — 1,0);

h — Bucora 1eMmeHTHOT TPOOKK B KOJIOHI (BiACTaHb BiJ YIOPHOTO KiBIIS 0

OarrmMaka KOJIOHH).

JlaH1 CTOCOBHO 30BHINIHIX Ta BHYTPIMIHIX AiaMeTpiB 00cagHUX TPyO HAaBEIECHO B

tabamy 15.
Tabmung 15

No 30BHIMIHIN giaMeTp (MM) ToBmuHa CTiHKH TPpyOH (MM)

1 57,0 4,5

2 | 73,0 5,0

3 189,0 50

4 1108,0 50

5 1127,0 5,0

6 |146,0 5,0
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3eepnims yeazy!

1. Ilpu npoBeaeHH1 PO3PaXyHKIB YCi IJaH1 HEOOX1THO NEPEBOJIUTU B CUCTEMY
«C1i» (MUTIMETpPHU — B METPH TOIIIO).

2. BuyTtpimHiii giametp oO0cagHuX TPpyO pO3paxOBYEThCA SIK PIZHUIS MIXK
30BHILIHIM J1aMeTpoM 00cCaHUX TpyO Ta TOBIIMHOIO CTIHOK TPYOH, TOMHOKEHOIO

Ha 2.

3ABJAAHHA 2.2: PO3PAXYHOK IIAPAMETPIB PO3YHUHIB JlJ/TA
IHHEMEHTYBAHHA CBEP/[V/IOBHHH
Xio pooomu:

IMinroroBumii eram: CTyIeHTH IUIATECI Ha 3 KOMaHAM 3a BJIACHUM
OakaHHsIM Ta oOuparoTh kamitana komannu. [licna moainy BAXKIIMBO koxHiN
KOMaH/Ii CICTH MaKCHUMaJIbHO 3rPYIIOBAaHO Ta OKPEMO BijJl KOMaH-CYIICPHHIIb.

3aBIaHHs JJIsl KOMaHA: KOXXHAa KOMaHJa oTpuMye 1 3aBIaHHS, METOIO
SIKOTO € PO3PaxyHOK IMapaMeTpiB PO3UYHMHIB JIJIsl [IEMEHTYBaHHS CBEP/JIOBUHH.

Yac Ha miaroroBky: 20-25 XBWIMH KOMaHIU OKpPEMO OOTOBOPIOIOTH
3aBJaHHS CBOET IPYIH Ta BUPIIIYIOTH HOTO.

Bucryn: Ilicns 3aBepmieHHs poOOTHM HaJ 3aBJaHHAM KOXHA KOMaHAa
IpeACTaBiIs€ KalliTaHa, SIKUA 3a4UTy€ BHUXIJIHI YMOBHM 3aBIaHHS Ta IPEICTaBIIsE
BIJIMOBI/II, AaHI KOMaHI0I0. YJeHW KOMaHIM MOXKYTh JOIOMAaratd KariTaHy y
BUIIAJIKY TPY/IHOIIIB.

AYAUTOPisi: TUTaHHSA Ta MPOMO3UIlIl 1HITUM KOMaHJaM MOXKYTbh 3aJlaBaTH
yci Oakaroui MICis TOTO, K KOMaHJla 3aBEpPIIUTh CBill BUCTYI. AyIUTOPIS ClyXae
KOXXHY KOMaHy Ta aHaIi3ye i1 BIATOBIb.

Ilicna 3aeepuiennsa  002060peHHA  NPONO3UINL  nepuioi  KOMaHOU
NOYUHAEMBCA GUCHLYN OPY20T KOMAHOU [ NOGHUIL AI20pUMM OIll NOGMOPIOEMbCA
3H08Y.

Hincymoxk: BukIagay aHamizye poOOTY KOXKHOI KOMaHJHM, BHOCHThH CBOIT
3ayBaK€HHSI Ta MPOMO3HUIIlIlT CTOCOBHO SIKOCTI 1 IHTEHCHBHOCTI iX poOOTH.

[TopiBHIOE, HACKUIBKU PO3PAXYHKU KOKHOI KOMaH/IU € NMPAaBUJIbHUMU.
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3ABJIAHHS JJISI KOMAHI:
KOMAHJIA 1

3rigno 13 mwianom poOit [TAT «Hadrtoras» Ha TpaBeHb MOTOYHOIO POKY
oprasizali€o 3arjaHoBaHO BHi3J 10 KpacHomerpiBCbKOro pailoHy aisi OypiHHS
PO3BIYBAIBHUX CBEP/IJIOBHH.

Came TOMy IMpH CKJIaJaHHI TEOJIOrO-TEXHIYHOIO Hapsay Ha OypiHHS
ceepasioBuHU Nel2 (miametpom 112 mm) Bawm sik rimporeonory I kareropii [TAT
«Hadroraz» HeoOXiAHO PO3pOOUTH MPOEKT IIEMEHTAallli CBEP/JIOBUHU HA OJHOMY 3
1HTEpBaJiB MPOXOJAKH (JIOBXKHHOIO 65 M) I 130151111 CBEPJIOBUHU BLI MPUTOKY
BOJI BOJOHOCHOTO TOPHU30HTY, SIKMH OyJe BCKpUTO MallOyTHIMH OypOoBUMHU
poboramu.

JloBxkrHa 00CaIHOI KOJIOHW HJisi KPITUICHHS CBEPJIOBUHM CTaHOBUTHUME
125 m, a ii 30BHImHIA giametrp — 89 mm. I'yctuHa nementy cranoButume 3150
Kr/m3,

JIisi TIpOTUCKYBaHHS IIEMEHTHOTO PO3YMHY B 3aTpyOHMil mpocTip Oyne
BUKOPUCTAHO TJIMHUCTUN po3unH. BognomnementHuit ¢axkrtop ckiagae 0,4.
BiamoBigHO 10 KOHCTPYKIIi CBEPIJIOBUHU BiJICTaHb BiJl YIMOPHOTO KUIBIA 0
OarMaka KOJOHU CTaHOBUTUME 14 M.

Ha manomy erami pobir Bam HeoOXimHO po3paxyBaTh 00’€M IIEMEHTHOTO
PO3YMHY /ISl TAMIIOHYBAHHS CBEP/JIOBUHU, MOTO T'YCTUHY Ta KUIBKICTh PIAMHY IS

IMPOTUCKYBAHHA OIECMCHTHOI'O PO3YHUHY.

KOMAHJIA 2

3rigHo 13 TwianoM poOiT kommaHii «lllepm» Ha NHUMEHH MOTOYHOTO POKY
Oprafizaii€lo 3arjiaHOBaHO BHUI3A n0 JIHICTpSIHCHKOTO pailoHy sl OypiHHSA
PO3BiTyBATHLHUX CBEP/IJIOBHH.

Came TOMy Tmpu CKIaJaHHI TEOJIOTO-TEXHIYHOTO Hapsmy Ha OypiHHS
ceepuioBuHU NeS6A (miamerpom 93 mMm) Bawm sik iHkeHepy-reosnory I kareropii
kommnaHili «lllepm» HEOOXiIHO PO3POOUTH TMPOEKT LEMEHTalll KOHIYKTOpa

CBEPIJIOBUHU JTIOBXKUHOIO 70 M.
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JloBxrHa 00CaHOT KOJIOHU JJisl KPIMJIEHHSI CBEPAJIOBUHU HA I[bOMY CTYIIEHI
ctaHoBuTHMeE 70 M, a 1i 30BHIIIHIN qiameTp — 73 MM. BiANOBIAHO A0 KOHCTPYKIIIi
CBEpJUIOBUHU BIJICTaHb Bl YIOPHOrO KUIBI A0 OaliMaka KOJIOHU CKJIaJaTUMeE
15 m.

I'yctuaa nementy cranoButume 3200 kr/m®. Jlns  IPOTHCKyBaHHS
LIEMEHTHOTO PO3YMHY B 3aTpyOHMI mpocTip Oyae BUKOpPUCTaHa MPOTUCKYBajbHA
piavHa — TIIMHUCTUN po3urH. BonHonementHuit paxrop — 0,9.

Ha nmanomy erami poOitr Bam HeoOXinmHO po3paxyBaTh 00’€M IIEMEHTHOTO
PO3YMHY /ISl TAMIIOHYBAHHS CBEPJIOBUHU, OT0 T'YCTUHY Ta KUIBKICTh PIAUHU IS
NPOTUCKYBAHHS LIEMEHTHOI'O PO3UYUHY.

KOMAHJIA 3

3rinHo i3 miaHom poOiT kommanii «National Drilling» Ha BepeceHb
MOTOYHOTO POKY OpraHi3alli€l0 3aIlUIaHOBAaHO BHI3J 0 I3IOMCBKOTO padoHy s
OypiHHSI PO3BITYBaJIbHUX CBEP/IJIOBHH.

Came TOMYy TMpH CKJIaJaHHI T€OJIOTO-TEXHIYHOTO Hapsay Ha OypiHHS
ceepuioBuHu Nel56 (miamerpom 132 mm) Bam sik reosory I kareropii kommaHii
«National Drilling» HeoOXimgHO PO3pOOUTH MPOEKT IEMEHTAIlli CBEPAJOBUHHM Ha
OJIHOMY 3 IHTEpBaJiB MPOXOJKH (JMOBXHHOIW 36 M) IJisd 3aKpIIJICHHS CTIHOK
CBEPJUIOBUHU, MPONACHOT MO0 HECTIHKUM TTOPOJIaM.

JloBxkrHa 00CaIHOI KOJIOHU HJisi KPITUICHHS CBEPJJIOBUHH CTAaHOBUTHUME
156 M, a 1 3oBHImHIA miamerp — 108 Mwm. BiamoBimHO A0 KOHCTPYKIIii
CBEp/JIOBMHU BIACTaHb Bil YIMOPHOTO KUIBIS MO OaliMaka KOJIOHU CKJIaJaThMe
14 M. TI'ycruHa uemeHTy craHoButuMe 3175 kr/m®. Jlis OpPOTUCKYBaHHS
[IEMEHTHOTO PO3YMHY B 3aTpyOHHI mTpocTip Oyae BUKOPUCTAHO TIIHHUCTHIMA
po3uuH. BogHouiementHu#t pakrop ckiaagatume 0,4.

Ha manomy erami pob6iT Bam HeoOximHO po3paxyBaTd 00’€M IIEMEHTHOTO
PO3YHHY JJIsl TAMIIOHYBAHHS CBEP/JIOBUHU, HOTO TYCTUHY Ta KUTBKICTh PIAMHY IS

MMPOTUCKYBAHHA HEMCHTHOI'O PO3YHUHY.
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IMPAKTUYHA POBOTA Ne 11
Tema: Texnika 0e3neKku nNpu npoBeeHHi 0ypoBuX pooiT
Merta pobotu:  mpoaHani3yBaTd BUPOOHMYI CUTYyalli 3 TOYKUA 30py TEXHIKH
Oe3mnexu.

CaMocCTIiHA IMIJITOTOBKA JI0 pOOOTH

BuBuutu TeopernuHuii Marepiai 3a TeMoro. O3HAMOMUTHCS 13 JTITEPATYPOIO

3a TCMOIO.

3aBiaHHs AJI1 CaMOIEPEBIPKU:
1. o take aBapist? Ski npuuuHU aBapiil npu OypiHHi Bu 3HaeTe?
2. Sxuii iIHCTpYMEHT /I JIIKBiaiii aBapiii Bu 3HaeTe? B akux Bumaakax BiH
3aCTOCOBY€ETHCS ?
3. Ha3BiTh OCHOBHI IIpaBujia TEXHIKU O€3IMEeKU IpU OYpIHHI HA CYIIIL.

4. Ha3BiTh OCHOBHI IpaBUJIa TEXHIKU O€3MEKU MPU OYpPiHHI HA MOPI.

3AB/IAHHA 1: «TEXHIKA BE3IIEKH TIPH BFYPIHHI HA CYII)
Xio pooomu:

CTyneHTH CaMOCTIHHO O3HAWMOMIIIOIOTBCS 3 KOXKHOIO 13 CHTYaIlii,
IPEACTaBICHUX HIDKYE, aHAJI3YIOTh Ta OOTrOBOPIOIOTH iX KOJEKTHUBHO, Oepydu 110
yBaru MUTaHHA, Ha SKi BOHU MaroTh BiamoBicTu. [ aimoBoi rpu Ne 6 cryaeHTam
HEOOXIHO CIOYaTKy pO3/IaTH POJIi 13 3aBIaHHs. 3BEpHITH yBary, 1o B 3aBllaHHI

Ne 6 BiAMIOBIAL Ma€ BiAMOBIATH OTPUMAaHIN POJIL.

CUTYALIA Nel:

Bu nmpamroeTre TpoBimTHMM  T€0JIOTOM  XMENBHHUIIBKOI  KOMIUJIEKCHOT
reoJIOTOPO3BIIYBAIBHOI MmapTii. 3a MIaHOM POOIT MOTOYHOTO POKY MapTIEr0
3armiaHoBaHO mpoBeneHHs1 OypoBux poOiT Ha CBbY/[-150-31BHa minsakax
«BinbxiBcbkay Ta «Kanuta [Nanoy». SAxux npaBun Bu Oynete gorpumyBaTHCs s

MAaKCHMaJbHO €(peKTUBHOTO Ta O€3MEYHOr0 MPOBEACHHS pOOIT?
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CUTYALLA No2:

Jlo nupektopa BiHHMIIbKOT Ie0J0r0po3BiyBalibHOI €KCHEAUIlii HaJiiIa
CKapra BiJl HayaJdbHUKa BiIAUTY 3 oxopoHu mpaimi KpasmoBa M.O. cTOCOBHO
CUCTEMATHUYHOI'O MOPYILIEHHS MPaBUJl TEXHIKUA O€3MeKu MpH MPOBEIEHHI OypOBUX
poOiT B opraHizaiiii Ta ycix ii Niapo3aiiax.

VY 3B’s3Ky 13 1uM Bam — reonory KpacHOKyTChKOi reonoriyHoi naprii, o €
nigpo3aiioM BiHHUIBKOI Teosoropo3BilyBalibHOI eKkcrheAullii, Oyjao AOpydeHO
npoaHali3yBaTh BUPOOHUIY CHUTYAIli0, IO BUHUKJIA B )KOBTHI MMOTOYHOTO POKY B
oprasizaiii Ta BUSIBUTH UM JIACHO OyJIM HAsIBHI MOPYIICHHS TEXHIKH O€3MEKH.

«IIpouiec OypiHHS CBEpAJIOBUHM MPOXOUB B 4epBHi B [lonTaBchkii obOnacTi
cemi Xom’siku. lleit Bui3m He OyB 3amiaHOBaHUN 3a3jaleriiib, ToMy OypoBi
MaNCTpH 3IIITOBXHYJIUCS 13 MPoOJIEeMOI0 HECcTaTKy B oOnaaHaHHI. Yepes 1e, abu
BCE K MPOOYpHUTH CBEpIUIOBUHY, OyJI0 TPUUHATE PIIIEHHS HE 3BEpTAaTH yBary Ha
pi3HYy MIiNHICTE TpyO OypoBoi KojoHHW. IlpamiBHuKamu OyJiO0 BHpIIICEHO HE
BUKOPUCTOBYBATH KOHTPOJIbHO-BUMIpIOBaJbHE OOJaJAHAHHS MJisi KOHTPOJIO 3a
HaIpaBJIEHICTIO OYpPiHHS, OCKUIBKH TJIMOWHA OypiHHS cTaHOoBMIIA Juie 350 M.

Jlo poGotu Oyno 3ampolieHO JOCBiMUEeHHX TMpodecioHaniB — OypoBUX
MaicTpiB 3 20-TM piYHEM CTakeM. IX JOCBix Ta mpodeciiiHiCTh He BHKIMKAIH
CyMHIBY, TOMY Ha KypCH 3 IIJIBHUIIEHHS KBamidikaiii B OCTaHHIA pa3 BOHH
HanpaBisiiucs B 2003 pomi. I[Ipu OypiHHI BHUKOPHUCTOBYBajacsi IMPOMHUBOYHA
pianHa, siKa MIBUJKO PO3MHUBAJIA CTIHKH CBEPAJIOBUHU. POOITHUKU BUPIIIVIIH, IO
qac, BUAUICHHUN 7151 OypiHHS, MPOPaxoBaHUN HEBIPHO, 1 HOTO 3a06arato, TOMy BOHU

MOCTIMHO 3YMUHSIIACA Ha 00111 Ta BiIMTOYHMHOK.

CUTYAIIA Ne3:

[Tin vac OypiHHS pPO3BiMYyBadbHOI CBEPAJOBHHU TPHUBATHOI KOMIIAHIEIO
«AxBacBiT» BinmOyBcsi o00puB OypwibHHUX TpyO. Ockinbkum Bwu mpaitoere
IH)KEHEPOM-TE€0JIOTOM B JaHI1i KoMmIaHii 3MojentonTe Bamri aii 3aa1s yCyHEHHS
npoOJsiemH, 1m0 BuHUKIA. OOTpyHTYITE JOTIKY BlacHUX Jid. ki iHCTpyMeHTH Bu

OyJeTe BUKOPUCTOBYBATH JIJIsl BUPIIICHHS MTPOOIeMu?
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CUTYALILA Ne4:

ITin yac OypiHHS PO3BIAYBAJIBHOI CBEpIUIOBUHU ITAT
«ITonTaBanadToBU100yBaHHS» Ha 3a01if BUMaaKoBO Bnajio aojoro. o Bac, sk 1o
JIOCBIIYEHOTO 1HXKEHEepa-Teosiora, 3BepHyJiacsi KoMaHaa OYpOBHKIB 3 IMPOXaHHSIM
JOTIOMOITH B YCYHEHH1 mnpoOiemu, mo BuHUKIA. Ski aii Bu 3amnpomnonyere?

OOrpyHTYylTE JIOTIKY BJIaCHUX JIH.

CUTY AL No5:

Ilin wac OypiHHS CBEpPIJIOBUHM NPUBATHOK KOMIAHIED «AKBacBIT»
BiMOyBcs mpuxBar OypuibHUX TpyO. Ockinmpku Bu mpaioere 1HXEHEPOM-
reoJIOroM B JIaHii koMmaHii 3MojentonTe Bari nii 3a1i1s yCyHeHHS po0OsieMu, 110
BuHUKIJIA. OOTpYHTYHTE JIOTIKY BIacHMX [id. SIKi iHCTpymMeHTH Bu BukopucTaere

JUTSL BUpILLIEHHS 1TpoOieMu?

CUTYALIA (JIJIOBA I'PA) Ne 6:

Poni: xomicia 3 poscnioysanns aeapii — 5 ocib, oOyposuil maiicmep ma
NOMIYHUK OYp06020 Mmaiicmpa, 2eonoz | kameeopii 0isi KOHMpoao 3a 6yposumu
pobomamu, eeogizux ma eeonoe-asmop I'TH.

17 xBitHA motouyHoro poky cmiBpobitTHukamMu XKI'PII Bemucs OypoBi
pobotu B c. Tpoctanens Binnunpkoi obnacti. B sxocti 6ypoBoro arperaty Oymio
Bukopuctano YPB-3AM. Ilix yac OypiHHS CBEpAJIOBUHU HA iHTEpBali 56 - 68 M
(OypiHHS mix KOHAYKTOp AiamMeTpoM 59 MM) BiAOyBcs mpuxBaT OypoOBOTO
IHCTPYMEHTY — KOJIOHH OYypHJIBHMX TpPyO 13 MIAPOIIEYHUM JIOJIOTOM B SKOCTI
MOPOJIOPYHHIBHOTO 1HCTPYMEHTY, Yepe3 IO JOBEJIOCS 3yIUHUTH OypoBi poOOTH Ta
JmiKBimyBaTH amapito. 3a 2 TOAMHU aBapis Oyma JIIKBilOBaHa, MPOTE depes
BUHUKHEHHS JaHOI CUTyallii B KaMepaJbHHUX yMOBaxX Oyna CTBOpeHa KOMICiS 3
pO3CITimyBaHHS TPUYWH BUHUKHEHHS aBapii. Ha 3acimanns xowmicii Oymm
3ampolineHi OypoBUi MalcTep Ta MOTO MOMIYHHUK JJIS JOMOBIAI MPO TEXHOJOTII0
JIKBigaIii aBapii, reoJior 3 BiAOOpy MpoO, adu MPOSICHUTH, K1 A1i BUNHUB BIH JJIS

JKBIJALli aBapii, a TAKOXK SIK caMe BIH KOHTPOJItOBaB mpoiiec OypiHHs. Takox OyB
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3anpouieHuii reosor, mo ckianas ['TH ang nmoBTOpHOT mepeBipkH KOHCTPYKIIT
cBepasioBuHU. OKpiM Ha3BaHMX, Ha 3acilaHHs OyJIO BUKJIMKAaHO Teodi3uka, siKui
Ha OypoBIM IJisi TPOBEACHHS MOCHIIKEHb OYB 3a0e3leueHuil mpuiaagoM Jjist
pazionpoCBIYyBaHHS CBEPJIOBUHHU 13 IiaMeTpoM 48 MM.

IIpu posrmsaai I'TH Oyno BcranoBneno HactynHi gani: 3a ['TH mana
BUKOPUCTOBYBATUCS NPOMHUBOYHA pIIMHA 3 HOPMAJIbHUMM IapaMerpamu. I3
HOTaTOK Teosora Ha OypoBiil cTajo BiIOMO, IO TYCTHHA MPOMHMBOYHOI PIAMHU
ctanoBuna 4,45 r1/cM3, a TOKa3aHHS BI3KO3UMETPY CTaHOBUIU 38 CEKyH].
KonaykTop cBepaioBUHM OYyB YKpiIUIeHHM oOcagHUMU TpyOaMu 13 30BHILIHIM
aiaMeTpoM 57 MM 1 BHYTPIIIHIM JiaMeTpoM Hirness — 46 Mmm). JliaMmeTp ocTaHHBOTO
iHTepBasly (3-r0), 3BIAKM TUIaHYBaJIOCS BiAiOpaTH KEpH Ta MPOBECTU reodizuyHi
JOCIIIIKEHHS, CKJIagaB 46 MM.

Hapasi komicist Mmae 3aciyxaTtu 3BITH CBIJKIB aBapii Ta BUSBUTHU Ii IPUYUHU
Ta MOXJIMBI IIJIAXU 3am00iraHHs B MalOyTHROMY, a TaKOXX MPUYUHM BiJICYTHOCTI

JTaHUX Teo(I3UUHUX JOCHTIIKEHB TI0 1HTEpBay, 3 IKOTO MajIu BiIiOpaTH KEepH.

3ABJIAHHA 2: «<ABAPII ITPH MOPCEKOMY BYPIHHI»
Xio pooomu:

CTyneHTH CaMOCTIHHO O3HAWMOMIIIOIOTBCS 3 KOXKHOIO 13 CHTYaIlii,
IPEACTaBICHUX HIDKYE, aHAJI3YIOTh Ta OOTOBOPIOIOTH iX KOJEKTHUBHO, OEpydu 110
yBarv NMATaHHS, Ha SKi BOHX MAlOTh BiIMOBICTH.

3AT'AJIBHE 3AB/IAHHA:

bputanceka xommnanis «Petroleum Oil» mpoBoauth poOOTH 3 MOITYKIB Ta
BUI00YTKY TIOKJI/11B BYTJEBOAHIB Ha 11eb(i HopHOTO MODSL.

Bam sk imkenepy 3 BumoOyTky HadTH 1 razy Oylo JOPYyYE€HO PO3pOOHTH
JIOTIOBIJIb TPO TEXHIKY Oe3MeKu TpH MpPOBeIeHHI OypoBHX pobOIT B MOpi Ta
MPEeACTaBUTH il HA HACTYIMHOMY 3aciiaHHl BimaiTy, abW TPOIHCTPYKTYBATH
KOMaH/y I'e€0JIOTIB II0JI0 MpaBUil MPOBEJAEHHS POOIT B MOpI, 3alJIAHOBAHUX Yepe3

TPU THUKHI.
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l'otytoun ponoBias 1 Ouielioi Hao4yHocTi Bu  3o0cepeawnucs  Ha
JOCIIPKEHH] CUTyalllil peaJbHUX aBapii Ha OypoBux miatdopmax. Tomy s

KpaIoro BHUKJIAAEHHA Marepiaay BaM HEOOXITHO IpOoaHATI3YBATH  KOXKHY

CI/ITVELHiIO Ta aKIICHTYBATH YBAry Ha IMMHUTAHHAX!

1. Axumu moowcymv Oymu npuyuHu GUHUKHEHHA aeapii Ha 0yposil
niamgpopmi?

2. Axi 3aeanvui eumozu 0o pobomu Ha MOPCLKUX OYpOsUX naamgopmax?

3. Hu mooce nmoocokuti hakmop cmamu npudUHO0 6UHUKHEHHS asapii ma 5K
Yb020 YHUKHYymu?

4. o suxnuxano asapito na niamgopmi FOwnian Oun? Yu mooucna 6yno
VHUKHYmMu yboeo? ki exono2iyni Hacrioku nos ’sa3ami iz asapieio na niamegopmi?

5. ll]o euxnukano asapiro na niamegopmi Ilaiinep Anovcha? Yu moosicua 6yno
VHUKHYmu yvoz2o? Yu Oyiu nopyuwieHHs npasuil npoeeoexHs Oyposux ma

eKCnIyamayitinux pooim npayieHuxamu niam@opmu?

Cumyauii onsa ananizy:
CUTYVALIA 1: FOHIOH OHJT

[lepmmit 3 Benukux po3nuBiB  HAdTH, BHUKIMKAHUH aBapi€l0 Ha
HadTOBHIOOYBHIM MaTtdopMi ctaBcs B 1969 porti Ha mmatdopmi «Ay, KoMImaHii
Union Oil (FOwuion Oiin).

Bpaniti 28 ciuns 1969 poky O6ypoBoro Opuramor Oyiio 3aBepiieHo OypiHHS
cBepiioBuHU Ha TimbOuHy 1060 metpiB. Ha Toit MoMeHT nuie mepiii 73 MeTpu
CBEp/JIOBMHU OYyJM 3aKpillieHi CTajieBoi o0caaHoi TpyOor. BigmoBimHo 10
mpaBwi TexHikn Oe3mexku HactynmHi 200 M crajeBoro 3axucry mnepeadadanocs
BCTAHOBUTH IIICJIS TOTO, SIK OYyJIe BUTSATHYTO MOPOAYHHIBHUM IHCTPYMEHT.

Ane moiHO OypoBa Opuraga MimHsIa MOPOJOPYHHIBHHM 1HCTPYMEHT Ha
MOBEPXHIO, CTAaBCS BUKHJ BenW4Ye3HOTO (oHTaHy HAPTH, rasy Ta OypoBOTO
po3unHy. Poboui cripoOyBanyd BCTAHOBUTHU MPEBEHTOP, ajie Yepe3 BEIUKUN THUCK

(7 MIla) me BHWSIBWIIOCS HEMOXXJIHMBO. TOMy B HaJ3BHUalHId cHTyarii OypoBOIO
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Opurazo Oyl0 MNPUHHATO pIMIEHHS CBEPIJIOBUHY IMPOCTO «3aKyBaTH», TOOTO
MIEPEKPUTH 11 yCTs 3arIyLIKOIO.

[IpoTe, uepe3 Te, 110 cBepAJIOBUHA Oyna oOca)xkeHa HE MOBHICTIO, HadTa Ta
ra3 noyajau IpocovyBaTHUCS Kpi3b M'sIKI MICKOBUKU MOpChKOro aHa. [Tpubnuzno 3a
14 XBUIMH BiJ MOYATKy BUKHY MOBEPXHS OKEaHy B PajilyCl BOCBMHCTa METPIB BiJ
miatgopMu OyKBaJIbHO CKHUILIA TMiJ HAIUIMBOM IOTOKIB HadTh Ta rasy, ILIO
OPOPHUBATHCS KPi3b TPIUIUHU B MOPCHKOMY JTHI.

JIume 6 MIOTOTO BUKHJ BAAIOCS 3yNMUHUTH, 3aKayaBIIM B CBEPAJIOBUHY
13 Tuc. OGapeniB HallBa)xuyoro OypoOBOrO0 PO3UMHY IIiJ] BEIWYE3HUM THUCKOM.
3aBAsIKM 1IbOMY BJAJ0CS CBEPAJIOBUHY MEPEKPUTH (BPIBHOBAXMUBIIU TUCK B Hil),
ajie 70 IIbOr0O MOMEHTY PO3JIMB BYTJICBOAHIB CKJaB OJU3bKO 8 THC. KyOOMETpiB
Ha(TH.

B pesynbrati aBapii muspki Ta O0yxtu Canra bapOapu (mopyd 3 gKumMu
3Haxoauiacs OypoBa tuiargopma) Oyiaud TIOKPUTI MIapoM HATH MICISIMH
toBiuHOIO 10 20 cantumertpiB. [locTtpaxkmamo myke OaraTo MTaxiB Ta IHIIHAX
pPEeACTaBHUKIB MOPChKOi ¢ayHu, 6im3bko 800 manux cyaeH (YOBHIB 1 SXT), SKi
CTOSUTH B OyXTax, Ta MICIIeB1 pHOaJIKH.

OuyucHi pobotn TpuBamM A0 KiHOg cepnHa 1969-ro poky, MicusamMu
3a0pyaHeHHs 30epiranocs 1 B 1970-my pomi. He npununsnucs no 1970-ro poky i
BUKHUIH 3 IPIOHUX TPILIHH.

B uinomy 3 pomgoBuiia sutexio 6mmspko 100THC. 6apeniB HadTH, Yepe3 mo
wiatrhopmMa «A» yTpuMyBala CyMHHI peKop] MO po3iMBax 3 IarGopMm ax 10
karactpodu Ha atdopmi «Deep Horizon» B 2010 porii.

Bpaxae toit dakT, mo miardopma i 10ci mparroe.

CUTYAIISA 2. TIAMITEP AJTb®A
6 mumas 1988 poky B IliBHiuHOMY MOpi Ha matdopmi Piper Alpha (ITaiimep
Anbda) cranacs ogHa 13 HailmMacmTaOHIIUX aBapiil. B pe3ynabTaTi BUTOKY rasy i

3aropstHAs 3aruHyno 167 oci0, a miatdhopmy Oyno MOBHICTIO 3pyHHOBaHO. Xoda
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PEKOHCTPYKIIS MOMIA, IO CHPUYMHWIMA aBapito, 1 Oyjla yCKIaJgHEHa MOBHOIO
pyiiHaii€ero miatGopmu, BCe K HAYKOBIIl 3MOTJIM BCTAHOBUTH 1X MOCH1IOBHICTb.

[Tnatdpopma Ilaiinep Anbda, Oyna moOGymoBana B 1976 pori ans gooudi
Ha(TH, ajie 3roJIoM y 3B’S3KY 13 BUPOOHNYOI0 HEOOX1IHICTIO Oyna nepeobiaiHana
Ha Ta30BUI00yBHY. Ha mmatdopmi Oyno BCTaHOBJIEHO JBa HACOCH, SIKI Kadaiu
ra3okoHjeHcar Ha Oeper. Bpanui 6 nunHsS oAauH 3 HUX OYyB 3yNHMHEHHUM IS
1aHOBO1 PO UTaKTUKHU. BypoBl MallCTpH 3HSIM 3aMOODKHUYN KiiamaH (SKUWA MaB
Ou 3amo0irTu aBapii y BUIAAKYy BUPUBAaHHA razy) 1 MOCTaBWIM Ha CBEPIJIOBUHY
TUMYAcOBY 3ariymiky. OCKiIBKM B I MOMEHT Iodajacs «Iepe3MiHKa» MiX
Opuragamu poOITHUKIB, Ha ii yac OyJI0 BUPIMIEHO 3aJUIIUTH CBEPAJIOBUHY «TaK SIK
Oyn0» — 3 OJIHUM HAcCOCOM 1 3arjiylkor 0e3 3amoOikHHKa. B momanabiiomy B
IpoIieci po3ciiAyBaHHS YePTOBUI 1H)KEHEP CTBEP/KYBaB, 1110 3aJIMIIIAB HACTYITHIN
Opurazai IOMOBIAHY MPO 3YNUHEHUH HACOC, ane (PaKTUYHO KWOro cjoBa He OyiH
HiATBEPUKEH] Yepe3 pyiHaliro miaThopMu Ta yChOTro yCTaTKyBaHHS.

B mpomueci mepe3MiHKM panTOBO BCTaB APYIMil Hacoc. Moro «3aGmiox»
raszoriaparamu (crenudigHi CIOTYKH Ta3iB Ta BOAM, III0 MAIOTh BUTJISA KPUCTATIB 1
3a MEBHUX TEMIIEPATYPH Ta TUCKY MAIOTh 3BUUKY KPHCTaI3yBaTHUC).

O 21:55 deproBuii iHXeHEp BKIIOUMB IEpHIdid Hacoc. Uepe3 BIICYTHICTh
3amo0DKHOrO KJIallaHa TUCK PI3KO IOYaB 3POCTATH, depe3 IO 3arjiylika Ha I
CBep/UIOBHHI Oyiia 3ipBaHa, 1 HA30BHI BUpBaBcs Ta3. Ickpa, 10 TaKOX BHIIAJIKOBO
BUHUKJA, TpHU3BeNa J0 HOro BUOYXYy, SKWUWA TOCHIMBCS TUM (DakTOoM, IO
oOnagHaHHSA KOJMIIHBOI HapTOBUAOOYBHOI TaTgopMy Oyno po3paxoBaHE Ha
BUTPUMYBAHHS JIMIIIE TIOKEXKI, ajie HE BUOYXY, TOMY KOJIU Ta3 BUOYXHYB, YaCTHHA
oOnagHaHHs Oyma 3pylHOBaHa, a WOro yJaMKd TMpU TaJiHHI TOPYIIMIA
TePMETHYHICTh APYroro HACOCY 1 MPU3BEIN J0 BUBUIBHEHHS II¢ OLTBIIMX 00’ €MiB
rasy.

CBo€uacHO 3aracuTH TMOXEXY, II0 BHHHUKIA uepe3 BHOYX, HE BJAJOCH.
OcKUIbKH BIAMOBIAHO A0 IHCTPYKIIi, HA TOM MOMEHT CHUCTEMA MOKEKOTACIHHS Ha
matdopmi Oylia mepeBelieHa B pydHUM pexuM (abu BOJI0J7a31B BUIIAJIKOBO HE

«3aCMOKTAJIO» HACOCAMH), 1 ii MPOCTO PI3UYHO HE 3MOTJIA BKIIOUUTH.
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JlikBijamiss aBapii TakoK Oyna yCKJIaJHEHa TUM, IO JaHa MaTtdopma
CIIy’)KWJIa CBOEPITHUM KOOPJIMHALIMHUM BY3JIOM A CyciiHiX miatgopm Tapran
ta Knelimop, 3 sikux, Bech uac, Joku ropiuna miatdopma Ilaiinmep Anbda, mo
TpyOOIpoBOAaX CIPABHO HAIXOIWUIU BYTJIeBOIHI. Oneparopu CyciaHix miatopm
HE MaJjiy IIpaBa BIJKIIIOYATH MojAady 0e3 MpsiMoi BKa3IBKU «3 3eMII», IKO1 BOHH TaK
1 HE OTPUMAJIH.

Jlo mepiioi roguHu HOY1 Bee Oyio ckiHueHo. 165 ocib 3 226, 1m0 npairoBaiu
Ha mnatdopmi, 3arunynu. llle qBoe 3aruHynu Ha pe3epBHOMY PSATIBHOMY CYIHI.
Agapia Ha mnatdopmi [laiinep Anbda 1 10Ci BBaXKAETHCS OJHIEI0 13 HAHOUIBII
TpariyHUX CTOPIHOK 1CTOPIi MOPCHKOro OypiHHA Ta BHAOOYTKY KOPUCHUX

KOIIaJINH.
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1- cToBOYD
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3- WTONbHS
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